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®  Dual screen operation

*  Full screen memory editor

®* 60 machine code commands

*  Invaluable if you wish to
program, debug, or learn about
assembler
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* General purpose file
management package

* Allows large amounts of
information to be stored and
processed

* Exiremely flexible

* Easyto use

FOR THE B.B.C. MICRO

®* The Information ROM
*  On screen Help facility to aid

*  Revolutionary new debugging amming
tool for Basic programmers * Includes Basic keywords *
Dual screen operation Sound * Colour * Teletext * VDU

L ]

* Single step facility

*  Speed adjuster

*  Gives YOU control over Basic.

commands * FX Calls * GCOL -
Secreen Modes * Memory usage
* PAGE/HIMEM eic

'FREE!
information pack

To find out about these
and other Beebugsoft products
please phone for a

FREE information pack.
24 hour 0494 81 5228

T
| addl

ORDERING
INFORMATION

* Eleven powerful utilities to
support the disc user:-
Disc Editor * String Search *
Recover * Movedown * Disc
Menu * Indexer * Copier * Link *
Overlay * 40 to 80 * Dual
Catalogue * Formatter

All these products are
available from your local £3100
dealer and larger branches <>
of Boots. W
Post and packing 50p Prices include VAT
Telephone orders
(24 hours) l
0494 81 6666
Mail order:- P.O. Box 50 A Ry chimchey S
- P.O. i
St Albans Herts . mii; ;aat Lon te;:zgmings
a , - wpm
For further information Acorn 1.2 DFS + tube — 1450 wpm |
telephone (0727) 60263 - s o b
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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 list-
ings should be accompanied by cassette
tape or disc. Please enclose a stamped,
self-addressed envelope,  otherwisa the
return of material cannot be guaranteed.
Contributions accepted for publication will
be on an all-rights basis.

© 1985 Database Publications Ltd. Mo
material may be reproduced in whale ar in
part without written permission. While
every care is taken, the publishers cannot
be held legally responsible for any errors in
articles, listings or advertisements.

The Micro User is an independent
publication and neither the BEC norAcorn
Computers Ltd are responsibie for any of
the articles in this issue or for any of the
opinions expressed,

News trade distribution:

Europress Sales and Distribution Limited,
11 Brighton Road, Crawley, West Sussex
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NEWS

Read all about it! All the latest events in the
ever changing world of your BBC Micro.

MICROLINK

Our monthly update on the ever increasing
potential of our on-line database for micros.

30

ADVANCED QuUiIZ
How well do you know your BBC Micro? Find
out for yourself with this in depth 10-point test.

ADVENTURES

Once again our frank columnist takes her
critical look at the world of adventures.

THE LIGHT PROGRAM
With Smileys east and Smileys west, Al's mega
game is still the best — or so our Al claims.
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SOFTWARE SCENE

Qur fearless reviewers present their detailed
evaluation of some of the recent releases.

COMPETITION

Aged between 16 and 20 and out of work?

Here's the chance of a lifetime — a secure job.
6502 GAMES
The climax of the series: we combine several
of the routines in one complete arcade game.

SHOWTIME 88

We're back in Manchester for our next great
show. And the popular Walk-in Forum returns!
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CONTENTS

THE BBC B+

A comprehensive appraisal of Acorn’s latest
baby, and we've a few surprises in store.

' GRAPHICS EXTENSION
We put Acornsoft's new Graphics Extension ROM
B AN through its paces. Has it been worth the wait?
ERROR HANDLING
The final part of our comprehensive teach-in
on the BBC Micro’s error handling routines.
PROBLEM PAGE
Our electronics guru turns his thoughts to
teletext, speech, light pens and the VIA,

he mad professor's

eleased ball lightning in '
the laboratory. Have you VARIABLE LISTER
the skill to tame it? Debugging made easy: see how your program'’s

variables are behaving with this superb utility.

— Page 60

BODY BUILDING

Add a variable low pass filter to your micro and
give the sound output that extra whoosh.

DUARTERS

Can you match the
colours for points? A
game of skill and logic
for one or two players.
— Page 112 /

BASIC UTILITIES

Micro Powers’ programmers’ aid features in the
second part of our series on Basic extensions.

L
I
|
[

MICROMAIL
; The part of the magazine you write yourself —
, your news, views, ideas, praise and moans.
ORDER FORM
From back issues to binders, cassettes to cases,
discs to dust covers = they're all here,
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lets you get on with the job.
information from Prestel®, s

colleague. Did you know tha

The possibilities are endless

Nightingale operates at the
1200/75 as used by both pr

Nightingale can be supplied

variety of the rhost popular
micro with a standard RS2
micro, IBM PC, Apricot, Siri

With the increasing number

systems coming on-line,
to be incommunicado?
Nightingale modem £119 pl
Payment accepted by Cheq
Prestel is

Pacé Micro Technology, a divisign

istered trademark jof

established as the most

in its class. Nightingale
ether you need to extract
d telexes via Telecom Gold,
nly swap files with a

ou can search British

Library records through thejr pn-line system BLAISE, or
access your bank account thrgugh homebanking services.

0 most popular baud rates,

ate and public viewdata
systems, and 300/300 baud|far communication with

Pace Micro Technology
Juniper View

Allerton Road

Bradford BD15 7AG
Telephone 0274 4BB211
Telex 51564
International tel. no.

+44 274 4488211

Prestel is a registered trademark
of British Telecommunications Plc.

Pace Micro , & division of
MWMLM.

nterface, including the Bgc
or an Apple //e, /c or

Macintosh, etc, then we may he able to help you.
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of Pace Software Supplies Ltd.
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SOLIDISK’s SIDEWAYS RAM is an almost indispensible add-on for the BBC user.

It is available in either 32k, 64k or 128k byte capacity and is compatible with all issues of BBC
microcomputers along with most of the add-ons and ROMs obtainable for it.

To date, more than 40,000 units have been sold.

' The sideways RAM occupies theright most ROM socket of the BBC and sitsin the same positionin the
'micro’s memory map as the paged ROMs.

This means that the Sideways RAM canrunalmost all ROM type softwareincludinglanguages, utilities
and filing systems.

The difference between Sideways RAM and Sideways ROM is that RAM can be written to meaning
that only the presently required software has to be loaded into the machine, thus making redundant
the multitude of high current consumption and often unsightly ROM extension boards.

Sideways RAM is also an invaluable tool for writing ROM type software to run on the BBC since
software may be assembled straight into the area in which the final version will run.

For the user whois not interested in writing ROM type software but is in need of the utilities provided by
the use of the Sideways RAM, we supply free software to make maximum use of the Sideways RAM
| facilities.

These are included in the Sideways RAM Software package, a collection of no less than 5 diskettes
containing nearly 100 programs, from database, word processor, music system, sprite graphic, printer
buffer, virtual memory, spelling checker, RAM disk, RAM filing system, VDU replay, disassembler,
machine code monitor, macro basic, video digitised pictures etc . . . and Solidsk Most Advanced Disk
filing System version 2.0.

Another extremely interesting use is to run Solidisk ‘Megagames’. They are too large for the non
expanded BBC computer, as they make use of high resolution 8 colour (mode 2) screen, background
music, sound and sprites at the same time.

Around 70 megagames are planned for release in 5 Megagames Packs at the official Acorn Show (25-28
July 85). Each Pack consists of 5 diskettes, available in either 40 or 80 tracks.

PRICES

The listed price comprises the Sideways RAM fully guaranteed for 1year, comprehensivemanual and
software pack 1 consisting of 5 diskettes formatted either in 40 or 80 track.

— SWR32 + 5 discs (32k unit, by far the most popular): £58.00

— SWR64 + 5 discs (64k unit, new introduction model): £85.00

— SWR128 + 5 discs (128k unit, the second most popular): £135.00
— Any Extra Software Pack (5 discs): £10.00. Specify 40 or 80 tracks.

| As Solidisk Software Support Service has to produce in excess of 25,000 diskettes every month, we

regret that we can no longer provide personalised service for disk washing. In extreme cases, when

| you need to update your software diskette, either reorder a new software package (which is always
| sold to you at nominal media cost i.e. £10.00 for 5 disks, including new manual, post and packing) or

return the old package with £2.00 to cover post and packing. You may avoid post and packing costs if

| you call at Solidisk’s stand at any BBC micro exhibition or at the Solidisk office.

UPGRADING

Upgrading from a smaller model is very simple: you return the old RAM board to us with your payment
for the difference.

The listed prices include new manuals when necessary.

New Computer Games For Solidisk Sideways RAM

SOFTWAREPACK 1
(included with SWR)

The Software package comprises 5 diskettes,
formatted either in 40 or B0 track. Please specify when
ordering.

Volume 1:

Volume 1 contains all the general applications of
Sideways RAM. Menu, Printer Buffer, STL DFS 2.0,
STL E00, RAMDISK, RFS (Rom generator), Fast
Backup, Quickcopy, Index etc . . .

Volume 2:
Volume 2 contains the Solidisk Wordprocessor,
Spelling Checker and the English Dictionary.

Volume 3:

Volume 3 contains the Solidisk Macro Basic (a
program generator), a Linker-Editor, VMP the Virtual
Memory Program, Sigen, a program to create yvour
own dictionary and a sample French dictionary.

Volume 4:
Volume 4 contains the Solidisk Database.

Volume 5:
Volume 5 contains the Solidisk Sprites System.

SOFTWARE PACK 2

{optional)

Volume 6:

Volume 6 contains the Solidisk Spreadsheet.

Menu driven with standard options to create, edit,
recalculate, print, search, sort, report generator and
mailmerge.

Unlimited number of rows and columns. Each column
can be as small as 2 or as big as 70 characters. Allmath
functions are supported. Complete with home
banking and simple portfolio management.

Volume 7:

Volume 7 contains Solidisk Play Tunes System and
lots of tunes and write music using ordinary ABCD
notation.

Volume 8:

STL Toolkit has 24 star commands (Status, Rwipe,
Check, Find, Search and Replace, Mode 8, Join,
Kevload, LVAR, Salvage, Expand, Edit etc . . .).

STL SFX is Solidisk screen effects utility. In mode 2,
you can scale, move, reverse, mirror etc with
superlative ease.

VDURECORDER is another screen aid utility. It
remembers everything sent to the screen. When you
want it, *REPLAY will show it all over again but withan
incredible speed.

Solimon is'a machine code monitor for both 6502 and

65C02.

Volume 9:

Volume 9 contains the STL ADFS and disc utilities
(see next page).

Vaolume 10:

Vaolume 10 contains the Solidisk Teletext Editor.

Megagame Packs:
Around 70 games are currently under compilation.

SOLIDISK TECHNOLOGY LIMITED, 17 SWEYNE AVE, SOUTHEND-ON-SEA, ESSEX 552 6JQ. TEL. SOUTHEND (0702) 354674 (10 lines).

WHAT THE SPECIALISTS SAY:

' ACORN USER FROM:
' (JAN 84): e

‘Exciting . . .
PCN (MAY 84):
‘Power to vour |
BEEB’ y
A&B: ‘Break

the RAM -
barrier’

SWR128

Effective from 15th of JULY 85:
TOSWR32 TOSWR64 TOSWRI128 TO SWR256

£27
£50
£60



You Only Fit Disks Once. Fit the Bes

The SOLIDISK Double Density DFS is
now the ultimate in reliability with a
minimum component count and excel-
lent software. The DDFS consists of
only 4 components to be plugged in to
the BBC Microcomputer and can be
fitted in just afew minutes by noviceand
expert alike. It can now run all
Acornsoft games (such as Elite,
Aviator, Revs, Magic Mushrooms etc. .
.) and most other protected discs
(Castle Quest, Island’s Music system
o ;)

SOLIDISK relies on a good product and a large
support network to win the heart of the user.

With over 75 local experts, covering England,
Scotland and Wales, a SOLIDISK National User
Group in Holland and soon in Australia,
SOLIDISK can offer many users regional free
fitting and advice. Also with an ever increasing
catalogue of free software, available to all
SOLIDISK users.

Even users who are new to the Disc System can
expect to build up a large disc program library in
a fairly short time.

Solidisk Software Support Service now has a
responsibility for over 50,000 users and the
ability to give you the best possible support
matched only by the largest companies.

WHICH DFS DO YOU NEED?

SOLIDISK produce no less than three types of
Disc Filing Systems to cover all your require-
ments.

1. THE FLEXIBLE DDFS

The basic SOLIDISK DDFS is suitable for all
ordinary users,

The 1.9 ROM handles both single and double
density formats, with built in disc formatter and
verifier, along with such features as automatic
density sensing and 40/80 track software
controlled switching. The disc speed is
programmable by the keyboard links to suit
almost any type of disc drive.

The 1.9 ROM supports also file size up to disc
size.

PRICE

The STL DDFS with 1.9 ROM ..............£40.00
The STL DDFS with2.0ROM ..............£45.00
The STL DDFS with 2.1 ADFS .............£55.00

S

SOLIDISK TECHNOLOGY LIMITED

CORSPLUTERS —PREAIPHERALL  MBCROPROCERICR DEORATES SYSTEMS
T#: 10TIRE ; 35461 i Trade Potems- ALDC COMPUTERS
IT Swuvms Avesps, Frurhoad-oe-Tes, G 532 800

— e

SOLIDISK DISK FILING SYSTEM

’IIII:IIII'F[_I!"

2. THE DFDC TO UPGRADE
ACORD DFsS:

Ideally suitable if you already have an Acorn
DFS. The DFDC will not only add Double
Density capability but also improve the speed of
vour 8271 chip.

The SOLIDISC DFDC (Dual Floppy Disc
Controllers) is making a verylargeimpactonthe
BBC user community with its versatility.

The DFDC board simply sits in the place of the
8271 FDC chip (i.c. 78) in the BBC. The 8271 is
then inserted into the DFDC board and the
ROM 2.0 inserted in place of the original DFS
ROM.

Once the machine is up and running it is then
simplicity itself to change FDC's; just throw the
switch attached to the DFDC board, press
BREAK and the other FDC is now selected.

PRICE
The STL DFDC with2.0ROM .............£55.00
The STL DFDC with2.1 ADFS ............. £65.00

THE SOLIDISK WINCHESTER DISC
SYSTEM (XD20-40)

This most powerful Winchester system for the
BBC computer to date plugs straight into the
1Mhz bus in a few seconds.

ANN(
What is
o fastitlo
Theold
2 of mo
Based around the WD1002 SHD controlleliThe nes
Mitsubishi Winchester drive, Astec PSU and thighem tc
Solidisk ADFS 2.1, it offers 20 Megabytes (2
MB unformatted) and can easily be upgraded tth:n'i
a theoretical maximum of 1300 Gigabytes. 28
The olc

; : The AL
Its phenomenal capacity, huge potential ani

excellent features make the most expensiulf ¥ou @
Winchester systems look green. geompli

Mosto

much i
On the technical side, ithas veryfast seek and at
exceptionally low skew factor of 11 (meaning £
sectors are read or written in one singliYou w
revolution). It gets ready very quickly tog€ost@
needing only a few seconds from power up. TheSc

for bot

: . <, This m
Unlike many other sources of Winchester dis .

drives, Solidisk Winchester system is prﬂperlg_BBC I
driven by the Solidisk ADFS 2.1 ROM _jiies
compatible with Acorn Winchester specific

ations and with Acornsoft View, Viewsheet an¢ Stan

Viewstore database. 1) Au
Every

that tt
restar

2) Au
The S
COpPY
It has nice features such as read after write, 3y p
Password protection, Automatic Winchester t¢ Disc :
Winchester and Winchester to floppies Backup (*REC
facilities and a fantastic average file transfer track
speed of 64k bytes per second. o

If vou k

It also runs Gemini's Datagem and Acort
second processors.

PRICE:

20 MB Winchester (excluding VAT) ....£700.00 AR
30 MB Winchester (excluding VAT) ....£900.00
40 MB Winchester (excluding VAT) ..£1100.0d P—
60 MB Winchester (excluding VAT) ..£1300.00

SOLIDISK TECHNOLOGY LIMITED
17 SWEYNE AVE, SOUTHEND-ON-SEA,
ESSEX 552 6JQ
TEL. SOUTHEND (0702) 354674 (10 lines)



YOU SHOULD KNOW ABOUT ADFS AND USE IT

NOUNCING THE SOLIDISK ADFS 2.1

hat is important on a Disc Filing System is how effectively it uses the disc, how
it lnads the programs, how mariy entries are on the disc and how big they are.

he old BBC DFS leaves most 80 track discs half empty on side 0 and wastes side
of most double sided discs.

| controller he new ADFS treats side 0 and side two (if available) as a single disc and uses
PSUand thighem to the full.

gqabyt
l?;gl!:;;zé ti1he old BBC DFS uses single density, the ADFS double density which is twice as
ast and stores twice as much.

abytes.
The old BBC DFS can only handle 31 files of less than 256k bytes in size.

. The ADFS can handle thousands of files, up to 600 Gigabytes in size!
tential and

 expensivgl you are afraid that the ADFS is complicated to learn, don't be put off. Itisn't
icomplicated at all.

St.

Most of the commands are the same in both systems and the ADFS onesare very
tmuch intuitive.
?;:;Tg;glfwu know the BBC DFS, a few hours are all you need to master the new ADFS.
one singleYou won't regret it. After all, each ADFS disc saves you £2.00 or more on media
uickly too €ost, and the ADFS ROM will pay for itself in a few days.

Wer up. The Solidisk Advanced Disk Filing System for the BBC computer is nowavailable
for both Solidisk DFS and Acorn BBC Plus users.

hester discTh'Ls massive piece of software is supplied on two 16k ROMs for the BEC B
| | computers or on a 32k ROM for the BBC Plus computers. [t supports both the old

z'slprgléff'ﬁesc DFS and the Acorn ADFS. It also provides the users with 20 extra disc
: .?11 uftilities.
or specific:
wshep:[ and Standard features for both implementations include:
1} Automatic Write Error Correction.
Every disk write operation is automatically followed by a read operation toensure
that the recorded data is free of all errors. Then if need be, the STL ADFS 2.1 will
wnd Acort restart the write operation from the unsafe sector.

2) Automatic 40/80 track stepping.
The STL ADFS will let you read and write 40 track discs on an 80 track drive and
copy over from any format to any other format.

after write, 3) Disc repair facilities.

ichester ta Disc sector editor (*DZAP), memory editor (*MZAP), recover good sectors
ies Backup (*RECOVER), rewrite multiple sectors (*RESTORE), read bad sectors and bad
le transfer track(*RTRACK), repair andrestore bad sectorsand track (*WTRACK) andthe

m— SOLIDISK KEYBOARD AND CPU
..£700.00 ARE NOT JUST PRETTY...

£900.00

s | he keyboard is 12 mm lower than the normal
— BBC case, 2-3 degrees more angled, weighs only

: 5lbs, does not skid about on the desk while
enjoying 2 feet of freedom from the computer unit
— and makes a lot of difference to typists (even 2
fingered ones!).

The CPU accommodates 2 disk drives and
withstands any heavy weight monitor while

providing easy attachment for the whole system,
CPU and disk drives, to the desk if need be. '

hides all untidy cables away.

PRICE

The complete CPU and keyboard case costs’
£30.000 inclusive +£3.00 post and packing.
TED The system could be yours free as part of

VSEA. | the Mitsubishi twin discs offer.
D lines)

Good ventilation to the power supply tooand | |

powerful disc copy (*DCOPY) which is capable of duplicating even some non
BBC discs.

4) Tape to disc facilities.

Direct transfer from tapes to disc (*TAPEDISC) will work with all unprotected
programs. *TAPELOAD and *TAPESAVE will cope with more difficult ones.
Only in some cases (multipart games cassettes )will you need Solidisk tape copier.

5) Wordprocessing facilities. _ :
This facility allows 'BOOT and other text files to be edited, saved and printed in
any screen mode.

6) automatic disc sensing.
On Shift Break, the STL ADFS will automatically detect the disc format and use
the right disc filing system to run it.

Special features for the ADFS implementation:

1) Disc formatting facilities.
*FORM40, *FORME0, *FORM160 and *WFORM (for the Winchester) allowyou
to format ADFS discs in any drive.

2) Disc venifving facilities,
*VERIFY will check all disc sizes including Winchester for media defects.

3) Mumber of opened channels.
This is one of the star features of Solidisk ADFS.

This facility (*OPEN) allows you to specify how many files will be opened in a
program, thus maximising the available RAM while avoiding buffer page swapping
as in the Acorn ADFS.,

It leaves PAGE at &1900 for most programs, gives extra memory to View and
Viewsheet and also avoids unnecessary conversion work on programs originated
for the BBC DFS.

Special features for the BBC DFS implementation.

Solidisk ADFS 2.1 handles both single and double density. Inaddition, it supports:
1) Unlimited catalogue entries (up to disc capacity) without any preparation.

2) Unbmited filesize.

3) Automatic media detection.

8) PRICE

DR T B e TS e T i 1 Pt Lt TR N T R £20.00
i T e R R i L N S e R R Sy
Elptade Trom il e L e £10.00

Friringgg

SOLIDISK TECHNOLOGY LIMITED, 17 SWEYNE AVE, SOUTHEND-ON-SEA, ESSEX S52 6JQ. TEL. SOUTHEND (0702) 354674 (10 lines).



SOLIDISK MITSUBISHI
DISC OFFER

A Complete Disc System containing everything you need,
including 1 Blank Diskette, at a new low price of only

£199.00 inclusive.
The Mitsubishi Offer Comprises:

— One Mitsubishi MF4853, Double Sided, 80 Track Disc

Drive. Cased in beige with all leads.

— One Solidisk DDFS complete Disc Upgrade with 2.0

ROM.

— 1 Verbatim MD525 Blank Diskette.
— 1 Software Pack and User Manuals.
— Full one year guarantee.

PRICE: 200.00.

HARDWARE:

As described earlier as shown opposite.

THE SOFTWARE.:

The software comprises 5 diskettes, formattedin 80tracks.

Volume 1:
Solidisk Word Processor

Solidisk WP is also excellent as secretarial training for
Wordstar.

Volume 2:

Volume 2 contains Solidisk Database. It isarandomaccess
system, completely menu driven and easily customised to
suit any particular filing need.

It features unlimited filesize and number of records,
supports all maths functions and 80 column screen
throughout.

It is simple to understand and to use. You take oneofthe 15
different options to start. Each optionwill thenleadtoanew
menu and so on. Mostly you only have to enter an
appropriate data or hit the RETURN key.

You can design new databases list all records, edit them,
merge them, split them, making mailshot with Solidisk WP
etc. . . We use it to process all your orders.

Volume 3:
Volume 3 contains Solidisk Spreadsheet. Menu driven with
standard options to create, edit, recalculate, print, search,

and Spelling checker with
English dictionary. Easier
than View, Wordwise or
Scribe, you enter the WP by
*WP filename |, then start
typing. What you see on the
screen will be exactly printed
on paper.

Most useful commands are all
displayed on the top part of
the screen.

It features 80 column screen
throughout with direct on
screen justification, auto-
matic margins, page number-
ing,” Wordstar like editing
commands for block move,
block delete, block copy,

sort, report generatorand
mailmerge.

Unlimited number of rows and
columns. Each column can
be as small as 2 or as bigas 70
characters. Allmath functions
are supported. Complete with
home banking and simple
portfolio management.

Volume 4:

Volume 4 contains the
Solidisk tape to disc program
and a selection of computer
games.

Volume 5;

Volume 5 contains MBASIC,
SIGEN and other disc utilities.

print, save, load text to
cursor, insert and overwrite, search and replace, total word

count, word frequency count, free space, *commands etc.
Solidisk WP loads and savestextsin under 1secondflat and
also you may save the edited version as many times and
under any filename you like.

It has the unusual ability to spellcheck your document
without leaving it, simply by typing in Control-U.

It has self dictionary generating capability too. You may
create any dictionary you like by just simply entering the
words.

IMPORTANT:

If you upgrade to a twin Mitsubishi disc system, Solidisk will
offer you, subject to stock availability, a completely free set
of CPU and keyboard case as shown earlier.

You should return your disc drive with payment for
another Mitsubishi MF4853 (£160.00) or alternatively, save
by ordering right now a Fantastic Offer at only £340.00.

g A g B - O 3 8 e [ =
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SOLIDISK TECHNOLOGY LIMITED, 17 SWEYNE AVE, SOUTHEND-ON-SEA, ESSEX SS2 6JQ). TEL. SOUTHEND (0702) 354674 (10 lines).
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SOLIDISK LOCAL EXPERTS
e for We have people able to fit your equipment free of charge in all of the following towns. If your area is not
mentioned, ring the office!
1access . Dunstable, Leighton Buzzard, Reading, Peterborough, Penzance, Torquay, Wimborne, Basildon,
nised to - Stroud, Southampton, Hoddesdon, Watford, Bexley, Margate, Rochdale, Boston, London (all
areas), Oldham, Hunts Cross, East Dereham, Rushden, West Bridgford, Wantage, Bamburv,
e ords Grimsby, Kingston, New Malden, Woking, Taunton, King Norton, Sutton Coldfield, Halesowen,
screenn | Leamington Spa, Hassocks, Salisbury, Swallowne, Leeds, Huddersfield, Treowen Newtown,
Newtownards, Co Fermanagh, Co Londonderry, Le Mesnil St Denis (France), Kalgoolie
B 1 (Australia), Paramatta (New Sth Wales), Manawatu (New Zealand).
e
er an | Short form price list.
Qty Items. Prices P&P | SWR256+ £190.00 £1.00
E thori For the BBC B: 640k Disc foe.r £200.00 £3.00
lisk WF: Sideways RAMs: 1.3MB Fantastic Offer £340.00 £5.00
SWR32 £58.00 £1.00 | Winchester Units same as above.
SWR64 E£R5.00 £1.00
SWR128 £135.00 £1.00
enwith | CPU & Keyboard For the ELECTRON:
search. | Case (both) £30.00 £3.00 | EFS £59.00 £1.00
and " Bkl DDFS. Special Disc Offer £200.00 £3.00
' DDFS (with 1.9 ROM) £40.00 £1.00 | Winchester Units same as above.
wsand | DDFS (with 2.0 ROM) £45.00 £1.00
8 can DDFS (with 2.1 ROM) £55.00 £1.00 | Eprom Equipment
igas 70 | DFDC {Wffh 2.0 ROM) £55.00 £1.00 | Programmer £20.00 £1.00
tewith | Special Offers. 2764 x 5 new low price £24.00 £1.00
simple ' 640k Disc Offer £200.00 £3.00 | 27128 * 3 new low price £24.00 £1.00
' 1.3MB Fantastic Offer £340.00 £5.00 | Datalife Diskettes
20MB Winchester £805.00 £12.00 | MD525 SS/DD £17.00 £1.00
30MB Winchester £1035.00 £12.00 | MD557 25/4D £28.00 £1.00
5  the 40MB Winchester £1265.00 £12.00 | 3.5" Datalife £35.00 £1.00
ogram | 60MB Winchester £1495.00 £12.00 | Misc.
nputer | For the BBC PLUS: 65C02 with Software £13.00 £1.00
SWR16+ £58.00 £1.00 | Solimon-2 16k ROM £13.00 £1.00
SWRe4+ £85.00 £1.00 | 2.0 DFS 16k ROM £15.00 £1.00
. SWR128+ £135.00 £1.00 | 2.1 ADFS 32k ROM £20.00 £1.00
3ASIC, rem = —— —— —— e ————————— —— i —— i ——— ——— —————————
itilities. |
e F Total=
R | Name:
S f
kee set | Address:
nt for |
y,save |
00. | Barclay/Accesss [T T T T T T T TTTTT]
s We reserve the right to change prices and specifications for improvement without notice.
lines).

SOLIDISK TECHNOLOGY LIMITED, 17 SWEYNE AVE, SOUTHEND-ON-SEA, ESSEX S52 6JQ. TEL. SOUTHEND (0702) 354674 (10 lines).






They seem equal. Until you look at
the seams.

That’s where equality ends.

Most companies seal their discs with a
spot here, a spot there. Leaving most of
cach seam not sealed at all.

Sooner or later, the seams might do what
comes naturally: they bulge. Warp. Pucker.
Open up.

Pens, pencils, fingernails—even a four-
year-old’s, like Herbie—can catch and snag
in those wide open spaces.

That’s sloppy. And dangerous. Because
if you put a sloppy floppy into your disc
drive, it can jam your drive. Ruin your drive
head. Lose your data.

So much for their seams. Ours are
different.

THE SLOPPY FLOPPY:

Sealed with a spot here,
a spot there. Leaving
unsealed seams
everywhere.

Memorex uses a process we developed,
called Solid-Seam Bonding.

Solid-Seam Bonding seals shut every inch
of every seam of every Memorex*floppy disc.
Tight as a drum. That makes the Memorex

Herbie Brlgﬁ
justdestroyed
that all floppy di
created equal.

myth

floppy stiffer. Stronger. And your data safer.
To resist bulging, warping, puckering,
or opening up.

MEMOREX SOLID-SEAM BONDING:
Every inch of every seam
is sealed shur. T
as a drum.

To resist all the things that can jam
your drive, ruin your drive head, or lose
vour dara.

Which proves that a Memorex floppy
disc 1sn’t equal to all the others. It’s LLttLr

Solid-Seam Bonding is just one example
of the extra care that goes into every
Memorex floppy disc. Be it 8 54" or the
new 3%2!" Extra care that lets us guarantee
every Memorex disc to be 100% error-free.

The next time you're buyving a floppy
disc—or a few hundred of them—just
remember this:

It’s always better to be safe than sloppy.

For more information on the full line of
Memorex quality computer media
products, including computer
tape, call Memorex U.K. Ltd.,
96-104 Church Street,
Staines, Middlesex.
Tel: 0784 51488

Your Data. When it matters, make it Memorex™

MEMOREX

Memorex is a registered trademank
of Memorex Corporation

1884 Memorex Corporabon
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CHASE DATA LTD

SPECIAL OFFER

CANON MDD 210

200K (400K DOUBLE DENSITY)
40 Track Double Sided
6éms TK to TK

Access, Head Load Solenoid
DIRECT DRIVE

75.00 INC

While stocks last

SPECIAL OFFER

CANON MDD 220
40/80 track switchable with dual colour lead

400K (800K in double density)

3ms Access in 80 Track Mode
Head Load Solenoid,
DIRECT DRIVE

119.00 INC

Dual with PS.U. £224.0 0 INC

T 1o ™ R L e N

221A Super Slim 211A Super Slim
40/80 Track Switchable 40 track Double Sided

with dual colour L.E.D. 200K (400K Double Density)
400K (800K in Double Density)

154.00 INC 89.00 INC
Dual with PS.U. £319.00 INC Dual with PS.U. £219.00 INC
Price includes Drive Cased with Cables Manual and Utilities Disc
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THE SCYTHE TOOLKIT

If you can't see the wood for the trees, get the SCYTHE and HACK your
way through!! This ROM contains loads of useful commands and has the
added bonus of accepting both HEX & DECIMAL entry.
MDIS: A fast UP/DOWN scrolling dissembler which will examine all
paged ROM's. Will waork in any 40 or 80 column mode.
SDIS: Will spool disassembled code in a form compatible with the BASIC2
assembler, data is represented with EQUBs."

MERIT: Memory editor with hex/asci display, UP/DOWN scrolling with
paged ROM/RAM access. Will work in any 40 or 80 column mode.

KLIST: Expands soft key definitions and presents them so they can be easily
edited, all codes are expanded so that wordwise type definitions can be
changed

BASE: Will accept a number and display its HEX, DECIMAL & BINARY
equivalents.

ROMLIST: Displays what ROMS are present in your machine and the ROM

SIZe.

ROMSAVE: Will save any sideways ROM to the current filing system.
FORMAT: Formats a disk to any number of tracks.

VERIFY: Verifies a disk shows up bad tracks, and displays an error count.
FREE: Displays an analysis of the free space available on a disk

SFIND: Search memory for the occurance of a specified string,

BFIND: Search memory for the ocurrence of any sequence of bytes.
XLIST: Will search a BASIC program for any VDU codes (which may for
instance be used to make the program unlistable) and replace them.

BAD: Will attempt to repair a bad program.

MRELOC: Will add a relocating program o a machine code file so that it will
automatically download and run.

SLOW: Will slow down operation of the BBC (owver a variable range) to allow
easier playing on many games, and the analysis of the operation of g:rnphid
ete.

TDISK: Comprehensive file transfer utility allowing you to transfer files
between filing systems (ROM, NET, DISK, TAPE). Many features including
locking/unlocking programs, can handle any length of file, most forms of tape
protection coped with.

VECTOR: Will produce a menu of the programs on a VECTOR1 program
disk, and run them, this utility will cope with some forms of protection which
cannot be handled by any disk based product.

£24 . angrepavat A

DIAGRAM

A program which allows you to store very large diagrams—up to 39
mode 0 screens—and view or edit them by SCROLLING the computer screen
around over any part of the diagram.

FEATURES

B Draw diagrams, schematics, plans etc, in any aspect ratio, e.g. 10°3, 2°12
SCTEens.

B Access any part of the diagram rapidly by entering an index name, e.q.
TR6,R5 efc, to display a specific section of the diagram, and then scroll around
to any other part of the diagram using the cursor keys.

B Up to 128 lcons may be predefined for each diagram e.g. Transistors,
resistors ete, in full mode O definition, up to 32 pixels horizontally by 24
verticalhy.

B Hard copy printouts in varying print sizes up to 9 mode 0 screens on an A4
size sheet, compatible with most dot matrix printers.

B Many other features including, selectable display colours, comprehensive line
drawing facilities, TAB seftings, efc.

W Disc contains sample diagrams and two versions of the program, one of
which will work from a 16k sideways RAM.

B Comprehensive instruction manual.

£2S. 75 Including P&P & VAT Supplied only on disc—40T /80T compatible

DISCUS »

Test utility for testing your
own disc drive, at regular
intervals to avoid the
dreaded flop of your floppy.
Menu driven, easy to use,
40 or 80 track versions.

TESTS: Motor speed, read/write, steptest, alignment'
test,”, step & read/write test, read only test.

£8.00 inc £7.00 if purchased with disc drive.

*This test requires an oscilloscope & alignment disc.

CHASE DATE SOFTWARE VECTOR 1 & 2
NOW COMPATIBLE

WITH UDM & OPUS

Vector 2 — Disk to disk utility

EPROMS

2764 £3.00
28128 £5.00

Inclusive of P&P & VAT

Vector 2 allows you to make backup copies of all your
valuable disk software. It is the most advanced utility of
its kind availabde.
It is & condition of sale that neither of these products are
used for infringement of the copyright.
Vector 1 £16 On its own

£15 K purchased with disk drive
Vector 2 £16 On its own

£15 if purchased with disk drive
Vector 1 & 2 £30

DFS PLEASE STATE
WHEN ORDERING
Vector 1 -

The ultimate tape to disk
utibty Vector 1 allows you to
transfer almost all your tape
software to disk. Unlike
others, you only need to buy 1 copy of Vector 1 since it
transfers tapes to specially formatted program discs. This
is easily the most powerful tape to disk utility available.

All inclusive price list: This means: disc drive + case + all power & data cables + UK carriage + utilities disc & manual + VAT

Model 210 211A 220 221A 596D FUJI FLOPPY DISCS
SANYO e S 1
Formatted Capacity per drive Per If purchased
on BBC Micro 200K 200K 400K 400K 400K b&ﬁ 10 di;“h‘ue
Single Drive & Case £75 £89 £119 £154 £149
Single Drive & Case/PSU: - — . M £ £174 40TESSOD  £17.00  £15.60

40TKSSDD £24.50 £22.50
80TKSSDD £28.60 £26.60

These prices include VAT & P&P.

Dual Drive & Case: - — £229 EZ89 £279
Dual Drive & Case/PSU: £219 £244 £319 £309

DON'T FORGET YOUR VECTOR 1 & 2 WHEN ORDERING

Support:
Warranty: All disc drives sold by Chase Data Ltd come with a full one-
year warranty on parts & labour with optional extended warranty on all
drives.
Extended Warmanty
Your insurance of trouble free operation.
When ordering your disc drive, ask about our second and third year extended
warranty scheme. This covers ALL PARTS AND LABOUR and costs from as
fitthe as £15.00 on single drives and £23.00 on dual drives.

Non-Warranty Service: As the experts in our field, we can offer service
on most makes of floppy disc drive.

Recalibration & Alignment....E25 per unit inc VAT (parts extra).
FPhone for details: (Tel: 0784-38487).

Payment: - 0
S~

Send your remittance (cheques only please) with your order to:

CHASE DATA LTD

Unit 2, Crabiree Road, Thorpe Industrial Estate,
Egham, Surrey, TW20 ERN.
By Phone: (Tel: 0784-38487). Allow up to 21 days for delivery.

September 1985 MICRO USER 15



Spreadsheet programs have become powerful and very popular applications for micro-computers,
second only to word processors. They can be regarded as a totally general purpose tool.

INTER-SHEET supports a full range of high
precision mathematical functions, and a variety
of special sheet functions, such as SUM, MAX,
MIN, LOOKUP, AVERAGE etc.

Numbers may be printed in three different

formats, and with up to nine decimal places.

Labels may be left, centre or right justified. All

:1& box formats are alterable on a box by box
asis.

INTER-SHEET is supplied on two ROMs. If there
is only one socket spare, then it is still possible
to access most of the features of INTER-SHEET.
The facilities lost are mostly to do with the
ROM-LINK integration and multiple
spreadsheets.

The INTER-SHEET ROMs are not
designed to work with the 2nd processor.
However a HI-INTER- SHEET is available
on disc that allows 42K of storage on the
2nd 6502 processor. This program
requires that one INTER-SHEET ROM is
present in the BBC micro, and is supplied
at £4.95.

INTER-SHEET

The electronic spreadsheet program

Spreadsheet comparisons

Times in seconds VIEW-SHEET | ULTRA-CALC 2 | INTER-SHEET
Replicate SIN(PI) into boxes A1 to Z50 66 65 7
Recalculate the above 28 33 ]

Number of bytes free with above sheet 4664 1415 8400

Price (Exclusive of VAT) £52.00 £69.13 £49.00

The ROM-LINK concept provides a s
allows r!l'hl;‘:ﬂ cumn‘runmnhy;r" ion
¢ ti ram will in
SHEET and fgfr‘l?t%
application packages.

that allows true integration on the BBC machine.

The system takes full adva of BBC micro’s ability to switch between ROMs and

tween a varie
rate directly wi
-CHART are the first in a planned range of ROM-LINK compatible

e

e

From the same stable as WORDWISE, INTER-
SHEET is the first of @ new generation of
programs, and provides the most powerful and
flexible spreadsheet on the market for this
machine. This package has many quite unique
features-

-I Up to 16 spreadsheets in memory at
the some time.

2 Data from one spreadsheet can be used
directly by others.

3 Compact, tokenised data storage means

that larger than normal spreadsheets can
be supported.

40, 80 or 105 column screen modes. The

special 105 column mode allows a far
greater proportion of the spreadsheet to be
seen on screen.

Fast re-calculation and replication times
(see table). |

6 Complete documentation—an introduction ._
manual, reference manual and quick
reference card.

Data can be transfered to and from
popular word-processors like WORDWISE
and VIEW.
8 Extensive built-in help menus.

9. Will integrate directly with INTER-CHART
and other ROM-LINK compatible products.

10 e

—
—

s

The above points are unique to INTER-SHEET. !
The last

feature is the price, lower than
based it ; li

Eayie

:z of different programs. Any ROM-LINK

p
any other ROM-LINK ram. INTER-

ROM-LINK has two great advantages. Firstly it allows multiple pack to 16)t
occupy the rnndiinagaf the same Hrgn, s0 w’:‘lrm switching from :m I'uns?l o fod

to another there is
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products,

SHEET.
er than

The perfect partner for INTER-SHEET, allowing
data to be displayed in a variety of grqph
formats. Strings of numbers are usually difficult
to digest, and it is almost impossible to find any
trends in data when displayed numerically.
However when displayed graphically even the
most complex data can be easily studied.

Broas Manthley Turnowver

TURMOVER = Fleea

INTER-CHART can accept data from three
quite distinct sources. Firstly, directly from other
ROM-LINK packages such as INTER-SHEET.
Data can be obtained directly from any box,
row, column or area of the spreadsheet,

Secondly, data can be entered at the
keyboard. At the simplest level the user can
type in a series of numbers, and a graph will
be plotted from that data.

Thirdly, data can be read from ASCII files on
disc or tape. This enables data to be used from
other languages or programs or from
practically any source that can store the data
onto file in the first place.

Computer Concepts

INTER-CHART supports three main types of
graph. The pie chart, the line graph and the
bar chart. In the pie and bar chart any
particular element of data can be highlighted.

Up to 16 separate sets of data (graphs) con be
held in INTER-CHART, but because this product
is ROM-LINK compatible up to 16 separate
INTER-CHARTs can be on the go at once.
Many graphs can be overlayed on top of each
other [not pie charts) so comparisons can be
made between separate sets of data,

no need to save the data before entering the next package. Secondly it provides a means of
directly transferring data from program te program.

The system works even if only one ROM-LINK package is present in the machine, for
example INTER-SHEET. In this case up to 16 separate spreadsheets may be held in memory
and any spreadsheet can use the data from any other.

The ROM-LINK concept will provide o degree of integration not found on any other system.

The chart and graph plo'rhng program

Gross Monthly Turnover

e
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INTER-CHART has screen dump facilities for
EPSOM compatible printers although other
printers can be catered for,

Supplied with a full manual and fitting
instructions.

Annual Company Results
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| Computer Concepts

Gaddesden Place, Hemel Hempstead,
Herts. HP2 6EX (0442) 63933
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GEMINI
DON'T HANG
AROUND

Whilst were proud to stand and admire our
tried and tested range of serious software
for the BBC micro— we don’thang around.
Our development team are all too aware of
the need to keep up with the demands of
tomorrow’s user and so we are pleased to
introduce to you the ‘“TRIPLE-D’ system.

At last, TOTAL INTEGRATION and data
file compatibility between the three most
important utility packages for your BBC
micro disk system — Database, Spread-
sheet and Graphics. Take a look at the
specification.

/

I

s

Wl
sl

=

THE REVOLUTIONARY F

Of great significance to businessmen, educationalists and hobbyists alike,
these programs are certainly the most powerful and sophisticated of their
breed, and may be used 'stand-alone’ or together as a suite. Gemini have
probably the most experience in writing serious software for the BBC micro,
with classics such as BEEBCALC and BEEBPLOT achieving sales of tens of |
thousands of units. We have drawn on almost four years of experience and
user feedback to produce what we are confident will be hailed as the ultimate
in functional software for the BBC micro: the ‘TRIPLE-D’ Integrated Suite.
We've also brought itin at a price that should make it accessible to more of you, - ,
and most importantly, we're giving you REAL value for money.

DDD-BASE 255

@ Upto 2000 records, 1 search level subset, 26 figlds/record, 2 drives, 79 charsfield
@ Scrolling screen, 79 x 26. Interrupl driven real-ime clock

@ Layout painted on-screen to your design, including background text/graphics

@ Fully menu driven, with powerful line editor and access to *0S commands

@ Default entry capability, no need for tedious re-typing of repetitive data

@ Lightning search using advanced 'hashing’ techniques

@ Powerful maths, allowing all BASIC functions, on any field

@ 10 user-defined variables to simplify complex calculations

@ Multiple level ‘intefligent’ sort — program only sorts ‘out-of-order’ data

@ Printed reports in record or summary format. Data spool option for transfer to other files
@ Solidisk/Econet/8502 second processor compatible

@ FULL DATA COMPATIBILITY WITH 'DDD-CALC’ AND ‘DDD-PLOT

DDD-CALC ex:5

® True disk-based spreadshest, 2000 rows, 26 columns, 52000 cells. Powerful line editor
@ Fast, smooth machine code screen scroll with pop-down menu

® Individually adjustable column widths with text overflow

@ Full relative and absolute replication

@ Find and move to a row by name

@ User defined variables, delete/insert rows, SORT rows with ‘DDD-Base’

@ Send data from all or part of sheet to printer, or just print cell formulae

® Data over 1 or 2 drive surfaces

@ Fast recalculation, even over large files

@ All BASIC functions allowed, plus ‘SUM', 'MAX', and ‘MIN’. *05 calls, and real time clock
@ Data spool oplion for merging with other files

® Solidisk/Econet/8502 second processor compatible

@ FULL DATA COMPATIBILITY WITH ‘DDD-BASE' AND ‘DDD-PLOT

DDD-PLOT ezs.s

@ Stunning menu driven colour graphics using the BBC's capability to the full

@ Pie charts, histograms, scatter graphs, line graphs and function plotting

@ Disk save of screen for instant recall within your own programs

® Superb data entry editor with up to 255 plotiable data entries for text and x/y coordinates =

@ Automatic scaling with user override —_—

@ Screen customisation allowable after plotting for background text ete.., with up to 64 columns in
Mode 1

@ Disk save of ALL data

@ Statistics facilities include mean, max, min, standard deviation, line of best fit, correlation
coefficient etc,

@ Colours re-definable for any plot

@ Epson m/c fully SHADED screen dump with interface for other dumps on request

@ Solidisk/Econet/B502 second processor compatible

@ FULL DATA COMPATIBILITY WITH ‘DDD-BASE’ AND "DDD-CALC'

=323388287F
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Y ‘TPLE-D"BBC DISK INTEGRATED SOFTWARE SYSTEM
its alike, The modules, which are formatted for disk capacity, even over TWO drive suite to you. If you purchase the product
p{their both 40 and 80 track systems, are surfaces. Have you ever heard of a true from us and don’t share my enthusiasm,
ini have available separately, or as an economical disk-based spreadsheet before? Well it's return it to us in new condition within
3C micro, combination pack. Each module is clearly here now in the form of the ‘TRIPLE-D’ seven days of purchase and we'll refund
5 of tens of documented with a comprehensive, suite and can handle up to 52,000 your money - immediately and without
nce and indexed manual, with training sections FILLED celis! If you already have our quibble. P
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SIMPLY LIGHT YEARS AHEAD
ADVANCED & POWERFUL BUT EASY TO USE

THE BEST OF BRITISH ROM SOFTWARE
FOR THE BBC AND SECOND PROCESSOR

Seeusonstand 3 at UMIST show Manchester
ALTRA ENIGMA DISC IMAGER

Enigma Disc Imager is a 16K ROM which will give you 29 additional powerful disc commands. Some of which are: Enigma will
IMAGE ANY DISC, Copy sectors, Repair bad tracks, Read deleted or special sectors, Dumps roms to disc, Loads roms from disc to
sideways ram, Moves a programme up or down in memory, Unlocks locked tapes, Locks your tapes, Dumps cassette to disc,
Global or selective renaming of directories, Writes deleted or special sectors to disc, Track and sector |D editor facilities, Selective
file copier, Formats discs to be 40/80 track compatible (requires an 80 track drive with this command), Special disc editor to cope
with protected discs, Special formatter to format discs with non standard tracks, Inserts new files into the catalogue, Enigma
makes easy work of editing, copying, repairing, etc., of both standard and non standard discs,

ALTRA ENIGMA DISC IMAGER IS TUBE COMPATIBLE
ALTRA PROBE

Altra Probe is a 16K ROM which will give you 59 additional powerful machine commands. Some of which are: Altra Probe will list
a basic programme straight from file, Formats basic assembler text output, Dissembles, Unpacks Super Packs, Relocates, Edits
memoaory, Switches off roms, Lists roms, Copies roms to specified address. Calculates free memory, Copies screen text to printer,
Lists all specific types of basic variables and values, Graphics dump for Epson or NEC printers, Calculates and details free space on
a disc, On board formatter which wiil automatically format a dual disc, Onboard formatter and verifier. Repairs bad tracks, Disc
sector editor, Turns the tube on and off. These are only a few of the commands available from Altra Probe. Altra Probe makes easy
work of editing, programme development, etc.

Altra Probe is available in two versions. PROBE1 and PRORE 2.

ALTRA PROBE2IS TUBE COMPA TIBLE
' ALTRA BASICED

Basic Ed, is on 8K ROM which contains 21 additional commands. They are: § search, List matches, Number matches. Global
replace, Selective replace, Bad programme relink, Copy lines from one part of a Programme to another Format a listing, Move,
Super pack, Renumber, Table line references, Unpack, Variables X ref, List entire programme, Keyboard immediate mode, Printer

off, List match lines, Concatenate, Strips rems, spaces etc. Altra Basic Ed, is an essential helpful tool for the
Basic/Assembler programmer. Altra Basic Ed. is available in two versions. Basic Ed.1 and Basic Ed. 2.

ALTRABASICED.2ISTUBE COMPA TIBLE
ALTRAFIRST AID 11

First Aid 1.1 is an 8K ROM which contains 19 additional commands. They are: Machine code dissembler, Hex and ASCI| dump.
Sideways rom to ram copier, Function key predefined facilities, Variable table listing, Memory space free calculator, Checksum
calculator, Rom lister, String search, Define function keys with strings, Rem and space Stripper, Bad programme fixer, Clear all
variables, Clear ram from &0400 to &8000, Machine code monitor. Lists 0.5. calls with their vectors, Lists the first 24 contral
codes. Altra First Aid 1.1 was designed to assist the Basic/Assembler programmer and the sideways rom user.

ALTRA TUBE EDITOR

ALTRA TUBE EDITOR is a new and unrivalled full labelling Disassembler and editor Rom for the BBC and the second processor.
Some utilities of ALTRA TUBE EDITOR are append labels to those in memory, Disassemble in 6502 and 65C02 mnemaonics, End
file overlay, Delete given label, Delete hex range, Delete markers, Dump memory, Edit memory, Overlay files, Find strings and
bytes, Define a hex region, Define a label, List memory, Load labels, List labels, Set memory Calculate and print values, Print
embedded text in a program after a call, Saves Roms, Saves labels. ALTRA TUBE EDITOR also supports many of the 6502
"ILLEGAL” OPCODES.

ALTRA TUBE EDITOR FUNCTIONS IN THE BBC AS WELL AS IN 6502 SECOND PROCESSOR.

Er e ; Telephone orders please ring: 0532 451508
ALTRA ROMWMS A Send order to: ALTRA ROMS, 209 North Street,
! _ Leeds LS7 2AA.

209 North Street, Leeds LS7 2AA. Please send me:

ALTRA TUBE EDITOR —_—  mE45.00
E:D.f. @ £45.00
Ol enclose my order for the above praducts. e T
O Please send me information 3hee:?:n__ i E _O8.AE. enclosed PROBET — @ £35.00
PROBEZ —_  BE£35.00
Name _ I FIAIDT. 1 PSRN AR
PR : R _ BASIC-ED e RSN s [V
BASIC-ED2 _ B FI500
! enclose the sum of TotaL £

Cheque, P.O. or Credit Card Number__

OFFICIALORDERS WELCOME — ALL PRICES INCLUDE VAT & DELIVERY

DEALER ENQUIRIES WELCOME
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Thrifty micro
owners choose the

new M'T'80

I‘ een on saving money? But not

prepared to sacrifice quality and
performance? Then the new M1 80+
serial matrix printer has plenty to otfer
at a price that will have you rubbing your
hands with glee.

The MTB0+ prints at 100 cps and is
compatible with just about any popular
office or home micro. For true print

flexibility, there's compressed and
expanded print, subscripts and super-
scripts, bold print, italics and, of course,
graphics.

You'll have to see the print quality to
believe it, thanks to the outstanding film
ribbon cassette. Continuous fanfold
stationery or friction fed single sheets
poseno problem. Andif you'reina hurry

the quick tear facility is a real bonus.
The new MT80+ from Mannesmann

Tally. Europe’s leading matrix printer

manufacturer. You'll be laughing all the
way to the bank. Contact us now for our
literature pack.

MANNESMANN
TALLY

MANNESMANN TALLY LIMITED, MOLLY MILLARS LANE, WOKINGHAM, BERKSHIRE, RG11 20T TELEPHOMNE (0734) TBB711




1

WDk, T
U we . g : joop dock

01 6081173

@) MUD is a trademark of MU.S.E Ltd/British Telecommunications pic.
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OS creator

at big show

ONE of the leading
figures behind the de-
velopment of Acorn's
computers during the last
five years, Dr Jon Thack-
ray, will be guest celebrity
at the Walk-In Forum
during the Electron and

EDGES

ALL-OUT SUPPORT

AFTER pulling back from the brink of
financial disaster for the second time this year,
Acorn has pledged users: “We will give you
our all-out support™.

The assurance was given by the board of
directors after yet another rescue package had
been worked out with the company’s major

Company
has new
MD

ACORN has a new group
managing director,
4l-year-old Brian Long.
He joins the company
from the Canada Dev-
elopment Investment
Corporation.

There his respon-
sibilities included a period
as acting chief executive
of de Havilland Aircraft
Canada.

The new chiel execu-
tive was previously with
Massey Ferguson where
he held finance and gen-
eral management posts in
Canada and Europe,
rising to become president
of a division with a mulii
million pound turnover.

Brian Long takes over
executive responsibilities
for Acorn from Alex
Uboldi, who will continue
as a director of the
company.

creditors.

Although still to be
rubberstamped by the
shareholders, the refinan-
cing package will give
Olivetti 80 per cent of
Acorn’s shares.

To achieve this the
Italian-based multi
national has agreed to
subscribe for £4 million of
new ordinary shares at 1p
each by way of direct
placement.

Additionally Olivetti
will support Acorn’s
overdraft with Barclays
Bank, which will be
doubled to £16 million.
But this time it will not be
linked to stock or debtor
levels.

The six major creditors
have agreed to accept 50
per cent in cash of the
amounts due to them for
delivered goods and
future delivery commit-
ments.

On completion of the
refinancing the amount
paid in respect of goods
already received will
amount to £8.4 million.

This means that the
major creditors have now
agreed in principle to
write off Acorn debts

totalling £7.9 million.

However they will also
receive £4.4 million of
unsecured loan stock of
which, according to
Acorn’s financial advisers
Close Brothers, some
£3.7 million will bear
interest and be redeem-
able in five to seven years
time.

Meanwhile the BBC
has decided to accept a 50
per cent write-off of past
royalties due or paid since
July 1984, a sum amoun-
ting to £2 million.

Balance

The balance of money
still to be paid — some
£300,000 — will be handed
over on completion of the
deal.

An official company
statement ‘has revealed
the reasons for Acorn’s
plight following on so
shortly after the previous
refinancing.

It seems that although
the company’s turnover
was on budget during the
first quarter of 19835,
market conditions since
then showed a significant
deterioration.

As a result the Acorn
board decided it was
urgent to make further
substantial provisions
against stock and debtors
at the year ended June 30,

““*Since the previous
refinancing in February,
Acorn has taken swift and

positive action to reduce
overheads in line with
sales”, said the statement.
This was in part referring
to Acorn cutting its staff
from 450 to 271.

“The board believes
that the proposed refinan-
cing will provide the
company with a stable
financial base”, the state-
ment went on.

“With the uncertainties
about the future removed,
the company is now well
placed to rebuild its
market position and to
assure its customers of
future product develop-
ment and support”.

PRIZE IS
AJOB

YOUNG unemployed
computer enthusiasts in
the Morth West are being
given a chance of a
lifetime by The Micro
User and its sister publi
cation Electron User.
The two magazines
have launched a competi-
tion with the star prize of
a secure job in computing.
Database Publications
will provide full-time
employment for the
winner, who must be an
out-of-work school-leaver
aged between 16 and 20.

— See Page 81

BBC Micro User Show in
Manchester this month.

The show, to be held at
UMIST from September
27 to 29 inclusive, is
expected to break all
previous attendance
records, repeating the
success of its London
counterpart in May.

The Forum is a unique
opportunity for BBC
Micro owners to question
leading figures in the
industry, including top
boffins like Dr Thackray,
whose work with com
puters began during the
seven years he spent at
Cambridge University
earning his triple first in
maths and a PhD.

As a research assistant
he wrote the adventure
game Acheton for the
BBC Micro, and designed
the compiler and inter-
preter system necessary
to run it.

He joined Acorn in
1982, working on UASM.,
the predecessor of the
MASM assembler used
for developing the BBC
Micro, and on the Elec
tron operating system.
His latest project was the
operating system for the
new BBC B+.

Apart from Dr Thack-
ray, the distinguished
Forum line-up includes
Paul Beverley, Norwich
Computer Services,
taking an in-depth look at
Wordwise; Peter Bra-
meld, Database Publi
cations, examining elec-
tronic mail and its
potential for domestic
use; Rob Mcmillan,
Acornsoft, discussing the
View family of products;
Peter Davidson, Data-
base Software, revealing
how to create a bestselling
software package; Andy
Hood, Pace Micro Tech-
nology and author of
Commstar, unravelling
the mysteries of com
munications.

Such was the success of
the London show earlier
this year among both
exhibitors and public that
the Manchester event was
guaranteed to be a virtual
sell-out several months
ago.

Advance ticket sales
for UMIST are reported
to have never been
heavier, and the scene is
now set for a microcom
puting spectacular.
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YORKSHIRE based
l:ompan}f has launched its
own personal computer
with more than a little
help from Acorn.

Oak Universal of Brad
ford has restyled and
revamped both the BBC
Micro and the BBC B+
and transformed them
into the Oak Personal
Computer.

The Oak PC is being
offered with a wide range
of options, including a
built-in modem.

**We are only too
pleased to admit that we
grew out of Acorn
products™, says David
Atkins of Oak Universal.

“After all, the BBC
motherboards we incor-
porate have more
features, functions and
sheer computing power
than anything else on the
market in the price
range”.

However the new PC is
far from being just a BBC
with an Oak badge ador-
ning it.

The protective key-
board casing has been

ergonomically stream-
lined, linking up with a
colour-matched slimline

processor cabinet.

“It’s a lot more than a
pretty box though”, says
David Atkins.

The cabinet — in metal
like the keyboard casing —
is capable of housing two
54in disc drives, with each
storing between 100k and
500k, depending on the
drive fitted.

Additionally the Oak
PC 1mHz port permits
the connection of a Win-
chester hard disc.

Prices start at £86.95

for the kwbmrd and
processor casings alone,
then work their way up
through 14 other avail

able models to the top of

the range Oak PC system
at £1,325.

Those customers who
opt for the ultimate in the
Oak PC will find their
casings house a BBC B+
motherboard, BBC key-
board, 65 watt power
supply, dual 400k double
sided disc drive, Z80
second processor, CP/M

NOW OUT OF AGORNS
NEW OAK PCs GROW

operating system, word
processor, spreadsheet,
graphics, database,
accountant, system gen-
erator, CIS Cobol and
BBC Basic (Z80).

The firm is also offering
some 50 optional extras,
including a built-in multi
function Oak modem and
software at £135.

“We believe we have
taken an excellent
product and made it that
much better”, says David
Atkins.

In the drink

BRITAIN’s entire 39-
strong submarine fleet
is being equipped with
BBC Micros with disc
drives for non classi-
fied work and recre-
ational purposes,

The first installation
was completed on
HMS Warspite shortly
before she sailed from
Britain late in July.

A central software
library to serve the
submarine fleet is
being set up at
Faslane, Scotland,
Royal Naval base.

Acorn unvells its
32 hit Workstation

ACORN has finally
moved up-market with its
latest product, a 32-bit
machine which carries a

price tag of £3,595 for the,

basic model, ranging up
to £7.845 for a 4 mbyte
system.

The company claims
that the Acorn Cam-
bridge Workstation will

herald a new era of

desktop computing — in
that the machine’s design
owes more to the super
mini than it does to the
micro.

This is due to the fact

that the four most popular
high-level languages -
Fortran 77, ISO Pascal;
C and Cambridge Lisp —
come with the Work
station as standard and at
no extra charge.

And they are a full main
frame implementation, not
cut down wversions for
micros.

In addition, making it
unmistakably an Acorn
product, BBC Basic is
also included.

The Workstation hard-
ware has been tailored to
create the exact environ-

ment needed for the
languages — a large
contiguous memory
address base, hardware
floating point processing,
and a fast error-correct-
ing hard disc unit.

[ts compact two-box
design combines a high
resolution, high contrast,
direct etched monitor,
processors, 1 mbyte of
memory, network inter
face, 640k double-density
floppy disc and/or 20
mbyte Winchester disc, all
in one unit with a separate
92-key keyboard. All

Acorn's 32 bt Workstation
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interface connectors are
on the back panel and
memory expansion up to
4 mbytes is internal.

Terminal emulation for
VT52, VT100 and Tek-
tronix 4010 is also avail-
able in ROM.

The 32-bit processor
was designed to be a
mainframe in a chip.

Also included 15 an
IEEE standard floating
point support processor
NS32081 - providing
both single and double
precision arithmetic — 32
bit/64 bit.

While the Workstation
offers a complete system
free from reliance on
centralised computing
services, communications
are available to other
Workstations or to super
minis and mainframes.

“It 15 a machine de
signed to be used by
scientists and engineers
for tasks which are com-
putationally demanding”,
says Gwyn Matthews,
marketing director Acorn
scientific division.

“The machine has the
computational perfor
mance as measured by
benchmarks and real
application of a dedicated
VAX 11/750.

“It's the perfect vehicle
for mainframe software
on the desk™.
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NOW BBG MICROS CAN
TUNE INTO SATELLITES

OWNERS of BEBC
Micros can tune in to the
latest space technology

‘thanks to a new device for

interpreting data trans-
mitied by saiellite.

It is called Astrid —
Automatic Satellite
Telemetry Receiver and
Information Decoder —
and is being produced by
M M Microwave, the
Yorkshire-based radar
and communications
sub-systems specialist, for
£144,

The system comes with
aerial and ready to plug
into the BBC’s serial port.

It has a sensitive re-
ceiver and a built-in
decoder to convert tones
into TTL signals for
screen display.

A major feature is that,
having been set up, Astrid
will automatically receive
data transmitted by a
satellite passing over it
and record it on a
standard cassette tape
recorder.

It has been designed to
receive data from the
University of Surrey's
two UOSAT satellites
placed in circular orbits
for experimental data
gathering purposes.

In particular, there is
regular reporting of

HI-RES
GAMES

FIVE cassette games with
high resolution graphics
and sound have been re-
leased for the BBC Micro
by Bevan Technology —
April Showers, Aabatron,
May Day, One Last
Game and Digital Defen-
der.

Aabatron is a 20-
screen alien zapping game
for keyboard or joystick.
May Day is a machine
code game featuring a
high-score table and is
Jjoystick compatible.

One Last Game has 20
selectable screens with
horizontal action and is
also joystick compatible.

Digital Defender is an
arithmetic practice game
for five to twelve year
olds.

They cost £7.95 each.

nearly 100 different par-
ameters of spacecraft
conditions, beamed down
in the form of telemetry
for decoding by software
programs.

The UOSAT program
is helping many British
educational establish-

ments understand the
operations and role of
satellites.

Software available
from Amsat UK, the
radio amateurs satellite
group, allows graphic dis-

play of satellite “tracks”
Over maps. error correc-
tion of received data, disc
storage of data for com-
puter analysis, and data
presentation of particular
telemetry channels.

Aerial

lhe man behind
Astrid, enthusiastic radio
amateur Steve Webb, told
The Micro User: “The
non-directional VHF
aerial is a 38in horizontal
rod that ideally should be

set up outside.

“The taping of received
transmissions is essential
as they involve large
amounts of data in a very
short time.

““To help users we
supply a test tape of
sample data and pro-
grams and also a
handbook which, among
other things, contains
explanations of the tech-
nological and scientific
terms that will appear in
the Ascii text™.

The Serpent Scara robot launched by Cybernetic Applications

Training robot

A TRAINING robot for
the BBC Micro, called the
Serpent, has been
announced by Cybernetic
Applications.

Designer Dick Becker
says he kept the price of
his company’s latest
model low — £1,675 —
compared with the others
it produces.

These are the six-axes
Meptune 1 (£2,395) and
seven-axes MNeptune 2

(£3,363).

“Robots are being used
on production lines
throughout the world, yet
there is very litile training
at higher education level
or industry to bring
youngsters up to a stan-
dard to enable them to
operate, use or design

robots”, he said.

“I believe cost is a
major factor™.

The Serpent II's price
tag is £1,525 for the kit
version and £1,675 ready
built. The Serpent I,
different omnly in its
smaller reach, costs
£1,500 and £1,560.

Maijor Logo orders

ACORN distributor 3 SL
has given a year's con-
tract worth a minimum of
£115.000 to Logo lan-
guage supplier Logotron.

The company, which
supplies the BBC Micro
to 190 dealers throughout
the North West is selling
the machine fitted with
the Logotron Logo and
sprite boards.

Sales director of 3SL

Bob Feakes said he was
convinced the deal would
play a major part in
promoting increased sales
of the BBC Micro, par-
ticularly in education.

Feedback

“Already we have sold
our first month’s supply
from Logotron in
advance and the positive
feedback from several of

the six major education
authorities in our area
indicates we are only on
the tip of the iceberg”, he
said.

Logo is achieving
similar success overseas.

Contracts worth
£50,000 each over the
next 12 months have been
signed between Logotron
and distributors in South
Africa and Australia.

Interface
can run
trains

AN interactive interface
unit, claimed to bring new
levels of sophistication to
the computer control of
electronic devices, has just
been released by Bevan
Technology.

Designed specifically
for use in conjunction
with the BBC Micro, the
Companion features eight
LEDs indicating input
and output, a plug-in
circuit board with four
input and four output
relays and two BNC
connectors for composite
video signals.

Sophisticated

It can be used to
control a whole range of
devices from simple home
made buggies and train
sets to sophisticated
scientific and robotic
equipment, says Bevan.
~With a tape or disc
video player the Com-
panion can be used as an
interactive video system.i

Priced at £347, the

. Companion comes with a

utilities disc.

SECURITY
IN A

CONSOLE

STOLEN computer
equipment accounts for
almost three quarters of
all school burglaries, says
XL Products.

But people can be
prevented from secreting
computer equipment in
bags or briefcases using
Microgard, its portable
microcomputer security
console, claims the firm.

It also says the recently
released console, price
£60, will help reduce the
amount spent on security
systems such as alarms,
strong rooms and security
patrols.

Tape offer

A 20-minute tape of
sound and music made
entirely with the new
version Music 500 syn-
thesiser for the BBC
Micro is now being
offered at £1.95 by
Hybrid Technology of
Cambridge.
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Nuclear
energy
program

BRINGING schools
bang up-to-date on recent
advances in energy
production is a new com-
puter package for the
BBC Micro.

The program, pub-
lished by Longman Micro
Software, is aimed at
helping pupils investigate
the workings of a nuclear
reactor by simulating the
operation of an advanced
gas-cooled plant.

Component parts such
as the reactor core, boiler
and turbine can be studied
separately or the system
as a whole.

Users can set up the
program to their own
requirements or select a
demonstration option.

Physics

The package is aimed
at the 14-18 age group but
can also be used as an
introduction to nuclear
physics for older students.

It is accompanied by
booklets for the teacher
and student which give a
detailed description of the
model, information on
reactors in general and
the AGCR in particular, a
brief bibliography, sug
gested methods of using
the program and exer-
cises.

The package, which
costs £14.50, was dev-
eloped by the United
Kingdom Atomic Energy
Authority and the Com-
puters in the Curriculum
Project at King's College,
Chelsea.

Brry

NO, I'm not one to kick

someone when they're

down, so no Acorn

bashing this month.

Still, there can’t be any

harm in just rolling them
over with my foot to see

if there’s any life left, can

there?

* o
SINCE I've been on my
hols, bulletin boards
have been all the rage. I
looked at one for the

communications revol-

Sirst time yesterday. The

Tubelink is expanding

TUBELINK, the Prestel database
for BBC Micro owners, has
celebrated its first birthday in sight
of its 1,000th user registration and
with more than 700 pages

accessible.

The Viewfax 258 service, edited
by 15-year-old Benjamin Rietti, has
become particularly popular with
Acorn 6502, Z80 and Torch second

Aries upgrades
expansion hoard

LATEST expansion
board for the BBC Micro
from Aries, the B32,
features 32k of RAM and
a 16k ROM socket.

It provides 20k of
shadow screen RAM and
12k of sideways RAM
like the BBC B+ but has
simple software com-
mands which allow the
user to reconfigure the
RAM as 16k of shadow
RAM and 16k of side-
ways RAM, or all 32k as
sideways RAM,

Aries technical director
Peter Headland says: “By
fitting both Aries B32 and
our ROM/RAM board
Aries-B12, users can have
a BBC Micro with 80k of
RAM and a full 16
sideways ROM/RAM
slots, which is con-
siderably better than the
B+,

Provision of the on-
board ROM socket
means that the board’s
control ROM does not

ution may be here but
peaple still have nothing
to say.

* k&

WHAT with software
companies folding like
demented origami
buffs, there's been a
refreshing lack of com-
puter whizz kids. Could
it be that they've all
grown up? Or maybe
the media has?

* ok ok
ATOM, BBC Model A,
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use up one of the existing
ROM slots,

Features include 16
new commands, sim-
plified direct access to
screen RAM and the
ability to move or swap
the contents of any area
of memory.

Aries says it will make
available an upgrade
ROM for Aries B20,
allowing existing owners
to use many of the new
Aries B32 commands.
Price of the B32 is £80,

ProCessor users.

Its team of specialist contributors
includes Geoff Cox, Z80 and CP/M
expert, and John Snelgrove on the
6502. Well known software writers
who deal with user problems and
contribute hints and tips include
David Martin, Andy Hood,
Richard Russell and Jeremy San.

Tubelink currently carries arti-

cles on communicating across the
Tube, machine code for beginners,
ROM compatibility lists and ROM
software reviews. 1

It recently expanded its pages to
incorporate Tubelink Plus which
houses three sub-sections — RAM-
link, Mouselink and Pascalink forJ_
Solidisk, Mouse and Pascal users of
the BBC Micro.

Learn on disc

SOFTWARE house
Kosmos has released all
its leisure and learning
cassette programs on
disc.

And they are providing
an upgrade service for £2
for anyone wishing to
exchange their cassette
programs for disc ver-
sions.

Wood’s tailpiece

BBC Model B, Electron,
ABC, BEC Model B+.
Spot the odd one out?

* 4 &

IT'S no fun any more.
You used to be able to
ring up Acorn and get a
spokesman to deny
everything, even that
they were spokesmen.
In the process they
always used to let you
know that they knew,
but that you weren't
going to know, though
the pattern of their

PUPILS at a Greater
Manchester school pulled
off a major coup in the
Young Electronics Desig-
ner Awards 1985 —
thanks to a BBC Micro.

Despite not having
electronics on the
syllabus, the Moorside
High team, Swinton,
walked away with a
commendation and a
£300 prize.

Yet the design for an
interface unit for the BBC
reached the finals from a
field of more than 1,000.

The team — Stephen
Smith, Scott Stacey, Ian
Marsden, David Proctor,
Elton Chapman and
Leslie Wadeson — de-

vised an interface which
will allow temperature,
light intensity and press-
ure sensors to be plugged
into the computer and
readings taken.

Supervising teacher
John Chadwick claims it
was his team’s familiarity
with the BBC Micro
which proved to be the
key to winning a top place
in the awards.

evasions meant that, in
fact, you knew what
they knew but didn’t
want you to know and
they were always sur-
prised how you knew
when they knew they
hadn’t told you what
they knew, as they knew
that you weren't sup-
posed to be in the know,

Mow they just admit
they don't know any-
thing. So what’s knew?

* % &

S0 the dise controller in

the B+ supports double
density but is only used
for single density. Dense
is the right word.

* ok

WHAT with all the
rumours of redun-
dancies at Acorn, there
must, sadly, be more
former employees than
people still in jobs. I'll
bet there are a few
stories they could tell
You'll find the address
on the contents page,
lads.
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| The Nativity competition trophy

Micros enter
Nativity
competition

BBC Micro owners have
been invited to help fill a
gap in our national
heritage caused by the
likes of Henry VIII and
Oliver Cromwell.

Because of these and
other inconoclasts there is
no British history of
Nativity art as there is in
other European countries.

But that is something
archivists and historians
Count and Countess
Andrze] von Staufer
intend to correct.

They have organised
the First British National
Nativity Competition to
put Britain alongside the
other countries of the
world who already have a
longstanding tradition of
Nativity-making.

It coincides with the
Twelfth World Congress
of Mativitists, which is

CREAM

‘OF THE

CROP

THE authors of The Free
Software Handbook
sifted through nearly
1,000 American public
domain CP/M programs
and came up with 70
“nuggets™ for Z80 users.

Their selection, on disc,
i5 now being distributed in
this country by Davis
Rubin Associates.

The handbook
overcomes the major
problem with public

domain software — having

to figure out the proper
way to use it. The authors
explain how each pro-
gram works.

The 70 programs range
from fun and games,
through file management
and business applications,
to complicated “hacker-
oriented™ programs with
something for both the
complete beginner and the
most experienced pro-
grammer.

Available by mail order
only, the book costs
£17.95. Cost of copying
the 1,200k of programs
on to the buyer’s own
pre-formatted discs is
£10. Most CP/M formats
can be supported.

itself

LOGIC ANALYSEH CHECKS

FIRST product to be
developed by recently
formed Impart Tech-
nology is a logic analyser
for the BBC Micro.

The A1024 can mon-
itor 24 data channels, four
qualifier channels and has
a 1024 sample acquisition
memory. Clocking is via
its own internal clock
selectable from 20Hz to
10mHz, or from an
external source within the
range DC to 10mHz.

The menu-driven ana
lyser uses the BBC Micro

24 CHANNELS

keyboard and function
keys to select the various
modes of operation and
displays the data traces
on an associated monitor.

Data acquisition can be
made either on a single
shot basis or else con-
tinuously, where the
trigger word is re-checked
once a complete trace has
been taken.

A compare menu

allows successive traces
to be compared directly
or against previously
stored data. The ana-
lyser can also compare
continuously and break
when an error is detected.
[f the BBC system
includes disc drives up to
30 data traces and 30
menu setups can be stored
to disc. Price, including
software, is £750.

hosted by a different
country every three years
and this year is at
Innsbruck, Austria, in
December.

The competition, in
two parts, will be held at
Westminster Cathedral
on December 8 and at the
Christian Resources
Exhibition at the Horti-
cultural Halls in London
on February B.

Graphists

Count and Countess
von Staufer have been
working closely with their
international counter-
parts for eight years, as
well as with British crafts
people, artists, photogra-
phers and — during the
past two years — com-
puter graphists.

They have been helped
by Epson UK, which was
involved in the Christmas
Archives Exhibition, Folk
Mativities of the World, at
the Barbican Centre last
winter.

The Epson connection
with the Mational
Nativity Competition is in
the special category for
the best computer-
generated image of the
MNativity.

Any part of the
Christmas story may be
represented, and entries
will be judged on
originality, content and
approach.

Prize

Epson will judge this
section of the competition
and award a prize to the
winning computer artists.

“The winner in the
computer category will
also compete for the
overall Best in Show
trophy™, Count von
Staufer told The Micro
User.

“And it is likely to be
given a place in the British
Nativity archives which
will be going on tour to
the United States and
leading Commonwealth
countries shortly”,

BBC Micro owners
who want to enter the
competition should write
to National Mativitists
Competition, Christmas
Archives, 64 Severn
Road, Cardiff CF1 9EA
enclosing a 24p stamp.
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THE PROFESSIONAL
WORD PROCESSOR
designed forthe
serious user m All
operations fully prompted
® Nospecial knowledge of the computer
system necessary @ Document size NOT
limited' by computer memory B Automatic
disclbuffering ensures text is moved
between'disc and computer memaory
without user'intervention ® Up to 255 pages
in asingle'document ® B0 column display

®m on screen underline and right justify

m See it asitwill be printed.
SCRIBE comes in a chip with
5 minute fitting instructions,
utilities disciand manual.
DISC MACHINES ONLY.

£59.95 + 60p p&p

A professional trio which can be integrated to produce an information
management system of exceptional power.

A superb information
management systam
with anincredible
operating speed.
96 fields per record
B Onerecord 2 Kbmax
m One field 900 characters max
® 4000 records per database m16 leve|
conditional search ® Find any record in 2
secs @' Wild card search ® Record match ®
8 automatic sub indexes ® Total flexibility
of output via report writer with auto write
backto any field ® Maths pack ® Semi
programming language.

Integrates with Scribe to give
conditional search with MAIL MERGE
and high powered report formatting
Database isin achip.
DISC MACHINES ONLY

£49.00 + 60p p&p.

Scnbe & Database in one chip

£95.00 + 60p p&p.

Please supply the following products/information (Delete as applicable).

QTyQ Lk s

QTYQ

Qryo

Inenclose £
Visa [l
Mame

Inc P&P My Credit Card No. is

Access [] Tick which

Address

To: MERLIN COMPUTER PRODUCTS,

33/36 Singleton Street, Swansea SA1 3QN. Telephone: 0792 467980

IMPORTANT NOTE:
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Double density
disc interface
forthe BBC computer.

A high capacity database or word
processor is enhanced even further with
this state of the art disc interface.

The many features include ® almaost
800 Kb of CONTINUQUS file spaceon a
standard B0 track discdrive s
Automatically read standard Acorn files ®
Compensate for discs formatted in single
density B Provide up to 156 files IN DNE
DIRECTORY m Automatically read, write
and format double sided drives to appear
asonedisc surface ® Allow maximum use
of MERTEC Scribe and Database.

Fitting to your computer is made
exceptionally safe and reliable by
providing connection via a flexible ribbon
cable. Full instructions provided.

£109.25 + 90p p&p

Purchasers of MCP software are
provided with a free update service and an
unmatched level of technical support.
(Updates subject to postal charge. )

MERLIN COMPUTER PRODUCTS

Please check with us if you decide to use any other disc interface than Acorn or Double-Dos with Scribe or Database.

with
do 1
acce
now
Me;
Mic
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Traders
get own
package

WHOLESALE and retail
traders who need help
with their transactions but
do not require complex
accounting facilities are
now catered for by
Meadow Computers’
Micro-Trader program
for the BBC Micro.

It has all the normal
accounting requirements
and fully integrates sales,
purchase and nominal
ledgers.

The nominal ledger
holds 400 accounts and
covers income, expenses,
assets and liabilities, and
updates trading reports
using the other ledgers.

Its VAT program has
been approved by Cus-
toms and Excise.

Transaction posting
and entry of new accounts
is taken care of by the
other two ledgers, which

hold up to 450 accounts.

The sales ledger
provides printouts of all
customer invoices and
statements and quick
access to any accounts.

Finally, the purchase
ledger deals with invoices
and presents a monthly
statement. Payments are
automatically deducted
from the bank account.

Any Epson-compatible
printer can be used with
the program which is disc
based and costs £200.

A NUMBER of leading
British “soccer heroes”
are attempting to hold
UK software houses to
ransom, according to a
publisher of BBC titles.

Footballing celebrities
are said to be making
“extortionate demands”
for up to 75 per cent of all
profits to allow their
names to be used to
promote games,

The claims come from
Malcolm Howard of
Qualsoft, whose mail

Just the ticket
for those labels

AN Intacs 5200 series of

plug-compatible intel-
ligent imprinters has been
released by Dennison for
the BBC Micro.

It claims its models
allow the in-house
production of labels,

nameplates, tags and tick-

¢ts cheaper than a
dedicated label-printing
System.

The Series’ 5202
operates at 120cps in
80-column width and the
5205 at 350cps in
132-column width.

Different systems can
be provided to suit
various applications and
their prices vary accord-
ingly, says Dennison — the
5202 costing from £1,285

and the latter £2,934.

Both printers incor
porate a Dennison de-
signed and manufactured
printed-circuit board
providing a high-speed
interface and internal
RAM, ROM and pro-
cessing capabilities.

The machines can print
on to a range of stock
including polyester label
materials and can
produce expanded
characters up to 10in
high. They can also print
numbered bar codes
sequentially,

A Basic software disc is
supplied with each printer
and can be duplicated or
modified by the user if
required.

order company has just
released Mexico World
Cup '86 for the BBC
Micro.

Mor is it simply a
question of the stars
requesting huge payments
after they have been
approached by software
houses.

Touting

It seems that famous
players are actively tout-
ing for the business
themselves.

Malcolm Howard re-
vealed to The Micro User
that three well-known
footballers approached
Qualsoft with proposi-
tions while the new game
was being written.

“They were quite wil-
ling to sell their names to
the game”, he said. “I find
this worse than prosti
tution™.

Qualsoft turned them
down flat.

“We spent 12 months
producing the soccer
management game and
there was no way we were

going to debase it in that
- way”, said Mr Howard.

“These people aren’t
interested in computing.
In fact I'm sure they
wouldn’t know which
keys to press”.

However the Qualsoft
executive feels there are
other less-scrupulous
software houses who
would be eager to take on
the stars for the promo-
tional value of their
names.

“It is this lack of real
involvement that leaves
many football simulation
programs resembling little
more than arcade
games'', says Mr
Howard.

And football players
are not the only celebrities
eager to jump on to the
software names game
bandwagon.

Mr Howard alleges
that athletes, cricketers
and pop stars are looking
at it as an easy way of
making money.

Meanwhile Mexico
World Cup "86 is due to

ADVENTURE
ON DISCS

ENTHAR Seven, from
Robico Software, is an
adventure on two discs

for the BBC Micro, with
450 locations and long
atmospheric descriptions.
Most of the messages
are stored on a database
disc, and they have been
compacted, using the
same technigues as in
Robico’s tape-based
adventures, to about half
their original length.

When expanded, there

is about 150k of text.

Software house
raps soccer stars

be launched this month in
time for the qualifying
rounds of the World Cup
proper.

“We will be relying on
the skills of our program-
mers to ensure that it is a
winner — not the name of
some money-hungry
player”, says Malcolm
Howard.

Pretty
plotter

THE Plotmate computer
plotter for the BBC Micro
by Linear Graphics was
originally seen as an aid
for generating line draw-
ings, maps, graphs and
charts.

But, says LG, it is now
being used for drawing
coloured overhead trans-
parencies directly onto
acetate, presenting finan-
cial information and com-
puter aided design of PCB
layouts.

Schools

DISTRIBUTOR Vector
Marketing has come up
with a system to make
selection of educational
software for the BBC
Micro as painless as
possible for Britain’s
schools, colleges,
universities and education

¥

software

authorities.

Education establish-
ments can now telephone
0933 79300 or write o
Vector stating the subject,
age group, and data

system the software is-

required for.
Vector will then

database

process this information
through its database of
more than 7,500 edu-
cational titles and supply
a free printout showing
the programs available
together with a brief
description of the content,
order code and price.
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THE phenomenal growth of
MicroLink has hastened the
purchase of additional com-
puter power by Telecom
Gold.

Demand for the new elec-
tronic mail service has been
such that despite the tremen-
dous processing power of a
Prime computer, at certain
times of the day users have
been inconvenienced Iby
motorway-like congestion
caused by the large volume ol
traffic. ]

Since it started, MicroLink
has had to share its computer
with the somewhat verbose
members of the European

Parliament. The traffic jam

Popular

NOT only is MicroLink the
;gh I';iii: new national electronic
SErvice — jp'g

ail also
;Eak‘mg 4 name for jtself gn
EO :m.ls;rnarmna! scene
n the Continent they
) I ere are
already subscribers in Bel-

gium, France, Luxembourg,  «p LS‘H}JS one happy customer:

Spain, Swit
Zerland g /
Gcrman}f. e T
Furthes i
afield are jisg
i i 5
Ln;:{!ﬁrs }:} Saudij Arabia
dlia, New Zeal '
Japan. and and
I"herf: are even a couple of
;HPS.Cthf.:rS stationed at
ritish Forces bases in

C

NEW commercial ties bet
ween Britain and Japan are
being forged by MicroLink’s
speed and efficiency.

For several years Bristol
electronics engineer Jeff
Gearing has been UK corres-
pondent of a Japanese moto-
ring magazine, regularly sen-
ding his news reports by mail
on floppy discs to its editor,
Yuichi Ishikawa.

MicroLink

sending information by the

faster
th

where and s be i
with MicroLink Rt
of the day or night™,

puter to th

worsened as subscribers
from all over Britain and
Europe and as far away as
Australia and Japan began
logging on in InCreasing
numbers. .
With MicroLink growing
at more than four times the
predicted rate, the result left
it no option but to request a
separate computer for its
exclusive use.

Telecom Gold has come o
the rescue and on September
7 MicroLink will be moving
to its own £500,000
dedicated system — much o
the relief of its own users and

the Euro MPs.
The move will enable

abroad

Germany, in addit
ny, ditio
i{hﬂsc In the UK aﬂdnl!ltg
epublic ~of Ireland whose
nu:'I::rtlnlers Increase daily.
¥y is Mic ink s
popular :mrn::ad'}'mLmilE s

$ a very good wav of

niernational PSS systemn, it's
and Mare economical
E.l:} telex, and it's portable.
can take my lap-held
omputer just aboyt any-

—at any time

MicroLink forges

Other than expensive
long-distance phone calls, the
two men had to rely on the
five-day-minimum airmail
service to keep in touch.

Until MicroLink, that is.

Now both Gearing and
Ishikawa are subscribers of
the fast-growing inter-
national mail service, and
news about Britain’s motor
industry gets to Japan in

e rescue

No. 7
e e g e T
!'=—-=—:.""F-ﬁ—r-": - —ﬂ_,,__,—f_-:
F3 = ' ! = = = =
F— =
=

MicroLink to provide an
increasing number of ex citing
facilities, together with a
response time described by
its systems manager, Colin
Rogerson, as "super quick” .
Telecom Gold officials
have been staggered by what
they describe as “the
phenomenon of a specialist
service growing so big n
such a short time”.
Rogerson believes he

knows exactly why
MicroLink has taken off so
dramatically.

“It's more friendly than
other electronic mail ser-
vices. it's informative, and it’s
fun to use”, he says.

seconds rather than days.

MicroLink has paid off for
them in another way —
high-speed two-way
exchange of up-to-the-minute
business information that
can be sold as a service to
commercial concerns.

And this has led to a
further profitable spin-off.

For some time Gearing
and Ishikawa had been

YOUR chance to join MicroLink — turn to Page 71
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commercial ties

systems
go...

THE ever-ready Help Line
came to the assistance of a
distinguished early
MicroLink subscriber, Con-
servative MP for Acton Sir
George Young.

He mailboxed to say: “The
screen does not scroll when it
15 1n the Telecom Gold mode.
The new lines simply super-
impose on the old, making it
very difficult to read mess-
ages,

"I have a BBC Micro with
a Telemod 2 modem and a
Micronet 800 ROM. To
access Telecom Gold I have
o generate a new Return
signal. What am | doing
wrong?”

What Sir George was
doing wrong was trying to
dccess the service using
Micronet 800 software.

_Help Line was able to give
him two options — either geta
Commstar ROM, which has
both Prestel and terminal
emulation, or keep the
Micronet 800 ROM and yse
it with a terminal emulation
program such as Termi.

Shortly afterwards §ir
:‘Gmrgc was able to report
“all systems go™ at his end of
the system.

aware that there was a
demand in Japan for luxury
European goods, and in
Britain for Japanese-made
maodels.

MicroLink is now provid-
ing the fast, low-cost medium
for import/export orders
resulting in an increasing
flow of Wedgwood pottery
from Bristol and radio-con-
trolled models from Tokio.
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dp Line You no doubt know our name for
Ice of a disk drives. We've spent years
" Con. {1 Onresearch, development and
ton Sir marketing a range of drives
i “The second to none. A logical
when it extension for us was to
s”‘uggf_- introduce diskettes. Only when
king it we found a 54" double density
mess- diskette up to our stringent
> with quality control requirements,
and a and at a price that made sense
iy to the end user, were we ready
eturn to put our name to it.
oing
s This is the result, a diskette
g to of top quality, complete with a
sing plastic protective case for the
give ten-pack (we also sell them
E individually!) together with
nal index stickers.
he
e Cumana diskettes are available
] now, as single or double sided
o 40 or 80 track, from your local
of computer dealer. Don't trust it to
chance, go for the best name in
memory . . .
(@,
" The best name in memory
Cumanaltd., Pines Trading Estate, Broad Street.
Guildford, Surrey, England, GU3 3BH.
Tel: Guildford (0483) 503121. Telex: 859380.




BEYOND the B+!

%ﬁ‘} ARIE‘ S-B32 | M‘i

the AN

The new ARIES-B32 gives your BBC Model B the enhanced RAM © suet

proved

capacity of the Model B+ and more! For full details of this exciting = 23
new expansion visit us as the BBC Micro User Show at UMIST, | i

27-29 September, where we will also be showing the latest 33;:‘;#::

developments for MUSIC 500, plus a super show price. If you can’t | inspir

pictur

make it to the show, call us for a special information pack. Thers

‘Pictu
seque

Aries Computers .

it witl

Cambridge Science Park, Milton Road, Cambridge CB4 4BH. Telephone 0223 862614 @ c°mp

ORDER NOW

Also
make:
DESIC
progr:
_ THE MOST SOPHISTICATED DISC FILING SYSTEM 16K ROM EVER WRITTEN FOR THE
' BBC MICROCOMPUTER OPERATING ALONGSIDE YOUR EXISTING ACORN TYPE DFS
' ROM AND OPENING UP A NEW EXCITING PHASE AS A SUPERIOR OPERATING
SYSTEM

5 Casse

BU Sl

+ Fully compatible with any existing DFS and Torch CPN/MCP format.

+ Allows 255 file names on a CP/N and CP/M type screen format.
CAN'T EXTEND banished for ever, COMPACT redundant as the vacant areas
on the disc are gathered together for economic file use automatically.

*Designed to facilitate ease of use — vital in the area of business programs on
the BBC. Will allow the mix of BBC and Torch CPN programs on the same

disc.
W £39.50 inc. VAT, full fitting instructions and User Guide. ‘
C.U.C. Members only allowed 10% discount.

ONLY AVAILABLE FROM
COMPUTER USERSCLUB

69a Hadlow Road, Welling, Kent. Tel. No.: 01-311 2555
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ULTIMATE GRAPHICS FOR
THE BBC MICRO MODEL B

AMX PAINT POT  oiscony £14-95 1

Finalist for Peripheral of the Year...that's how successful
the AMX MOUSE is. Supplied as a package with the
superb ICON DESIGNER and AMX ART programs, it has
proved enormously popular. Not to mention the recently
launched AMX UTILITIES and AMX DESK. And now
Advanced Memory Systems brings you an exciting new
addition to the AMX software range — AMX PAINT POT!

PAINT POT lets you fillin with colour any pictures you've
made with AMX ART. Now you can bring your drawings
tolife withrich, vibrant colours. And withapaletteof 256
different shades, you certainly won’t be short of
inspiration! The software even includes eight exciting
pictures to start you off.

There’ more, too. You can store up to twenty colouredillustrations in
‘Picture Show' mode, which will then display your works of art in
sequence, automatically or manually at the touch of a MOUSE

AMX MOUSE PACKAGE £89-95 i

Got your MOUSE yet? This amazing opto-mechanical device brin gs
facilities once only available on the most expensive computers. Use
it with any Model B fitted with the Operating System 1.2. It's
compatible with the 6502 second processor, and disc or tape filing
systems. Great for Wordwise + and View.

Alsoincluded are two superb graphics programs: AMX ART, which
makes full use of windows, icons, menus & pointers; and ICON
DESIGNER, for creating and storing icons for use in your own
programs. The complete AMX MOUSE package includes Disc,
Cassette, Two manuals, EPROM and of course the MOUSE.

_onNo. T3 n” Load Save i

AMX ART
GRAPHICS PROGRAM

1 ] 1l 3

ICON DESIGN
PROGRAM

button.
It's brand new...it's educational...andit’s great fun! Don’t miss this
quality product from AMS; avoid the rush by ordering NOW.

AMX DESK oiscomy £24-95 05

pEa e e

File View I|
b T = 3 =
m'-"fﬂ
[ e n oo 1 |
4. 8 i oz | DIARY
n [ 2@ [ oeves | ALARM
" n | o6 ";" 124 (5 MEMO PAD
swons oo | DOCO ey os o CALCULATOR
[ 1 n ? [ ADDRESS BOOK
e : <X | TELEPHONE BOOK
&

Get organised at home or in the office with AMX DESK. Main screen
shows a desktop with header offering SYSTEM, FILE, EDIT and
additional menus. Point your MOUSE to select these invaluable aids:
MEMO-PAD forupto 3 pages of text, TELEPHONE/ADDRESS BOOK
with 200 or 400 scrolling entries, DIARY with 3 months’ calendar,
or ALARM to remind you of appointments. And bring a full-function
CALCULATOR on-screen at any time. Any window can be dumped
to your printer at the touch of a button. You'll wonder how you ever
managed without DESK!

AMX UTILITIES wmscomy £14-95 Ui

Fia

ICON USER
ROTATE/REFLECT
PATTERN DESIGNER

AMXUTILITIES is another excellent program with a host of graphics
features. There's a zoom facility for accurate amendments to your
drawings: one dot becomes a character. You can also move, copy,
rotate and reflect: enhance circles; draw ellipses and arcs; and print
icons. Borders can be added, and pictures stripped and centred for
saving and printing.

All these exciting products are available from good computer
dealers. Or POST-FREE from Advanced Memory Systems Ltd, Green
Lane, Appleton, Warrington WA4 5NG. Please send cheque or PO.

Forinstant ACCESS or VISA orders, Ring (0925) 62907/602690,
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AKHTER
DISK DRIVES

100% Acorn Compatible

All these drives are supplied ready cased
and equipped with all necessary cables,
formatting disc and User Guide.

NEW PRICE BREAKTHROUGH ON 3" DISK DRIVES
nqlu F 34!"" Single Disk Drive BOOK on BEC Model B+
u (400K on Standard BEC Modal B) £99 + VAT £118

BBBZF 33" Oual Disc Orive 1.6 Megabyte on BEC+
(BD0K Standsrd BBC B) £173 + VAT £189

NEW LOW COST DRIVE, 53" FULLY BBC COMPATIBLE
N4 nuB E'E"f Single n.s_u- Drive + PSU 400K :iE:EIEIi'-'. Doubde Density)
F 40/80 Track Switchable (Equivalent Cumana CS400 £1 79.95) £105 + VAT £120
DA00A 5 single Disk Drive 400K, 40/80 Switchable £86 + VAT £99
BHUZE EI'S"" Dual Disk Drive + PSU 400K (800K Double Density| .
40/80 Track Switchable |Equivalent Cumana CDBO0S £320.95) £192 + VAT £220
above drives carry & 12 mosth gquaramtes

! DRIVES WITH POWER SUPPLY UNIT AND MONITOR STAND
uauzu Dual Drive BOOK (2 x 400K) 40/80 Switchabls
Double Sided + Power Supply Unit + Manitor Stand £286 + VAT £329

Dual Drive 400K {2 = 200K)
D402D
l

40 Track Double Sided + Power Supply Unit + Manitor Stand £260 + VAT £299
DRIVES WITH POWER SUPPLY UNIT AND METAL CASE

nanz E Dual Drive BOOK (2 x 400K) 40/80 Switchable
} Double Sided + Power Supply Unit + Metal Case £274 + VAT £315

MBZE Dual Dvive 400K (2 = 200K)

40 Track Doubla Sided + Power Supply Unit + Metal Case £248 + VAT £285
DRIVES, VERTICALLY CASED WITH CABLES AND FORMATTING DISC

u l] c Dual Drive BOOK (2 » 400K)
H 2 40/80 Switchable Double Sided
f 04u2 [: Dual Orive 400K (2 x 200K)
40 Track Double Sided
IGLE DRIVIES, FULLY CASED WITH CABLES AND FORMATTING DISC
n4 Single Drive 400K
nnn 40/80 Track Switchable Double Sided
‘ nzuﬂA Single Orive 200K
40 Track Dovhle Sided
IGLE DRIVES WITH POWER SUPPLY UNIT AND METAL CASE

04["] B Single Drive 400K

4080 Track Switchable Double Sided + Power Supply Unit £147 + VAT £169

nzunﬂ Single Drive 200K

£208 + VAT £238

£190 + VAT £209

£109 + VAT £125

£95 + VAT £109

40 Track Double Sided + Power Supply Unit £129 + £149
units used are highly efficient and relkable switch amd mede power suppliss

3M DISKETTES

744 S5 DD 40T (Box of 10)  £15.60 + VAT £17.95
745 DS DD 40T (Box of 10)  £22.57 + VAT £25.95
747 DS DD 80T (Box of 10)  £26.04 + VAT £29.95

All AKHTER drives are covered by the
AKHTER GOLD STANDARD .... a two

year guarantee on the product at no extracost.

For further details on these drives, or for

information on your local stockist ring
(0279) 443521 NOW.

DEALER ENQUIRIES WELCOME

SPECIAL EDUCATION DISCOUNTS
AVAILABLE

N.B. All prices are subject to change without notice and are rounded up fo the nearest pound

ARHTER COMPUTER GROUP

28/29 BURNT MILL HARLOW
ESSEX CM20 2HU UK.

= 0279-443521 (10 lines)
Telex 818894 AKHTER G.

C|R| S|

A BUSINESS
PROPOSITION

* Have you written any

original applications or
utility software for the
BBC micro?

* Have you any ideas for
interesting software?

* We have the marketing
power and experience, —
together we could make a
great team.

* Send your program in
confidence for evaluation.

CIR|S

COMPUTER
RECRUITMENT
SERVICES
P.0.Box 1,
Leighton Buzzard,
Beds. LU7 OXA
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BETA-BASE yls
£25

Lnfan

WHAT IS A DATABASE?

It is a FILE containing RECORDS, each record
consists of a number of FIELDS containing the
information—an analogy can be drawnwithacard
index in which a box of cards is the file, each card
is a record and each line on the card is a field.

SPECIFICATION

1) Random Access— disc based, single or
dual drives.

2)File Sizes — max 65,000 records,

3)Record Size  —uptoa 2048 characters
and 200 fields.

4) Field Size —up to 254 characters.

5) Holds — approx 1200 ADDRESS
records per 100k.

&) Search —5searchfields using
powerful options.

7) Sort — 500 records on 3 fields
in 60 seconds.

SYSTEM FEATURES

# CALCULATE—using any valid expression
and store resulls.

+ POWERFUL PRINTOUT OPTION—
eliminates need for separate mailing program,
parallel/Serial Printout allows setting of printer
control codes, line spacing, tabulation,
Headings etc., plus label printing with
horizontal and vertical tab control.

* REDEFINE—Titles, field widths, number of
fields, number of records efc.

+ TRANSFER—Records from one file to
another.

* SEARCH LISTS—Allow creation of sub
Databases within main Database.

* GLOBAL ENTRY—provides easy entry of
repetitive data and a powerful global edit/
update facility that will save hours of typing.

#* SPOOLER—enables you fo create spocled
files that are compatible with Wordwisa, View
and other word processors. The spooler
program will allow you to format your spooled
file in the same way as the powerful printout
option. You can therefore have headings,
columns, titles, numbers etc.

* INPUT—is a routine included on the disc
which will allow you to write your own utilities
foraccessing your data. Manyofthe  programs
on the coming utilities disc were written using
this procedure.

# TUBE—compatible with the 6502 second
processor.

* Comprehensive manual and tutorial.

Beta-Base Utliitles disc containing man

advanced features such as full disc sort, AND/O

search on 10fields, wildcards, mail merge + many
: othar features.

Available Now £12

“Beta-Baseis a joytousa”
BEEBUG March B5

"“Excellent value for money"
A & B Computing OCT 84

“rated best value for monay™’
ACORN USER Dac 84

Cléires

MICRO SUPPLIES

REPLICA Il £12.00 [&f

In addition to working with the standard singie
density DFS’s REPLICA Il is now compatible with
the following double density DFS: OPUS 345,
UDM v. 2,00 and CUMANA QFS.

Theoriginal REPLICA set a very high standard so
the specification that we set our chief programmer

resented him with a real challeange. In fact

EPLICA Il is now 2 separate programs, one for
DFSusingthe 8271 controller and the other forthe
various DDFS that fully implement OSWORD &7F.
REPLICA Il will transfer many of your cassette
based programs to disc, even more than REPLICA
did. Nowwhen you buy disc drives you do not have
to throw away your expensive cassette based
programs.

REPLICA |l transters 'LOCKED' programs,
programs loading as files, programs that load
below &EOO, those with upto 9 sections and those
up to &6E in length e.g. adventure programs. No
mora waiting for 6 minutes whilst your adventure
programs load.

REPLICA Il is very easy to use and the user just
enters a name, how many sections and whether
CHAIN, *RUN or "LOAD is used to load the first
section. Press play and let the program do the rest,
even a menu. Just think how much it will cost you
to buy adisc version of your favourite program—it
is probably more than REPLICA I, which will hold
upto 16 programs, limited only by the disc capacity
and catalogue. .

STATE DFS & 40 or 80 tracks

/ng/PHOFILE ' £12.00

A PROCEDURE LIBRARY
MANAGEMENT SYSTEM

Now you can start the procedure library that you
always promised yourself. PROFILE allows you 1o
store, list, merge and grab procedures without an
of the headaches. Automatic alteration of LIN
NUMBERS and resident variables such as TOF,
LOMEM etc release you from the tedious chore of
getting and resetting, checking and rechecking.
PROFILE leaves you free to create your programs
without disturbing your chain of thoughts.

+ 100 Procedures can be stored on each disc
(disc space allowing)

+ MO LIMIT to the number of procedure discs
used

* MERGE Procedures into your programs aasily

+ LIST Procedures from disc to check suitability
atc

* RENAME Procedures on disc

+GRAB new Procedures from existing
programs

+ NESTED Procedures can aiso be grabbed
automatically

A Procedure can be a FUNCTION, a BASIC
program or part of it ora PROCEDURE.

With PROFILE you will quickly amass a wealth of
procedures which willenable you towrite programs
quickly and easily. Simply write the controlling
program containing the procedure calls and
PROFILE will merge the procedures for you.

PROFILE in effect provides you with a MACRO
BASIC in which you only have to define the
procedure once and it can be re-used
automatically thereafter.

Make life easier for yourself and order PROFILE
today.

BETA-ACCOUNTS
ew INVOICE & DELIVERY
+ NOTE MODULE £25.00

Thisis the first module in an integrated accounting
suite of programs written to be used and not simply
to please an accountant. This module contains an
INVOIHCE and DELIVERY NOTE program with B0
column input and screen aditing, you sea what will
be printed before committing yoursalf. Account
customer details are inserted automatically and
delivery notes generated automatically when
required. Customer details without account
numbers can be automatically placed in a Beta-
Basa compatible file for use as a mailing list.

A sales ledger sheetis printed automatically when
there is enough data to fill a page, alternatively the
user can print the ledger sheet i)ebraa full pageto
suit his neads. VAT details are generated at thaend
of the VAT period and the year to date figures can be
viewed at any time. Provision is made for multiple
VAT rates including standard, zero, export and
exempt.

A transaction file is generated for account
customers for use with the STATEMENTS and
ACCOUNTS RECEIVABLE module.

Future modules will be STATEMENT and

ACCOUNTS RECEIVABLE, STOCK CONTROL,

ACCOUNTS PAYABLE and NOMINAL LEDGER.

All relative files are compatible with CLARES Beta-

Base whichcan be used to manipulate thefiles as

required. A Beta-Base Utilities Disc will soon be

available and will provide Mail-Merge facilities and

links into ULTR LC plus many other features.

* INTEGRATED ACCOUNTS and DATABASE

* MULTIPLE VAT rates

+ SCREEN EDITING with insart & overwrite

* AUTOMATIC DELIVERY NOTES

* INVOICE COMMENTS

+ ACCOUNT HOLDERS details inserted
au mmaticallg_r

#+ MAILING LIST generated automatically

+ LEDGER SHEET printed automatically

+ VAT sales returns prepared

« TRANSACTION FILE generated

+ Beta-Base compatible ]

This program was written for our own use and is

used to prepare hundreds of invoices per week. it

has no unnecessary questions or keys to press and

extensive but easy edit options, we have mada life

as easy as possible for ourselves so why not take

advantage of our efforts.

Requiresdouble sided single or twin single sided
drives for minimum configuration -no stock
control or customer database. Double sided twin
drives will enable a full integrated system to be
used.

FUN HOUSE £10.00

FUN HOUSE is a highly original suite of
educational programs suitable for ages 310 13. The
program is designed to aru:uum% children to spell
words which relate 1o objects found around the
home. Animation and music are used to good effect
and some highly original ideas are incorporated.
Each room exercise is terminated with a warning
item e.g. the lounge finishes with 'FIRE" which
goes on to engulf the whole lounge. Tests with a
newly hired 4 year old resulted inus having to prise
him away from the keyboard after 2 hours. In that
time he had gone from never having used a
keyboard to finding the location of all the keys very
quickly and entering the correct answer. He had
thus started on the path to learning spelling and
familiarised himself with the keyboard including
the use of DELETE to correct his mistakes. Can ;ou
afford not to give your children the same start:

98 Middlewich Rd.,

Northwich, Cheshire CW3 TDA.
Tel: 0606 48511

Open 9—5pm Monday—Friday
LUNCH 12.30—1.30

Send for detailed newsletter.

All prices inclusive of VAT & Carriage—
MO EXTRAS! Please state 40 or B0 track disc
and state which D.F.5. you use



THE NUMBER ONE

TOOLKIT ROM
FROM CLARES

BROM . .+ £34.50 [¢° £27.50

BROM is the first toolkit ROM to provide a FULL SCREEN EDITOR,
which meansthat you can scrol! your program up and down just like
WORDWISE does with text, do not confuse this powerful editor with
the ling editor used in other toolkit ROMs. The EDITOR allows
insertion and deletion of lines and insert and overwrite within aline.
This is the editor that the BBC micro should have had

Closely related to the EDITOR is the EXTENDED ERROR
HANDLING which will trap errors ina program and enter the EDITOR
atthe line generating the error, not only that but it will also position the
cursor as near to the statement causing the error as possible, no more
wading through multi statement lines trying to identify the error.
Commands unique to BROM are:

ROMON & ROMOFF which enable you to turn onaff sideways ROMs
so that they stay off even after CTRL/BREAK, vary useful for avoiding
clashes especially for users with second assors. This alsoworks
with the DFS and reverts to PAGE &EOOQ automatically.

CASE which forces input into upper or lower case irrespective of
capsishift lock.

FLIST which lists a program one statement to a line but more
importantiy it will even list ‘BAD PROGRAMS!

ONEKEY is asi glsekeyentw option but you can also define your own
strings to any ASCI key, just like an extra 48 function keys.

Another r::];n:u_::: of commands provide FIND and selective or global
SEARCH and REPLACE facilities. These commands work with
strings and keywords or a mixture of bothe.g. “*FINDPROChelp T,

will I:sﬂna full ine containing PROChelp, the 'T' simply tokenizes any

keywords.
Yet another group of commands allow lines to be moved or copiedto
anew location.
The othér commands provide function key editor, 'BAD PROGHAM'
cure, variable lister, integer variable flush, program compacter etc.
Thisis a genuinely useful ROM that no user should be without, Be
v-:tmed once used you will not be able to live without it! e e Y il . :
" his isthe best On-Screen BASIC Editor | have ever used; itisfar ;
su;:armtﬂ BEEBUG softs Toolkit" - : RIS ; -
Viewtax Tubelink o
The Bromdisc is suitable for use with SOLIDISK S

: e " G R

40 TRACK
BETHJ&CK UNLESS STATED ALL DISCS COMPATIBLE
3" DISC—ADDE£3 WITH ACORN, WATFORD 1.3, AMCOM, UDM
EPROM , W 20, OPUS 2.45 AND CUMANA QFS. PLEASE
: RING FOR COMPATIBILITY WITH OTHER
DFS.



Watford Electronics

Dept. BBC, Jessa House, 250, Lower High Street, WATFORD, ENGLAND

BBC Micro ‘B’
Only: £289

Price includes FREE
5 games software packages

BBC MICRO 32K + 32K
(extra 32K RAM Card already fitted)
Only: £348
BBC B PLUS £399
BBC B with Watford DFS £339
BBC B with Acorn DFS £335
BBC B with Watford DDFS £355
BBC B with ECONET £3356
BEBCB + DFS + ECONET £395
BBCB + DFS + 32K RAM Card £397
BBCE + 13 ROM Board fitted £322

BBC B + 32K RAM +

T3ROM Board £379
BEC B + DFS + 32K RAM +

13 ROM Board all fitted £429

Completes BBC B ECONET Networking Systam
now available.
{P.5. ROM based software purchased with any of
the above Micros will be fitted free of chargel.

6502 Acorn 2nd Processor £175
Z80 Acorn 2nd Processor £339
TORCH 280 Card + Perfect Software £275
TORCH Z80 Card+Soft. + Disc Pack £550
TORCH GRADUATE ZB0O System £900
Acorn Bitstick £325
Acorn |IEEE Interface Complete £280
Acorn Teletext + Interface £1956

(Securicor carriage on Micros £7)

Dust Cover for BBC Micro
£3.50

e

N
SEIKOSHA SP-800

This new attractively finished dot matrix printer
features Near Letter Quality mode and is
unsurpassad at the price. Provides high guality
printout for word-processing, whilst retaining a
fast mode (80 CPS) for dratt coplas. Other
features include a variety of character sets,
underlining, bold print and double strike.
bi-diractional logic seek, automatic paper loading.
variable paper width ate. Friction Feed; Tractor
feed optional extra. SPB00 makes available the
facilities of much more sophisticated printers at a
very reasonable price.

Introductory price: £189 (carr £6)

EPSON LX-80 PRINTER

EPSON's new Low cost High performance

printer, Print speed 100 cps, NLQ mode 22 cps.
9 needle print head. Full FX-BO capability is
supported with downloadable fonts. Friction feed
is supplied as standard, with tractor feed and an
attractive auto sheet feeder. NLO Mode and
current typeface selectable from front panel. This
attractive 'HiTach’ design printer also features
some powerful word processing functions built
in, e.g. can auto justify a line of text sent to it.

Introductory price: £228 (carr £6)

Tel: Watford (0923) 37774/40588 Telex: 8956095 WATFRD
ORDERS BY ACCESS OR VISA Tel: (0923) 50234

SPECIAL OFFER

LT A I

2764 250ns £2.50
27128 250ns £4.00

EPROMSs for 5

RAMS [Law pDowe for ATPL WATFORD, et
Sideways F 1 B

6264LP (8K) £5.80

4 COLOUR
PLOTTER PRINTER

SAKATA SCP-BOO printer/plotter facilitates
plotting & printing in & colours on paper upto Ad
size, using easily replaced pens. In text mode it
prints upto 12 CPS. Max 160 Char. per line. In
graphics mode it offers full platting facilitias incl.
drawing, moving, scaling of text, rotation &
drawing of axes. (Write for a sample printout).

Only £175
Set of 4 SPARE PENS only £3.95

PRINTER SHARERS

Connects
3 BBC Micros to 1 Printer
6 BBC Micros to 1 Printer

£65
£129

BROTHER HR-15

Brother HR 15 is a high-quality daisy-whaeal ideal
for a budget printer for serious use. Notable
featuras of this printer include a 3k buffer, 18cps
{max), bi-directional proportional spacing.
Centronics interface standard, (RS232 optionall,
optional Sheet Feader and Keyboard.

ONLY £325 (carr. £7)

Single Sheet Feeder £185
Electronic KEYBOARD £135
TRACTOR FEED Attachment £84

RIBBON CARTRIDGES:
Fabric £3.75; Carbon £3.75;
Multistrike £6

DAISYWHEELS (various typefaces)  £18

With immadiate affact, we are offering at
no axtra cost ON-SITE 12 months
Maintenance on all HR15 Printers purchasad
from us

W.E. GIVES YOU A GREAT DEAL

Listing Paper (Perforated)

1,000 Shaats 94" Fanfold Paper £7
2,000 Shests 93" Fanfold Paper £13
1,000 Sheats 15" Fanfold Papar £9
Teleprintar Rall (Econo paper) £4

Carriage on 1,000 Sheets £1.50

PRINTER LABELS

(On continuous fanfold backing
sheet)

1,000 90x3Bmm £5.00
1.000 20x49mm £7.75
1.000 102 x 36mm £8.25

Carriage on 1,000 Labels £1.00

e -

All prices exclude VAT

KAGA KP810
NLQ PRINTER

Thiz excellent printer is fully Epson FX-80
compatibla and ‘offers superb NLQ printing. Owver
the last year, we have sold more of these
printers than any other make. Write in for further
details of this printer.

Special Offer: ONLY £239 (£7 carr.)

Kaga AS232 Interface
Kaga R5232 Interface + 2K Buffer £69
Kaga RS232 Interface + 16K Buffer £956

£49

RX 8

pson in

connecti

KAGA KP910 Printer

Similar to the KP810 but with 17" carriage for

wide print. Gives 156 columns of normal print or
256 columns in condensed mode. |deal for
printing out spreadsheats,

ONLY £339 (£7 carr.)

PRINTER LEAD

Centronics lead to connect BBC micro to
EPSON, KAGA, SEIKOSHA, NEC, STAR, JUKI,
BROTHER, SHINWA etc. printers.

Standard length (4 feet long) £6
Extra long (6 feet long) £9
VWe can supply leads to any required length.
R5232 Cables available in any length and any
combination. Please telephone for your
requirement.

PRINTER RIBBONS &
VARIOUS DUST COVERS

Type

H;I? Q0/MX 100/FX100 £10.00 £5.25
FX80/MXB0 £4.50 £4.95
RXBO £4.50 £4.50
GP8O0 £4.50 -
GP100 £4.95 £3.95
GP250 £5.95 £3.95
KAGA KPB1D £5.95 £4.75
CAMNOMN PW 1080 £6.95 £4.75
MICROVITEC MONITORS £5.50

Qur attractive Dust Covers are manufactured
from translucent PVC. The seams are stitched
and edges are taped to prevent splitting due to
continuous usa.

it

PRINTERS

#® EPSON RXBO Printer £209
@ EPSON RXBO F/T Printer £219
@ EPSOMNRX100 £342
® EPSOMN FXBO Printer £315
& EPSON FX 100 Printer £429
@& EPSON JX-B80 Full Colour Dot Matrix

Printer. Prints in 7 Colours.

Upto 160 cps £525
® EPSON Paper Roll Holder £17
@ FXB0tractor attachment £37
& Centronics Printer Cable to intarface all

the above Printers to BBC £6
(Securicor carriage charge on printers £7)

EPSON HI-80 PLOTTER

The latest addition to the popular range of
EPSOM Printers/Plotters. Prints in upto 10
colours. Has many more features. Please write in

for spec sheet.
£345 (£7 carr.)

Ribbons Dust Covers
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RX& FXPRINTERINTERFACES

pson interfaces fit inside the printer to allow
onnection using technigues other than Centronics.

R5232 £25 R
EEE 488 fo2 232 + 2K Buffer £68

We stock a range of monitors to suit all needs.
Choice of a monitor is a matter of personal taste
s0 wa recommend that whenever possible, you
ask for a demonstration at our shop.

MICROVITEC

® 1431 — Medium resolution as used on the

BBC television computer programme ...... £185
& 1451 - Hiqh resolution, suitable for word

processinginmode 0 .........cconviicvaeee.. £E229
® 1441 - High res, exceeds the capabilities of

BB IEn0 5 s e o et
® 1431APRGH + PALand AUDIO ............ £198
& 1451APRGE + PALand AUDIO ............ £269
® Dust Cover for Microvitecs .............ocee.e. £5.50

All Microvitec Monitors are 14" and are supplied
complete with cablas.

KAGA
& KAGA KX1201G Hi-res Green Monitor ... £90
® KAGA KX1202G Ultra-Hi-Res Green

BREAIOY i e oAb

® KAGA KX1203A Ultra-Hi-Res Amber
! R e, TR B

® KAGA Vision 2, Hi-Res. RGB Colour

MORIROK oo oo imirin e i e sanimanss R
& KAGA Vision 3, Ultra Hi-Res, RGE

T e B e L L ]
NEW

FIDELITY COLOUR MONITOR

#® Medium Resolution, attractively finished, 14"
RGBE and Composite VIDEQ/AUDIO Input.
Has a detachable anti-glare screen. Supplied
complete with cables.

Introductory Offer: £169

ZENITH
12 high resolution monochrome monitor. Ideal
for word processing as its green or amber screen
i very restful to read. The high resolution makas
it good for games too — you can really see the

detail that has been put into the graphics ........ £66
LEADS

BNC Lead for Zenith or Philips ................. £3
AGE lead For KAGR ©...ooviiinssinmerisssssssrainsananes
N.B. Carriage on Monitors £7 (securicor)

BBC MICRO
WORD-PROCESSING
PACKAGE

A complete word-processing package (which can
be heavily modified to your reguirements,
maintaining the large discount). We supply
everything you need to get a BEC micro running
as a wond-processor. Please call in for a
demonstration.

EXAMPLE PACKAGE

BBC Model B, Watford Elactronics’ DFS upgrade,
WORDWISE ROM, Twin 400k Epson drives in
beige. Zenith 12" Hi-resolution menitor (Green or
Amber), Brother HR15 daisywheel printer.
Gemini software: BEEBCALC spreadsheat,
analysis and DATABASE software on disc. 10 x
3M disc, 500 sheets fan-fold paper, 4 way mains
trailing socket, manuals, all leads and BBC
carrying case.

NEW LOW PRICE

Only £999
m ACCESS & VISA
HOT LINE
? (0923 50234)
R 24 Hours

ROM-SPELL

[ ROMSPELL.

ROMSPELL is the new fast Spelling Checkar
ROM from Watford, Packed with excellent
features, ROMSPELL is probably the most
advanced spelling checker available for the BEC
micro,

Features include:

® 30.000 word dictionary

® One pass check

® Two pass check

#® Ambiguous word check

@ Basic access to ROMSPELL
® Immediate entry check

ROMSPELL is fantastic value at £25
(Please specify 40 or 80 tracks when ordering)

THE EPSON RX/FX/KAGA
PRINTER COMMANDS
REVEALED

So you bought yourself a new printer, because

the salesman in the shop showed you how clever
it is and impressad you with all sorts of printouts
to show its capabilities — he may even have
offered you a special price.

However, now that you have got it home and
connected it to your BBC microcomputer, you
are wondering how to make it parform thesa
magical tasks. The manual seems to give no
cluas, and when you type in the exampla
programs, the computer throws the LPRINT
statements back in your faca.

MNow what do you do, when this £400 piece
of high technology refuses even to move its
head, and you have stayed up until 2 in the
maorning with coplous supplies of coffes,
desperately trying to print something out. Once
again, Watford Electronics comes to your help
with our new book entitled THE EPSON
FX/KAGA PRINTER COMMANDS REVEALED'.

This book describes in plain, easy to
understand English how to use your printer
{Kaga KPB10, Canon PW10B0A, or any other
Epson FX-80 compatible printar] with the BBC
micro, both from Basic and yvour Wordwisa
wordprocessor,

It describes in detail how to obtain the
maximum in graphics capability from your printer
and includes full indexes allowing you to cross
index the numerous commands. Every command
is explained in detail, with an accompanying BBC
Basic program and an axampla of its use from
Wordwisa.

This book is superb value at only
£5.95 (Book — No VAT)

DATABASE
MANAGEMENT SYSTEMS

DISCDATA

Discdata is an entirely disc basad database
handling system. It is axtremealy sasy to use
through its comprehensive menu system. The
simplicity is such that we do not feel the nesd to
provide axplanation on use in the written
guldalnca supplied with the program. The
irst-time database user will rapidly become
familiar with this package designed throughout
to be simple and obvious.

On disc at Only £17

(Please specify 40 or B0 track when ordering)
(Please write in for technical specifications)

This Light Pen for the BEC micro iapackngad in

a neat pen shape with built in switch. Supplied
complete with our sophisticated Pen-Pal
software on cassette (see elsewhere in this ad).

Only £23
{For software on disc pleasa add £2)

FILE-PLUS

The File-Plus package is aven more powerful and
flaxible than Disc-Data. It is also largely menu
driven but has its own command language for
fila searching. The 16K ROM contains all the
normally required routines, with lesser used
opticns supplied on the utilities disc. All input
and output formatting is controlled through
screan forms. A full screen editing system is
useq to define a form which allows tremendous
flaxibility in the format in which your data is
displayed. It is very easy to change from form to
form so thaet you can type in your data with one
form, and examine it with others. You will
typically design saveral forms before starting to
access the database so that you can quickly and
easily see the fields of each record that you want
to appaar in the layout you decide on. The form
gystem is also usad for output to your printar.
File Plus has a unigue file linking system that
allows the antire on-line storage of your systam
to be used for one database. This can give
around 1.5 Megabyte databases using dual
drives and double density.
The built in FQL (Flle-Plus Query Language) can
be used for searching the database. Presented in
the form of & powerful command language with
looping facilities etc. this allows the most flaxible
accass to your data possible. Full arithmatic
operations are provided to allow the system to
be used for statistical snalysis.

Cont.

Operations supported ara —, +,*,/, +-899993
9999.9999 and compare facilities =, > <>5>=,
B

Many keywords are supported by the language:
assign, compare, display, and, goto, iff, ift, print,
read, search, spool and updata.

Supplied with a very detailed 70 page manual to
axplain all the facilities with many examples.

Only £43

(Pleasa specify 40 or BO tracks for
the utilities disc)

DATAGEM
Gemini's 24K ROM based
DATABASE Management System
£85

Special Offer:
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COMING SOON

The DELTA CARD

Fourth Generation BBC Hardware Representing new standards in economical
computing power, the Delta Card is the latest in fast 6502 ‘processor’ boards
for tha BBC micro. Speed increases of upto 100% are fully supported by an
additional 48k of fast RAM (16k sideways and 32k for screen overlay). The
Delta Card transforms your BBC into 8 far more powerful system with FULL
compatibility with ALL standard programs.

Le Modem

The MODEM from Watford

At last & professional MODEM for the BBC Micro, Uniike other ‘Modem
packages’ this is & complete package there are no extra software cosis to gel
‘up and running’. Of course Le MODEM is muiti-standard, i.e. 300/300,
1200/75 UK and BELL (US4 are all supported.

NEW
LAUNCH

The features that make Le MODEM such good vafue are:

® A complete communications terminal that transforms your BBC Micro into
& very powerful World/wide data transfer system.

® Auto Dials, Auto Answers, Auto Baud selects and is completely controlled
by your Micro. There are no external controls!

® Allows you to access PRESTEL, B.T. GOLD, THE SOQURCE, MICROLINK,
MICRONET. MICROWEB, THE TIMES NETWORK, MICRO LIVE (BBC TV
database). CITY B8 and more.

® Designed to be SIMPLE but SOPHISTICATED, To LOGON to & data base
all you heve to know is its TELEPHONE NUMBER, Le MODEM does the rest.
® Supplied with a comprehensive telecomms package in a 16K sideways
ROM which includes a FULL PRESTEL terminal allowing TELESOFTWARE to
be downloaded.

® A comprehensive 80 cofumn terminal. This includes XMODEM error
checked trensfer protocol, to allow error free data transfer anywhere in the
worldf

® FULLY controlled by simple “COMMANDS allowing you to control it from
vour own BASIC programs. To get you starfed we supply 8 FREE disc of
bundled software!

@ Connects to the TMHz bus, A *AUDIO ON/OFF command allows you to
actually hear the telephone line through your BEC micro foudspeaker.

® Completely self contained with internal mains power supply. (Even & free
mains plug is fitted!] A *TEST fecility gives ON SCREEN indication thet Le
MODEM is working correctiy.

@ Packaged in such as way that you need nothing else except a8 BBC Micro
to communicate with computers all pver the world,

@ BT Approval applied for.
Launch Price: Only £89 (carr £3)

NEW

LAuHEH The Watford ROM/RAM CARD

A must for all serious users

We, at Watford Elactronics, have been producing high guality hardware and
software products for the BBC for three years now. Having carefully observed
the needs of our customers we set our top hardware angineer the task of
producing the ultimate ROM board to meet all your ROM/RAM requiremants.

After weeks of top secret development we are now able to bring you more
details of this, the ultimate in ROM/RAM boards.

® Mo overheating problems. @ Mo User Port corruption. @ Full

buffering. ® NO SOLDERING. @ No flying leads. @ Firmly

mounted. #® Easy fitting. ® Up to B banks of 16k of Dynamic RAM. @ One
bank of 16k CMOS Static RAM allowed. @ All RAM has Write

protect. @ All RAM has Read protect. @ CMOS RAM can have battery
backup. @ Special RAM write register. ® Can run any BEC ROM. @ FREE
utilities disc. ® Compatible with DDFS boards. ® Compatible with our 32k
RAM Card. ® Compatible with our Sideways ZIF. @ Large printer buffer (up
to 128k} @ High speed disc backup via RAM.

Obviously, so much RAM requires some powerful facilities to use. To show
you just how powerful the features our board offers are, and to convince you
that the competition if any, is just simply not worth buying, we shall provide
some more details on the advanced features offered.

Each socket has write protection to allow all ROM based software 1o be run.
Also, to help during software development, each socket is equipped with a
special read protect facility (this allows recovery from ROM crashas).

Up te B ROMs and 8 banks (each of 16k} of RAM may be used. or one of the
ROMs may be configured to give 18k of battery backed CMOS Static RAM.

The RAM socket selection which is independent of the normal ROM socket)

ie performed by a special register at &FF30. In normal systems, & “wirite” to
this location would have no effect. We believe that there is available an
inferior board in which, for some totally unexplained reason, the User Port (as
uged by the AMX Mouse, Eprom Programmers, etc.) is used for the selection.
Obviously this was not a very sensible move on the part af this manufacturer.

The ROM/RAM card from Watford represents second generation ROM board
tachnology and is @ must for all serious users of the BBC Micre.

Please write in for technical details and further prices.

INTRODUCTORY PRICES:

® ROM/RAM CARD with 16K Dynamic RAM £38
® ROM/RAM CARD with 32K Dynamic RAM £45
® ROM/RAM CARD with 64K Dynamic RAM £69
® ROM/RAM CARD with a massive 128K RAM £109

OPTIONAL EXTRAS:
® 16K Plug-in STATIC RAM
® BATTERY for Battery BACKUP

£14
£2

The ULTIMATE DFSs for
the BBC MICRO

WATFORD TOPS THE DFS CHART

Watford's Ultimate DF 5 has scored points in ACORN USER's
unbiased DFS’'s Review of July 1 -
In concluding, the reviewer “It must be said that Watford's
DFS certainly offers a comprehanaive ranga of facilities at a very
attractive price’’. [Please write in for comprehensive details.)

To celebrate the occasion, we ara offering Watford's complete Disc
Interface Kit at £65 only.

Just compare the features:

Acorn Watford
Features Single Double
1.20 Dansity Dansity
Max nos. of files
per disc side 31 62 62
Max disc capacity 800k 800k 1440k
Tube compatible Yes Yes Yes
Built-in Editor No Yes Yes
Built-in Formatter Mo Yas Yes
Built-in Verifier MNa Yes Yas
MRUN a file No Yes Yes
MLOAD a file MNo Yes Yes
Extended RENAME Mo Yes Yes
Selective COPY Mo Yes Yes
Default file mame Mo Yas Yes
Disc space
distribution Mo Yes Yes
40/80 Software
Switchable Mo Yes Yas
Wide catalogue Mo Yes Yeas
Close open files Mo Yes Yes
Improved OPENOUT Me Yes Yas
Copy between
densities A M A Yes
OSWORD &7F Yes Yes Yes
Full entry point
compatibility Yes Yes Yes
Retain information
over a break 1.20 1.42 1.52
partial Yes Yes
Games compatibility Yes Yes Maost
Econet file server Yeas Yes Yes
Econet station Yes Yes Yes
Full wildcard
facilities Mo Yes Yes
’ ’
WATFORD's & ACORN’'s

SINGLE DENSITY DFS

Watford's popular and widely acclaimed DFS has now been available for two
vears, and has gained a large following amongst serfous users of the BBC
Micro. Owners of Acorn or any other stapderd DFS can upgrade to our
“Ultimate” DFS merely by replacing their DFS ROM. See below for this
upgrada. F

P
o

“ PRICES
® Complete Disc Interface Kit incl. DFS ROM & fittin

Instructions &
® Acorn’s DFS Kit complete £70
® DFS Manual (Comprehensive) fno VAT/£6.96

{P.5. Our comprehensive DFS Manual covers both Acorn
& Watford DFSs)

& Watford's sophisticated DFS ROM only £16
® We will exchange your existing DFS ROM for
Watford's Ultimate DFS ROM for only £12

@ Watford's DFS is exclusively available from Watford Electronics.
Every ROM carries a special label with our LOGO and serial number.

WATFORD's DOUBLE DENSITY
DFS INTERFACE

The DDES from Watford Electronics represents a new standard in DFSs for

the BBC micro. This is & double density version of our popular single density
DF5. and combines alf the features of this powerful DFS with the advantages
of & system that gives 80% maore storage per disc in double density mode.
P.5. — Piease note that not all DDFSs are capable of providing either the full
80% storage increase, or of sllowing a fife the full size of the disc - Ours
aliows both of these!

The typical plece of games software these days is provided upon a protected
disc. In order fo work on any double density system (including the others on
the market) a protected piece of software needs to make calls through the
OSWORD &7F routines. To ensure compatibility, the Watford DDFS features
probably the most comprehensive and powerful 8271 emulation ever written
for a double density system.

PRICES
® Complete DDFS Kitincl. fitting instructions £79
® DOFS Manual {no VAT) £6.956
® We will exchange your existing Single Density
for our DOFS Unit at £40
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Quality Disc Drives
from Watford Electronics

To help you decide which drive is the most suitable for your neads (and your

. sockst!), we have produced the table below.

The first capacity given in the first column indicates the single density
capacity. The double density storage capacity is second one, (that within the
brackets). All disc Drive type numbers start with the prefix “C”.

The tinting on some of the boxes is used to indicate which Drives are 40
track and which are 80 track, The 40 track ones are manufactured by EPSON,
the world famous Japanese compeny. (non-tinted boxes). The 80 track drives
are famous MITSUBISHI drives (tinted boxes).

With two prices in a box fe.g. £295/£2899), the first price is for the standard
drive and the second for the same unit in switchable type. Users of either of
the two Watford DFSs.will not need switchable drives as their DFS will
provide software switching for them. Users of Acorn’s DFS will find that they
need to pay the extra for switchable drives if they wish to use 40 treck discs
in an 80 track drive.

The drives we supply sre fast (3ms track o track, 15ms settie), quiet and
have 8 low power consumption (average well under 1 amp). Extansive
exparience of the usage of disc drives suggesis that the MITSUBISHI and
EPSON drives currently represent about the best in terms of speed, reliability
and overall “elegance” available for the BEC Micro.

Various other “manufacturers™ of disc drives for the BBC micro (more
sccurately, “packagers” label other manufacturers drives with their own
pamel. We buy the high quality Epson and Mitsubishi drives in large quantities
directly from the manufacturers, package them and sell them at "dealer”
prices direct to the pubiic.

Names you can trust,
at prices you can afford!

Ifyou iook around the popular BBC micro press, you will find that the prices

we guote for the top quality, new siimiine disc drives ars, virtually without
excaption, some of the best around. These prices, coupled with the backup of
one of the country's largest distributors of BBC peripherals provides a superb
deal.

Unless you anticipate using dual drives in a fully expanded BBC system for
lang periods of time with little ventilation, then we suggest that our range of
“CL™ disc drives without the PSU (Power Supply Unfr?waum be guite
adequate: extensive tests within our workshops have confirmed this. All drives
are supplied complete with a SPECIAL UTILITIES Disc, Cables and Flugs. The
Drives with power supplv have a mains moulded plug for safaly purposes.
{Ideal for Schools & Colleges. All single disc drives with power supply, (i.e.
C5100, CS200 & CS4008) are supplied in @ twin case with twin data cable
for later inclusion of a second drive). At Watford we anticipate your needs of
tomorrow not just today!

All dise drives advertised here will operate in double density mode with the
appropriate interface and software.

Drives without P.5.1, Drives with P.5.U.

Capacity

Single Twin Single Tiwin

100K CL5100 C5100
(180K) £85 £107

200K CLS 200 C5 200
[AGOK] FBAG £110

CLS 400
400K

(720K} E110 %115
CLS400S

BOOK
{1.44M)

® TWIN drive CASE, with Power Supply & Cables £35
Securicor carriage on Disc Drives £5

Prafix C = Cased Drive
L = Less PSU
5 = Single
0 = Double

eg. CLS400S = Cased drive, Less power supply unil, Single 400K,
Switchable (40/80 track).

Suffix & = 40/80 Switchable

MYSTERIES OF DISCDRIVES
& DFS REVEALED

Are you tired of faulty cassettes, and lengthy loading times? Do you want to
upgrade your BBC micro to take discs but you get tied up in the plethora of
jargon surrounding the choice and use of these systems.

For instance, what is the difference between single and double density
formats, how can you use a 40 track disc on an BO track disc drive? What is
the difference between a DFS and disc interface kit? Should you acquire 8
single Disc drive or twin? What does 48 TPl and 96 TF| discs mean? These
are just a few of the questions you may have asked yourself and never found
the answer or maybe you have yet to encounter these guestions.

Now the mystery of buying a suitable interface and disc drive for your BBC
micro is revealed in Watford's new book entitled ‘MYSTERIES of DISC
DRIVES & DFS REVEALED'. It describes in fine detail, yat ramaining very
readable to the beginner, how disc drives operate, the type of interfaces
available, which type of discs to use on a disc drive and how data iz stored on
the discs.

£5.95 (Book No VAT)

3M-5}" DISKETTES

Top quality 3M - SCOTCH Diskettes from Watford Electronics (Yaur 3M
Appointed Distributors). All our discs carry & lifetime warranty. These discs are
quiet in gperation and insert positively with their reinforced hub rings. Boxes
of 10 supplied complete with self stick disc labels and write protect tabs.

DON'T SETTLE FOR LESS, BUY THE BEST

® 10 x 5/5.0/D 40 Track Diskettes £13
® 10 x D/S D/D 40 Track Disketres £18
@ 10 x §/5 D/D BO Track Diskettes £22
® 10 x DS D/D BO Treck Diskettes £24

QUALITY 5]" DISKETTES
at KNOCK DOWN PRICES

To complement the range of quality discs and disc drives that WE already sell,

WE are now supplying some special offer packs of 10 high quality discs, sach
with a life-time guarantee. These are supplied packaged in an attractive plastic
library disc box to protect them from damage.

& 10 x M4 5-5 D/O 40 Track Discs £11
® 10 x MB D/S D/D 40 Track Discs €16
® 10 ¥ MT D/5 D/D 80 Track Discs £20

DISCALBUMS

Attractively finished in beige leather-look vinyl, these conveniently store upto
20 Discs. Each Disc can easily be seen through the clear view pockets.

£4.25

LOCKABLE DISC STORAGE UNIT

Strong plastic case that afford real —_— -
protection to your discs. The smoked top :

locks down. Dividers and adhesive title

strips are supplied for efficient filing of
discs.

M35 - holds upto 40 discs E£10
MBSE — holds upto 95 discs £12

PLASTIC
LIBRARY CASES

FORG1" DISCSTORAGE
holds 10 Discs.

'.:‘ 3
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FLOPPY HEAD CLEANERKIT

The heads in floppy drives are precision made and very sensitive to dirt. The
use of a cleaner Kit is a sensible precaution ageinst losing valuable data. It is
recommended to clean the drive head once a week. It is very simple to use.

£8

£1.80

DUST COVERS (For our Disc Drives)

Single [without PSU) £3.20 Twin (without PSU) £3.86
Single (with PSU) £3.28 Twin (with PSU) £3.80

o —




EPSON NLOQ ROM
for the BBC Micro

Impress your friends and business colleagues
with the quality of your latters and printed
material with Watford's very simple 10 use
EFPSOMN NLQ! {Mear Letter Quality) ROM.

Suitable for FX80, RXB0, RXBOFT, FX100.

Look at the features:

® Simply type *NLOBOV100 and a single VDU
code to use NLQ print.

® NLQO is then available without any
modifications from BASIC, WORDWISE, VIEW
{with MLQ DRIVER) ar virtually any othar
program or language.

® Single codos select PROPORTIOMNAL type (yes
even on the RXBO); ENLARGED type;
UNDERLINED type. These features can be used
seperately or in any combination.

@ Full UK character set;: Standard ‘pica size';
Proportional spacing; Enlarged; Underlined;
Normal type

The NLQ ROM is supplied complete with
comprehensive manual.

P.5S. NLQ ROM is compatible with the Torch Z80
system and can be used from within the Perfect
Writer software.

Only: £22

VIEW PRINTER DRIVER
for NLQ ROM

This specially written printer driver has been
designed to allow View access to the full

features of our NLO ROM.

A must for all VIEW and NLO ROM users.

£7.00
ﬂ"ﬁ-ﬂﬂgﬂ
THE NLQ
DESIGNER

The Kaga Taxan KPB10 and KP910 are two

superb printers, as our many thousands of
gatisfied customers would surely attest to. One
of it's particularly strong points is the NLO option
that it offers; perhaps one of the more weaaker
points is the effort required to design your own
custom NLQ font.

Well the solution is here NOW in the shape of
Watford's NLO DESIGNER ROM! This powerful
piece of software allows easy design and entry
of a full NLQ font, with further fonts recallable
fram disc. Once a font has been programmed
with the versatile NLG DESIGNER, it can be
saved to disc, downloaded to your Kaga (or
Canon) printer, or even programmed into an
EPROM lgiven the appropriate hardware} and
then plugged directly into your printer so that it
iz available immediately when you turn it on.

A 40/80 track format disc containing 3 example
fonts is included in the package

{P.S. This ROM is not suitable for Epson printers
as they don’t normally have NLQO ability. Keep
reading our adverts though — work is in
developmant|)

MLO DESIGNER & FONT DISC £25

INDIVIDUAL Preprogrammed FONT ROMS
£15
|Plaase write in for further details on both the

NLQ DESIGMER and the individual font ROMs
available.)

DUMPOUT3

A highly sophisticated screen dump ROM. This
has to be the most flexible and powerful screen
dump ROM yet produced for the BEC micro. It
will put on paper anything you see on the
screen, including all Mode 7 facilities ate. We
have to admit that there is one facility that we
cannot replicate — if anyone can supply flashing
ink we would like to know!

The ROM also provides window setting utilities
and two new OSWORD calls that allow mode 7
graphics pixels to be read and plotted using the
standard graphic co-ordinate system. The latest
version includes a graphic dump trigger for
dumping screens from games whilst they are
running.

Two commands are used to operate the dump
routines:

*GIMAGE — This provides a full graphics dump
of any graphics mode, plus modes 7 and 8",
There are many optional parameters but you
nead anly specify the parameters you wish to
change.

Features available include:

Vertical and horizontal scaling through all the
graphic modes and mode 7

Rotation of the image produced through 90,
180 and 270 degrees

Left hand indentation setting

Screen dump window definition

Colour grey secaling

Two tone fast dump

Special colour mask

Made 7 contrast expansion

Mode 7 contiguous dump

Key triggered dumps

User port switched dumps

What does the independent press say!

Practical Electronics, May 1985

“The Dump Out 3 ROM from Watford
Electronics represents one of the most
sophisticated types of printer dump utilities
available for the BBC Micro . . ",

“an extremely sophisticated and powerful dump
utility™.

“WERDICT — Dump Out 3 ROM has all the
facilities which you are ever likely to need for
producing printer dumps, The facilities available
work extremely well and if printer dumps are
somathing which you requira, then this ROM can
be recommended to help you to get the best out:
of your dot matrix printer”’,

The Micro User Febh, 1985.
“Well, here is that winner™ |

“provide(s] some rather sophisticated screan
dumps. Producing high resolution paper copies of
graphic screens in any (graphics) mode will be
the major reason for buying this ROM, and this
is where Dump Qut 3 performs PAR
EXCELLENCE". (Our capitals for their italics.)

“The versatility of *GIMAGE (the graphics dump
command) when using these parameters is
amazing. Pictures of almost any size, shape,
contrast or distortion may be produced without
the meed for a reducing photocopier or trick
photography™.

"Without reservation | wholeheartedly
recommend the Dump Out 3 ROM as the
ultimate screen dump facility for the BBC micro.
It is easy to use yet highly versatile, and caters
for all BBC screen modes in multitone high
resolution printing. Whole, partial, rotated and
scaled screens may be dumped to almost any
BBC compatible dot matrix printer {see our list at
the end of this advert). At £24 it must represent
excellent value for money and surely cannot be
beaten .

Designed for use with the following printers:
CPBO, GPBO/100/250, CANNON, STAR,
KAGATAXAN, MEC, SHINWA CP80, GEMINI,
EPSON MX/RX/FX, LPVII, NEC PCBO23,
DMP100/120/200/400, etc. etc.

Price including comprehensive manual

£24

SPARKDUMP ROM

A screan Dump ROM for the Acomy/Olivetti

Spark jet printers. Works in modes 0/1/2/4/5/7.
Does vertical & Horizontal scaling. Positive &
Megative grey scaling.

Only: £12

VIEW

VIEWWORDPROCESSOR
We are supplying the new VIEW version 2.1
allowing printing of memory contents ete ..., 46

HI-VIEW

A special version of VIEW designed for use with
6502 2nd Processor. Available on disc, it offers
47K of text mamaory.

£49

VIEWSHEET (Acornsoft) £49

Watford's own Sophisticated
VIEW PRINTER DRIVER
for Epson FX80 & KAGA KP

Only £9

VIEW DRIVERS FOR JUKI &
BROTHER PRINTERS

Only £8

VIEW/VIEW SHEET PRINTER
DRIVER for SILVER REED

(Officially approved by Silver Reed)

A range of VIEW Printer drivers to complemeant
the Silver Reed range of printers
EXP400yE00/550 & 770 EB 50 and converted
typewriters EX43/44 & BE.

Only: £8

BEEB PRINTER ROM

“Makes Printing Childs Play”

This utility ROM is designed to simplify using all
the facilities of your printer. It has many
facilities:

# Selection of printer modes such as underline,
font and size is by ‘Single Key' operations.

* From Wordwise, a single number following
OC will select 2 mode rather than a long and
incomprehensible string of control codes. This
makes using your printer with Wordwise much
more convenient.

* When using Basic or other languages) you
can have control over the formatting of the
output to the printer in the style of a
wordprocessor. You can define page top, bottom
and side margins etc. with intelligent page skip
for binders an option. All supported printers will
now respond to form-feed etc. commands.

* Usar defined characters are printed as you
sae them on the screen so that non-standard
characters are automatically printed out correctly,
* Commands select the options for the
following printers:

GP100, STAR, NEC, MX/FX, KAGA,

LPAI/DMP 100, DMP200.

Oparates with either parallel or serial interfaces.
* Supplied with 3 50 page manual that is very
comprehensive and easy to follow. Please specify
printer type when ordering so that we can send
the correct function key strip.

Price: £24

¥ oonE m
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TRANSFEROM

(Tape to Disc Utility)

it e
|

The only TAPE to DISC Utility ROM that
works with our Double Density Disc
Interface.

After months of top secret development, we are
now able to supply details of this advanced and
sophisticated utility ROM for the BBC micro.
Just look at the features:

® Fully maenu driven for ease of use

#® Copes with locked programs

® A very comprehensive built in copying
features

® Copies very long adventure games

® Supplied with comprehensive manual

TRANSFEROM is now available in BOTH single
and double density versions. The single density
version works with both the Acorn and Watford
single density DFSs. The double density version
works with the Watford DDFS system only.

TRANSFEROM takes your software on tape and
saves them onto disc. TRANSFEROM does not
stop when one disc is full; you just insert another
disc in and carry on with that one! Surely this is
the most valuable investment you could make if
you have tape software tiat you wish to transfer
to disc! Please specify version required — Single
or Double Density.

£22.00

DIAGNOSTICS

The BBC micro is a very complex machine and

thus diagnosing a fault can be very difficult. Until
now, the only way to discover the nature of a
fault was either 1o find a competent friend with a
large degree of patiance or to find your nearest
dealer and pay him to find out what is wrong.

At Watford Electronics, we realise how difficult it
can be when faced with a problem, finding
yourself a long way from your nearest dealer, or
evan just uncertain about your Beeb's health, but
not wanting to waste time and money taking it
1o be looked at.

The solution to these problems is here now, in
the form of the Watford's Diagnostics Disc. This
excellent utility is specially designed to test out
the following areas of your Besb:

RAMs, ROMs, ULAs, Sound, Keyboard, Disc,
RS423, ADC, User Port, Printar Port, Cassette,
Joysticks, Speech, Disc Drives, 8502 and ZBO
2nd Processors.

Continuad

This utility is an invaluable aid for all those whao
take the reliability of their systemn seriously. A
comprehensive manual provides full operating
details and a list of possible causes and remedies
for any faults that you may find along the way.
The package alzo enables a permanent
equipment and service record to be maintained.

Only £15.00

ROMAS

THECROSS ASSEMBLERAND
MACRO EDITOR
FOR SERIOUS PROGRAMMERS!

ROMAS is a carefully designed, sophisticated yet
simple to use. development system for serious
assembly language programmers. Using the BBC
as the development system, you can choose your
target system from the following processors:

6502, 66C02, ZBO, BOBS, BO41, 6808 and 28
P.S. This includes the Acorn 6502 & ZBO.

ROMAS features s powerful expression analysar,
making complax table easy to generate. To aid in
documentation, fully formatted assembly listings
may be produced, with full symbol table output
at tha end.

ROMAS is provided with a powerful cross
referancer to produce a listing of all the labels in
a given “source’ program; this makes it easy to
check to sea if you are about to duplicate a
label.

The Macro Editor

Featuras of this powerful editor provided with
the ROMAS package include:

® Works in all 40 and B0 column screen modes
® Fast load and save spasds

® Continuous line and column number displays
@ Search, replace and move: all available in
macros

® Command repetition

The ROMAS package includes a comprehansive
manual, providing detailed documentation and
plenty of axamples.

& give away at. .. Only £45
Please specify 40 or BO track disc when ordering.

‘Systems’ complete program development

package in a 16K ROM. We are now supplying
the new 6502 2nd processor compatible version,

SPECIAL OFFER ONLY £43

The mark 2 varsion of the BBC Publications’
extremely popular electronic spreadshest ROM.

Only: £66

THE INVESTIGATOR

This sophisticatad Utility program on disc,

enables you to make security back-up copies of
most of your valuable Disc Software., Makes full
use of all B271 (will not run with double density
DFSs) facilities to discover the precise format of
your protected disc so that an exact copy can be
produced. Supplied with detailed instructions.
Please specify 40 or B0 track disc when

ordering.
Only £20

BEEBMON

Watford's own Machine code Monitor ROM
written by Andrew Bray {Cambridge), co-author
of the BBC Micro Advance User Guide.

BEEBMON is the most powerful and versatile
machina code monitor from Watford Elactronics.
BEEBMON offers some superb features specially
designed to make the task of understanding and
debugging machine code easiar; indeed
BEEEMON is probably the only product with
sufficient power to aid in the dabugging of such
complex pieces of software as a DFS.

Offering a total emulation mode, BEEBMON can
be used to single step through code anywhera in
memory. All breakpoints are emulated and the
workspace is totally relocatable, allowing for the
simulation of all those “awkward™ pieces of
coda.

Superb value for money at only:

DISASSEMBLER
ROM

Discover the hiddan sacrats of BASIC and the
OPERATING SYSTEM with this easy to use

progammers tool.
ONLY £18

Please write in for tachnical details.

ROM MANAGER

‘Provides comprahensive management of all your
installed ROMs — BEEBUG Mov. "84 .

This ROM is unigque in its capabilities. It allows
you, the user, full control over the BBC Micro's
sideways ROM pa%ln systam with simple to use
commands. This R h? is essantial for those with
several ROMs, At a simple level ROM
MAMNAGER can be used to remove the problem
of clashing command names and allow full use
of all the facilities of your ROMs. This is coupled
with facilities to completely enable or disable
various ROMs in the machine including ROM
manager itsalf.

ROM MANAGER can also be used to develop
sideways ROMs using the machine's standard
memory. This is achleved by sending sideways
ROM calls to your code in RAM, saving the
expensa of fitting sideways RAM for ROM
development purposes. ROM status reports are
also given by the ROM, including ROM langths,
checksums, entry points supported and current
H!ir:ll% system title.

e ROM also provides facilities to examine
ROMs, list function keys for editing, modify RAM
lusing a HEX/ASCI editor) and list ROM titles
neatly and concisely.

Price £20

DISC EXECUTOR

Disc Executor is a sophisticated disc utility for

the transfer of your programs from cassette to
disc. It copes with ‘locked’ files and full length
adventures (up to &BE blocks long) and
programs that load below &EQO. Disc Executor is
simple to use and provides menus to prompt the
user along the way. Disc Executor will cope with
the vast majority of tapes. |Please note that Disc
Executor is not compatible with double density
disc interfaces — keep reading our adverts
though )

Price only £10

(Please specify whether 40 or BO track disc
when ordering)




SIDEWAYS
ZIF SOCKET

Now Watford Electronics brings you 8 ROM

board for small budgets or for those of you who
do not wish to open up your Micro frequently. It
allows you to change ROMs quickly and
efficiently with the minimum of effort = no
screws to loosen or keyboard to remove. The
unit consists mainly of a zero insartion force (ZIF)
sockat on a small circuit board which is located
into the position of the 'AOM Cartridge’ and is
connacted to one of the intemal ROM sockets
via a ribbon cable.

® Very simple to install. NO SOLDERING
REQUIRED. The ZIF eliminates the possibility of
damage to your ROM pins when insarting and
extracting them.

@ The low profila of the sockat allows
unrastricted access to the keyboard, unlike other
cartridge systems. In addition, there are no costly
extras, such as ROM cartridges for every new
ROM.

@ All data and address lines are correctly
terminated to ensure correct oparation of suitable
ROMs with the BBC micro. We also supply a
purpose designed see-through storage container
with anti-static lining. allowing you to store up to
12 ROMs, protecting them from mechanical and
static damage.

@® This versatile hardware solves tha problem of
running out of socket space, simply unplug the
ROM and plug in a differant one. It is a real
must for Professionals and Hobbyists alike.

ONLY £15

Nightingale Modem

Now Watford brings you PACE's NIGHTINGALE
MODEM PACKAGE including the popular
Commstar ROM software for the BBC Micro.
Mightingale is considered to be by far the most
versatile BT approved modem available at the
price for the BBC Micro. 1t is ideal for home or
business use. It offers Prestel/Viewdata baud
rates (1200/75 & 75/1200) as well ag 300/300
baud full duplex for communication betwean
BBC and other computers, including bulletin
boards. A bargain at our

SPECIAL INTRODUCTORY OFFER

{Price includes
COMMSTAR ROM &

comprehensive manuals) £ 1 1 9

Nightingale Modem without software  Only £99
COMMSTAR ROM package only £28
(P&P on modem £2.00)

Auto Dial/Auto Answar Board £48
Auto Dial Utilities Disc £9.50
OBEBS Bulletin Software £20.00

DEMON
Modem Package

Price: £69.95 (Carr. £3)
Auto dial software disc £4.256

[Please spacify 40 or 80 track)
{Note: Demeon is not BT approved)

32K RAM-

PRINTER BUFFER
EXPANSION BOARD

AMUST FORWORD PROCESSING

Watford Electronics now brings yvou the latest
state-of-the-art MEMORY EXPANSION BOARD
for your BBC microcomputer. Just plug the
ribbon cable into the 6502 processor socket, and
fit the compeact board inside the computer.
Immediately you will gain not 16K or aven 20K,
but a massive 32K of extra RAMI!|

® IMPROVE your WORD PROCESSING systam,
whether disc or cassette based. Don't wait for a
slow printer — type in text whila printing. TWO
JOBS DONE SIMULTANEOUSLY and £100+
saved on a printer buffar.

@ In “VIEW", type in letters in B0 columns and
have up to 28,000 bytes free — 5 times a5 much
as normal. i

® In WORDWISE {or WORDWISE-PLUS).
preview in B0 columns with the full 24K of text
in memory. This superb product is recommended
by Computer Concepts for use with both
Wordwise and Wordwise Plus. We
wholaheartedly agree with this commandation.

® Combine GOOD GRAPHICS and LONG
PROGRAMS. Use the top 20K of the expansion
RAM as the screen display memory, leaving all
the standard BEC AAM free for programs.
Benefit from MODE 0/1/2 graphics and 28K of
program space.

® Use the FULL 32K or the bottom 12K of the
expansion RAM as a PRINTER buffer for
PARALLEL or SERIAL printers, sound channels,
RS5423 atc. Print large text files while running
long graphics programs and have all your buffer
options available as wall
[*FX15.21,138,145 ADVAL etc).

® Ensure COMPATIBILITY with a vast range of
hardware (including Watford & ATPL ROM
boards, double density boards, second
processors), and software (including BASIC,
TOOLKIT, VIEW, WORDWISE {1.20+],
WORDWISE-PLUS). This is because our board,
unlike those of our competitors, s connected to
the computer by a ribbon cable.

® Achieve EASY OPERATION with ROM based
software. A large range of commands is available
for machine code and BASIC users, including
some useful *HELP messagas.

Offer price

Only: £60

{Price includes a comprehansive manual
and the ROM)

GRAPH PAD

With this popular British Micro’s Graph-pad, you
can add new dimeansions to your computar
anjoyment. |t helps yau to create your own
‘application programs by the simple use of the
Graphpad. Ideal for Educational use. Supplied
complete with Cables, Manual and a two
program cassette.

SPECIAL OFFER £86

BEEBFONT ROM

BEEBFONT is a remarkable and different concept
in BBC software supplied on a 16K ROM. It
gllows you to display text on the screen in 13
differant styles:

Itworks in modes 0, 1, 2 and 4 using the full

colour capabilities of sach mode. Characters are
printed in the same way as normal. Selection
between the various fonts is very easily achieved
with Ctrl-\ — press this followed by a font
number and the output will continue in the new
font. Beabfont ROM i particularly usaful in
display work with the characters produced at
twice the normal size.

You can create your own character fonts with
the editor supplied. You can also print-out
pre-formatted text files wsing the special
characters with Epson FX, RX and NEC printers.
The full range of character styles can be used,
controlled from within the text. The editor and
spooler program are supplied with the package,
on cassatte or disc. The spooler allows word
processor (Wordwise & View) output to be
printed in the new characters.

A twenty page manual is supplied. Please state
printer type and madia for the aditor & spoocler
when ordering (cassette, 40 or 80 track disc).

ONLY £32

Mk-2 13 ROM SOCKET
EXPANSION BOARD

Now all lines fully buffered — On board

battery back-up facility — will now accept
EPROMS 2716, 2732, 2764 & 27128 snd
ROM= 6116 & 6284

Simply plugs into one of the four ROM sockets
currently available in BBC Micro. There are only
b solder connections to be made. Full
instructions ara supplied. Unlike other ROM
Boards, this board has been ergonomically
designed to enable the user, easy further
axpansion inside the Micro, e.g. Double Density
Board, Torch Board, RAM Card, etc., without any
clash, (At Watford, we think ahead).

Our Mk2 13 ROM Socket Board enables the
Usar to increasa the sideways ROM capacity
from the basic 4 sockets upto full 16 capable of
being supported by curment operating systems. In
addition the board s designed with the facility to
hold upto 16K RAM, which when switched into
operation is automatically selected by any WRITE
signal to the Sideways ROM area. This gives the
User the ability to write a utility or language and
upon pressing break have the utility or language
up and running (new ROM software can be
developed and testad in sitw.)

The Board gives the User, plenty of freedom to
explora the possibilities of the new paged ROMs
due in the coming months and offers them the
chance to develop their own.

All lineg ara fully buffered and the board meets
or exceads all timings for operation in the BBC
Microcomputer.

Supplied ready-built and tested complete with
fitting instructions.

Only £30

PCB NI-CAD Battery for
ROM Boards.

£2
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COMPUTER CONCEPT'S ROMS

CARETAKER Basic Utility £28
Graphics ROM £28
Disc Doctor ROM £28
INTER-SHEET £48
INTERCHART 38
TERMI £27
COMMUNICATOR £58
SPEECH ROM £25

Wordwise

Without doubt a very sophisticated pieca of
software for the BBC Micro. It has all the
faatures of a professional word processor yet is
sasy to use.

SPECIAL OFFER THIS MONTH: £32

WORDWISE PLUS
Now available from stock £47

WORDWISE PLUS
UPGRADES

Existing users of Wordwise can upgrade to
WORDWISE + for £19. Please return the old
WORDWISE package complete with Chip and
MANUAL with your remittance and we will send
you the new WORDWISE + package.

Word-Aid

The most comprahensive utilities disc
for Wordwise-Plus

Take advantage of tha pmgramming language in
Wordwise-Plus. Simply load the disc with
Shift-Break and have the power of these
sophisticeted new features instantly at your
fingertips.

Faaturas:
® Mail Merger
* Can use Data files spooled from
Waordwise-Plus.
* Can use Data files from most databases.
* Powerful Label printing facilities.
* Mail marges with names, addresses stc.
inserted into a standard letter.

@ Address Finder
* Search for names.
* Search for addresses.
* Insert names into text.
* Insert addresses into text.

Print/Preview continuous files.

Chaptar Marker.

Search and Display,

Remove embedded commands.

Text transfer.

Printer Codes — make embedding commands
Basier.

Utilities supplied compressed for speed.
Utilities suppliad anotated for help.
Supplied on 40/80 format disc.

Very user frigndly.

Recommended by Computer Concept.

Introductory Offer: £12
(Further details available on raquast SAE, please).

THE AMX
MOUSE

The AMX Mouse needs no introduction. Itis
simply the best,

ONLY:£68.50

We are giving away the sophisticated COLOUR
ART Software package ABSOLUTELY FREE
with every purchase of the AMX Mouse from us.

AMX Desk package
AMX UTILITY package

£19.00
£11.50

COLOURART

This novel program allows you to add COLOUR

to' any drawing produced with your AMX Mouse
package, and really bring those pictures alive.
Mot with just any colours, mind you, but a full
range from up to 255 different shades! It's
simplicity itself to use this “painting by numbers”
painter to create simpla, striking and powerful
images to please the aye.

Special Offer: £10 (£7 carr.)
(please spacify 40 or BO track disc when ordering]

PLINTHS FORBBC MICRO
AND PRINTERS

Protect your computer from the waight and haat
of your monitor. The BBC micro plinths have
siots for maximum ventilation. The single plinth
is suitable for a BBC and monitor, whilst the
double height version provides enough room for
our stacked or side-by-side dual disc drives or
TORCH Disc pack, to be placed in the centre
section. If you use our stacked drivas, the
remaining space can be used for further
peripharals 8.g. Speach Synthesizer, EPROM
programmer or simply stationery. The computer
slides neatly in to the lower saction allowing
aasy access to ramove the lid. The printer plinth
is equally sturdy but without the cooling slots. It
allows for access to the paper from the front as
wall as from the rear, (a facility not often
thought of in similar products) if the paper is
located beneath the plinth. This is a very
convenient way to work especially If your work
area is not deep snough to take the printer and
paper saparataly.

SINGLE BBCPLINTH ........cconuen. £11 (carr. £1.60)
DOUBLE BBCPLINTH................ £19 (carr. £2.00)
PRINTERPLINTH ........cccccoveeee . £10 {carr. £1.50)

This is the RAM you've bean -.-.-aiting forll This

battery backed up, write protectable 16K
sideways RAM board allows you to run from disk
every sideways ROM available. Beware of ather
sideways RAM boards which are not backed up
as certain ROMs will not run in these boards
aven though the RAM can be write protected,
The Battery Backup facility allows retention of
DATA after power off. On switch on the Micro
will think the WATFORD DISC RAM is a ROM.
Features available are:

® No soldering or modifications to BBC micro
necessary.

® Plugs into normal ROM sockst fitting naatly
undar the keyboard allowing room for other
add-ons.

® Easy to use. Comes with disk basad software
to SAVE and LOAD ROMs. Allows you to
make backup copies of your ROMs.

® Disk software can be copled onto other discs
when disc is full.

@ Al exigting ROMs can be stored on disk and

i naa-cl in DISC RAM.

o messy plugging and unplugging of your
AOMs. Simply Load the one you want into
DISC RAM.

® |deal for Professional Users to develop ROMs.
Backup facility allows testing of final versions
without using EPROMs.

® The switch provided allows backup and write
protection to be switched off axtarnally.

® Can also be used as 16K printer buffer RAM
in conjunction with our Buffer & Backup
ROM.

New Low Price: £32

P.S. 16K DISC RAM Board is not designad to
gorﬁ in conjunction with a Sideways ROM
oard.

Versatie BEEB SPEECH
SYNTHESISER unit

The Watford Speech Synthesisar is a very flaxible
spaech synthesis unit basad upon the powerful
phonemes system. This system stores the
building blocks of speech (called phonemes) and
gllows you to combine them guickly and easily to
form virtually any word imaginable,

Supplied with an advanced ROM, you are
provided with a 500 word dictionary to get you
started. These can aaslly be added to by
followi?g the notes given in the comprehensive
manual,

SPECIALPRICE£35




BOOKS (No VAT on Books)

21 Gamaes for the BBC Micro £5.95
30 Hour BASIC (BBC Micra) £6.95
36 Education Programs for BBC £6.86
100 Programs for BBC Micro £6.85
6502 Assembly Language Program £1395
6502 Assembly Language

Subroutines £19.95
6502 Machine code for Humans £7.95

68000 Assembly Lang. Programming £19
A young persons guide to BEC Basic £4.50
Advanced Machine Code Technique

for BBC £7.95
Advanced Programming for the

BBC Micro £6.95
Advanced Usar Guide for
BBC Micro £11.85
Advanced Graphics with BBC £9.95

Advanced 6502 Programming £12.45
Assembly Language Programming on

BBC Micro £7.95
Advanced Programming Techniques

for the BBC Micro £7.95
Applied Assembly Lang. for BEC £7.95

Assembler Routines for the 6602 | £
Assembly Language Programming FOR the

BBC Micro £8.95
Assembly Programming made Easy £5.95
Basic ROM User Guide £9.56
BBC BASIC for Beginners £7.95
BBCBASIC £5.95
BBC Forth £7.650
BBC Hardware Projects £8.95
BBC Machine Code Portfolio £7.95
BBC MICRO add on guide £6.95
BBC Micro An Expert Guide £6.95
BBC Micro Assembly Language £7.95
BBC Micro Book BASIC Sound &

Graphics £7.95
BBC Micro Games Master £5.95
BBC Micro Graphics and Sound £6.95
BBC Micro Programs in Basic . E6.Bb
BBC Micro ROM Book £9.95
BBC Micro ROM PAGING System

Explained £2.00
BBC Micro Revealed £6.95
BBC Micro Disc Companion £7.95
BBC Micro in Education £6.50
BBC User Guide £10.00
BBC Wargaming £8.95
Basic Programming on BBC Micro £5.95
BCPL User Guide £5
Brain teasers for BBC micro £5.95
Business Applicationson BBC £7.95
Computing for All the Family £6.45
CP/M Bible £16.00
CP/M Handbook with MPM £13.95
CP/M Soul of £14.95
CP/M The software BUS £8.95
Creative Animation & Graphics £7.95
Creative graphics on BBC Micro E£7.50
DISC FILING SYSTEM (DFS)

Operating Manual for BBC £6.956
Disc Programmiing Technigues £7.95
Disc System for the BBC £6.95
Discover BEC Machine Code £6.95
Discover FORTH £13.95
Easy Programming for the

BBC Micro £5.95
Electron Machine Code for

Beginners £6.95
Exploiting BBC Basic £6.95
Exploring FORTH £6.95
Filing System & Databases E£7.95
Further Prog. for BBC Micro E£b.95
FORTH on the BEC Micro £7.85
Forth Programming £14.40
Functional Forth for the BBC Micro £5.95
Games BBC Computer Play £6.95
Getting more from your

BBC & Electron £6.95
Graphics for Children £7.95
Graphs & Charts on BBC Micro £7.50
Graphic Art for BBC Computer £5.95
Hackars Handbook £4.95
Handbook of Procedure & Functions for the

BBC Micro £6.95
Interfacing Projects for the BBC £6.95
Intreducing the BBC Micro £5.95
Introducing LOGO £6.85
Introduction to FORTH £8.95
Introduction to PASCAL £14.85
Let your BBC teach u to program £6.45

LISP £9.25
LISP, A Beginners Guide to £10.95
LISP Cassette £15.50
Logo Programming £8.96
Mysteries of DISC DRIVES and DFS
REVEALED £5.96
Mastering CP/M £16.60
Programming the 6502 E£13.95
Programming the BBC micra £6.95
Programming the Z80 £16.95
Programming with Graphics £5.95
Structured Prog. with BBC BASIC £6.50
The Complete FORTH £6.95
Thie Completa Programmer £5.95
The Epson FX/KAGA PRINTER
Commands REVEALED £6.95
Using Floppy Discs with BBC Micro £6.95
Using BBC Basic £6.95
Wordstar & CP/M made easy £6.95
BEEB VIDEO DIGITISER

THE LATESTIN HIGH TECH
FROM WATFORD

Using any source of composite video (colour or
monochroma)l and the Watford Beeb Video
Digitiser, you can convert an image from your
camera into 8 graphics screen on the BBC Micro.

This uses the full graphics capacity of the BBC
micro in modes 0, 1 or 2. The video source may
be 8 camera, video recorder or television, and is
connectad via the video output socket.

Images produced can be compressad, stored to
disc, printed on an Epson compatible printer,
directly used to generate graphics, analysed for
scientific and educational use or converted to
other formats e.g. Slow Scan TV or receiving a
picture from a remota camera using 8 modem.

The output from the digitiser exactly matches the
graphics capability in each moda, with up to 8
lavels of grey in mode 2. The wnit connects into
tha Usar Port and automatically scans a
complete picture in 1.6 seconds.

Both the black and white levels can be adjusted
manually for the optimum picture, or switched to
automatic for unattended use. The image
produced can be reversed if necessary.

Full controlling software is supplied on a normal
sideways ROM and this is sasily accessaed via
additional ® commands. The package is designed
to allow easy input of complex screens and give
full access of the data to the user. Once on the
screen, the image can be used as a normal
graphics screen, allowing any of the usual
graphics commands in BASIC or other ROM’s to
work on it.

A special print dump routine I8 included with the
driver programs. This |8 specially designed to
produce a fast, correctly proportioned picture,
with reduced “contouring”, resulting in an
accurate reproduction of the original image.

Features offered by this package include:

® The adding of pictures or written text to typed
documaents.

® Unattended recording of scientific data.

® Entry of real images into graphics programs.
® Generation of computer images.

@ Slow scan television; sending images via a
modem or radio.

& Security.

@ Input from any video 1v video source.

® Full resolution in Modes 0.1 or 2.

® 1.6 seconds scan time.

® Up to B grey levels

& Manual or Auto level control

® Connects to user port

Detailed examples of driving this unit from

BASIC or other languages are all provided in the
extensive manual supplied.

£89 (Carr. £2)

(Prica includes: Digitiser Unit, ROM & a
comprehensive Manual.)

EPROM PROGRAMMER

The Watford Electronics’ EPROM programmer for
the BBC micro is a high guality self contained
package. Programs all popular EFROMSs from 2K
to 16K: 2716, 2516, 25632, 2664, 2764 and
27128. All manufacturers’ spacifications have
been followed to program EPROMSs at the
correct speed — wrong timings could destroy
your EFROMs. The unit has its own power
supply so does not put heavy loads on the BBC
power supply as do some other units. Connacts
directly to the 1MHz bus following all Acom
recommendations on addressing and bus
loadings.

SOFTWARE PACKAGE

The software is supplied on an EPROM which
plugs into the Micro and is instantly available
with a single command (no time wasting as on
Cassette/disc loading). It is a fully purpose
designed and ingegrated package to simplify
ROM development. The system is menu driven
with many prompts to avold any accidents.

Software facilities include:

Load File — Save File — Down Load EFROM —
Program EPROM — Varify — Blank Chack —
Editing of mamory contents prior to
programming.

Also included is an automatic system to allow
Basic programs to be put in EPROM and
accessed through the *ROM filing system. More
than one progrem may be put in an EPROM. All
these facilities and more are explained in the
comprehensive and clear 16 page manual.

SPECIAL OFFER £69
(E3 carr.)

LOW COST '‘DIN’
EPROM PROGRAMMER

A high parformance, low cost, salf contained
‘DIN° EPROM PROGRAMMER for the BEBC
Micro. Plugs into the BBC Micro's user port.

The features ara:

Will program 2716, 2732, 2532, 2764 &
27128 EPROMs.

Copy Eprom into memory and compute
checksum.

Blank check EPROM.

ngrarn EFROM from memory.

Verify programmed EPROM and display
checksum.

All * commands may ba used from menu
miode.

High speed programming on 2764 & 27128.
Machine code SOFTWARE supplied in ROM.

Only: £49.50 (carr. £2)

TEXEPROM ERASERS

EPROMs need careful treatrment if they are to
survive their expected lifetime. Over erasure of
EPROMs very rapidly tums them into ROMs! The
TEX erasers operate following the manufacturers
specifications to give the maximum possible
working life by not erasing too fast. We use
these srasers for all our own erasing work.

® ERASER EB - Standard version erases up to
16 chips. £28
@ ERASER GT - Deluxe version erases up to
28 chips. Has automatic safety cut-off to switch
off the UV lamp when opened. £30
® Spare UV tubes. £9
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ANTI GLARE MONITOR
SAFETY SCREEN

HEADACHES? TIRED EYES? Don't take pills —
Use a Watford Electronics anti-glare filter!

Avgilable in 12" & 14" versions — please spacify
the axact monitor type when ordering.

Special Price: £16.00 (carr. £2)

SURGE PROTECTOR Plug

Fitted in place of your normal mains plug, this
device protects your aquipmant against mains
surges. Nearby lightning strikes, thermostats
switching and many other sources put high
voltage transient spikes on to the mains. This
can lead to deta corruption in memory and on
disc and can result in spuriously crashing
machines. Suitable for computers, Hi-Fi, Fridge
Freezers etc. Max Surge current 2KAmp; max.
Voltage 250. Essential for serious computer
USArs.

Protection for only £9.50

FLEXIBLE KEYBOARD
CONNECTOR

A 'Keyboard to Micro’ replacement jumper lead.
£4

ATTACHE CARRYING
CASE for BBC Micro

The Attache carrying casa is attractively finished

im mottled antique l%n:mrrl leatharatte. The case is
made of tough plywood, providing a very solid
and safe way to carry your BBC micro. Thera Is
room provided to fit all the leads necessary
bahind the computer and manuals in the front.

Lo-cr-;,? supplied with two keys. Price £11 (£2
carr,

DATA RECORDER

Top quality slimline portable cassette recorder
designed specifically for use with home
computers. Mains/Battery operated with tape
counter.

£20

DATA CABLE to connect recorder to BEC’E!

DATACASSETTES

Top grade tested C12 Data cassattes
supplied in library ceses 36p each; 10 for £3.20.

CONNECTING LEADS

(&l ready made and tested)
CASSETTE LEADS 7 pin DIN Plug

to 5 pin DIN Plug + 1 Jack Plug £2.00
to 3 pin DIN Plug + 1 Jack Piug £2.00
to 7 pin DIN Plug £2.60
to 3 Jack Plugs £2.00
6 pin DIN to 8 pin DIN Plug (RGB) £2.50

DISC DRIVE POWER LEADS
Supply from BBC power supply to standard Disc
Drive connactor.
Single £3.00 Dual £3.756

MISCELLANEOUS
CONNECTORS
Plugs Sockeats
RGE (8 PIN DIN) 30p 45p
RS423 (6 pin Domino) 40p B0p
Cassatta (7 pin DIN) 2Bp BBp
ECOMNET (5 pin DIN) 20p 30p
Paddies (15 pin'D’) 110p 216p
BBC Power Plug 6 way B0p -
Disc Drive Plug 4 way 75p -

4 WAY MAINS
DISTRIBUTION SOCKET

4 way top quality mains trailing sockets.

Supplied wired up with mains plug ready for use.
Can be screwad to floor or wall if reguired. Very
useful for tidying up all the mains leads from
your peripherals. Allows the whole systam to be
switched on from one plug.

£9.99
g ACCESS/VISA
HOT LINE
T 0923 50234
——— 24 Hours
ACORN
SPEECH SYNTHESIZER
Speech Chips, Manual and full fitting
instructions
Only £19
28 pin ZIF SOCKET (Textool) £8.95
28pin DIL HEADER PLUG
SOLDER type £2.90
IDC CRIMP typa £3
RIBBON CABLE
28way BBp/ft; J4way BOp/fe.
Bway DIP SWITCH £0.85
CHIPSHOP
FAME L 40p; 74LS00 ......ccvvrne 30p
FALSO0 .. 28p: TALS510 iinieiiiiines 25p
TSR i El1: TALS183 .......coiiii. 7
7415244 . 8Bp; 74L8246 .......... £1.60
TALS303 ... £1.20; 4013 .......
4020 £0.90 4B16................ £1.00
DS3691 £3.50 DSBBLS120 ..... £3.00
LM3z2a £0.45 UPDT002 ......... £4.40
6502A CPU £5.45 B65C02CPU ...... £9.50
6522 £3.40 B68455P ........... £7.50
SAAR0D50 £B.75 SN76489 ........ £5.50
2764-260nS5 £2.50 2712B-250n5 .. £4.00
6116LP-2K £2.75 6264LP-BK ... £5.80
B271 £48 ACORN DNFS ...... £156
ACORNDOS1.2 £6 ACORNBASICZ .. £18
SLEUTH ROM £28 TOOLKIT ROM £23
BBC A to B Upgrade Kit £45

|
|
|
|
A

Prices subject to change without notice and available on request.

ND RETAIL SHOP TRADE AND EXPORT INQUIRIES WELCOME.
gg‘hlflé H?IF:ADEE:T :ND EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDE!! ACCEPTED.
CARRIAGE: Minimum £1 on all cash ordars. On bulky items, Securicor charge appliss.

VAT: UK customers pleass add 15% VAT to the total cost incl. Carriage.
SHOP HOURS: 9.00am to 8.00pm. Monday to Saturday. (Ample Fres Car Parking Spacss)
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oh SPOIL-SPORT
ROM

BANISH GAMES ... DEVELOP BRAINS
Is it that all too oftan your BBC Micro is being
usad to stage intagalatic war? Would you rather
it was put to a batter use?

The answer is now simple. Fit a WATFORD
SPOIL-SPORT ROM.

It will:

@® Stop machine code games being played on
your BBC MICRO.

® Promote serious BASIC programming.

® Allow you to 'UNLOCK® your micro only with

a preprogrammged password (in ROM).

& Interface with both disc or tape based micros.

This ROM is ideal for SCHOOLS, COLLEGES,
etc.
Only £20

(Please specify password reguired when
ordering.)

-
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16K Sideways RAM Modules

The revolutionary design RAM Module you've
been waiting for! Write and Read protectable,
with optional battery backup. Works in a
standard BBC micro or one with a ROM board.

Just look at the features:

Compact construction.

Fit multiple units with sase.

No overloading problems.

Frea utilities software supplied on disc.
Works with any ROM.

Ideal for professional software development.
Can be used as a8 18k printer buffer as well.
Load ROMs as neaded — no meassy
unplugging, ete.

ssoDoBOD

Introductory price: £29

Optional extras

BATTERY BACKUP £3
READ and WRITE protect Switches £2

(Supplied already fitted if ordered with the
Modula)

LOGOTRON LOGO

The popular Logotron Logo in ROM. ;
Recommended by most Education authorities.

Only: £65

ronics

Dept. BBC, JESSA HOUSE, 250, Lower High Street, WATFORD, ENGLAND
Tel: Watford (0923) 40588/37774 Telex: 8956095 WAELEC




PETER Killworth, the author of three
of the best-selling adventure games on
the BBC Micro, has also written a book,
How to Write Adventure Games
(Penguin — Acorn), intended for “those
who would like to create their own
adventures”. So what's it like?

The first thing to ignore is the
hyperbolic blurb — not his — on the back
cover that this is “the complete book on
the subject”.

It's no more complete than James
Burke's view of the cosmos — and what
you actually, and can only, get is the
author’s philosophy, methods and
prejudices. Fortunately Killworth’s are
interesting and informative.

The style is chatty and introspective —
“I was living the game. The machine
was providing me with . . . descriptions
of areas, objects, disasters, etc., plus
some funny jokes at my expense. I could
see the caves I was exploring in my
imagination™.

Imagination is the key word in the
book. Killworth obviously has one, plus
the ability to program his ideas — an
unusual combination because, in order
to create an imaginary wood you have
to, at some stage, concentrate on the
boring, mundane trees, and this requires
two different types of thinking.

Killworth’s method is to build a shell
or library of general utilities to handle all
the common or cave activities such as
moving from room to room, getting and
dropping objects, message generation —
what can be seen, the result of any
plausible action and so on — and the
lexical, syntax and semantic checking of
commands.

The approach is quite familiar to the
professional compiler-cum-database-
) programmer, and the shell, once written
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and checked, allows the writer to
) concentrate, at a much higher and

creative level, on the essential — the plot
that makes or breaks a game.

The main example given is the
discussion and implementation of a
quite large and complex game called
Roman. I doubt if many people would
have the patience to type it in, but all the
examples are also available from
Acornsoft. The point is that, given the
shell, you only have to alter the database
in order to create your own game.

The listings and techniques are,
however, very BBC specific — this is not
a criticism since you are given some
interesting details about the BBC Micro
and how to use the limited memory
efficiently. Nevertheless a “complete”
book would have to consider how to
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transport the techniques and games on
to a variety of machines.

My main objection is that the shell
must always impose limits on the type of
problems that can be set — often to a
“chain”. An example in the book is get
CHEESE to get MOUSE to get CAT to
get CHICKEN which, when sacrificed,
allow you to loot a temple and get
BUST.

Almost the only general principle that
can be handled is dropping objects to
map mazes — a puzzle that is boringly
overworked. Killworth likes mazes, but,
thankfully, always invents a new twist.

The shell is therefore useful, indeed
necessary, for accurately generating
many puzzles — but it cannot, for
example, easily create and handle
Quasimodo’s bell-ringing problem
which I set in the August 1984 issue of
The Micro User in which, no matter
how many ropes were involved, a
solution could always be obtained in
three up and down moves. In short, a
principle was involved which, once
understood, enabled the player to solve
any random configuration.

I don’t know how to incorporate such
problems into an adventure shell, so
again this is not a criticism. In fact
Killworth, in his final chapter, does
consider that at least one well-designed
puzzle which can only be solved by
understanding rather than looking at the
listing, is essential for a good game.

First the puzzle should be obvious —
the player should know what he has to
do and what objects are available, no
guessing of esoteric verb noun combi-
nations, digging everywhere or sear-
ching in all directions for hidden exits.

Killworth’s particular example invol-
ves climbing a cliff via a long horizontal

¥
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plank that is pivoted close to one end.

The player can only walk along all the
“rooms” on the plank provided he has
balanced them with sufficient weights —

a simple law of physics which hopefully, = settinj
on realisation, will create that Eureka | impos
feeling in the player and make him eager just o
to go on to the next puzzle. As
that, ;
can ¥

. given

- | tank
Still
16,00
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IN order to illustrate a principle that know
could be handled by a shell, consider the climk
Duneroamin puzzle I set in the March must

1985 issue of The Micro User. No one
has, apparently, managed to solve this,
so [ will not give the answer but merely | ‘
re-state the puzzle with a few hints.

The objective is to rescue the sur-
vivor. To do this you must circum-
navigate a planet which is 40,000 km in |
circumference. To begin with you have
23 cans of fuel, each of which can refill

the tank of a vehicle that can carry just :
one can and travel 8,000 kms on a full ‘
tank.

You start with half a tank. Obviously EMI
you drop one can 2,000 km west, then — the
not so easy — drop one can 4,000 km with
east and another 12,000 km east. mot

You should now be at the starting tuns
point with 10 cans of fuel. This is nudi
sufficient for you to travel west, findthe | Kin
survivor and return to base safely. the

The principle is to build fuel dumps figle
and the eureka is to realise that you A
must build them to the east before whi

l
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Our monthly foray into Adventure games

setting off to the west — it is quite
impossible to travel round the planet in
just one direction all the time.

A slightly easier problem —1 think —is
that, given N cans of fuel, just how far
can you travel in just one direction —
given that, as before, you only refill the
tank when it is empty? Obviously if
N=1 then 8,000 km, and if N=2 then
16,000 km, but things get tricky at
N=3.

Another question is — does it help if
you can partially refill the tank and keep
or dump a partially empty can? I don't
know the answers, but anyone who has
climbed Mount Everest and jumped off
must have worked it out.

a visit
EMERALD Isle by Level 9 is more like
the Isle of Levant, because you start
with just a parachute to cover your
modesty, but that soon goes. For-
tunately the natives don’t object to a
nudibot, so you can wander into the
King’s presence in the altogether and
the local police station doesn’t give a
figleaf either.

Actually there are a couple of people
who do object, but I spent most of my

first visit in the middle of the beach,
because how to launch the canoe had
me stumped.

I tried the old check/trick of GET
PADDLE and GET OAR but there
were none in or out of sight and I
couldn’t pull, push or carry the thing in
to the sea — so open the hints.

Even then I couldn’t see how to work
it, so I complained to Pete Austin along
with the mystery of the vanishing season
ticket and how GIVE SILK worked
without having the spider's threads.

Only afterwards did it occur to me
that Level 9 have a shell system as well
and it must be standard to check if you
have an object — unlike the CHEESE in
Sphinx Adventure. So I've blundered
again — and the parachute’s vanished.
Must crack this game before he gets the
letter.

My second mistake was to think
that as it only costs £6.95 plus pictures it
can’t be very big. Emerald Isle is 200+
rooms with complex chaining problems
and the hints don't give all the answers.

Anyway, back on the island I
eventually dug in, made the canoe
slither magically halfway across the
beach and into the waterless sea. So I
was able to visit nearly everywhere.
Trouble was I hadn’t got things in the
right sequence and had forgotten where
I left the shovel.

On my third visit I had my shopping
list about right and systematically set up
a base for operations on the beach. Neat
tricks are that you can move a short
way in the dark and the lamp, once
assembled, seems everlasting.

— —

Another nice, knapsack feature is
that objects have different weights — a
scrap of paper will not trigger one trap
and I still wonder if I needed to carry the
canoe with anchor all the way to
balance my options.

Eventually the blessed Margaret’s
decree was fulfilled and all XX objects
had been found, examined — another
nice painting by Godfrey — and dumped.
The King shook my hand and abdicated
without the slightest complaint about
the pile of litter I had left on his beach.

I repeat — don't assume because this
is £3 cheaper with pictures that it’s a
small, easy game. Level 9 are always
relatively massive in rooms and puzzles
compared to the average and this is
comparable to their Colossal Cave in
size and difficulty.

Finally, having made enough myself,
I deliberately tried to find some real
erTors.

The Level 9 shell can fail with GET
EVERYTHING - try it at the bottom
of the cliff in Return to Eden — and IN
can be ambiguous when there is a canoe
AND a cave to choose between.

But, on the whole, the game copes
with practically any command and
often gives — an important point — some
relevant comment rather than just “You
can't do that”.

Emerald Isle is well worth a visit and
there are two more to come in this series.

Mission
is murder

ASSASSIN, from Robico Software, isa
text compressed, machine code game
with characters to kill and umpteen
lethal objects to do what a man has to
do on a journey through some 220
rooms.

The text input is advanced so you can
try to KILL THE MAN WITH THE
GUN WITH THE BOMB but I'm not
sure what that means and the man with
the gun tends to be quicker anyway.

The best feature of this middleweight
game is the plot — quite logical and
realistic as you emulate 007’s licence to
kill just about everyone in your search
for the evil General Garantz.

You start in a railway station, catch a
train and already leave two dead bodies
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From Page 49

on the tracks before you reach the next
town. Quite a complex place since the
backstreets all seem to have similar
descriptions, so I missed the Zulu army
and consequently cut my throat
shaving.

Actualf}r all the Impi gets you is a
good night's rest — despite Marlene
droning on downstairs — a decent shave
and a coded message that gets another
coded message that tells you to
rendezvous where you have to go
anyway.

The tricky bit is crossing the river — I
prefer an inflated inner tube when I go
swimming . .. it’s much more buoyant
and resilient.

Pity you can'tlkeep it, since the bull in
the next field is a pain in the paddock.

Finally should you get to meet the
main target — do you kill him with the
gun, the bomb or the exploding
taperecorder, strangle him with the red
rag, hand him with the rope, brain him
with the bottle or spanner, burn him
alive with a Molotov cocktail or just
plain poison him with a British. Rail pork
pie?

Hidden hacker solution

-H""-"_‘--_,_.— — —

T

AFTER being slightly surprised that no
one has solved Duneroamin I was very
surprised that Peter Derlien of Sheffield
managed to solve the Hacker problem,
featured in the May 1985 issue of The
Micro User, in less than a week.

Because Peter is a Kit Williams fan,
his answer is hidden in Figure I. What
you have to do is number the hexagons
from 1 to 19 and then fit them together
so that all 15 rows add up to 38 —that 1s
what the program is testing.

Some readers and Wogan watchers
will know that the title of Kit Williams’
last book is The Bee on the Comb — 19
characters made up from the last letters
of the animals hidden in the 15 pictures
plus 4 spaces. It is just coincidence that
the B of BEE goes in the centre of this
magic hexagon and that 3 and 8 are also
the number of letters in Kit Williams.

If you can’t handle the simple
substitution of numbers from now on,
all will be revealed next month.

The magic hexagon was first
discovered by C.W. Adams after 52
years of shuffling tiles. The truly
remarkable thing is that it is the only
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Figure I

possible pattern and yields, with
rotation and reflection, a total of only 12
ways of stopping the Hacker program.
Peter found them all in nine hours on a
BBC Micro.

A final remarkable fact, for Dia-
phantine fans, is that there are no other
magic hexagons of any size other than
the trivial case of just one tile. This
merely requires the proof that

(9%(N*34 — 2¥N**3 4 2WN**2
— N)+2)/(4*N - 2)
— which calculates the required sum of

the rows — only has integer solutions, 1
and 38, when N=1 and 3. Alice

How well do you
know your BBC Micro?

l What does VIA stand for?

How many bytes are trans-
fered, per second, at 1200
baud?

Three pages of memory are
called Fred, Jim and Sheila.
Which pages are they?

Where in the operating
system is the character set
stored?

What is */ an abbreviation
for?

Is 4 AND 8, NOT 0?

Which VDU command dis-
ables all others except one?

Which one isn’t disabled?

Which location contains the
current graphics mode?

How many registers has the
6502 got?

=lollonl gl wn| & || Wi N
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Answers to last month’s quiz:
1. REPORT

2. *ITHIS IS A REM
3. SAAS5050

4. 8

5. FALSE

6. &7FFFFFFF

7. Bit §

8. High byte then low

9. Roger (Roger Wilson)
10. 16

Answers next month
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TECHNOMATIC

BBC Computer & Econet Referral Centre
17 Burnley Road, London NW10 1ED Tel: 01-208 1177
305 Edgware Road, London W2 Tel: 01-723 0233

Please add carriage: (a) £8: (h) £2.50; (¢) £1.50; (d) £1 and 15% VAT 1o order value

ACORN COMPUTER SYSTEMS

BBC Model B.........ccvvvisicciiianccnnon. £299(a)
BBCMode! B + DFS..........cccon.. £346(a) |
BBC Model B + Econet £335(a)
BBC Model B + Econet + DF5......... £399(a)
BBC Dust Cover

BBC Carrying Case

UPGRADE KITS

Acorn DFS Kitg80 (d) 1.2 05 ROM.E7.50 (d)
Econet Kit.......£55 (d) DNFS ROME17.50 (d)
BASIC Il ROM with User Guide £22.50 (d)

ECONET ACCESSORIES

Technical Information:
1200/75 Baud. Standard Viewdata/Prestel Protocols.
\_Please note that a '‘Prestel’ type terminal must be used.

TECHNOLINE offers you 24
hour, 7 days a week
ordering/information.
*New Products *Comment Box
*Technical Pages *Comments on
Stock and availability of Products
*Placing of Orders and many others....

Techno-Line 01-450 9764
24 hour, 7 days a week.

o

Econet Starter Kit.............285 (b) Printer Server Rom
File Server Level |...........E75 (d) 10 Station Lead Set
File Server Level Il

£26 (c)
£210 (d) Adv. Econet User Guide...210 (d)

BBCBPLUS
£409 (a)

Mow availlable trom stock

ACORN BITSTICK S

The renowned 'BITSTICK' graphic CAD package. Using the on-
screen menu and colour pallette, it can draw freehand as well as
lines and shapes with great accuracy. Any part of a drawing may
be magnified many times, and up o 48 drawings may be saved on
a disc. In total, a friendly yet sophisticated CAD system offering
tremendous value. £325(a)

ACORN’s multiplotter driver for Bitstick graphics. £79(c)
(Al popular plotters included)
Epson FX80 screen dump routine for Bit Stick. £35 (d)

ACORN WINCHESTER DRIVES

Acorn Hard Discs are now available in 10 and 30 Mbyte
versions. The drive plugs into the 1 MHz bus. The ADFS filing
system with its hierarchical filing structure provides excellent
file management facilities. Data transfer rate of 1 Mbit/sec and
average seek time of 85 ms provides the user very fasl access
to very large amounts of data. File Server Level Ill can be
installed on the Hard Disc before delivery.

10 Mbyte Winchester Drive £1299 (a)

30 Mbyte Winchester Drive £1999 (a)
Add £200 to the cost if File Server Level Il is to be installed.

ACORN 2nd PROCESSORS

The Z80 2nd Processor converls your BBC into a CPIM business
computer. Complete with comprehansive free software, £348(a)

The 6502 2nd Processor provides both an increase in speed and
memaory E175(a)

ACORN P-SYSTEM

The long-awaited-for portable operating system has arrived.
Intended for use with the 6502 Second processor, this portable
operating system is a complete implementation and comes
complete with a Filer, Editor, and compilers for two languages,
USCD PASCAL and FORTRAMN-77. Widely used in universities
and colleges, as well as being popular with business software
authors, P-System is user-friendly, offering ease of program
development as well as portability. E263(bj)

EPROMs/RAMS

2764-25 £2.60 (d) 6264LP-15.............E6.00 {d)
27128-25............... €5.00 (d)

GRADUATE: The ultimate upgrade - converts your BBC into a
powerful 16 Bit business computer and makes it disc and hard-
ware compatible with the IBM PC. With 256K RAM and
dual drives, it simply connects through the 1 MHz bus. (The
disc drives can be used in both BBC and I1BM mode, without
requiring a disc interface.). The top-of-the-range Model GB0O/2
comes complete with the free Xchange range of software, and
includes a full feature word processor, a financial package —
planner, a database and a business graphics all linkable., y~. a 4
(This highly acclaimed software is now available for
the IBM PC at a cost of over E4001)

Graduate GB00/2 £899 (a)
(Offer valid for limited period only).

280 Card ZEP100 with PERFECT Software

Packages + Z80 Basic .
Z80 Disc Pack ZDP240 with software as above.. £550 (a) {Y
20Mb Hard Disc + 1 x 400K Floppy Drive...... £1,950 (a) %
Unicorn 68000, Unix OS/Z80B/512K, 20MB

Hard Disc, 400K Floppy.....ccccoooiiinins . £34495 (a)

MULTI-FORM Z80 2nd PROCESSOR

This is a unique Z80 2nd processor running CP/M and allowing
use of the massive range of CP/M software. What makes this
unit rather special, is that it can be used with software from
other GP/M computers, without the user needing specially
configured software for the BBC. As supplied, the unit will read
many formats and it is possible to configure the unit for

virtually any other CP/M machine. Please contact us for further
information.

ACORN MUSIC SO0

Convert your BBC micro into a sophisticated music composition aid :
and sound effects generator. Custom made software will provide you |
with the flexibility 10 compose, experiment, perform and teach music. |
Stereo cutput can be connected to a sound system including your home |
stereo unit. Full specification on request. E174(a)

SYMPHONY KEYBOARD
SYMPHONY KEYBOARD FROM ATPL — a professional 4

octave keyboard with sophisticated controlling software. lts multitude
of facilities include simulation of musical instruments, sound effects, |
octave shift, pitch bend etc. etc. £108(a) |
Synth-500 disc allows its use with the Acorn Music 500 E10{d) i

Techno-Line 24HR VIEWDATA SERVICE
Tel: 01-450 9764




Techno-Line 24HR VIEWDATA SERVICE

Tel: 01-450 9764

PRINTERS TECHNOMATIC

All prices exclude VAT
ALL PRINTERS HAVE A 12 MONTH GUARANTEE

DOT MATRIX PRINTER ACCESSORIES
| EPSON :

LX-80 NLQ — a new low-cost high performance dot  Fxao plus sheet feeder £129(b)
matrix printer from Epson. Its many features include PaperRollHoldere17(d) FX80Tractor Attachment £37(c).

i Interfaces: 8143 RS232¢e28(c); B148AS232 + ZKEST(c);
Near Letter Quality, Draft mode, programmable 3132#991'3'155&{3:}: 2165 ECE 1 Cabieciric)

characters, a variety of print styles, graphics etC. serial s Paraiel Interfaces with larger bulfers available.

Supplied with friction feed. Ribbons: RX/FXIMXBOES.00(d);, RX/FXIMX100g10(d); LXBO £6(d) All -
: FX80 Dustcover £4.50(d); LXB0 Tractor Unit £20{c);
LX-80 £242(a) Optional Tractor Feed £20(c) e R Bk fod HISS pr bO/cE )
KAGA TAXAN: AS 232 Interface + 2K buffer E78{c); Ribbion KPE10/10£6(d) 431 p
L

JX80 COLOUR — a full colour dot matrix printer with  Juki: RS232Interfaceses(c):  Spare Daisy Wheel£14(d), Ribbon£2.50(dii5 451 |

colour text and graphics as well as many advanced  Sheet Feedsr gia2() Tractor Feed Attach £125(a) 1441
printer features. £499(a) BEROTHER HR15: Sheet Feader £189%(a)  Ribbons Carbon or Nylon £4.50(d}

Tractor Feed £99(a) Swivel
BEC Printer Lead: Parallel (42")£7(d); Serial£7(d) i

RX 80T + £210(a) ~ RX 80FT + £220(a) Printer Leads can be supplied to any other length.

RX 100 + £345(a) - FX 80+ £315(a) Plain Fanfold Paper with extra fine perforation {Clean Edge}: 1 2030C

FX 100 + £430(a) 2000 sheets 95" x 11°£13(b) 2000 sheats 14.5" x 11° £18.50(b) | j

KP 810 (80 col) £245(a) KP 910 (156 col) £339(a) Labels per 1000s: Single Row 33" x 17/18" £5.25(d} |
Triple Row 2-7/16" x 1 7/16” £5.00(d) 4 VISIC

BUFFALO 32K Buffer for EPSON PRINTERS EPSON HI-80 PLOTTER

This compact 32K buffer can be fitted internally on any EPSON ©= EPSON technology has once again scored a first by introducing ajisy NY.
printer within a few minutes. It does not require external power or sophisticated A4 size plotter that does not need specialisedis
any modification to the printer. It will hold about 15 A4 pages of  software or programming skills to operate it and yet keep the costit AGA
text freeing your computer fDr other jobs i["ll a fraﬂ[lﬂn le the time it within the reaches of all computer users. Features include 4 pens§ & AGA
would normally have to wait for the printer to finish all that = o, o ;e pto 10 colours to choose from, a variety of pen nibs, JEHILIE
printing. Supplied with full fitting instructions. £93(d) high speed plotting. Powerful software command codes includeBRHILIF
single commands to plot circles, ellipses or triangles. Line or bar S wivel
graphs and pie charts can be plotted in a variety of exciting stylesji :
very simply by keying in the data into the computer. Detailed} onite
BROTHER HR15: +« 14 cps » 3K Buffer « Two colour printing « leaflet on request. £399 (a)
Proportional spacing * Underline * * Bold * Shadow print *

Super/Sub script + many other features. PRINTER EHHRER,‘"BUFFER

BROTHER HR15 £315(a) A unigque sharer/buffer that provides a simple solution to improve
JUKI 6100: + 15 cps + 2K Buffer - Switchable 10/12/15 cpi « System utilisation. It can be connected to up to three computers

Proportional printing + Linear Motor for max reliability. 2nd it will automatically switch between the computers to scan
P L gy ¥ for data — no manual switching required. High speed data inpu

JUKI 6100 2310{3} rate to the buffer cuts down the normal waiting time for th
computers for the printing operation to complete and thu
allowing the computers to be used for other uses. The 64K buffer

GRAPHICS PLOTTER/WORK STATION would hold over 30 A4 pages of tex. %
tudio, h ; rkshop, science  Facilities include: COPY, PAUSE AND RESET. LED indication for
:anhul;:r:t :ﬁ:::rgtga miﬁﬂz',?s?:n'? h:: b:g;sﬂ::‘?“gs mpﬂ";r tor percentage of memory available and data source. Mains powered
1 2
everyone. The 3 colour graphics plotter provides both precision ~Send for detailed speciication.

and versatility. The carriage can be moved with an accuracy of TSB 64 Buffer/Sharer £199 (a)
0.025cm over an A4 area — the plotter being able to accept paper BEC Cable Sat £30

and far thicker materials at sizes of up to A3. The basic plotter CERIPHERAL & COMPUTER SHARERS g -

carries 3 colour pens each of which is software selectable.

Additional accessories greatly enhance the vursatil{w_-::f the unit \we now offer an extended range of peripheral sharers to wltcr
without losing the accuracy. The servo controlled drillirouter, and allow the user to switch between computers, printers and ﬂ‘lﬂmﬁ'l
modems. High quality switching mechanisms housed in 255"

scriber can be used on various materials. A unigue Opto Sensor
scanning digitiser to read & store whole diagrams and fully shielded metal cases ensure reliability. No externall o. .\

The c¢
that e
or dua
‘the ci

{using a Hewlett Packard device) turns the plotter into a high-res
1softw

: photographs. Workstation comes complete with all accessories. ~POWerinput required. and c
Workstation Complete £490(a) All lines on the sharers are fully switched (36 on parallelﬂﬁ”gz
_ and 25 on serial) Parallel Siiid ﬁiﬂl
b A 3 Computers to a Printer 36V36-3 £69(c) 25V25-3 g6dic) IMains
o 4 Computers to a Printer 36VI6-4 £85(c)  25V25-4 £74(c)
2 Computers/2 Printers X-over I6VI6-X £69(c) 26V25-X £69(c)
BBC Cable Set 310 1 (1m ea)) £32(¢) £34(c) ..-_=-
BEC Cable Set 4 to 1 (1m ea)) £30(c) £41(c)
Computer Sharer:
1 computer to 2 printers fitted with Cable for BBC TC526 £19.50(c). i

BREAK-LOCK

Basic Plotter £270(a)

Opto S £72(c) DrilllRouter Attachment £79(c) L e e
0 SEnsor i i i f k key.
Power Supply. PS12V £42(c) PS24V £78(c) E;e;:{nc;s accidentiallunauthorised use of the Break key gm;

Scandump Utility Disc £14.95 (d)

17 Burnley Road, London NW101ED
Telephone: 01-2081177. Telex: 922800
All Carriage Code (a) deliveries by DATAPOST guaranteed for delivery next working day.
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Techno-Line 24HR VIEWDATA SERVICE

Tel: 01-450 9764

01-208 1177

Pleswse s carriage: (ay £5: (b £2,.50: (e £1.50; 1d) £1

and VAT i 13" o toorder. Carriaee (a) senl Iy Dhatapos

MONITORS

| All monitors supplied with BBC Iead_]

MICROVITEC

All 14" monitors now available in plastic or metal cases, please
specify your requirement.
14" RGB

with PAL & Audio

1431 Std Res £185(a) 1431 AP Std Res E205(a)
1451 Med Res £240(a) 1451 AP Med Res £280{a)
1441 HiRes E388(a) These monjtors can receive TV

programs thru a Video Recorder
Swivel Base for Plastic 14" Microvitecs £20(c)
20" RGE with PAL & Audio
2030CS Std Res £380(a) 2040CS Hi Res
KAGA TAXAN 12" RGB
VISION Il Hi Res £225 (a) VISION 11 Super Hi Res £325 (a)

SANYO CD3125NB 14" RGB Std Res £159(a)

£685(a)

MONOCHROME MONITORS:

§ SANYO DM8112CX Hi Res 12" Green Screen £95(a)
KAGA KX1201G Hi Res 12" Etched Green Screen £99(a)
KAGA KX1203A Hi Res 12" Etched Amber Screen £105(a)
PHILIPS BM7502 12" Hi Res Green Screen £75(a)
PHILIPS BM7522 12" Hi Res Amber Screen ET9{a)
Swivel Base for Kaga Monochrome fitted with Digital Clock  £21(c)
Monitor Plinth for the BBC £13.50(b)
Double Tier Plinth for BBC and flat pack dual drive £19.50(b)

‘BBC Leads Kaga RGB £5(d)Microvitec £3.50{d)Monochrome £3.50(d)

| Designed for use with Microvitec metal cased monitors, and using

the RS-423 socket, this unit brings genuine touch-screen
operation to your BBC. Ideal for the educational market. Supplied
iwith a users handbook and utilities disc containing starter
programs and development software, £260(b)

DISC DRIVE MULTIPLEXER

The cost-effective alternative to networking! A self-contained unit
that enables up to four computers to be connected to one single
or dual disc drive. No hardware modifications — simply plugs into
the computers disc interface connectors. No ROMs or other
software needed. All DFS commands work as normal. The
switching of drives between computers is totally automatic and
completely invisible to the user. This unit is ideal for installing in
tlassrooms and other situations, where networking is not planned
Of necessary, or where costs must be kept low. In many cases
software needs to be shared, although full networking complexity
and cost is not needed. Several of these units can be connected in
series to allow more computers to access the same discs, i.e. two
quads connected to one dual will allow 8 computers to share 1

drive. Units are supplied with 5' of cable per outlet as standard.
Mains powered.

=TT

r BBC 1 l

BBC 3

TDM4
C BBC 2 J BBC 4 “"‘=-1
R | =l 5
e 4
s — DISC CONNECTOR
TDM4 Quad Unit (up to 4 computers) £1 3513_‘;
TDM2 Dual Unit (2 computers) E75(b)

DISC DRIVES

- TECHNOMATIC drives are fitted with high quality slimline Mitsubishi
mechanisms and represent the state of the art in drive technology. The
drives are built to the highest standards and are tested to their full
performance capability before packaging.
Single drives are available with or without integral mains power supply,
The dual drive power supplies are switch mode type and are generously
rated to ensure minimum heat generation even over long periods of

operation. All drives with integral power supply are fitted with a mainsg
indicator. ‘

The drives are housed in attractively designed metal casings painted in
hard wearing BBC matching paint. The dual drives can be supplied in
stacked version or with built-in plinths. The plinth version cases are of
sturdy construction to carry any moniter and provide a simple method of
having a compact computer installation.

The 80T drives are supplied with the 40/80 track switching modules at no
extra charge. The 40/80 track switches are conveniently positioned in the
front on dual drives to enable sasy switching between the tracks.

All drives are supplied with all the necessary cables, manual and a
formatting disc. The mains powered drives are also fitted with a 13A
mains plug suitably fused. The drives are ready to be fitted to the

computer. All drives are capable of operating in single or double density
modes.

Single Drives: With integral psu:

1 x 100K 40T 55 : TS100 £85(b) PS100 £120(h)
1 x 400K 80/40T DS : TS400  £125(b) PS400 E145(h)
Dual Drives:jwith integral psu)

Stacked Version; Flinth Versions:

PD200 2 x 100K 40T 55 £1904a) PD200OP £215(a)
PDE00 2 x 400K BO/M40T DS £265(a) FDEOOP £289{a)

Note: We can supply drives with Shugart mechanisms at
considerably lower prices. Please phone for details.

3.5" Drives:

These compact drives, used with most of the new 16 bit micros
offer fast access times and high performance with minimum of
power consumption. The mechanisms are 80 track double sided
and are capable of both single and double density operation. The
single drive is offered in a dual case with a blanking plate for

future upgrading. The drives come complete with cables, manual
and formatting disc.

TS351 x 400K 80T DS £99(b) TD352 x 400K 80T DS E175(b)

3M FLOPPY DISCS

Authorised Distributor
Data Recording Products

Ir ry standard high quality discs with guaranie
in pack (

40T SSDD £13(c) 40T DSDD £18ic)
80T SSDD £22(c) 80T DSDD £24(c)

3;" discs. Pack of ten £38(c)

pertormance for life. [n

QO==Hp202ZT0O M-

FLOPPICLENE DRIVEHEAD CLEANING KIT

The FLOPPICLENE drive head cleaning kit is an ideal way to ensure
the optimum performance of your drives. The use of disposable.
cleaning discs eliminates the risk of contamination and abrasion of
sensitive driveheads. These risks are normally inherent in the reusable.

drivehead cleaning kits. Floppiclene with 20 disposable cleaning kits.
£14.50(b)

DISC ACCESSORIES

Single Disc Cable £6(d) Dual Disc Cable £8.50(d)
10 Disc Library Case £1.80{d) 30 Disc Case £6.00(c)

Lockable Storage Boxes 40 Discs £14(c)100 Discs £1%c)

17 Burnley Road, London NW101ED

Telephone:01-208 1177. Telex: 922800 :
All Carriage Code (a) deliveries by DATAPOST guaranteed for delivery next working day.
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COMMUNICATIONS
[ moeEms .

BULZ BOX A full spec, BT approved, pocket size, direct connect
modem with both originate & answer modes, full & half duplex,
allowing access to many databases, bulletin-boards as well as
Intercomputer communications. It conforms to CCITT V21 300/300
Baud Standard. Battery/mains powered £62(c) BBC Lead £6
External PSUE5(c)

MINOR MIRACLES WS52000 A world standard modem.
having BT approval, coveringV21,V23 (BELL103/113/108outsidathe
UK) and including 75,300,600, 1200 Baud ratings. What possibly
gives this modem its big-
gest advantage ‘15 its
option of computer con-
b trol. A 25Way RS232
input as well as possible
computer controlled
autoi/diallauto-answer
makes this modem
unique. WS2000 E129(c)
BBC Serial Cable E7.

WS2000 Auto-Dial card: includes an integral loudspeaker for
monitoring of the phone line £30(d).

BEC User Port cable (for modem control)£7.

SKi KIT (Allowing total control of the modem by your computer) £10,

D51 Disc (for Commstar): When used with the Auto-dial card, SK1 Kit, and a
user port cable, this software will dial out to Prestel, enter your password
atc. and leave you in Commstar. Will also store many bulletin board
telephone numbers and protocols or autodialling £10.

WS2000 Auto-Answer Card £30(d).

{Please note that the A/D & A/A Cards are still awaiting BABT Approval.)
DATA-BEEB An advanced communication ROM from Miracle
Technology. Its many features include both Viewdata (Prestel)
and Terminal modes, Auto-Answer and Auto-dial for fully
expanded WS 2000's etc. Macro facilities allow flexible use of its
many facilities e.g. automatic dialling, log-on, going to a specific
page, printing it, and going off-line, all in one operation. £25(d).

NEW WS3000 SERIES ~ a new range of microprocessor based
modems, offering speeds of up to 2400 baud full duplex. Features
‘Include: ‘Hayes' protocol compatability, Auto-Answer, Auto-Dial,
speed buiffering, printer port, data security option, etc.

WS3000 V2123 (V21 & V23) £285(a)
WS3000 V22 (as above plus 1200 baud full duplex £495(a)
WS3000 V22bis2400 (as above plus 2400 baud full duplex) £650(a)

-
WEPETLET
——
e —
-
=T

- s, VEET L&

COMMSTAR An ideal communications Rom. Extremely easy 1o’
use, yet very versatile. It features both a Prestel mode as well as a
Terminal mode, thus offering very good value for money. In
Prestel mode, all normal Prestel features are available including,
downloading of software, saving and retrieving of pages on disc,
page tag, revealing of hidden text etc. Its terminal mode is ideal
for bulletin boards etc. Any type of file, (not just ASCIl) may be
sent using XModem protocols. Even includes an elapsed time
clock. £27(d)

TERMI-IT A good general purpose communications package for
bulletin boards, electronic mail etc. (Not for PRESTEL) £26(d)

COMMUNICATOR This is a full 80 col VT100 terminal emulation
program on 16K eprom. It is a more advanced program than TERMI
and features easy to follow screen menus. The rate at which datais
sent or received is easily set up with rates up to 19200 Baud with B0
column text. Allows files to be transmitted from disc, or a copy of
Iincoming data to be sent to a file or to a printer. (Communicator is
not suitable for PRESTEL). £57(d)

‘TIME-WARP’ REAL-TIME CLOCK CALENDER

We have broken the price barrier! A low cost unit, allowing the facilities of
| units costing far more. Built to professional standards, it opens up the total
spectrum of Real-Time applications. Pnssihimies“
include, desk diaryiplanner, calender, continuous
| display of on-screen time and date information, :
automatic document dating, precise timing and

control in scientific applications — its usas are

endless. Simply plugs into the user port — battery

backup is supplied as standard. A full manual as

well as Extensive software on cassetie (easily
| transferred to disc) — no ROMs needed. £29(c)

TECHNOMATIC

All prices exclude VAT

EPROMER |

A sophisticated eprom

programmer that handles the

full range of popular single rail

eproms (incl 27256) and allows

the user full control of the

programming process.

Its bnwerful menu driven

software makes the

programming of eproms simple, efficient and eliminates the nes

to have fiddly switches for selecting eprom types, programminy

voltage or method. The features include:

* Integral power supply ensures no power drain from th
computer,

* Interfaces through 1 MHz bus, fully buffered,

* Clear and simple instructions displayed on the screen make

the programming easy for both the first time user and the |

advanced user.

Eproms upto 16K (27128) programmed in single pass.

Selectable programming voltage 25/21/12.5V

Selectable programming method — normal or high spee

algorithmic. High speed programming enables 27128 to by

programmed in just over 2 mins. Normal programming skipi

addresses with FF data to increase programming speed.

Automatic verification on completion of programming.

User can select any section of the eprom from a single byte

its full address range to Blank Check/Read/Program/Veri

enabling program development/changes very simple.

Full screen editor with HEX/ASCII input.

Full tape/disc filing facility. Data input from keyboard/Tape

Disc/Eprom,.

Constant display of all options selected.

Several BBC BASIC programs can be entered on a singl

eprom,. '

Checksum facility allows for easy identification of

programmed roms.

EPROMER Il with Manual & Cassette £99(b) Software on disc &
ROM based software£10

UV ERASERS

UVTIT Eraser with built-in timer and mains indicator. Built
safety interlock to avoid accidental exposure to the harmful U
rays. It can handle up to 5 eproms at a time with an average erasing
time of about 20 mins, ES9(b).

UV1B as above but without the timer. E47(b).

ROM/RAM EXPANSION SYSTEMS

COMPUTER VILLAGE ROM/RAM BOARD: A beautif
designed expansion board, simply plugs in — no soldering. (Fits i
6502 and Video ULA Skt). Fully buffered with 16 paged Ro
capacity. Option of 16K paged Ram, with software initiated wril
protect — battery backup is included. It allows nine differs
ROMIRAM configurations. £43(c)

ATPL SIDEWISE ROM EXPANSION BOARD: A well co
structed expansion board, simple to instal and requires n
soldering. All buses are buffered. It allows full sideways rof
expansion to 16 ROMs. One socket has been split into two 8l
sockets to allow the use of BK CMOS RAM. Battery backup optia
allows data retention in the RAM when the computer is switche
off. Several link selectable options including write protect for th
RAM. ATPL Board £29 (d) Battery Backup Kit£18 (d).

RAMROM-15: The advanced sideways ROMIRAM expansiof
system. This is an external unit, using high guality construction
attractively packaged in a BBC coloured metal case, allowing eas)
access to all the sockets. (Allows other units to be fitted inside th
BBC). Absolutely no soldering is required. Allows 11/12 additiona
sideways ROMs to be fitted with an option of up to 16K sideways
RAM. All commonly available RAM can be used i.e. 4801/6116/626
or xx128. All the hardware to take the RAM is already fitted e
battery backup. For development work and further expansion
most of the 8502 processor signals are available, Supplied witl
utility dise and full instruction manual. £86(b). -

[ ARIES B-12 Board £40 (d) ARIES B-20 Board £78 (d)

17 Burnley Road, London NW101ED
Telephone:01-208 1177. Telex: 9228C0
All Carriage Code (a) deliveries by DATAPOST guaranteed for delivery next working day.
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RB2 TRACKER BALL

A precision built tracker ball. Software allows RB2 to function,
instead of cursor keys, for word processing, CADICAM etc.
Software includes a graphics/CAD package.

RB-2 (with ‘microdraw’). £52 (b)

RB-2| (with ‘icon artmaster’). £60 (b)

AMX MOUSE

sophisticated mouse has many advanced features such as
s, Windows etc. The supplied ‘AMX ART' is a superb, yet
ple-to-use CAD package allowing the creation of amazing

Jramming |

from the

sg ,m:“e graphical designs. A screendump for drawings is included. It can
also be used with Wordwise/View to replace the cursor keys.
: Supplied complete with CAD Package, ROM and full instruction
Pzr..a ’:gﬂ gg AMX DESK — An organisational program, including memo-pad,
elephonel/address book, diary, alarm, calculator etc. On Disc.
ing skips
speed. £22(d)
- ' X PRINTBOX
le byte to o
amiVerify §
JRMX UTILITIES — provides new drawing facilities including
g écom, colour sketch and more. On Disc. £13(d)
ard/Tape/
B ACORN TELETEXT ADAPTOR£192(a) |
_ ACORN IEEE INTERFACE
in disc £3 |
:' This interfaces enables a BBC computer to control any scientific
- d technical equipment that conforms to the IEEE488 standard,
e § it a lower price than other systems, but without sacrificing any
. Built-in

iaspect of the standard. The interface can link up to 14 |EEE
icompatible devices. Typical applications are in experimental work
in academic and industrial laboratories, with the advantage of
speed, accuracy and repeatability, The interface is mains powered

dcomes with cables, IEEEFS ROM, and user guide. £282(a)

irmful UV
e erasing

eautifully
g;‘lt:s into
| Rom
ted write
different

GEMINI DATABASE MANAGEMENT SYSTEM

:_tums include » almost unlimited file size (max 10Mbyte) .
supports up to 4 drives « Max of 5000 records per file « max 6K
record size - max of 62 fields «generatres form letters from records.
Please ask for leaflet. £68(c)

well con. .
5 IEWSTORE: An exciting, powerful database with many features:

res no §
gy: rom B Display can be ‘spreadsheet’ or ‘card-layout’ type. Powerful
iﬁ'tw gk § Selection and sorting utilities. Any screen mode can be used. Data
ﬁp option can be sent to View and ViewSheet, Maximum file size 4096 MByte!.
switched " aximum record size 60K, £52(d)

ct for the B STARJataBASE: A fast machine code, true random access data-
base program in a 16K Eprom. Up to 4096 records in a file, up to 69

xpansion

fields in a record. The record layout is totally user defined. Entirely

struction, § menu driven — thus very user friendly. Extremely fast searches are
vingeasy § Possible using the Keysearch facility. Mailmerging from View and
nside the B Wordwise, and address labelling. Its printer configuration suits
dditional § any BBC compatible printer. £69(d)
oo J CLARES BETRBASE £18(d)
itted e.g. § MASTERFILE I1: The new version of the popular general purpose file
Jansion, B management system. It allows large amounts of information to be stored

' and processed. It is extremely powerful yet flexible to use. The dise version
- allows up to 17 fields per record, and the only limitation as to the number of

lied with

£78 (d)

facilities including use with WORDWISE/VIEW E16.50(d) Disc (80 or 40T).

CP/M SOFTWARE FOR TORCH
280 ACORN I80 PROCESSOR

We can now supply almost any CP/M based software package ina
format suitable for the Torch 280 and Acorn Z80 second
processors.

WORDSTAR PROFESSIONAL: The advanced word processing
package comprising of WordStar, MailMerge, Starindex and SpellStar,
a total combination offering substantial savings on individual prices.
WordStar is the best selling word processing program on the market,
Extensive operator aids include a comprehensive yet friendly manual,
step-by-step training guide, command cards, on-screen menus with
four levels of help messages etc. etc. SpellStar checks text files against
its 20,000 word-plus dictionary. You can both add to the d ictionary and
create specific supplementary ones. Mailmerge is ideal for mailing
applications where lists are selected on a range of criteria. It enables
the fast production of personalised form letters, mailing labels,
invoices, etc. Starlndex creates alphabetical indexes, tables of
contents, paragraph numbering and much more

WORDSTARPROFESSIONAL £310(a)
WORDSTAR £275(a) MAILMERGE £145(a)

DBase-ll: Undoubtedly ‘The Database’, can be used for an almost
limitless number of business applications, ranging from mailing list
preparation and maintenance through to running accounting ledgers
and payrolls. In addition to standard database features it provides
much more. An on-disc tutorial takes you from setting up a simple file
all the way through to setting up custom screens and reports.
Automatic calculations may be performed on data, and fields or entire
databases may be modified or replaced with single, English-like basic
commands; Dbase-ll can therefore be used by general persennel having
no programming knowledge. It can be tailored to suit a variety of
professions and individual needs, with files such as accounting, pay-

roll, time billing, job costing, scheduling and mailing lists. It can access -

saveral files at atime. It is fast, flexible and powerful. £335(a)

SuperCale-2: A powerful decision making tool which helps to
solve complex ‘What if..." financial modelling and forecasting
questions. With a working area of 63 columns and 255 rows,
Supercalc 2 takes full advantage of colour and full memory. It
allows consolidation of different spreadsheet files, sorting, a
wide choice of formats. Full documentation with easy to follow
lessons and single key commands make the use of Supercalc?
very easy. Separate windows provide for display of results and
formulae simultaneously. Calendar and date calculations simplify
calculations on loan repayment and periods. £180 (a)

Pro-Pascal: A full implementation of the International Standard
for Pascal (ISO 7185) apart from the optional conformant
parameters feature. In addition to the standard features of Pascal,
Pro Pascal includes: dynamic strings for character and string
manipulation, 9 digit integers and random access file handling for
data processing applications, single and double precision
floating point arithmetic, an assembler level interface for systems
programmers, and separate compilation of program segments for
huilding libraries of commonly used procedures and enabling very
.arge object programs to be constructed. Pro Pascal is a 3 pass
compiler, converting a source program into efficient Z80 machine
code. The package includes a compiler, run-time library, link
editor, library manager and cross referencing utility £220(a)

BSTAM: A telecommunication facility used for transmitting any size
CPiM file £165(h)

Other packages available include CIS-COBOL, INFOSTAR, FRIDAY.
DMS + , FMS, SAGE, ATI TUTORIALS, MACRO-80 etc. Please telephone
with your requirements.

TORCH GRADURTE SOFTWARE

We are able to supply most popular software packages including:

L fecords is the capacity of the disc. Typically, using 5 fields, about 2000 FRAMEWORK, WORDSTAR, WORD, EASY-WRITER, DBase-ll & I,
records may be stored on a 100K disc. This latest version features many new' LOTUS-123, VISICALG, SAGE etc,

Please telephone with your

requirements.

17 Burnley Road, London NW101ED

Telephone:01-208 1177. Telex: 922800
All Carriage Code (a) deliveries by DATAPOST guaranteed for delivery next working day.
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ROMs/SOFTWARE

WORD-PROCESSORS

YIEW Acorn's new version V2.1 word processor rom. Advantages include
printing straight from memary and editing in any mode. E48(c)

HI YIEW Disc based version of VIEW word processor for use with the 6502
2nd processor. Allows 47K of user mamory. £52(c)
VIEW INDEX Disc based program to create an index from VIEW text files.
Ideal for anyone concerned with writing extensive reports or books, £13(d)

WORDWISE: 0ne of the most popular word processors for general use
£34(d)

WORDWISE PLUS: The new advanced Wordwise on a 16K eprom, for
the more specialised users who reguire added features and flexibility.
Four new programs are also supplied allowing mail-merging, index
generating, two-column text printout and continuous processing. 43(d)

SPELLCHECK-1 e15(d)

SPELLCHECHK 1l: A ROM based fast machine code program that works with
both VIEW and WORDWISE. Vocabulary disc supplied with 6000 words can
be expanded to well over 17,000 words on 100K drive. Fully comp atmle with
6502 second processor. 50(d)

SPREADSHEETS

YIEWSHEET: Acorn's spreadsheet provides 255 columns and 255 rows and
will operate in any mode. Windows can be created which can then be re
arrangf!n 1o provide any print-formal required Function keys provide foreasy
entry of commands. Printer control codes can be used using the printer
driver. Fully compatible with VIEW and the 68502 2nd Processor. E48(d)
ULTRACHLC 2: This enhanced version of the original BEC Publications
popular spreadsheet ROM includes many naw features including ful
compatability with the 6502 2nd processor running as HiCalc allowing 44K of
user memaory, operate in any mode, greater flexibility in prinler contro
gpooling as ASCIH file etc. All these features are in addition to the I'.'II':':'.I"'IH
powerful features such as handling of labels and nur |I: rs as values.
Column width control and features narmality found in weall designed spread
sheets. E45(d)

IMTERSHEET: The new spreadsheet from Computer ’-’.‘.ur'-';:'-nfb Many
advanced facilities including 105 characler display, several spre
may be used at once, may be used with View & Wordwise elc. etc.

INTERCHART: Graphics Package

LANGUAGES

6502 DEVELOPMENT PACKAGE: a Macro-Assembler with ulilities for

wse with the 6502 2nd Processor. Enables the sericus programmer to
develop large programs in assembly language. £43.35 (d)

huﬂlcl
£38(d)

ESQ-PHECH[: Acorn’'s full implementation of International Standard
Pascal on two 16K ROMs. Disc Version for use on 6502 2nd Processor also
supplied. Comprehensive manual. E60(C)

ACORN LOGO: a full implementation of the Logo language from
Acornsoft. Supplied as two BOMs with a tutorial course and lechnical
manual. £60({b)

CBCPL: A tull implementation of the BCPL compiler language consisting of
the language ROM. disc containing the BCPL compiler, a screen aditor, a
6502 assembler. other utitities and programming aids and examples of BCPL
code and a 450 page manual: £52ibd

. BCPL CALCULATIONS PRACKAGE: supplied on disc, it supports floating

point, fixed point and fast integer calculations. It includes the BCPL
calculation files, example files and a comprehensive user guide £17.30¢b)

BCPL STAND ALOME GENERATOR: utilities in this package enable the
‘programs developed using the BCPL ROM to be converted so that they can
be run on any BBC micro whether it has a BCPL ROM or nef. Stand alone
_programs for other 6502 bazed systems can also be developed. E43(d)

ACORM LISP Rom £43(d); FORTH £43(d); COMAL £43(d)

MICROTEXT:
Laboratory.

The authoring system from the Mational Physical

£53(b) Cassetle £43(h)

. G:FORTH: An advanced implementation of FORTH which follows the
79-Standard specification on a 16K ROM and has a full double number
extension sel, Il incorporates an editor, 6502 assembier, very fast turtle
graphics and supports exlensive string and file handling. It containg 540
predefined words including those for reading joystick ports, produce
sounds. sel and read the time and produce random numbers. Fully
‘compatible with disc or tape filing systems and works in any mode. Package
comes complete with a USER GUIDE. Introduction to FORTH and 16K
GFORTH ROM, £41(d)

- OXFORD PRASCAL: & fast, compact P-Code compiler, that fully utilises
BBC Graphics and sound, contains a powerful editor, and produces “stang-
~ alone’ sollware. £43(c)

UTILITIES

ACCELERATOR: From Computer Concepts — Finally, a
comprehensive compller that will compile existing BBC Basic
programs, simply, and in most cases, without alteration. Compiles to
either intermediate code or machine code. Supplied with two Roms,
manual, utility disc ete. £56(d)
SPEECH ROM: From Computer Concepts — allows infinite speech
with the Acorn speech system using simple * commands. Pitch and
emphasis can be altered — even singing is possible! £29(c)
DISC DOCTOR: Computer Concept' s popular disc utility ROM which adds
M0 commands to the DFS system. £26(d)

GRAPHICS ROM £24(d)

PRINTMASTER: The ROM that features the most versatile screen dumps
for the Epson MX/RX/FXB0 and KAGA PRINTERS. Includes mode 7.
rnagmfir;ahon_ character definition enlarged lext. elc. elc — in short — this
ROM does it alll £27(d)
BROM: The new ulility ROM from Clares — a Toolkit ROM that gives you full
screen editing. Many extra funchions are included £29(d)
REPLICA Il: 40 & 80 Track Versions available £9.75(d)
EXMOM-1I: Advanced MIC Monitor. £22(d)
TOOLKIT: Adds 27 new commands
SLEUTH: Basic Debugger £21(d)

HELP: ROM based comprehensive on screen HELP facility to aid and speed
up programming. £19(d)

DUMPMASTER: Disc based dumps for many printars. £8(d)
HERSEY CHARACTER: Font generator €11.00(d)

BILLBOARD: A useful program that enables your BBC to produce super-
large ‘Billboard” type characters i.e. a continuous horizontal scrolling of

to BBC Basic. £21(d)

super-large characters. Supplied in ROM

DISCMASTER: Disc Utility. £15(d)
Cass £7.50(d)

MUROM: Music Davalopment ROM
MICROGUIDE: Keyboard Key-Plate

BEEBUG SUPERPLOT

BEEBUG DESIGN

When ordering software on disc please specify track format (40/800 |

BOOKS

{(No VAT p&p £1.50 per book)

CPUiAssembly !.anauaua- Books
6502 Applications....

6502 Assy Lang Frag

6502 MIC for Beginners..........
6502 Advanced Program mmu
6502 Programming :

LE13.45
L E12.95
L E23 405

BBO9 Assy Lang ng;ammmu;
6809 F'mgfammlng

B0BE Book... s

GAOOD Asgy Lang Prog. ...
B0BT Applications and
Programming (IBM) PC........co e

LANGUAGES

BBC Micro Sideways Roms ﬂavs
CRM Handbook...

Mastering the CRiM .

FORTRAN Gn»u»kbook.. i
Introduction fo PASCAL. ...
Prog the Micro with
PASGAL....ciinn :

This LMD BOoK. .o

BBC Micro Books
Books for Beginners:

BASIC prﬂﬂrﬂmmlng on the
BBC — Cryer....

BBC BASIC...

BBC BASIC Iqr Baglnnars

BBG Micro tor Beginners..

Century Computer Prog ........

Drawing Your Own BBC F'rugra.-rns E 655
Easy Prog for the BBC .

Micro...

Frmm:ll',.r l:‘-umpulnr Book...

Gateway to Computing BECI..

Gateway to Computing BBCZ2...
Introducing the BBC Mic:rn..........

Mathematical Programs in BBC Basic
E7.25

Llnuu-gn.l'ngramninq
30 Hour BASIC...
Advanced User Gulde
Adv BASIC Rom User Guide.......
Advanced MIC Tech for BRC.....E 650
Advanced Prog Tech for BEC.......E8 35
Assy. Lang. Prog. made easy......K 5.85
Assembly Lang Prog 21'|d Ed
—“éum baum... HJL'.: gg:
fid Asnmbly Lan.-n on B
;Eg.m Rom User Guide... E B85
BEC Micro Am'nnwd
Programming ...

s 35
1250
£ T.50

2995
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BBC Micro Sideways ROM's
RAM's
BEC Rom Book B. Smilh.......cci
BCPL User Manual ACom...........
Craative Assembler on BBC......
Discovering BBC MIC........
Guide o the BBC ROM. ...
Exploiting BBC BASIC...

FORTH Acorn...

Further Prqgrammlng mr BBC
LISP Acormn... TR 1
ngrummlng |he EBC
Structured Prngrammlng
S-FASCAL Acorn......... ¥
Using BBC BAZIC, ...
Waord Processing on BBC
Wordwise + Epson).........lie..

SOUND & GRAPHICS:

Advanced Graphics wilth BBC....
BBC Graphics & Sound.......oo
BBC Micro BASIC, Sound

& Graphics....
Creative Gfaphucs -'uccurn .
Graphics on the BBG Micro. ..
Turtle Graphics.... :

EDUCATIONAL:

BBC Micro in Education............

Prog for Education (Pri.5ch).._....

DISC DRIVE SYSTEMS:

Advanced Disc User Guide...........

BBC Micro Disc Companion....._..
Disc-Drive Projects tor Micro's.....

Dizc Book..

Disc Programming TEchnlquas :

Disc Systems... R

Using Floppy Discs...

APPLICATIONS:

BBC Filing Systems & Databases. E7.95
BBC Software Projects.......w.t 895
Business Programming on BBC.E 7.85
Business Appiicailons on BBC.E 7.85
DIY Robotics & Sensors,..........E 6.95
Essential Maths BBC/Electron ...
Explaring Music with BBC

& Electron...

Graphs & Charts Ac

Interfacing Projacts for ‘BBC.

Making Music on the BBC...

GAMES:

100 Programs for the BBC..

Instant Arcade Games...

BBC User Guide Acormn...

MISCELLANEQUS lﬂﬂl&-

[T
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£15(d)
£21(d)
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"NOYACAD T

Computer Rided Draughting
for the BBC Micro

~\

T >

A sophisticated CAD package with unique facilities which until
now were confined to custom built CAD packages.

Whether you want to draw a complex electronic circuit diagram or
plan your new kitchen or simply draw a cube NOYACAD will help
you do it better and more easily.

All you need is o BBC micro model B fitted with Acomn DFs and o
single disc drive. If you have a 6502 2nd processor and a dual
disc drive then NOYACRAD's capabilities are further enhanced.

*  Very user friendly with all commands and controls from the
k d. Special windowing techniques make avallable to the
vser almost one million dots allowing o lot more detall to be
on the drawing than one would normally expect the BBC to be
copable of. (Mode O screen only 1'6 the number of
dots). The drawing can be 4 windows across and 5 up. '

Libraries of user defined ICONS such as electronic symbals can
bcumudmymdodludmlnﬂwmﬂdhnfderg
another diagram. ICON size is not limited to a number of pixels.
An ICON can contain upto 500 lines. so complete drawings o
sections of large drawings can be saved as ICONS for use with
other drowings.

ICONS can be called by name from a library into any part of the
diagram and can be moved. enlarged, reduced, rotated in 90°
steps and have mirror Images made before being finally
positioned. COPY facility speeds up the drawing if particulor
shopes are repeatedly used.

The zoom facility allows the user to magnify any section of o
drawing by upto 20 times to make it easler to insert details.

User definable grid helps the user set his own scaling for the
drawings.

r—

Horizontal and vertical displacements can be measured in any
Upta&‘huh’mnbluudtopmdmmllhyumm and
then user can decide which levels are to be displayed. This can
be particulorly useful in pcb drawings. architectural drawings
with details of the services behind the walls displayed only when
Text can be added ot any pasition vertically or horizontally.
Uuﬁ?ndprmmﬁiﬂwmdw.highufplmw
drowlings and considerably foster .
without the 2nd processor is faster than any other CAD package

~ we have seen for the BBC).

Powerful delete facilities allow deletion of single lines or whole
sections with minimum of key presses.

Printer for Epson compatible printers incorporated in the
mwrmqsmgfd'ﬂnhghnMwmdm

An optional plotter utility will allow output to a range of popular
plotters for high quality diagrams.

Version with tracker ball utility to be availoble soon,

NOVACAD will prove to be an invalvable teaching aid in
technical schools and colleges and for anyone involved in
draughting it will be an ideal labour saving tool.
NOYACAD with 16K ROM, Utility disc and o
comprehensive manval £79(c).

Plotter Utility Program £21.50(d).

BBC ComPUTER SPHRE PHRTS (Carriage code (d)

TECHNOMATIC LTD

MATL ORDERS TO: 17 Burnley Road, London W 10 1ED
(Tel: D1-208 1177 Telex 922800)

SHOWS AT: SW London: 15 Burnles Road, London S W 10 1ED

¢ U Dollis Hill 2 mins walk, ample car parking space)
Woesit End: 305 Edgware Road, London W2, Tel: 01-T230233
{ Near Edgware Road €

Complete Keyboard £52  SerlalULA £l4.00  §522R 2MHz VIA £5.50 7438 £0.40 7415163 £0.75
Power Supply Unit £52  UHF Modulator £4.50 LM324
Keyswitch £1.75
Keyboard Connector  £4.50

£0.45 T4L500 £0.24 TdL5244 £0.80
&502R 2MHz CPY £6.50 SARSO50-Teletext £9.00 T4L504 £0.24 T4L5245 £1.10

65002 CMOS CPU £12.00 684 55P CRT Controller £6,50 T4LSI0 £0.24 7415373 £090
Video ULA £18.00 4522 YIR £31.50 URDTOOZ

£15.00 7415123 £0.80 an £45.00

01-208 1177

All prices exclude ¥ AT, Please add carriage (a) £8
(h) £2.500c) £1.50(d) £1.00
and 15% VAT to order value
Carriage (a) by Dalaposi.
For Fast delivery telephone vour order guaoting
VISA or Aveess card or official order number.
iMinimum telephone nrder £5)

ORDERS FROM GOVERNMENT ESTABLISHMENTS, UNIVERSITIES, COLLEGES, STATESCHOOLS, HOSPITAL M,
NATIONALLY RECOGNISEDR PLOCs WELCOME,

Q== p LOZITAO M =



p&h electronics Ltd

5 THE PARADE - YATELEY
TEL: YATELEY 877222

MICRO CENTRES

TELEPHONE OR VISIT

22/24 GUILDFORD ROAD - BAGSHOT
TEL: BAGSHOT 73078

ACORH
FERIFHERALS

TR || e e rz?n 0a
ALL PRICES INCLUDE VAT EE:E: E;ggﬁ = Sl : Eingg& 80 Ind Processar + Business Softwade .
PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE R IR ESDO0 5502 7nd Processor ... ...
Egaan JX80 Calour Printer IEEI:pG ........... £600.00 |EEE Intertmee ,...................
FAST PHONE/MAIL SERVICE — SAME DAY DESPATCH ON ITEMS INSTOCK  Chne oo .7 e o i
et A : B
SUPPLIERS TO SCIENTIFIC AND EDUCATION AUTHORITIES s by < B T T e
Smith Corona 0100 100cps ... E220000 Acom DNFS Kit """"""
Smith Corona D200 200cps with NLD .......... ERRMOD R RN e,
Beother HA15 Daisy Whest ... . 41500 Casserie Reesrder .
SSJHM mi:ﬁi‘l‘? Dﬂ:':t:l e .. £32000  Eeonet Componente ... ...
e ilves fwhesl with Electron Pl b B e M T
BBLCPWE ......vooeniiin] Amstrad CPCEE4 cobour with o f449.00 Keyboard and Inteeface ............... £300.00  fiectren Plu: E:" snrio s iEE
Electron -+ 5 Games . £34500 1y 7200 Diwhes! ... . £288,00
EEEE + g'?;;u i L ETBR00 | 2000 Sheets FamumEP.péu """" £14.00
+ Printer Lead for BEC/ Electron Parallel ... ... £12.95 i " L
....... E’%ggﬂul}% Primter Lead for BEC Senad ... £o.85 i ( I:E_ Fl k " T
PO Kaga KPE10 140wk NLD ... £330.00
POA EDUCATION
Algerbrabc Manipulation ....... ...
Peeko Computer .....__......
Businass Games e e LRy
N R s e e
Word Sequencing .._.......
Wordwisa lom . £3900  Chamical Amalyss
‘Wordwise Plus P £49.00  Chamical Samudations ..............cccooeiiiiiins
View Ao {inc Manesls| Disk Dactoe L R s £20.00 g
View Shest gam Peimimestar £38.00  Temperaturs Contral .............
I L PR CRR ; i ;
BBC User Guide Binder............ £ 3.95 Fnr'f:wdauuk ..... E?rf?.'ﬁ. ko B e e e
Advanced Liser Guide BEC.... . E12.85 View Sheet Manual Termi LANGUAGES
Advanced user Guide Binder. . £ 395 Printer Driver Generator Cassette . Communscator Forth Cassette
Advanced Basic fiom BBC........ . £ 795 Printer Driwer Generator Disk Toalkit Lisp Casseite e mA )
Advanced Graphics 06 BBC ... £ 995  HiView lfor 2nd 6502) ..., Exmon I Lisp Disk ....._....... LR S
Advanced Machine Code on BEC........ ot BT Views [ndex Disk Murom (Misic) Microtet Cassettn ...................
Advanced Prog Technigues BBC. i £ B85 Mastarfibe 1| Microtent Disk .............. R
Aip o the BEG Micrg........... i T8 ol i B ""‘ = Ir I = Hielp Fom ....... RS B2,
Basic Prog BB Micro..... £ 695 H b __._.._: e = Sleuth BCPL foem Disk and Manual .. £85.00
Basic Rom User Guide IBBi: Electron)........ £ 9.95 Spellcheck il [View +WIW| Turtle Graphscs Cassette ] £14.65
BBC Basic for Beginners ... ¢ 795  Quaksty Digial Reconder ................ccocoeean £20.95  Spallcheck {View) S-Pascal Casaette ...................... £16.85
BBC Disc Companion..... CF 745 Ouickshot 11 Joystick with BAC Interiace £18.95  Spellcheck (W-wise] S-PaycalDigk ................. S |
BBC Macro Assembly Lap,’ua.;g L E TS Fudl Proportional return to centre Joystick £12.85  Hesshey Charactes IS0 Pascal Rom Nt R L FE2.00
BBC Micro Sound/Braphits ... £ 795  Full Propoctional Jeysticks Pair .................. £20.00  Horshay Characters
Business Applications BBC . . £ 785  SoitDust Cover B and Electron ... i SERE, Rk
Disc Prog Technigues BAC.. " g 7g5  Hend(Fibee Glass) Dust Cover ... £10.00  Logo|LCSI) Crative Geaphics £9.95
Exploring Music (BEC Elecl'nn.l of 695 - Prisiee Cor (Bl Ty ........cpoonn0 o R o Graphs and Charts ... £9.95
50 Hour Basic for BBC.. ¢ gop  LightPenwithSoftware ... £45.00  BBC Beyond Basic Picture Maker ......... 15 ERLA £9.95
Adv i g Muonitor Plinth Strang Metsl ... £16.50  BAC Typing Tuter Shirbey Conrans Gard
e Grapmchlcmrﬂn ¢ go5 I irbey Conrans Garden _...................... £9.94
Singhe Computer Degk Metal Frame ................ £5895  BEC Typing Tuter Personal Money M 110
Advanced Prog TP{hnlquns - £ B35 onal Money Management . E11.05
Dowble Comgates Dask Metal Frame ... £68.856  Stardatabase Collector Catalogue £3.95
ALP EMCITON ......... Bl Mains Distx hustien Block with P-Iugs €150 BEC Record Koepes e £9.95
Easy Prog Electron.......... S Sidwways Rom Boand ........ g £4500  BEC Heme Finance e ol A .. £9.5
6502 Applications............ G Drisk StorageBaa (S0} ......oooovniivinmmmeniiinns £18.00  Clares Reglica [i FURERI s el i . E11.58
B502 Ass Language Prog. Digk Storaga Bex (B5) .............cccceeeinnne £23.00  Clares B Base French (also Electran) U E1498
6502 Sub-Routines........... 2 Nightingale Modem with Commstar Rom £14500  Gemini Database 24K T £14.95
ZB0 Assy Language Prog ; TV Aasial/Computer Switch ... : . £250  Music System 2a Spanish (a0 Elactren .................... o £1495
280 Applications Book, J BB Key Function KeyMask ..................cc.... £2.00 Music S'f*"ﬂ_\'l ; German {also Eleciron) o O {1-1:35
% iﬂg’bﬂ‘d : gm: [ilan; Rl:uur-{u Gl s t;g gg Advancad Disc Toolkin Duileamn il i £15.4%
1 ndbook_. 1 G aamette Liad ..o oioceaiaine 3 FULL RANGE OF ACORANSOFT GAMES
Wardstar and CPM ‘Made Easy € 505  AMXMouse and Solrware £75.00 ‘g P Th
Wordsiar” MHdEEasl, ) EM| Tracker Ball and Soltware ....._.......... £56.00 DI.:; l"._ Ei l:.“I . I- -
The Camplete Forth,.. : Hamrom 15 Suﬂmu: ) T R £108.00 H i
Iﬁagr.- Pr ramrmn-;'lI e £ 83 AMY Mouse ...._...... [:han-i!-l '.95 Zoom £14.95 CSK100/L 100K /5 40T neps. ..... i £99.00
rogram Micro wit .w: ’ . . - CSx200/0 200K /5 40T no ps. ... £129.00 ;
MOMHITORS R e siator 1
s CS100 100K S/ 407 withps. ... £11900 .- 'Bar T T
N T : i C5200/D 2008 0/5 40T withps. ... £159.00 e . :
AL _:E H i1 Fergusan MMD2 High Rles Mona Green 12° ___ EBB.00  Solnorenoy e T wiat L oanq SuwokerBEC ... Cas. £14.95 Disk £16.95
= bl Bt Feegusan MMOE High Res Mono Amber 12°  FBS.00  fponn ooy o h weilh g5 " £219.00 B B DR e £16.95
BOOKS - Sanyo DM8112 High Res Mona Green 12° ... E115.00  Cos00/D Dual 200K DIS with ns. . Foaapg  Custle Quest BBC cass £11.00 Dise £13.00
LR S Micravitee 1431 S1d Fes Colowr 147 £19900  ;naons 400K /S 40/B0T it “Fagaqg ek BBC Cassatte .. £1
Microvitec 1451 Med Ras Colowr 14” - £29000 @ e Double Densit Bt hnaiocs . £10000 S0 Brand Prix BACCassmte ... ..o £7.95
Creative Graphics.......... . £ 750 Microvites 1441 High Res Colour 147 ... FAB500  foymen e 1";“ sf‘s“"" IO R, 1 1 Flagp  SCbbMBEC . ... .. £12.86
Graphs and Charts.. " E 750 Microvitec 1451 03/0L Black Med Res 147 .. £28000  couama Tee 40DKDIS giaapn  White Knight 12Chess ... £9.95
Lisp Manual .. LB 750  Samyo 3125 Std Res Codour 187 ... v £19900  C0M365 3 5% Dual 100KSS $245 00  White Knight Chess Election ........................ £9.95
Forth Manual F 75p  Fesguson MCOT 147 CTV + RGE Manitar . £21500  Frnen 35" Dual S00K VS oo 16600 S cass, £13.00 Dise £16.00
S-Pascal Manual.. . £ 7.50  Sehe 17541 14" CTV + RGBMonitor ......... ENSO0  ypups agTRl l.'.hsak e R £20.00 SOFTWARE BY:
BCPL Manual.......... . £1500  Mitacki 1444 JA*CTV + REE Moaitar ....... £19900  gco(Comana) Disk |1-.mfm1ur """ : MICROPOWER - SUPERIOR - GEMINI
Craative ASSEMBIET ... e _ g 750 Hitachi 1448 As above remate contrel ... £230.00 any drive ahove £115.00 INVASION - ¥VISIONS - BUE BYTE ETC
Philigs 7502 High Rez Mone Manitor 127 ] U TR T | Y e : 3

FAST VAT FREE EXPORT SERVICE
CARRIAGE COSTS — Micros — Manitors — Dise Drives

MAIL ORDER COURON

P&H ELECTRONICS LIMITED i — Printers — Desks — 2nd Processors: £7
x = [ Cassette Decks: £3. — Books — Software — Leads £1. per item.
22/24 GUILDFORD ROAD - BAGSHOT - SURREY GUIO SUN e U oS B o R0 /VISA ORDERS WEL COME
Please send me: (or order by letter) CREDIT FACILITIES Instant credit up to £1,000, deposit 10%
I 1 4 PLEASE STATE; DISK FORMAT 40 OR 80 TRACK [\
|
MNam
| 2 5 . -3
Address (9
I 6
| enclose cheque/PO for P&P see above
I Or please debit my Access/Barclaycard/Visa® (delete as applicable) 3
Expiry Date Telephone

I—Card MNumber e

—2ual
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g .. £359.00
rivaens . £ 199,00
. E326.00
£375.00
£225.00
CE138.00
£155.00

i 110,00
....E45.00

- £35.00

.. POA

£57.00

... £299.00

£9.35

. £8.95
£8.95
£11.50
£11.80

- £13.80
....E£13.80
£11.80

£8.65
£5.95

£16.85
.. £14.85
E16.85
£49.85
£58.B5
£62.00
£B5.00
vemenns E14.85
...£16.85
£18.90
EB2.00

.. £9.95
£9.95
£9.95
£9.95

LE11.95
£9.85

. £8.55

.. £9.95

weann £171.85

...E14.95

£14.95

£14.85

£14.95

... £1545
IAMES

10 Dise £16.00
. L1255
GDisk £16.95
§Disk F15.55
viein, E16.95
0 Disc £13.00
.. E1.50
E7.35

... £12.95

. £0.95

k. £9.95
 Dise £15.00

MINI
EETC.

-—"

T'S GREAT BEING

TWO-FACED

QFS DISK FILING
SYSTEM FOR

THE BBC .
MICROCOMPUTER

B Simple installation — plugs into
existing empty sockets.

B Nosolderingrequired fitted
inunder 15minutes.

B UtilitiesinROM

B Designed to be compatible
with most Acorn Disk
Software.

B Double Density capacity is 18
sectors per track, giving a
massive 1.4 mega bytes.

B OFS kit contains a 16k ROM
containing the firmware.
A small printed circuit board
contains disk controller and
assoclated custom IC. In addition
there are a further 7 support
IC’s and a link to plug into the
BBC micro PCB.

M The QFS comes complete with
operating manual and full
fitting instructions including

diagrams.

The best name in memory

TWICE

AS
DENSE

Because Curnana’s QF5 and

Electron interfaces are DOUBLE

DENSITY they provide extra

storage capacity and increase file

Space.

ELECTRON
DISK
INTERFACE

B Plugs straight into electron’s
plus-one expansion.

B Compatible with 54" and
34" disk drives.

B Up to 89 file names can be
stored on each disk.

M Interface contains a real time
clock/calendar which allows
time and date stamping of
saved files.

B Interface comes in hard
wearing BEC beige cabinet,
complete with operating
manual.

ORDER FORM

To: CUMANA LIMITED, THE PINES TRADING ESTATE
BROAD STREET GUILDFORD, SURREY. GU3 3BH
TEL. 0483 503121

Please rushme QFS Quantioy ...
I enclose cheque/PO* for
My ACCES8ISA L

o
ame .

By | |r_,.

fel
E&OE

5%

2l

Electron l/F Quarnitity ..
or debit

g B SR e S T
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PROFESSOR Tesla has just succeeded
in creating ball lightning in his
laboratory using a large generator.

However the unfortunate man has let
some escape, and it is your job as his
assistant to recover it

To succeed you must direct it into a
safe container mounted in the wall. The
ball can be deflected using electric
barriers, but those placed too close
together or too close to any other object
will be destroyed if the ball hits them.

PROCEDURES

defch  Defines characters.

scd

Ball lightning is made up from
alternate layers of charge, like an onion,
the outer layer which decays.

If this reaches zero the normally
stable state of the affairs becomes
decidedly unstable and it explodes,
resulting in your sudden death.

Running into the barriers or being hit
by the ball can also seriously damage
your health.

Your score is calculated according to
the remaining charge which decreases

plus title and HC%(5).HCs(5)

start Sets up variables for game )
keys. ,

init Se:;s. all variables for new screcn,r prints : EE:

; appropriate screen and initiates play. o BV

play Eﬁain loop. checks for ku}fs,hr_n-aves ball an Scx

t.
man, checks for characters i | =
.Y) coordinates 1

¢ 1(H%,K %) Returns character at (5.Y) Mx el

: v
s i ing flash.
light Plotslightning _ o, Tﬂ%
‘;::d Checks to see if game|s over.
win Updates variables for next screen. o
gcore Displays score.
Delay loop. ;
delay{D'?i’:} E:plosion of ball if charge runs out. C‘:,;’:
;sfl Puts scores in order and displays them.
- TX%,TY%
sc2 Code for screens.

faster as the level of play increases. The
better you get, the faster you've got to
be!

Keys
* Up
? Down
Z Left
X Right
Erect barrier
Remove barrier
Change barrier’s direction

VARIABLES
cores, names,
High score flag.
Lives.

Level,
Score.
Number of ejre
pleted.
Coordinates of ball.

Coordinates of man.

L:ﬂﬂ:u -rl,gh[ {"" l L]

s;;ec;an of ball: 0 if movin 8 vertically

ﬂ”; : l:.'IW{'I (— I,' +1) vertical directior;

all: 0 if moving horizonta]]

Change in bal|. ¥

haracter re
(H%,K%), o fom PROCc]

Temporary stor
a "
natEs [}rm an. EE-' DF X!Y cﬂﬂrd]-

uits of screens com.

+1)  horizontal
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ses. The
E got to

clion

—

1-

OREAT

BALLS

. FIRET

Join in the frenzied bid to

tame the lightening released

by a mad professor in

NEILL TUCKER's fast and
furious game

Ball Lightning listing

10 REMs#2# 2884484043 0053

20 REM  BALL LIGHTNING &

I2 REM BY N, TUCKER #

48 REM (c) The Micro User #

30 REME## #5385 3845850000844

6@ DIMHCY(S) ,HC$(5)

78 ENVELOPE1,1,8,0,8,0,0,0,100,-20
,0,8,108,0

88 ENVELOPE2,1,0,0,0,0,0,0,100,-1,
e,a,100,0

90 ENVELOPE3,1,2,-2,2,5,5,5,50,-1,

e,8,100,8

180 FORSY=1TOS:HCL(5%) =8B HCH (8Y)=
"NEILL.T*INEXT

118 MDDE{

128 PROCdefch

138 PROCstart

148 CLS

158 PROCinit

168 PROCp1ay

178 1Fdead THENPROCdeadELSEPROCWI n

188 #Fx21,0

198 PROCdelay(258):PROCscore

200 [FdeadANDLVLCLANDSCY)HCY (1) THEN
PRINTTAB(5,16) "ENTER YOUR NAME *j1INP
UTHCS (1) tHC$ (1) sLEFT$ (HC$ (1), 7) 1 HCX (1
)=8C%: PROChsd
218 IFdeadANDLVXCITHENPRINTTAB(S,28
)*Press To Start New Game":SY=BET:60T
0138

Turn to Page 142
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when it comes to
upgrading the BBC micro
it's got to be a tough choice

this is it

Since we launched the OAK computer range six months
ago, It has proved to be the only choice when
introducing the BBC micro Into a hard working
environment. Its success In this fleld has made It the
market leader widely used In schools, universities,
medical and chemical research, communications, security,
defence and engineering. In fact anywhere that strength
and rellability are required.




OrEIK

'QUALITY PRODUCTS

Because of the outward loo king design. the
EBC Micro Computer has become one of the
Worids leading computers. Its pur]ularrlr-_.- is
genved from its flexibility as a powerful home
gcompuiter through to a personal computer
WiDely used in science, education, commerce
and industry . This Aexibility has be
enhanced Dy the vast range of add-ons that
hawe Decome available - unfortunately these
In themselves have created the micro’s major
WEAKNELs - IN many cases they are self
tontained units whose cases and cables
[equire a lot of extra CE In argder o site the
gomputer, This defraces from the oy

of the swstermn

The OAK computer range overcomes these
problemns as the vast majornity of add-ons are
fapable of being housed within its own
Laung

The OAK has been spe
the most versatile compute
The OAK computer
BASIC RANGE.

Cazes Etc.

Keyboard case & ribbon data cable £ 45.00
Keyboard case & coiled data cable

& adapror £ 59.00
Model 2

Processor case

Detachable keyboard case

Plugs. sockets and cables £ 159.00
Accessorles avallable for Oak Model 2

65 walt fully requilated PSU E 99,00 4
Power supply upgrade kit [not re

quired for 45 watt PSU urnit; in-

chides cables to motherboard, disc

gnves, fan, 2nd processor, PSU) £ 24.00

ROM socket kit 18.00 _ PR,
Znd processor chassis E gl}ﬂ i :

Disc dmve blankng plate E 400

OAK Model 4 THE LATEST FROM

Detachable keyboard case

Processor case OAK UNIVERSAL

kKeyboard coiled data cable

BBC B Pius motherboard - Single unit with Integral power supply.

BEC B keyboard - Style to match half height dise drive,

BEC power supply - Capable of originating and answering all modes.
Dual 100K single sided disc drives . € 799.00 = Auto answer and auto dial

OAK Model 5 - No connection required to user port -
Detachable keyboard case all control being achleved via R5423 port, .

Brocessar case - LED Indications for valld carrler, transmitted data, ik PR PEa By
Keyboard coiled d ata cable received data, plus mode selected, answer or originate and “on line’” e S %
BEC B Pius mothertx * Easy to use, plus VAT @ 159
BBC B keyboard, 65 S watt PSU The Oak Modem has been designed spec f'f ally for use wath the OAK/BBC computer ranges and is
Dual 400K double sided disc drives £1025.00 E for £ the most versatile modem, for eit hE HIsINEss or home wse. The Oak Modem i 3 multi-

OAK Model & function modem compatible with Bell 103 (_ CITT, V21 and V23 Standards, and

Detachatde keyboard case 5 fully compatible with Termi, Communicator Commstar ANcl other existing software

Proc ""'-"""' Lone The Oak Madem offers Prestel’Viewdata 1200075 baud rates. It also offers 75/1200 <@
KeyDoard coiled data cable baud rates so that YOU CAN COMmunicate with other users who only have a standard *
BEC B D' Us motherboard Z00/75 baud rate madem., as well as 300/300 baud rates. full duplex mode far A
B~ keyboard. 65 watl F3) communications between OAKBBC computers and those of other manufac
Dwual 400K double sided disc drives rurers. The Oak Modem has on board EXDANSION ¢ aility. allowa ng
6502 Znd processor £1225.00 auto answer and auto dial features. By employing o<t technolt "Ir
gﬂmﬁfﬁ:!i‘luwn![chf' The Oak Mﬂdt‘"‘l FEquIres “lrllu.i' qu‘L 0 r‘ CIrCuitry, 4 [

I:'.r!".-:' essor case i FESUILs In a ow ..ll..l A € I 3
Kevboard coiled data cable ThE' Dak Mﬂdem - ects vida the lf‘: 4.».
BEC B Flus motherboars COmes complete 1 .I-*.,_'l 1rj beer
BBC B keyvboard. &5 wartt PSU ¢ \_-_1 wed specifically fc s (OAK and
Dual 400K double sided dise drives BEBC computers it 15 extrerms \
ZB0 2nd processor, CPM [0 connect {4" L
operating systemn, Word processor ¥ L
Spreadsheet, Graphics, Database, HOW TO ORDER f\? q
Accountant, Syesterm Generator, OIS BY POST:- To purchase any of the iterms ‘L ‘i}
Cobal. BBC Basic [Z80) £1395.00 simply fill in the coupon with [ .

PRESTEL, MICRONET, TELECOM, GOLD, DISTEL, MICROWEB, VARIOUS
BULLETIN BOARDS PLUS ACCESS TO THE MASSIVE AMERICAN DATA BASES.

3l walue

Optional Extras VOLIr requIeMENs. ENCose: your Qﬁ(ﬂ f‘ . SEae
Econet £ 75.00 ChegqueP O, or use your Access/Visa card (?‘ & / &
huiti function OAK modern and Please make I'I":-:"!'.ILI!..-‘: abke §o. QAK LINIVERSAL é" il / o v
software £ 135.00 LTD, and post to 20 Crafters Green. Green Lane oW o Pl
Fan £  45.00 dle. Bradford Allcy 5 ¢ . o
Monochrome Monitor (lustrated] € 89.00 & .
MDoe!s Can De suppined g BEC B internals ae eratedd
rom £499 .00, Teley BY TELEFHOME -
F ST J Riry k. |32 74 '-1-r-t- Cl*‘ it Card
W F il can
l\t ':|;2 :'"-.:'I{-:I":- SEMICE| I|._.. rehase |
A ] Ylease give Card Mo, 4
Europs red Po L ases and Sysaems| £E26.00 ] i, P \a
oy L #_,.-"’d'l" All
DRDEH‘ FORM - © 4 L R
& AW
CAK UNVERSAL LTD QG ,‘-e" “, ﬁ;\
0 Crofters Green ; :, Bradford BD1O 8RR




Making
more of
Smileys

IF you followed last month’s session
with the Smileys you should have a
listing which matches Program I
identically.

We can now progress further and
make the game a little more interesting.

We need to put in the numbers 0-9 for
the X and Y coordinates,-over the
columns and down the right hand side.
We do this with two FOR ... NEXT
loops that use the variables numx and
numy to position the numbers, and print
them by subtracting 4 and 7 from them
respectively, to create the digits 0-9. The
reason I avoided the number 10 here is
because it has two digits and would have
made the screen untidy.

By the way you can't use PROC-
window because the parameter you
wish to print is a numeric variable rather

||| EAERAE [I

Featuring
ALAN
cLACHLAN

h.mm Dol

than a string, and you would generate
an “arguments” error when you had to
pass it.

Lines 430 and 440 use PROC-
window to print an x and y along the
horizontal and vertical axes.

To complete DEFPROCgrid
therefore, vyou need to add lines
410-450.

M

418 FOR nuax=4 TO 13:COLOUR 3:PRINT
TAB (numx ,5) jnume=4:NEXT nuax

428 FOR nuay=7 TO 16:PRINTTAB(13,nu
my) jnusy-7eNEXT numy

430 PROCwindow(2,2,9,3,"x")

448 PROCwindow(2,2,17,12,"y")

459 PROCdelay(2)

Run the program as you have it now
and you should see on the screen, in

addition to 100 yellow boxes, the
numbers 0 to 9 running across the top of
the columns, and also down the
right-hand side, with a small x and y

showing the axes, as in Figure L

If your screen differs in any way,
check your typing for errors, including
all punctuation marks, and most
important the semi-colons in lines 410

and 420,

We are now ready to put in the hidden
Line 60 calls DEF-
PROCsmileys starting at line 470 which
uses the random number generator to
hide 10 Smileys within our array box ( ).
NEXT loop first of all

happy smilers.

A FOR ...
places random numbers in the coor-
dinates srileyx and smileyy

our array.

. Then using
line 520 we place 1's in tlmse elements in
Line 510 checks to see

18 REM Al's Smiley Hunt
28 MODE 5
38 PROCinit
48 PROCtitle
50 PROCgrid
95 60TO 55
* 68 PROCsmileys
78 REPEAT
B2 PROCinput
9@ PROCcheck
108 UNTIL smileys)?
118 PROC#inished
128 PROCresults
130 REMESSRREREEEREEERBREREEIEE
148 DEFPROCinit
158 DIN box(9,9)
168 VDU23;8202;0;0;8;
170 VDU23,224,0,126,126,126,126,126
y126,0

188 VDU23,225,126,255, 153,255,189, 1
95,255,126
185 ENVELOPE i,1,50,-50,08,1,1,0,126
,0,8,-126,126,126
198 ENDPROC
208 REMEREEEERFEREEEEEREREREEES
218 DEFPROCwindow (N,col,wx,wy,A$)
228 COLOUR col
2308 IF W=l THEN vDU28,0,4,19,0
240 IF W=2 THEN VDU28,8,31,19,5
258 PRINTTAB (wx,wy)jA$
268 ENDPROC
270 REMEEEESEREERERRELRERRERISE
288 DEFPROCtitle
299 PROCwindow(1,@,8,8,"")1COLOURI2
9:CLS
380 turns=1:smileys=d
318 PROCwindow(l,3,2,2,"Al s Sailey
Hunt"}

328 PROCdelay(2)

338 ENDPROC

J40 RENEREREEREERERERREEREPRNEE

330 DEFPROCqrid

368 PROCwindow(2,8,8,8,""):COLOURL2
8:CLS

370 FOR boxx=4 T0 13:FOR boxy=7 TO
16

382 PROCwindow(2,2,boxx ,boxy,CHR$22
8

392 box (boxx-4,boxy-7)=@

40@ NEXT bany:NEXT boxx

450 ENDFROC

980 RENSERERIEFFRERERRERRARRRREE

792 DEFPROCdel ay (nuaber)

1088 FOR delay=l TO (nuaberti000)

1818 NEXT delay

1828 ENDPROC
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whether any selected element already
has a 1 in it, and if so, sends the program
back until an array element is
tncountered with a 0.

§70 REMERERREEEREREEHIERREEIRES
488 DEFPROCsmileys

430 FOR tally=1 TO 10

500 saileyx=RND(9)1saileyy=RND(9)
918 IF box (smileyx,saileyy)=1 THEN
300

520 box (smileyx,saileyy)=l

530 NEXT tally

- 548 ENDPROC

You can check whether your Smiley
enerator has worked by first of all
oving line 55 and replacing it with
dummy™ line 65.

63 BOTD &3

Now type in line 525, which is a
emporary line and will be removed
later.

325 PROCwindow(2,1,smileyx+4,uniley
L

If you run the program you should
find 10 red asterisks in the grid boxes
showing the locations of the “hidden”
Smileys. You can leave this line in for a
while as it will be useful later for testing
purposes.

OK, we've drawn the grid, initialised
il, and hidden the Smileys. We are now
eady for the input routine.

Remove line 65 and type in the next
procedure.

S50 REMEFEE4FEREFEHEERRERREREREE

- 568 DEFPROCinput

- 578 PROCwindow(1,8,8,8,""):COLOURLZ
(LS

588 PROCwindow(l,8,2,1,"Buess nuabe
1" tPRINTTAB(15,1) jturns: PRINTCHRS (7

398 PROCdelay(1)
soe Miﬂd“{l.I‘!.!I'Iﬂ.Fﬂt LY -
|
618 REPEAT:quessx=BET-4B:UNTIL gues
m)=@ AND guessx(=9
- 620 PRINTTAB(14,3) jquessx;®,";
638 REPEAT:quessy=BET-48:UNTIL ques
sy)=B AND guessy(=9
648 PRINTTAB(L6,3) jquessy;
658 turnssturns+l
648 ENDPROC

This deals solely with your input to
the computer.

It prints two lines of text using
PROCwindow at lines 580 and 600,
then uses the GET command to await
your input. Lines 610 to 640 first of all
validate your input, only accepting

Figure I

numbers between 0 and 9 and then
having assigned the resultant number to
variables guessx and guessy prints them
out with a comma already between.

Line 650 simply adds | to the
variable furns to keep tabs on how
many attempts you've had. We'll use
this later to print out a result.

Unfortunately you can't really check
whether this routine is working
correctly at this stage without a routine
to process the information that you are
inputting. Therefore, let's continue by
typing in the next two procedures
DEFPROCcheck and DEFPROC-
right.

900 REMEFIEREEEREEERIERERRIIRING

919 DEFPROCright

920 PROCwindow(2,1,quessx+d,guessy+
7,CHR$(223) ) +FOR snd=@ TO 255 STEP2:S
OUND 1,-15,snd,B:NEXT: smileysusaileys
+11box (quessx ,guessy) =21 ENDPROC

678 REME##REREREREREEERREMEREHY

66@ DEFPROCchack

5692 COLOUR128

780 IF box (quessx,quessy)=2 THEN PR
OCwindow(2,3,8,28,"You've had that on
o!"):PROCdelay (2) 1PRINTTAB(®,28) SPC(
28) :ENDPROC

718 flagu=8:flagy=8

728 IF box (guessx,guessy)=1 THEN PR
OCright ELSE PROCwindow(2,B,guessx+d,
guessy+7," "}:FOR snd=58 TO @ STEP -5
tS0UND 1,1,snd,L2SOUND @,-18,snd, LINE
IT snd

738 FOR coluan=@ TO 9:IF box(coluan
yquessyl=1 THEN flagy=1

748 NEXT colusn

758 FOR row=8 T0 9:1F box (guessx,ro
Wizl THEN flagx=1

768 NEXT row

770 IF flagx=1 AND flagy=@ THEN PRO
Cwindow(2,1,8,28,"Right coluan*)

788 IF flagy=1 AND flagx=@ THEN PRO
Cwindow(2,1,8,28, "Right row®)

798 IF flagy=1 AND flagx=1 THEN PRO
Cwindow(2,1,8,28,"Right coluan & row®
)

B8 PROCdelay(3)1PRINTTAB(®,28) §8PC
(28}

~ B1@ ENDPROC

The first DEFPROCcheck scans our
input to see whether we have found a
Smiley or not and line 720 does quite a
lot here. It starts by checking to see if
there is a 1 in the array element chosen.

If we have a bullseye, we go
immediately to DEFPROCTight at line
900 where a Smiley face, CHR$(224) is
printed at the location, and a suitably
triumphant noise is generated.

Then smileys is incremented by one,
and finally a 2 is placed in the array
element to show that this particular
location has been used. Line 700 checks
for this number 2 and displays a
message to that effect.

Should we fail to find a Smiley, a
blank space is printed at the location
and the line and column of that guess
are checked to see if either contains a
Smiley, in order to facilitate clues.

The clues are selected by setting Slagx
or flagy to 1 according to whether a
column, or row, or both actually hold an
undiscovered Smiley. These clues are
intended to remove the guesswork, and
from their content you should be able to
plan your next choice.

We can now check that the game is
running correctly so far. Enter line 105.

185 STOP

Now you can test out your input and
detection routines by running the
program again. Once the Smiley target
figure in line 100 is reached, the
program stops with a Break at line 105.
When you are happy that everything is

-
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18 REM Al's Samiley Hunt
28 MODE 3

I8 PROCinit

40 PROCtitle

5@ PROCqrid

40 PROCsaileys

78 REPEAT

88 PROCinput

92 PROCcheck

188 UNTIL seileys??

118 PROCfinished

128 PROCresults

130 REMSREEERERERERIEERREERREEE
148 DEFPROCinit

158 DIM box(9,9)

168 VDU2T;8202;0;8;9;

126,08

180 VDU23,225,126,255,153,255,189,1
93,255,126

185 ENVELOPE ll i ‘“"ﬂil| 1 1 1 1" 126
,8,0,-126,126,126

198 ENDPROC

200 RENSHEFFERERREERRERERERERER

218 DEFPROCwindow(N,cal ,wx,wy,A$)

228 COLOUR col

238 IF M=l THEN vDUZ28,8,4,19,8

178 VOUZ3,224,8, 126,126,126, 126,126 -

248 IF We2 THEN VDU26,0,31,19,3
250 PRINTTAB (wx,ny) | RS
268 ENDPROC
270 RENEHSEEEREREEEEEEREERRFRER
280 DEFPROCtitle
298 PROCwindow(i,®,8,8,"") 1 COLOUR1Z
9:CLS
308 turns=1rseileys=d
318 PROCwindow(l,3,2,2,"Al s Sailey
Hunt *)
320 PROCdelay(2)
338 ENDPROC
J40 REMsRsdnsdibaRibiiiiibinid
358 DEFPROCqrid
348 PROCwindow(2,0,8,8,""):COLOURL2
8:CLS
378 FOR boxx=4 TO 13:FOR boxy=7 T0
16
388 PROCwindowi2,2,boxx,boxy,CHR$22
]
398 box (boxu-4,boxy=7)=@
488 NEXT boxyiMEXT boxx
418 FOR numx=4 TO 13:COLOUR 3:PRINT
TAB (numx ,5) jnusx~83NEXT nuax
428 FOR numy=7 TO 16:PRINTTAB(13,nu
ay) jnumy=T:NEXT numy
430 PROCwindow(2,2,9,3,"¢")

449 PROCwindow(2,2,17,12,"y")
450 PROCdelay(2)
468 ENDPROC
478 REMSRE#EHERERHEREREREIER
488 DEFPROCsaileys
490 FOR tally=1 TO 10 ]
508 saileyx=RND(9):saileyy=RNDIS)
518 IF box(smileyx,smileyy)=l
60TO 568
528 box (smileyx,seileyyl=i
938 NEXT tally
548 ENDPROC
550 REMESs#REibEReiitiEE-EERERE
568 DEFPROCinput _
578 PROCwindow!(1,8,8,8,"*) 1COLOY
9:CLS
580 PROCwindow(i,8,2,1,"Buess nui
ri")tPRINTTAB(1S, 1) jturns: PRINTCHRE
)
- 598 PROCdelay(1)
688 PROCwindow(l,3,2,3,"Input xy
‘)
618 REPEATiquessx=BET-4B:UNTIL ¢
sx)=@ AND guessx(=%
620 PRINTTRB(14,3) jquessu}”, "}
638 REPEATiguessy=BET-4B:UNTIL o
sy)=d AND guessy(=9 ;

Program I

From Page 65

working all right, remove line 105 and
type in the next procedure DEFPROC-
finished.

938 REM ®etintisedtanidisntinine
948 DEFPROC#inished
938 PROCwindow!(1i,8,@,8,""):COLOURLZ
91CLE

968 PROCdelay(3)1PROCwindow(i,2,2,2
y"That's the lot !*)i1PROCdelay(3)

978 ENDPROC

This detects the last Smiley and prints
a message on the screen to that effect.

The final procedure DEFPROC-
results is entered via line 120.

B20 REM #iseiitiddpiiitiiiiesd
838 DEFPROCresults
BA® PROCwindow(2,3,8,8,""1:COLOURL2
BiCLS
BS@ PRINTTAB(@,9);"That took "jturn
5;" guesses"
860 PRINTTAB(B,12)3"Try again Y/N ?
870 REPEATtA=BET AND &DFIUNTIL A=B9
OR A=78
880 IF A=B9 THEN CLE:PROCdelay(2)18
OTO 48 ELSE END
899 ENDPROC

This prints out the end result of your
efforts. [t simply takes the variable turns

and prints it as part of a message. It then
prompts to see if you wish to play
another scintillating game. Once more it
uses the GET command to await your
key press. Note also how I've ANDed
the resultant key press with &DF to
catch both upper and lower case entries
of Y or N.

A positive response takes you back to
line 40 carefully avoiding the arrays
which must not be re-DIMmed, as
mentioned last month.

A negative response throws you
unceremoniously out of the program,
and quite rightly, too. It’s not every day
you get the chance to play something as
exciting and infinitely rewarding as
Smiley Hunt. You know, I think I'l
translate it for the Plectrum, it might
make me a mint!

If having played the game a few times
you are happy that it is working
correctly, vou can remove line 525.
You'll find it’'s a different game
altogether now!

€ A negative response
throws you unceremoniously
out of the program 9

It may not be the most sparkling
program in the world, but it does
contain some interesting technigues.
For example, the input routines could be
used in any program — they probably
already have — and the checking
routines could always prove useful. The
important thing to me, though, is that
you should have been able to follow it
through line by line, procedure by
procedure, and see how it was put
together.

I'm going to stick my neck out now
and say that it’s absolutely bug-free, but
I'm always prepared to be contradicted.
After all, learning to de-bug programs is
all part of the game, and I might have
been crafty enough to have slipped one
in for you to find . . .

Finally, we’ve made one or two
alterations to the program as we've gone
on. So just in case someone (including
me) has left a line in that should have
been removed, here is the final listing of
my megagame.

66 MICRO USER September 1385

*




640 PRINTTAB(16,3) jquessy;
630 turns=turns+l
448 ENDPROC
£70 REMEREEEREEEERERREERIEEIERE
488 DEFPROCcheck
98 COLOUR128
700 IF box (quessx,guessy}s2 THEN PR
indow(2,3,8,28,"You've had that on
§!*) 1PROCdelay(2) tPRINTTAB (@,28) } SPCI
J1ENDPROC
718 flagx=0:flagy=0
- 720 IF box (quessx,quessy)=l THEN PR
OCright ELSE PROCwindow(2,0,quessx+d,
quessy+7," "):FOR snd=3@ TO @ BTEP -3
180UND 1,1,snd,10S0UND @,-1@,snd, 11NE
1T snd

738 FOR colusn=8 TO 9:IF box(coluan
yguessy)=1 THEN flagy=l

748 NEXT coluan .

758 FOR row=8 TO 9:1F box(guessx,ro
wi=l THEN flagxsi

748 NEXT row

778 IF 4lagx=1 AND flagy=@ THEN PRO
Cwindow(2,1,8,208,"Right column®)

788 IF flagy=1 AND flagx=d THEN PRO
ﬂl’ll‘llﬂﬂi!,l,l,ﬂ,'lighl raow")
798 IF flagy=1 AND flagx=l THEN PRO

HHH

=kND(9)
/3] THEN

* }NE;;:Q:;;'1\hﬁﬁﬂ
&

I T TT TR

Ceindow{2,1,8,28,"Right colusn &k row"
)

880 PROCdelay(3):PRINTTAB(R,20) ;SPC
(28)

818 ENDPROC

B20 REM #ERdistiieidiideidtiiibed

838 DEFPROCresults

B4 PROCwindow(2,3,8,8,"") 1COLOURL2
B:CLS

850 PRINTTAB(8,%);"That took “jturn
§}" guesses®
868 PRINTTAB(B,12)y"Try again Y/N 7
8708 REPEAT:A=BET AND LDF:UNTIL A=89
OR A=78
888 IF A=BY THEN CLS:PROCdelay(2):6
OTO 4@ ELSE END
898 ENDPROC
Q00 REMSRFFFREREEEERBEHERRREEEH
918 DEFPROCright
928 PROCwindow(2,1,quessx+4,guessy+
7,CHR$(223) ) 1FOR snd=@ TO 235 STEP:1S
OUND 1,-15,snd,@tNEXT2snileys=saileys
+1:box (quessx ,guessy)=2: ENDPROC
730 REN #R¥ddddiidsdirtitiibied
948 DEFPROCfinished
958 PROCwindow(1,d,8,8,""):COLOURI2
%1CLS
958 PROCdelay(3):PROCwindow(i,2,2,2
y"That's the lot !*):PROCdelay(3)
978 ENDPROC
980 REMEREEEEERESEERRRRERREREHE
99@ DEFPROCdelay(nuaber)
1088 FOR delay=1 TO (number#1B28)
1818 NEXT delay
1828 ENDPROC

SOFTWARE FORYOUR BBC

Organisation at your finger tips - 'cno
For the best in Random Access Disc Based business programs.
ACCOUNT has the most flexible ledger system which enables any number of accounts
to be listed and grouped for analysis purposes. Simple to use and printouts accepted by the
Inland Revenue, DHSS and Customs and Excise. Similar to that used by Greenwich Royal
Observatory at Tenerife, Spain.
yably 51" disc £36.95 inc VAT & Postage
king 3" disc £40.40 inc VAT & Postage
The EXTENDED PAYROLL is a new version of our three year old program recently
that reviewed in Micro User (July '85). It can handle Weekly, Fortnightly, Four Weekly and
W it Monthly pay for both contracted in and out staff. There is a full personnel file in addition to
2 by the PAYE data file giving 40 pieces of information per employee. We offer an update contract
put to keep the users program valid for just £7.50 + VAT per annum.
51" disc £59.45 inc VAT & Postage
now 3" disc £63.40 inc VAT & Postage
» but MAILING does a correct sort of Smith and Sons, Dr F. Smith, Mr. F. Smith, Mrs F. Smith
-ted. and Ms. F. Smith for example. There is no restriction to the number of labels from one
ns is upwards across the page that can be printed. Additionally there is a full mail merge facility
ave and very extensive printout facilities.
g 51" disc £36.95 inc VAT & Postage
3" disc £40.40 inc VAT & Postage
gwo All programs can work on systems with only one drive.
lone For ordars and requests for FULL BROCHURE on all our products contact us by
ding phone or at our address below. OR buy direct through Prestel (Page *2582020) using your Access.
1ave 25 Fore St. Praze, = -
g of Camborne Cornwall. TR14 0JX.
Tel: 0209 831274 i
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willstar reliability for Honas

COMPUTERS

BBC

BBC Model B

BBC Model B + Disc Interface

BBC Model B + Econet Interface

BBC Model B 4+ Disc & Econat
Interface

ZB0 Second Processor

6502 Second Processor

Acorn Bistick

Acorn IEE Interface

BBC Prestel Receiver

BBC Telex Recaiver

Speech Interface

Acorn 10M hard disc

Acorn 30M hard disc

Acorn Fileserver level 3

Acorn Music 500

BBC+

ELECTRON

Electron

Plus 1 Imterface

Plus 3 Interface (DFS/Drivew)

TORCH

Torch ZBO Card + Software

Torch Z80 Card 4 Software + Disc
Pack

Torch UNICORN 280 system

BBC FIRMWARE
View Word Processor
Word Wise Word Processor
Word Wise + ROM
Viewsheet

Speech Synthesiser
Graphics ROM

Disc Doctor

Print Master
Communicator
Acorn 1.2 05

Acorn Basic |

Termi Emulatar
Gremiin Debug ROM
Carataker

Toalstar

Cammatar

BCPL ROM

System ADE ROM
System SPY ROM
Edword User Pack
Edword Teacher Pack
Merlin Scribe

ExMon (Beebug)
Toolkit (Beebug|
Mu-ROM (Beebug)
Gemini Datagem database
BBC UltraCalc

BBC Toolbox
BCPLROM + Discs + Manuals
Logo

Iso-Pascal

Beebug Help ROM
Beebug Sleuth
Spellcheck Il

DNFS ROM

BROM

£345.00
£399.00
£385.00

£458.00
£399.00
£199.00
£375.00
£325.00
£132.00
£225.00

£54.00

£1435,00
£2299,00

£345.00
£199.00
£469.00

£129.00
£59.95
£225.00

£315.00

£745.00
£745.00

£55.00
£37.00
£49.00
£55.00
£54.00
£32.00
£32.00
£32.00
£65.00
£11.50
£25.50
£32.00
£32.00
£32.00
£33.00
£33.00
£99.00
£60.00
£30.00
£44.00
£25.00
£59.00
£27.00
£27.00
£27.00
£115.00
£69.00
£20.00
£95.00
£69.00
£69.00
£25.00
£29.00
£31.00
£20.00
£32.00
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EXPANSION BOARDS
Raven 20 (upgrade BBC to 52K

computer) £59.00
RAM-AMP 6 socket + 16K RAM £45.00

6 Eprom socket + 32K RAM £54.00
[X16K RAM Board £38.00
Eprom Programmer

{Blow all your BBC Eproms) £49.00
Raven 32 upgrade BBC to BBC+ £69.00
BBC UPGRADES
A-B upgrade £110.00
DFS Interface £59.00
Econet Intarface £69.00
Speech Interface £54.00
DISC UTILITIES
View Index £14.95
View Printer Driver generator £11.50
Hi-View £59.00
Acomsoft Database £15.00
Clares Betabase 40/80 £23.00
AMX desk £24.95
AMX utilities £14.95
Clares Graphdisk 40/80 £12.95
Clares Replica || Disc Copier 40080 £11.95
Clares The Key 40/80 £12.95
Beebugsoft Masterfile £19.00
Beebugsoft Design £19.00
Micratext (cassette) £49.80

{disc] £59.85

BCPL Calculation Package £19.00
Masterfile Il £32.00
DOD base £29.00
DOD eale £29.00
DDD lot £29.00
Oxford Pascal £49.00
MONITORS
Microvitec 1431 Standard Res £189.00
Microvitec 1451 Medium Res £289.00
Microvitec 1441 High Res £399.00
Microvitec 2031 20" Standard Res  £315.00
Microvitec Sinclair QL £270.00
Philips BM7502 V.H, Res [Green| £85.00
Normende TV Monitor + Rermote

Contral £249.00
Philips CTV + RGB £229.00
Kaga RGB Vision Il 12° £355.00
Kaga 12° H.R. Green £118.00
Sanyo SCM 14° VHR £425.00
Novex 1414 colour Monitar £215.00

Philips V7001 H.R. {Green) with volume,

RGB, Composite Inputs £75.00
DISC DRIVES
BBC Single 100K Drive £93.00
BEC Dual 200K £189.00
BBC Single 400K B0 Track £149.00
BEC Dual BOOK 80 Track £298.00
BBC Single Power Supply £20.00
BEC Dual Power Supply £29.00
Toshiba 400K drive £129.00
BBC 3" Panasonic Drive £99.00
Cumana Drives
CSX 100 40T/600K. single £109.00
CSX 200 B0T/200K single £149.00
C5X 400 30T/ 400K single £179.00
C5 100 40T/ 100K single (PSU £149.00
C5 200 80T/200K single (P5U] £189.00

e

C5 400 BOT/400K single (PSU) £199.00
CD 200 40T/200K dual {PSU) £269.00
CD 400 20T/400K dual {PSU) £315.00
CD 40075 40v80T switched dual
(PSL) £355.00
COBOM'S 40/80T switched dual (PSU) £339.00
PRINTERS
Brother EP44 £228.00
Brother HRS £148.00
Brother M1009 £195.00
Canon PW10804 160 CPS (NLQ) £283.00
Canon PW11564 160 CPS (NLO) £339.00
Kaga KP810 (NLQ) £279.00
Kaga KP910 (NLQ) £399.00
Kaga R5232 + 2K buffer £95.00
Ensign 1650 165 CPS £305.00
Epson LX80 (NLQ) £255.00
Epson RXS0FT 100 CPS £240.00
MP-165 (NLQ) £299.00
Epson RX100FT 100 CPS £396.00
Epson FXB0 160 CPS £365.00
Epson FX100F T 160 CPS £494.00
Shinwa CPADA £199.00
Riteman Compact 120 CPS £199.00
Star SG10 £295.00
Epson B143RS232 Interface for
FX &RX £34.00
Epson 814R5232 Interface with 2K Buffer
X OniOff £65.00
DAISYWHEEL PRINTERS
Brather HR15 £378.00
Brother HR15 Keyboard £155.00
Brother HR15 Sheet Feeder £212.00
Brother HR15 Tractor Feed £95.00
USHIDA £249.00
Juki 6100 18 CPS £340.00
Juki 2200 Daisywheel Typewriter  £280.00
Juki Single Sheet Feeder £230.00
Juki tractor Unit £115.00
Juki R5232 interface £74.00
Juki Spare Daisywheel £16.00
COLOUR PRINTERS
Canon PJ1080A 7 Colour 40 CPS
Ink Jet £440,00
Seikosha GP700A 7 Colour 50CPS  £399.00
Plotters
Penman Plotter £275.00
PIXY Ploter £399.00
Epson HF-80 £445.00
Add Ons
AMX Mouse £79.00
Trackerball £59.00
DISKS
Very high quality RAVEN
Diskettes, guaranteed for life
at only £20.00 per box including
library case
Using 3M Media
[Double-sided 80 track)
MODEMS
Pace Nightingale £135,00
{inc Comstar ROM| E155.00
DEMON £56.00
SOFTWARE FOR DEMON £23.00

WS2000

Aworld standard modem switchable
between 75, 300/300, 600,1200/75, 75/1200
baud rate. Thisis the only modamm you woull
ever likely to need to communication with
any computer throughout the world.

Modem £14a0
Lead £78
Auto-Dial £341
Auto-Dial Cable £48
Auto-Answer Card £34
SK1 £11§
Ds1 £118
Telemod 3

BT approved - switchable between 75, I
300:300, 120075, 751200 and allows you g
communicate virtually anywhera in the
world. it will allow you to communicate wi
services like Micronet, Telecom Gold, Pnasl?
One-to-One, Easylink, Microweb. It comes

a standard with built in board for
auto-answer.

Modem

£15
Lead £R
Software £18

BBC BUSINESS SOFTWARE
£270,
i |
£425)

Microsimplex

Gemini Integrated Accounts

Sage Accounts

Piease add £4.00 for Disc Version
ACORNSOFT I

Invoicing  Order Processing
Mailing List  Purchasing

Stock Control  Accounts Payable
Accounts Receivable

Price £23.95 each l

WORD PROCESSING

BBC1

BBC Mod. B, View of Wordwise, High Res.
Monitor, USHIDA Cassette recorder with 10
cassettes and all the necessary cables and
printer paper.

£750.00

BBC2

BBC Mod. B 4 DFS, View or Wordwise, 100K
BBC drive, High Res Manitor, USHIDA, 10
diskettes and all the necessary cables and
paper

£843.00

BBC3
Same as BBC 2 but with 400K drive  £929.00

BBC4
BBC Mod. B + DFS, View or Wordwise, 800K

Dual Disc Drive, High Res. Monitor, Juki 6100 |

daisywheel printer, 10 of 80 track Diskettes
and all the necessary cables and printer
paperf1,244.00

All pric
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The RAVEN-20 software ROM gives much
mare than just the standard commands, it
has been programmed to give more and
better commands! Here are some of the
commands:

ROM - Enable RAVEN-20 in SLOW Mode

FROM - Enable RAVEN-20 in FAST Mode

RWFF = Disable RAVEN-20

RTEST - TEST RAVEN-20 RAM

RSTAT - Show status of RAVEN-20

SSAVE - Save Screen to file

RAM - Sideways RAM |oad

RZAP - Examine/Alter BBC RAM

AVZAP - Examine Alter RAVEN-20 RAM

RPAGE - Set/'Show RAVEN-20 work page
(fast mode)

Price £59.00 inc of VAT

-« RAM-ROM BOARD

The RAM-ROM extension board gives an
exira & sockets for extra ROM's and 2 slots of
RAM. This RAM is not an extension of BASIC.
It is intended that the RAM be used to develop
your own ROM based software. There are in
fact seven sockets on the board, the Tth
replaces the socket on the main board that
would otherwise be taken by the ROM board.
(The RAM-ROM board can accommodate
both 2764 type EPROMS as well as 27128
EPROMS and ROM)

RAMAMP board is a best of its kind on the
market Comes complete with either 16K RAM
or 32K RAM. Doesn't need any soldering.
Anyone can install in matter of a minute.
Comes complete with 10 utility programs to
make full use of the Board, and it's fully
compatible with RAVEN-20 Board.

Are you surprised how we have sold over

20007 (Read Acorn Review March "85)
16K £45 32K £54

h ACCESSORIES m”’
chable BBC Data Recorder £35.00 f
75, 7511200 DR6 Data Recorder £25.00 ‘w A
M you would Tornado Joysticks SW self-cen PR £13.95
ication with Quickshot + I'F for BBC £19.95
world Sureshot Joystick
£148.00 BBC Dust cover
£7.50 RH Light Pen
£34.00 Graph Pad
£4.50 BB Key Function key mask
£34.00 Disc storage box (15)
£11.50 Disc storage box (80)
£11.50 Printer dust cover
Monitor dust cover
Listing Paper 9.5" x 117 'y
igen 75, (2,000 sheets) £1500 EXPANSION BOARDS
llows you to Data Cassette C15 £0.40
fein the Anti glare Monitor Safety Screen £1750  RAVEN-20 BDARD
unicate with The RAVEN-20 s a 20K RAM EXPANSION
Gold, Prestel, for the BBC Micro, Model B, fitted with 0.S.
b. it comes as LEADS 12
" Cassette leads £3.00  Thisspecially designed product plugs in to
5 pin DIN to 6 pin DIN (RGB| £3.00 the CPU socket of your micro (centre socket
£155.00 Monochrome monitor lead £3.25  ofthe 3available) with the minimum of effort.
£8.00 Dist Drive power leads to BBC (single] £4.50  The pins are specially custom made, thus
£19.95 {duall £5.00 avoiding any possible damage to the circuity.
Disc Drive Ribbon Cable (Single) £8.00 The RAVEN board provides the user with
RE (dual) £10.00 anextra 20K of .JSENE.H;HM in screen modes
£270.00 & pin Dinto 6 pin Din (RGB) Monitor lead £3.00 0 to 3. This together with the aid of software
[99' 00 BNC to phono lead for (composite) makes the system completely transparent to
£429.00 Manitar £3.00 both the user and the computer.
n
55ing g
sing :'
Payable .
E :
High Res.
der with 10
ables and
dwise, 100K
HIDA, 10 :
bles and Allprices inclusive of VAT. Please add £1.50 for P&P.
HOWTOORDER
You may purchase any of the items listed by
cheque made payable 1o: Twillstar Computers
Lid. Barclaycard or Access. All you have to dois
fillin your requirements on a separate sheet of
ve £929.00 paper, post to us and we will despatch with 24
hours, subject to availability. All prices
inclusive of 15% VAT ADD£2.50 P&P tor orders
dwise, BOOK below £150. Over add £8 P&P. Credit card
R holders may order by telephone. Give card
T, Juki 6100 number, name, address and items required.
 Diskattes Please note VAT is not charged on export
printer orders. Export customers please ring for details

FaB

RIBBONS

MX100/FX 100 £11.50
MX/FX80 £5.50
GPBO £5.00
GP100 £5.70
GP250 £6.00
KAGA KPET0 £8.50
Canon PW1080 £8.50
Brothar HR15 M5 £5.50
Brother HR15 Carbon £4.30
Juki 6100 £4.20
Oki 80:82 £2.35
Riteman £6.50
DISC STORAGE

10 x &Y library case £2.00
15 x 5% flip n file £6.95
40 x 5% Lockable £14.50
80 x &% Lockable £14.50
Disc Albums stores up to 20 £9.95
LISTING PAPER

11% x 9% 2000 £15.00
Teleprinter Roll £4.50
PRINTER LABELS

1000 30 x 36mm £5.70
1000 20 x 49mm £8.900
1000 102 x 36mm £7.15
EPROMS

2764 - 250ns £4.95
27128 =250ns £11.50

TELEPHONE ORDERS

ot P&P.

G (01)5745271

Open
bdays a week
Sam to 7pm
Monday to Saturday

Twillstar Computers Limited

17 Regina Road, Southall, MIDDLESEX, UB2 5PL. TEL: (01) 574 5271
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OMPUTER WAREHOUSE

“EX-STOCK INTEGRATE

64 200ns D RAMS 8 for E14.85 4116 300 ns £1.50
2112 £10.00 2114 £2.50 2102 £2.00 8116 £2.50
2732 E£3.00 2784 1£4.95
27128 £550 8800 £2.50 8821 £1.00 6BADO CROO
6B0% £10.00 BO8S5 £6.50 8086 £15.00 8231 £7.00

EPROMS 2716 £4.50

8748 £15.00.

Thousands of IC's EX STOCK send SAE for list.

ILE BATTERIES

[EERERENRERE N X

Dry Fit MAINTENANCE FREE by Sonnenschain & Yuasa
A300 07191315 12v 3ah as RS 531-770 NEW £13.85
A300 07191312 Bv 3ah as RS 591-360 NEW £8.95

A300 07191202 6-0-5v 1.8ah as RS 591-382 Ex Equip
£5.98 3.6v 100 mah PCEB mount a5 AS 591-477 NEWE1Q0 ## 4 ¢ a et s s s e s s s s sssassnnncnssnsansns

Japanese ia; ! i !E E' ack double sided

disk drives by TEAC TﬂﬁHlEﬂ ate. Sold as
NEW wlthﬂﬂl day guarantee ONLY £125,00,
SUGART SMI‘.)&%S FH 35 TRK E55.00
SIEMANS FDD100 55 FH 40 TRK £75.00
carriage on 5%" drives £5.50

Brand NEW matal caseswith internal PSU etc
for above drives, below cosi!!!

DSKC 1 for 2 HH or 1 FH 5%" drive £39.95
+ppE4. 50 DBKC 2 for1 HHor 1 FH 5% drive
£29.95 + pp £4.50

8" Refurbished standard units

SUGART 801 SSE175.00 + pp £8.50
SUGART 851 DS £250.00 +%§ E8.50

W;%iﬁ?%ﬁ&; IEI'I lIE.I'I'Iﬂ casea,

completa with PSU etc, £595.00

8" DRIVE PSU for 2 drive units £45.00

Hard Disk Drives

DRE/DIABLO Serias 30 2.5 Mb front load,
E525.00, Exchangeable version £295.00
ME30298 PSU for above £95.00

DIABLO 44/DRE4000A, B 545 Mb from

EW’HRWH 545 Mb ET85.00
CDC 9762 50 Mb AMO3 elc £2500.00
PERTEC D3422 545 Mb £495.00

RODIME 10MB ST506 Winchester- NEW |

£290.00
BASF B172 23Mb Winchesters, as seen
£190.00

Carriage on other drives £10.00.

Unless stated all drives are refurbished with
90 day guarantee. Many other drives and
spares in stock - call sales office for detalls.

g

Join the communications revolution with our
super range of DATA MODEMS, prices and
specifications to suit all applications and
budgets . .
BRAMND MEW State of the art products
DACOM DSL2123 Multi standard 300-300,
1200-75 Auto answer elc £268.00
DACOM DSL2123AD Aulo dial smar
modem with multi standard AUTO SPEED
detect, and data bulter with flow control
£365.00

etc :

DACOM DSL2123GT The CREAM of the

In1al||g!1'lt modemns, avte dial auto call, index,
£498.00

g'l' EEECH SB1212 V22 1200 baud FULL
DUPLEX, sync or async. optional aﬂgﬁma-,

00
TRANSDATA 30TA Acoustc coupler 300
baud full duiplax, ofiginate only,
AS232 £4i.00

Ex BRITISH TELECOM 1ull &Eec*
ruggedised, bargain offers. Sold TESTED mth
data Wil work on any MICRO or system with
R52132 interface.

DATEL 28 300 Baud Modem see SPECIAL

QOFFER. 3 ;
MODEM 13A 300 baud unit, only 2" high fits
undar phone CALL mode only £45.00
MODEM 20-1. 75-1200 baud. Compact unit
for use a8 subscriber end to ESTEL
TELECOM GOLD, MICRONET stc £35.95

SD EB.50
B EM20-2 1200-75 baud Sameas20-1 bul
for computer end, £65.00 + pp £6.50
DATEL 2412 Made by SE labs for BT this two
par unit is for synchronious data links at 1200
or 2400 baud using 27BO/3TEO
protocol etc. Many features include 2 or 4 wire
working, salf test, auto answer afc
EDB[E G%EFI €800 Our price ONLY E1009
DATEL RACAL MPS54800 baud
moder, £X Bt good working order, ONLY
E205.00 + pp £8.00

SUMMER OFFER
MODEM TG2393. Ex BT, Up to 1200 baud, full
duplax overd wire or half duplex over 2 wire line,
OMLY £85.00 PER PAIR + pp €10.00

For more information
CONTACT OUR SALES OFFICE

|

 ERE RN

vevaces HOT LINE DATA BASE ovvzees —

: A MASSIVE purchase of these attractive stand alone
© * terminal units enables a SUPER BARGAIN offer Madehg
}:‘l. ﬁ : ihe US GENERAL ELECTRIC CORPORATION ihe G
L]
« The ORIGINAL FREE OF CHARGE dial u
'base. Buy, browse or place YOUR OWN
+goods or services to sell 1000's of stock items,*
ﬂares and one off bargains. Updated daily.
LINE NOW. CCITT, 8 bit word, no parity.
For 300 baud modems call 01-679 1888
For 1200-75 baud modems call 01-678 6183

T
FOR CALLERS

_PRINTER / §C00P

'?.I- n A

30 features a standard QWER

electronic keyboard coupled 1o a quality !Ju1lt ma1nx
printer with variable 3" to 9.5" forms tractor. The printes is
capable of continuous duty printing, with up to 120
characters per line. Standard RS232 interface accepts
ASCII data at 110, 150 or 300 baud Ideal for Terminals,
Data loggers local label printing or just as a printert! Sold
TESTE% with data ONLY £85.00. Also available with
TWIN MAGTAPE CASSETTE unit for data capture, data
preparation etc £150.00 Carriage £10.00.

datal
D fDT ™

Kap your hat pans CODL and HELIABLE wilh
our range of COOLING FANS
ETRI 126LF21 240v 5 blade eguipment fan
Dim, B0 x B0 x 38mm £9.95
ETRI BBXUOQI Dirm 92 x 92 x 25mm
240v & |pmer\-1 farn, complele with finger
uard NEW £9.9
DLILI:I JB-3AR Dlm 3 x 3 x 25" compact
NE nu-eg:'unnmg 240y operation

£6.05
BUHLER 68.11.22 8-18v DC micro miniature
rverrsible fan Uses a brushless serve moter for
axtremely hu?h air flow, also silent running and
uaranteed 10,000 hr life. Measures only 62 x
2 w 22mm. Current cost £32.00. OUR PRICE
ONLY £12.85 complale with data
MUFFIN-CENTAUR standard 4" x 4" 1 1.25
fans 110v OR 240v NEW at £10.50 or tested
EX EQUIPMENT 240v £EB.25 or 110v £4.95
1000°s of other fans Ex Stock.
Call for Dretaile. Post & Packing on all fans £2.00

QWERTY KEYBOARDS

Manutacturers BRAND NEW surplus
ALPHAMERIC T204/80 Full travel ASCIL

B0 key with parallel output and strobe |

£39.95

DEC LA34 Uncoded keyboard with &7
guality gold plated switches on X-Y matrix -
ideal micro conversions elc. £24.95
AMKEY MPNK-114 Superb word processor
chassis keyboard on single PCB with 116

keys. Many features such as On board
Micro, Single Sv rail full ASCIl coded
character sat with 31 ftunction keys,

Numeric kf};ﬁad cursor pad and 9600 baud
SERIAL L ASCI OuUTPUT!H!
E£69.00 wilh data

Carriage on all Keyboards £3.50
anufaciune
PLESSEY Lid ihis
compact unit. only
i slightly larger than a
L ,.-%'_'- telephone, leatures an
- all im one TELEPHOME,
24 x 40 character CRT
screen, VIEWDATA -
PRESTEL modem,
Kaypad and elactronics 1o run as a fully
rleu:lg&::l PRESTEL terminal or telephone
Ready to plug direct into a BT 600 type jack
sockat and instantly connect you 1o
PRESTEL &tc Many other features includs
Memaory dialling, Recall button, Off line screen
data storage, Picture expand Standard
Mullard LUCY chip set, Integral 5~ JVC crt
monitor, @lc et Designed to sell to the
EXECUTIVE at over E£600Y But from
DISPLAY, BRAMD NEW AND BOXED at
url:,' £99.00 for DTMF tone dial or £140.00
r 5hﬂ'|lj.ijrl.| DIAL PULSE version

.E&QMI. 300 BA UD gﬁgg
Another GIGANTIC purchase of these EX

NEW or little used 2B data modems allows L.IS to make the FINAL
REDUCTION, and for YOU to join the exciting world of data
communications at an UNHEARD OF PRICE OF ONLY £29.95 Made to
the highest POST OFFICE APPROVED spec af a cost of hundreds of
pounds each, the 2B has all the standard requirements for data base,
business or hobby communications. All this and more!!
@ CALL, ANSWER and AUTO modes
® Standard RS5232 serial intenace
W ONLY - @ Built in test swilching

: & 240v Mains operalion
& 1 year |
& Jusi 2 wires to comms. line

BT 600 Jack plug and cable £2.25 <Carriage and Ins £10.00

@ 300 baud full duplex

@ Full remote control

@ CCITT tone standards

® Supphed with full data "'
@ Modular constructon

@ Direct isolated connection

JW#;
2? 25

"ﬁ
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COLOUR AND MONOCHROME
MONITOR SPECIALS

‘SYSTEM ALPHA" 14" COLOUR MULTI INPUT MONITOR

made in the UK by the famous REDIFFUSION Co. for their own professionsl
computer system this monitor has all the features to sm!;c\ur immédiate and
future monitor requirements, Two videa inputs: RGB and PAL Composite Video,
allow direct connection to the BBC and most other makes of micro computers
and VCR's An internal speaker and audio amplifier may be connected (o your
systems cutput or direct to a VCR machine, giving superior sound guality. Many
other features included PIL tube, Matching BBC case coléuf, Major controls on
front panel, Separate Contrast and Brightness — even in RGB mode, Two types of
audic input, Separate Colour and audio controls for Composite Video input, BNC
plug for composite input, 15 way ‘D' plug for RGB nput, modular construction

alc ale.
This Must be ONE OF THE YEAR'S BEST BUYS
Supplied BRAND NEW and BOXED, complete with DATA and 90 day guaranies.
SUPPLIED BELOW ACTUAL COST - ONLY £149.00

DECCA 80 16" COLOUR monitor. RGB input. : _
Little or hardly used manufacturers surplus enables us to offer this special
converted DEE:A RGB Colour Videe TV Monitor at a super low price of only
£989.00, a price for a colour monitor as yet unheard off! Our own interfaca, safaty
madification and special 16" high definition PIL tube, coupled with the tried and
tested DECCA BO series TV chassis gives 80 column definition and picture
guality found only on monitors costing 3 TIMES OUR PRICE. In fact WE
GUARANTEE vyou will be dalighted with this product, the guality for the price,
has to be seen to be believed Supplied complete and ready to plug direct 10 a
BBC MICRO computer or any other system with a TTL RGB output Other
features are: internal speaker, Modular construction, auto degaussing clrcull,
Attractive TEAK CASE, compact dimensgions only 52cm W x 34 H x 24 [, 80 day
uarantee Although used unils are supplied in EXCELLENT condition, ONLY
88.00 + Carr.
DECCA 80, 16" COLOUR monitor. Compositve video input. Same as above
model but fitted with Composite Video input and audio amp for COMPUTER
VCA or AUDIO VISUAL use. ONLY £99.00 + Carr
REDIFFUSION MARK 3, 20" Colour monitor. Fitted with standard 75 ohm
composite video input and sound amp. This large screen colour display is ideal
for shops, schools, clubs and ather AUDIO VISUAL applications. Supplied in AS
NEW or little used condition QNLY £145.00 + Carr.

BUDGET RANGE EX EQUIPMENT MONOCHROME video
monitors.

All units are fully cased and set for 240v standard working with composite videa
inputs. Units are pre tested and sat up for BO column use on BBC micro etc. Even
when MINOR screen burns exist — normal data displays are unaffected

12" KGM 320-1 B/W high bandwidth input, will display up 10 132 x 25 linas.

?g?@EEEN SCREEN version of KGM 320-1 Only £38.85

9" KGM 224 GREEN SCREEN fully cased very compact unit Only £55.00
9" HITACHI VM-906E/K Black an

White screen £48.95
Carriage and insurance on all monitors £10.00

GOULD OF443 enclosed, compact switch moce supply with E! regulated outputs ol

+5y @ 5.5a +12v @ 0.5a -12v @ 0.1a and -23v @ O.02a Dim 18 x 11 x 6 cm. 110 or
240v imput EHnND NEW cnly £14.95
GOULD GB-40A Sv 40 amp switch mode supply NEW £1.30.00
GREENDALE 19A-BOE Switch mode B0 watt open PCBE with a fully r rg-..IEIIEI:I DC
output of 5v & & amps, and three semi regulated sulputs of +12V, =12V H15V & upla 1
.,m Dim ondy 11 cm x 20 em x 5.5 cm Simelar o AS 581-954. 110 or 240v AC inpul.

ET ED ex equipment. Only E24.95
ﬁ{: DC Linear U for DISK drive and SYSTEM applications Constructed on a rugged
ALLOY chassis to continuously supply fully regulated DC cutputs of +5V @ 3 amps -5V
06 amps and +24v @ 5 amp& Shor cirgull and overvoltage protected 110 or 240 ¥
AC inputl. Dim 2B x 12.5 x T cm NEW £49.95.

GCarriage an PSU's E3.00

All prices quoted are for LK. Mainland, paid cash with order in Pounds Sterling PLUS VAT, Minimum order value E&.
Minimum Gredit Card orderE 10.00. Minimum BONA FIDE account orders from Government Depts., Schools, Unive rsthe&anﬁ
established companies£20.00. Where post and packing not indicated please ADD £1.00 + VAT. Wareshouse open Mon-Fri
9,30-5.30. Sat 10.30-5.30. We reserve the right to change prices and specifications without notice. Trade, Bulk and Export

32 Biggin Way, Upper Norwood, London SE19 3XF
Telephone 01-679 4414 Telex 894502 Data 01-679 1888 .

S.andarﬂ VDU data entry terminals E|1 Qiver away
pricest!
QUME QVT108. Current product, state of the art
terminal with detachable weyboard, 12" gresn
screen, 2 page RAM, TVI 825 emulation, 25 x B0,
Clock, Swivel and tilt base, Printer port, Funclion
keys elc. BRAND NEW and BOXED AT ALMOST
HALF PRICE {',‘lnl E425.00
AJ510 = EX RENTAL Z80 conirolled, 15
grean screen 24 = B0 display, graphics, cursor
dd-dres.s.mg printer port etc. Very good condition
TESTED complete with manual only £225.00
ADDS 520 - Dumbterminal used, 12" bfw screen
RAS232 interface and printer port TESTED.
OMNLY £125.00
Carriage on terminaks £10.00
100r's of othar terminals in stock,

CALL lor more detaila

ull guaraniee
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| What it offers the BBC Micro user...

Give your micro
mainframe power

communicate directly to 96,(00 telex subscribers
in the UK, 1! million worldwide — and even with
ships at sea via the telex satellite network
Business people can now send and receive

We're onlyalocal
phone call away

With MicroLink your micro becomes a terminal
linked directly to the Telecom Gold mainframe
computer, and able to tap its tremendous power
and versatiliny. Right away you'll be able to use
giant number-crunching programs that can only
run on a mainframe. You can set up your own
computerised filing systemns, store and update
statistics and other information, cross-reference
materdal between files, selectively extract the
information you want, perform massive
calculations and design reports to display
information from any of the files and in any
format you choose

The biggest bulletin
board of them all

The number of bulletin boards is growing rapidy.
New ones are springing up in all parts of Britain
and all over the world, with people of like minds
chatting to each other on all manner of subjects.
The only snag is that the vast majority are
single-user boards — which means lots of other
people are also trying to make contact and all
too often all you get is the engaged tone. But
with the MicroLink bulletin board there is no
limit to the number of people using it at the
same time. And no limit to the number of
categories that can be displayed on the board.

telexes after office hours, from home or when
travelling. You can key in a telex during the day
and instruct MicroLink not to transmit it until
after 8pm - and save 10 per cent off the cost!

More than 96 per cent of MicoLink subscribers

can connect to our mainframe computer in
London by making a local phone call. This is
possible because they use British Telecom’s P55
system, which has access points all over Britain.
A local phone call is all you need, too, for access
to the international Dialcom system through
MicroLink.

The mailbox that
is always open

MicroLink is in operation 24 hours a day, every
day. That means you can access your mailbox
whenever you want, and from wherever you are
... home, office, airport = even a hotel bedroom
or golf club! No-one needs to know where you
are when you send your message.

Telemessages - at
a third of the cost

The modem equivalent of the telegram is the
telemessage. Send it before 10pm and delivery is
guaranteed by first post the following day (except
Sunday). The senice was intended for people
phoning their message to the operator, and it
costs £3.50 for 50 words. But you can now use
it via MicroLink for only £1.25 for up to 350

What does it |
all cost?

words! Considering all the services you have on tap,
MicroLink is rermnarkably inexpensive. You pay a
' once-only registration fee of £5, and then a
Send and receive standing charge of just £3 a month. On-line

telex messages

With MicroLink vou can turn your microinto a
telex machine, and can send and receive telex
messages of any length. You will be able to

*

costs are 3.5p a minute (between 7pm and Bam)
or 10.5p a minute during office hours, There is
an additional 2p a minute PS5 charge if you are
calling from outside the 01- London call area.
Charges for telex, tele-messages and storage of
files are given on the next page.



Initial registration fee: £5,

Standing charge: £3 per calendar month or
part.

Connect charge: 3.5p per minute or par -
cheap rate; 10.5p per minute or part — standard
rate.

Applicable for duration of connection to the Service
Minimum charge: 1 minute.

Cheap rate is from Tpm to 8am, Monday to Fridmy. all
doy Saturday and Sunday and public holidays;
Standord rate is from Sam to Tpm, Monday to Fridm,
excluding public holidays

Filing charge: 20p per unit of 2,048
characters per month.

Applicable for storage of information, such a telex,
short codes and mail files. The number of units used is
an overage calculated by reference to a daily sample.

Information Databases: Various charges

Any charges that may be applicable are shown 1o pou
before you oblain access to the database

MicroLink PSS service: 2p per minute or
part (300 baud); 2.5p per minute or part
(1200/75 baud),

Onby applies to users outside the 01- London call area

Telex registration: £10,

Outgoing telex: 55p per 100 characters
(UK); 11p per 100 (Europe); 16.5p per 100(N.
America); £1.15 per 400 (Rest of world); £2.75
per 400 (Ships at sea).

Deferred messages sent on the night semice are
subject to a 10 per cent discount.

How much it costs to use MicroLink

Incoming telex: 50p for each correctly
addressed telex delivered to your mailbox.
Obtaining a mallbox reference from the sender
incurs a further charge of 50p.

It is not possible to deliver a telex without a maithox
reference. If a telex is received without a mailbox
reference the sender will be advised of non-delivery
and asked o provide a mailbox address

Each user validated for telex and using the faciliy will
incur a charge of & storage units a month, Further
storage chorges could be incurred depending on the
amount of telex storage and the use made of short
code and message file facilities.

Telemessages: £1 25 for up to 350 words.

Radiopaging: No charge.

If you have a BT Radicpoger vou can be poged
automatically whenever a message s waiting in your
mailbox

International Mail: For the first 2048
characters - 20p to Germany and Denmark;
30p to USA, Australia, Canada, Singapore,
Hong Kong and lsrael. For additional 1,024
characters - 10p; 15p.

These chorges relate to  the transmission of
information by the Dialeom service to other Dialcom
services outside the UK and the Isle of Man. Multiple
copies to addresses on the same system hostincur only
one transmission charge

Billing and Payment: All charges quoted are
exclusive of VAT, Currently all bills are rendered
monthly.

miaol.ioh

in association with

ELECOM GOLD

Appllcatlon Form

Software over
the telephone

MicroLink is setting up a central store of
software programs which you'll be able to
download directly into your micro. The range
include games, utilities, educational and busin
programs, and will cover all the most popular
makes of micros.

Talk to theworld
- by satellite

MicroLink is part of the international Dialcom
network. In the USA, Australia and a growing
number of other countries there are many
thousands of users with electronic mailboxes just
like yours. You can contact them just as easily as
you do users in Britain — the only difference is
that the messages from your keyboard go
speeding around the world via satellite.

What you need to
access MicroLink

You must have three things in order to use
MicroLink: a computer (it can be any make of
micro, hand-held device or even an electronic
typewriter provided it has communications
facilities), a modem (it can be a simple Prestel
type using 1200/75 baud, or a more
sophisticated one operating at 300/300 or
1200/1200 baud), and appropriate
communications software.

TRy e g L L L b |
|

I/'We hereby apply to join MicroLink

[ ) O | enclose my chegque for £5 payable to Database

Publications as registration fee to MicroLink.

[} 01 also wish o use Telex. | authorise you to charge an

additional £10 to my initial bill for validation.
O | eonfirm that | am over 18 years of age.

Sbgw-'lure

Date

lintend to use the following computer

Payment

Name P2 W R I e S O

Position HENMEAEREEREEE

= et I R S R

Address 8 I S R s 1 S R
0 T Y e 0 0

Posteode [ l | | i ] l_:l

Commencement of Service

Please indicate month of commencement

Allow 10 days for validation of mailbes

(T[T

Whilst Database Publications Ltd is the supplier of all the services to you, the commission and

billing thereof will be handled by Telecom Gold as agents for Database Publications Ltd,

Date of first payment to be on 15th of month following commencement.

Please complete billing authorisation form A, B or C below:

A. Direct Debiting Mandate (Enter full postal address of Bank Branch)

To [El]

8

B

i I l_ BRSO

i S e

T e 6 R I

0 %5 0

S

o e THTH'TTT'I

1I/We authorise you until further notice in writing to charge to my/our account with vou on or immediately
after 15th day of each month unspecified amounts which may be debited thereto at the instance of British
Telecommunications plc— TELECOM GOLD by Direct Debit. Bills are issued 10 days before debit is processed.

FOR OFFICE USE ONLY:
Mailbox assigned
Start date

Password

Mame of Account to be debited

55 5 7 T N O O R

Account Numbser

AR D

B. Flease debit my/our

552 9 75 Y I 0 1

Access/Visa account number

SEND TO:

MicroLink

Database Publications
Europa House

68 Chester Road
Hazel Grove
Stockport SK7 5NY.

* Telecom Gold is a trademark of British Telecommunications plc.

MUS I/We authorise you until further notice in writing to charge to my/our account with vou on or immediately
after 15th day of each month unspecified amounts which may be debited thereto at the instance of British

Telecommunications plc - TELECOM GOLD, Bills are issued 10 days before charge isapplied to your account.

C. Please invoice the company/authority.

(10 If you select this uplinh. which is ONLY AVAILABLE to government establishments and public

limited companies, you will be sent an authorisation form for completion which will require an
official order number to accept unspecified amounts.

EVE
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EVERY now and then a game
comes along that you know will
be one of the all-time greats.
Wizadore, from Imagine, is
destined to be one of those
games.

The object is to kill Smaun, an
evil dragon who has enslaved the
land. and to release the last of the
Arch Mages.

To kill the dragon you will
need to recover the three
scattered pieces of the Golden
Sword which are to be found
somewhere within the depths of
the dragon’s castle.

To aid you in your quest you
will find three scrolls which
enable you to cast spells to
destroy some of the guards that
patrol the castle.

Each seroll will only work on
one particular type of guard —
and although I'm not going to
tell you which, I will say that the
archers., the worst of the guards,
are unaffected by any of the
scrolls.

Since Imagine are offering a
monthly prize for solving the
game, I shan’t give away any
secrets. However, I will give vou
two tips to get you going.

There are two types of archers
and the only way to avoid being

This Wizadore
is simply wizard

killed by them is to jump over
their arrows,

During the course of the game
vou will see the occasional
golem — a small figure — and if
yOu pass over it you are given an
extra life. Believe me, you'll need
it.

To describe the game as a

ladders-and-levels type, though
in a sense true, would be to give a
false impression, as it is like no
game I have seen before.

Essentially, it is an arcade
adventure with the accent more
on the arcade than the adven-
ture.

The graphics are stunning, the
scrolling excellent, and the
keyboard response is immediate.

The Arch Mage that is
controlled on screen is the best
example of animation [ have
ever seen.

I must admit that [ would
have preferred to define my own
key layout, as using the A key
for “jumping” and for “up”
often caused me to jump when |
didn’t want to — usually with
fatal results.

Overall, a program that is
hard to praise too highly.
Phrases like “state of the art”
come readily to mind and
deservedly so. If a list of the top

BBC Micro games of all time is
ever made, ] am sure that
Wizadore will be in the top three.

A fantastically addictive
game that 1 highly recommend.
Excellent.

It’s
better
than Frak

DURING the mid-part of 1984,
a game called Frak took the
BBC Micro world by storm. Its
strength was its unique cartoon-
style graphics.

Icon Software has just
released Contraption, which

e

Paul Gardener

ELEGTRIFYING -THAT’S STATIX

WHEN Statix, from Psion,
starts you find yourself on the
boundary of an empty rectangle
— empty, that is, except for the
charge of static electricity after
which the game is named.

Your aim is to capture chunks
of the charge’s territory, by
drawing new boundaries, until
yau have control of at least 75
per cent of the rectangle.

Sounds easy? Believe me, it
isn't. The charge may be static
electricity. but it is pretty mobile,
moving around its territory at
random.

It can’t catch you if you are
on a firm boundary — either the
original or one you have
completed — but if vou are in the
midst of chopping off another
piece of ground and it touches
either you or any part of the new
incomplete boundary. that's one
of your five lives gone.

Also moving round the boun-

dary are “sparks” — only one at
the start of each sheet, but more
appear as time passes — and if
one of these catches you, that's
another life gone.

From time to time while you
are busy drawing a new boun-
dary, some rotten devil mistakes
it for a fuse and lights it where
you left the safe boundary.

If this burns down to reach
you before you can get on to the
boundary again, bang goes
another life.

The aim is to pinch at least 75
per cent of the rectangle. You get
10 points for each 1 per cent if
you draw the new boundary or
any part of it at “standard”
speed.

If your nerve is good and you
hold down the slow move key
while you draw it, you get 40
points for each 1 per cent.

Cut off a large lump as vour
last move and you get 100 points

bonus for each 1 per cent that
vou capture above the basic 75
per cent.

Complete one sheet and you
start on the next, and everything

will be moving faster.

The game may appear simple,
but I found it very addicitive,
partly because to achieve good
scores requires skill and tactical
judgment and not just quick
reaction pressing large numbers
of keys.

It can be played with a
Jjoystick, but I found it easier to
use the kevboard.

The sound is effective, and
you don’t simply turn it on and
off. You can vary it in incre-
mental steps from barely audible
to its maximum level, at which it
still isn't loud enough to raise
objections from others in the
room.

All in all, an excellent game
about which I have only two
complaints. Firstly, there is no
high score, and secondly, I have
lost an awful lot of sleep playing
it.

Michael Gilbert

DE——
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employs the use of almost
identical graphics — but these are
combined with an even better
game.

For those of you who were in
Outer Mongolia at the time and
missed out on Frak, I should
explain that the characters in the
game were very large, very
detailed, and all outlined in
black. This gave them a
cartoon-style appearance.

In Contraption, the detail and

the black outline have been

retained but the characters are
somewhat smaller.

This, plug the lack of a
scrolling background, has
eliminated the very noticeable
slowing-up of the action which
marred Frak.

To refer to Contraption as a-

ladders-and-levels game seems
somewhat inadequate as it has
been programmed so profess-
ionally.

The aim of the game is.to
manoeuvre the little man around
the screen collecting apples.

Having collected his quota he
can head for the exit door which
is present on each screen.

Each of the screens consists of
several platforms which are
connected by lifts and dissolving
floors. The latter can only
support the character’s weight

for a short time before he falls
through to his death.

The controls for the game are
simple — left, right, and jump.
Planning a safe route around the
screen, however, is not. A
badly-planned route can mean
an untimely death through
contact with one of the many
undesirables which patrol the
scene.

Some of the methods required
to traverse a seemingly impos-
sible gap are ingenious.

Screen two is an ideal
example. Having negotiated the
lower half of the screen, you will
notice that the apples are all
situated on the very top level.

Jumping up to this level is
quite impossible, so you must

investigate the devices which
resemble valves from a trumpet
moving up and down in
sequence.

By walking to the base of one
of these valves and then hitting
the jump key several times in
rapid succession, you will find
that the man jumps up on to the
top of the valve.

Once in this position you can
sit back and relax as the valve
tosses the man up into the air.
With each bounce he flies higher
until he lands on the upper level.
Cunning, eh?

Personally I prefer Contrap-
tion to Frak. The graphics are
Jjust as good, but it has much
more variety and some screens
are just downright devious.

James Riddell

Amaze
your
friends...

FROM the first day that I got
my BBC Micro, I have always
thought that it was magic. But I
never imagined that my silicon
buddy would be applying to join

Teach the kids a lesson

PARENTS - this is vour
chance. Are vou fed up with
being hammered by vour kids at
Donkey Kong and Elite? Do
you want a chance to get your
own back?

> Well, now’s your opportunity
to teach them a lesson — in more
ways than one.

Remember a card memory-
game called Pairs, at which your
parents always used to thrash
vou? Well, Flip, by Icon, is a
reworking of this old game. And
very well done it is, too.

The basic aim of the game is
to guess a word of five letters
which is chosen either by the
computer or by vour opponent.

This word is hidden behind a
block of forty squares.

By moving an arrow around

the screen. you can select a
square, which will reveal a little
picture. You then select a second
square, with the aim of revealing
the matching picture.

If you get the right one, both
squares go blank, revealing a
part of the hidden word. If not,
yvou try two more squares, until
you succeed.

As you may have guessed, a
good memory is no end of help.

This may not sound all that
exciting, but believe me, Flip is
fun, and where it scores is in
presentation.

Each little picture is animated,
and is accompanied by some
relevant tune.

As there are 20 different pairs,
it isn’t easy to remember what
was where, and it seems even

harder to guess vour word when
you can see only little bits of the
letters.

If that isn’t enough for vou,
you can have the computer set
up anagrams of the words, and
this makes for a real brain-
stretcher.

Playing against the computer
is fun, but the two-player version
turns into 4 real needle match as
you battle to guess your word
before your opponent guesses
his. In a nutshell, Icon has
produced that rarity, an edu-
cational game that is fun.

With fascinating, excellent
graphics and sound, the pro-
gram is so addictive it will have
the parents battling is out long
after the kids have gone to bed.

James Bibby

the Magic Circle.
With the help of The Paul
Daniels Magic Show from

Acornsoft, you can amaze your |
friends with stunning feats of |

magic, assuming that they stay
awake long enough.

For one of the tricks, vou will
have to provide a pack of
playing cards — otherwise every-
thing you require is contained in
the package. The cassette con-
sists of a suite of ten short
programs. Each one is either a
complete trick, or is used as an
aid in your performance.

It 15 advisable that you read
the accompanying manual
thoroughly before performing
the tricks. It provides back-
ground information that is
necessary for a successful
performance and gives each of
the tricks a star rating to indicate
its difficulty.

Normally the one-star tricks
are performed completely by the
computer. One such trick is
called Book.

The computer displays a
series of random numbers in
response to the user pressing the
space bar. These numbers
correspond to any page, line and
word, contained in the BBC
User Guide. Having got to this
randomly-selected position, the
computer will tell you the actual
word that you have selected.

When I first ran the program [
was impressed. How on earth
could it memorise the entire user
guide! What superior algorithm
was involved? Calling the wife in
from the kitchen, I proceeded to
show her the trick.

Surprise, surprise, the elec-
tronic magician came up with
the same page number, line
number, and even the same
word.

A quick look in the manual
revealed a warning that the trick
should not be repeated more
than once in any one perfor-
mance.

Some of the more complex
tricks required the user to
secretly indicate to the computer
the details of the punter’s card.

Very little effort has been put
into the on-screen presentation
of the tricks and I would be
surprised if anyone could amuse
themselves for more than half an
hour with this package.

Magic on a computer just
doesn’t seem to work. In the
words of Mr Daniels, you'll like
this — but not a lot.

Jon Revis
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Spelling
can he
noisy...

LASER Letters, from Shards
Software, is crammed full of
programs, with six separate
spelling games, each of which
can be used with its own word
store of more than 500 words.

This allows the program to be
utilised with a wide range of
children, from six years of age
upwards.

A menu 15 displaved which
allows each game to be selected,

as well as for changes in the
on-screen  printing speed, dif
ficulty level and so on.

Amazingly, there is no control
whatever over the rather loud
sound effects, which would soon
prove to be annoying in a
classroom.

Although the sounds are
effective in one of the programs,
in the others it tends to be more
distracting than anything else.

Word Tangle and Letter
Shuffle share the same purpose,
that of testing alphabetical
order.

In Letter Shuffle, this is tested
on individual letters, while the
other program extends the idea
to words.

In neither case is there any
attempt to correct or to teach,
with the only screen responses
being to award a score, or to ask
for another try.

In fact, the computer will not
give up, and stubbornly carries
on asking for answers ad tedium.

Whether a program like this
has any advantage over a book
or a blackboard is for the reader
to decide.

Mext Letter merely asks the
child to enter the next letter in
the alphabet after a given list,
and seems to be of very little real
purpose. Certainly the children |
tried it with didn’t want to know
this part at all.

Back to PRack simulates a
spelling competition in which the
child tries to enter missing letters
from a certain list in order to tip

a bucket of evil-looking gunge
on to the opposing figure before
it ends up all over the picture of
the child.

There are various combi-
nations of letters which can be
selected, but I am still not
entirely convinced of the real
value of a program of this kind.

By far the best idea on the
tape is an original-looking idea
called Bridge of Words.

A simple clapper-type bridge
is made of three words, one each
for the supports and one for the
centre span. Certain letters are
missing from each word, and
these are gathered together near
the top of the screen.

An asterisk is moving con-
tinuously across the bridge, and
can be replaced by a letter by
pressing the appropriate key.

When the letter is in the
correct position. it is released by
pressing the Spacebar, and in
this way the bridge can be
completed.

This'game has much
potential, and as a teacher, I
would have liked to see a chance
to enter my own choice of words
to suit my own children.

As it stands, this program
alone is almost good enough to
make it worth buying the
cassette.

The last program on the tape,
Laser Letters itself, continues
the theme of missing letters, but
with the child having to fire the
right letter exactly into place as
it moves erratically up and down

the screen.

The scrolling effect makes |
quite exciting for a child to play
and, with Bridge of Words, ti
the balance in favour of thi
tape.

However, 1 see its use much
more at home than in schools,

Phil Tayl

You need
to he
speedy

THE quest begins in the darkest
depths of the Labyrinth. Free-
dom is to be found high upon the
seventh level, but reaching it will
not be easy. Speed, ingenuity

and a good memory will all be
necessary if you are to reach

your goal ...

In Labyrinth, from Acomn-
soft, you control the hero, Mork,
on his journey through the maze.
To progress to the next level you
must locate the magic crystal
that is hidden in one of the
chambers. Having acquired this,
you can use it to break down the
force field that bars the exit.

In case you were thinking of
casually strolling around the
Labyrinth until you found the
crystal, forget it. The maze is
inhabited by combinations of up
to nine different creatures, all of

These stars don’t sparkle

ON reading the cassette insert
for 3-D Space Ranger, an arcade
game from Microbyte, one gets a
feeling of déja vu. The Cyborg
Empire has invaded the Feder-
ation and its Death Stars are
advancing towards planet Earth.

They have one weakness — the
thermal exhaust port leading to
the main reactor. Your mission
is to penetrate their defences and
release a photon charge into this
exhaust port.

Sounds rather like the climax
of a certain well-known film,
doesn’t it? Unfortunately, the
game doesn’t measure up to the
excitement of Star Wars.

While the tape is loading,
everything seems quite promis-
ing. You are offered a choice of
joystick or keyboard controls
and the computer then tells you
which key controls which func-

tion. If this doesn’t meet with
your approval, you can program
in your own choice, after which
you are given detailed instruc-
tions for the game.

In a nutshell, you have to pilot
vour ship through space, avoid-
ing alien craft and asteroids.
skim over the surface of the
Death Star, pursued by more
aliens, fly down a trench, release
your photon charge at the
correct point, and then run for
home.

To help you, you have lasers,
three of the ubiquitous Smart
Bombs, and energy shields. All
of these drain energy from vour
Space Ranger and if you use too
much, you won't make it back to
base.

This all sounds very promis-
ing, but I'm afraid I found the
game rather dull,

Firstly, your on-screen craft is
rather large, and gives the game
a constrained feeling.

Secondly, the asteroids and
alien ships move with the agility

of a tortoise that has seen better
days and are rather easy to
avoid or destroy.

Thirdly. you don’t have to fire
the photon charge yourself. As
long as you have followed your
onboard computer’s instruc-
tions, it is released automatically
at the right moment.

All this makes the game
rather easy. At only my second
attempt 1 completed the mission,
and I'm no Han Solo.

If you like sitting in front of a
game for hours piling up an
enormous score, this may be
your cup of tea. If you don’t,
then you may get bored rather
quickly. And if you've played
Elite, then I'm afraid 3-D Space
Ranger is going to end up on a
shelf, gathering large amounts of
dust.

James Bibby

whi
lettir

~ whic

maj
som
sligh
othe
over

lar;

app.
SO
mor
aro!
sty
rapi

exh
that
him
disy
bar
ene
tha
lab
ene

J6 MICRO USER September 1985




SOFTWARE SCENE

makes it
| to play,
rds, tips
of this

se much
;chools.
| Tayler

darkest
1. Free-
pon the
g it will
genuity
1 all be
» reach

Acorn-
Mork,
2 maze.
vel you
crystal
of the
ed this,
wn the
XL

ting of
1d the
nd the
jaze is
s of up
, all of

which have no intention of
letting you leave.

Mork is armed with a gun
which is effective against the
majority of nasties. However,
some monsters required a
slightly larger dose of lead than
others before they decided to fall
Qver.

Mork is also provided with a
large boulder which can
apparently be used to flatten
some¢ of the more stubborn
monsters. I found that pushing it
around tended to cramp my
style, so I stuck with the
rapid-fire technigue.

Monster-bashing is pretty
exhausting work, so to ensure
that our hero doesn’t over-exert
himself an energy indicator is
displayed, the length of a green
bar representing the amount of
energy left. By eating the fruit
that is scattered about the
labyrinth you can maintain your
energy levels.

While travelling around the
maze, your way may be barred
in either of two ways: a force
field blocking the way to the next
level, and two inpenetrable
flashing cubes situated in the
doorway to a new chamber,
These cannot be shot, bouldered
or walked through, but with a
little cunning you should figure
out how it's done.

Labyrinth can be played at
quite a steady pace on the lower
levels. Your energy reserves are
depleted at a miserly rate and
vou can always turn and run
from the monsters should things
become a little too hairy.

I don’t think that Labyrinth
will ever be ranked as a classic,
but it is certainly worth taking a
look at should you get the
chance.

Jon Revis

Keep tahs
on your
money

WHEN home micros were
invented. a frequent question
was ‘. .. but what use are they”
to which a frequent answer was

‘to keep track of household

accounts’.

It is a personal view, but it
seems to me that home accounts
programs are of limited value

unless they are sufficiently
simple and easy for users to
actually bother to keep data
complete and accurate.

Also, the program should tell
the user something worthwhile
which is not easily obtained from
another source — such as from a
bank statement.

I think Squirrel Software’s
Moneywise qualifies under both
these criteria. It will work using
either cassette or discs.

The program deals with only
two accounts at once, probably
following the user’s main bank
account and something like cash
or credit cards transactions. [t
would be possible to use more
than. .one data file to allow
additional pairs of accounts to
be handled.

For each account the pro-
gram presents a column of 40
expenditure categories and 12
income categories. The user
labels these as appropriate —
rates. electricity, salary and so
on. The same labels will apply
automatically to every month
and both accounts.

The account and month being
dealt with are chosen and the
user proceeds to enter the
amounts for each category.

Some preliminary work might
be needed here such as going
through cheque book stubs and
adding up all the amounts spent
in each category.

It is easy to edit previous data
entries and running totals could
be kept on the screen. However,
the user would have to enter the
new total rather than the new
amount as the program does not
allow amounts to be added to a
category. [ think this is some
thing that could be improved.

A category’'s data can be
copied from the previous month
— useful for standing orders —
and it is possible to re-analyse
amounts over other categories.

A summary sheet can be
obtained — of both accounts in
total — showing the total of each
category for the vear.

From this sheet bar charts can
be produced showing, for one
category at a time, expenditure
against time.

Any page of the accounts can
be printed and the screen
memory of bar charts can be
saved for later printing using a
suitable screen dump program,
not supplied as part of Money-
wise and not tested by me.

In conclusion, a useful easy-
to-work home accounts pro-

gram.
Ken Garrett

Goldin
them there
tunnels

ALTHOUGH the bottom may
have dropped out of the gold
market in the financial world, in
Gold Digger, from Firebird, it is
still a much-sought-after com-
modity.

Your aim in this nice little
arcade game is to tunnel about
underground, collecting the
various nuggets that lie in your
path.

You have only a limited time
to collect them all, but even so it
seems easy enough, doesn't it?

However, vour task is made
decidedly tricky by a group of
“misers” who are out to stop
you. They follow you around
with the unerring homing
instinct of a Scotsman after a
bargain, and a nasty collection
they are.

The first one has an annoyed
expression and several legs and
looks like a red spider with a
hangover. The others resemble a
smiling green pumpkin, a vellow
frog in goggles and a dozy
purple robot.

All the misers are determined
to prevent you digging up the
gold and all have their own
method of chasing you. If they
catch you it’s curtains, so you
either avoid them, or tunnel
under a rock and hope it
squashes them.

Should you succeed in collec-
ting all the gold, vou find the
next screen is more difficult, as
the number of misers increases

until eventually it is almost
impossible to stay alive.

On the whole, this is a good
game, with reasonable use of
colour and sound. In fact, I
found the sound rather
overpowering at one stage.

While loading, the computer
goes into a strident version of
“Clementine” — the sort of
version Reginald Dixon might
have produced given a fair-
ground organ and half-an-hour
of glue-sniffing. However, this
can be switched off.

My only complaint is one that
can be levelled at several games.
There is a pause button that
freeze-frames the game, which is
useful when in a wvery tight
corner. Unfortunately, it is the R
key, well away from the other
controls and difficult to hit in an:
emergency.

However, I've temporarily
solved the problem. I can catch
the R key every time with my
forehead. The only trouble is,
my micro is beginning to look
rather battered and I seem to be
getting an awful lot of headaches
lately.

James Bibby

You'll
fall for
Mineshaft

DEEP down in the mine, you
must struggle against time and
numerous obstacles in an
attempt to collect chunks of coal
before your air supply is
exhausted.

Having cleared one cavern of
its hoard of black gold, you are
transported to the next, more
testing, level . ..

Mineshaft, from Durell
Software, is another offering in
the Manic Miner/Blagger style
for the BBC Micro and Electron.

Each screen contains several
chunks of coal, the majority of
these being in the most inac-
cessible of places. The screen
also contains numerous ledges.
Muost of these are solid, but there
are some which are constructed
of slurry.

The slurry ledges are only
designed as temporary resting-
places. Stand around for too

+
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From Page 77

long and you will fall through the
ledge and plummet to your death.

Each of the screens has an exit
door, but this will only open
once every piece of coal has been
collected.

As is the norm with this type
of game, it will soon become
apparent that there is only one
correct path through the screen.

Not only must your route be
correct, but you must also time it
perfectly as many of the solid
platforms are patrolled by
runaway coal trucks, ghosties,
and even mutant matches. ;

The game runs using Mode |
graphics. Durell have made use
of the resolution available to
create very clever screens.

Many other games can also
boast this number of screens, but
the majority of players will never
see more than the first five,
Durell have negotiated this
problem by allowing the player

to progress to the next level at
any time during the game by

pressing Escape. This facility
ensures that your interest in the
game will remain alive longer
than usual.

If you are stuck on one
particular screen, give it a rest
and play the next one. It may
provide some inspiration. .

Mineshaft is a fine example of
the Manic Miner class of game.
All of its screens are clever, some
are practically impossible, but
you always feel that vou will
make it in the end.

Carole Barrow
Filing

MICRO-PHILE, from Ephagy
Software, is an inexpensive and
easy-to-use electronic filing
System.

It will cope smoothly with
basic record addition, modifi-
cation, and deletion, and brow-

sing. Sorting can be carried out
onone of two key fields defined
at set-up.

Record retrieval, based on the
current key, allows a degree of
fuzzy search by defaulting to the
nearest likeness when there is no
exact match.

Its greatest asset, however, is
the selection option. This allows
up to 10 combinations of search
criteria.

This includes numerical
operators, using English rather
than symbols — greater than, less
than and so on — the logical
operators AND and OR, and
t.hE more I.IﬂLIS!.Iﬂ.l COntaiIlS,n'rdDES
not contain, begins/finishes
with, and precedes/succeeds.

Averages, totals, and even
standard deviation can be
requested for inclusion in the
output, and the results of the
search may be sent to the screen
or to a printer.

Unfortunately the format of
the output cannot be cus-
tomised, and this area of the
program constitutes its crudest

aspect — although a close second
is the screen presentation, which.
if you like being dazzled by the
colours of the rainbow, shuulﬂ
suit you nicely. _

You can modify a file
structure with the Transfer
option, which allows all or parts
of your data to be saved for use
by a different data file.

The documentation, although
somewhat higgledy-piggledy,
includes usable reference and
error message sections, an index,
and a quite respectable tutorial.

So for straightforward filing
and output, Micro-Phile, with its
standard report generator, its
fairly flexible query facility, and
some simple stats options,
should be more than adequate.

If your application is some-
thing more sophisticated, [
would say that, despite its name,
neither you nor your BBC Micro
is likely to fall in love with it.

But at £14.95 it certainly
represents good value for
money.

Katherine Cranford
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QUALITY IN PRINT

hich,
y the
g CANDN PW-=1080A
file OR KAGA TAXAN KP810
1sfer NEAR LETTER QUALITY PRINTER
i NLQ Mode 23 x 18 Matrix: 27 cps
g Draft Mode 11 x 9 Matrix: 160 cps
Rsh Full range of Epson FX 80 Print Codes
edy Friction & Tractor Feed
and Centronics Interface Standard O
dex, CANON PW-1156A Available
rial. (Accepts 17" Paper)
iling CANON PW-1080A £265.22 + VAT = £305.00
hits CANON PW-1156A £360.00 + VAT = £414.00
i KAGA KP810 £256.52 + VAT = £295.00
oy See below for Printerpack prices
s | B C.J.E. MICRO’S iy
:““]' ~ BBC PRINTERPACKS
; For Star, Canon & Juki Printers include:
SIc, 1. The Printer
g0 2. Next Working Day Delivery
it. 3. Cable to the BBC 1.25 Metres
inly 4. Screen Dump Program (MIC Source)
for 5. Text Dump Program S e |
&. Function Key set up Program. For use with WORDWISE :
7.Function Key Label Printing Program. For use with above,
B B W inieronver : JUKI 8100 O

9. 100 Sheets of Paper
10. Mains Plug with 3 Amp Fuse

One Year Warranty
! 20 CP3: BiDirectional & Logic Seekin
14. Booklet giving details of using the printer with a BBC, 4-8 SEPTEMBER 1985 | 10,12, 15& F'rop-c-rric-nulsgm:mg .

12. Character Defining Program for Downloadable-character-set Wordstar Compatible
g 9 OI'TMP'A' LﬂmH 2K BuHer: 12 Inch Platen

|
1
|
|

CANON PW-1080A  C.J.E. PRINTER PACK £330 inc VAT b Py et | Underline: Backspace + Lots more
z froni i
CAGAKPS10  C.J5. PRINTER PACK £320 nc VAT e --
o.E. ractor Fa + xtra .
i Single Sheet Feader £199 + VATE
L) JUKI 6100 C.J.E. PRINTER PACK £400 inc VAT NG AI00 330,43 + VAT o 2300ig O

STAR SG10 C.J.E. PRINTER PACK £295 inc VAT

See left for Printerpack prices

SPECIAL RS 232 PRINTER BARGAIN

STAR DPB480 (8 Printing) £187.00 Inc VAT
Ideal for BBC/Newbrain/HX20 & Spectrum Int. 1
Phone for full specification

MUl lode 17 x 141 Matrix Centronics Interface Standard

True Descenders 9 x 9 Matrix RS232 Int. £58.00 + VAT Extra
120 CPs Bidirectional & Logic Seeking

_' : k Italics, Emphasized, Double strike

¥ y Super & Sub Scripts STAR DELTA 10

Downloadable Character Set

i AR
: : i 160CPS: 8K BUFFER
Hi-Resolution & Block Graphics ,
. s IAR sc‘o Friction or Tractor Feed CENTRONICS + RS232 INT'S STD 0

10° Carriage RING FOR SPECIAL PRICE
NEAR LETTER QUALITY See above for Printerpack prices

OFFICIAL ACORN APPROVED DEALER
FONTAID EXPORT ORDERS WELCOME

~an ’J"f.'; Tewean KAGA MLE Prinfers. Design your cwn NLE! fonts or “download VAT INCLUDED WHERE APPLIC ABLE
=10 predefined fonts e, Cutline, Gathic, Computer Type Style, Bold
oo lareceres o e Cul Gonc Compr 1 e PHONEICREDIT CARD ORDERS WELCOME
v i : Postage 50p per order or as stated O
m ortly: Additional font
lO FONTADD............ EEU.DU KEGITENG) ST GG Ry 580 Next day Delivery for Printers/Disk Drives £8.00

FONTAID with 6264. . £40.00 with Script, Elite, Condensed, Greek/
AD or 80 frack disc. Plegse  Maths and Supercondensed
| specify (192 column in 8 inches) EP.O.A.

RING FOR SAMPLE PRINTOUT, ' I I:—T r,m[ e ﬁ;_ : E

1 10 FULL SPECIFICATIONS
& LATEST PRICES - W Sustox N1 ZEN P03 21900

FULL RANGE OF CONMNECTORS & CABLES AVAILABLE
PRICE LIST ON REQUEST




EIectronequ?p

(Authorised BBC Micro Dealer, and Econet service centre)

NORDMENDE Buy this superb TV/Monitor from the N

original distributors (since Sept '82)
14" TV/Monitor

£199 inc VAT MODEMS
Remote version £229.95 inc VAT Telemode Il £69.95
Telemod Il £74.99
Nightingale £159.85
DUST COVERS

Offer includes RGB/BBC cable.
RBOET .....covns 524

Green Screen Monitor £69.00 inc VAT
mostACORNSOFT £2.99inc VAT|  oiscaoxes |70 .....s2s | LISTING PAPER

SOFTWARE SALE

most OTHERS £1.99 inc VAT | woaes " 1380 | FECMicr ... 414 | pors . 2.50 pa 1000

45 DiscBox ............ 18.95 4
90 Disc Box ............ 25.30 L

VOLTMACE JOYSTICKS
10% off list prices TAXAN/KAGA:

KP810 _ -
289.00inc VAT .

Printer Price [l paper and BBC interface cable.
Screen dump rom available for £11.50

Discounted price inc VAT

BJVOLT 14 Valimace Delta 148 Joysticks . s i 1 ]
BJVOLTAD Voltmace 1487 Adaptor Bex R R
BIVOLTIT  Woktmace Defta I8 Twin Joysticks ............c.coooceoe 1788
BINOLTZS  Volimace Defta 38 Single Joystick .. R MA"_ OHDEH

57 EPSON
SIDEWISE SIDEWISE FITTED ITEM

W
RX-80FT £225.00 + VAT ”_?’i;,
FX-80 £328.00 + UAL =4

Printer Price [EEEER paper & BBC cable
Screen dump rom available for £10.00 + VAT

B

“SIDEWISE"” rom board for BBC Micro.

No soldering required 39.33 inc VAT BRANCHES
MAIL ORDER: 36-38 WEST STREET
SPEC IAL OFFER FAREHAM, HANTS. (0329) 230670
SHOP/TECHNICAL: 59 WEST STREET
800K switchable disc drive with FAREHAM, HANTS. (0329) 230671
plinth and Acorn DFS. KINGS LYNN: 17 TENNYSON AVE.
ONLY £409inc VAT (0553) 773782
400K switchable disc drive Postage 46p. Securicor 4.90 (per parcel)inc. VAT
and Acorn DFS All prices inclusive of VAT.
| ONLY £229.95 inc VAT Prices subject to variation without prior notification
| All offers subject to availability
| Both drives supplied with 2 year guarantee. TRADE, EDUCATIONAL & HMG ORDERS
While stocks last. (Phone for discounts)
BBC Spares/ROMs - phone for comprehensive catalogue. Large Stocks - 24 Hour Despatch

==

MAIL ORDER ENQUIRIES TO BELOW OFFICE

&
AR Electronequ?p

! 36-38 West Street, Fareham, Hants (0329) 230671
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Database Publications
is offering the most
valuable prize ever

one of its readers —
A SECURE JOB.

IF you are an out-of-work school leaver between 16

Name Loy £8F-% A g =i

given by a magazine to

written — from a simple utility to an exciting game or

and 20 vyears of age and live in the NORTH WEST, you business package.

can win for yourself an unrivalled career opportunity. Entries must be received not later than September
The position is that of a trainee programmer with 13. Finalists will be notified before September 20,

Database Software, the software division of Database A panel of judges will interview all the finalists

Publications. before making the appointment during the first day of
All you have to do is fill in the entry form on this the Electron & BBC Micro User Show to be held at

page, then send it along with any program you have UMIST, Manchester, from September 27 to 29.

Age

Address

Telephone number

Educational gualifications

Description of program submitted — : i

o BT R S Y R DO e N T S S e D SO ST e rOEw Smm WA M SR S

=

All entries must be sent to Database Software, Europa House, 68 Chester Road, Hazel Grove, Stockport SK7 5NY
in an envelope clearly marked “Win A Job Competition”. The judges’decision isfinal. Entries will only be returned if
accompanied by a stamped address envelope.
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\ DATA STAR QUALITY

Atdown to eal-tll nl'lces .

When it comes to

@ | printers, whtchevar way
you ook at it, we've got
ine \owest prices ; the
whidest range and the
4 | best bDack-up service in
the country.
WMihat you won't get from
us, are special gifts, or
ialse promises — just
honest value and a fully
guaranieed atter-sales

SPECIAL OFFERS

Brother — M1009 £173.88 -+ VAT — £198.95

20cps & bi-directional @ logic seeking @ 96 chars plus international and
graphics & 9 x 9 matris.

&Gemini 10X £189.95 + VAT — £218.44

120 cps. & bi-directional @ !ﬂ?n: seeking @ friction, tractor and roll
holder standard @ down loadable characters @ ultra I-ugh resolution @
80 cols. @ IBM PC version available.

Near letter quality @ 160 cps @ bi-directional @ 96 chars. plus graphma
@ 5 print sizes @ 11 <9 matrix @ 23 <18 NLQ matrix

COMPLETE RANGE

* | DOT MATRIX DAISYWHEEL
PRINTERS

Brother HR15 Ring for pri
Epzon RXBO £198 .95 + var = £228.79 ?E(?#E?rr "iunqcrap?ﬁ& sufarsfgpsts
W | coson AXB0 F/T £228 95 + vAT = £263.29 1oghearmting  reoportional spacing

A
® | Epson FX80 £319.95 + var = £367.94 RS232 or Centronics
Star Gaminl 10x £189 .95 + var —= £©218 .44 ﬂﬁiﬁl':snrr::;cam Boid & shagow pl".l’h-l'iﬂp

Auto errdarlimndn Subscripts &
STARSG10 E259 + VAT - £297.85 Standard 2k bufler SUDBFECIIDTS
TAXAN KPB10 E£259 VAT = £297.85

Wordstar compatible
iSpecial Package Offer on Star SG10 call for details.)

@ | Canon PW 1080A £265 +vaT=£304.75

Compratansive i el rharvedly miarsuad
P ywar parts & labowur warranfy

\
Cables @& Paper @ Ribbons @ Sheet and tractor feadars
& Interfaces

If you have any technical queries or want our latast prices
please telephone:

Credit card hot line... 01-48Z2 1711

Please add £10 for delivery,
we guaraniese 48 howur
delivery tfrom payment.
Parsonal callers welcome .
We're at the junction ot
Camden Road ., near the
railway bridge. Anytime
9 .00am to 6.00pm Monday
to FridaB 10.00am o

pm Sunday.
Export and dealer enquiries
welcome. Post your order
with cheque o

Datastar Systems UK

Unicom House, 182 Royal College Street, London NW1 9NN
Telex 295 931 Unicom G elephone 01-482 1711




THERE's been such a tremendous response to my machine code games series that
the editor’s decided that this month I've to give you a complete game combining
several routines from the series. This, I hope, will help you understand how a

machine code game should be written.

The game uses two sprites, a character we’ll refer to as a ball, and an arrow. Your
aim is to fire the arrow at the right moment so that it collides with the moving ball —

it couldn’t be simpler.

The ball drops down the screen from a random column position at different
speeds. The arrow is controlled by you and can only be fired across the screen from
left to right — by pressing the Spacebar. It's not exactly Elite, but at least I can
explain how it works. The program uses two main subroutines which are both

related to sprites.

The first routine sprite is responsible
for displaying and erasing sprites — see
Page 92 of the June, 1985, issue of The
Micro User for a thorough description.

The other routine cale_loc calculates
the screen location for a screen X and Y
coordinate — the origin of which is the
bottom left corner. This was first used
on Page 93 of the May, 1985, issue of
The Micro User.

There are several other subroutines
which are responsible for simple tasks
such as setting up information for the
sprite routines and generating random
numbers.

The object code created by the
program is assembled at location
&2E00 and occupies around 400 bytes
of memory. The game can be executed,
once assembled, by entering:

CALL start

An arrow will appear at the bottom
left of the screen. You must now wait for
the ball — a large circle with legs and an

Now let’s put
it all together

ugly face — to appear in the top half of
the screen. And at the right moment vou
should fire the arrow, by pressing Space,
50 as to cause a collision.

Here's an outline of the steps we
follow to achieve this:
1. Initialise various variables and reset
the sprites.
2. Wait for a random length of time and
then put the ball on the screen.
3. Move the ball a small distance down
the screen.
4. Ifthe arrow is in motion move it right
by one place. Otherwise, check if the
spacebar is pressed. If it is, move the

[MACHINE

LUDE

LARES

By KEVIN
EDWARDS

arrow.
5. Check if the two sprites have
collided. If they have, make a beep and
Jjump to step 1.
6. Check if either sprite has reached
the edge of the screen. If this is the case
jump to step 1, otherwise, jump to step
b

As you can see, it’s quite simple. Let’s
take a look at how the program achieves
this.

All this may seem a long-winded way to
perform such a simple task, but you'll

1 4

10-120

130-310

320-400

420

430-440

450-460

470
480

490-530

Initialise various variables and select the
assembler options.

The sprite routine. This is responsible for
displaying/erasing sprite characters on/from
the screen.

Calculate the screen location for a given X.Y
screen coordinate. The origin is taken to be
at the bottom left of the screen.

Resets the arrow’s status. If the location
moveflag contains zero the arrow is
stationary, otherwise, the arrow is moving.
Randomly select either 2 or 3 and store it in
location speed. This indicates the number of
pixels by which the ball will move down the
screen. A large value would make the ball
move faster than a smaller one.

Initialise the arrow’s screen coordinates to
the bottom left of the screen.

Displays the arrow on the screen.

Places a random nybble, a four bit number
between 0 and 15, into the X register,

Wait for a random length of time. The length
is determined by the random number
returned from line 480. The delay is achieved
by having three nested loops. This can take a
long time to execute even in machine code.
The random number previously created is
used for the outer loop.

540-550

560

570
590

600
610
620
630

640

650

660-670

Calculate a random X coordinate between
30 and 60 — in steps of 2 — for the ball.
Giving ‘the ball a random start address
makes it more difficult to play the game.
Resets the ball’s Y coordinate to 200 — in the
top half of the screen.

Displays the ball on the screen.

Checks if the arrow is moving. If it is then
branch. This is done to avoid the kzy check
routine which isn't needed because the arrow
is already moving.

Tests to see if the Spacebar is pressed.
Branch if false.

Stores &FF in the arrow movement flag.
This indicates that the arrow is now in
motion.

Erases the arrow from the screen.
Increments the arrow’s X coordinate to
move it right one place.

Checks if the arrow has reached the
right-hand edge of the screen and branches if
false.

Removes the ball from the screen then jumps
back to the start of the main loop.

Test for a collision between the two sprites.
This is done by peeking the screen memory

>
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10 REM Sieple deso gase

28 REN By Kevin Edwards

30 MODE 2

42 swidth=4T4

5@ sheight=k75:sheight2=478

4@ coltoplows=k7b:screenlow=k7@

78 coltophigh=k77:screenhigh=kT1

B0 tempB=L80:teapl=kBl

98 teap2=LB2

108 HIMEM=L2E@R

119 FORpass=@T02STEP2: PL=HINEN

128 [OPTpass

130 .sprite STAswidth

148 STYsheight:STYsheight2

158 .user _entry LDX#B

168 .main_part LDAcoltoplow: ANDRLFE
:STAscreenlow

178 LDAcoltophigh:STAscreenhigh

188 LDAcoltoplow: ANDRT:TAY

wl,Y :

200 ,onto_screen STA(screenlow),Y

218 INX1BEQ inc_data_high

220 .end_checks INY:CPIsheight2:BEQ
end_of_column

238 CPY#B:BNEcolumn

248 LDAscreenlow: ADCHETF1STAscreenl
On

750 LDAscreenhigh:ADCH2: STAscreenhi

gh

198 .colusn LDALFFFF,X1EOR (screenlo

268 LDY#:BEQ coluan

278 .inc_data_high INCcolumn+2:INPe
nd_checks

280 .end_of coluen CLCiLDAcoltoplow
tADC#8:5TAcol toplow: BCOno_high: INCeol
tophigh

298 .no_high CLC:LDAsheight2:ADCshe
ight:STAsheight2

308 DECswidth:BNEmain part

JLB RTS |

328 .cale_loc LDA#LID:STAtenpl

338 LDA#2:STAteap?

J40 TYA:EORELFF: TAY: ANDET:5TAteapl

358 TYA:LSRA:LSRA:LSRA:ASLA: TAY

360 THA:ASLA:ROLtemp2:ASLA:ROLteap2

370 ASLA:ROLtemp2

380 ADCteap®:ADCALI76,Y:5TAcoltoplo
]

198 LDAteap2:ADCtempl:ADCACITS, V25T
Acoltophigh

420 RTS

418 .start

420 LDA#D:5TAsoveflag

438 JSRrandosbyte: ANDE!

448 CLC:ADCH2:STAspeed

458 LDA#B:STAarroml

458 LDARID:STAarrowY

478 ISRarrowonscreen

488 JSRrandnyb

490 LDY#R

508 .delayl

518 DECteap@:BMEdelay!

528 DEY:BNEdelayl

538 DEX:BPLdelayl

548 JSRrandoabyte: ANDELF:ASLA
558 CLC:ADCE3Q:STAballl

568 LDABZDR:STAballY
578 JSRballonscreen

580 .repeatl
59@ BlTeoveflag:BMlsoveacross

488 LDX#L9D: JSRinkey:BNEnotspace

&18 LDABKFF:5Thaovetlag

628 .soveacross JSRarrowonscreen

538 INCarrowl

548 LDAarronXsCHPHT0: BNErepl acearrd

tart

b4@ .replacearrow LDXarrowX:LDYarro

wY:dSRcalc_loc

678 LDY#&40:LDA(col toplow) , Y1 BERNoh

it

" 480 LDART: JSRAFFEE
£98 JSRballonscreen: JNPstart
788 .nohit JSRarrowonscreen
718 .notspace LDARLY: JSREFFF4
720 JGRballonscreen

73 LDAbal1Y1SEC:SBCspeed: STABRLLY

740 CHPR18:BCSreplaceball
758 JSRarrowonscreen:JMPstart

550 ,eraseball JSRballonscreen:d

From Page 83

find this is the case for most machine
code games.

When writing your own games you
should break the program into simple
steps — as ['ve done at the start of the
article. This will make the programming

easier and allow you to identify sections
of repeated code which can be putinto a
subroutine — thus saving you memory.

I hope this has given you some more
ideas for writing your own games. For
starters, try modifying the one described
here. For instance, you might have two
arrows, one low, the other high. Or more

than one ball could be dropping at the
same time. Or the ball could zig-zag on
its way down. And vou might like to
give it some sound effects. Try it — you'll
learn a lot by tinkering!

And if you come up with anything
interesting, send it in and let us have a
look.

750 Deletes the arrow from the screen then
jumps back to the start of the program.
&40 bytes ahead of the arrow’s top left 760-770 Display the ball in its new position then jump
screen location. If the screen byte returned is to start of main loop.
zero, indicating no collision, the branch is 780-820 Display/erase the arrow on/from the screen.
taken, otherwise, a collision has occured. Before the sprite routine can be called
680 Makes a beep — VDU 7 — indicating a various information must be set up. This
collision. includes the graphic data pointer — 790-800
690 Erases the ball from the screen and starts the — the screen address — 810 — and the sprite’s
program again. dimensions — 820.
700 Puts the arrow on the screen in its new 830-870 Display/erase the ball on/from the screen.
position. See the previous description for additional
710 Waits for next screen re-fresh — OSBYTE information.
19. This gives smooth movement and 880-890 Check if a certain key is pressed. On entry
reduces flicker. the X register should contain the negative
720 Deletes the ball from the screen. inkey number of the key to be tested. On exit
730 Decreases the ball's Y coordinate to move it the Z flag will be 1 if the key is pressed and 0
down the screen. The number subtracted ifit’s not.
depends on the contents of the location given 900 Generates a random nybble in the X register.
by the variable speed. This will be either 2 or 910 Generates a random byte in the
3 depending on the number stored there at Accumulator.
the start of the main loop — see line 440. 920-970 Reserve room for various variables used by
740 Checks if the new Y coordinate is greater or the routine.
equal to 10. If this is true the branch is taken 990-1010 Read the sprite graphic data into page &C.
because the ball has not gone off the bottom  1030-1110 The arrow graphic data.
of the screen. . 1120-1360 The ball graphic data.
84 MICRO USER September 1985
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168 .replaceball JSRballonscreen
178 INPrepeat!

788 .arrowonscreen

198 LDA#R:5TAcoluant!

888 LDA#LC:STAcoluan+?

818 LDXarrowX:LDYarrowY:JSRcale loc
B20 LDX#B:LDY48: IWPsprite

B38 .ballonscreen

G428 LDASL4D: STACOlumn+!

1848 DATALF,,3,k3F, 43F,3,8,4F

1858 DATAS,4A,3,&3F &3F, 3,44, 5

1860 DATALA, kA, 3, 43F L3F, 3, kA, kA
1870 DATAR,R,3,k3F,43F,3,0,0

10808 DATAB,B,3,L3F,k3F,3,8,0

1898 DATAL,R,3,k3F,&3F, 3,0, 1

1108 DATAL2B, 17,3, k3F ,43F 3,417,428
1118 DATAR, 2,428, 43F, 43F,428,2,0
1120 REN Ball data

1240 DATAKIC, K3C, 430, 3C , 43C 3L, 43C
oot DATARIC, k3C, K3C, 63C, k3C, k3C, 43
e DATAK3C, 43C, £3C, £3C, 43, 43¢, 439
o DATARSC, 636, K3, K3C  k3C, 43C, 430
o DATARC, K3C, 3€,43C, 3,3, 3,429

4] 858 LDA#AC:STACol uan+2 1130 DATA®, k14, k14, k14, k14, k14,430, 4 1299 DATAR3C, L3C, 438,438, 430,430,430
Space 868 LDXballX:LDYballY:JSRealc loc 3 AL
878 LDX#8:LDY#24: INPsprite 1148 DATARSC,E3C,&3C, L3C, k3C, 43C,43C 1388 DATARIC,L3C, &39,439,43C, k3C,43C
reen BB8 .inkey LDABLEB1:LDYSAFF W3 28
898 JSRYFFF4: CPYRLFFIRTS 1138 DATAKIC B30, 14, k14, k14,511,433 1310 DATAK28,43C, k3C, L3C, k14, k15, k16
acearro 980 .randnyb JSRrandosbyte:AND#F:T k33 430
AI:RTS 1160 DATARL4, K3C,A3C,43C, 629,429,429 1320 DATA&3C,&3C,&3C,43C, L3C, k3C,43C
en: JHPs 918 .randosbyte SEI:LDALFEGB:EORKFE 4430 &3C
44:EORKFCICLIRTS 1178 DATALJC,k3C,43C,&3C, k3C, &3C,43C 1338 DATA3C,L3C,k33,433,439,439,433
LDYarro 920 .arrowX NOP &30 433
538 .arrowY NOP 1180 DATARIC,&3C, 433,433,536, 636, L33 1348 DATAB,k28,k28,428,428,428,43C, %
1BE@noh 949 .ballX NOP W33 i
958 .ballY NOP 1198 DATAL3C,k3C,43C,43C,3,3,3,k16 1350 DATAKSC,L3C,43C,43C, 430, L3C, 43C
58 .movetlag NOP 1200 DATARIC,A3C, k34,434,030, 430,430 A3C
78 .speed NOP 'h38 1360 DATAR3C,&3C, 428,428,428, 422,433
780 INEXT 1210 DATAKIC,k3C, 436, k36, k3C, &3C,43C 433
{ 390 FOR LX=0 TO LFF i
{808 READ LYI74C00 1228 DATARIC,&3C,43C, &3C, k3C, k3C,43C This listing is included in this
AballY 1810 NEXT 430 month's cassette tape offer. See
1828 END 1238 DATARIC,&3C,43C, 83C, &3C, £3C, k30 order form on Page 173.
l 1838 REM Arrow data A58
the
2 On
¢ to
:}u,” ﬁ
DISKETTES from £10per pack (ex VAT).
nng All diskettes are guaranteed and have a lifetime warranty.
g DISC DRIVES St

DBOSMP Dual Drive (2 x400K) 40/80

switchable, double sided + Monitor

Stand + PSU £320inc VAT (b)
S80SP Single Drive (400K) 40/80 switchable

double sided + PSU £160inc VAT (b)
S80S Single Drive (400K) 40/80 switchable:

double sided £120inc VAT (b)
S80FD Single Drive (400K) Full height BO track

double sided £100inc VAT (b)
S80F Single Drive (200K} 80 track

single sided £80inc VAT (b)
S$40S Single Drive (100K) 40 track

single sided £100inc VAT (b)
D35 Dual 3.5" drives (800K) 80 track

double sided £200inc VAT (b)
S35 Single 3.5" drive (400K) 80 track

double sided £115inc VAT (b)

Alldrives fully cased and cabled.

Acorn Interface £55 inc VAT (c)
Acorn DNFS £75 inc VAT (c)
8271 £46 inc VAT (a) 27128 £5 inc VAT (a]
2764 £2.75 inc VAT (a) 6284LP £5 inc VAT (a)

Quantity discounts available

CARRIAGE CHARGES
{a) £1.00 (b} 10.00 (c)£2.00

CD CARSON DEVELOPMENTS (MU)
84 Highfield Road, Romford, Essex, RM5 3RU
Telephone: 0708 27043

s 11.50 Z27.00 Add £7.00 for a 50 capacity
12.65 29.00 box with smoked
15.00 35.00 . dividers and non-slip
17.00 41.00

3.5" 55 dd £38.00
3.5" ds dd £45.00

Fimisairpd o = Prices inc VAT, Please add
Btk ds quad 23.00 £1,00 caniege
Are you frustrated by page problems, running 2 or more DFS's, ROM
interaction, require a single and double density sactor editor?
The new SYSTEMS UTILITY ROM from EDSOFT is your answer.
With SYSTEMS UTILITY you can:
Sector edit Acorn, Opus and UDM.
Enable/Disable ROMs — even across control break.
List ROMs.
Check status of ROMs aven when disabled.
PEEK and POKE memory.
Digplay BASIC variablas
Automatically run the BASIC/MC file from disc and leave PAGE at
& EOQD,
Automatically download cassette software from disc.
Display function keys. R

£20inc VAT (c)

Plus numerous other features.

UDM DDFS 3.0

UDM 100% Board

UDM ROM/1 6K RAM Expansion Board
UDM 3.0 Upgrade

£80inc VAT (a)
£17.50 inc VAT (a)
£55inc VAT (c)
£5.75inc VAT (a)

Tape to Disc utility for Acomn,

NEW REPLICA I

Opus + UDM DDFS £12inc VAT (a)| [}

Slimlina Drive Case £13.80inc VAT (e} Full Height Dirives

Singka Drive Data Cable £6.50inc VAT (a) Single Drive Power

Dual Drive Data Cable £10.50inc VAT (a) Dual Drive Power Cable £4.75 inc VAT (a)

Case £18.98 inc VAT (c)

Cabla £3.50 inc VAT (a)
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EGTRON

UNIT 14, PEERGLOW INDUSTRIAL ESTATE, OLD'S APPROACH, TOLPITS LANE, WATFORD HERTS.
= TELEPHONE: 0923 777155 ‘&

- #% PHILIPS COLOUR

TV/MONITORS
80 CHARACTERS +% SUPER VALUE
PER LINE :
MONO
ANTI-GLARE SCREEN
HIGH RESOLUTION _
% FREE GREEN MODEL BM7502

_ / LEADS SUPPLIED *
FOR USE WITH BBC ** SUPER VALUE

STANDARD RESOLUTION 80.50 Inc VAT
14" MODEL 14CT2007 £224.25 Inc. VAT

MEDIUM RESOLUTION HAVE YOUR 14" & 16" PHILIPS, PYE orHFEHGUSON ™

14" MODEL 14CT2006 £230.00 Inc. VAT COLOUR TV CONVERTED TO A TV/MONITOR

REMOTE CONTROL b RGB ‘3%.“;4%15;‘?" o READYMADE LEADS:

14" MODEL 14CT2206 £258.08 INC. VAT | * Resolutionbetter than586 x 480pixsls.  pae g himoy . /@ 2.39c1nG
16" MODEL 16CT2216 £302.45 Inc. VAT | * Imsge clarty comparable 1o leading moniors. g 220016 (B0 AN @ 2008 12

i ppj 10 26" TV/Monit * Includes RGB lead for connecting with BBC
upply up to 26" onitors — .
please ring for details. REMOTE AND STANDARD TV'S MODIFIED IN HOUSE

@ E£57.27a

CARE LOW
PROFILE ROM
MODULE

Dual Power Supply
Units for Disc Drives

* Colour finished to match BBC Micro.
* Comes complete with moulded mains

FOR THE BBC

-;\ MICRO

A~ onEes kA CTIRCG

lead

* B pin BBC outlet or Dual power leads for SYSTE M
disc drives. (Please specify when ; \f_-f:quf:'.
ordering). 1YV

.. . . . .

High Rated @ 35.65b Inc VAT

-Lral .
LER ‘{
LCOMET=

Don‘'t run the risk of damaging your
ROMS/EPROMS or your BBC Micro.

COMPONENTS! WIDE RANGE AVAILABLE
Acorn Disc Interface @ 81.65c Inc VAT
Eprom 2764 250ns @ 4.63c Inc VAT

‘

¥ d :

; - CARE LOW PROFILE
Eprom 27128 250n 6. Whenever you want to remove ROMS/ MODULE SYSTEM has been designed not to
p 50ns @6.90Inc VAT EPROMS from your BBC. Fit our Low Profile take any power from your BBC Micro and
Rom Module System and save your collection allows you unlimited ROMS/EPROMS.

cartridges. The

COMPUTER/PRINTER SELECTOR

w
* Complete Module System @ £14.95d
GA% We stock a full range of * Spare Cartridge @ £2.76¢
i *
*

’ T' SWITCHER * Unlike other systems:
* 26 pinas BBC * Won't get in the way when using the Keyboard.
::Iz EE!TIEEﬁé“‘z%TEfé? COMPUTER * IStnps damage caused by shortcircuit due to metal
@ 32.20d inc VAT _I_E objects e.g. paperclips falling inside.
: * Prevents damage caused by dust.
)_ g * Edge Card Socket which takes all the wear, Gold
ﬁ Plated for extended life.
. T MATRIX DAISY WHEEL
: DC;““NTEH  BWITCH EITER * FORTHEAMATEURANDPROFESSIONALUSER
READYMADE LEADS: * MANUFACTURED ENTIRELY IN THE UK.
BBC to single disc @ 3-4gclnc‘-’m * Each System Contains:
BBC to Dual disc o 4.60c Inc VAT g 1
Disc drive single @ B6.67clnc VAT * 1 LGW Profile Assy. # 1 ROM Cartridge.
Disc drive dual @ 10.12c Inc VAT * 1 Library Rack 6 way. * 5 Blank Labels.
Printer (@ 7.82cinc VAT i i H
’ Parallel 26 pin @ 8.74¢ Inc VAT Prices including VAT.

74LS series, and memory Library Rack to store 6 Cartridges (@ £1.84c
g?:a it et 5 Cartridges @ £12.95¢c * 10 Cartridges @ £23.00c
b9 TEL:0923777155 HOW TO ORDER: |

By Post. Enclose your Cheque/P.0. made payable to CARE Electronics.
ul!u ' e 34! Or use your HCCESE Allow 7 days for delivery. Please add carriage. m -
“”"“’” e al @800 ¢ @ 1.00
1 158 9 T
Q@@ Qg 1 E'S”;I_fﬁ'{;ﬂggl Hioan b) @ 500 dl @ 2.00 /
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Intriguing GAMES to test your skill... |

BATTLEFIELDS

This ingenious software enables you to
re-stage the American Civil War or the Battle
of Waterloo on your computer. Marshal your
forces, position your artillery and try to out-
guess your opponent, you could even change
the course of history!

Cassette for Model B or Electron £9.95

White Knight Mark 12

The strongest, fastest, most powerful chess
game you can buy for the BBC Model B.
Features include save-game, tournament or
problem mode, colour and sound options,
and the ability to 'switch off' and play without
the program's assistance.

Cassette for BBC Model B £9.95
Disc for BBC Model B £18.95

i Also available: WHITE KNIGHT Mark 11
e te > 4 Cassette for Electron £9.95

‘Undoubtedly the best chess program for
BBC users' ~Tony Harrington, PCN

BROADCAS
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CORPORATION

..Time-saving UTILITIES to speed up programming

*Approximate price. Prices include VAT at 15%.
These packs are available from software dealers and major booksellers, or by post from BBC Publications, P.0. Box 234, London SE13TH
(Add £1.30 for postage and packing.) Access/Visa cardholders may telephone orders to 01-407 1040.
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On public display
for the first time!

Here's your chance to have hands-on
experience of the most talked-about
communications development of

1985

Microlink

s _ln a_ssnciaﬂ_on w_ith _
| TELECOM GOLD |

The unique service that has brought
big-business electronic mail down to a
price every micro owner can afford.

Find out for vourself why it's
such an outstanding success!

It’s back! Th
' luser-friendly sho

K ®
Friday gaturday
September

\ geptember

UMIST, Mancheste

Only five minutes from

% Manchester
Piccadilly

ME South

\\\_______ — R
T ——————
“a-.__‘___\_‘_\_\_ (\__ .
To M56 Junction 3 ",

SAVE MONEY!
... with ourspecial
rail travel offer

Armrangements have been
made for discounted rail
travel tickets to be made
available to all visitors to the
show.

For full details write to:
Travel Offer, PO Box 1, St
Albans AL1 4ED, sending a
stamped addressed envelope.
Orphone 0727-34475. Please
quote the Electron & BBC
Micro User Show.

First exhibitors to
book stands are:

Computasolve. Wizard, Altra Foms,
AMS. Direct Disk. NS.C.. IDS, UCC,
Viglen, Computer Bookshops,
Shards, Logic, Commotion, Blue
Ribbon, Wigmore House, Kansas City,
LCL. Pace, Watford, Gemini. Slogger,
Care, Opus. Micro Aid, Pastiche.
Gamemaker. Miniature Tool,
Alphadisk, Microman, Oxford Com-
puter Systems, Micro Aids. Hantarex
(UK). Miracle. Modem House, Aries,
Norwich Computer, Cambridge Elec-
tronic Designs, Meadmore, Micronet,
CJE Micros, United Disk Memories.
Microlink, Database, NMC,




GENUINE
bargains

than ever before!

All the big manufacturers and dealers
are gearing themselves up for the big
pre-Christmas selling period. So that
means visitors to the September
Show will enjoy the best of both
worlds - a first look at all the
fascinating new-season products
PLUS a chance to pick up some really
worthwhile bargains as old stock is
sold at rock-bottom prices.

Reduced prices
for School/
College Groups

Entry anly £1 per student if bookings
are made in advance. Send vour
cheque (made payable to Database
Publications) and SAE to:

Electron & BBC Micro User Show
68 Chester Road, Hazel Grove
Stockport SK7 5MY.

Tel: 061-480 7863

Valid for a minimum of 10 people

THEY'LL ALL
BE THERE!

Come and meet the people whose
names you see regularly in the news
pages of this magazine — the people
who've helped both the BBC Micro
and Electron evolve into the truly
versatile computers they are today
Theyll all be there on their stands,
willing to give you help and advice. So
too will be our writers and program-
mers. They will also be delighted to
talk to you and give you the benefit of
their experience,

&

This

voucher is worth
30p per head!

10am-6pm
10am-6pm
10am-dpm

Renold Building,

Murmber attending

By handing in this voucher
at the door you save 50p off
the normal admission
price of £2 (adults) and
£1.50 (children).

{ Valid for a maximum of 4 people)

, Friday, 27 Septernber
. Saturday, 28 September
. Sunday, 29 September

UMIST, Manchester.
] [4]




JIM NOTMAN
gives his

comprehensive
appraisal of the

latest version of
the BBC Micro

THE carton it comes in may have a
sticker declaring “64k RAM”, but from
the outside the BBC B+ looks exactly
like an ordinary BBC Micro with all the
usual sockets where you'd expect to find
them.

There are no fancy stripes or even a
label saying it is a B+. A bit of a
disappointment for show-offs. However
when the lid is taken off there is no
doubt something is different.

The circuit board has been redesigned
with a number of the components being
moved from their familiar positions on
earlier boards. All the chips are now
soldered in place instead of some being
mounted in sockets. This may make
manufacturing easier, but often makes
servicing more awkward.

The 6502 microprocessor has been
replaced by a 6512. In most respects it is
exactly the same as the 6502, but there
should be fewer problems with bus
timing.

The RAM chips have also changed.
Instead of 16 2k chips there are now
eight 8k chips, arranged in two 32k
banks, one covering the addresses from
0 to &7FFF, the other &3000 to
&AFFF.

This provides the B+ with its most
distinctive feature. The second bank of
RAM releases memory in the main
memory area for program use, while
this “shadow” RAM is used for screen
memory. At last you can run large
programs in Mode 0.

As at most the screen only occupies
the shadow RAM from &3000 to
& TFFF, the remainder of the RAM
from &8000 to &AFFF is available for
other uses.

All the expected interfaces are
present, such as cassette, RS 423 and
various video outputs, as well as space
for fitting the Econet and speech
interfaces.

The disc interface is now standard,
but this now uses the Western Digital
1770 floppy disc controller in place of
the expensive, hard-to-get, single den-
sity Intel 8271.

The circuit board reveals that even at
a late stage of planning Acorn was still
not sure which disc controller to use,

16/32k
ROM links

6 ROM sockels
one of which
contains the
085 and Basic

Sockets for
speech 1Cs

LA & 8-

BT TIT G T L

1770 FDC 6522 Vids

with a position for a 40 pin chip being
provided, partly under the 1770.
Instead of the four paged ROM
sockets, there are now six sockets,
including one which takes the combined
Basic and operating system chip. Each
socket is designed to take either a 16k

ROM or a 32k ROM which is treated as
two 16k ROMs. For instance, Pascal
and Logo are on two 16k ROMs which
can presumably be put on to a 32k
ROM and so occupy only one socket.

A row of five links, to the left of the
sockets, switch between the option of a
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' e potentlal

2 banks of

6845 CRTC

Possible
Expansion
Connecior

means that current sideways ROM
boards will have to be redesigned.
The Tube is now fully buffered —
combined with the switch to a 6512
processor, timing problems should be a
thing of the past. The lmHz bus is also
buffered now — and the famous glitches

are said to have been eliminated.

Switch-on revealed one disappoint-
ment. I would have thought that with the
board being redesigned they could have
done something about the annoying
buzz from the loudspeaker. This seems
to be more obtrusive than in earlier
machines.

A question often asked at the moment
is: “Will it be possible to update a
standard model to the B+?”

Acorn says it will not be providing
conversion kits, but will depend on the
independent suppliers to provide the
need.

Shadow screen is already available
by companies such as Aries and
Watford. They have some disad-
vantages by not providing any paged
RAM — between &8000 and & AFFF.

The software to drive them is a patch
additional to the operating system
which requires extra workspace, rather
than being part of the MOS as in the B+.

A number of disc interface kits
featuring the 1770 are now on the
market as dual single/double density
versions of the DFS. These will not
work directly with the Acorn 1770 DFS
as the hardware addresses are often
different.

The B+ gives a new startup message:

Acorn OS 64k
Acorn 1770 DFS

Basic

A *HELP responds with:

DFS 2.0j
DFS

UTILS
0s 2.00

With different versions of the BBC
Micro around, the software needs to be
able to sense which machine it is in. Two
calls are provided. OSBYTE 129 can
tell which type of machine you are in,
and OSBYTE 0 can give you the OS
Version.

Program 1 (overleaf), which docu-
ments the action addresses of the OS.
gives an example of how this can be
done — lines 50 and 60.

.

32k RAM

tedas ¥ 39k or a 16k chip.

ascal Basic is placed in socket 15. A link —
which 8§13 — to the right of IC46 is provided to
L 32k alter the socket address to 1. This is
cket. necessary if another language ROM is
of the to have priority over Basic. The change
10f a in position, number and link options
=
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1@ REM 05 action addresses

20 REN (C) The Micro User

38 ON ERROR 60TO288

40 @n=h404

S8 AY=@:K1=255

&8 version={ (LUSRLFFFA4) ANDLFFFFIDIV
256

78 version§=*"

80 IFversion=BTHENversion$="1,08"

98 IFversion=1THENversion$="1,20"

188 I[Fversion=2THENversion$="2,080"

118 IFversion$=""THENPRINTCHR$(7) "
Unrecognised 0S":END

120 REPEAT

138 CLS o

142 PRINTTAB(S,2) "BBC Operating Sys
tea Action Address Documenter”

{5@ PRINTTAB(12,5)"1..Command Table

148 PRINTTAB(10,7)"2,.VDU action ad
dresses"

178 PRINTTAB(1@,9)"3..0SBYTE action

addresses”

188 PRINTTAB(10,11)"4,.08NORD actio
n addresses”

1908 PRINTTAB(1®,13) "3, .End"

200 REPEAT:opti=BET-48:UNTILoptl)=l
ANDopt (=5
218 IFoptA(STHEN PROCprint

228 ONoptG0SUB248,250,268,270,300
238 UNTILFALSE

249 Pﬂtquldllﬂl.lnﬂ

250 PROCvdus RETURN

260 PROCosbyte:RETURN

270 PROCosword:RETURN

288 VDUI:a%=L90A: IFERRC >ATHENREPORT
1END

300 @%=L98A:CLSIEND

318 DEFPROCoscad

328 IFversion=RTHENaddress=4DF@4:fi
nish=4DF79

338 IFversion=1THENaddress=4DF1B:£i
nish=kDFB4

348 IFversion=2THENaddress=LDFFC
nish=4EA7S

358 PRINT"Operating Systea versic
*jversion$

368 PRINT ' “*Command action ex
378 PRINT" address byte
J8@ REPEAT

J9@ REPEAT

482 PRINTCHR$ (7address}}
419 address=address+l
420 UNTIL?address k7F

438 PRINTTAB(18) 3~ (?address#254)
dress?])

448 PRINTTAB(18) ;*address?2
450 address=address+]

468 UNTILaddress>finish
472 PROCwait

480 ENDPROC

498 DEFPROCvdu

500 base=iC3 .
518 IFversion=BTHENTableHi=4C3541

Program [: OS entry addresses

/\

ONE of the first things I like to do
with a new operating system is to
disassemble it to see how it works.

To be able to do this fully you need
to know the entry address for the
major routines.

In response to letters and
guestions at Micro User Shows,
Program [ will provide entry
addresses for operating system com-
mands, VDU commands, OSBYTEs
and OSWORDs. It senses which
version of the BBC Micro it is in by
an OSBYTE 0 call.

Each action address for OSBYTE
and OSWORD is stored in a table as
a sequence of pairs lo byte then hi
byte.

In the OS command table each
keyword is followed by the action
address followed by an extra byte.
This extra byte provides information
such as the OSBYTE number for
commands such as *TAPE and
*MOTOR.

The VDU table is a little more
complex. The lo bytes and hi bytes
are stored in a separate table. The hi
byte, if’ greater than &80 is used
directly.

If less than &80 the hi nibble — the
first hex digit — is added to a base
address and the lo nibble determines
the number of bytes which are
expected to follow the command.

You and your
shadow RAM...

THE feature that makes the B+ so
different from earlier models is the
Shadow RAM. It gets around the
problem that has plagued earlier BBC
Micros being short of memory when
high resolution graphics are required.

As you would expect, there are
numerous calls to handle the screen.
Most of these are documented in the OS
call summary. At power-on the shadow
RAM is off. This has been done for
software compatibility with the earlier
BBC Micros. The default state can be
returned to at any time by pressing the
Ctrl and Break keys.

... and how to use it

IT'S getting pretty hard to find any
spare space in the BBC Micro for extra
functions that will not interfere with the
operating system, languages, filing
system or utility ROMs.

So finding ideas for the extra Paged
RAM from &8000 to &AFFF wasn't
difficult.

Acorn recommends that for future
compatibility this RAM is under control
of the current language.

However the new User Guide
mentions: “RAM locations &A000 to
& AFFF should only be used for user

A new command, *SHADOW |
controls the switching of the shado@ |
RAM.

*SHADOW 0 selects shadow mod

*SHADOW 1 selects non-shade
maode.

However, the call does not wot
immediately, but is “queued” for actic
at the next mode change.

In Basic it’s more convenient to u
the MODE command — Mode 0 to T8 |
the same as before. Simply adding 128 Pre
to the mode number switches
shadow RAM on as well as changin
mode.

supplied VDU driver machine cod
programs .

Now let’s explore the possibilities ..

Paged RAM memory is not altere
by pressing the Break key — unles§ ad
*FX200 is called — so we can use it i
order to preserve variables. After allf pr
accidentally pressing the Break ke ar
during a program or “dropping out™ dug the
to an error can be at the least a nuisancef or
or if you had typed in a lot of data thal
hadn’t been saved, extremely annoying wi
— for want of a better expression. pr

All the variables that are stored ar§ of

wl
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320 IFversion=1THENTableHi=4C354:Ta
lelo=4C333

338 IFversions2THENTableHi=4C34B:Ta
leLo=kC324

548 PRINT"VDU action addresses for
"jversion$’

998 FORvdu=8T031

368 PRINTvdu;

578 hi=vdu?TableHi

588 IFhi<128THENhi =base+(hiDIV14)
398 PRINT" &";*hi#256+vdu?Tablelo
400 NEXT

618 PRINT'VDU 32 onwards:~ &*3*(vdu
MableHi) #254+vdu?Tablela

620 PROCwait

638 ENDPROC

648 DEFPROCosbyte

630 IFversion=@THEN start=LESEE:cha
e=ilb

660 IFversion=iTHEN start=kESB3icha
114

85#254) +ad

n

=kC354: Ta

678 IFversion=2THEN start=LES34:icha
nge=113

688 PRINT"Osbyte Action Addresses f
or 08*;versions’

690 fu=B:table=@

708 REPEAT

710 PRINT™$x," OBBYTE "#x" &"*!(st
art+table#2) ANDLFFFF

720 1Ffx=21THENfx=change

738 fx=fx+l:table=table+!

T4B UNTILfx=1b1

738 PRINT"OSBYTES 164 to 255 direc
ted toi- &";*!(start+table+2) ANDLFFFF

748 PROCwait

778 ENDPROC

788 DEFPROCosword

798 IFversion=BTHEN startsLESFS

808 IFversion=!THEN start=kE43R

818 IFversion=2THEN start=LESCH

828 PRINT"Dsword Action Addresses
or 05"jversions$’

830 #x=Q:table=@

840 REPEAT

830 PRINT™$x," OSWORD “$x* &"~!(st
art+tables2) ANDLFFFF

860 fx=fx+litablestable+!

878 UNTILfx=14

860 PROCwait

898 ENDPROC

988 DEFPROCwait

985 #FX15,1

718 PRINT'*Press space bar to conti
nue"

920 REPEAT:UNTILBET=32

938 ENDPROC

948 DEFPROCprint.

738 PRINT *Printer (Y/N)?*

968 REPEAT:pri=gET ANDLDF s UNTILprX=
B9 OR pr=78

978 CLS

988 IFpri=89THEN VDU2,15 ELSE vous3,
14

998 ENDPROC

18 REN Keep variable pointers
28 REN (C) The Micro User
38 REM For model B+ only
48 PROCdummy

30 teststring$="]'N HERE"
48 PROCstore

78 CLEAR

8@ PROCpulls

90 PRINTteststrings

108 END
118 DEFPROCpulls
120 AX=31)1=470

ADOW,
> shadow

w mode,
1-shadow

ot work

or action 130 Y1=
140 FORT=4482 TOWHFY
t
G | TR Y

168 CALL LFFF1
178 71%=7%74
188 NEXT

199 ENDPROC

208 DEFPROCstore

210 Al=brXi=L78

220 Yi=9

230 FORIA=k4B2 TOLAF?
240 'L70=LFFFEBORA+IY

250 7471}

260 CALL LFFF1

270 NEXT

288 ENDPROC

298 DEFPROCAummy:ENDPROC

ding 128 | Program I1: Preserving variables across Break
hes the
changing § pointed to by a table in Page &4. If this
section of memory is saved it can easily
be replaced, restoring the pointers and
t therefore the variables themselves.
Program II shows this in practice.
The important part of the program is
e code §the two procedures, PROCstore which
stores the pointers and PROCpulls
ities . . . ¥ which replaces the pointers.
altered The OSWORD calls used have the
- unless ¥ advantage of working across the Tube.
1se it in The only variables used within the
fter all, § procedures are resident variables which
ak key ¥ are not altered by initialising Basic when
ut”due | the Break key is pressed or when RUN
lisance, §or NEW is entered.
ita that Procedure names are also held along
noying fwith variables after the end of the

. program, so to prevent any corruption
red are fof the variables a dummy procedure

should be defined, with exactly the same
length of name as the procedure that
restores the pointers.

In Program II the CLEAR statement
in line 70 will wipe the variable pointer
table. If you wonder whether anything is
happening, just omit line 80 and wait for
the error message. ..

THERE'S a new User Guide to go
with all this. It's very similar to the
old, apart from smaller print allowing
more information on each page.
While more of the OS calls are
documented, the Advanced User
Guide will still be a requirement for
Serious users.

A separate DFS guide is also
included but this is merely the 1983
version with an addendum sheet.

Making
it clear

ONE utility 1 found necessary was
to clear the paged RAM memory. This
is because when it is first initialised some
locations have zeros and 255s written
into it by the OS. Also it’s helpful to
clear the clutter after you’ve been
experimenting for a while.

Program III produces a short
machine code routine which is auto-
matically saved to disc. This can then be
called by the new command *CLEAR.
It will run in the I/O processor if the
Tube is active.

Extra
storage

THE extra RAM can be used as extra
variable storage space, for long pro-
grams which need a large amount of data.
In this case we will have to do some of
the functions of memory management
that Basic would normally do.

The RAM should first be cleared so
you know you're starting from scratch.

Reading and writing single bytes to
the RAM is easily accomplished with
OSWORD calls. However, it's more
interesting if integers or strings can also
be stored. Programs IV, V and VI do the
-
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I8 REM clear RAM
28 REM (C) The Micro User
38 REM For Model B+ only

48 DIM code 42
58 Pl=code
&0 [OPT @

70 LDA LF4
0N
80 5Th L78

90 LDA #4B0
100 STA &F4

\gocket no. current R

‘store it
\no. for RAM

118 STA &FE3Q \ROM/RAM switch

128 BTA k73 \store NSB of start p
ageRAN

138 LDA 40

140 STA &72

158 .outerloop

160 LDY 4@
178 .innerloop

18@ STA (&72),Y \write @ to RAN
198 INY
202 BNE innerloop

\set LSB pageRAM

st end of RAN

odel+" +28 AGR AGA*)

210 LDX &73
220 INC k73  \incresent NSB
238 CPX #4B@ \check whether MNSB pa

248 BNE outerloop
250 LDA k78  \get stored ROM no.
260 STA &F4  \restore to page@ im

270 STR LFEI@ \reset ROM/RAM switch
2680 RTS:]
29® OSCLI("SAVE CLEAR FFFF"+STR$*(c

Program 1II: Clearing paged RAM

1@ REM PageRAN Read/MWrite
28 REM (C) The Micro User
3@ REM For Model B+ only

48 *CLEAR

5@ OSNORD=&FFF1

68 DIM bufl §
78 REPEAT

88 PRINT "Read, Write or End (W/R/
)7

9% REPEAT:opti=INSTR(" RrWwEe®,GET
$1/2

188 UNTILoptX

118 ON optk GOSUB 132,158,210
128 UNTILFALSE

138 INPUT *Read which position ",po
5

148 PRINTFNread(pos)
158 RETURN

168 INPUT "Write which position ",p
0%

180 INPUT"Value ", val

198 PROCwrite(pos,val)

200 RETURN
218 CLS:END
220 DEFFNread(off)

238 IFof<@ OR of¢)12287 THENPRINTC
HR$7*0ut of range":ENDPROC
240 'bufl=kFFFEGRAR+0tE

250 AX=S

268 Xl=buti

270 Yi=buX DIV25é

280 CALL 0SWORD

298 =buti74

300 DEFPROCwrite(off,val)

385 1Foff<® OR off>12287 THENPRINTC
HR$7'0ut of range®:ENDPROC

310 'bufisLFFFEBRAB+0f¢

20 Al=4

138 XX=buti

J48 Yi=butl DIV23&

350 buft?4=val

340 CALL OSMORD

378 ENDPROC

Pragram [V: Reading/Writing a single byte to paged RAM

@ REM PageRAM Integer Read/MWrite

28 REM (C) The Micro User

38 REM For Model B+ only

42 *CLEAR

58 DSWORD=&FFF1

68 DIN cad §

78 REPEAT

88 PRINT "Read Write or End (R/W/E
17"

9@ REPEAT:opt%=INSTR(" RrWwEe",GE
)12

180 UNTILoptX

118 ON optX GOSUB14@,178,210

128 UNTILFALSE

138 END

148 INPUT'"Read Which position®,pos

158 PRINTFNreadint (pos)

168 RETURN

170 INPUT *Write which position®,po
5

188 INPUT"Value *,TX
198 PROCwritelnt (pos)
20@ RETURN

210 END

228 DEFFNreadInt (off)

230 IF off)>3871 OR off<@ THEN PRINT
CHR$7"0ut of range®:=@

248 AYX=5

250 IX=cad

268 Yi=cad DIV25é
270 var=}

200 FORLY=8T03

298 'cad=kFFFEBBOB+of 4+l

388 CALL OSWORD

318 LX74450=cad?4

320 NEXT

338 =T

340 DEFPROCwritelnt(off)

158 IF off)3871 OR off<@ THEN PRINT
CHR$7"0ut of range":ENDPROC

368 Al=b

378 IX=cad

388 Yi=cad DIV25%

398 FORL1=8T03

420 'cad=kFFFEBRO@+off+4+LY

410 cad?74=L170450

420 CALL OSWORD

430 NEXT

448 ENDPROC

From Page 93

trick. The integer read/write program
shows how this can be done.

I've *“cheated” a little by using a
resident variable to pass the value. This
saves writing Basic code which would

Program V: Reading/Writing an integer io paged RAM

otherwise be needed to ensure proper
handling of negative numbers. The
location of 7% at &450 is easy to
remember.

Strings take up a lot of space. The
total length of the string is one longer
than the actual length to provide an

extra byte to store this actual length.

To make coding simple, the strin
have been set to a total length of
bytes. This will space for storage
about 490 strings. Reducing the tot
length will increase the number
strings that can be stored.
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1@ REM PageRAM Strings Read/NWrite
28 REM (C) The Micro User
38 REM For Model B+ only
40 DSWORD=LFFF1
50 DIN cad 5
78 #CLEAR
B0 tlen=235
50 alen=tlen-1i
108 maxno=INT (L2FFF/tlen}
118 REPEAT :
128 PRINT ' "Read Write or End (R/W/E
17
130 REPEATzopti=INSTR(" RriwEe",GET
$1/2

148 UNTILoptX
158 ON optl GOSUBL70,208,248
168 UNTILFALSE

288 INPUT *Write which position®,po
5

218 INPUT"String ", txts

220 PROCwritestr (pos,txts)

230 RETURN

24@ CLS

258 END .

268 DEFFNreadstr{off)

270 IF off)maxno OR of #(@ THEN PRIN
TCHR$7"0ut of range®:=d

280 AX=5

298 Yi=cad

J08 Yl=ced DIV256

J18 tat=""

320 'ced=LFFFEBROR+0ffetlen

~ 338 CALL OSWORD

340 len=cad?4

358 1F1ens@THENPRINTCHR$7"No string

380 CALL OSWORD

390 txt$=txté+CHRS (cad?4)

400 NEXT

418 =txts

420 DEFPROCwritestr(off,txts)

438 IF off>maxno OR off<{@ THEN PRI

NTCHR$7"0ut of range®:ENDPROC

440 IFLEN(txt$)=@ OR LEN(txt$)dalen
THENPRINTCHR$7"Length error*:ENDPROC
430 AL=4

460 Xi=cad

478 Yi=cad DIV254

480 'cad=LFFFEB@RR+offetien

490 cad?4=LEN{txt$)

508 CALL OSWORD

518 FORLY=1TOLEN(txts$)

520 'ced=kFFFEGBO@+t]entoff+LY

530 cad?4sASC(NIDS (txts LY, 1))

178 INPUT "Read Which position®,pos  there!*istxt$ S48 CALL OSWORD
180 PRINTFNreadstr (pos) 350 FORLZ=1T0len 338 NEXT
198 RETURN 378 'cad=LFFFEBQBAtoffotlentl) 940 ENDPROC
Program VI: Reading/Writing strings to paged RAM
=]
Machine gD o
Page &2 loc Page &FF (LSB),(MSB),
c o d e (LSB),(MSB) address ROM/RAM no.
THE new User Guide suggests that
machine code can be run n pagﬂd RAM INDIV &23&,&231 &.FF‘I-E &DET,&DEE,&.DE?
but gives no details of how it can be
iy IND2V &232,&233 &FF4B &DEA,&DEB,&DEC
Placing the code there is no problem.
with OSWORD 6. Longer sections

could be loaded into ordinary RAM
before a short piece of machine code
switches in paged RAM then transfers
the code.

Calling the code requires more
thought. One way is to write a short
piece of code which could switch in the
paged RAM before calling it as a
subroutine, then switch back to the
current ROM. For example:

LDA &F4
8Th &70
LDA #iB@
8Th LF4
8Th LFE3D
JSR Loeel
LDA k70
8TA &kF4
STA LFETR

This method is to say the least, rather
laborious. Let’s have a look at an
alternative way. Built into the operating
system is the system of extended

Table I: User Vectors

vectors. This looks rather complex at
first sight, but all that is required is to
alter a few vectors and the operating
system does the rest.

In Page &2 there is a set of vectors for
the main operating systems calls. They
will contain the address that the call is to
jump to be implemented. Often this will
be to the operating system itself,

Sometimes this may not be in the
main memory but in a paged ROM — as
with the DFS. Here extended vectors
are used. In this case each jump address
is stored in Page &D along with its
ROM number.

To get to these the operating system
uses a rather clever trick. The page &2
vectors point to a subroutine in Page
&FF. The lower part of Page &FF is a
series of JSR &FF51.

Since a JSR stores a return address
on the 6502 stack, the routine at & FF51
will use the return address as an offset
into Page &D hence finding the correct

ROM and action address.

Confused? I must admit I was to
begin with. An example using IND1V
should make this clearer.

The address of the code you want to
jump to should be placed in &DE7
(LSB) and &DE8 (MSB). The ROM
number is placed in & DE9. The vectors
in page&2 addresses are changed to
point to &FF48 — the Page &FF
address of IND1V — by placing &48 in
&230 and &FF in &231.

So what has this to do with paged
RAM? Simply that if instead of using a
ROM number a byte with the most
significant bit set — that is, 128 to 255 —
will switch in the paged RAM.

As long as you jump to the correct
place in the code, perform an RTS at the
end of the code and don’t upset the
return address on the stack, there should
be no problems! Table I lists the user
vectors available to you.

:

|

*
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80 FOR passisd T0 3 STEP3

18 REM Screen fill routine 168 LDA table,Y 320 .end

20 REN (C) The Micro User 178 BEQ end 1318 RTS

3@ REM For Model B+ only 180 STA &07 340 .table

40 DSWORD=LFFF1 190 LDA 42 150 EQUN 43838

59 0SBYTE=4FFF4 200 STA D& 360 EQUW 430

50 DIM codet &0 219 LDA &31C 370 EQUN 45858

70 DIM B 10 228 .outerloop 380 EQUN @
230 LDY 48 ; 399 3

248 .innerloop 480 NEXT
1:: :"‘““" 258 JSR LFFB3 418 PROCstore

260 EOR W4FF 420 74DD8=0
110 OPT passi 270 INY 430 74DD9=4B0
120 CHP 82 280 BNE innerloop 448 74DDA=4E0
132 BNE end 290 INC 407 458 74226=439
140 LDA #487 300 LDX D7 468 74227=4FF
150 JSR 0SBYTE Ll 310 BPL outerloop 470 MODE4

488 FORI%=170255
490 VDU23,2,11,8,0,8,0,0,8,8

300 PRINTTAB(E,30);1%;
510 G=B6ET

520 NEXT

338 END

348 DEFPROCstore

598 AX=b1Xi=B1

360 Yi=BX DIV256

578 FORI%=B TO Pi-codel
580 'BY=LFFFERRAB+IY
598 B174=117codel

482 CALL OSWORD

618 NEXT

528 ENDPROC

Program VII: Screen fill routine

Having a
screenful...

AS a final example, Program VII, a
screen fill routine, adds another
command to VDU23.

With VDU23 a number just after the
“23” between 2 and 31 inclusive is

directed through the unrecognised VDU
vector — unrecognised, that is, unless
vou have Acornsoft's GXR ROM.
VDU.23,2 is followed by a number
between 0 and 255. These numbers
produce different screen patterns.

Remember with all YVDU23 com-
mands to make sure that a total of nine
numbers follow the 23.

In this example the VDU vector was
used, but the three user defined vectors
shown in Table I are available.

1770 DFS

THE good news is that at last Acorn has
given up the 8271, selecting the 1770
floppy disc controller, the same as that

used in the Electron Plus 3.

The bad news is that it is still only a

single density system.

Pity they did not implement either a
double density version of the DFS or

OSBYTE 0 is used to display the full
MOS version.

On entry A=0 and X=0 will print
the OS version.

On entry A=0 and X< >0 will
return in X a value corresponding to
the OS as below:

X =00s 1.00
X=105 120
X =208 200

This can be done from Basic with
two lines of code:

A% =@ X% = 255
version = ((USR LFFF4) AND LFFF)
DIV 256

OSBYTE 114 (A=&72): Set shadow
mode state — exactly the same as
*SHADOW.

On entry X=0 selects shadow
screen memory. X=1 selects non-
shadow screen memory.

On exit X contains the previous
state. This call is implemented at the
next mode change, NOT immedi-
ately.

OSBYTE 117 (A=&75): Read VDU
status. The previously undefined bit
4 of the status byte is now flags the
actual shadow state. It is set on when

the shadow RAM is active, off when
not.
OSBYTE 129 (A=&81): Read
display MOS version. This is a
special case of “Read keys within the
time limit™ — INKEY.

On entry X=0 and Y=255.

X=0 BBC A/B version
0.1
X=1 Electron

X =&FA(-6) ABC
X =&FB(-5) BBCB+
version 2.00
X =&FE(-2) BBC USA version
X =&FF(-1) BBCA/B
versions 1.00/1.20

The Basic equivalent is INKEY
(—256).
OSBYTE 132 (A=&84): Read
bottom of display RAM address.
This returns &8000 in X (LSB) and
Y (MSB) if Shadow is in operation.
OSBYTE 133 (A=&85): Read
bottom of display RAM address for
a specified mode. This returns
&8000 in X (LSB) and Y (MSB) if
shadow in operation or pending.
OSBYTE 239 (A=&EF): Read/
write shadow mode state.
OSWORD 5: Read I/O memory. If

| OS call summary

the top two bytes of the extended
address are set to &FFFE the RAM
between &8000 and &AFFF can be
read.

OSWORD 6: Write /O memory.
RAM between &8000 and &AFFF
can be written to by setting the top
two bytes of the four-byte address to
&FFFE.

OSWRSC (&FFB3): Writes the byte
in the accumulator to the screen. The
actual screen location must be placed
in &D6 (LSB) and &D7 (MSB). Call
only available from 1/O processor,
not across the Tube.

OSRDSC (&FFB9): Read screen/
ROM. This call has been renamed, it
was formally OSRDRM.

Point to memory location to be
read by placing address in &F6
(LSB) and &F7 (MSB). The type of
memory read depends on the
location.

Address below &3000: Reads main
RAM.

Address between &3000 and
&TFFF: Reads the screen.
Address above &7FFF: Reads a
ROM, number in A at entry. Call
only available from 1/O processor,
not across the Tube.
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UL

offer the Advanced Disc Filing System
that the Electron can have. Anyway,
Table II gives a summary of
benchmarks for the system.

One problem that quickly became
apparent was that certain discs would
not work with this system, even some
copies of Acornsoft games, due to
software protection.

Some types of protection depend on
the older 8271 chip being present which
means that they will either have to
change the protection technique or
tailor them just for the 1770.

There are a number of calls extra to
the earlier DFSs:

*CLOSE will close any open files.
*DRIVE is now extended so that a drive
on an 80 track drive can be set to read a
40 track disc.

*EX is similar *INFO

*EX is equivalent to *INFO *

*EX * is equivalent to *INFO **
*FORM - ar last a built-in disc
formatter,

*FREE displays the total and used
space on a disc. For example:

17 Files 2C9 sectors 182,528 bytes Free
14 Files 057 sectors 22,272 bytes Used

DFS

1 OPEN + CLOSE filestl0@@
2a PRINT 10@@ nuabers

Zb PRINT 100 strings

Ja INPUT 100@ nuabers

3b INPUT 188 strings

4 BPUT 1009 bytes

S BBET 1800 bytes

6 Move PTR 1088 places

Tb Read test relative file

Ta MWrite test relative file

Ba Write relative file backwards 248.3 99.4 57.4
Bb Read relative file backwards 99.9 19.2 8.5

8.9 1.28 2.0j

4.3 Sl LN
15.7 6.7 6.4
1.9 24.8 25,3
12,6 5.8 6.0
97,1 21,0 2.2
5.8 3.4 3.5
3.9 2.5 3.2
2.2 2,2 2.9
62,9 5.9 26.4
38.4 23.3 4.4

Table II: DFS Benchmarks

*MAP displays the areas of the disc that
are free for use, giving the start sector
and the number of sectors in each

DFS. It lists the ROMSs in the machine,
giving their ROM number and whether
they have language and/or service

segment. entries, for example:
gff"-’” : gggg”’ ROM : 15 ( L) Basic
bl ST ROM : 11 (S ) DFS 2.0
054 . OB9 *VERIFY, now also built-in. No need to
114 : 206 hunt for the disc utility disc every time

*ROMS — a surprising command for a you want to format or verify a disc.

This RAM board
comes complete with
16k of RAM fitted and
sockets available for an
additional 16k RAM
which can be fitted later
by plugging in, this will
give a total capability of
32k.

Plugs directly into
socket 12 or 15 in BBC
or onto one of the H.C.R. _
ROM boards. No
soldering will be required
and it has the extra
bonus of a write protect
switch to be

RAM.

UPTO 32k SIDEWAYS RAM BD
FOR THE BBC PLUS CAPABILITY

mounted either in the reset space, rear of case or in spare
LED position on right hand front of keyboard. A right protect
switch is fitted to prevent corruption of data loaded into

HCR ELECTRONIC SERVICES

THE INDUSTRIAL UNIT, PARKER ROAD
CHELMSFORD, ESSEX CM2 6ES

Tel: Chelmsford (0245) 350188

OF WRITE PROTECTION
INCLUDED

Sideways RAM is intended to run sideways ROM type
software of your own either under development or as an
alternative to actually committing to expensive eproms.
. Sideways software may be kept on disc and loaded into

sideways RAM simply by typing *Load<NAME >8000. The
RAM can be loaded 16k at a time or by assembling to Hex
P 8000. A simple program is provided in the manual to
i transfer software (in RAM or ROM) into user RAM where it
can be modified and written back to RAM or saved on disc.
With suitable software RAM can be used as a printer buffer
or as a data store, etc.

Supplied complete with 16k of RAM
and easy fitting
instructions
£31.50 (£36.22 inc VAT)

Further 16k RAM
£20.00 (£23.00 inc VAT)

Please allow £2.00 P&P

Also available: Internal 16 socket ROM/RAM card. External
28 socket ROM/RAM card. Eprom Programmer & eproms

ELECTRONIC
, SERVICES
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IS KEYBOARDING
TURNING YOU
INTO A‘MICRO!
MONSTER’?2

Let’s face it, your BBC Micro is a demanding creature. Powerful it may
be, but using the keyboard is probably a lot harder on YOUR system
than you expected — and it’s all because you're forced to ‘hunt and
peck’ amongst 74 keys, on a keyboard that's a hundred years old!

It's no wonder you feel like the many-headed hydra! With your eyes
being torn from document to keyboard, then to the screen for checking,
and back again. Errors and bugs are bound to creep in.

Master your BBC Micro overnight with QUINKEY.

Fl -

Five keys (plus contral key)
prassed in easily remambered
combinations, give all inputs
except Break. Can be used in
conjunction with BBC keyboard or
as entire replacemant.

Four-channel connector for up to
four Quinkeys.

Containg everything you need to
know. Instantly learmed, simple

mnemonics based on widely used
technigue of Microwriting ensure
you're touch-typing in under an
howr,

(e P

ZJ”E I/ LESS THAA/ |

INAEY mmmvm
COMMAND AND FUNETTON av YoLir” | |ONE HOUR WiTH s Sk KEYS,
BB (BXCEPT, AND SMPLY PLLies | |LSINE THE FAMOUS PMICROWRITER

Supplied on cassette (User Guide
shows how to transfer to disk).

PROG merges easily with
applications programs. WP
enables Quinkey to be used with
word processing packages such
as Wordwise, View and Edword.

TECH SPEC — When invoked using CHAIN ""WP" or
CHAIN "PROG", loads at the current PAGE value and
moves PAGE up by 768 bytes. No zero-page locations
required. Interrupt service vector IRQZY, correctly
chained

TESTED COMPATIBILITY — BBC mode! "B DS E.I
BASIC | or BASIC Il (except when using INKEY with
negative argument), DFS 0.90. View Al 4, Wordwise
1.17, Edword.

INTD THE ANA

AL
-

LR ALY AN D SFEED QOHE AMTURALLY
BECAUSE YOU'RE TOUCH TYAING You CAN
DEATE ALL YoliR CONCENTRATTON TO FEADING
AL LIRATELY i20M THE SREEN OR DOCL:

|
i
|
|

Microwriter Ltd.,

2 Wandle Way, Willow Lane,
Mitcham, Surrey CR4 4NA.
Tel: 01-685 0300

: microwriter GUMEE?
U I N KE I AND, FOR THOSE LONG LISTINGS, So confident are we of our claims that we
Q EEEE ® INKEY REALLY (6 A MUST-BECAUSE | offer a 14 day money back guarantee. So

zﬁfggﬁpgggfmm ggﬁ% act now by sending the coupon below.

r-------—————_----_-_
To: Microwriter Ltd., 2 Wandla Way, Willow Lane, Mitcham, Surrey CR34NA.

I | would like to take advantage of your special money-back guarantee and realise that | can return

l the pack(s) undamaged within two weeks of delivery if | am not fully satisfied for a complete refund. l
Please send Quinkey packis) @ £59.95 (£49.96 plus VAT and php)
*Tick box [] More information about the educational pack of 4 Quinkeys and software for schools I
| enclose a cheque made payable to “ Microwriter Ltd” for £
or debit my VisalAccess credit card No. l
Signed I
Mame

i Address I
Please allow up to 28 days for delivery. Reg. No. 1374069 Mus

L----------—-_-------J
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MICHAEL NOELS reviews
Acornsoft’'s Graphics Extension
ROM and asks: Has it

been worth the wait?

GXR
fills

NOT that I'm biased, but I've always regarded the BBC
Micro’s graphics capabilities as far in excess of its rivals.
However good I claimed them to be though, there was always
a chink in my armour — and Spectrum owners found it
all too frequently.

“What's the BBC Micro’s CIRCLE command like, then?”
they'd ask ingenuously, knowing full well the only shape it was
capable of filling was a triangle. Now, with the advent of
Acornsoft’s long-awaited Graphics Extension ROM, GXR, |
can treat Spectrum freaks with the disdain they deserve.

Circle commands there are, and ellipses, both in outline and
filled, plus arcs. In addition there are filled rectangles,
parallelograms, sectors and segments available — all via
extensions of the PLOT command. There are also some superb
a flood fill routines, with user-defined colour patterns giving you

a tremendous range of graphic textures. In addition, the GXR
supports sprite graphics.

And when you consider it comes with a tape full of utilities
1 and examples, you can see the system is worth serious
? consideration.

ﬁ The package comes on a 16k ROM which plugs into a spare
sideways socket as usual. On power up — if you plug it into an

even socket number — you won'’t notice it’s there, as it needs to

be activated with *GXR followed by Break. This will shift the

| | value of PAGE up by &300.

Irritatingly. if it’s in an odd numbered

that
Aap

socket, it claims this workspace
immediately on power up. Actually
&200 bytes of this is reserved for the
flood fill routines. If you're not using
them, vou can release this space by
entering *NOFLOOD, followed by
Break. It's re-allocated by *FLOOD.

You can turn the GXR off, and so
return PAGE to its normal limits in
three ways — with *NOGXR, by
pressing Ctrl + Break, or by powering
down then up again (assuming an even
socket).

As soon as I'd fitted the ROM 1 tried
out the new shapes and, as they're very
much analagous to the old PLOT
commands, it wasn’t too difficult.

need only to specify diagonally opposite
corners. For example, if you know that
the bottom left corner is at 100,100 and
the top right corner at 400,200 you
know what the rectangle looks like — see
Figure I if you don't.

So what we'd do to draw it is include
one of the points in a MOVE statement
and then do one of the GXR’s fancy
rectange PLOTs including the coor-
dinates of the second point.

I say one of the rectangle plots since
there are in fact eight ways of plotting
rectangles — PLOT &60 to PLOT &67.
Actually these are the offset options

we're already used to with PLOT when
dealing with triangles. Table 1 sum-
marises them.

In our examples we’ll tend to use an
offset of 5, which fills the rectangle in the
current graphics foreground colour.
That is, we'll use PLOT &65.

So to draw the rectangle in Figure |
our code will be:

1@ MOVE 10@,100
20 PLOT k43,404,200

Couldn’t be simpler, could it? If we'd

Bz

The idea is to visit enough points to Plot offset Effect
define the shape, using the necessary 0 M sl
m.'mbcr DfMDVES followed by a PLOT 1 Draw relative in the current graphics
with the appropriate PLOT number. f disal
i | You probably haven't given it much D AT D
Seu Ty defi e o 2 Draw relative in the logical inverse colour.
i tHought, DUt (0 delige ‘4 resiangle you 3 Draw relative in the current graphics
| 400,200 background colour.
i 4 Move to absolute position.
5 Draw absolute in the current graphics
| foreground colour.
| 6 Draw absolute in the logical inverse colour.
7 Draw absolute in the current graphics
I background colour.
i 100,100
"l:l Figure I: Defining a rectangle Table I: Effects of PLOT offsets
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500,600
. 500,600 900,600 /o Second
Thl:r'lj ______________________ — .,." H-..\__‘_..
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Figure II: Defining a parallelogram

From Page 99

used PLOT &67, the rectangle would
have appeared in the graphics back-
ground colour.

Creating parallelograms isn’t difficult
either. In fact it's easier than spelling
them. To specify them, we need to visit
three *‘consecutive”™ corners — twice
with MOVE and finally with the
relevant PLOT. The GXR ROM can
then work out the other corner and plot
the parallelogram.

The order you visit the points in has a
lot to do with the end result. As Figures
II and III show, visiting the same points
in different orders can create completely
different parallelograms.

Program I shows how these rectangle
and parallelogram drawing techniques

Figure I11: Same points, different order

1@ REM PROGRAN Il

28 MODE 2

38 VDU 23,1,0;0;8;8;

48 filit = @

50 REM When fillX% = @, line 118 pl
ots outline, When fillX = 8, line 118
$ills in.

&8 REPEAT

708 CLE

88 FOR radiusi = 388 7O 18@ STEP -
180

90 GCOL @,radiusk DIV 180

108 MOVE &4@, 512: REM Centre

110 PLOT 495 + £illX%, 648 + radiusi
y 5121 REM Point on circle

128 NEXT radiusi

{30 PRINT TAB(4,28) "Press Space"

149 REPEAT UNTIL INKEY(-99)

158 4111% = 8 - #illX

168 UNTIL @

18 REN PROGRAN I

20 MODE 2

38 REN Rectangle for "face®
42 GCOL 0,1

50 MOVE 1@@,200

40 PLOT 445,499,500

78 REN Plot top parallelogras
g8 GCoL @,2

99 MOVE 1@@,500

128 MOVE 70e,9e0

118 PLOT &73,1008,%00

{28 REM Plot side parallelogram
138 GCOL 98,3

148 MOVE le@e,sde

158 PLOT 473,400,200

Program I

Program I

can be combined to draw a box shape.

Parallelograms and rectangles are
always drawn filled. When it comes to
circles though, we have a choice. If we
want just an outline, we use PLOT
codes &90 to &97. If we want them
filled, &98 to &9F will do the trick.
Either way, you simply visit the centre
of the circle with MOVE, then PLOT to
a point on the circumference. Program
II gives an example of both filled and
unfilled circles.

We can also choose to outline or fill
our ellipses, &C0 — &C7, &C8 - &CF
respectively. Defining them is a bit
trickier though, we have to visit three
points in all. After an initial sortie to the

centre of the ellipse we must then
MOVE to the outermost point at centré
height — to the left or right of centre
Finally we use the highest or lowest
point of the ellipse in our PLOT
statement.

In practice this is quite simple, as
Program III shows. Program 1V uses
the ellipse outline commands to createa
pretty pattern. We firstly stripe the
screen alternate colours by drawing
rectangles, then PLOT our ellipses:
Notice that this time we're using PLOT
&C6 — in other words an offset of 6 -
which inverts the background colour.

Three other sets of PLOTSs related to

1@ REM PROGRAM 111
28 MODE 2
30 REM Draw outline of two ellipse

40 FOR offset® = @ TO 708 STEP 708

S8 MOVE 400,200 + offsetl: REM Cen
tre

40 MOVE 850,200 + offsetX: REM out
ermost point

70 PLOT 4C5,400,275 + offsetds REM

Highest point

80 NEXT offsetd

98 REM Draw sides

100 MOVE 350,200: DRAW 358,900

110 MOVE 85@,20@: DRAW 830,700

Program 111

circles give us arcs, sectors and
segments — Table Il summarises these,
along with the other figures we've just
covered.

This time, since were dealing with

——
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Shape Plot codes Defined by Example Diagram
600.400
Rectangles & 60-&67 Two diagonally MOVE 100,100
(Filled) 96-103 opposite points PLOT &65,600,400
100,100
400,400
Three corners in MOVE 100,100
Parallelogram &T0-&77 sequence — order of MOVE 400,200
(Filled) 112-119 “visit” vital PLOT &75,400,400
400,200
100,100
Circles &90-897 MOVE 640,512 840,512
(Outline) 144-151 : PLOT &95,840,512
Filled or unfilled
Two points: Visit
centre then point on
circumference 640,712
Circles &98-&9F MOVE 640,512
(Filled) 152-159 PLOT &9D,640,712
640,712
MOVE 640,512
Ellipses &CO-&C7 Filled or unfilled MOVE 940,512 940,512
(Outline) 192-199 PLOT &C5,640,712
Three points.
Visit:
1. Centre point 940.712
2. Qutermost point at
centre height MOVE 640,512
Ellipses &C8-&CF 3. Highest or lowest MOVE 840,512 840,512
(Filled) 200-207 point PLOT &CD,940,712
640,712
MOVE 640,512
&AQ-&AT MOVE 640,712 i
Arcs 160-167 PLOT &A5,300,512 s -—=-b640,512
Arcs, Sectors, Segments 300,512
Three points.
Visit:
1. Centre of circle
# S.“Lm"% PD]::H e MOVE 640,512 840,512
Sectors &BO-&B7 3 ':’ “’."f““ ‘I. MOVE 840,512
(Filled) 176-183 PR P Y PLOT &BS5,640,100
(not necessarily on
circumference), that L
marks end of arc, 640,100
that is, defines the
angle. Arcs etc. are :
drawn anti-clockwise. (/——\_
MOVE 640,512 e ~» 800,700
&A9-&AF MOVE 800,700 Sl o i
Segments 168-175 PLOT &AD.480,700 N ¥
640,512

Table II: Greometric shapes available with GXR
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From Page 101

fractions of a circle, the technique is
different. We visit the centre of the circle
and then the point on the circumference
we want our figure to start from. We
then specify a third point — not
necessarily on the circumference — that

3rd point anywhere
on this line

\.\/

2nd point on
circumference

Ist point at centre

Figure I'V: Specifying arcs, sectors and segmenis

tells us how much of the circle we want.
The line between the centre and this
third point acts as the finishing line for
the PLOT. :

Figure IV shows the idea. Notice that

the plot goes in an anticlockwise
direction from the start line.

There's also an extremely neat way of
moving or duplicating rectangles on the
screen. We simply “surround™ the area
under consideration with a rectangle by
MOVEing to two opposite corners, then
specify in our PLOT statement a third
point that becomes the bottom lefthand
corner of the “target” rectangle.

The plot codes for these Copy/Move
options are &BB to &BF. They don't
correspond to Table I however. The
meanings of individual values are shown
in Table III.

Program V uses the arc and sector
routines to draw a patterned circle in at
the bottom left of the screen. We then
copy this over the whole area of the
screen — far faster than drawing each of
the circles individually.

As well as providing these funda-
mental geometric shapes, the graphics
ROM also allows you to decide the
pattern with which shapes will be flood
filled — that is, painted in — and lines will
be drawn. Its versatility and ease of use
make this — together with the flood fill
commands themselves — one of the most
powerful features of the ROM.

You can have four colour patterns
defined at one time, calling them via the
following GCOLs:

GCOL 16,0
GCOL 32,0
GCOL 48,0
GCOL 64,0

pattern 1
pattern 2
pattern 3
pattern 4

As we'll see in a moment. the actual
effects of the use patterns vary with the
mode you're in. The 0 is necessary to
show it's a foreground colour you're

1@ REM PROGRAM 1V
2@ MODE 1
38 vOU 19,0,4,0,0,0
41 VDU 19,3,5,0,0,0
4@ colourk = |
42 REN zz=z=szsezzcsssessczaszEsns
63 REM Stripe screen alternate col
ours by drawing rectangles
70 FOR leftX = @ TO 1152 STEP 128
B2 BCOL 2,colourX
92 MOVE leftXk,d : REN Bottoe left
188 PLOT 4&3,1efth+127,1823: REM To
p right
110 colour¥ = 4 - colourd
128 NEXT leftX
122 REM ==ssezszzsssscssssscssssns
125 REM Draw ellipses ( starting as
circles) full height of screen, decr

gasing “"width"

TEP -32

point of ellipse

asing "height®

oint of ellipse, at centre height

138 FOR outer _pointX= 1152 TO 672 §

148 MOVE 648,512 : REM Centre
158 MOVE outer_paintX, 512
160 PLOT &Ch,548,1023: REM highest

178 NEXT outer_pointi

172 REM z===cx=zaspessarsrzzezsass
175 REM Draw ellipses ( starting as
circles) full width of screen, decre

180 FOR top_pointX= 991 70 512 STEP
=32

198 MOVE 448,512 1 REM Centre

200 MOVE 1152,512 1 REM Outersost p

210 PLOT &Ch,442,top_pointl
228 NEXT top_pointd

Plot code
&BR
&B9
&BA
&BB
&BC
&BD
&BE
g;BF

Tablé I1I: Moving screen areas

Effect

Move only, relative.
Move rectangle relative.
Copy rectangle relative.
Copy rectangle relative.
Move only, absolute.
Move rectangle absolute.
Copy rectangle absolute.
Copy rectangle absolute.

setting. 128 and over would mean it's§
background colour used in conjunction
with the offset options. CLG does

1@ REM PROGRAM V
20 MODE 1

38 VDU 19,0,4,0,0,0
48 VDU 23,1,8;8;0;0;
58 REM Draw arcs

&8 FOR startl = 20@ TO 11@ STEP -1

78 6COLR,1
80 MOVE 189,108 : REM Centre
90 MOVE 10@,startl : REM Start
180 PLOT &AS,8,188: REM Angle
118 NEXT startl
128 REN Draw sector
139 6COLe,2
148 MOVE 10@,10@: REM Centre
158 MOVE @,100: REM Start point
168 PLOT &BS,108,280: REM Angle
178 REM Replicate rectangle contain
ing whole figure all over screen.
180 incrementX = 200
198 FOR verticalX = @ TO 8@@ BTEP i
ncrement
2008 FOR horizontal® = @ TO 19@@ STE
P increment?
218 REM Define rectangle to be copi
ed
228 MOVE @,0: REM Bottom left
230 MOVE 20@,208: REM Top right
248 REM Now copy to identical recta
ngle with bottom left as defined in P
LOT &BE
250 PLOT %BE, horizontald,verticalX
260 NEXT horizontall
278 NEXT verticalX

Program IV

Program V'
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clear to the user defined background
pattern, however.

Four rather uninteresting default
patterns are already set up for you.
Program VI demonstrates their effects
i various modes. You can, however,
define your own using VDU 23, much
as you would a user defined character:

VDU 23,2 gives pattern |
VDU 23,3 gives pattern 2
VDU 23.4 gives pattern 3
VDU 23,5 gives pattern 4

Each of these is followed by eight
parameters specifying the pattern you
want.

In a two-colour mode things are quite
straightforward. Just as in a standard
user defined character, each parameter
specifies a row, the colour of each pixel
corresponding to the state of each bit of
the parameter. Once defined and
initialised with the appropriate GCOL
this “user defined character™ will be
used as the pattern to fill with.

In other modes you need more than
one bit to a pixel, so the analogy with
user-defined graphics breaks down. For
instance, in a four colour mode you need
two bits to define the colour. If you do
your sums, this means that one
parameter, which is eight bits long, can
only define four pixels. Sixteen colour
modes need four bits to a colour, so only
two pixels are defined by a parameter.

Worse still, the bits are interwoven
within the parameter, as you'll have
found if you've ever attempted machine
code graphics.

Fortunately an editor is included with
the package which makes defining
patterns simplicity itself.

It's well worth defining your own
patterns — the power it gives you to mix
the BBC Micro's few true colours to
produce an almost unlimited range of
shades and hues has to be seen to be
believed.

When attempting to blend new
colours it’s best to stick to simple cross
hatching and dithering. However you
can create rather dramatic background
patterns of repeated motifs, diagonal
bars, wavy stripes and far, far more, as
Program VII sets out to demonstrate.

You can also create your own
dot-dash pattern for lines, This time you
use VDU 23,6 followed by eight
parameters. Each bit set to 1 represents
a point plotted.

Since you've got eight parameters,
each eight bits long, that means you can
have a pattern up to 64 pixels long
before it starts to repeat itself. In fact
you can choose exactly how many
points you want plotting before the

18 REM PROGRAM VI

28 FOR modeX = 8 70 2

30 MODE modeX

40 FOR patternt = 1 TO 4

58 BCOL patterni # 16,8

6@ REM Draw and fill circle
78 NOVE &4@,512

nk

88 PLOT &9D,94@,312
99 PRINT TAB(B,1) "Mode  “amodeX
188 PRINT TAB(B,3) "Pattern "patter

110 delay$ =BETS
128 NEXT patternX
138 NEXT model

Program V1

18 REM PROGRAM VII

28 NODE 4

38 voU 19,0,4,0,0,8

40 REM Define Fill Pattern i

58 VDU 23,2,449 424,492,849, 445,49
2,424,149

8@ REM Activate Pattern |

70 GCOL 16,8

B2 REM Draw and fill circle

98 MOVE 448,512

10@ PLOT &90,948,512

Program VII

pattern restarts. You can set up any
repeat between 1 and 64 by using:

*FX163,242,n.

where n determines the size of the
pattern. n=0 sets a default on-off
pattern.

There are four ranges of PLOT
numbers for dot-dash lines, each with a
different effect, as detailed in Table IV.
Program VIII shows the idea in action.

Now we come to the flood fill
commands. These routines are superb,
fast and very efficient. They're also
extremely easy to use — all youneed is a
shape enclosed by a solid border.

There are two types of fill, flood to

non-background (&80-&87) and flood
until foreground (&88-&8F).

With both you simply PLOT to a
point inside the boundary you want to
fill with the appropriate PLOT number.

If it’s a flood to non-background, the
shape youre filling must be in the
background colour and bordered with a
non-background colour. The shape will
then be filled in with the current
foreground colour, which may be a
pattern that you've defined.

With flood until foreground the shape
you're filling can be in any colour except
the present foreground colour. The
shape will then be filled with the present
foreground colour. Program IX
demonstrates the ideas.

The second half of the graphics ROM
provides facilities for designing and
displaying sprites in any of the graphics
modes — thatis 0, 1,2, 3,4 and 5. This s
a feature the BBC was previously
lacking and is an essential must for
Basic programmers who need to speed
up the action of their games.

Before any sprites can be used
memory must be set aside for their

=

Plot code Effect

&10-&17 Both end points
included. Pattern restarts
with each new line.

& 18-&1F Final point omitted. Pat-

tern restarts with each

new line.

Initial point omitted.

Pattern continues with

each new line.

&38-&3F Both ends omitted. Pat-
tern continues with each
new line.

&30-&37

Tabie I'V: Dot-dash line options
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From Page 103

graphic definitions. This is done using
*SSPACE N, where N is the number of
pages of memory to be reserved. The
value of N will depend upon the size and
number of sprites required.

Once *SSPACE has been entered
you are prompted, vet again, to press
Break. PAGE is now raised accord-
ingly. If you use too many sprites you’ll
end up with very little memory for your
program, especially if you're using
Modes 0,1 and 2.

One thing 1 noticed was that
*SSPACE with large values, such as
- 140, reserves the memory specified and
PAGE ends up in the middle of the
Basic ROM.

The next step is to select the mode in
which the sprite is to be used. Entering
*SEDIT N will allow sprite N — a value
between 0 and 255 — to be designed.

There is also the option to edit one
sprite and store it under a different sprite
number. Entering *SEDIT X.,Y allows
sprite X to be edited and saved as sprite
Y. This is very useful when similar
sprites are being designed for animation.
Unfortunately there are no commands
to animate a series of sprites — you have
to do it yourself.

Once the editor has been activated a
box is displayed at the bottom left of the
screen. This i1s an enlarged copy of the
sprite being edited. Initially the box is
only one byte square but this can be
increased and decreased by pressing the

1@ REM PROGRAN VIII

28 noDE 2

38 VDU 19,08,4,0,8,8

48 VDU 23,6,4F3,433,404,0,0,0,0,0

58 ¥F)163,242,24

&8 FOR height® = @ TO 1223 STEP &

70 MOVE @,heighth: PLOT &35,127%,h
e1ghti

B@ NEXT heightl

Program VI

1@ REM PROGRAN 11X

20 S=i

30 MODE S

42 MOVE 448,512

58 FOR X%=8 TO 38

68 PLOT 5,100#SIN(XY) #3+440,100+C0
S{4%)#54512

78 §=5+2.12

B8 NEXT

98 GCOL 0,1

18@ PLOT 485,430,512

Program I X

f3 and 4 keys — a function key strip is
supplied to make things easier. The
function keys do other things which I'll
mention later.

If the sprite being designed is too
large to fit on the screen the box acts like
a window and can be scrolled over any
section of the sprite. This is rather slow,
though.

To the right of the box is the sprite in
“real size”. This makes it much easier to
see what the sprite will look like,
especially when editing larger ones.

The editing pen, represented by a
small circle, is moved around the editing
box using the cursor arrows. Pity there
isn't a joystick option.

Once the pen has been located
correctly the Return key is used to
colour the pixel at the editing pen’s
position. The colour of the pen is shown
as a solid block at the top of the screen,
and can be changed by pressing keys
0-9 and A-F — this depends on the

number of colours available in &
selected mode. _

Also at the top of the screen arefl
pen's current X and Y positions, 8
maximum X and ¥ values of the spi
and the sprite number.

The function keys provide oth
features such as flood column or rof
reflect vertically or horizontally and p
up/down. '

Editing is so easy that pleasing spritg
can be created within minutes. Whg
yvou are satisfied with the sprites
memory they can be saved to tape @
disc using the command *SSA
filename. These can then be re-loadedg
merged with other sprites usin
*SLOAD and *SMERGE. ]

Apart from the rather slow responsg
time when editing large sprites, and th
lack of a joystick option, the sprit
editor cannot be faulted.

Sprites can also be defined from
rectangular area of the screen usi
*SGET N. The area is defined by th
previous two MOVE or PLOT coors
dinates. For example. entering the
following commands will copy the data
in the rectangular arec@
(200,200),(264,264) into sprite 0 =
assuming enough room has been
reserved for the sprite.

NOVE 284,280
NOVE 244,264
¥SGET 2

The sprites in memory can be altered

¥HELF SPRITES
Graphics Extension ROM 1.2

Sprite status
4 pagels) sprite w/s
789 bytels) free
3 spritels) defined

Sprite commands
SSPACE n
SCHOOSE n
8DELETE n
SEDIT n
SEDIT nym
SGET n
SLOAD filename
SMERBE filename
SNEW
SRENUMBER n,e
SSAVE filename

05 1.208

Figure V: Effect of *HELP SPRITES
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in several other ways:

*SRENUMBER JX,Y: Renumbers
sprite X as sprite Y.

*SDELETE X: Deletes sprite X.

Or

*SDELETE X,Y: Deletes from sprite X
to sprite Y.

*SNEW: Clears all sprite definitions.

If information is required about the
sprites in memory the command
*HELP SPRITES will indicate the
memory allocation and the sprite
numbers — see Figure V.

Before a sprite can be displayed it
must selected using either *SCHOOSE
N or VDU 23,27,0,N,0,0,0,0,0,0 —
where A is the sprite number. The latter
option allows a variable to be used to
define the sprite number.

The sprites are displayed on the
screen using new PLOT options. As
with the normal Basic PLOT command
GCOL can be used to AND, OR and
EOR the sprites onto the screen. I found
that most of the time I was using GCOL

1@ REM PROGRAM X

208 MODE 2

38 6COL 3,8

4@ #SCHOOSE @

50 PLOTS+LEB, 200,200
- b8 PLOTS+LER, 216,200
78 MOVE 200,200

88 MOVE 296,244

9@ #SBET |

188 CLS

119 #SCHOOSE @

128 PLOTS+LER, D, 300
138 MOVE -15,308

148 #5CHOOSE 1

158 FORLX=BTO78

168 #FX 19

170 PLOT1+4EB, 16,0
188 NEXT

Program X

6 I/f you're wondering what your next
upgrade for your BBC Micro
should be, look no further 9

3,0 — EOR. Anyone who normally uses
VDU 5 to plot characters will be at
home with the graphics ROM sprites.

Now that the sprite’s number and
GCOL options have been selected it can
be displayed on the screen. This is
achieved using PLOT calls &E8 to &EF
followed by the screen X and Y
coordinates. The sprite PLOT com-
mands are the same as PLOT options 0
to 7, but instead of drawing lines a sprite
is displayed.

The graphics window can also be
used in conjunction with sprites. If one
moves outside the graphics window
only the part of the sprite inside the
window will be displayed. To provide
this feature requires several boundary
checks in the sprite routines which
would, in effect, slow down the sprites.
But this doesn’t seem to be the case
because the sprites can be moved swiftly
around the screen.

To show how easily the sprites can be
used from Basic take a look at Program
X, which shows the code necessary to
move a sprite smoothly across the
screen from left to right.

The first few lines of the program
choose sprite 0 and display it on the
screen twice, the second one being offset
two pixels from the first. This section of
screen is now defined as sprite 1 using
*SGET. Now the sprite is moved across
the screen using the relative PLOT
option, *FX 19 being used to reduce
flicker.

Program XI demonstrates the effect a
graphics window has on sprites. It
allows you to control a sprite using the
cursor keys. Any section of the sprite
outside the graphics window is not
displayed.

To conclude, the sprite section of the
graphics ROM is excellent and very
easy to use. Using simple Basic
commands sprites can be designed and
moved around the screen. The only two
things the ROM lacks are collision
detections and film animation. These

are left for you to figure out.

Acornsoft’s Graphics Extension
ROM is a great piece of kit. Powerful,
yet easy to implement, the new
commands restore the BBC Micro to
the position it held at its launch — the
leading micro for computer graphics. In
fact, it seems strange Acorn didn't
include it in the B+ as standard.

Of course nothing’s perfect. For
instance, it would have been nice to have
outlined rectangles and parallelograms,
together with film animation and
collision detection for the sprites.

And that even/odd socket quirk is
irritating, as is the need to press Break
when you activate the ROM.

Still these are minor blemishes that
detract little from its overall excellence.

If you're wondering what your next
upgrade for your BBC Micro should be,
look no further. But don’t expect to
borrow mine — it's staying firmly in my
machine.

18 REN PROGRAN XI

28 MODE 2

39 COLOUR 129

40 CLS

58 VDU24,250; 280; 10903 808,

48 CLG

78 6COL 3,8

89 #SCHOOSE @

98 X1=500: Y1=500

188 #FX 19

119 PLOTSLEB, X1, Y1

120 REPEAT

130 RXZ=B:RY=0

140 IF INKEY(-58) THEN RY%=8

150 IF INKEY(-42) THEN RY%=-8

168 IF INKEY(-26) THEN RX%=-14

178 IF INKEY(-122) THEN RIZ=16

188 #F) 19

199 IF REX OR RYL PLOTS#LEB,XT,YL:P
LOTS44ER, KL+RAL, YL4RYY: KY=XL+R1%s VLnY
L4RYY

200 UNTIL 1=2

Program XI
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The DAK Personal Computer is a member of
e OAK family of fully compatible computers
with ower 1, software packages already
available. S50 no matter how specialised your
dppiication, you can be sure that there's an
DAK Personal Computer and the right soft-
ware (o match your precise needs

Cases Etc.
keyboard case & ribbon data cable € 35.00
Keyboard case & coiled data cable

& adaptor . ! ... E 4900
DAK Personal Computer Model 1

Keyboard case

Frocessor case

Eeyboard ribbon data cable £ Bb6S9S
OAK Personal Computer Model 2

Keyboard case

Processor case

Keyboard coiled data cable £ 10595

Accessories for Models 1 and 2
b5 watt power supply unit £ 99.00
Fovver supply upgrade kit [nat re-
quired for 65 walt power supply
unit. includes cables to mother-
board, disc drivies, farn, 2nd pro-
eessor PSLN E

ROM socket kit - £

2nd processor chassis | ek BOO
Disc drive blanking plate £

OAK Personal Computer Model 3
Detachable keyboard case

Processor case

Keyboard coiled data cable

BBC B Pius motherbaard

BBC B keyboard

BBC power su ! £ 535.00
OAK Personal Computer Model 4
Detachable keyboard case

Processor case

Keyboard coiled data cabie

BBC B Plus motherboard

BBC B keyboard

BBC power supply

Dual 100K singie sided disc drives . £ 735.00
OAK Personal Computer Model 5
Detachablde keyboard case

Processor case

Keyboard coded data cable

BBC B Plus motherboard

BBC B keyboard

65 watt PSU

Dual 400K doubde sided disc drives £ 950.00
OAK Personal Computer Model &
Detachable keyboard case

Processor case

Keyboard coiled data cable

BBC B Plus motherboard

BBC B keyboard

65 watt P53

Dual 400K doubie sided disc drives

6502 2nd processor ... .. £1150.00
OAK Personal Computer Model 7
Detachable keyboard case

Processor case

Keyboard coiled data cable

BBC B Plus maotherboarnd

BBC B keyboard

65 weatt PSU

Dual 400K double sided disc drives

Z£80 Z2nd processor, CPMA

operatng system, Word processor
Spreadsheet. Graphics, Database,
Accountant, Systern Generator, CIS

Cobol, BBC Basic [280) £1325.00
Optonal Extras

Econet £ 75.00
Multi function OAK modem and

software : A : . £ 135.00
Far E 4500

Monochrome Monitor (llustrated) . € 89.00

Models can be suppied encorporating BBC B internals
from £4.35 00 Telephone for funther details. All other
specificatons are available. Al prices shown above
are exclusive of VAT and delivery

Delvery [(Cases and Systems) £12.00 (3 day service)
Detvery |Keyboards) £6.00 (3 day service]

Europes Insured Postage [Cases and Systerns| £26.00

R ORDER FORM

OAK UNNVERSAL LTD, 20 Crofters Green, Green
Lame, Ide, Bradford BO10 8RR

STYLE A STYLE C

UCL 4080C £159.95

UCL 4080DS £299.95

LOW POWER

HALF HEIGHT

DISC DRVE UNITS 400K

TEAC'S advanced technical features
and reliability are the main reasons for
TEAC beirng the most popular disc
drives for use with the BBC computer

B
N R

STYLEE
UCL 4080BB £354.95

INTEGRAL POWER SUPPLY EXTRA £32.50

Disc Drve Units come complete with -

® All metal cases colour matched to BBC @ Ribbon cable to connect to BBC micro @ Power
cabie to connect to BEC micro @ Power cable to mains where PSU is fitted
® Manualfformating disc ® Full 12 months warranty @ Price includes VAT, postage

POWER SUPPLY UNIT
STAND ALONE

STRONG METAL CASE
MATCHING BBC COLOUR /
Powvers up to two disc drives
including Dual Disc Drive
connecting cable. Mains
power lead and plug

£45

PRICE INCLUDES VAT, DELIVERY * & PACKAGING

MONITOR STANDS

MONITOR STAND
WITH SHELF FOR DISC DRIVES

£16.50

ALL MONITOR STANDS
STYLED AND COLOUR MATCHED TO
BBC STRONG METAL CONSTRUCTION

PRICES INCLUDE VAT, DELIVERY & PACKAGING

HOW TO ORDER

BY POST - To purchase army of the imems smphy Gill in the coupon with
your requirements. Enclose your

ChequeiP O, of use your AccessVisa cand

Piease make cheques payable to Universal

Communication Co. and pos

o the addvess shonn . Alliow

14 days for defiveny

BY TELEPHOIME -

g [0274] 614167 Crede Card
haolders (Acoesayisa only] can e
purchase by ielephone, Please
geee Cand No.. Name, Addness
arsd fhee e recuared

Sl Q R
NEW TYPESETTING QUALITY
PRINT FOR THE CANNON
P\ 1008A PRINTER.
SMULATED PRINT QUALITY ROMAN
Owr disc-based software produces a
Roman style font which is designed
[0 prodiuce a print out as near as
possible to typesetting, using

WORDWISE,
£11.95 abcrphoi

MONITOR 5STAND
WILL TAKE 2 DRIVES AND
POWER SUPPLY




LAST month we examined how Basic’s
ON ERROR statement worked. This
month we're going to make use of these
ideas to construct our own custom-
made error-handling routines.

The jump and branch addresses to
which I refer in this article apply only to
Basic version 1. Basic 11 uses almost the
same code. but it starts at a difTerent
address.

I will indicate the addresses of the
routines in Basic 11 by enclosing them in
square brackets after the Basic I
address. The locations of the various
pointers are identical on both versions
of Basic and are thus not followed by
square-bracketed numbers.

If you hard reset Ctrl+Break your
computer and then RUN Program I it
will tell yvou which version of Basic you
have and also the addresses of the
various routines. The utilities supplied
later work on either Basic.

Whenever Basic encounters some-
thing which it can’t deal with it branches
to an error message — branching and
jumping are machine code equivalents
to Basic’s GOTO. The actual message it
branches to will, of course, depend on
exactly what gave it trouble.

If, for example, Basic tried to execute
the following one-line program:

18 A=1D:PRINT B
it would do something similar to the
following:
@ Make variable A equal 10 and delete
the old value of A if there is one.
® Get ready to PRINT something.
® |F variable B exists get its value and
PRINT it ELSE branch to the *No such
variable” message.

Once Basic has decided to branch to
an error message, it gives up and lets the
6502 microprocessor chip and operat-
ing system deal with things.

Error messages follow a standard
format, which is, first a BRK
instruction. then a byte containing the
number of the error message — as

returned by ERR — then as many bytes
as needed for the text of the error
message followed by a byte containing
zero to show that it is the last character
in the error message.

The text of the error message is made
up of bytes containing the Ascii value of
the characters of the message — as
Figure I shows.

When the 6502 chip, the brains of the
BBC Micro, starts to execute the error
message, the first instruction it
encounters is the BRK instruction.

Whenever the 6502 chip executes a
BRK it jumps indirectly to &FFFE
[same in Basic I1]. That s, it branches to
the location whose address is stored in
locations &FFFE and &FFFF. In
English this means that the micro
always branches to location &DCIC
|&DCIC] when it meets a BRK
instruction and it then starts executing
the code from there.

Having got to &DCIC [&DCIC] it
sets up zero page locations &FD and
&FE to point to the error message
number used by both REPORT and

i@ REM Program !

20 REM By Chris. Bowerasan.

38 MODE?

49 PRINT' '"ERROR HANDLER address p
rinter""'’

S8 IF (4282 ANDYFFFF)=LBA33 THEN
PRINT*This machine has BASIC I" ELSE
IF ('4282 ANDAFFFF)=kB4B2 THEN PRINT"
This machine has BASIC [1" ELSE CLS:P
RINTTAB(@,12) "HARD-RESET your machine

and re=RUN":END

68 PRINT'

70 PRINT*BRKV at &282= &":™('k2B2

AND&FFFF)
88 PRINT®Error vector handler at &
16,417= L 3™ (k16 ANDLFFFF!

- Q@ PRINT"BRK indirect jusp at kFFF
E= &":“(!4FFFE ANDYFFFF)

108 IF (7(('%202 ANDLFFFF)+13) ANDK
FFFF)=7& THEN PRINT"Error handler exe
cution address &";™(!({'k202 ANDLFFFF
}#14) ANDYFFFF)

110 PRINT' '"These are all the error

routines.""’

128 END

Program |

TO ERR IS HUMAN
- BUT LET YOUR
MICRO HANDLE
HE SITUATION

CHRIS BOWERMAN develops the technique
of custom made error handling routines

ERR and then does an indirect jump
yes another — to &202, the so-call
BRK wvector.

The computer will thus jump to
location whose value is stored
locations &202 and &203 which |
&B433 [&B402].

Note that as locations &202
&203 are in RAM we may alter thei
contents so that they. point to our o
error handler — this is what we will doi
the utility.

Thus to summarise, the computer h
set up the variable ERR, set up the te
which REPORT will print, and h

handler.

Don'’t worry too much if you've onl
just kept with me — the really importa
bit follows.

All you need to know is that we'ré
now about to execute the code of the
error handler starting at location
&B433 [&B402]. It’s the only part of
the error handler whose operation we
can alter anyway.

Now back to the error handler at
&B433 [&B402]. To help follow our
discussion, you might want to disas-
semble the routine with Jim Notman's
disassembler which appeared in the
February, 1985, issue of The Micro
User.

The handler first tests to see if the
error occured in the keyboard buffer
and if it did sets ERL, stored at locations
8 and 9, to 0. There are no line numbers
in the buffer and so it is only logical to
set the ERL variable to zero.

Otherwise the computer calculates
the line at which the error occurred and
stores it at locations 8 and 9 — that is in
the ERL variable.

The computer then turns line tracing

gxecut
pointe
|&B4.
storec
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error occurs — and points the Basic text
pointer, &B and &C, to the error
message pointer, &16 and &17. (The
error message pointer usually contains
&B443 [&B433].) The computer will
then jump to location &8AB6
|&8BA3].

This routine makes the computer
execute the Basic to which the text
pointer is now pointing — that is &B443
{&B433]. The following Basic code is
stored at &B443 [&B433]:

REPORT: IF ERL{@ PRINT" it line
*1ERL;
PRINT:END

This is very similar to the code we
used last month to print out error
messages in Basic. The machine always
needs an error handler of some sort
which must be written in Basic. What in
fact happens when we supply our own
grror routine in Basic with the ON
ERROR statement is that the error
message pointer, &16 and &17, is
changed from pointing to &B443
[&B433] to the Basic error handler in
our program,

When the computer then jumps to
&8AB6 [&BBA3] it begins to execute
the Basic of our error handler following
the ON ERROR statement. The ON
ERROR statement thus changes the
contents of the error message pointer,
& 16 and & 17, to point to the Basic text
immediately after the ON ERROR.

ON ERROR OFF, of course,
changes the contents of the error pointer
to the computer’s own Basic routine at
&B443 [&B433].

Whenever you ask the computer
about the variable ERR, it will return
the value of the error message number
byte of the error message. ERR knows
where this byte is because the machine
has set locations &FD and &FE to
point to it.

REPORT also uses this pointer to
print the error message. It prints out the
characters following the error number

as ‘s
AS‘:H h\rt g i
re[urnﬂd JIEE — as - a S€rieg 'ﬂr
Value of Printed by Rgp, 7
: 0 ero by
Zer, ¥ ERR wE fndi.;aﬁ':,t;
end of
Error
_Message
With decimgj
off — it must be turned on again after an Value of
ierop

Figure I: Error messages

byte until it reaches the terminating byte
of value zero.

The variable ERL is worked out from
where the Basic text pointer, &B and
&C, stopped interpreting. It is easy for
the computer to calculate the line
number it was executing when the error
occurred and the result is stored in &8
and &9 to be accessed by ERL.

Now we have an appreciation of the

mechanisms used for dealing with errors
we can move on to the utility which
alters the contents of &202 and &203,
the BRK vector, to point to the utility.

When an error occurs it lists the line
number at which an error occured and
highlights the error. Line 180 of the
utility checks to see if there is a Basic

S
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1@ REM ERROR MESSAGE EXTENSION

15 REN Program Il

20 REM By Chris. Bowersan.

38 CLS

48 org=k908

58 BASIC=FALSE

&0 IF ('%202 ANDLFFFF)=4B433 THEN
BASIC=1

78 IF ('4282 ANDAFFFF)=kB4@2 THEN
BASIC=2

89 IF BASIC <> 1| AND BASIC ¢> 2 AN
Di'k2082 ANDLFFFF)=org THEN CLS:PRINT®
ERROR MESSAGE EXTENSION present.":END

9@ IF BASIC <> 1 AND BASIC <> 2 TH
EN CLS:PRINT"PLEASE reset cosputer an
d re=-RUN":END

188 IF BASIC=1 THEN deferrorv=kB43]
rdecout=k98F1:1ist=4B53A: detoken=L370
b ELSE deferrorv=kB402:decout=k991F:]
ist=4BSOE: detoken=4FTET

110 BRKV=4202:0SWRCH=%FFEE: DSNEWL=%
FFE?

128 erroraessg=kFD:page=k1B:decouty
ar=42A:pointer=&B:handlvec=kls

138 errorpos=k72:1inenun=k74:teap=k
77:savptr=k78

149 handler=' handlvec ANDLFFFF

158 FORI=@ TO1:PY=orq:[OPTI#2

168 .errorcheck LDApointer:STAsavpt
r:LDApointer+1:5TAsavptr+1:LDApointer
=115TAsavptr+2

170 LDY#@:LDA (errormessg),Y:CHPH17:
BE@systea

188 .handlertest LDAhandlvec:CMP#ha
ndler MOD256:BNEnol:LDAhandlvec+l:CHP
#handler DIV256:BNEnol:JWPuser:.nol J
MPsystem

190 .user LDY#B:.lo0p@ INY:LDA(poin
ter),Y:CHP#32: BEQl oopl

280 CLC: TYA:ADCpointer:STAerrorpos:
LDApointer+i:ADCH@:SThAerrorpos+lsLDYE
)

218 LDApointer+1:CMPpage:BM]systen

228 JSROBNEWL ]

238 .loop! LDA(pointer),Y:CHP#13:BE
Bfoundline

24@ SEC:LDApointer:SBCH1:STApointer

250 LDApointer+!:SBC#A:STApointert]

268 JMFloopl

278 .foundline INY:LDA{pointer),Y:§
Thdecoutvartl

280 INY:LDA(pointer),Y:STAdecoutvar
tJSRdecout

298 JSRlistline

380 JSROSNEWL

310 .systes LDAsavptr:STApointer:LD
Asavptr+l:STApointer+1:LDAsavptr+2:57
Apointer-1:JNPdeferrory

J20 .listline LDYM

338 .loop2 LDA(pointer),Y:CHP#13:BE

Greturn

348 TYA:CLC:ADCpointer:CHPerrorpos:

BNEnoterror

358 LDApointer+1:CHPerrorpos+i:BERe

mphasise

340 .noterror LDA(pointer),Y:STYten

p:J5Rdetaken: BCCdecrunch

378 JSRdecout:LDYtemps INY:INY:INY:J

NPnext

380 .decrunch LDYtesp:JSRlist

480 .return RTS
OSWRCH: JSROSWRCH
en:BCCuncrunch

MPrest

H JSROSWRCH

oe)

OR (4282 A.LFFFFR00E) K"

g enabled. ":END

399 .next INY:JNPloop2

410 .emphasise LDAR62: JSROSWRCH: JSR
420 LDA(pointer),Y:STYteap: JSRdetok
430 JSRdecout:LDYtemp: INY: INY:INY:J

449 .uncrunch LDYtesp:JSR1ist
450 .rest LDA#5D:JSROSWRCH: JSROSNRC

460 JMPnext
470 1:NEXT
480 'BRKV=org OR ('BRKV AND LFFFFRR

498 DIN M-1
500 $M="K.100, |N'k282="45TRS (org) +"

510 XA=M:Yi=M DIV25&:CALLYFFF7
520 CLS:PRINT"Extended error hanlin

FProgram [

From Page 109

user-provided error handler by testing
the contents of &16 and &17.

If there is one the utility will not print
an error message. If there is no
user-provided ON ERROR routine, or
the routine has been disabled with ON
ERROR OFF, the utility lists the line
which caused the error and highlights
the code it was last processing — that is,
what caused the error pointed to by the
text pointer at &B and &C. Deleting line
180 forces the utility to list the error line

whenever an error is detected.

The routine always finishes by
executing the normal error handler
which will report the error that occurred
beneath the listed line.

By altering the variable org in line 40
the utility can be made to assemble
anywhere in RAM.

To use the extended error handler
type it in — Program II — as shown,
omitting line 180 if desired, see above. If
you are unsure as to the affect of line
180, omit it. Then type RUN.

The utility will now assemble and you

. 10 REN Program 111 - FNerrorasg de
finition and demonstration

20 REM By Chris. Bowerman.

38 REM Lines 178 to 238 are the de
finition of the function - the rest i
s a desonstration

48 CLS

58 ON ERROR GOTOL30

b8 REPEART

78 INPUT*Type a number *,A

88 PRINT*This was the number ";A

92 INPUT"Type a string *,A$

188 PRINT"This was the string *;

{18 UNTILFALSE

120 END

138 ON ERROR OFF

148 IF FMerrorasg="Escape" THEN PRI
NT'END of program":END

158 IF FNerrormsg="Too big" THEN PR
INT"your typed entry was too large®:6
0T050

168 REM »>)>>» FUNCTIDN DEFINITION <
(¢

178 DEFFNerrorasg

188 LOCAL M$,PY:M$=""

198 Pi='4FD ANDAFFFF

2008 REPEAT PI=Pl+l

210 M=M$+CHRS (7PY)

220 UNTILPA?1=0

238 =M$

Program 111

may get rid of the assembly language
listing with NEW. You may now enter
and RUN vour own programs. When
errors are detected the offending line will
be listed with >>> << < pointing to the
error. The utility will survive Break but
not a hard Break.

The second utility, Program 111, is a
Basic function which you may use in
your own programs. It is used just like
any normal function definition and will
return in words — that is, as a string — the
last error that occurred. It is often more
convenient to test what error last
occured as a string than comparing
ERR with an error number. For
example:

IF FNerrormessg="Escape" THEN PRINT
*you hit ESCAPE '!"
is easier to understand than:

IF ERR=17 THEN PRINT"you hit ESCAPE

e

I have tried here to detail as explicitly
as possible the mechanisms whereby
Basic deals with programming errors. |
hope that in the process I have not only
provided a useful utility but clarified the
methods of error trapping in Basic, and
also supplied machine code program-
mers with sufficient knowledge to be
able to write customised error handlers
suited to their own needs.
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» Addictive launch BOFFIN <
— A Mad Professoronthe Loose —

Boffin is a challenging, action-packed game requiring a combination of
cunning and slick keyboard control. Beware the Giant Puffer—Blimps in your
way and give the massive Tarantulas a wide berth! Land on the giant
hydraulic rams and they will slam you into deadly neutron magnets embedded in
the cave roof! Manta-bats are useful allies and the trampolines will help you gain
height — but remember to use your umbrella to break a deadly fall!

Available BBC B and Electron ............ €995
AVAILABLE
STRINGER , e bl FOOTBALL MAMAGER
Stringer is an arcade adventure oLt BB The All Time Classic

game in which you are a prass
photographer set the task of
snalching a shot of a Film Star in
an hotel. The game is tantalisingly
playable, graphically excellent and,
of course — Addictive!

Available . . . £895 Commodore B4

Football Manager . . . Spectrum 48K
£895 ., . Commodore 64 EB95 . . .
Amstrad CPC 464 £895 ... BBCB
EB.B‘S...ElMlI‘MEﬂ.QE'...DP‘%Dﬂ
£785... Vic20 €795 ., . ZXB1 £796

To: Addictive Games Lid, 7a Richmond Hill, Bournemouih, Dorset BH2 6HE
I S S S S S S S S S S .
r Pleasa send me: -I

e o [ cassette(s) for Boffin for.................. o e e {computer)
' [] cassetia(s) for Stringerfor. ...............ooeiemsiiciiensnsenns {computer) I

w I | enclose chequefpostalorderfor® €.,

[] cassette(s) of Football Manager for..........cc.ccoreesrennvens {computer)

Ijlenyouopenan
Addictive Game, there’s
f* e e

new world of discovery Rl L~

waitingforyou. ., . W oo 2

[ ]
Access orders can e lelephoned through on (0202 296404

For cversans orders, please add £1.50.

e Addictive Games e
7a Richmond Hill, Bournemouth BH2 6HE
Telephone: 0202 - 296404.




QUARTERS is a micro-simulation of a
well known table top board game.
Played on a 9 x 9 grid using square tiles
of dominoes, it demands both skill and
strategy in order to achieve a high score.

The tiles are split into *“quarters”
across their diagonals, hence the name
of the game. Each quarter is coloured
randomly in one of four colours.

Ordinary dominoes, which use seven
numbers — 0 to 6 inclusive — give 28
possibilities. With the new design we get
70 possibilities using only the numbers
1, 2, 3 and 4!

We can draw these dominoes on the
screen, showing spots or ordinary
numbers — but there is an alternative.
Instead of printing the number on each
quarter we could use the number to
produce a colour by using it with Mode
2 in a GCOL 0 number statement. This
would give us squares which can show
up to four different colours. Figure I
shows the idea.

The tile “in play” is displayed above
the board and can be rotated about its
centre using the R key while you decide
the most valuable location to place it in.

When placing the tile, just as in
ordinary dominoes when like numbers
should match, so in Quarters the
colours should match on meeting edges.

To select the tile’s location you move

i

v~

a flashing cursor around the grid with
the arrow keys. Pressing P will place the
tile at the selected location and you then
score points.

Y ou score every time you can place a
tile on the board, scoring more points if
you can match more than one coloured
edge with a neighbouring tile or tiles. If it
is impossible to play your tile you
abandon your go using the Delete key.

There are 70 different coloure
dominoes and the game is finished whe
all have been used.

In addition there are three differe
ways to play the game — a solo game
patience to achieve a high score, pk
against a human opponent or pid
against the computer. Whichever w
you try it, Quarters is a game that W
keep you entranced for hours.

First READ the dominoes into a
random order.
Then DRAW a suitable grid on the
screen so that the playing area is
limited.
Then REPEAT:
Display one domino at the side
of the playing area.
Allow the player:
® To move a marker
around the grid. The
final position of the
marker will show where
the domino is to be
played.
® To turn the displayed
domino so that it can
match the dominoes it
will touch when it is

PROGRAM STRUCTURE

played.
@® To commit thedominoto
being played at the
marker position on the
grid.
Check the legality of playing
that particular domino in that
particular position — do the
touching colours match or
clash?
If legal, wipe out the domino on
display and print it at the
selected position. Calculate the
score and update the displayed
totals.
If not legal just wipe out the old
domino and continue.
UNTIL all 70 dominoes have been
played.

© D REMIQUARTERS (4)
120 REMissProgram by J G Lancaster
13@ REMi::(C) THE Micro User
142 MODE2
158 VDU23,1,0;0;0;8,

168 #F19,10
178 PROCtitles
188 PROCinit
199 REPEAT

280 PROCchoice
218 PROCI ayout
220 PROCaction
238 PROCendgane
240 PROCempty

250 UNTIL FALSE

26@ END

270 DEFPROCqrid(X,Y,step)
280 A=L

290 B=Y

388 length=9¢step
318 CLS

320 REPEAT

338 MOVE A,Y

J48 DRAW A,Y+length
350 MOVE X,B

360 DRAN X+length,B
378 AsA+step :
388 B=B+step

390 UNTIL AdX+length
428 ENDPROC 1
41® DEFPROCErame(Xpos,Ypos,vert,
)

420 NOVEXpos,Ypos

430 DRAWXpos,Ypos+vert
440 DRAWXpos+hor ,Ypos+vert
458 DRAWXpos+hor ,Ypos

460 DRAWXpos,Ypos

478 ENDPROC ;
488 DEFPROCdomino (XX,YY,N1,N2,N§,

498 PROCtriangle (N1, -a,-a,~a %)
508 PROCtriangle(N2,-a,+a,*a,tal
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domino *1234° domino ‘1324° domino ‘1133’ domino ‘1313’
loured
d when Figure I
ifferent PRO
ame of grid( CED UR ES
b play ame( ; gra"”’ Playing grig,
r play VARIABLES domino() I‘_' aﬂ:: rr{:splay and scoring greqg
:;t‘:vaii; a Fixessize of domino. (riangle() ¢pe -ﬂomi?]gr tnangles to make I-I‘P
aa,bb Usedtofix marker position. se init  Sets upi nin'-a!
colour Domino c:rc:lnur cf::-n;m# A Parate(N%) Fip s value Jf{:ﬂues_
compX,compY Computers i domino, colours for egep

ordinates.
d Checkslegal play.

; - i il- n
display X (1), disp!ay‘l'{l}} rf:;.lﬁpt"!aypl ::mmm:s avai e together for ti-?: ;‘;ﬁ; ypi PROCs
isplay X (2), displayY(2) | ableor pray. ot ®  Moves spot i
;aiﬁz:: re(1), gamesore(2) GHIEE score for each player il::t{ 13 raws spot around grig,
1 core. C :
Hisors 05 - 5- marker around the If legal, Works out score. s
xmove, ymove Moves check PROCtota] (Player), ocdin
. grid. dominoN (pla;l;f; hecks legality of pi;
e } Record when the computer dominoOUT (player) [ Used when doming -
plays. sound() S MO 1s played,
;i ects suj
;ﬂ;ﬁ ldentifies whose turn 1t 15 10 shuffle Putsc Z{S:)I:];Ez]: Sounds,
1jh:j‘lraél he scores of each empt order, = Into g random
1),score(2) Holds the 5 ¥  Wipes out prec:
score(1) player. HERT ]‘E}’{Player} Checks u“ﬁ.irlfz‘}’jmu; random order.
totalscore(1), totalscore(2) Holds total poin c Pressed, < e g
geveral games. Oml?uter Lets the computer p|
i mits -'Puter play,
xspot, ?SP‘“} trol marker position. €eps play insig :
> oldxspot, oldyspot G ide the griq,
518 PROCtriangle (N3, +a, +a,+a,-a) 630 DiMscore(2) T6@ gamescore(l)=0
| 520 PROCtriangle(N4,+a,-a,-a,-a 648 DIMgamescore(2) 778 gasescore(2)=0
it hor 530 ENDPROC 650 DIMtotalscore(2) 7808 Hlscore=isd
348 DEFPROCtriangle(colour,p,q,r,s! 640 DIMdisplayk(2} 798 xmove=8
5508 6COLA,colour 670 DINdisplayY(2) 880 ynoves@
568 MOVE XX,YY 488 DIMdominoX(d) 810 print=2
378 MOVE Ki4p,Y¥+q 692 a=451REM half width of domino 820 P=@
388 PLOTBI, XX+r,YY+s 700 aa=@:bb=0 830 pp=@
599 ENDPROC 710 colour=@ 840 qo=0
688 DEFPROCinit 728 coapX=1431conpY=145 8508 player=l
,N3,N4 61 ENVELOPEZ,1,5,0,0,25,0,8,126,8, 730 d=12 B4 score(l)=iscore(2)sd
B,-126,126,126 748 displayX(1)=64:displayY (1) =800 878 score=@
) 620 J=7Q1REM total number of doaino 750 displayk(2)=1134:displayY(2]=00 Turn to P,ﬂgg 146
+al es [}
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Nice Password.
Shame about the Identity.

It's a unique combination.

Your Special Identity Number
and Personal Password. The valu-
able key to huge databases teeming
with activity, set on our Mainframes
across the nation.

On Micronet 800, you're a
valued individual, adding your own
special flavour and personality to
| the database.

Take our exciting new “ Gallery”-
You control your personal screens
for all to see. The intriguing **Chatline”
public conversation service gives
| you freedom to express your views
| and meet some remarkable people.
All part of a tremendous Com-
| munications section that networks
you to 60,000 Micronet and Prestel
| users across the country. Try Tele-
| shopping, or interview celebrities
| live on “Celebrity Chatline™ every
Wednesday night.

And there’'s FREE (& instant)
National Electronic Mail, plus Inter-
national Telex, and the Contact and
SwapShop bulletin boards.

Get computer news first on
Micronet's daily (and controversial)

*“Newsflashes” and read up on the
latest reviews and courses. Feast

| from our regularly changing menu of

programs to download straight into
your micro - absolutely free.

You also get access to Educa-
tional Computing’s “*School Link™
and Prestel's huge 300,000 page

database., including world news,
business & share bulletins and
optional homebanking. For only

£16.50 per quarter, that’s less than
the price of a daily paper!

Micronet is unique amongst
networks and bulletin boards as it
keeps vour phone costs very low with

micronet.

illll

}/ ‘n’*l

\

special local* rate calls whenever
you connect up — that’s around 40p
for a whole hours entertainment
each evening,

The only accessory you need is
a Modem, to get the best value for
money around in micro communi-
cations.

Fill in the coupon for the full
facts and send to Micronet 800, 8
Herbal Hill, London ECIRSEJ. But
be warned, Micronet 800 is a ‘living’
service with ever-expanding fea-
tures. So maybe you'd be better to
call in at your local Micronet 800
Action Station. There are thousands
of Micronetters waiting to meet you !

I_|'-- MICROBMET SO0, Durrant Howse, B Herbal ri_l
il

Lewmdon ECIR 3E]. Telephome (0-278 3143

Please send mwe the tull facts abwoun Micronen 800

N

PRaliTig

\!.-ILL' Suodel od S

* For 98% of 1elephone wsery
Prestel is & trademark of Brtich Telecommaunications e
O Prescel




SEE MICRONET 800 IN ACTION

At se]ected Boots, Laskys, John Lewis & your local computer store
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Erbcrtrw'ld Computer

4546,

Bath Street,

'l'gtoﬁl 332 1116,

G . Boots, Union Street and

Street. Tek (41 248 T387,
Dixon Cameras,

G . Tom

15-1 Strest.

Eﬂ: M -El);l 0826 Yo
lasgow. Commsoot

30 Crordon Su-au. Tek (41 226 4878,

East Kilbride. Boots, 33-37 The

Plaza. Tel 035 52 20239

Falkirk. Boots, 79-91 High

Street. Tel (324 20535,

Hamilon Tom Dixon Cameras,
% Cadzou Street. Tek 0698 283193,
Peterhead MNorth East

Com 1 Ellis Street.
Tek 9 7o,

M
S

Iﬂ'\-[hg«e,
213 Hazeldine

Square. Tel 0952 5067 1_
Telford Telford Elecironics,
3K Mall 4. Tek 0952 504911,

_ SOMERSET
Taunton Boots, 64-65
Strest. Tel 0823 Ta061. -

AFFORDSHIRE :
Newcﬂtk-m.chthm
Computer Cal Parade,
Silverdale Tel (782 636911,

Swke on Treat Town Computer
Store, 30 Toem Road, Hanley.
Tek OTB2 287540
Stoke on Trent. Boots, 3-5 Market
Saquare, Hanlev, Tek 0782 23271,

- SUFPOLE

St. Edmunds
f_.l:lmh.l.ll Tek 0284 T

Edm.l.l.n.lls.Tl:lc Suffolk
Eumwtr_r Cen

Street, T¢I: 284
lmm Street

Tet I:Nu 50965,

SURREY
South Croydon. Concise
Computer Consultants. 1 Carlton
Tet 01-68] GR42.
on. The Vision Store,
-* High Street. Tel 01-686 6362,

Boots, The Mall,
11-15 ".'m'xmﬂ Cenire
Tk 01-688 6021,

I?m'I'h:Mm"ﬁurkﬂmp,

Station Ay

Tek 0372 721533,

Guildford. Guildford {"nfnpm-:r

Centre, 5 The e t.. Brdge
!

SmeL Tek : vl
v 3 i )
ek 01-647 5636,
Woking, | 7173
‘ay. Tek (486 225657,

Commercial

SUSSEX
Bek MMIENMSM
[

Bﬂ;#lrm:. f.ram:r, 71 Esst Street

S
Er T!"NIE&WEAR
New-:uult—

Nrwnﬂlt-upm—

anS mﬁm

Tek D‘Sll 2700740,
Sunderland. Business Micro
Commumnications Ll.d.,
ﬁmuranc: Buildings, Sain

trt% st Sunnaside
Tek D7E3 654'916

Sﬁm?ﬂ]i.ﬁﬂm Th:Smum
Trecynon. Tek 0585 ER183%.

Aberdati at
Galloways, 23 Pier Street
Tek Lol ISSZl% =
QI.'H:’HE treet

& 105 Frm Street.
Tek (222 'jllti;]i'."
Cardiff Sorpuler
41 The Ha Eﬂm
Cardiff. (xt?dlﬂ‘Mmm
46 Chid:uéumt. E:I: Dﬁ%

went Lomput
9 C ¢ o, g
Tek 3 341760

Newport. Boots, 175-15
Commercial Street. Ted |]553- 5121

Cenire. Tek
Swansea. The Micro Store, 35-36
Singleton Street. Tek (792 46580,
WARWICKSHIRE
. Boots, 3842 }
Street. Tek (203 26561, Vo

%ﬁ"m T&sﬁb Eﬂ%

Tmﬁcﬂm sgtkrg:ﬂt Strect.

GE‘.'-L 911 R@:m Street.

Tek 0758 10522,

Baonis, I:'m' Centre
H 16-17 Mew Street.
Tek (21643 T5HL
Dudley. Central Computers,
35 Chuorchull Preanct.
Tel (384 238169,
Stourb Walters Computer
Syaterns. 17 Hagley
Tek 0384 370811
Walsall New Horizon, 1 Goodall
Sereet. Tel (922 A1,

Ti West W'iltshire
Mi Whiteheart Yard
Tel (X214 67259,

YORKSHIRE
Bradiord. Boots, 11 Darley Street
Tek 0274 390891
Doncaster. 'y

Gate, Tel: ﬂmz
Boots, 3440 Cheapside.
Tek (226 82616,
I-Euddulﬂt].d. Micro World
1006-1010 Manchester
Iluaclfl.m H.‘t Tek 12.1;31-_346!1"
Su-:ﬂ_ Tek (484 21756, sy
Leeds. Boots, 19 Albion Arcade,
Bond Street ire. Tek 0532 33551,
Leeds, Micro Power, Northwood
Morth Strect.
Telk 03532 458800,
t!il::ﬂ'r:?ld. PIP Mlﬂ:_r
SO ACRTIONS ApLowT
Crescent, B m‘rllll e
Tek 0742 661096,

Sheffield
Street. Tel 0742 78333,

13-15 French

Phone 01-278 3143 for your S —— pack now !
Micronet 800, 8 Herbal Hill, L.ondon ECI.




Rock steady
vision at a rock

(INC. VAT)

bl S
R

The only thing that seems to stand still on some
colour monitors is the price. But at Opus we've now
made our RGB High Resolution colour monitor even
more affordable — it's down to just £199.95, and
the picture quality is as rock steady as ever.
What's more we deliver within 48-hours and give
you an unrivalled warranty plan to guarantee your
peace of mind for the next two years. And if that's
not enough our price includes carriage, VAT and
connection leads.

Our JVC monitor (580x470 pixels) has received
ample praise from the computer press. Acorn User
said:

". .. gave steadier pictures than the Microvitec
Cub, and the colours were rather better.”

i To: Opus Supplies Ltd,
55 Ormside Way, Holmethorpe Industrial Estate, Redhill, Surrey.

Please rush me the following:
(PRICES INCLUDE VAT AND CARRIAGE)

— High Resolution colour monitor(s) at £199.95 each (inc. VAT)
| enclose a cheque for £

credit card account with the amount of £
My Access| |Barclaycard| |(please tick) no. is:

My computeris__

h——“

r--------------——-h——--—--—------———----

mu

or please debit my I

Personal Computer News added:

" There is no doubt that the JVC range of ECM
colour monitors is excellent value for money. . .

there is no loss in quality of picture after long
periods . .."

The unit has a 14" screen and is suitable for use
with the BBC Micro, Electron, Sinclair QL, Lynx,

Oric, Apple, IBM, Amstrad and RML 480Z and most

other leading micros.

Simply post the coupon below to: Opus Supplies
Limited, or telephone us quoting your credit card
number.

o

Name
Address_

Telephone____

55 Ormside Way,
Holmethorpe Industrial

Estate, Redhill, Surrey.
TELEPHONE: 0737-65080

UsS.

Opus Supplics Lid
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s VECTOR 1+

TAPE TO DISK UTILITY

Features
Once only purchase
Can save to any disk
Very user friendly, help pages on disk
40/80 Format
Mo awkward ROMs, can be used on any
machine
Can load to all available RAM 8400 -&7FFF
Simply the best tape to disk utility available

Prices: £12.00 each for Vector 1 or Vector 2 £23 for both.

+++ + +

| B

( °‘HALICE .

ALL SOFTWARE NOW AVAILABLE ON 3'' DISKS

" VECTOR2»
DISK TO DISK UTILITY

Features

Can copy to any disk
40/80 Format
User friendly, menu driven
Contains powerful modes to examine disks
Copies protection we would rather not tell you
about!l

= The most powerful disk to disk utility available

Version 1.2 now available

Upgrades from old copies £3.00
Vector 1 double density versions compatible with Opus, UDM,
Watford DDFS and Cumana OFS (please state density and
DFS when ardaring)

+++ 4+

E
W

If you can't see the wood for the trees, get the Scythe and Hack your way

ROMSAVE: 'Will save any sideways ROM to the current filing system.
Farmats a disk to any number of tracks.

Verifys a disk shows up bad tracks, and displays an error count.
FREE: Displays an analysis of the free space available on a disk.
Search memory for the occurrence of a specified string.
Search memory for the occurrence of any sequence of bytes.

XLIST: Will search a Basic program for any VDU codes (which may for instance be
used 1o make the program unlistable) and replace them with a (/"

BAD: Will atternpt to repair a bad program.
MRELDC: Wil add a relocating program to 8 machine code file so that it will
automatically download and rumn.

Dataware
Slide Master: Specialised database for the photographer tailared for perfect
cataloguing of a photographic collection. (Disk Oinky) £16.00

- Spelling checked for Wordwise (checks the Wordwise example document

in six minutes), £16.00
Contents: Produces a page numbered contents list fram spoolad text. £16.00

Mam: Write your own adventure and test it on the Beeb, Requires Acornsofi Lisp to
operate Eliza is also included on the disk, You write the rules to suit your
requirements. (Disk Only) £16.00
All sofrware £15.00 if bought with any other product.

Fuji 5% Disks 40 TK SS/DD £17.60

Packs of 10 40 TK. DS/DD £24,50
80TK DS/DD £28.60

Eproms

2764 (250 ns)  Each £4.90

THE SCYTHE TOOLKIT

through! This ROM contains 26 useful commands, and has the added bonus of

accepting HEX, DECIMAL, BINARY and residant INTEGER variable entry. The ROM commands can all be preceded with a " and there are inbuilt ROM
management routines to help avoid conflict with other ROMs. Supplied with comprehensive mianual.

MDIS: A fast Up/Down scrolling disassembler which will examine all paged ROMs.  SLOW: Will show down operation of tha BBC (over a variable range] to allow easier
Will waork in any 40 or B0 column made. playing on many games, and the analysis of the operation of graphics, #tc.
sDIS: Will spoal disassembled code in a form compatible with the BASIC2 assembler TDISK: Comprehensive file transter utility allowing you to transfer files between filing
as data is represented with EQUBs. systems (i.e. ROM, Net, Disk, Tape & Tape 3). Many features including:
locking/ unlocking programs, any length of file, plus most forms of tape
MEDIT: Memaory editor with hex/ascii display. Up/Dawn scrolling with paged ROM/ protection coped with.
RAM access, Will work in any 40 or 80 column mode.
VECTOR: Will produce a menu of the programs on & Viector 1 program disk, and run them,
KLIST: Expands soft key definitions and presents them so they can be easily edited, all this utilty will cope with some forms of protection which cannot be handled by
codes are expanded so that Wordwise type definitions can be changed. any disk based product.
BASE: Will accapt a number and display its Hex, Decimal & Binary equivalents. ROFF: gmﬁd"gﬁ particular ROM so that it cannot ba accessed. Evan Scythe can
lIl'.'lH_I.IST: Displays what ROMs are present in your machine and tha ROM size. RON: Wil it & scular FROM.

SECTLOAD: Load sectors from disk.
SECTSAVE: Save sactors to disk.

FLUSH: Clear resident integer veriables.
MSHIFT:  Move memory including paged ROMs.
MSWAP:  Swap memory including paged ROMs
NROM Select default ROM.
PRICE £24 INCLUSIVE
MNucleus Software & Concept Keyboard

The fastest way to teach reading — EFL etc. Many applications which allow teachers 1o
introduce thair own ideas. Mo programming skill required. Please send for details.

All prices shown include VAT and p&p. Please
add £3.00 per disk if you require 3"’ disks and
specify when ordering

Coming Soon

User port expansion board & tutor

Tactical game of Hex (full m/c implementation)

Orders to: Chalice Software 3 Merlin Way, Covingham, Swindon SN35AN

All Enquiries Please Ring: 0793-615026
Dealer Enquiries are Welcome
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THE “tuning meter” of the BBC
teletext adapter is a good
method of ensuring that the
adapter is correctly tuned to the
channel required, but I have Just
discovered that for BRC | only,
my tuning meter is out of
alignment somehow.

I have had problems with
“Bad Data™ messages since new
= 14 months ago — but had relied
on the tuning meter showing me
when I was at maximum signal
strength reception, and which,
for BBC2 and ITV1, is as
required. I cannot yet receive
Channel 4.

Using *HON (header only on)
and *HOFF (header off), I
found that if I retuned BBC] to
give me a flicker-free header, I
now get perfect reception of
BBC 1, but the tuning meter tells
me that I'm not even receiving
teletext!

Is there some way I can adjust
the decoder to tell the computer
that I am, indeed, at maximum
signal strength?

I have in the past taken the
decoder back to the local BBC
agents re the “Bad Data™
messages, but there are two
problems here;
® They are on a different
transmitter.
® They aren’t using my com-
puter.

Thus they could not find
anything wrong with the
decoder.

Could the fact that I broke a
leg on my original TFS eprom
and had to buy another have any
influence on the above problem?
For completeness, I have g

I HAVE in my BBC a toolkit
from Beebug and a UDM DDES
which was supplied to me by
Microware. The 80-track 200k
single-sided disc drive is made
by Shugart, model SA 410, and
sold to me by Midwich.

The same day that the
interface was installed, the
keyboard played up. The Return
key acted as the delete key and
the 8™ turned into “A”,
Microware solved the problem
for me over the telephone.

Later, my computer kept
going into Mode 3 and pressing
LBreak. So I did a hard reset.

PROBLEM
PRGE

Your technical
queries answered
by MIKE COOK J

Reflections
on teletext

BBC Model B, OS 1.2, with an
ATPL Sideways board fitted
with Basic II, 0.9 DFS, 1.0 TFS,
Wordwise-Plus, Disc Doctor,
Graphics Ext., Printmaster and
Sleuth, fitted in decending order
of priority.

The decoder has its own
dedicated high gain aerial. no
joins in the aerial lead, and the
centre pin of the aerial plug is
soldered, to ensure maximum
strength.

Many thanks for your help,

and congratulations on a fine
magazine. — W.K. Tranter,
Warwick,
@ Reception of teletext can be
difficult in a strong signal area,
due to reflected signals. On
vision you would notice this as
ghosting.

Even a picture apparently free
from ghosting can give poor
reception due to reflections.

Itis the nature of reflections to
change with frequency — that is
why it only affects one channel.

Your solution has been to
mistune the signal so that it is
severely attenuated. This
reduces the reflections to such a
point as to not cause you so
much trouble,

If you really wani a cure, then
get your aerial adjusted. High
gain types have many side lobes

Instead of 32k, it told me that
I have only 16k. To verify this, I
typed *FREE and it told me that
I had 8k of total memory.

Pressing Break and *FREE
told me that I have 72.75K.

Later, the computer wiped out
a disc when I typed *CATanda
similar thing happened about the
memory but reported with 52k.

Yesterday, when typing, the
Ccomputer did everything as
normal until it decided to retype
everything in the past five
minutes.

Another thing it does is to
wait until a line is almost

which can pick up reflections,

An aerial with a good front to
back ratio is called a Log
periodic. You could try one of
these. A TV engineer should be
able to test for these reflections
for you.

VIA not
guilty

HELP! My GS22 MOS VIA
keeps blowing up.

This manifests itself first as a
partial and then a complete
inability to control the TV
output, finally resulting in com-
plete loss of picture.

I've had to replace two VIAs
with this problem. I have an old
issue 3 board, with Viglen DFS.

A friend has suggested that
these old machines may have
faulty power supplies, and I have
noticed that after several hours'
use the chips are running quite
hot.

Do you think that one or
other or both of these might be
causing the problem? Or would I
be better off with a monitor? —
Steven J. MeClure, Oxford.

@ This is quite puzzling as the

Loose screw, or loopy micro

complete. Then it multiplies that
line by three.

Deleting this line is a problem
where deleting the first few
characters, then it deletes the
whole line.

Is it me, the computer, the disc
interface or the disc drive? —
Matthew C. Field (aged 15),
Kingston-upon-Thames.
® Simple, it’s the computer. Get
it seen to by a psychiatrist or
failing that a service centre.

It could be just about
anything, but it sounds Iike
something loose like a screw!

VIA does not control the screen
at all.

There are two VIAs. One is
used for the printer port and user
port and the other is used to look
after the keyboard, sound chip
and real time clocks,

Therefore I cannot under-
stand why replacing it has any
effect on the screen.

I suspect that there is another
faulty chip or your UHF
modulator is going off tune.

All computers run hot, As a
rule of thumb, if you can’t stand
to keep your thumb on a chip, it
is too hot, otherwise ji's OK.

If the problem persists, take it
in to a service centre and have it
looked at. But don™t g0 on
replacing the VIAs — they’re
nothing to do with i,

Flashing
monitor

I GOT my BBC with the first
issue of The Micro User and
wouldn’t be without either. I also
got an excellent Phoenix green
monitor — a combination [ have
found very good indeed.

I didn’t realise at the time how
important colour was, however,
and decided later to use a
secondary TV for games.

The colour TV periodically
“flashed and scrolled” unti] it
completely (blew up. I had it
repaired and it did the same
again two or three times,

I asked if it could be the
Computer and was always told
that a computer cannot harm the
TV.

I then bought a new TV — and
the same happened.

I then tried a new RGB TV
monitor and, using the RGB
socket, had the same “flashing
and scrolling”, so returned jt.

The suppliers, however, could
not find any fault as it worked
OK away from the computer, as
did the others.

The Phoenix uses the proper
mono monitor socket, [ use the
proper TV socket for the TV and
the RGB socket for the coloyr
TV/monitor.

The Phoenix is always in use

-
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From Page 119

with the other(s) and never
varies.

While no-one will admit that
the computer can be at fault, the
evidence must be more than
coincidental.

Can you help, please, as
colour is indeed almost a
necessity and it looks like I
might otherwise take quite a
while to find a colour unit which
will work. — Bill Towse,
Falmouth.

@® The clue to what is going on
here lies in what was repaired in
your TV seis.

Flashing could be caused by
loose wiring or a chip with a leg
bent over underneath it. This
could cause temporary loss of
sync pulses that can cause the
EHT generator in the TV set to
switch on and off.

This could oversiress and
cause damage.

The only way to test this is to
look at the video signal with an
oscilloscope.

As the Fault occurs on TV and
monitor, 1 suspect that the
computer is the culprit.

Filling
8in drive

I HAVE one of the first BBC As
which has been uprated to B
051.2. Working on a limited
budget, 1 have just been offered
very cheaply a disc drive, but |
have no real knowledge of these.
Can you help?

The drive is a dual 8" that has
been used with a Tuscan micro
supplied by Transom Com-
ponents.

I know I need to have a disc
interface installed in my com-
puter, but are there any

- problems with the compatibility
- and the fact that it is 8”7

[ appreciate that available
software on disc will not be of
any use to me, but then most of
my programs are long, my own
and written in Basic.

Am I right in assuming that if
the system can be set-up that |
would then use the set-up just as
I use my cassette system at
present?

Is it possible to let me know
what limitations there would be
on such a set-up? - David
Mather, Crawley, Sussex.
® You can fit an 8 inch drive to
the BBC, but you need a

different DFS chip and there are
also some modifications to the
tracks on the computer’s PCB.
This information can be
obtained from Vogan Products,
The White House, 21 Grove
Road, Hazlemere, Bucks HP15
70QY. :

The instructions they give are
not for the complete beginner,
but are sufficent to do the job if
you are competent.

The system would work just
like a cassette system, but file
names are restricted to seven
characters.

Light pen
resistor

I WAS persuaded recently by
my eldest son to construct the
light pen detailed in vour
excellent article in the October,
1983, magazine.

Much to my surprise, it
worked first time on Bellringer.
On the other programs it failed
to work even though the monitor
brightness was set at maximum.

I then noticed that the value of
R1 is quoted as 690 ohms on
page 67 while on page 69 it is
valued at 680k ohms in Figure V
and 680 ohms in the list of
components.

Since 1 have not seen any
corrections in subsequent edi-
tions of The Micro User, could
you please tell me which value is
correct and if changes to the
sensitivity are made by altering
this resistor (or any other
component)?

Although the light pen works,
I am a little disappointed to see
that it will not work on other
commercially available
software.

If you could advise me on this
and also let me know if it is

Advantages of the 65C02

THE two chips 6502A
CPU/65C02A CPU are being
offered for sale in various
magazines.

As the BBC Micro has the
6502A fitted but the second
processor has the enhanced
version, 65C02, is there any
advantage in replacing the
6502A in the BBC with the
enhanced version (at £9.50 it
isn’t very expensive)?

And would EVERYTHING
still work. software and hard-

IF you have a technical query for this page, send it to
Cook, The Micro User, Europa House, 68 Chester Ros
Hazel Grove, Stockport SK7 5NY. '

Letters on other subjects should be sent, as usual, |
Micromail, which this month starts on Page 153.

possible to build a microswitch
into the circuit I should be most
grateful. — David F. Graham,
Maidenhead.

@® The value for R1 should be
680R. However it is not very
critical and is included as 1
notice that it slightly increased
the rise time from the sensor.

Your problem with other
programs might be that the set is
too bright.

As you know, the light pen
uses a pulse detector circuit to
see when it is pointing at the
screemn.

You can nullify the effect of
this by removing the appropriate
lines in the software. See the
program description to identify
them.

As to fitting a microswitch, it
is perfectly possible, but first you
have to know what you want it
to do.

Different light pens do dif-
ferent things to the analogue
input channels to indicate you
are pointing to a valid spot.

Without knowing what the
software wants, it is hard to give
you a circuit.

Speech
chips

REGARDING the article on
speech chips' (Micro User,
March) Texas can also offer
71003 talking clock and 81001
Teecomm VS chips. The latter
could be used as part of an auto
telephone/modem system.

I believe Texas also plans to
make others available.

I have also seen someone
offering to create the data from
users’ own tapes (I believe they
used the Texas Speechlab). —
Michael Mallett, Reading.

@® The 71003 and 81001 cannot

ware-wise? — I.5. Crawford,
Banbury.
® The only advantage in the
65C02 is the extra instructions it
contains for machine code
programmers. There is also
some suggestion that these are
better at driving a heavily-loaded
bus.

If you put “everything” in
capitals, then the answer is no.

This is because in the old
version there are some undocu-
mented machine code instrue-

be used with the Acorn
system as they are not ser
devices but ordinary eprom
The production of a serial RO
is quite costly and I would
surprised at any one being al
to offer custom ones.

Most probably the service
for eproms like the above tw
chips. These are used by (i
Texas TMS5100A and not
TMS5220 as used in the BB
computer. :

By the way, when I enquire
about the portable speech
was told it cost £8,000.

Split
output

I HOPE I can help Paul Hollyes
(Problem Page. March) regas
ding split output. You can easily
separate the text and graphicsi
you program a different colout
out of the three TV colours red
green and blue for text and
graphics.
Then you need only adjust
individual colour sensitivities of
your two TV monitors to se
only your text on one monitof
and the graphics on the other.
Alternatively, since the syné
signal on the RGB connector
SK3 is separate, then you ca
disconnect any one of the
colours from the input of each of
your two monitors, and select
part of the picture for display
and interchange the colours to
give, for example, two red
screens even with the text and
graphics separately progra
med in say green and blue.
R.T. Poet, Wolverhampton.
® Yes a good bit of lateral
thinking, I would take my hat off
to you if 1 wore one! However
they are not independent screens
are they?

tions that do not produce the
same resulis in the new. .

However, only an idiot would
use these codes in a commerci
product, 1 wonder how many of
them have?

You can be sure that
everything that is of any use
should work, but them why
bother? If you are going to use
these extra instructions you are
only making your programs
incompatible with most other
machines. '
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“YOU MUST BE THE BEST

SOFTWARE FIRM IN THE WORLD”’

(L. Hallard, London)

FOREIGN ORDERS WELCOME, satistied customers in 63 countries over 3 years, UK prices include VAT: export prices are the same, plus p&p
because of the extra work and risk involved. Pay by sterling cheque, bank draft or postal order. All orders must be prepaid: we send your programs as
s00n as we get your money!. It's fastest to order by phone from any country with your VISA, EUROCARD, MASTERCARD or ACCESS. Call 01-789
8546, 24 hrs. (From 30/9/85, call 01 846 9353.) WE ALWAYS TRY TO SEND YOUR PROGRAMS ON THE DAY WE GET YOUR ORDER, that's why it’s called

Speedysoft! All programs normally in stock. Faulty tapes replaced immediately.

BIG FREE ILLUSTRATED CATALOGUE WITH EVERY ORDER WITH

DETAILED REVIEWS, LOAD TIMES, ETC. Send £1.00 cash (refundable) for catalogue only.

DDD PROGRAM SUITE

AT LAST, total disk-based integration and data-file compatability between vour
DATABASE, SPREADSHEET amnd GRAPHICS programs. Comprehensive, indexed
manuals with training programs and demo on disk. Works even over 2 drive
surfaces. All 3 programs fully compatible. Each can be bought separately, but
you save £19.90 if you buy all 3 together.(Gemini.) DDD-BASE. DDD-CALC.
DDD-PLOT. EACH DISK (40/80 track) £29.95 ALL 3 DISKS £69.95

The HACKER’S HANDBOOK

“The ethics aside, a very good read ... clear and uncomplicated and the author’s
enthusiasm for his subject carrfed me through the technical bits that were over
my head. Well worth buying.” (ZXComp) This book takes you from the first
steps: how a modem works, what equipment you need, through to dialling
publicly listed computers. Passwords and how to work them out. What to do
when you don't know what type of computer you're on-line to. Short-wave radio
hacking. Amazing really! (Century) BOOK £4.95

OPERATION CARETAKER :...;"

stunned by the improvement it produced ... and, as an added bonus, vour hifi
will never sound better. | regard it as an essential purchase.” (PCW) Twin-fape
program should help you avoid any more bad saves or loads. Head cleaner/
demagnetizer tape. (Use every 4 hrs.) Plus azimuth alignment check tape. Watch
the display and adjust your recorder with the tool provided for perfect
alignment. (Use every 10 hrs.) (Global.} 2 CASSETTES £10.95

R EVS “After the magnificent ELITE we now have another winner, Revs.
Graphically, it is excellent. It feels like driving a real racing car ...
oozes class, sivle and, above all, realism ... one of the best simulations ever.”
PCW) “An excellent game, which is very well put together, and documentation
to match.” (AcUsr) “This games deserves as big a following as Elite.”
{¥rComp)Sticks OK (Acornsoft) CASSETTE £14.95 DISK (40VB0 track) £17.65

B A N AX “Some of the best ModeT graphics that | have ever seen

... @ definite must that | recommend highly.” (MicUsr}
“The graphics are superh ... | strongly urge you ta buy this game.” (A&BComp)
Mo Stick. (Robico) CASSETTE £9.95 DISK (State 40 or 80 track) £11.95

COM BAT LYNX “Probably the most comprehensive
realtime battle simulation program

ever written for a home computer ... it is worth every minute.” (PCT) “If you
want a complex, challenging strategy game, then this is a must.” [HCW)
Air-to-ground battle simulation as you fly your Lynx helicopter. Realtime combat,
a game can last 5 hours! 4 skill levels. 30 re-definable command keys, SAVE
HI-SCORE TABLE. Sticks OK. (Digital) CASSETTE £8.95

VISA

ACCESS

SPEEDYSOFT

01-789 8546 (24 HRS)

TA P E/D l S K ROM “An wunusual device that promises

to be a boon for disk-using games
fans ... simple to use ... TD Rom has coped well with most games tried.”
{Beebug) The makers say this ROM ‘is gpuaranteed to be more effective than any
similar utility currently available.” This ROM will transfer most of your tapes to
disk. Can utilize all available RAM from 8400 to &7FFF. Pirates forget it, as you
need the same ROM (not the same type) present to run the saved programs.
Order by your DFS: TD ROM TYPE 8271 for Acorn DFS, Acorn DNFS, AMCOM
5D, WATFORD 5/D. TD ROM TYPE 1770 for OPUS DDOS 3.45 & SOLIDISK
DDOS. (Vine) ROM £18.00

CASTLE Q U EST “The best hardware scrolling I've seen

yet on the Beeb ... follows closely in
ELITE's footsteps.” (AcUsr) ™' One of the most enjoyable games I've played for a long
time ... the action’s good enough to salisiy the hardened arcade freak and the
problems will keep many a keen adventurer guessing for hours. IF YOU HAVE A BBC,
BUY IT TOMORROW.” (PCN) MicroPower bet you £1.00 you can't crack this
game within 3 months of buying it. Every program dated. Mo Stick. (MicroPower)
CASSETTE £12.95 DISK (40780 track) £14.95

E I. I T E “No other game comes anyvwhere near it for complexity, quality
of graphics and speed. It is also one of the first arcade games (o
make use of the disk. The graphics are out of this world and the speed is truly
stunning.” (AcUsrl “The most amazing and addictive game to appear vet for the
BBC.” (PCN} Mo Stick. {Acornsoft.) CASSETTE £14.95 DISK (single-sided 40 track
or double-sided 80 track only) £17.65 Phone to see if we've gol the 6502 2nd
processor version called ELITE 2, in living colour, disk only.
“This has to be one of the best value-for-

MI N l O F F IC maoney pa('ﬁc.lg(rﬁ | have ever seen.”(A&B

Computing) “There is so much crammed onto twio sides of the tape, it could not
be anything but good value. “{Acorn Programs) WORD PROCESSOR, DATABASE,
SPREADSHEET, GRAPHICS ... all on one tape! MO STICK. iDatabase.) CASSETTE
£5.95 DISK (State 40 or 80 track)£7.95

SAVE ON WORDWISE +

The BBC's most popular word-processing ROM. 180-page manual. 56-page
manual. Keystrip. Typing tutor (on cassette.) Example text (on cassette,) Example
programs enabling mail merging, index generation. COMPATIBLE WITH
EXISTING WORDWISE FILES. 75 commands. WORDWISE + (Computer
Concepts.) ROM RRP £56.35 OUR PRICE £50.00. OTHER ROMS AVAILABLE
INCLUDE THE NEW SPEECH/SING ROM. Gives you speech with expression and can
even sing! ROM RRPE3IZ.35 OUR PRICE £28.00 Mote: Hom needs Acorn Speech
Chip present. To order with Chip, order SPEECH/ASP for £38.00 NEW INTER
SHEET ROM is the spreadsheet part of the planned ‘Rom Link’ program suite.
Claimed to be the most powerful and flexible ROM-based spreadsheet available
for the Beeb. ROM RRPE56.35 OUR PRICE £50.00 DISK DOCTOR “If you use
disks or write assembly programs, vou must have this chip.” (HCW)) ROM
RRPE£33.35 OUR PRICE E2B.00 PRINTMASTER “This 8K chip contains a large
number of extremely useful routines.” (WhMicro) VERSION 1 for Epson and
lookalikes, VERSION 2 for Star Delta, DP, Gemini and Radix. ROM RRP£33.35
OUR PRICE £28.00 (State version Tor2)

EUROCARD
MASTERCARD

PHONENO: if any, in case of query

% POST TO: SPEEDYSOFT (mu11)

m 37 CHURCH ROAD, LONDON SW13 9HQ, ENGLAND.
B For CATALOGUE ONLY, send £1 cash. Refunded with vour first order.
: | own a BBC ‘B'/BBC ‘B’ PLUS. | enclose a cheque/PO payable to

m peedysoit OR charge my VISA/ACCESSEUROCARD/MASTERCARD

]

sho.l 1TV IR TR IL T R L ILET Y]
: Signature: Expiry Date

B Please write clearly. If we can't read it, you won't get it.

: Name:

a Address:

]

: Postcode:

|

n

Program Name Cass/Disk Price

Postage & Patﬁng UK add 75p per order
Europe ADD £1.00 per program

Outside Europe ADD £1.50 per program

Total Order
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(/” NEW!! DOUBLE HEIGHT BRIDGE
AT A SINGLE STOREY PRICE

Have you ever wished you
had more space to put your
add-on extras onto?

NOW YOU CAN!!!

The new DOUBLE HEIGHT
BRIDGE will fit any home
computer, giving you extra
space to put your cassette or
disc AND monitor on top!!

ONLY £12.95 + postage

The BRIDGE is suppliedin
easy assembly flat pack form,
in cream melamine, with full
instructions. All you need is a
screwdriver to complete the
unit, and in under 15 minutes
you will have the bridge ready
to increase your desk area.

H 220
W 490
D 300
(95 between shelves)

Maoney back guarantee.

| Please allow 28 days for delivery.

| Thompson Marketing Associates, Unit 10, Pioneer Road,
| Faringdon, Oxon.

Please supply me with Computer Bridgels) at £12.9% plus £2 postage. | encloss &
cheque/PO for £ . payable to Thompson Marketing Associates.

Mame

Address

RACING
ANALYSER

DATABASE

After three successful seasons, we know a thing or two
about successful pools prediction on home computers.
Things like 7 powerful methods of analysing form. Like a
massive database and easy data entry. Not forgetting
tuning facilities to let you improve your forecasts as the
season progresses. We've combined all of these and much
more into the 1985-86 version of our renowned Football
Pools Predictor Program. And to complete this outstanding
punter's package, there is a free Racing Analyser Program
to let you analyse any race using the racecard from your
daily paper. Now beat that for valuel

BOTH PROGRAMS

£8.99

FOR ONLY
MAYDAY 181 Portland Crescent
SOFTWARE Stanmore, Middx. HA7 1LR

[ Expandable console for the
BBC Micro

As supplied to Universities, Colleges,
Schools, Business and Home Users.

SPECIAL TORCH MODEL
AVAILABLE: £46.99
+ £4 carriage

Mot 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 texturad finish

in matching BBC colour, Available now
a bolt on extra module to the console
for further expansion options. YES this
console will grow with your needs.
Basic BBC console as shown £44.99 4+
£4 carriage.

Bolt on expansion module
£14.99 + £2 plp

Free security bracket to
educational users on
request.

ELECTRON CONSOLE

The console will house the ELECTRON
and will safely support the expansion
interfaces which will plug into the rear
of the micro and will support the VDU
at eye level. Tidies up all wiring
between the micro, cassette and VDL,
The console stores the cassette and
tapes and will allow space for drives at
a later date.

Electron console as shown

£34.99 + £3 plp

Mail order only - viewing by appointment
Please add 15% VAT
For further information or send chegque fo:

ﬁ'fent_

COMPUTERS

Matching Printer. Stand, can doubls
for VDU Stand over the micro —
only £14.99 + E£2 carriage

27 WYCOMBE ROAD, LONDON N17 9XN.

TEL: 01-BO1 3014 (24 Hr Ansaphone)

BROMLEYS FIRST

SPECIALIST COMPUTER STORE

We are official Acorn Dealers with high
standards to maintain and take pride in
friendly and efficient advice and service.

See our extensive range of printers,
monitors, disc drives, software and
books.

Data Store

6 Chatterton Road, Bromley, Kent. 460 8991

122 MICRO USER Septamber 1985




XM,
it

sensb

A handy utility by WILLIAM LEWIS
to help debug Basic programs

Keep track of your

VARIABLE Lister is an extremely
useful utility program which lists all the
variables which have been used in a
Basic program.

There are in fact seven different types
of variable used on the BBC Micro.
These are the resident integer variables
(@% to Z%), the normal integer
variables, floating point variables, and
strings. There are also arrays of each of
the last three types. Let us see how each
of these are stored in memory.

The resident integer variables occupy
the area from &400 to &46B, each of
them requiring four bytes. They are
stored least significant byte (LSB) first
and most significant byte (MSB) last —
see Figure L

All other variables are stored just
above the Basic program. They are
pointed to by a table running from &480
to &4F5 — see Figure II. This table
points to the first variable beginning
with that letter. For example, locations
&480, LSB, and &481, MSB, point to
the first variable whose first letter is @.
If there are none, then both locations

variables

four contain zero bytes.

Note that variables set up to reserve
space for machine code programs, for
example DIM mc% 100, are treated as
normal variables and are given the value
of the first location that they reserve.

My program can handle all these
variables although arrays are limited to
16 dimensions. It uses a number of the
Basic ROM routines to print out the
variables. The main one is convasc. This
converts both floating point numbers
and integers into an Ascii string in the
string working area SWA &600, the
length of which is stored at location
&36.

For integers the number must be in
the integer working area, IWA
&2A-&2D, and the Y register must
contain &40. For floating point

numbers the numbers must be stored in
floating point working area A, FWA
&2E-&35, and the Y register must
contain &FF.

But notice that the FWA is eight
bytes long whereas our variable is only
five bytes long. This is because the five
bytes are a packed format of the eight
bytes. Fortunately the Basic ROM
provides a routine to unpack a five byte
floating point number, so this is used.

Location & 15 must also be set up as
required. If it contains &FF then the
number will be converted to hexa-
decimal. If it is 0, then it will be
converted to decimal. This, as you will
see, is implemented in my program.

The program itself uses three pages of

>

contain 0. @% &400 —&403 1% &424 —-&427 R% &448 - &44B
This table points first of all to two A% &404 - &407 J% &428 - &42B 5% &44C - &44F
bytes which give the location of the next B% &408 -—&40B K% &42C - &42F T% &450 —&453
variable beginning with that same letter. g;’? i:?ﬂc 'i:’?g h‘i; gjgi‘ —§433 E{‘:' ijﬁ; —i:g;
If there are no , then again both # % —&437 - %
AR e e E E% &414 —&417 N% &438 —&43B W% &45C —&4SF
; : s F% &418 —&41B 0% &43C — &43F X% &460 —4&463
| F“““:."’fl‘g ot i the i G% &4I1C -&4IF P% &440 —&443 Y% &464 —&467
ettera ol the VRINEES SRl D 1 H% &420 —&423 Q% &444 - &447 Z% &468 - &46B

$, % or ( if there is one. Thisis
terminated by a zero byte.

For integers and floating point
numbers which are not arrays, the

Figure I: Resident integer variables

actual number follows on from here, five &480 —&481 =@ &4A8 —&4A9 =T &4D0 - &4D1 =h
bytes for floating point and four bytes &482 -&483 =A &4AA —&4AB =U &4D2 - &4D3 =i
for integers. &4A4 —&485 =B &4AC —&4AD =V &4D4 —&4D5 =]
For strings the next two bytes point to &486 —&487 =C &4AE - &4AF =W &4D6 - &4D7 =k
the address in memory of the string. The SAES ~ptsd =D &4B0 -&4Bl =X &4D8 -&4D9 =1
next byte is the maximum length of the g SABE: S8 = ¥ DA AL
, ; v &48C —-&48D =F &4B4 —&4B5 =Z &4DC — &4DD =n
string and is followed by its current &48E —&48F =G &4B6 —&4B7 = &4DE — &4DF =0
length. _ &490 —&491 =H &4B8 —&4B9 =\ &4E0 —&4E1 =p
With arrays the number directly after &492 —&493 =1 &4BA — &4BB = | &4E2 —&4E3 =gq
the zero byte is the number of &494 —&495 =) &4BC —&4BD = &4E4 -&4E5 =r
dimensions * 2 + 1. This is followed by &496 —-&497 =K &4BE - &4BF =_ &4E6 —&4ET =s
the number of elements in each &498 -&499 =L &4C0 - &4C1 = &4E8 - &4E9 =t
dimension in two bytes LSB followed by &49A - &49B =M &4C2 - &4C3 =a &4EA -&4EB =u
MSB. Following this there are the actual i:gg -?LEE =g ﬁiﬁ: 'ﬂg b ;:gg —ijg? ey
. 5 - = = = e =W
E?:::‘E‘ t;zl;inb;ﬁiniﬂidnmwbis' e &4A0 —&4A1 —P &4C8 - &4C9 =d &4F0 —&4F1 =x
; , o3 &4A2 —&4A3 =0 &4CA —&4CB =e &4F2 —&4F3 =y
String arrays are slightly different. &4A4 — &AAS =R &4CC — &4CF —f &4F4 — &4F5 —2z
Each string has a separate pointer, &4A6 —&4AT =S &4CE —&4CF =g
maximum length and current length. If
the string has not been defined then all Figure Il: Variable pointer table

I 2 September 1985 MICRO USER 123



From Page 123

memory &900-&BFD. These are the
cassette and the function key buffers.
This should be all right for most
applications, but if it is not convenient
then change start in line 270 and delete
line 4140. This must be done after the
program has been debugged because the
final checksum routine will not work
otherwise.

The utility makes use of the *CODE
x,y command. This indirects through
the user vector (&200-&201) with the
accumulator holding 0 and the X and Y
registers holding the parameters follow-
ing the *CODE.

*CODE on its own will print out all
the variables. *CODE 1 will print out all
integers, including resident ones,
*CODE 2 will print out all floating point
variables and *CODE 3 will print out all
strings. The number is automatically
reduced to between 0 and 3 so that
*CODE 5 is the same as *CODE 1. The
number following this can either be 0 or
1. 0 means that integers and floating
point numbers will be printed in decimal
and 1 means that they will be printed in
hexadecimal — see Figure III.

*CODE = *CODE0 = *CODE0.0

*CODE 1 = *CODE 1,0
*CODE 1.1
*CODE 2=CODE 2.0

*CODE 2,1

*CODE 3 = *CODE 3,0 = *CODE 3,1

Print all variables with
floating point and integers in
decimal.

Print all integers in decimal.
Print all integer in hexadecimal.
Print all floating point
numbers in decimal.

Print all floating point
numbers in hexadecimal.

Print all strings.

Figure I11: Parameters sent with *CODE x.y

The program also uses six error
checking routines. The first five check
that P% (the location counter) contains
the correct value. This helps you to
locate missing mnemonics or added
ones. The final one checks the total of all
the bytes added together. Only if all of
these are correct is the program correct.

Obviously check first of all that you
have typed in the checking routine
correctly. When you have typed it in
correctly, RUN the program and the
computer will prompt you to save the
object code. It is also advisable to save
the source code as well (SAVE
“VYARLIST™).

The checksum in line 4140 should be
changed to 79164 if you have Basic L
Other alterations for Basic I are given in
the REM statements.

Once saved it can be reloaded using
*VARS (or *RUN VARS on cassette)
and then executed using *CODE x.y.
This can be done directly or from a
Basic Program.

And that’s all there is to it. You’ll find
it's a great aid to debugging Basic

programs.
Listing starts
on Page 136

DI S|

OLYMPIC SYSTEMS LTD.

COMPUTER MEDA SPECIALISTS

S85DD DSDD §50D
15.00 19.00 22.00
18.00 2280 22.50
18.00 21.50 23.00
19.50 27.50 27.50
20.00 27.50 27.50

C.D.C.
Verbatim
Mashua
Dysan
Memorex

Frices per box of ten inclusive carriage UK and VAT

ET1ES

—— at unbeatable prices ——

Sy
LOW LOW PRICES 5%" DISKETTES

PRICES PER BOX {
-3 _w+ |

24.85
28.00
24.75

34.00
33.50

SUMMER SPECIAL- All orders received by 30th September, 1985

Supplied in Plastic Library Boxes

Official Orders from Educational and Governmaent Dapartmarnts Accepted.
Trade and Export Enquiries Welcome.

For complete list of Computer Media Products, eg Diskettes, Disc Packs,
Magnetic Tapes, Printer and Electronic Typewriter Ribbons,

Write, phone or telax

1-4 =
85 2995 2550 2910
DS 39595 39.30 3870

—

BOSTON ROWD, BEALWAONT LEYS, LEBCESTER, LE4 LAA
Telephone: (0533 J58399 - Telex: 242208 [LYMPIC G

Telephane- 01 240 8828

43 NEW OXFORD STREET, LOMDOM WA 18H, ENGLAND

REPLACEMENT
GUARANTEE

i sy disk should fail,

SEE10 LIBRARY CASES

returm it for fres
replacement. .

To:- OLYMPIC SYSTEMS 42Bosion Rd. Beaumont Leys Leicester LEA TAA Bl gt
Please Supply Bones, Type s 199 186 175
_ 3" 199 186 178 2
| enclose ChequelPO for £ inc carriage and VAT Diskes (per bax) il
Library Cases  G0p 30p 25p
Name Signature HOW TO ORDER Loweomnoss
Address w7 total order valus add Delivery, then sdd 15% VAT and send to:

PO, BOX 438, BANCROFT, MILTON KEYNES MK13 00X, Tel: (0808) 310896,
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Basic

REPLACE YOUR ROMS

WITH RAM

JUST LOOK AT THE ADVANTAGES

All your ROMs can be saved to Tape/Disc and loaded back into a RAM module when needed — (using the programs provided)

All your own ROM routines can be tried and tested without having to blow an eprom
No more *Command clashes — Load only the ROM(s) required
Eitted in minutes — inserted into any ROM socket like an ordinary eprom and a single flying lead clipped in place.
No soldering — No track cutting
More than one RAM Module can be fitted side by side — Dimensions being W-18mm, L-38mm, H-17mm (approx.)
Made of semi-rigid shiny black plastic which is extremely robust
Can also be fitted on most sideways ROM expansion boards
Details provided to fit simple write protect switch
Completely self contained — 8K RAM Module contains 8K of static RAM and 16K RAM Module contains 16K of static RAM

Compatible with: BBC Models A & B Also should be with: Programs included:
Cassette Econet RAM Module Test
Disc BBC Model B+ Load RAM Module
Most ROM Expansion Boards Save ROM

8K RAM Module—£19.95 16K RAM Module—£32.50 2764-£2.99 27128-£5.99 6264LP-£6.50 8271 — £40.00

CENTREFINE ENGINEERING LIMITED Tel: 0908 675079

P.0O.BOX 432 MILTON KEYNES MK159PB. p&p £1 VAT 15%
Punch data down the line with Qur match winner, with BT .
Miracle Technology's Modem telephone lead, mains power supply
WS2000. and comprehensive manual, costs

WS2000 links your computer £129.95 ex. (E154.73 inc. VAT & UK
into the world-wide telephone delivery). We can also supply the

network — the world of PRESTEL, necessary leads and software for
Telecom Gold. Telex. MICRONET. most computers — an unbeatable
databases and bulletin boards. service!

Flexible, versatile, high quality
WS52000 wins every point, as over
1 1.000 business and home users
know. MICRONET recommended.
PCN Best Buy. British POWER = g, ORI,
Microcomputing Awards Finalist — T S N i
WS2000 plays its rival off the court! | S OATH = 390/200

CARRIER 2
SHUNE = e OMLINE

“APPROVED
B usé welh
telscammunicatigns
systemms run by Braish
lelecommunacalions
n becerdance wah
thie candrtaans in 1he
mstruchions

MIRACLE - LOCAL TEST
TECHNOIOWY

P

AT g FRREEH
ark of Bk A T

',iii'm RACLE TECHNOLOG

rading Sl of Telemap | g Bl sk Telpiommmuncd et PLL

MIRACLE TECHNOLOCY (UK)LTD ST PETERS STREET IPSWICH IP1 1XE ENGLAND
£ (0473)216141 GLINES TELECOMGOLD79: KEY Q01 [ 946240 CWEASY G 19002985
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Technomatic hawve now been appointed an
ATPL Symphony dealer. Demonstrations
available at Technomatic, 15-17 Burnley
Road, London NW10 1ED.

oLt oad 6 5 Mo

The ‘Symphony’ Electronic Keyboard provides simulation of a wide range of
musical instruments and sound effects through your BBC micro computer

FEATURES

INCLUDE

4 Octave 49 note C-C keyboard with full
slze keys

Snftwareincluded for up to 100 different
sound effects to be created and modified

whilst you are playing.

Complete set of 100 effects can be saved
or loaded to or from disk or cassette

Effects selected by use of function keys

Each effect can be ?I‘I‘en a name for easy
reference and an index continuously
displayed

Software includes sound effects
simulating musical instruments — plano,
organ, violin, banjo, jazz bass. etc.
Octave shift, pitch bend and auto repeat
functions

'ruﬁinrnal ‘sustain’ foot switch for extra
control

EVER HIT YOUR ‘BREAK’ KEY WHEN

YOU DIDN'T MEAN TO?/

Fit ATPL ‘BREAK-LOCK’ to your

BBC Micro and avold disaster where inadvertant use of
'‘BREAK" will cause boss of data and/or programmes

"ATPL BREAK-LOCK' is a 2 position key-switch that will:

L Prevent accidental or
unauthorised use of the BREAK” key.

L Act as a security device to prevent
unauthorised use of your system
micre effectively and cheaper than
security ROMs.

L Easily and

neatly fit in the ‘Ash-tray’

L Render demonstration

machines tamper-proof,

smm ROM EXTENSION SOCKET

INSIDEOUT is designed to make a sideways ROM
socket avallable outside the BBC computer,
to allow for easy exchange of

AN BE USED reon BBC MOGEL B R EXPANLKN BOARD SOCSETE »

SLPPLIED WiTH LOW INSERTION FORCE SOCRET FOR EASE OF USE WO COSTLY CARTRIDGE PACKIMNG &

EFROM PLLC |W AND COw
MOUNTED DUTSIDE THE BBC, LASSLY REMOVED AND RETTTTED &

HOT LAWITED TO ONE DEVICE @ SOCRET RATED AT 10075 OF INSERTIONS

CAN BE MOUNTED IH USER DEFINED LOCATION — BOT FITTING IN AM ILLEGKL POSITHON

AT

P L Index Utility has been written to help utilize the
ATPL SIDEWISE board to its fullest extent. Features supportad include:

* Paged ROM/RAM control
* Memory eraser * Disk utilities
plus many more, including features to
make the use of a 6502 Second
Processor less tiresome.
Command examples are:
* Disk free space per drive
* Dump text window to printer
* Erase; in specified area,
ROM control switch and tube
5 mlpl.;y low memaory areas
* Load menu ~ Switch NFS off

. late read/write on ROM 15
* ROM display

*ROM on/off

* Search facilities i

As can be seen from just a few of the
many commands this ROM is a usaful
addition to the SIDEWISE ROM board.

DEALER
EHQLIIFIIES

ATPL SPECIAL OFFERS

External amplifier or connection to Hi-fi
system options available
The ‘Symphony’ Electronic Keyboard
pack includes: keyboard and connector
cable to BBC micro user port, software
(please state disk or cassette) and
comprehensive user guide

SYMKIT - allows sound output from
the BBC to be connected to an external

amplifier £5.89 + 50p p&p + VAT
SYMAMFP - wooden cased amplifier
‘with 6 watt ouput sultable for usa with

the Sym keyboard, via SYMKIT.
ijﬂ+£25m:h&p+ VAT

SYMSWITCH — sustain foot switch for
use with the Symphony keyboard.
£5.75 + £1 plp + VAT

ATPL offer you the full rangs of BBC computers
and peripherals. Send 8 S.AE. (Ad) for full

technical data and our lalest compalithe prices.

BK CMOS RAM for ATPL SIDEWISE
BOARD

1off "E7.50 Zoff “£14.00

DISC BASED PROGRAMMES TO WORK
WITH CMOS RAM ON SIDEWISE e

SPOOLIT — 8K or 16K printer bufiar

DFS SHIFT — pnly works with Acom -

9 DFS allows memory recovary o & OEDD
£1

SIDESWIPE - save and load Sideways

ROM's to disc “E10

ACORN MUSIC 500 SPECIAL SET

giz::*“TpLs -Hﬁfhﬁéﬁgﬂf%iﬁx
2 &

Specisl Sst Pﬂuﬂh&m 4. Saving £10.,00
(less VAT) £108.70
ﬁmmmgﬂnnﬂ E£3 .50 plp + VAT

for BBC Computers

ATPL Music 500 Disc/Cassatte “£10.00

Battery back up Sidew|ss RAM

— allows code ::pSidmwisa RAM to b
redaired during down. Sold in kit
form* £17.00 + VAT

Autoprom — a professional eprom
programmaear for the BBC with facilities to
down load and run tha contants of a ROM on
powear up. £120.00 + VAT (price includes
pacxaging).

NEW PRODUCT

DISC INDEX PROGRAMME — allows you to

E:nmla a data base of disc directories, can
used in combination with Sideways RAM

(Compatible with Acom DFS onty). * £10

* Plaase Add 50p php + VAT

Advanced
Technology
Products
Limited

AT
P
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B.U.5.
Station Road, Clowne,
Chesterfield, S43 4AB.

ip (0246) 811585 (4 lines)

CONDITIONS OF SALE & DELIVERY

Cheques made payabde 1o Advanced Technology Products Lid. please allow 28 days for
delrvery. Cost of camiage or postage refer 10 sach section. Quantity onders and cvwersea's
carriage charged @ cost, Condition of sales available on requast,

_ ACCESSMVISA accepted. Carrlage to be added
_ 1o adverlised price, then add VAT 1o the iotal.

I BCOONARNGE with Cur DObCy Of PIogressvg davalopment, wa ressrse Tha right io modity speciications without prior notion
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extra whoosh into your sound.

simple square wave.

There is a lot of software executed in
the computer to create amplitude and
pitch variations in time. These are
controlled by the envelope commands.
However, the harmonic content of
the tone is constant in time and this
produces only a limited number of
sounds.

To vary the harmonic content, most
music synthesisers utilise a lowpass
filter whose cut-off frequency can be
varied. The audio signal is passed
through the lowpass filter and the higher
harmonics are removed.

If the cut-off frequency is changed,
then the harmonic content of the tone
changes. :

You can guess from all this and the
title that this month we are going to add
a variable lowpass filter. As this is quite
a simple circuit, I have incorporated it
on to the reverberation board described
last month.

There are many ways to make a
variable filter. The method used in most
synthesisers involves a transcon-
ductance amplifier. As the gain of this
amplifier can be controlled by a voltage,
it is possible to construct a voltage
controlled filter.

This fits in nicely with music
synthesisers, as most of the other
components are also voltage controlled.
However, were we to adopt this
approach we would need a digital to
analogue converter, which would
greatly add to the cost. Fortunately
there is a better and cheaper way.

- We have used filters many times in
past projects, and a full explanation was
given of how they work. However, just
to recap, they are amplifiers with
feed-back components that are fre-
quency sensitive. That is, they feed back
more of one frequency than another.
Thus some frequencies get amplified
and some do not.

The basic elements controlling this
frequency-dependent action are a
resistor and capacitor. The exact
behaviour is dependent on the product
of the resistance and capacitance, or
R*C. This is known as the time
constant.

LAST month we looked at how to beef up the BBC Micro’s sound by adding a
reverberation unit to the sound output. As promised, here is something to add a little

The timbre or colour of a sound depends upon its harmonic content. As we saw
with the waveform generator — Body Building, October and November, 1984 — the
more harmonics are added the more complex the waveform becomes. Now most
real sounds vary their harmonic content over time, which means that to re-create
them we need to mimic this behaviour. The sound output of the BBC computer is a

BUILDI
COURSE

Part 30

Whoosh it up

with a

sweeping filter

says MIKE COOK

Just to digress, it is interesting that the
units of resistance, when multiplied by
the units of capacitance, give units of
time. Try to work it out from first
principles if you don’t believe me.

In order to construct a filter, several
R/C pairs must be combined with high
tolerance time constants. This calls for
accurate values of resistor and cap-
acitor, although what is really important
is their product.

It is not possible to make accurate
resistors in an integrated circuit for
reasons most manufacturers wish they
knew. Basically the problem is getting a
uniform oxide covering and even when
you have this the resistors vary a lot
with temperature.

An alternative approach to making a
resistor is to use a switched capacitor.
Consider Figure Ia where capacitor Cs

is switched between an input and an
output.

When over at the input it charges up
to an amount determined by the input
voltage. When it is switched to the
output it deposits that charge into the
output side of the circuit.

It is like dipping a bucket in water and
throwing it on to a fire — the more often
you dip and throw, the more water gets
transferred to the fire.

In just the same way, the more often
the capacitor is switched between input
and output, the more charge gets
transferred.

As charge flowing is current, then the
current flow is dependent upon the
switch rate.

With a resistor, the current flow is

-

T times a second

A
s g |
Input Output
=" C 5

REkS §
e Cs
>
7
Input J i Output

Figure la

Figure Ih

A—
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From Page 127

dependent upon its value, so here you
have a way of simulating a resistor with
a capacitor as shown in Figure Ib.

Well. can we make accurate
capacitors in integrated circuits? Alas,
no. So are we any nearer? Well, yes,
because the absolute value of the
capacitor is not important when we are
using a switched capacitor to simulate a
resistor.

The Time Constant is given by R*C
but, as the value of our simulated
resistor is R=T/Cs where Cs is the
switched capacitor value, we can
construct a Time Constant = TC/Cs.
You see, the value of the time constant
depends not upon the absolute values of
the capacitors but on their relative value
or ratio.

Fortunately the ratio of capacitor
value is something which can be
accurately controlled in the manufac-
ture of an integrated circuit. Hence it is
possible to construct a filter using a
switched capacitor, or rather many
switched capacitors where the cut-off
frequency is proportional to the speed of
capacitor switching.

The action of a switched capacitor is
to sample a signal at discrete time
intervals. For this to work, the sampling
has to be done many times faster than
one complete cycle of the signal, as
explained last month.

The situation differs slightly, how-
ever, in that we are transferring pulses of
the signal as shown in Figure I1. Niguis
and Shannon did a lot of work on this,
but in non-mathematical terms if you
take the pulses fast enough in relation to
the rate of change of the signal it doesn’t
matter.

There are a few switched capacitor
filter modules on the market. The one 1
have chosen for this project is the
NF6CN-50 from National Semicon-
ductors.

As well as containing a 6th order
Butterworth lowpass filter, it contains
the clock generator and two indepen-
| dent operational amplifiers — op amps —
for signal processing.

The block diagram is shown in Figure
I11. It can operate in various modes and
even has a built-in oscillator circuit for
stand alone applications, although in
this project we won’t be using that
function.

Just a word of explanation about the
type of filter.

The “order™ of a filter is how quickly
it attenuates signals which are past the
cut-off frequency.

This is expressed in deciBells (dB) per
octave. Three dBs are equivalent to
J halving the amount of sound and a

Figure If: Sampled signal

Fﬁ:E i »

Wik 3

Ady

Clip=y &
In

Figure IIl: Block and Connection Diagrams

single order filter cuts off at 3
dBs/octave.

An octave represents a doubling of
frequency. Therefore a 6th order filter
cuts off at 18 dBs/octave.

The name Butterworth refers to the
shape of the filter. This type makes a
smooth transition between the signals it
lets through and those it doesn’t. We say
it has no “ripple” or a nominally flat
transfer characteristic.

There are many other shapes of filter
such as Chebyshev, Cawer and Besel,
which have steeper cut-off rates but also
have variations in the pass and stop
bands.

So how can we control this filter? As
I said, it needs a switching frequency to
be sent to it. In the MF6CN-50 this
frequency is 50 times the cut-off
frequency. Guess what frequency ratio
the MF6CN-100 has . . .

This means if we input a frequency of
50 kHz we will get a cut-off frequency of
1kHz.

Well, the VIA has a timer in it that
can produce a fixed frequency signal
without any software intervention.
Whenever it times out bit 7 of the user
port can be made to toggle. This can be
fed into the lowpass filter to control its
cut-off frequency. To change the output
of this timer it is necessary to poke a
single value into the VIA.,

Armed with the theory, we can look

at the circuit in Figure IV. The Filtg
works off the same 12-volt supply as th
reverberation board last month amg
needs an artificial signal earth provide
by R24 and 25. As this circuit is on th
same board as last month’s thg
component numbering starts where we
left off.

The clock signal from bit 7 of the usg
port is fed into a transistor to convert
into the 12-volt swing pulses needed i
drive the filter.

C13 acts to increase the drive to the
transistor at high frequencies and maki
it operate properly. The audio is fed into
the filter via one of the internal op amps
and the output is buffered by the othe

Some of the output signal can be feg
back to the input by using VR3. This
introduces a peak in the filter respons
at the cut-off frequency and this can be
used for special effects to enhance
certain harmonics.

There are two audio inputs labelled
high (H) and low (L). The H input is for
high-level audio input such as that taken
from the speaker output, whereas the L
input is for the low-level input found at
PL16 again, described last month.

The filter’s inputs and output are
brought to separate connections so that
it can be patched in before, after or’
instead of the reverberation unit.

The unit is powered from 12 volts
which can be taken from a battery or the
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R31 8 Cil . s
3K3 ICS 4TuF ﬁ $10R
C130.1uF MF6CN-50
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Tr2 > $
— W\~ BC183 | + R25
Clock _ R30 3K3 8 10 12 3 cn S2 S10R
Port bit 7 47uF
=B
C14 a
) R26 3K3 0.lwF  R2847K
L —AAAA———AMA— ? ;
: o Audio
Audio 2
13
Input — R27 47K o Li e
H—AAA—) oo >
-
I : _ 3 <= VR4 Filter
' R29 47K 10K Feedback
Figure IV: The controllable lowpass filter
l
Aux power socket on the computer. maximum frequency and a limit.
Figure V shows the pinout of the power Line 420 calls a routine which
> Filter socket. replaces the vectors with the start of our
y as the All the components for this circuit routine. Finally, two function keys are
h and along with last month’s circuit including programmed so that the speed and
ovided a printed circuit board can be obtained depth of the tremelo can easily be
on the as Body Build Pack No. 26 — order form altered.
s the on Page 176. The pack includes The program is a background task
ere we connecting wire with ready-crimped and so now any music program may be
sockets to plug straight to the speaker run and the result heard. It sounds like
e user connectors and a similar two-pronged - the signal is rapidly being switched on
vert it plug for connection to PL 16 to get at b b FOmeY, sortun. and off, which in fact it is.
ded to the low-level audio. output at the maximum frequency. A more interesting effect can be
As the filter needs to be connected to Once it is going, a poke to address produced from Listing II. This produces
to the the user port you can use Pack 1 — &FE66 will change the frequency. This a ramp up and down of the filter cut-off
make Transistion Board — and Pack 2 — can be incorporated in your own frequency. It is basically the same as the
dinto Ribbon Cable — to make the connection. programs in Basic or machine code. first program only it increments or
amps However, a cheaper way would be to But back to Listing I. This produces a decrements the frequency each time.
ther. Just use a length of ribbon cable with one tremelo effect by switching the filter The speed is again in 10 mS
e fed socket and tease out bit 7. If you do this, between letting everything through and increments stored in memory location
This make sure you put a pull-up resistor letting nothing through. The rate of &71 and the lower limit of filter cut-off
onse between bit 7 and +5V. The value is not switching can be controlled in 10 mS is stored in location &73. Location & 72
in be critical, anything between 3k and 50k increments from the value in memory controls whether you are currently
ance will be all right. location &71. incrementing or decrementing the
Construction should present no The program intercepts the interrupt frequency. Again two function keys are
elled difficulty and there are two sheets of service routine at the first vector before set up to allow this to be easily done.
s for general constructional advice included it has done anything much. It then tests The effect this program produces is
iken with each Pack 26. to see if it is a 10 mS timer interrupt — much more pleasant than the first and
% L Now for the software to make it go. lines 90-120 — and if it is then it counts produces either a “whooshing” effect or
d at Turn your attention to Listing 1. This how many times this has happened by harmonically related sequences in any
shows a simple tremelo program and decrementing memory location &70. music.
are illustrates the basis of the operation. When this times out the value The exact effect depends upon the
hat Before we look at it in detail, note that currently controlling the output fre- speed and limit set.
or only two lines need to be entered to quency is exclusive ORed with the As with most Body Build articles, the
make the filter work. These are: line 350 contents of memory location &72. This fun starts when you start doing some of
lts to enable bit 7 on the user port to act as should contain 1, 3, 7, 15 or 31 as these -
the an output, and line 370 to start the numbers will toggle between the
September 1985 MICRO USER 129
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From Page 129

the work and incorporate it into your
own programs. For instance it might be
nice to synchronise the sweep to the
start of the note — a falling sweep
produces a muted gong-like noise.

This could be done in Basic or, for a
real challenge to all you computer
hackers, how about tapping into the
envelope software and using those
unused parameters in the envelope
command to specify the sweep
envelope? The book Guide to the BBC
ROMs tells you what is happening and
contains enough information to get you
started.

Note that this filter relies upon any
program not using Timer | in the VIA.
If a program uses this, like Islands’ The
Music System, the two units are
incompatible unless you drive the filter
from an extra VIA on the User Port
Expansion Board (Body Building,
August 1984).

The only reservation I have about the
results is that, as the filter requires 50
times the cut-off frequency, the output
of the timer is running flat out and there
is not a fine degree of control.

It would be nice if the output of the
user port could be frequency multiplied,
but that will require another piece of
hardware and another month sometime.
@ Next month, tune in for another
addition which can be made to this most
versatile of computers.

BODY BUILD Pack No. 26

contains:

® | TDAI022 bucket brigade
delay line.

® [ 4011 quad two input NAND

gate.

1 4013 dual D-Type Flipflop.

1 LM324 quad Op-amp.

1 MF6CN-50 lowpass filter.

2 BCI83 transistors.

5 IC sockets.

| Screw terminal block.

4 10k preset pots.

32 Resistors.

14 Capacitors.

I Aux power connector.

1 yard power cable.

1 vard signal cable with crimped

connector.

1 2-pin plug.

® [ Printed circuit board.

Price £32 inc VAT and p&p.
Ready-built £37. Printed circuit
board available separately £5.50
inc VAT and p&p.

Official orders from educational

establishments and Government
departments accepted.

® o000 O0OOSOOOOS

See order Form on Page 176 ¢

1@ PRINT*THE BEEB BODY BUILD COURS
El

20 PRINT"SEPTEMBER 1983"

38 PRINT"By Mike COODK"

4B PRINT"Program 1 TREMELD"

S8 FOR PASS=8 TO 2 STEP 2

&0 Pi=kAR0

78 (

88 OPT PASS

98 LDA &FE4D \ Internal VIA

108 ROL A

118 ROL A \ Get 10a8 time out bit

128 BCC CONT \ Continue if it is no
t

138 DEC &70 \ Decrement counter

{40 BNE CONT \ If not timed out

158 LDA 471

160 STA 478 \ Restore time

{70 LDA &FE&6 \ Toggle clock freque
ncy

18@ EOR 472 \ With stored bit patte
rn

190 STA &FE&6 \ Change Clock

208 .CONT \ Get back to interrupt r
outine

210 PLA \ Restore status

220 PHA \ Restore stack

238 INP KDC93

248 ,INIT \ Re-Vector ISR

250 SEI

260 LDA #kA

278 STA &205

288 LDA #@

290 STA 4204

ee CLI

318 RTS

20 1

130 NEXT

348 REM ENABLE CLOCK OUT ON USER PO
RT BIT 7

150 74FELB=ALR

348 REM SET FOR MAXINUM CLOCK FREQU
NCY

370 'KFEL4=R

J80 747e=1

198 WTi=1

480 REM SET DEPTHM

410 72=7

420 CALL INIT

430 #KEY@ P."SPEED":17%7l=

448 #KEY! P."DEPTH":7472=

458 PRINT*PATCH NOW INSTALLED"

Listing I

18 PRINT*THE BEEE BODY BUILD COURS
-EI

20 PRINT*SEPTEMBER 1783°

30 PRINT*By Mike COOK"

40 PRINT"Program 2 FILTER SWEEP"
S8 FOR PASS=@ TO 3 STEP 3

40 Pi=khDD

I N

88 OPT PASS

98 LDA LFEAD \ Internal VIA

100 ROL A

{10 ROL A \ Get 1@aS time out bit
128 BCC CONT A\ Continue if it is mot
130 DEC %78 \ Decreaent counter
148 BNE CONT \ [# not timed out
150 LD& &71

168 STA L78 \ Restore time

170 LDA &72 \ Up or Down flag

180 BEQ RUP \ To ramp up

198 LDA LFE&S \ Bet clock frequncy
288 CLC

218 SBC 40

220 STA LFE&S \ New clock freguncy
232 BNE CONT

240 LDA 0
250 STA 472 \ Change ramp flag

268 BEQ CONT

278 .RUP \ Ramp UP

280 LDA LFE&S \ Get clock frequncy
298 CLC

380 ADC #

310 STA LFEGS \ New clock frequncy
320 CHP &73 \ Top limit of rasp

330 BNE CONT

340 LDA WAFF

350 STh &72

340 LCONT \ Get back to interrupt r
outine

378 PLA \ Restore status

380 PHA \ Restore stack

390 JMP LDC93

480 .INIT \ Re-Vector ISR

418 SEl

420 LDA #LA

430 STA L205

442 LDA #0

450 STA k204

450 CLI

478 RTS

480 ]

490 NEXT

580 REM ENABLE CLOCK OUT ON USER PO
RT BIT 7

518 7LFELB=4LA

528 REM SET FOR MAXIMUN CLOCK FREQU
NCY

530 'LFEL4=R

S48 7470=1

358 NIi=|

560 74728

570 REM SET LIMIT

568 7473=7

592 CALL INIT

680 *KEYR P, "SPEED":7471=

618 ®KEY1 P,"LIMIT": 2472s4FF2 7k 3=
428 PRINT*PATCH MOW INSTALLED"

Listing 1
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A MEGABYTE
MARVEL OFFER
FROM OPUS i,

g £199.95

( )pus,

Here's a great opportunity to own Britain's number one disc
upgrade for the BBC micro, a ‘'Megabyte Marvel’ combining
double density interface and powerful 5% " disc drive for
only £199.95.

In the latest major test of five leading disc interface systems
for the BBC computer, the Opus DDOS won the honours yet
again. A & B Computing magazine placed it ahead of all the
rival interface offerings. As the reviewer explained:

“My personal choice is still the Opus DDOS, basically for its
flexible catalogue system and the additional commands
which go with it.”

Now you can share in our success with a red hot summer sale

offer featuring our DDOS and a 5% " double sided 80/40
track, hardware switchable disc drive to give you a one
megabyte system* for an amazingly low £199.95.

The Opus DDOS provides utilities on ROM including format

and verify, offers tape to disc transfer, automatic 40/80 track

selection, automatic density selection, has a unique mass
copy routine and powerful machine code operating system

giving up to 248 files, and it's 80% faster than single density.

It's compatible with Clares 'Replica Il', ‘Mini-office’, ‘Elite’,
"View', "Wordwise’' and "Wordwise + ' and with most
sideways ROM cards.

To order your Megabyte* systern — DDOS and Opus 5802
disc drive — just post the coupon or call us on
0737-65080 quoting your credit card number.

BRITAIN’S LEADERS
IN DISC DRIVE INNOVATION

OPUS SUPPLIES - o

*Unformatted capacity

' .
The Opus disc drive range has few rivals for quality, reliability
and sheer value for money. We've taken the best in Japanese
disc drive technology and backed it with Britain's longest
guarantee — an amazing two years. Now as part of our great
summer sale you can buy our highly praised DDOS for just
£49.95 when you purchase anﬂ Opus 5% " disc drive. Our
drives are all half-height and they're available from our
nationwide dealer network.

OPUS SUPPLIES THE DRIVE _|

For full details of our extensive disc drive range and your
nearest dealer call us on 0737-65080 or simply post the
coupon below.

To: Opus Supplies Ltd, I
55 Ormside Way, Holmethorpe Industrial Estate, Redhill, Surrey. I
Please rush me the following: (PRICES INCLUDE VAT AND CARRIAGE) |

Megabyte Marvel(s) — DDOS+5802 Disc Drive at £199.95 each I

____ Dual Megabyte offer — DDOS+5802DB Dual Drive at £399.95
eac

lenclose achequeforE_______ or please debit my credit card l

accountwiththeamountof £ I
My Access [_|Barclaycard [ ] no.is:[ T T [T TTTTTTTTTTT]]
iplaass tick )

i

Name____ |
Address__ il )
' |

Telephone I

O p u a |
Opus Supplies Lid.
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Basic Extensions version 1.2
MicroPower

BASIC Extensions is the first ROM
released by MicroPower — better known
for its games software. This 8k eprom is
both a utility for Basic programmers
and a language extension incorporating
four structured Pascal/Comal-like
routines and four Addcomm-like
graphics routines.

The 40 extra commands and key-
words available are listed in Tables I
and II.

Also like Addcomm, the commands
are Basic style, using two byte tokens,
and do not require ‘*' prefixes.

However, a penalty of one page of
workspace is required for Basic
Extensions to function. Unfortunately
the space is claimed by default, even
though the ROM requires booting to
operate and signal its presence.

The Basic programmer’s aids seem to
be adequate in implementation, though
lacking in number. Memory status,
program compacter, program verify
and line relocation are fairly easy to use.

The compacter strips REMs, spaces
and assembler comments from the
program, though it does not let the user
¢hoose between these options.

The routines for searching and
replacement of strings within a Basic
program are very good, having the use
of selective or global replace and
wildcard facilities.

The variable dump is capable of
displaying all or integer variables in
decimal or hexadecimal format.

Unfortunately, however, there are no
facilities for partial line renumbering,
splitting of multi-statement lines or
function key editing.

Disc and ROM managing facilities
are not included. There are, however,
utilities for merging and joining

Basic Extensions
memory but great

programs together, as well as for
shifting blocks of memory or program
lines around RAM. The ROM also has
an informative extended error-handling
facility.

A number of additional innovative
features are present. These include a
decimal to binary — and vice versa —
converter, and a security ‘“pause”
feature where the user can temporarily
lock the machine with a password while
leaving the machine unattended.

And at long last the *“continue”
feature, commonplace in Microsoft
Basic, has been reintroduced to BBC
Micro users. This allows a program to
be continued from the statement
following a previous interrupt — say an
error or Escape key press.

Another useful old favourite is the
addition of LPRINT so that specified
text may be sent to the printer only thus
getting around the *FX3.2 bug in the
BBC Micro’s operating system.

Surprisingly, for a utility which seems
to encourage structured programming,
some options to assist jumping out of
FOR-NEXT or GOSUB-RETURN
loops are also provided.

The four graphics statements simply
provide more readable alternatives to
the VDU commands for setting the
graphics origin and window, defining a
text window and for colour changes —
though the latter still require numerical
arguments.

The major feature of this utility ROM
is its enhancement of the Basic language
by introducing the following four new
structures:

WHILE ... ENDWHILE loop

This is an improvement on the
REPEAT ... UNTIL loop, as it tests
for true conditions and does this before
actually entering the loop.

CASE ... WHEN ... OTHERWISE
.+« ENDCASE structure

This can act as a multistatement ONIE M
... GOTO. It is particularly useful fof® *]
the menu or choices part of a programP E
WHEN the variable allocated to CASERF w
is equal to a particular value, that
section of the program is executed oraf n
procedure is called. b
LOOP ... EXITIF ... THEN ..: c
ENDEXIT ... ENDLOOP structure

This is a loop structure which canbe @ s
Jumped out of if a condition is true. Itis T
rather like using IF ... THEN ... B s
GOTO in the middle of a FOR ... 1
NEXT or REPEAT ... UNTIL loop k
exept that the loop is properly closed. | y
am not sure that this one actually 5
encourages “structured programming”,
FIF...THEN...ELSEIF...ENDIF 5
conditions I

This allows for a multistatement
version of IF ... THEN ... ELSE. It is
much clearer than the usual Basic
version and can be spread over separate
lines.

The manual of 44 pages is very good
throughout and particularly helpful
where the language structures are
concerned by providing worked exam-
ples. A reference card is also included
among MicroPower’s excellent packag-
ing.

An extra enhancement is also
described whereby procedures may be
called without using the PROC state-
ment — though this can lead to confusion
when debugging a program.

Furthermore, extra LISTO options
are provided to properly indent these
new structures.

Some information is also given to
assist programmers to add new
extension commands of their own —
though you would need a fair knowledge
of machine code for this.

The major fear of writing programs
with extended language statements is
portability to other machines. However,

s e o e
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MicroPower do offer a cassette with a
“RUN TIME MODULE" which allows
Extended Basic programs to be run
without the chip being present.

This is said to be available for a
nominal cost — though I haven’t yet
been able to get hold of one, so cannot
cover its effectiveness.

Last, but not least — is this utility
second (6502) processor compatible?
The answer is YES — if yvou have the
second processor version of the chip.
This doesn’t have the security option,
but does have extra facilities to read or
write to the input-output processor and
shift memory between the two.

These last comments are based on
statements in the manual, as I did not
have access to a second processor
version for test.

In conclusion, Basic Extensions is not
the best Basic programmers’ toolkit on
the market as it lacks such features as a
cross-referencer, tracer, screen editor,
listing formatter, partial renumbering
and function key editing.

However, it does have a reasonable
search and replace, variable dump and
compacter, which may be all that is
needed in many circumstances.

[ts value is in providing new Basic
language structures for loops and
conditions and to make graphics coding
more readable. In this respect it may be
especially useful in teaching structured
programming in Basic without having to
change over to Coman or even Pascal.

Though this utility does not have the
option of switching off other ROMS, it
did not crash with the more popular
ones and did have the option to KILL
itself.

It is just a pity it gobbles up a page of
memory by default — though, at a cost of
under £20 for nearly 40 extra
commands, it would still seem to be
good value for money.

BASIC UTILITIES Part il

Table I; Rasic Extensions direct commands

only. .

o printer
memo

Table I1: Basic Extensions program statements
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ANEW
16K EPROM

& Write in machine code or in program form.

® Assembles either from disc or directly from keyboard into memaory.
Only disc assembly requires two passes. Both methods can produce

maching code or program format,

@ Instructions and labels in program form may be deleted, added to.

inserted or altered. JMP tables are specially maintained.

@ Conversion from pragram to machine code takes typically 2 seconds
for 16k of code. Subsequently only limited alterations may be made.

MAXIM

The friendliest assembly system
in the business — makes assembler

almost as easy as BASIC!

Tired of the hours wasted peering cross-eyed at
endless addresses, trying to remember what they

mean?

Maxim displays the program just as you wrote it.

Makes debugging a pleasure — while it lasts!

® Optional RUN time filing system automatically saves the two most

recent copies of the program.

® Display always shows eighteen lines with the operational line just

over half way down the screen

® Display moves forwards or backwards. Maxim czlculates the correct

starting address.

® Labels may be used and saved with or without a program.

® Program and labels are displayed in ASCI| assembler form with
*SPO0Led into ASCII files

addresses. If needed, programmes may be
suitable for immediate disc assembly.

® Comprehensive set of debugging utilities. Maxim may be made fully
transparent for single stepping both ROM and RAM. There is a second
BASIC Il can be fresly used from within

screen (all graphics modes).
Maxirm.

& Maxim works at CO0D on the 6502 Second Processor, leaving the
language’ area free from 8000 BFFF. It is transparent for writing

programs intended to be eprommed.

Maxim Computer Systems Ltd.
17 Wigmore Street, London W1

Tel:01-5805816

AND you can write programs straight
into memory — complete with labels!

£65 + VAT (includes p&p)

Programming Screen

Debugging Screen

F.Z A X Y 5P WHDLIIC
CO00 00 00 00 FF  Q0CD000
ooOn 00 00 00 FF 0000000

 TOVESP
4050 BIT SPTLL-L
B0 BFL GOODMNTCH
61 P (STARTVEC)
JENMETCH
ACEA LDV THDEX
68 LI MG
 NEWETORE
EA LA
XD STA
&0 D
T DEY
472 BPL NEWSTORE
+ INLAN
MNP ACTA JSR TUBEFTHD
4CTT  BED HIRAM
T LA ROUTHER
4CTD STA RERKVEC

{ STOPFEED] , ¥
SPILL,X

*JSR TUBEFIHD

Ll

p

STAE I P
00 00 00 GO
00 00 00 00

A X ¥ 5P MBDIIC
4C74 00 EF OO FF
4500 00 FF 00 FF

STRCE
1010001 02 4% 00 00
Lolonnn 00 00 00 00
— WWESP g T
§50
4060
4061 JF
SAEMATCH
AR5 LIy INDEX
&0EH LOK a0C
- NEMETOHE
406R, LI
4060 STA
10 DEX
WTL DRY
4771 BPL HEWSTORE
. THLAR
HF 474 JER TUREFIHD
&7 BFD HIRAM
&CTe
4098

BIT SPILL-1
HPL OCEMATCH
| STARTVEC]

{STOPFEED] Y
SPILL.X

Lon #21
STH ABRKVED

S5 IHLAN

|

We are able to offer these prices due
to our policy of bulk buying from a
major manufacturer and feel that we
can offer you the customer a better
deal. Why not take advantage of
these low prices.

48 HOUR DELIVERY SERVICE
24 Hr. ANSWERING SERVICE

134

WHY PAY MORE

QUALITY SS/DD AND DS/QD DISCS
IN THEIR OWN LIBRARY BOX

PLEASE SEND PAYMENT OR PHONE TO USE CREDIT CARD
LARGE QUANTITY AND EDUCATION DISCOUNTS GIVEN

CERTIFIED 100% ERROR FREE AND FULLY GUARANTEED

Supplied by:-
Micro Resources Ltd

PRICES INCLUDE DELIVERY PER BOX OF 10

PRICES EXCL. VAT 1—4 5—9 10+
SS/DD 48 TPI 12.50 12.00 - 11.50
DS/QD 96 TPI 17.50 17.00 16.50

SPECIAL OFFER BULK PACKED IN 25's WITH
ENVELOPES — PRICES INCLUDE DELIVERY

PRICES EXCL. VAT 25 50 100
SS/DD 48 TPI 27.50 52.50 100.00
DS/QD 96 TPI 40.00 77.50 150.00

Southfield House, 11 Liverpool Gardens, Worthing, Sussex BN11 1RY
Telephone: Worthing (0903) 213174
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THE LEADERS IN
TAPE TO DISC TRANSFER
FOR THE BBC COMPUTER

AN EXCITING NEW DISC UTILITY
& B

o _#ﬂf"d}_—:—_’# A 'MUST”’
1 o o A -— :#_'::_; for all
effective f-’;__r_r"";ﬂ:__-:'g"f’:-'f— DISC USERS

LTHIS IS AUNIQUE HARDWARE/ROM-BASED SYSTEM—)
¢35-00

featuring:— RS AT

% 100% TAPE TO DISC TRANSFER and post

k MID-PLAY ‘STOP AND SAVE’ FACILITY
(no more TAPE data files)

% MOST DISC TO DISC TRANSFER

% DISPLAYS A STOPPED’ SCREEN
(ready for printing)

¥ MID-GAME PAUSE FACILITY

* % % Easy to fit with detailed installation instructions, no soldering. * * #*

M
FOR BBC 'B"1.20 0.5. — FITTED WITH THE FOLLOWING DISC FILING SYSTEMS ( state type )

Type RB271 Type R1770 Type R2791
Acorn DFS/DNFS Opus 3.45 and Solidisk Opus 3.15

Watford Single Density and
Pace Single Density

N.B. The REPLAY system solely provides a facility for an individual user. Resulting discs are not recognised by a different computer.
We are offering £8.00 trade-in value to T.D.ROM users who may wish to upgrade to REPLAY.

ADDCOMM TD ROM*®

This versatile ROM will suit all your TOOLKIT and Have you just bought a disc drive and wish that more of your
GRAPHIC requirements. Forty extra commands are software was on dise? Then sit back and let the T.D.ROM
added to BBC BASIC including LOGO GRAPHICS. _trral:rj'istteéhTast 3’: your t?pes :.D -::'rsn:: easily and efficiently. The
2 : ¢ : « LY, andles any length of program and can save to an
Highly rated in reviews an_cl real value for money at: 6. Toihslt DEE tme gggfm HEPLQAY. Soonoraiiny ¥
£28.00 including VAT and post priced at:
(Brochure available) £18.00 including VAT and post

; (Further details available)
Available by post from:

p— VINE MICROS, MARSHBOROUGH, NR. SANDWICH, KENT CT13 OPG.
VISA | Telephone: (0304) 812276 m
; (or your local Dealer)
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Variable listing

From Page 124

1D REMEREiEdRaEEERRIERIE
20 REM## Variable Lister ##
38 REM# By W.R.Lewis 1983 #
40 REMuzndinidssidiiitiid

58 REM (c} The Micro User

40 REN#lero Page Usaget

-

80 IWA=L2A

59 FuA=LAB

108 pointer=k7@
110 namesk72
128 REM

138 oswrch=4&FFEE
140 osnewl=4FFE7

158 userv=k200

168 vptable=kiee

170 SWA=ks00
188 deletes&7F

- -

-------

218 convasc=49EDF:REM LIEDR
220 fpunp=kA3BS :REM LAJAL
738 prtdec=4991F :REM L98F!

240 REN

258 MODE7

268 opt=2

270 start=k908

——————————————

-------

288 FOR PASS=8 TO opt STEP opt

298 Fl=start
180 [OPT PASS
Ji0 .code

320 LDAdvarlist MOD 256 \Initialise

80
338 5TA userv
an

\that progr

149 LDAdvarlist DIV 256 \is called

by

358 STA userv+] \#CODE

368 RTS

378 .varlist

Joe CHPeR \Check for

338 BEQ iscode \#CODE

4g@ RTS

418 .iscode

428 TIA \Store X an
d

430 AND#3 \Y register
H

448 STA x \as passed
in

438 TYA \#CODE x,y

468 ANDE1

470 STA y

480 LDA «x \lf X is

S48 STA pointartl
550 .resintlp
568 LDA pointer

498 CHP#2 \either § o
rl

580 BCE notres \then print

518 LDABLFF \resident

528 STA pointer \integer

530 LDARI \variables

\Routine to

578 CLC:ADCH \print out
5608 LSR AtLSRA \resident
598 CLC:ADCHASC"e" \integer
608 JSR oswrch \variables

610 LDABASC"X"
420 JSR oswrch
630 JSR intmain
648 JSR prt

650 LDA pointer
668 CHPHLEB

678 BNE resintlp

688 OPT FNcheck(start+kd9,580)

698 .notres
780 LDARLE2

718 STA startvar \Look at ta
ble

728 .lookup \to see if

730 LDX startvar \there is a

740 LDA vptabletl X \variable

750 BME yes \beginning

740 IMP no \with that

774 \letter

788 .yes

798 LDA vptable,l

B8R STA pointer

\Set pointe

\to locatio

818 LDA vptable+l,X \stored in
820 STA pointertl \table

B3 .soresane

848 LDI4@ \Store

858 LDA(pointer,X)
f

B&@ STA nextvar
ble

878 JSR incpoint
ith

880 STA nextvar+l

898 JSR incpoint

980 LDA#Z

918 STA vartype

928 LDA pointer
ter

938 STA nase

948 LDA pointer+l

958 STA nametl

958 LDY40

\location o
\next varia
\begining w
\the same
\letter
\Store poin

\to rest of
\nase

970 .namelp \Bo through
588 LDA(pointer),Y \rest of na
598 BEQ endofname \to see
1868 CMPHASC'Y" \what type

of

t

1818 BNE notint

1828 LDAM

1038 S§TA vartype
1048 .notint
1850 CMPHASC'$"
1060 BNE notstr
1870 LDA4D

1088 STA vartype
1898 .notstr
{188 CMP#ASC"("
1118 BNE notbrck
1120 LDA vartype
1130 ORA#4

1148 STA vartype
1158 .notbrck
1168 JER incpoint
1178 JHP namelp
1188 .endofname
1198 LDA vartype
1200 CHPR4

1218 BCS diamain
1228 LDA vartype
1238 ANDE3
1240 CHPH2

1258 BNE notfloat2

1268 JMP float
1278 .notfloat2
1280 CHPH1

1299 BME notint2
1308 JMP int
1310 .notint2
1328 JMP string

\variable i
\is

\I=integer
\2=f1loating

\point
\3=string

\Gee if its
\an array

\Call the

\appropriat’

\subroutine

{338 OPT FNcheck (start+kL7,1338)

1348 .dimmain
1350 LDA x

1360 BEQ dimover

t

1370 LDA vartype

of

1388 AND#I

1398 CHP x

1480 BEQ dimover
1410 JMP more
1420 .dimover
1430 LDX4@

1448 .dinloop

\Check to &

\if you

\that type

\variable ¢

\be printed

\Put zeros
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| through
st of na

 se@
at type

riable i

integer
floating
int
string

g if its
irray

] the
ropriat

routine

n

ck to &
you Wan
t type
lible t

printed

1eros

in

1458 LDA4D

2

1450 STA dia, !
1478 INX

1488 CPI432

1498 BNE dimloop
1382 18R incpoint
or

1518 AND#254
ons

1520 STA diano
1538 TAX

1548 .dialp

1558 ISR incpoint
1568 DEX

{578 STA dimmax,X
1588 CPYX4@

{598 BNE dialp
1608 .dialp2
1618 \

1628 JSR pnase
1638 LDY dimno
1648 .dislpl
1658 DEY

1660 LDA din,Y
ith

1678 STA 1WA
1688 DEY

1698 LDA dia,¥
1788 STA IWA+1
{718 TYA:PHA
1728 JSR prtdec
1738 PLA: TAY
1748 LDA#ASC","
1758 JBR oswrch
17608 CPYHD

1770 BNE dialp3
1780 LDAkdelete

1798 JSR oswrch
1888 LDARASC®)"
1B1® JER oswrch
1820 LDA vartype
1B30 CHP47

1842 BNE nstr

1858 JSR stringeain

1860 JMP over
1878 .nstr

1860 CMP45

1898 BNE nint
1988 JSR intmain
1918 JMP prt2
1928 .nint

\din storag

\area

\Store numb
\of disensi
V2

\Store
\eaximum
\number of

‘elenents i

\each
\diaension

\Print name
\Print out
\nuabere in

\brackets w

\commas

\Delete las
\coama and

\print a
\bracket

\Call the
\appropriat

\subroutine

1932 JSR +#loatmain
1940 LDY4R

1958 .count

1968 JSR incpoint
1978 INX

1988 CPI#4

1998 BNE count
2008 .prt2

2018 JSR prt

2820 .over

2038 LDx4e

2040 .dimak

2058 INC dimtl,X
]

2060 LDA dim+l,X
2078 BNE notzero
20888 INC dim,X
or

2899 LDA4D

2100 8TA dimtl, X
2118 .notzero
an

2120 CHP dimmax+l X
2138 BNE dimlp2
2148 LDA dim,X
2150 CMP dimaax,X
2160 BNE dialp2
2170 LDARG

2168 STA dia+l,X
2198 STA dia,X
2208 INX

2218 INX

2228 CPY dimno
2238 BNE dimak
2248 JNP more

d

2258 \

\Incresent
\the number

\in the
\brackets
\checking f

\for nuaber
\beconing
\greater th

1255
\ar end
\reached

\End reache

2268 OPT FNcheck(start+k170,2260)

2278 .int

2280 LDA x
ee

2298 CHP42

t

2388 BCC ok
2318 JMP more
2328 .ok

2338 ISR pnase
2348 JGR intmain
2358 ISR prt

2360 INP more
2370 .intmain
2380 LDA#ASC"="
2390 ISR oswrch
2400 LDx4@
2418 .intlp

\Check to s
\if you wan

\integers

VCall main
\subroutine

\Print =

2428 JSR incpoint
r
2430 STA INA,X
er
2448 INX
ea
2458 CPY44
24568 BNE intlp
2470 LDA ¥
ou
2480 BEQ nothex
2499 LDASASC"E"
2580 JSR oswrch
2510 LDASLFF
2520 .nothex
2530 STALIS
2540 LDY#k40
2558 JSR convasc
2568 RTS
2578 .float
2580 LDA x
ee
2598 BEQ floatover
t
2680 CMPH2
2618 BEQ floatover
2620 JWP more
26308 .floatover
2648 ISR pname
2658 JSR floatmain
2668 JSR prt

2678 JMP more
2480 .floatmain
2698 LDARASC"="
2788 ISR oswrch
2718 JSR incpaoint
2720 LDA pointer
ne

2738 STA FWA
2748 LDA pointer+l
2750 STA FlA+1
Br

2768 ISR fpunp
2778 \

2780 LDA y
ou

2799 BEQ nothex?2
2608 LDASASC"L®
2818 J5R oswrch
2820 LDASLFF
2838 .nothex2
2040 STALLS

2858 LDYSLFF

\Put intege
\into integ

\working ar

\Check if y
\mant HEX
\Print &

\Set up
\paraseters

\Convert it
\to asc

\Check to s
\if you wan

\floating
\point

\Call main
\subroutine

\Print =
\Call routi
‘to unpack
\floating
\point nuab
\at FWA
\Check if y
twant HEX

\Print &

\Set up
\paraseters

>
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All this can
happen when you
Plotmate your micro

Plotmate is new. Excitingly new

It's a rugged, responsive flatbed plotter with a lot of
built-in magic

You can use it to create fantastic patterns. Some small
as a postage stamp. Or big as an A2 poste!

It'll produce 3D graphs for you. And all kinds of diagrams
and charts

It'll also prepare maps. Then put the contours in.

And that's only part of it.

You should see its repertoire of characters—a whole
sci-fi population for you to manipulate

Plotmate software accepts all the colour;, vector.
character and graphics commands of your BBC micro.

You just r:hjg t in and away you go. All for less
than £300.

Phone 0702 541664
for details

Get Plotmating
500N,

PEDTTIAIE

LINEAR GRAPHICS LIMITED “exc VAT
28 Purdeys Way Purdeys Industria Estate Rochford Essex
e (702 541664 Telex: 99501 Ref 315
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'Y GRIFFEN
COMPUTERS

TEL 0279 812295
8 RAINSFORD ROAD, STANSTED, ESSEX CM24 8DU

Quantity discounts available

ACCELERATOR
INTERSHEET
INTERCHART
SPEECH ROM
WORDWISE PLUS

SPECIAL OFFERS - SPECIAL OFFERS

Phone to check these are our latest prices

HITACHI 27128 250 nS — 4.95 inc VAT (a)
HITACHI 2764 250 nS — 2.85 inc VAT (a)
HITACHI 6264LP15 RAM - 5.95 inc VAT (a)
INTEL 8271 ~41.95 inc VAT (a)
ACORN DNFS KIT - 65.00 inc VAT (a)
OWL SOFTWARE DISC AID 27.50(b)
ADVANCED TOOLKIT 33.00(b)
ACORNSOFT BASIC EDITOR 28.95 (b)
ACORNSOFT VIEWSTORE 57.50 (b)
ACORNSOFT VIEW 50.00 (b)
ACORNSOFT VIEWSHEET 50.00 (b)

The latest releases from Computer Concepts

59.95(b)
49.95(b)
40.95(b)
29.95(b)
48.00(c)

EXMONIIB/E
TOOLKIT B/E
SPELLCHECK 1140/80
SLEUTH

MUROM

HELP

WORDWISE
PRINTMASTER EPSON/STAR
GRAPHICS EXTENSION

DISC DOCTOR

ISO-PASCAL
LOGO
COMAL
VIEW PRINTER DRIVER GENERATOR
HI-VIEW

ADDCOMM B/E

ULTRACALCII
CLARES BROM

PROXIMA BEEB-TEXT 40/80
SPELLCHECK WW/VIEW 40/80
MASTERFILE 11 40/80

CLARES BETABASE 40/80
CLARES REPLICAII

UDM DDFS Ver.3.1

UDM 100% BOARD + SWITCH
UDM ROM EXPANSION BOARD
A.T.P.L. ROMEXPANSION BOARD

40TR S/S C.D.C.
40TR D/S C.D.C.
80TR S/S C.D.C.
80TR D/S C.D.C.

m Dealer enquiries welcome

All prices include V.A.T., @ 15% B/E-BBC/Electron
Postage rates — (a) 50p (b) 75p (c)£1.25 (d) £2.00

26.25 (b)
24.65 (b)
28.60 (b)
26.25 (b)
26.25 (b)
22.00 (b)

36.00(c)
27.50 (b)
27.50(b)
27.50(b)

62.00 (d)
62.00 (d)
45.00 (d)
11.00 (b)
52.00 (b)
26.75 (b)
71.50 (b)
31.50(b)

14.00 (b)
16.20 (b)
17.50(b)
23.90 (b)
11.90 (b)

89.95(b)
17.50 (b)
55.00 (b)
37.95 (b)

13.95(b)
15.45(b)
16.95(b)
18.45(b)

N

——— -
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Variable listing
From Page 137 3360 LDY4D 3810 LDA(pointer),Y \contents o
3378 LDA(pointer),Y¥ \Print out §

2868 JSR convasc \Convert it 3380 J5R oswrch \string unt 3828 RTS \pointer
2878 RTS \to asc il J63@ .pname

2008 \ 3398 JER incpoint \size reach 3848 LDA startvar \Subroutine
2898 OPT FNcheck (start+k1F7,2890) ed 3858 LSR A \to print
2980 .prt 3480 INX 38608 JSR oswrch \out variab
2918 LDX40 \Subroutine 3410 CPX strsize le

to J420 BNE strloop 3878 LDY4D \name

2520 .prtloop \print out 3430 PLA \Restore ol 3880 .naselp

2938 LDA SwA,X \string put d 3898 LDA(name),Y

2948 JSR oswrch \in SWA by 3440 STA pointer+! \pointer 3900 JSR oswrch

2950 INX \conversion 3458 PLA 3918 INY

2968 CPYL3S \routine 3460 STA pointer 3928 CHP4@

2978 BNE prtloop 3478 .nostring 3938 BNE namelp

298@ JSR osnewl \New line 3480 LDAWASC """ 3948 RTS

2998 RTS 3498 ISR oswrch \Print * 3930 .nextvar BRK:BRK  \Storage ar
Je00 .!tring J508 \ Bd

3010 LDA » \See if you 3518 ISR osnewl \New line 3958 .strloc BRK:BRK s it
J82@ BEQ stringover \want strin 3528 RTS =
98 3538 .more Vs there » 3978 .startvar BRK

J83@ CHP43 ore 3988 .vartype BRK

3048 BNE more 3540 LDA nextvar+l \begining w 3990 .strsize BRK

3058 .stringaver ith 4800 .dimno BRK

360 JSR pname \Call main 3550 BNE yes2 \sane lette 4810 .x BRK

3878 JSR stringmain \subroutine r? 4020 .y BRK
. 3568 .no 4030 .din

3JBB@ JMP more 3578 INC startvar \Point to n 4840 OPT FNresv(32)

3098 .stringaain et 4050 .dimmax

3180 LDABASC =" 1580 INC startvar \letter 4860 OPT FNresv(32)

3118 ISR oswrch \Print = 3590 LDA startvar 4870 OPT FNcheck (start+42FD, 4870)
3120 LDASASC* """ 3608 CHPELFS \End reache 4080 1

3138 JSR oswrch \Print * d? 4090 NEXT PASS

3148 JBR incpoint 3610 BEQ rts 4100 71=0

J158 8TA strloc \Stare poin 3620 IMP lookup \Juap back 4110 FOR I%=start T0 PY-1
ter 3638 .rts 4120 11=11471%

3160 JSR incpoint \to string JoA® LDA#13 4138 NEITIY

3170 8TA strloct! 3658 JSR oswrch \ew line 4140 IF 1%¢)79888 THEN PRINT*Checksu
3180 JSR incpoint J&b@ RTS n error®:END

3198 JSR incpoint 3678 .yes2 4150 CALL code

3280 STA strsize \Store stri 3588 LDA nextvar \Point to n 4168 PRINT'CHR$134; "Now Type 1-""
ng : ext 4170 PRINT" #SAVE"*VARS"™* *j*start;"
3218 \size 36908 STA pointer \variable " PY

3220\ 3700 LDA nextvar+! \begining w 4188 END

3230 BEQ nostring M zero th  jth ; 4199 DEFFNcheck(p,line)
en , 3718 STA pointer+! \saae lette 4208 IF PLCp AND PASSC) THEN PRINT
3248 \no string r "Checksus error at line *;line:END
3258 LDA pointer 3728 4219 =PASS

3260 PHA \Push old 3738 IMP moresamse \Jump back 4228 DEFFNrasy(n)

3270 LDA pointer+] \pointer to 3748 .incpoint 4230 FOR 1%=1 10 n

3280 PHA \stack 3758 INC pointer \Incresent 4242 7PY=d

3298 LDA strloc 3760 BNE ncar \pointer 4250 Pl=Py+]

3300 STA pointer \Point 3770 INC pointer+l \checking f 4250 NEXT

3310 LDA strioc+! \pointer to or 4270 =PASS

3320 STA pointer+! \string 3760 .ncar \overflow

3130 \location 3798 \ This listing is included in this
31340 LDX40 3800 LDY4D \Load A wit m:;:f&}s {'ﬂ'S.'SE’H; Iﬂpf}gg‘fr. See

1158 .strlagp h order form on Page -
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NISROWD

CONPOTER QRD

SEQIr-

The Power Behind the Printed Word

COMPUTERS
Acorn Electron ALAOI with § Pack £119.00
Acorn Electron YTV Starter Pack £139.00
BBC Model B £319.00
BBC Model B with DFS £399.00
BBC Model B with DFS and NFS £465.00
BBC B PLUS (64K RAM) £499.00

(Free Cumana CSXL100 with B Plus)
780 Second Processor with software £379.00

6502 Second Processor £190.00
32016 Second Processor (32 bit) £1,099.00
Winchester 10MB with Level 111 £1,699.00
Winchester 30MB with Level 111 £2.499.00

Econet Starter Pack (Clock + 2 terms) £99.95

DISK DRIVES
Cumana CSXL 100 40T, Single, no psu£85.95
Cumana CSX100 40T, single, no psu  £99.95
Cumana CSX200 80T, single, no psu £139.95
Cumana CSX400 80T, single, no psu £169.95
Cumana CSL100 40T, single, with psu£109.95
Cumana CS100 40T, single with psu  £129.95
Cumana CS200 80T, single, with psu £169.00
Cumana CS400 BOT, single, with psu £189.95
Cumana CD200 40T, dual, with psu £239.00
Cumana CD400 80T, dual, with psu £269.00
Cumana CD400/S 80T, dual, with psu£289.00
Cumana CD800/S 80T, dual, with psu£309.00

Disk Interface kit with DNFS Rom £79.00
Disk Interface with DNFS Rom fitted  £99.00
Torch Z80 Disk Pack £699.0

All Cumana Drives come with cables, manuals
for matter disc and are 40/80 track switchable.

ROMs & SUNDRIES

AMX Mouse superb plus software £75.95
Wordwise ROM £39.95
Wordwise plus ROM £52.00
View ROM £58.00
View Sheet ROM £52.00
Disc Doctor ROM £33.95

NEW SG-10 NLQ

Only VERY
. VERSATILE
of VAT, BBC cable replaces

and box of paper Gemini 10X

(2000 sheets)worth £26.

Features

1) 120cps — bidirectional logic seeking

2) Mear letter quality mode

3) Inexpensive ribbons

4) Epson and IBM compatible

5) Easily accessible dip-switches

6) Friction and Tractor feeds

7) Standard parallel Interface-free BBC cable

8) 12 months guarantee and our 7 day Money Back Guarantee,

_

S$G-10 NLQ

BRANCHES THROUGHOUT SCOTLAND

(h ABERDEEN—

LEDINBURGH

VERY LIMITED OFFER
DFS KIT

A complete kit of parts with
DNFS ROM — Mail Order Only

£79-00 incl. VAT

EDUCATIONAL SPECIALIST
Microworld are Scotland’s sole Scottish b
distributor with vast experience of Econet
can offer installation, service, advice and su
throughout the UK. Our London office is n
open to service the entire country. Please call fg
our latest Educational Prices or phone for
list of dealers nationwide.

* % Stop Press %
Acorn 30 MB and
10 MB Winchester’s for
Level III Econet,
ex. stock.

SPECIAL PRINTER OFFERS

JUKI 6100 — Superb 18 c.ps. Daisywh
Printer with 10, 12, 15 pitch and proporti
spacing. Complete with free BBC cable
Only £339 incl VAT
(Sheet Feeder £199)

Canon PW 1080A /NL(Y — Superb near let

quality printer with draft speed of 160 c.p.s.

NLQ speed of 27 c.p.s. Fully Epson Softw

compatible and ideal for use with m

computers: comes complete with free BBC ca
Only £289 incl. VAT

(Serial Interface extra £85)

BRANCH NETWORK THROUGHOUT THE UK

Glasgow Edinburgh Central Despatch Aberdeen London
11 Bath Street 12 Leven Street Dept. 77 Holburn Street Park House
1 Glasgow 041 332 1116 Tollcross Constable House Aberdeen 140 Battersea Park
'3 415/419 Blythswood Court Edinburgh 031228 1111 Hopetoun Street 02224 ST1735 Road

4 St. Andrew Square Edinburgh EH7 4NF London SWI1I 4N

: Anderston Cross Centre
Edinburgh 031 557 2087 031 556 0191 x240

Glasgow 041 226 3011
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Cumana

CSXL 100
Disk Drive
& DFS Kit

only

£156.00

incl. VAT & Carriage

Acorn Electron
Microcomputer

with Plus 1 adaptor

Joystick and five
software packs,
were £201.75
now only £139.95
incl. VAT

Cumana CS400
Disk Drive
& DFS kit
£219.95
incl. VAT & Carriage

THIS MONTH'S
SPECIAL
OFFERS

Sanyo 3125NB
Medium Resolution
Colour Monitor

£178.00
incl. VAT & Carriage

Cumana CD800/S
40/80 track switched
Dual Drive was £349.95

Sale price £299!
incl. VAT

or with DFS
£369.00 incl. VAT

Acorn Electron

and Plus 3 Adaptor,

Disc Drive
with box of 10 discs
and Software
was £403.95

now only £289.95
incl. VAT

HOW TO ORDER

Orders by post welcomed: please mail
coupon with payment,

Telephone orders welcome:

call 01-627 4840(London) or 031-228 1111
(Edinburgh).

We also welcome Government and
Educational orders.

All products suppled include our own
12 months guarantee backed by our own
service centre staffed by fully qualified
engineers.

Order with confidence, 7 days money
back guarantee.

All charges include VAT and carriage
charges by courier. Dealer enquiries and
personal callers welcome, All offers
stated here are available through any of
Microworld’s 50 dealers nationwide.
The right is reserved to alter prices
without prior notice.

E.&0.E.

Service

r——-------———-—-—}@—-—

MAIL ORDER

To: Microworld Distribution, Dept. MU, Park House, 140 Battersea Park Road, London SW1 1

|

Please send me

[] Ienclose a cheque for £............. payable to Microworld Computer Systems Ltd.

[:] Please debit my Access/Visa/American Express Account

------------------------------------------

..........................................................

_'—
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From Page 61

228 1FwinOR (dead=TRUEANDLVY @) THENP
RINTTAB(B,28) "Press To Start New Scre
en"15%=BET160TO140

230 END

248 DEFPROCplay

258 REPEAT

260 THA=MXX: TYR=MYY

278 C1¥%=32: [FhedTHENI9@

288 IFTIME) (4=LEVY) #28THENTIHE=R:CH
%=CHY~1tPRINTTAB(18,@) jCHE;" "

290 IFINKEY(-98) ANDNXX>2THENPROCE!
MI%=1,MY%) ¢ [FCIAC) LAGTHENMX =N~ 1160
10342

308 IFINKEY(=47) ANDMX%<3STHENPROCC]
(MXT4+1,MYE) s IFCLAC ) LAATHENMKX=MKX+116
0T0340

318 IFINKEY (=73) ANDMYY)STHENPROCC! (
MXX,MYX=1) s TFCI%C 144 THENMY X=NYX-1160
10340

320 IFINKEY (-105) ANDMY%<27THENPROCC
LAMRL MYR#1) s TFCLEC P 1A4THENNY K=NYR+1

330 IFCHL{ITHENdead=TRUE:PROCexp:G0
10520

348 IFCILC)I2ANDCIYC > 144 THENdead=TR
lE

358 IFTXROMNLORTYLOMYXTHENPRINTTA
BN, MY CHRE133: PRINTTAB(TXY, TYLICH
R$32

360 IFINKEY(=74) THENPROCC 1 (NXX+1, MY
L)t IFC1%=13QTHENPRINTTAB (MXU%+1,HYX)CH
R$131ELSETFCIA=1I1 THENPRINTTAB (NX¥+1,
MYX)CHR$130

378 IFINKEY (-9@)PROCcT (MXX+1,MYR) e ]
FCI%CYIA4THENPRINTTAB (MXX+1,MYX) CHR$3
2

380 IFINKEY(-104)PROCC] (MX%+1,MYR):
IFCIXC)IAATHENPRINTTAB (MXY+1 ,MY%) CHRS
131

398 FORGX=1T02

408 PROCadd:PROCC (X%, Y%)

419 IFC1%=32THEN4RD

428 IFC1%=142THENwi n=TRUE: B0TOS1E

438 IFC1%=133THENdead=TRUE

449 IFC1%=1290RC1%=144THENLRY=LRY 2~
{:50UNDLDR12,1,58,2

450 IFC1%=12B0RCI%=144THENUDY=UDY*-
1:S0UNDRR@12, 1,50, 2

458 IFCLA=131THENPRINTTAB(XY-LRY,YY
=UDX)CHR$32: Th=UDXs UDX=LRY*-1:LRA=T1#
~1sPRINTTAB (X%, YX) CHR$13@: SOUNDAOA12,
1,100,2

470 1FC1%=13BTHENPRINTTAB(XX-LRY, Y2
~UD%) CHR$32: TX=UDX: UDX=LRY: LRA=T X1 PRI
NTTAB(X%,Y%) CHR$131:50UNDKER12,1,150,
i

480 IFC1%=J2THENPRINTTAB (Xk-LR%,¥X-
UDY) CHR$32

490 IFC1%()I2THENPROCaddsPROCE ] (XX,
Y%) 1 IFC1X=133THENdead=TRUE

580 PRINTTAB(XX,YX)CHR$132

918 NEXT

520 UNTILdeadORwinOR (hed=TRUEANDINK
EY(-99))

538 #F¥21,0

540 VDU29,8;0

558 ENDPROC

548 DEFPROCstart

570 CLS:hsd=FALSE:LEVY=1:LV%=318CK=
B:RDY=0

588 #F19,4

590 #Fxi@,4

420 VDU23;8202:@;0;0:PRINT®"

618 VDUL9,2,0;0;0;0

620 6COLD,2

630 MOVE208@,4@0:MOVELDR, 600: PLOTBY,
550,500 NOVESEN, 4808: PLOTES, 700, 400

648 PRINTTAB(11,14) "BALL LIBHTNING"

65@ SOUNDR,2,4,23

640 VDUL9,2,15;8;0;0

470 PROCdelay(200)

80 VDULT,2,0;0;2;0

698 vDU19,1,4,0,0,8

780 COLOURI

710 SOUNDI,2,80,25

720 FORY=16TO4STEP-1

738 RESTORE

740 FORSYL=BTO16-Y:READKS:PRINTTAB(1
1,Y48%) 5 [FK$<> 8" THENPRINTKS; SPCC1Q)
ELSEPRINTSPC (20

758 NEXT

748 NEXT

772 COLOUR3

780 DATA,"BALL LIGHTNING®,&,~-KEYE-
= BytieiananilpyfoneaniDown,lo..iaile
ftyXever Right,&,"RETURN  Change dir
ection”,"COPY Erect barrier","DEL
ETE  Remove barrier"

790 PRINTTAB(9,38) "Press Space To P
lay*

8@ S%=6ET

gie vouie,1,1,0,8,0

B2@ ENDPROC

83@ DEFPROCinit

4@ VDU29,0;8;

858 CH%=10@-RD%#10

840 dead=FALSE

878 winsFALSE

88@ vDul9,2,0;0;8;@

890 UDY%=0:LR%=1:C12=32:MXX=TsNY =41
Ti%=@: %=T1YA=26

988 COLOURY

912 PRINTTAB(@,3)STRINGS (42 ,CHR$224

)

920 PRINTTAB(8,29) STRINGS (48,0
§

938 FORCY=4T028

94@ PRINTTAB(@,CX%) CHR$225; SPC(38)
HR$225

950 NEXT

968 COLOURT

978 1FLEVX=1THENPROCSC!

988 IFLEVI=2THENPROCSC2

998 IFLEVY=3THENPROCsC3

18A0 PRINTTAB(2,26) CHR$138; CHR$139

1018 PRINTTAB(Z,27)CHR$137; CHRS134
1020 PRINTTAB(2,28) CHRS 136} CHRS135

{830 PRINTTAB(39,RND(22)+5) CHR$238

{840 PRINTTAB(L,23) BTRINGS (5, CHRS (14
4

1050 PRINTTAB(L,24)STRINGS (5, CHRS (1
4)

1848 FORGY=23T028:PRINTTAB(S,8X)C
144;CHRS144: NEXT: PRINTTAB(S,26)* *

1878 PRINTTAB (NX%,MYX) CHR$133

1888 IFhedTHENPRINTTAB(E,0)"®
OTCODDAN  LABORATORY'S  ":80TO1138

1898 PRINTTAB(@,0) "LIVES="; STRINGS!
V%, CHR$(133))5*  *

1180 PRINTTAB(11,8) *CHARGE=" ; CHX

{110 PRINTTAB(23,B) *LEVEL="}STRINGS
LEVE,CHR$ (1431);*  *

{128 PRINTTAB(33,8) *Rnd="jRDY

1138 6COLA,2

1140 FORS%=QTO1@ASTEP2:SOUNDT 5,51,
11NEXT

1158 PROCLight

1168 SOUNDA,-5,4,18:VDU19,2,8;8;0;8

1170 PROCdelay(70):1VDULS,2,0;8;0

1168 BCOLG,d:PROCIight

1199 PRINTTAB(,24] STRINGS (5, CHRS (14
4)

1208 PRINTTAB(1,23) STRINGS (5, CHRS (14
W)

1218 FOR§1=23T028:PRINTTAB(S, 5%) CHRS
1443 CHRE1 441 NEXT

1220 TINE=

1230 ENDPROC

1248 DEFPROCC! (HY,KX)

1258 VDU3L MY, KX1 AX=135

1260 C1%=USR (LFFF4)

1278 C1%=C1AANDEFFFF

1280 C1%sC1%DIV4108

1298 ENDPROC

1300 DEFPROCadd

1310 X%sXLeLRY: YEVL+UDY

1320 ENDPROC

1330 DEFPROCLight

1348 MOVE128, 165t MOVE210, 358: PLOTES,
180,288: PLOTES, 199, 270: PLOTAS, 178, 248
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CHR$22

138)C

139
R$134
R$1335
R$238
LHR$ (14
CHR# (14

3k CHRS

E "

R
101138
RINGS (L

CHX
TRINGS (

y=9, 8%y
H
B0

CHR$ (14
CHR$ (14

S4ICHRS

PLOTES,
178,240

tNOVE33®,410:PLOTBS, 320, 340: HOVE3H, 3
10:PLOTES, 440,418

1358 HU?EI15.IbEIHDUEIII,IEIIFLUTB!,
198, 140: MOVE 140, 110:PLOTBS, 350, 160
1348 ENDPROC

1370 DEFPROCdead

1388 Lvi=LVi-1

1398 COLOUR2

{400 VDU19,2,8;0;0;0

L1410 PRINTTAB(MXX,MYX) CHR$2346+CHRSE+
CHR$1@+CHR$217

1428 COLOURY

1430 PRINTTAB(MXX+3,MYX) "ARGHH! '
1448 SOUND®,2,4,10:50UNDR,-10,3,20
1430 PROCdelay(10@): IFLVICITHENPRINT
TAB(15,15) "GAME OVER":ELSEPRINTTAB(17
,15) "DEAD"

1468 VDUL9,2,2; 0058

{478 ENDPROC

1488 DEFPROCwin

1498 SOUNDI,3, 100,25

158@ IFLEVY)2THENLEVX=1:RDL=RD%+1ELS
ELEVISLEVY+] |

{510 PRINTTAB(1S,15)"YOU WIN!'*

152@ PROCdelay(200)

1530 SCY=SCY+CHY

1548 COLOURZ

135@ ENDPROC

1560 DEFPROCscore

1578 CLS

1580 COLOUR1

1599 PRINTTAB(13,1@) "HI-SCORE="}1COL
OUR7:PRINTsHCK (1)

1488 COLOURL

1618 PRINTTAB(12,12) "YOUR SCORE="j:C
OLOURT: PRINT;SCY

1620 ENDPROC

1630 DEFPROCdelay (DY)

1648 TIME=B:REPEATUNTILTIME DX

1658 ENDPROC

1648 DEFPROCexp

1670 VDU29, (XX) #32¢165 (132-Y1)#32-14
H

168@ VDU19,2,8;0;0;8

1698 6COLD,2

178@ FORX=@TOZ+PISTEP.5

1718 MOVER,0

1728 MOVESIN(X+PI/4)#10,C05(X+P1/4) %
18:PLOTBS,SINCX) #15@,C0S(X) #150

1738 NEXT

1748 VDU19,2,8;8;0;0

1758 6COLA,3

1768 SOUNDE,-15,4,10

1778 SOUNDA,-15,3,5

1788 ENDPROC

{798 DEFPROChsd

|6e@ CLS

{810 hsd=TRUE

1820 LVi=B:LEVY=2:PROCinit

1838 vDu19,2,2,8,0,08:COLOUR2

1848 PRINTTAB(L®,B)STRINGS (21 ,CHRS14
4)

1838 PRINTTAB(18,2@)STRINGS (21,CHR$1
i)

1860 FORS%=9TO191PRINTTAB(10,5%) CHR$
144;SPCL9; CHRS L 44 NEXT

1870 FORE1X=1T04

1860 FORSY=1T04

1890 IFHCY(SX%+1)CHCL(SY) THENT.=HCY (S
X e TH=HCS(SL) 1 HCX (5%) =HCL(8%+1) 1 HCH(S
RI=HCE(S%+1) sHCY (BY+1) =TXIHCH (BX+1) =T
$

1988 NEXTENEXT

1918 COLOUR3

1920 FORSX=1TOS:PRINTTAB(13,17-6%);H
CLISX);TAB(18,17-8X) jLEFTH(HCSISL),T)
$ENEXT

1938 COLOURL

1940 PRINTTAB(15,18) "PRESS SPACE";TA
B(14,1@) "HI_SCORES"

1958 COLOUR3

1960 PROCplay:CLS:dead=TRUE

197@ vDu19,2,0,0,@,0:COLOURS

1988 ENDPROC

{990 DEFPROCsc!

2088 FORY=4TOZB:PRINTTAB(24,Y)CHRS24
@; CHR$24B: NEXT

2018 PRINTTAB(26,24)" “3;TAB(24,25)"

L]

2028 FORX=15T027:PRINTTAB(X,22) CHR$2
493 TAB(X,23) CHR$248@; s NEXT
2038 PRINTTAB(16,22)" ";TAB(16,23)"

204@ FORY=BTOZ23:PRINTTAB(14,Y)CHR$24
B:NEXT

2850 PRINTTAB(16,81STRINGS (4,CHR$24D
+l | .

2860 PRINTTAB(16,12)STRINGS (4,CHR$22
& i

2078 PRINTTAB(16,26)CHR$227

2088 ENDPROC

2898 DEFPROCsc?2

2108 PRINTTAB(14,26)STRINGS (5,CHR$32
+CHR$227) 5 TAB(14,22) STRINGS (5,CHR$32+
CHR$227) ; TAB(8,22) CHR$227

2118 FORX=246TD325TEPS

2122 FORY=4T028

2130 PRINTTAB(X,Y)CHR$248;CHRS 240
2148 NEXTiNEXT

2150 PRINTTAB(16,15)STRINGS (10, CHRS2
i)

2168 PRINTTAB(16,14)STRINGS (18,CHR$2
4)

2170 PRINTTAB(26,8)" *;TAB(32,15)"

2180 ENDPROC

2198 DEFPROCsc

22080 FORX=BTO248TEP2

22108 FORY=5TO148TEP2

2228 S%=RND(5)t IFSX)ITHENPRINTTAB(X,
YICHR$227

2238 NEXT:NEXT

2248 PRINTTAB(14,24)CHR$227

2250 B8¥=4

2268 FORX=25TOJRSTEP4

2270 FORY=G1TO20+5%STEPA

2260 PRINTTAB(X,Y)CHR$248;CHR$240; TA
B(X,Y+1)CHR$240; CHR$240

2298 NEXT:SY=b:NEXT

2780 ENDPROC

2318 DEFPROCdefch

2328 VDU23,224,255,255, 204,204, 51,51
255,255

2338 VDU23,225,243,243,207,207,243,2
43,207,287

2348 VDU23,226,192,224,112,56,28, 14,
1,3

2338 VDU23,227,3,7,14,28,56,112,224,
192

2360 VDU23,228,68,126,255,255,255,25
5,126,460

2379 VDU23,229,56,56,147, 126,16, 60,3
8,99

2388 vDUZ23,230,8,28,42,8,62,8,42,8
2399 vpuzs,231,8,8,28,28,28,28,254,2
54

2400 VDU23,232,48,48, 48,48, 48, 48, 255
1255

2410 VDU23,233,48,48,48,48,48,48,48,
48

2420 VDU23,234,8,63,43,48,48,48,46,4
B

2438 VDU23,235,0,254,254,28,8,0,0,0
2440 VDUZ3,235,28,42,62,20,9, 119,136
182

2430 VDU23,237,8,54,8,22,50,34,35,94
2460 VDU23,238,255,57,15,1,1,15,57,2
99,48

2470 VDU23,239,48,60,63,40,48,32,32,
112

2480 VDU23,240,255,255,195,195,195,1
§3,255,255

2499 ENDPROC

This listing is included in rthis
month's cassette tape offer. See
order form on Page 173,
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LIMITED OFFER

**FEATURES®* ‘

® Automatic Calc. of all bets shown
i p ® Win or Each Way

P.’"S 'EE' Dlﬁﬂﬂu“t vouchar call for details ® Automatic Calc. of Placed Odds ‘
BBC D.F.S. Interface Chips Disc Drive Bargains ® Automatic Tax deduction iftaxnot ||
8271 £45.00  Brand new Mitsubishi 80/T poid . |
74LS00 28p  Double Sided, Half Height ekfmisors g;ge;f”lﬂfg s?ﬂ:%.r . 3
74L510 26p  (uncased) £110 each or 2 UEU“EDlE‘tiDr‘tS-
7438 40p for £200. S
7415123 £1.00  Nightingale Modems B R

415393 £1.20  Pace Nightingale s P
1 013 60p Ml Rinctian Todani : singles, doubles, trebles, 4-folds etc. |
4020 90p £119 : \?V'?lal'?-:;?;;? horses |
£4.20
%;?38 £8.00 Chegue to: ® Non-runners
. R. McCREA : o3
D.F.5. Kit Price £55.00 MARTELEC LIMITED | 3 Well Cottages 10 Shee I e ryotino,
D.N.F.S.KitPrice £58.80  43Queens Road, Farnborough, Lee Common
Please include B0p p&p to all UK Hants GU14 6JP. Gt. Missanden, Bucks. BETCH ECK |
orders, Plus 15% VAT to total. Tel: 0252 515666 m Tel: 024020 523 PEAGCHL LY s [
— =z =
ﬁ EPROMS

QUICKSHOT 2JOYSTICK

£9.95

Plugs into BBC analogue port
fWorks with most games)

Telford Electronics
23 Dalford Court
Hollinswood
Telford, Shropshire

Access/Visa 0952 595311

> . P 7 D E B

REAL-TIME CONTROL FOR THE BBC MICRO
in ease-of-use for all Conlrol
Look out for the SPIDER A W

Here's what you get:
A Additional BASIC commands - which can be
safely mixed with existing BASIC keywords,
A Invoke BASIC PROCs from function keys or by
external events.

% Run up to 8 independent countdown timers.
3§ The SPIDER is a powerful combination of RAM
and ROM mounted on & butterfly board -
it leaves the Beeb's memory infact.
¥ it's easy to install with no soldering required -
and a comprehensive manual is supphied.

SEND NOW FOR OUR INFORMATIVE
\ LEAFLET - YOU'LL BE SURPRISED AT HOW
N POWERFUL A SPIDER CAN BE!

Paul Fray Ltd
£65.00 including VAT  Telaphone: {1223 66529

SPIDER - stamps out /O bugs

L
PEClh
SPECHR

EPROMS

¥ HITACHI
7 TR e R S e 2T84-260Ng ...t
F74L810 ......... e e AT B EBINE: .. iy dannans b
77l | - e e b G e DA orgiar |1 TR 2T P R aE R R

R R R e A RN A e o
o HE S 1 b e TBp  B2BALP-1B ..ot creniinibianasing

s el
ELECTRONICS

T 1 A ot S e g S 1
4013 ...... IR s -
14 Lever Street
Piccadilly
Manchester M1 TLN
Tel: 0671-228 3553

Prices include VAT
Free PEP on all
orders received by
30 November 1385
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Hitachi 250n8 guaranteed chips for BEC. Amazing prices:

2764 - 8k Bytes only £4.25 each inc.
27128 - 16k Bytes only £5.95 each inc.

These pricni include VAT & Postage.
No hidden extras. Quick service assured.

Quantity orders, over 20 items, (mixed or not) —deduct 5%
Other chips available in guantities for amazing discounts.

ORDERS TO:
MIDNIGHT TECHNOLOGY (dept. MU)
105 Gillbent Road, Cheadle Hulme, Stockport,
Cheshire SK8 6NH.
fMail Order only)

ﬁ GIVE YOUR BEEB SOME
MUSCLE!!

Can't find a cheap and easy way to experimeant in computer control? The
Surge Servo Interface is the answer and is probably the best type of control
interface yet available.

Once connected to a BBC it enables cantrol of up to eight serve motors which
can be used to push, pull and precisely manupulate objects under computer
control. Comes complete with software, manual and even details on how to
build a low cost robot arm, all for only £24.95.
Place an order now, or send BAE for further detalls:
Servos £14.95 sach. State disc (40 or 80 track) or cass.
Disc software £1 extra. P&P FREE

SURGE ELECTRONICS

7 Falconers Field Harpenden Herts ALS 3EU

FLOPPY-WISE rom

The most sophisticated disc utility mrefl
14 new commands for disc users. Featuring:

AUTOSAVE: For automatic program saving during development
CLONE: The most sophisticated protected disc copier ever.
CONVERT: 40-80 track conversion on single disc
MCOPY: Copy any number of selected files in one operation (menu driven).
PROTECT: Make your own discs copy proof.
RCOPY: Rename files on transfer.

ROMS: A sideways ROM management system.

£
Also includes — Asci, Compare, Derrors, Dspace, 29.95

+ £1 pé&p,
A

R Format, Prepare, Verify.
. * FULLY TUBE COMPATIBLE *

SOFTWARE SERVICES, 65 South Mossley Hill Road,
Allerton, Liverpool L19 9BG. Tel: 051-427 7894




RISKING INTERNATIONAL, FREEPOST, Liphook, Hants, GU30 7BR.  tel (0428) 722563 [24hz1s)

The LOWEST DISKETTE PRICES

FREE diskette storage LOOK:
with every ten disks the superb Flip ‘n’ File 10 i
worth £4.49 inc VAT! Or with fifty disksyoumay ~ FTiCeS are per ten-pack, exc VAT but include FREE

storage systems.
choose the superb ‘Budget 50’ storage system

; ! : Description 1-4 ten-packs 5+ ten-packs
(worth £10.24 inc VAT) with smoked perspex lid, :
dividers and non-slip rubber feet. BLID $/SD/D 48 tp1‘ 10.00 8.58
BL2D D/S D/D 48 tpi 12.00 10.58
BL1DD S/S Q/D 96 tpi 12.00 10.58
BL2DD D/S Q/D 96 tpi 14.00 12.58

Far specifications see below

In stock NOW - immediate despatch

T —
——

: FLipnFILE/ 10

Far Flappy Oisk Storegs and

- N

7o DISKING, FREEPOST, Liphook, Hants, GU30 7BR |~ e
Please rush me the following order:- T : .
Qty Description Priceexc VAT | = = « Tumy >
-
’fHow to Order - Government iy
b i) P ) We welcome orders from all Government bodies including Schaals,
I choose the FREE Flip *n’ File 10's [ ] Budget 50 | ] Colleges, Universities, County Councils, Hospitals, Research Est's
Total goods value exc VAT e e and the Armed Forces. Simply post or call with vour official order no,
Total delivery & ins. e Now-dovetnasent ordars
Sub total exc VAT AR 2 All individuals and companies both public & private cash with order
VAT —_— please. Just send in the completed coupon with vour payment, or
Value of cheque to DISKING —mH 1 telephone your credit number 24 hours a day 7 days a week.
or charge our ACCESS or VISA number- DONT WHISPER.
1 If the coupon’s been cut, just send your order on any ol piece of
paper, with what you want, your name & address and vour payment.
| Name: U.K. Post & Packing rates
1-2 packs each pack at 95p 6-9 packs each pack at 60p
Address: 3-5 packs each pack at 75p 10+ packs POST FREE
Diskette Specifications
These diskettes are made to our specification by a large reputable
manufacturer. They are factory fresh, individually certified and come
tel with envelopes, multicoloured user labels, write protect tabs, and a
el no. =) lifetime warranty. We know vou will be deligthed with our products
r@) when you buy from us, but in the unlikely event that you are not,
| == welcome you may return the goods for a full refund, no questions asked.
o ms J \.

J

BISKING renowned for the best QUALITY - NOW renowned for the BEST PRICES as well.

DISKING INTERNATIONAL, FREEPOST, Liphook, Hants, GU30 7BR. tel (0428) 722563 [24 hrs]




Quarters listing

From Page 113

880 totalscorell)s®
898 totalscore(2)=R
980 xspot=245:yspot=143
910 oldxspot=xspot:aldyspot=yspot
%28 ENDPROC
930 DATAL111,2222,3333, 4444
948 DATAI112,1113,1114
95@ DATA2221,2223,2224
960 DATA333L,3332,3334
970 DATA444L 4442, 4447
980 DATA1122,1133,1144
990 DATAZ2233,2244,3344
1008 DATA1212,1313,1414
1010 DATA2323,2424,3434
1028 DATA1123,1132,1124
1030 DATAL142,1134,1143
1040 DATA2213,2231,2214
1850 DATAZ241,2234,2243
1068 DATA3314,3341,3324
1878 DATA3342,3312,3321
1080 DATA4412,4421,4413
1898 DATA4ATL,4423,4432
1180 DATA1213,1214,1314
1118 DATA2123,2124,2324
1120 DATA3132,3134,3234
1130 DATA4142,4143,4243
1148 DATA1234,1243,1324
{158 DATA1342,1423,1432
{148 DEFPROCseparate(N%)
1178 N4=NIMOD1Q
1188 N3=(NXDIVIRINODIR
1198 N2=(NXDIVI0@)NOD1Q
1280 Ni=NXDIVide@
{218 ENDPROC
1220 DEFFNrotate(@%)
1230 =QiNODig@e+1@+QXDIViReR
1240 DEFPROCrotation(player)
1250 BY=FNrotate(Ni)
1268 NX=6%
1270 PROCseparate (NX)
12808 PROCdomino(displayX(player) dis
playY(player) ,NL,NZ,N3,N4)
1298 ENDPROC
1380 DEFPROCaction
131@ PROCmove
1320 #F)4,1
1330 U%=@:Vi=33
1348 REPEAT
1358 players!
1340 Ut=Ui+]
{370 PRINTTAB(R,2) U
1388 NYX=dominoX(U%)
1398 PROCseparate (NX)
140@ PROCsound(1@@+player#l3, 1!
1419 PROCdomino(displayX(player) dis
playY(player),Ni,N2,N3 N4)
1428 PROCkey(player)
1438 Vi=Vi+l

1442 playerschoice

1458 IFchoice=3 THEN player=2

1440 PRINTTAB(17,2)3VE-33

1478 Ni=dominaX (Vi)

1480 PROCseparate (N}

1499 PROCsound(1@@+player#ld, 1)

1588 PROCdomino(displayXiplayer),dis
playY(player) NI NZ,N3,N4)

151@ IFchoice=3 THEN PROCcomputer EL
SE PROCkey(choice)

1528 UNTILVLX-1

1538 ENDPROC

1548 DEFPROCmove

1550 colour=POINT (oldxspot+d,oldyspo
t)

1568 oldxspot=xspot

{570 oldyspot=yspot

1580 xspot=xspot+xmove

1598 yspot=yspot+yaove

1688 1F xspot<20@ OR xspot>181@ THEN

rspot=oldxspot

1618 IF yspot<18@ OR yspot)91B THEN
yspot=oldyspat

1620 PROCspot (aldxspot,oldyspot,colo
url

1630 colour=8

1648 PROCspot (xspot,yspot,colour!

15650 oldxspot=xspot

1648 oldyspot=yspot

1678 ENDPROC

1488 DEFPROCspottaa,bb,colour)

1698 GCOL®,colour

1700 PLOTEY,aa,bb

1710 PLOTA9,aa+d,bb

1720 PLOTET,aa+h,bh+d

1738 PLOTA9,aa+d bb-4

1748 ENDPROC

1758 DEFPROCcheck

1760 score=@

{778 IF POINT (xspot-a-d,yspot)=N1 TH
EN score=scoret+l

1788 IF POINT (xspot,yspot+a+d)=N2 TH
EN score=score+l

1798 IF POINT (xspot+atd,yspoti=N3 TH
EN scoresscoretl

1888 IF POINT (xspot,yspot-a-d)=N4 TH
EN scoresscore+l

{818 IF score=2THEN score=3:ENDPROC

18208 IF score=3 THEN score=3

18308 IF score=4 THEN scores7

1840 ENDPROC

{858 DEFPROCchecksunm

1860 sun=0

{1870 IF POINT (xspot-a=d,yspoti=@ ORF
OINT (xspot-a-d,yspot)=Nl THEN sum=sua
+l

{880 IF POINT(xspot,yspot+a+d)=8 OR
POINT (xspot ,yspot+a+d)sNZ THEN sus=su
o+l

1890 IF POINT(xspot+atd,yspoti=0 OR

POINT (xspot+a+d,yspot)=N3 THEN sum=su
(1

{9@@ IF PDINT (xspot,yspot-a-d)=0 OR
POINT (xspot,yspot-a-d)=N4 THEN sum=su
ntl

{918 ENDPROC

1920 DEFPROCtotal (player)

1938 PROCcheck

{940 IFplayer=2 THEN tab=13 ELSE tab
=@

1950 1Fscore=@ THEN ENDPROC

1960 §=50

1978 FOR T=1 TO score

1980 f=f+1@

1998 PROCsound(f,2)

2880 PRINTTAB(1+tab,19)jscorelplayer
14T

2010 1=INKEY (13)

2020 NEXT T

2038 scorelplayer)=score(player)+sco
re

7048 IF score=7 THEN PROCtopscore
20508 score=@

2068 ENDPROC

2070 DEFPROCdominolN(player)

2080 PROCdomino(displayXiplayer) dis
playYiplayer},7,7,7,7)
2098 PROCdomino (xspot,yspot ,N1,NZ,N3
N4

2188 ENDPROC

2110 DEFPROCdominoQUT (player]
2120 PROCdomino(displayXiplayer),dis
playY(player},7,7,7,7)

2130 ENDPROC

2140 DEFPROCsound (¢ ,envelopel
2150 1=INKEY(20)

214@ SOUND!,envelope,f,2

2178 SOUNDL,-15,¢,1

218@ ENDPROC

2198 DEFPROCshutfle

2200 A%=RND(J)

2210 FOR domino=l TO AX

2228 N%=RND(J)

2230 NEXT doaino

2248 RESTORE

2250 Ni=0@

2260 REPEAT

2270 AX=RND(J)

2280 IF domino®(AY) THEN 2270
2290 READ domino

238@ dominoX(A¥)=doming

2310 Ni=Ni+1

2320 UNTIL Nk=J

2330 ENDPROC

2340 DEFPROCeapty

2350 FOR M=i T0 J

236@ domino¥X(N)=0

2370 NEXT M
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MONKEY

ASSEENONTV
Monkey is full of fun and magic.

RAMWISE

AT AT Monkey provides the basis for whole-class project. i
Monkey encouraging class activities. @ 16K Sidewavs RAM
0 OR For children age 7+
SURZSU The package includes:
A two-part adventure program + story. ‘*é £24'95
An illustrated story book.
A comprehensive teacher manual + 1\._ + £1 post & package
a lot of suggestions for class activities.
A Monkey poster. » Introductory Offer
8E tab BBC B Version now available -7
£16 + VAT for Disc (Price includes P&P) g
£15 + VAT for Tape {Price includes P&P)
RML and Commodore 64 version in preparation.
C & C Co. No soldering required.
9 Ettrick Place, Ayr KA8 SHH
Tel: 0292 289470 or Small module plugs directly into spare ROM
Tel: 0292 74241 socket.
We also welcome official government or school orders. |
player Mail Order please fill in coupon Write Protect-switch.
with your remittance. B e i i i iy A i
To: C & C Co. Disk based software provided to save your
9 Ettrick Place, Ayr KAB 9HH ROMs to disk and load from disk to sideways
Please send me _____ copies of Monkey Disc RAM
FitsC0 J Package at £16 + VAT (£18.40) .
Please send me ______ copies of Monkey Tape
Package at £15 + VAT {17.25]
ire — ' | enclose a cheque/Postal Order for £
PO Box 27, Bordon, Hants. GU350HH
rldis
‘ Phone (04273) 89220 (04273) 5229
NI N3
) ,dis

Getting organised couldn’t be easier. Phone us on
0737 65080 or simply post the coupon below.

== OPUS WILL MAKE YOU A
> BETTER ORGANISER

ONLY £60

If your micro system is starting to get out of hand a
smart organiser could be the solution to your
problems.

At just £59.95 the Organiser desk from Opus
Supplies will help to organise your system
beautifully. It's purpose built to provide plenty of
storage space and gecause it's produced alongside
our range of executive computer desking it offers
a level of quality you'll appreciate.

Shelving accommodates your monitor, printer
computer, disc drive or cassette recorder and
software, and the teak-finished unit is fitted with
castors to make it fully mobile. The Organiser's
Essfglbled dimensions are: H. 31", W. 40% " and

And our price includes VAT and FREE DELIVERY.

The Organiser desk is suitable for use with all
leading home micros including the BBC, Amstrad,
Commodore and Sinclair computers,

1 To: Opus Supplies Ltd, My Aceess| |Barclaycard| |(please tick) no. is: I

I 55 Ormside Way, Holmethorpe Industrial Estate, Redhill, Surrey, T uS I

I Please rush me the following s B

1 (PRICES INCLUDE VAT AND CARRIAGE) Mame Uiprus Suppdves Lad l

1 Organiser Desk(s) at £59.95 each (inc. VAT) Address A 55 Crmside Way, "
_’ 1 | enclose a cheque for £ or please debit my Holmcthorpe Industrial |

1 : 3 AT s Estate, Redhill, Surrey.

' credit card account with the amount of £ Telephone CEL TELEPHONE OT3T-65080 ]
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Quarters listing

From Page 146

2388 ENDPROC

2390 DEFPROCtitles

2480 COLOURY

2410 PRINTTAB(Z,3):"B UARTERS
2428 COLOURY

2430 a=12

244@ REPERT

2450 a=2%a

2440 PROCdomino(400,508,1,2,3,4)
2470 UNTIL a 300

2480 GCOLR,7

249@ PROCspacebar

25008 ENDPROC

251@ DEFPROCchoice

2578 CL6

7538 PRINTTAB(L,4)4"Choose your game
2540 PRINTTAB(1,1213"1 one plaver"
2550 PRINTTAB(1,14)3%2 twao players"®
2560 PRINTTAB(L1,160:"3 against comp
uter"

2578 PRINTTAB(L,2081:"Enter 1,2, or I
2580 REPEAT

2590 G=BET

2600 6=6-48

2610 UNTIL G>@ AND G4

2628 choice=6

2630 CLE

2640 GCOLG,7

2658 ENDPROC

2668 DEFPROC] ayout

2678 GCOLA,7

2680 PRINTTAB(1,20) 3 "Shuftling,s.es .
2698 PROCshuttle

27008 CLS

2718 PROCorid(200,10@,2%a}

2720 PROCérame(®,730,15@,120}

273@ PROCY¥rane(S5,370,90,145)

2740 PROCrase(1@76,730,130,120)
2758 PROCFrame(1@10,37@,9@,145)

2740 FOR player=1 T0 2

2770 PROCdominoDUT (player)

278@ NEXTplayer

2790 PRINTTAB(8,2)® Ready ?(Y/N)"
2800 REPEAT:G=GETsUNTIL 6=89

2810 PRINTTABI®,2)" ‘
2620 ENDPROC

2830 DEFPROCendgame
2840 PROCtopscore
2858 PROCtopscore
2860 GCOLE,130
2870 CLEB

2880 PRINTTAB(E,2¥" Bame over
2890 1=IMKEY(150)

2988 IF choice=! THEN CLS:CLE:BOTO 3

238
291@ PRINTTAB(,2)"
L]

2920 PRINTTAB(@,2) *Final scores “jsc
ore{ll;® "jscorel2l;

2930 I=INKEY(190)

2940 IFscore(!))score(2) THEN gamesc
oreli)=ganescore(])+]

2958 1Fscore(2) )score(l) THEN gamesc
orel(2)=gamescore(2)+l

2950 totalscoreli)=stotalscore(l)+sco
rell)

2978 totalscore(2)=totalscore(2)+sco
re(2)

2980 score(i)=Biscore(2)=R

299@ CLS:CLG

3000 PRINTTAB(D,2): "gamescore(l)= *y
gamescore(l)

381@ PRINTTAB(D,5) "ganescore(2)= ")
gamescore(l)

3820 1=INKEY(123)

3030 PRINTTAB(@,12)3"total pointsil)
s "rtotalscaorell)

3048 PRINTTAB(@,15)3"total points(2)
= "stotalscore(2)

3858 IF score(l)YHIscore THEN Hlsco
resscorell}

30628 IFchoice<)1 THEN GOTO3@9@

3878 PRINTTAB(@,5)}"Highest score i
s "tHIscore

J88@ PRINTTAB(1,9)4"Your score was "
sscorell)

3099 scorelli=@

3100 1=INKEY(123)

J11@ PROCspacebar

3120 GCoLe,128

3130 ENDPROC

3148 DEFPROCkey(player)

1150 REPEAT '

3160 G=BET

3170 UNTIL 6=127 OR B=134 OR 6=137 0
R B=138 OR 6=139 OR G=82 OR 680

3180 IF G=127THEN PROCsound(5,2)1PRO
CdaminoQUT (player): [=INKEY (8) :60T0 32
1)

3190 IFG=136 THEN xsoves-2#a:60T0 32
5@

3200 IFB=137 THEN xmove=+2#a:G0T0 32
58

3210 IFB=138 THEN yeove=-2#a:60T0 32
bl

3228 1FB=139 THEN ymoves+2#a:60T0 32
5@

32308 1FG=82 THEN PROCrotationiplayer
):160T0 3158

3240 IF B=80 THEN PROCchecksus: [Fsum
=4 THEN PROCdominoINiplayer):PROCtota
| (player):PROCmove:B0T0 3268:ELSE PRO
CdominoOUT (player)+60TO J26@

3258 PROCmove:xmove=0:yaove=0:160T0 I

150

3260 xmove=0:yaoves@

327@ ENDPROC

3280 DEFPROCcomputer

329@ pp=xspotigq=yspot

3300 player=2

3310 coapX=135:compY=143

3320 REPEAT

3338 print=@

3340 REPEAT

3358 compX=compl+2¥a

33608 PROCLimits

3370 P=POINT (compX+12,comp¥)

3180 IF compY»945 THEN P=B:count=4ip
rint=1 !
3390 UNTIL P=0

3488 count=8

3410 xspot=coapi:yspot=compy

J420 REPEAT

3438 PROCchecksua :
3442 IF sua=d THEN PROCdominalNiplay
er)1PROCtotal (player):count=4:print=l
160703448

3450 PROCrotation(2)

3458 count=count+!

J470 UNTIL count?4

3480 UNTILprint=l

3498 xspot=ppiyspot=qq

358@ ENDPROC

3518 DEFPROClimits

3520 [FcoepX)975 THEN compX=243:comp
Y=compY+2¢a

3530 ENDPROC

3548 DEFPROCtopscore

3550 SOUND1,2,40,12

3560 ENDPROC

3570 DEFPROCspacebar

3580 PRINTTAB(2,29)"Press SPACE bar

3598 REPEAT

3500 G#=6ETS

3610 UNTIL G$=" "

3420 ENDPROC

J630 DEFPROCinstructions

3640 PRINTTAB(3,3);"The flashing spo
t is moved by the''"  cursor arroms
3450 PRINTTAB(3,7)1"'R' will rotate
the doaino "'* currently on display
3648 PRINTTAB(3,11)¢"°P" plays the d
oming at the*'" position of the fla
shing spot”

3678 PROCspacebar

3680 ENDPROC

This listing is included in this
monih's cassette tape offer. See
order form on Page 173.
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The Microtest BCASE

Are you fed up with your computer looking
more like a junior construction set than a
piece of High Tech equipment? Is your
computer case made of flimsy plastic?
Does it sag when you put a book on it?

Mow is the time to do something about
ittt

The new compact MICROTEST BCASE
has taken over 18 months to develop by

our R & D section. We feel (probably with
some bias) that there is nothing currently
on the market to compare to it!

The CPU housing is made from plated
steel with an external acrylic bonded vinyl
coating. So its light, tough but good
looking and just as important easily
cleaned. It houses your BBC computer
board {all issues of B and B+] and power
supply, as well as single or twin disc drives
if required. It maintains the use of standard
BBC Computer connectors, and can if
required be fitted with a 3" fan for
additional cooling.

The BCK detached Low Profile Key-
board case is also made of steel and
houses the existing BBC Computer
Keyboard. Inc. B00mm cable and Break
Key Lock.

The BCMNK detached Low Profile
Keyboard has a separate numeric pad for
those of you that need fast and efficient

numeric input. Inc. B00mm cable, Break
Key Lock and numeric pad.

CPU Main board housing £53.00
BCK Keyboard case £32.00
BCNK Keyboard case £44.00

Carriage £4.00 for keyboards, £4.00 for
CPU case or £6.00 for keyboard and CPU
case. Units are priced individually so that
users could run a detached keyboard from
an existing BBC computer, please state

when ordering.

DisCat

DisCat creates disc labels and catalogues
the files on all your discs, creating a wealth
of information which can be accessed by
DisCat’'s own built in database whenever
you need to find a file or reference.

DisCat is easy to use and makes printing
labels for your discs the simplest of tasks.
Create labels for your whole collection of
discs or just for one.

Additional information shows you the
size of the disc (40 or 80 track, single or
double density) and the amount of space
used. Each disc is tagged with a volume
number for easy identification. There is
room for a comment on the label plus the
date catalogued and the number of files
present on the disc.

As each disc is catalogued you are given
the opportunity not only to add comments
to the disc label but to also make
comments beside each file held on the
disc. DisCat’s built in database provides full
database facilities allowing the resulting
information to be searched for any
filename or reference.

DisCat uses standard sized labels and
comes with 50 labels to get you going. Plus
a comprehensive manual.

DisCat—£14.95
Please add £1.00 P&P

Microtest List Manager

A Data Filing System for the
BEBC Microcomputer

A disc-based database for the BBC model B on
disc that is both sophisticated yet easy to use.
LIST MAMAGER has been spacifically designed
to introduce the newcomer to the concept of
databases with friendly menus, command
prompts, data entry and editing routines. With
the aid of comprehensive and comprehansible
documentation, tha usaer is encouraged to make
the most of the BBC's disc storage system and
LIST MANAGER's data handling powers.
Software features include the following:

(a) Records automatically sorted
alphabetically as they are entered, and may
subsequently be retrieved in their file sequence
or alphabetically without need for slow sorting
routines;

ib) Records may be up to 255 characters
long, contain up to 255 fields, and need not be
restricted to the size of the screen;

fc) Existing files may be restructured to
increase or decrease particular field lengths,
delete unwanted fields or even introduce
entirely new ones, allowing you to completely
reformat your file at any time:;

[d} File size is limited only by disc capacity
relative to chosen record length, permitting a
typical file to contain between 1000 and 2500
records, or twice as many with the BO track disc
drive;

le} Powerful search facility is provided and
also a very friendly file editor;

{f)} Address labels may be printed out from
files, using your selection of fields.

{g) ‘User option” allows you to write your
own Basic routines to perform any desired
calculations or manipulations on stored data.

LIST MANAGER is available from
MICROTEST on disc with full manual at £14.95
inc postage and packing. Please state 40 or 80
track when ordering.

Disc Menu ROM

The MICROTEST DISC MENU ROM has
been designed to alleviate problems
caused by multiple disc files and has been
created especially for those with little time
and a lot of trouble on their hands (e.g.
teachers).

THE OLD METHOD - When you have a
disc of say 31 programs isn't it time
consuming and frustrating to catalogue
and select the file you reguire from disc?
Even after all of that, you then have to load
it.

All that's now been superseded thank
goodness.

THE NEW METHOD — Take your disc
and place it in the drive of your choice lit
does not have to be drive 0). Now instead
of SHIFT-BREAK you boot the disc with
0-BREAK for drive 0, 1-BREAK fordrive 1,
3-BREAK for drive 3 etc. The disc then
provides you with a Menu from which you
choose the corresponding letter/program.
Press that letter and you're off.

Something that could have taken you a
couple of minutes now can be done in as
little as five seconds.

Also included in the Menu ROM is a
Formatting utility and an intelligent verify
utility. So even if your disc does crash on
you the Menu ROM can now try to
automatically repair it after verifying.

The Disc Menu ROM
£12.95
P&P £1.00

TUBE is a registered trade mark of ACORN
COMPUTERS LTD. Screen shot is ‘ELITE’ by kind
permission of ACORNSOFT LTD.

MICROTEST LIMITED

18 Normandy Way, Bodmin,
Cornwall PL31 1EX

Tel: 0208 3812. Bulletin board
{Prestel compatible) 0208 77677.
Dealer and Export Enguiries Welcome

ALoe

It’s here, the New Issue 2+
Starstick ROM
& Quickshot Joystick
Picture shows Starstick ROM, Patchiead and

Quickshot Joystick [afong with Acornsoft's Elite
Package — by kind permission of Acornsolt)

This new release of the very popular Starstick &
Quickshot programmable joystick offers new
possibilities. QOver 30 extra commands which
include: *Elite, "Replica, *Sneaky. "Plonk,
*Adval, *Prop, *Kill, *Revive, *Reset, *Repaat,
*Map, "Ksave, *Kload, *Cursor and *Stick.

Fully help driven format with 20 page manual
including full fitting instructions.

Mot only is the package fully programmable,
but it's responsa time is also user variable. Thus
giving YOU the ability to tailor the joystick to
YOUR requirements, as only YOU can.

The new issue software is fully compatible
with Disc versions of Acornsoft’'s 'Elite’,
Acornsoft’s “Aviator’ and Clares ‘Raplica’. It
features relocatable workspace to enable it to
work with many of the few games it would not
work with before. As in the previous issug, the
Starstick ROM is fully TUBE compatible.

Specifically designed with the Disc user in
mind, the software is not affected by any

combination of the BREAK, SHIFT, or
CONTROL keys.

The self centring, rapid action Joystick plugs
into the user port and is managed by the
Starstick ROM. The ROM monitors 0.5. calls
and patches the joystick into games programs.
The Starstick functions with most games and
even those that are not designed to function
with joysticks. IT IS VERY IMPORTANT
HOWEVER THAT THE GAMES USE LEGAL
OPERATING SYSTEM CALLS AS MOST DO.
The New prices are:

Starstick ROM (version 2+) and

Quickshot 11 £29.50
Starstick ROM (version 2+) and

Patch lead £25.30
Starstick ROM (version 2+) £19.55
Starstick ROM

Reprogramming Charge £5.50

The Patch lead option allows you to plug any
ATARI/SPECTRUM Style joystick into the BBC
computer with the STARSTICK ROM.

PLEASE INCLUDE £7.00 for CARRIAGE and packing.

Also included in the package is a
powerful ROM Manager to enable you to
KILL' (temporarily) any ROMs that might
cause you problems.

All commands in MICROTEST ROMs
can be prefixed by ‘M° should any other
ROM try to intercept the same command
name.
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BHL SOFTWARE PRESENTS /-—

GEOGRAPHYU.K. |

This educational and utility package, as used in schools and colleges. will produce a high
resolution map of Great Britain and features:

* “Z00M-IN on any area ® 3 Magnifications * Screen Save & Load ® Index of over 170
Towns & Cities, for fast, accurate plotting ™ Will draw all the Counties of England and :
Wales quickly and accurately ® Full on screen editing. Including BOX, TEXT, LINE, F”i.l‘
Screen Dump * Enables you to add your own individual features ™ Single Key Entry
Comprehensive Manual * Function Key Overlay * For BBCIB) only.

EUROPE 85

This has all of the above features. excepi Counties, but uiilises a high resolution map of

Eurape, East & West, for its operation. Each package is £8.95 Tape or £11.95 Disc, incl.
VAT & P&P. Please state 40/B0 track.

SPECIAL OFFER: When ordering 2 or mare items DEDUCT £1.00 per item.

Send Cheques/PO to:

/F A A

dectronics Education
Development Unit
Vv | 4 Vv

Would you like to use your skills and knowledge of the BBC
computer to develop useful materials for schools?

The Elecirosscs Edwcation Development Unit at Sattord University is fusdad by the Microslectromics Educetion
Frugrim to devalop matarials tor work on electronics in schools. We do mat ﬂE‘-Hﬂp "mmpu:er-amed-learning"
material but do heve occesional need for sofiware development for ey scentific data collecten,
ceemputer-asded-design and other specialised nesds
If tor a hobby you enjoy tackling chatlenging wark e your BAC, have 3 sound knowledge of BASIC, assembles md
the BBC operatimg system, heve & clear, gtructered approach fo program design, wiite rebiable and user-Srendly
softwiare, are @ creative peOgrAMMET. o3 work 1o @ clearly delined breed aned wield like to brl:rhuﬂ!ﬂl'f:l ewsanied
for doing all this please wiile 10:

k.lurm Martin, MEP Electranics Education Devebapment Unit. Salford University, Salford, Lancs. M5 SWT.

BHL SOFTWARE
21 Elmsmere Road, Didsbury, Manchester M20 0AB
{Send SAE for further information]

giving details of your self. yeur pxpevience and & samphe of recan BEC software you heve developed lincluding &
clear statement of 115 pusposel

Hitachi 250nS. The rellable ones! Price includes VAT, p&p
1-2pcs£5.95  3-9pce£5.45  10:pcs£4.95
BBC/Centronics Printer Cable £8.95

Frices include VAT and post and packing.

BB-PROMPROGRAMMER£33.95

Now you can use the superb AMX ART software
without the mouse gr its ROM.
NORTHSOFT MOUSETRAP patches AMX ART

to use either: (1) RB2 Tracker Ball (2) Joystick (3)

Grafpad or (4) Keyboard.
NOTE: AMX ART plus MOUSETRAP runs
WITHOUT the MOUSE driver ROM.

Low cost, high speed programmer for 2764/27128 and 'A'
Z.|.F. socket — Driver Software in ROM - Application Motes

Functions: CHECK, READ, BLOW, VERIFY. For BBC-B/disk
Prices include VAT & post (UK). Delivery normally by return,

Send UK cheques/Money Orders/Official Orders to:

SILICON CITY, Dept. M,
1 Milton Road, Cambridge CB4 1UY.
ACCESS/VISA orders, telephone 0223 312453

! - NORTHSOFT MOUSETRAP is available from:

£5.95 cassette
£6.95 disk
incl. P&P E

i Northside Computing
14 Cedarwood Road,
Dublin 11, Ireland

—_

( Announcing a new full-feature word processor ROM (16K)
which won’t burn a hole in your pocket

For £27.50 (inc. VAT, p&p) You will receive:

1) The “ProWord"” word processor ROM

2) A full manual (with introductory and reference sections)
3) The function key strip (4 functions per key)

e mi B e s e S

S

FEATURES INCLUDE:
® Tape, disc & 2nd processor 6502 compatible. (Special "HiWord"” 2nd processor only version available for same
rice).
[ ] ill fn]rmatting on screen, including 4 justification styles: left, centre, right, pad.
@ On screen fonts: normal, bold, underline, italic, superscript, subscript, inverse.
® Editor features include: find & replace, block move, variable margins & tabs, backup text, 16 cursor functions, etc.
® 40 or 80 column display, with 25 or 32 lines. Text and background colour may be altered to suit your own taste.
® Up to 160 column formatting (using automatic left to right scrolling display).
® Full printer support, including microspacing, page headers & footers, page numbers (with Roman numeral option),
i double line spacing, alternate page printing (for double sided printing), overprinting etc.
@ In-ROM printer setup program allows you to configure this system to suit your particular printer without having to
| buy costly add-on printer drivers.
® Large documents may be created over several files, which are printed as if they were one large file. This means that
you are not limited by the BBC Micro’s small memory.
® For Disc users: Inbuilt Mailing list & Mail Merge system (allows you to create standard letters etc.) Mailing list system

may also be used separately as a mini Database.

e

FOR MORE INFORMATION (INCLUDING SAMPLE PRINTOUT) PLEASE SEND A STAMPED, SELF-ADDRESSED ENVELOPE.
Available only from:
T. Hall, 31 Wethersfield Road, Noctorum, Wirral,

Merseyside L43 9YF.
Telephone: 051-652 7560

Make cheque or P.O. payable to T. Hall. Allow 14 days for delivery. Please specify if "HiWord” ROM is required.
(Written by the author of the Mumber 1 selling (April '84) Adventure game "Twin Kingdom Valley")

% Dealer enguiries welcomae.
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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).

uding a

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 A/D port as a joystick
and two fire buttons. Joystick is immediately compatible with ACORNSOFT and

similar software. =

The interface joins together the analogue and the user ports to use the full .
keypads giving a total of 24 user definable keys. The interface 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 O.S. The second program

(needs O.5. 1.0 or later and an

inlerfaoeLduplicates 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.

MNumerous stockists
nationwide or direct
from us.

SAE for more
detailed information.

' _ VOLTMACELTD
e Enland PARK DRIVE
DELTA 14b/1 A/D/USER PORT INTERFACE £14.85 BALDOCK

DELTA DRIVER CASSETTE £5.95 or DISC £9.95

Prices include VAT and P&F. H ERTS
Voltm x S5 EEY

=== Tel: (0462) 894410
Callers welcome at the factory —Monday to Friday. ;







DURING a recent and re-
occurring attack of TWHKY —
The Witch Has Killed You — I
resorted to the ultimate treat-
ment. Cheating.

Diagnosis revealed an anti-
dote which I prescribe to anyvone
suffering the same downfall —
guaranteed to maintain normal
bodv temperature, clear the
lungs from polluted air, relieve
tension and so aid restful
recovery.

Technically, the disease
known as Castle Quest is not
normally addictive, but in
extreme cases patients have
become hooked and recovery
involves complete rest following
a painful operation known to
some as confiscation — or, as it's
more commonly known,
GTLCOIWTIDTL (Get That
Lawn Cwt Or I Will Throw It
Down The Loo).

The remedy is simple —
eternal life.

Load the initial program and
List it. Change Line 25 to:

23 +LOAD "CE2"

Now add the following two
lines.:

27 75996=200
29 CALL L4340

RUN the program and wait as
usual for the main program to
load. After each lost life a
character will replace the
number of lives you have left —
for example — £ lives left — but
this will not interfere with the
normal running of the game.

Two hundred lives should be
enough. — John Bennett,
Oakham, Leics.

PS. If anyone can help me with
the finishing stages of the game
it would be appreciated.

Honorary
English

JAPANESE English again!

1 feel that your correspondent
in the June edition of Micromail
has misunderstood my letter
concerning the Shinwa printer.

The machine itself is excel-
lent. Indeed, I am writing this
letter on the CP80, and find it
satisfactory on every point.

My criticism was, and still is,

M1 [C[R[OJVIA]1]L

Ultimate cure for
Castle Quest syndrome

that the manual is written in
such curious “"English” that it
presents difficulties — and this
seems to me gquite unwarranied.

Your correspondent suggests
that there is no problem “by
intelligent application of the
printer conirol codes”.

! find this less helpful than the
many kindly informative letters |
have received on the subject from
your readers.

Far from praising the mach-
ine to the neglect of the manual,
I do hope that others will protest
vigorously at hodge-podges of
language that don't make sense.

It doesn’t cost a fortune to
produce readable English, and
there is little excuse for
ill-written material, either for
computers or the other products
mentioned by your correspon-
dent. — Edmund W. Jupp,
Lympstone, Devon.

Secret
coding

I WAS most interested to read
Robert Macmillan's letter advis-
ing that Acornsoft’s new Printer
Driver Generator (PDG) solves
printer incompatibility prob-
lems.

Maybe I've missed something,
but I have an Epson FX80 for
which there’s an Answer Code in
the PDG which purports to solve
all problems without reference to
the infamous Epson Manual.

Unfortunately, when it comes
fto microspacing, which the
FX80 supports and the old
Acornsoft PDG supported, the
new PDG just says “No".

When I dispute this, the
program goes all coy and
unhelpful. Try as I might, so far
I've failed to discover the secret
coding necessary to build a
successful microspacing facility
in to a printer driver.

I've even dared rummage
through the Epson manual, but
that'’s equally coy and unhelpful

about microspacing.

I agree microspacing isn't
something needed every day, but
Jor finished text via VIEW it's a
must for me.

Anyone who can help? Per-
haps Mr Macmillan .. .— John
D. Stattaford, North Watford,
Herts. :
® Can anyone help with John's
problem? Everyone round here
is a Wordwise freak ...

Hated
mazes

I DO agree with Alice's
comments on Adventures and
crosswords, and particularly
about the entertainment value of
Adventure Quest — NOT just
because I've occasionally been
consulted!

Bur it did reduce me to
phoning Pete Austin in dire
Srustration at one stage.

Having read the "Dune"
books, I was convinced that I
had to find some hooks and ride
that pesky Worm, only to get
eaten ad infinitum.

So Alice shouldn't feel bad
about packing-cases: there’s an
Achilles’ heel in all of us.

What I just hate are mazes — I
think they should be banned —
while lousy puns a la Dungeon
Adventure should be encouraged
within reason. I was plain lucky
with the jelly — just happened to
be carrying the right thing at the
right time.

Turning to Elite for a
moment. Is there a market for an
occasional “swapping of tips"”
column?

For instance, does anyone else
do as I do with regard to the
baddies who attack me? Having
successfully demolished their
ship, if the enemy uses an escape
pod, scoop him up — there's a ton
aof slaves for a minimum effort.

Or take the Thargoid Mother
Ship. It's important just to give it
love-pats with the laser until all
the little Thargoids have heen

launched — DON'T hit them.

Then zap the Mother Ship,
wait till the reward has been
posted when each Thargoid can
be scooped up without fuss, and
it becomes Alien Items -
valuable on Poor Agricultural
worlds — and you can do it with a
Jull cargo hold.

[f another Mother Ship turns
up they get re-activated, which is
a nuisance, but at least there’s
the extra Alien Items to come.

I'm about to upgrade to discs,
and look forward to starting all
over again.

Finally, having now got

Wordwise Plus and a Canon
PW-1156A4, I ean recommend
the combination to anyvone who
does a lot of word processing
work where the need to have a
variety of print siyles, speeds and
page widths is important. — Bob
Redrup, Truro, Cornwall.
PS. You'd think they could have
worked out a fanfare or
something when you become
ELITE!

Touch
of a Strad

I HOPE | may be of assistance
to Anthony Stewart — June
Micromail — and others in his
search for a violin-type
ENVELGPE,

The main characteristic of a
note played on a violin is its
reed-like timbre or tone colour.

If we were trying to construct
such a sound on a conventional
synthesiser we would begin with
a sawtooth or pulse waveform.

Unlike the Commodore 64,
the BBC Micro does not have
such waveforms. It only has a
square wave which, especially in
the lower registers, is gquite
reminiscent of a clarinet.

This means the BBC Micro
can not produce a violin-like
timbre.

However, through careful use

!
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From Page 153

of the ENVELOPE statement
we can produce a violin-like
amplitude envelope — see User
Guide page 184 for details of the
amplitude envelope — which will
go some way towards making
our ears believe that what we
hear is a violin.

We can also add a little
vibrato for good measure.

A vielin envelope will vary
depending upon whether the
notes plaved are short or long.

Long notes will typically have
a slowish attack time and short
notes — because they are short —
a faster attack time.

Beware of making the attack
time too fast, however, else the
envelope will sound percussive —
Jfust right, perhaps, for pizzicato
playing.

Most violinists add vibrato 1o
enhance the tone, usually a
gentle vibrato, and we can add
this, too.

The following envelopes may
be suitable for slow violin-like
nofes. The degree of vibrato is as
small as is possible on the BBC
Micro and although they may
sound similar, there is a subtle
difference:

ENVELOPE 1,4,8,0,1,11,8,1,

4,-1,0,3,126,80

ENVELOPE 2,2,0,8,1,2,8,2,4,
-1,0,-3,126,80

ENVELOPE 3,3,0,0,1,2,8,2,4,
-1,8,1,126,80

ENVELOPE 5,6,1,-2,1,1,1,1,

4,-1,8,-3,126,80

The last six parameters define
the amplitude envelope and
increasing the sixth-last par-

T ameter — that is the 4 — will
produce a faster atiack.

On the subject of violin and
string-like sounds, a good
chorus or ensemble effect can be
produced by playing the same
pitch on two or more channels
simultaneously, that is:

SOUND L101,-12,101,260
SOUND &182,-12,181,200

A pitch offset has been
preprogrammed into the micro’s
music system to produce this
effect, although it varies accord-
ing to the O8 — that is, 05 1.0
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only has an offset applied 1o
channel 3 in relation to channel
1 while OS 1.2 has an offset
applied to channel 2 and a
slightly greater offser applied to
channel 3.

The affset can be increased, of
course, by adding 1 or more 1o
the pitch value.

A similar sort of chorus/phas-
ing effect can also be produced
by using envelopes which have
slightly different vibrato charac-
teristics.

Fascinating stuff! Anyway, 1
hope there's enough information
here for Anthony's vielin concer-
tino.

Further information on
envelopes and instrument
characteristics and all sorts of
other musical goodies can be
obtained from my books,
Making Music on the BEC
Computer at £5.95 and Com-
modore 64 Music at £6.95
{Sunshine Books).

A cassette of the programs in
the books is also available — to
alleviate sore fingers and debug-
ging problems — from myself for
£5.95, Please specify machine. -
lan Waugh, 26 Newark Drive,
Whitburn, Sunderland SRé6
7DF.
® This isn’t the first contri-
bution that we've had from Mr
Waugh, and we hope it won't be
the last.

If his books are as informative
and interesting, they deserve to
be successful.

Where Tab

comes in

HAVING more or less got the
hang of Basic, I decided to
progress to Assembly Language.
It soon became apparent that the
ability to utilise the Tab key
while typing in my programs
would greatly increase read-
ability.

I have scoured the User Guide
but can find no mention at all aof
the Tab key — or am I missing
something?

I am pulling my hair out
trving to conguer this problem.
Can vou please bring to life this
dormant key and keep my hair
where it belongs? — Paul
Chandler, Bicester, Oxon.
® From Basic the Tab key has
no use at all as a tabulate

M/ 1 [C[R[O[M/A[]]L

function like typewriters. It can,
of course, be utilised in word
processors to move the cursor to
a defined tab setting — as with
VIEW.

The Tab key can be re-defined
so that it generates a different
character when pressed. This is
done using *FX219,n — where n
is the Ascii number of the new
character.

For example, *FX 219,65 will
make Tab produce the letter A.
If n is between 128 and 138 the
string contained in the corres-
ponding function key will be
displayed, thus allowing Tab to
produce more than one charac-
ter.

Graphics
programs

As part of my degree I am
writing an educational package
Sfor mentally-handicapped chil-
dren to be implemented on the
BBC B.

As part of this project I need a
number of short — 10 seconds —
but interesting, graphics pro-
grams in order to reward the
children for their actions.

If any af vour readers thing
they have a program which fits
the bill, is non-copyright, and
are willing to donate their
listings free, bath I and the
children would be most grareful.
~ Paul Eccleson, School of
Maths, Computing and Stats,
James Went Building, The

Polytechnic, Leicester LE1,

9BH.

PS. This isn't an easy way to get
a degree. I have the full
permission of my tutor.

@ Can any of our readers help
Paul? You haven't let us down
yet!

Hidden
delay

ROBERT Booth, in July's
Micromail, had a “ery from the
heart” about the Tandy CGP
printer.

I have the same printer and
spent hours of comfusion and
fury before I discovered, in the
manual — well hidden away:
“The printer must have about +
second delay after a VDUIS
before graphics instruction is

set” (or words to that effect)
That is:

VDU 1,18
TA=TIME:REPEAT UNTIL TINEN
Th+50

(since the time delay >0
seconds in faci).

Also, make sure grap
syntax is obeyed strictly or th
printer hangs up — waiting for
comma or a (0 or something yo
know nof.

Eventually it all works. —
Carter, South Brent, Devon.

Basic ROM
routine

I AM writing to tell you of
slight problem that may oceur
disc users when using the Bas
ROM print routines you gave
the February edition of
Micro User. _
I used these in a machine codé
program that created a dum
routine similar to MEDIT,
wrote it in basic assembler an
when I called it, it worked fing
I saved the object code to disg
so that it could be *RUN late
oH.
A few days later I tried 1o us
the program to check a mach
code control block. The progran
loaded yet only the Ascii dun
was there. Yer when I called i
routine from Basic both dump
were there.
The reason this happens |
that when the DFS *RUN|
machine code, it loads the fileg]
the disc but is not “paged o
until the program has stoppe
So any Basic ROM routing
won't work as you are address
ing the DFS.
The solution is fo “page i
Basic thus:
® Find out which ROM sock
contains Basic using FX
OSBYTE A=&BB(187).
® Then set locations &F4 a
&FE30 to the number of il
sockel found above.
Once this is done you shoul
have no problems. — Ba
“Deadly*” Wimlett, Faversha
Kent.
® We're sure many people ha
encouniered the same problem:
Another quick way of readir
the socket number containing
the Basic ROM is to peek &24




» that effect).” this is what OSBYTE &BB
does.

It's worth pointing out that
you should turn interrupts off
UNTIL TINE} |while poking the socket number
into &F4 (currently selected

delay >0.4ROM) and &FE30 (ROM

latch). :
ure graphic ﬁkgs{:h?’;ur routine should look
strictly or the .
- waiting farﬂ BEl
somerhing yo LDA 4248
'works. — M.J. STA LF4
nt, Devon. STA LFE3D

CLI

OM |Legal’

-
copving
tell you of dLAST December, under the
it may occur tamistaken impression that it
sing the Basi¢ would use the same educational
s you gave insoftware as they were using at
dition of Théschool, we purchased an Elec-
{tron for our two children aged
1 machine codé six and seven.
sated a dump When we discovered that this
o MEDIT. |was not the case, we changed it
assembler and for a BBC B.
it worked fine, Having bought it as a
et code to dise, Christmas present, we also
e *RUN latei purchased several commercial
| games tapes and it is these which
r | tried to use are now causing us problems.
eck a machine We recently added a disc
. The program system and have found it
he Ascii dumyp impossible to transfer the taped
en I called the programs on to disc.
ic both dumps | understand that we would
| not be violating copyright laws if
is happens is they are for our own use. Is there
DFS *RUN: a way round this problem?
ads the file off  Also, if we were to purchase
t “paged out" your monthly cassette fape — to
1 has stopped, save wear and tear on Mum's
JOM  routines fingers — would we experience
u are address: the same problem?
| One final question. I under-
1o “page in' stand from listening to more
micro-wise users than myself
h ROM socke| that there is a code which you
 using FX| can type into the computer when
B(187). playing arcade-type games
jons &F4 and which slows down the speed of
umber of the the game for younger players.
e, Could yvou advise me on this
ne you should code? — Mrs T.R. Malakouna,
ms. — Barry Enfield, Middlesex.
t, Faversham, ® Commercial software houses
protect their tapes against
1y people have “illegal” copying. Unfortunately
ame problem. this has the side-effect that it
way of reading prevents ‘‘genuine” people
er containing making backup copies, or
to peek &24B transferring them to disc. This

® Wani to write to Micromail? The address is: Micromail,
The Micro User, Europa House, 68 Chester Road, Hazel
Grove, Stockport SK7 5NY.

A pretty useful pause

I HAVE just started writing my
own assembly programs and
thought the program below will
be of use to other readers.

It allows you to turn the sound
on and off by pressing the 5 —on
—and Q - off keys.

This is achieved by using an
interrupt driven routine which
checks for S and () each time a
kevboard interrupt occurs. This
means the program can be used
while a Basic or a machine code
program is running.

Once I'd finished the sound
option I thought it would be a
simple task to add a pause
routine to the program. This is

what I did.

If you press P the micro will
pause until O is pressed. Both of
these facilities are useful for
games which do not contain
these options.

The routine can be disabled
by entering *FX13.,4 and
enabled with *FXi14.4.

You'll need to keep disabling
the routine i{f you start debug-
ging your program because each
time you press P the micro will
pause, |

Once the program has been
run the machine code will be
automatically saved. You can
now execute the routine by

entering either CALL&AIS or
*RUN PCODE.

You should note thar the
routine may not work if it is
being used with a program
which uses events. This is
because the program uses event
2 to trap each key pressed.

Thanks for a great mag and
keep the disc utilities coming. —
Brian Russell, Upton St.
Leonards, Gloucester.
® We're sure our readers will
find your routine very useful —
we did. The pause routine is
excellent for de-bugging pro-
grams or pausing in hair-raising
situations in games.

1@ son=ASC"S":soff=ASC"R

20 STARTX=4ALB

38 p=ASC*P*

40 u=kCY

58 FOR 1= T0 2 STEP 2
b8 PX=8TARTY

78 [OPT X

80 LDAd#begin MOD 236
90 STAL220

180 LDAMbegin DIV 256
118 STAK221

128 LDA41A

130 LDX#2

148 JSRAFFF4

158 RTS

168 .begin CPY#p

178 BEQpause

188 JMPsound

198 .pause

200 PHP1PHAI TXAIPHAI TYRIP
HA

210 .repeit

220 LDYWLFF

238 LDX4u

240 LDASLEI

2908 JSRAFFFA

268 TYA

270 BEQrepeat

280 PLA:TAY:PLA: TAX:PLAIP
LP

298 RTS

Jo@ .sound

310 PHP:PHAI TXAIPHAI TYAIP
HA

320 CPY#soff:BEQoff

338 CPY#saon:BEQon

J40 INPfin

358 .off LDXBs1 MOD 256:L
DY#si DIV 256

360 INPcad

370 .on LDX4s@ MOD 256:LD
Y4s@ DIV 256

380 .cad JSRLFFF7

398 .fin PLAITAY:PLA:TAK:
PLAIPLP

400 RTS

410 .sl

420 .50

438 Jisl=si+BINEXT

440 $si="Fr210,1"

450 $sB="Fi210,R"

450 *SAVE"PCODE"ALE ABE A
18

we can do nothing about.

Our monthly cassettes are not
protected as the listings are in
the magazine anyway and
people can learn from the listings
— all Basic, not machine code.

We know of no generally
effective code to slow down
games. Occasionally someone
will come up with a routine that,
for a particular game that he has
been able to access, will give
extra lives, less speed and so on.
But these are not standard.

There is a piece of hardware
called Slomo from Nidd Valley
Products, Stepping Stones
House, Thistle Hill, Knares-
borough, that will slow down

and even freeze any game.

There is also an article and
listing in The Micro User
December 1983, designed to
slow down Basic programs and
make them easier.

Maxi

L -
Mini
THANK you for Mini Office.
The large print is the best I have
so far come across.

However, I have to use the
BBC Micro with a very large
print display through an Epson
HG.X.20 its R5232 and the
RS5423 of the micro.

In order to be able 1o use this,
I have to give the following *FX
commands: "FX8,6:*FX7,6;
*FX3,5; "FX2.2.

If I do this before Chaining
Mini Office, it will load and not
run and of course there appears
te be no way I can give these
commands once the program is
loaded.

Is there a way round this? —
Michael Nyman, Birmingham.
® Database Software tells us
that as vyet it has no solution to
getting Mini Office to work on a
serial printer. If any of our
readers have already solved the
problem we'd be grateful for a
solution.

¥
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HERE'S my answer to the
problems of readers A.R.
Dawson (Digamé por favor,
Qcrober 1984), Noreen Ken-
nealy (French, with quite a lot af
tears, April 19835), Jack Wheeler
{Swedish characters, May
1985) and no doubt the many
athers out there who, like me,
have been striving to produce
satisfactory and reliable for-
eign-language characters
directly from the BBC Micro
kevboard.

Run the program below and
the red function key 3 will
produce an é,

10 #FX223,225 iREN User
Guide pp.439,440
20 VDU23,228,8, 16,460,182
126,964,562 ,8:REN User Guide
pp. 170,171

However, anyone who has
tried writing a foreign-language
vocabulary test program has
discovered that while it’s easy
enough to get the function keys
fo produce accented letters, the
compuier does not always
recognise these letters and
happily marks any answer with
an accented letter in it,

Answer to those accents

WRONG! whether it is or not.

The computer turns accented
letters in data inte Basic
kevwords — but this is not the
reason for the problem.

The computer stores user
defined characters in a different
page of memory — &C00 — to
user defined function key defini-
tions — &BOD.

We have told the computer
with a VDU23 statement that
CHRE228 is é. We have NOT
defined key f3 to produce é — we
have only told f3 10 produce
Ascii code 228.

It is not enough just to define
CHRE228, we must also define
*KEY3.

There are two ways to add the
necessary *KEY definition:

One is to type into the
computer:

VDU 23,228,8,14,48,102,
126,96,42,0

and press Return,
Tell the computer to PRINT

CHR3228. An é will appear on
the screen (except in Mode 7).

Use the Copy key to copy é into
your program.

30 *KEY 3 ¢

Repeat the procedure for all
the other accented characters
you want the funciion keys to
produce.

The other way is io fype:

38 #KEY 3 !d

(User Guide p.142 or Advanced
User Guide p.16).

The !d is the equivalent of
Ascii code 228. So this, in effect,
defines key f3 to produce
CHR$228.

For the other Ascii codes
needed for the function keys see
User Guide p.490, or just copy
the program below.

The routine ean be put at the
beginning of any program
requiring foreign-language
characters.

Once the program has been
run the function keys can be used
to include accented letters in
data in your main program.

Accented letters in data will

still get changed into Basic

kevwords, but this doesn't
matter, the computer still recog-
nises them as accented letters
and the function keys still
produce accented letters.

The program will run in any
mode except Mode 7.

Mode 6 is a good mode for
entering program and data into

the computer. If the Mode 6

black and white is a bit dull, try
VDUI9,2,4,0,0,0 to produce a
blue screen with black lines on it
— as BBC TV did in The
Computer Programme — or
choose any colour you like from
User Guide pp.222-224.

Why not have a different
colour for each language?

If your offspring learns
French and German at school, a
program fo test his/her French
vocabulary in German, or vice
versa, kills two homeworks with
one stone.

By changing the VDU23
numbers, the computer could be
made o produce and recognise
the entire Greek or Russian

i@ REM ACCENTS by Joyce
Diment

20 MODES

30 #FX225,225

40 #FX226,235

S0 #FX227,245

b8 VDU23,225,16,8,40,6,5
2,102,62,0:4KEYR! 'a

78 VDU23,226,24,36,60,4,
62,102,562, 8KEY1 ! b

8@ VDU23,227,0,60,1082,%6
(182,50,8,241 8KEY21 ¢

90 VDU23,228,8,16,60,102
y126,96,62, 81 #KEY3 | 'd

188 VDU23,229,16,8,60,102
y126,96,62,0:4KEY4 ! e

118 VDU23,238,24,36,60,10

2,126,96,608,81 #KEYS! '§

128 VDU23, 231,24, 36,56, 24
12‘,24.&';'["E?ﬁl?1

138 VDUZ3,232,36,8,24,24,
24,24, 24 Qs #KEYT ! 'h

148 VDU23,233,24,36,68,18
2,182,182, 68, 8: #KEYB! 1

158 VDU23,234,16,8,182,10
2,182, 182,62, 8: 4KEY9 1 1§

140 VDU23,235,32, 16,0, 24,
36,36,08,340: vKEYR! 'k

170 VDU23, 236,24, 36, b6, 24
36, 36,600,361 4KEYL1!]

180 VDU23, 237,120, 196,192
i1921lqﬁ112"lﬁ"allkEvzi!l

198 VDU23,238,16,32,0,124
64,120, 64, 1201 #KEY3 | n

208 VDU23,239,32, 160,124
64,120, 64, 1201 4KEVA | 10

218 VDU23,240,14,48,0,124
64,120, 64, 1 24: 4KEYS | 1p

228 VDU23,241,56, 48, 68,72
,68,68,72, 641 4KEYS ! g

238 VDU23,242,36,0,68,6, 6
2,102,462, 01 4KEY71 'y

248 VDU23,243,34,0, 48,102
102,102, 48,81 #KEYR! s

258 VDU23,244,34,0,102, 10
2,102,102,62, 01 $KEY9 't

260 VDU23,245,4,8,60,6,42
102,62, 01 #KEY! 'u

278 VDU23,246,28,0,40,6,6
2,102,62,0: #KEY1 ! 'y

280 VDU23,247,0,36,8,24,3

b,36,68,3618KEY2! 'n

299 VDU23,248,112,0,248,2
04,204,204, 204,01 #KEYI | 'y

388 VDU23,249,8,24,8,24,2
4,48,54,28: 3KEY4 'y

310 VDU23,250,24,8,24,24,
24,24, 24, @ #KEYS )2

328 VDU23,251,8,16,56,24,
24,2460, B2 8KEYA! 1

330 VDU23,252,0,2,60,182,
82,102, 124,120 4KEYT | 1b!1

340 VDU23,253,4,8, 48,182,
102,102,60,8: #KEYB! ')

350 VDU23,254,8,164,102,10.
2,102,1082,62, 01 #KEY9} ™

Reader Joyce Diament's program

CONTROL a a A i i I i o i
SHIFT A X C E E i 8 5 3
a a G é & & i 0 u

Funcrion key string for accented characiers
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alphabet, or maybe even Arabic
or Hindi.

The computer stores user
defined characters and function
key definitions in its memory
below &E00, so there's no need
to keep the definitions sitting in
the program taking up precious
memory.

*FX202,48 is a useful addi-
tion to the program. This turns
the caps lock off, obliging the
user to use lower case letters,
which give a much better match
to the accented letters than the
capital letters do.

Bon chance! — Joyce Diment,
Isleworth, Middlesex.
® We are very grateful for Mrs
Diment’s time and trouble in
providing an excellent solution
to this problem.

Cheaper
back-ups

ANYONE changing from rape to
disc will have gone through the
struggle of transfer rewarded
ultimately with the much faster
load/save and so on - bur will
then have hit the drawback of
expense when keeping backups.
Is there a program that will
read files sequentially from disc
and save — for backup — on to
tape, preserving all load/exec-
ution addresses and so on, and a
further program for the reverse
procedure of getting the tape
saved disc originals back on to
tape? — D. Driver, Winscombe,
Devon.
® You will find that Disc
Doctor from Computer Con-
cepts is all you need. It has two
useful commands designed
specifically for transferring files
from tape to disc and vice-versa.
It also includes other useful
utilities such as a disc editor,
disassembler and a “real-time”
memory editor.

Software
protection

I AM writing this letter in the
hope that it will save quite a _few
people quite a lot of trouble.
As an owner of the UDM
DDFS 2.00 I understood that
the sofiware protection used by

Acornsoft would be identical to
that used with Elite.

With this in mind, I paid
£17.65 for a copy of Revs only to
find, to my horror, that it would
not load.

I can understand the need for
complicated software protection,
but preventing a large number of
potential customers from buying
what is I'm sure is a very
impressive simulator leaves me
absolutely dumfounded.

To be fair, I am egually
amazed by BBC-owners who are
willing 1o use copies of games
such as Elite and Revs, because
they miss out on the entertaining
and informative manuals that
accompany the software.

Thank you for a most
inferesting magazine — no owner
of a BBC Micro can afford to
miss your monthly issue. — K.G.
Medcalf, Croydon.
® Software compatibility with
the various double density disc
systems 1s a major problem. As
the software protection incre-
ases, the compatibility
decreases.

UDM have a new DDFS —
3.1 — which also doesnt work
with Revs.

I’'m afraid the protection will
have to disappear before you'll
have 100 per cent compatibility.
The 8271 single density disc
controller is capable of doing
things that double density con-
trollers cannot.

The better protection systems
use these techniques to stop
people copying the disc.

As far as we are aware there is
no protected version of Revs
which will work on your system.

Re-inked

ribbons

REFERRING to the letter in
your January issue regarding
the non-availability of ribbons
for the Seikosha GP80A Printer,
I suggest that the writer re-inks
his old ribbons.

This is simply done by
removing the ribbon, prising off
the lid of left hand plastic reel,
holding the ribbon tightly ro
prevent i1s jumping oul.

Inside he will find a circular
foam plastic pad. Anocint this

s
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For under £30 this ROM-based
package frorm MIRACLE TECHNOLOGY
will give you, yvour modem and your
BBC computer access to Prestel*,
Micronet*, Viewdata, telex, electronic
mail, bulletin boards and databases,
handling baud rates of 1200/1200,
751200, 1200/75 and 300/300.
Features include carousel facility,
Macro Command File, error trapping
and telesoftware downloading.

DATABEEB!

The package, including full fitting
instructions, User Guide and Function
Key Guide costs £29.90 inc VAT & UK
P/P. Optional keypad for use with
DataBeeb’s carousel is an extra £11.44
inc if ordered with DataBeeb (£12.59 inc
separately).

To get your BBC on-line — clip the
coupon today!

rem—— i — e Erm— m— —  — —— —
Please send me
L] pataBeeb packages (@ £29,90 inc VAT &
UK P/P
[] patabeeb keypads (@ £11.44 inc.
[J1enclose cheque/postal order
M| charge my Access/Visa card no

expiry date b e L]

Mame
Address . ...

: e Pastcode
send to
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From Page 157

liberally with Stephan’s black
metal stamp ink. This is
available at most decent
stationers but any oil-based
printer's ink will do.
Eventually the ribbon will
stretch, but the one used for this
letter is on its fourth or fifth
reincarnation. — 0. Ormrod,
Auckland, New Zealand.

LPRINT
program

THANK you for the idea — in
Programmer’s Workshop, June

— of an equivalent for LPRINT
Sor the BBC Micro.

After setting up the program
vou listed and after a few
aitempis with its use, it occurred
fo me that it was not the mos¢
useful way of achieving the
desired end.

The short program I enclose
achieves the end with only two
key entries per line — *LINE
requiring six with the use of the
return key — and also has the
desirable freedom to program
the other function keyvs with
suitable strings.

After the program has been
entered and Run, 1 is pressed,
the line of type entered, pressing

S2 will print the line, assuming
that the printer is ready. — Dr
Peter C. Russell, Burnham
Overy Staith, Norfolk.

10 REM LPRINT equivalent

20 REM By Peter C. Russe
11

30 =KEY® VDU2:P."

42 =KEY! .":VDUL,127,1,1
3, 3N

38 REM Press B, type te
xt

b0 REM then press 1

78 END

Clicking

PLEASE advise me about the
problem of disc heads clicking
when file handling - particularly
with Wordwise.

I have been informed that the
cause of the problem is the Acorn
DFS which lifts the disc heads ai
each sector address.

Would you advise fitting of
the DNFS for my configuration,
and if so are there any
side-effects in doing this? -
Roger Hands, Tipton, West
Midlands.
® We would not advise chang-
ing DFS for this reason.

Dear Trev,

Just a line to apologise for not sending
You a posteard from my Scottish holiday. |
would have, but my news needed 10 be
hidden in a plain brown envelope and
Andrea wouldn't give me the money to buy
one. She said it might give me ideas.

We were staying near Loch Ness and
things were going well until A. overheard me
telling one of the locals that we were hoping
Sor a sight of her famous relative.

After that she took away my copy of Mike
Cook’s autobiography, Chips with Every-
thing.

A pity that, I was just up to the bit where
he'd told the judge he wrote for Micro User.

Anyway, there I was, deep in the Great
Glen — I swear I heard an American tourist
say “It's a great glen. “Imagine it, miles
Srom anywhere, completely Beebless for two
weeks. I usedto watch Ceefax on the telly
Jusit to remind me of Mode 7,

However, the place wasn't utterly devoid
of interest. Up the road from us was a
Benedictine Abbey with its own set of bells.

: These appealed to A. so much that she
decided to go along and see if she could pull
one of the monks' peals for them.

I was so bored | decided 1o go along with
her. She let me, on condition that “clanger"
and "pull the other one" didn’t pass my lips.

So off we went to the friary where Brother
Derek took us round the belfry. He had an
amazingly beatific sort of look that
reminded me of Clive when he's actually
bought some software.

“That was fascinating”, I told Brother
Derek at the end of the tour.

“U'mvery glad", he replied. “Maybe you'll
take it up as a hobby".

“I'don’t think s0", I blurted out, visions of
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And finally, with tongue firmly in cheek . . .

Cracking up in the belfry

whole evenings wasted playing around with
Andrea filling my head, “it's all too
complicated for me".

“Oh, no", he assured me, patting his
tonsure innocently, “it's quite easy once you
know the ropes".

At that we made our excuses and left.

As we wearily wended our way westwards
— I'm testing the W key — up the tree-lined
drive, a strange, sad-looking little monk
scurried across our path.

Something about his pathetic, frightened,
misanthrapic posture struck a chord.

“That face rings a bell”, I said before I
could stop myself. Ignoring A.'s disap-
proval, I manoeuvred for a beiter view,

“My God", I cried, forgetting where I
was, “it's Barry Wood".

With that, the cowled scowler bounded
off towards the monastery — but he wasn't
quick enough. A. caught him by the cloisters.

“You are Barry Wood and I claim my
Sfree copy of 'Mikro ruser msprits
1938-85" ", I rold him as he struggled.

“All righe, all right, it's me", the erstwhile
Nigel Dempster of the Beeb admitted, “but
we can't talk here”.

With that he scurried off, telling us to
Sfollow him to his cell. And a poor barren
room it was, devoid of any decoration except
a “Bar Code Readers Are For Sheep”
poster above his bunk and a picture of a
madonna looking suspiciously like Robina
Crow.

“Come on then, Barry”, I asked him,
“What are you doing here? The Beeb team
have been looking for you everywhere".

"It was the pressure”, the poor broken
creature sobbed. *'T was cracking up. At one
point I found myself saving nice things

L

about Acorn. That's when I knew I needed a
rest”.

“But why here?"” A. persisted.

“I saw an ad titled ABBREY weekend. In
my state I thought it was A BRBC weekend",

“But why did you stay?"

“I just got into the habir",

“But aren't there any micros?"

“No, not a one".

“And you don't get any micro mag-
azines?"

“No. Just Acorn User. It's a form of
penance”, he added, seeing my face.

“Then you don't know about Acorn's
troubles?”

“You mean the Electron?" he asked
innocently,

At this point the conversation was
interrupted by the ringing of the bell.

“I'can’t talk any more — that's the call for
vespers. I[f I don't hurry I get a slow one”.

“Well can I see you afterwards ?" I asked.

“No, I've got to tour the monastery with
our two new postulants, Brother Chris-
topher and Brother Herman".

With that, he ushered us out.

I can still see him standing there in the
gathering dust, giving us his blessing. At
least, that's what A. says he was doing. |
have my doubts.

I never saw him again, despite the fact
that A. and I paid several visits to the bell
tower,

But even out of sight, I was still aware of
his presence. After all, who else could get the
monks calling A. Esmerelda?

I know what that makes me, but, as you
know, I've never been one 1o take the hump.
Good old Brother Barry.

Yours,

Bob
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AMIC DISC

TESTED BY BEEBUG

BEEBUG, the largest independent

DYN

computer
100% tested discs supplied by one of Britain’s
leading disc manufacturers.

25

s .

25 are
delivered
in strong
plastic

Storage

box
with 4 dividers.

sent in hinged
black plastic
library cases.

Orders for
50 are
delivered
in strong
plastic
Storage
box

with 4 dividers.

— — — —

ORDER ‘"o
e£
FORM | =

Official orders welcome af |
Access/Barc
24 hrs line 0494 B16666 Total cheque enc. £
Further information
To Beebugsoft, PO Box 109, High Wycombe, Bucks. HP10 8NP

on helpline 0727 60263




SPECIAL OFFER FROM VIGLEN

* Scoop Viglen price £99-00 inc. VAT
£86-10 ex. VAT

{carmage and

* Normally sold at £143.75 B
* Special purchase

This remarkable Grafpad from British Micro
allows you to input information into your
computer — very accurate and highresolution,
not to be confused with other models which
are both more expensive and less accurate.
Supplied with all necessary cables, manual
and sample programs, to allow you to
develop your own application programmes.

@ Orders welcomed from Educational Establishments and Government Departments

Computer aided design programme. Drawing programme etc.
SEE OTHER VIGLEN ADVERTS ON HOW TO ORDER

A PRINTER STAND

from

V.ICI\
COMPUTER ._SUPF‘_L!E_S_‘

g =¥ e O U L T

eFor B0 column matrix —~—
printers
®Raises printer high enough to put —

continuous stationery underneath g !
®Beautifully finished in clear perspex ® Viglen quality every time ;
®Will accept paper up to 12'4" wide ® Non slip rubber pads |
Dimensions: 15" (380mm) wide (320mm) deep 4" (90mm) high -

Printer Stand Also available 136 column stand @ £27 inc. VAT,
£16.Q5wcw | COMETOVIGLEN FOR A FAST, FRIENDLY, PERSONAL SERVICE
| |carriage & Packing £3.00 DEALER ENQUIRIES WELCOME |
S S WD) o DR T T L Ol T T e e e Prices subject fo change without nofice |
Post to: VIGLEN COMPUTER SUPPLIES, UNIT 7, TRUMPERS WAY, HANWELL, LONDON W7 2QA. i :
Please send me (aty) PRINTER STANDS at £19.95 each. enclose Cheque/P.O. for £ : made out to !

I
I
I
|
|
|
I
I
I

VIGLEN COMPUTER SUPPLIES or debit my ACCESS/BARCLAYCARD No. : : ; i '

7] .
Name e I Signature CELE

.«____——————-—.-._—————..___—————...______—...J._____._,____________ g I e R L T by
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Best Service-Best Value from VIS'QI\

BBC Micro Remote Keyboard

The Viglen keyboard extension frees you from the
confines of your computer, with a long 12 metre
lead which enables you to place your keyboard
anywhere on your desk, even on your lap, away
from your computer hardware. It consists of a high
quality ABS plastic case, colour matched to the BBC,
which encloses your
BBC keyboard.

A monitor support
is then fitted to the
computer in the
space vacated by
the keyboard. This
then enables you

to use the
computer as a
monitor stand. The
keyboard extension
comes complete
with comprehensive
fitting instructions. L~

o

Price: £29.95 ..., vii—

Please add £3.50 postage & packing

TheViglen

Keypad

Ideal for business use,
word processing, pro-
gramming etc. High

quality construction

with unrivalled specifi-
cation. Uses IMHz Bus
unlike other systems.
Full travel Keys.

Each key fully
programmable with

a simple command.
Giving total flexibility.

Built in RAM chip
- uses none of
the BBC's memory.

Plug in Eprom
contains operating
software,

Key definitions
can be saved on
disc or tape.

Fully compatible

i i Fully relegendable
with other Compatible with y ;
peripherals. BBC keyboard version, Just

i.e. 2 key rollover, £10 extra.
same auto repeat rate. ,,9{,1 Rg+
<Al -

BBC MICRO

PriCE' £69ﬁ95 Including VAT £p !“D

Please add £8.00 corrioge |
g = S pmon Steand 1371415
LIMIET,

Viglen addatouch™
more professionalism
to your computing

The Viglen Eprom
Programmer

At last - an Eprom Programmer
that anyone can use. Comes with
very powerful and yet very easy
to use software allowing
effortless copying and

Ring Carolineon_

the Hotline
01-843 9903

5 Please call for latest
prices, product details
and to place credit
card orders.

ing of all Eprom . e Ve
Prc}grammlblg o tah EEBC Government and : LA
- [ i -
;};’lPES Hakd ESM EJ A Educational Establishment ’\\4"' .
Bcfl caplesf i enquiries welcome on this ’qu" *
at all these features: it e L
High speed programming Built in power supply s ? "ﬂl‘ﬁn e / //
routine programs eproms in avoids overloading o — g L
i"‘ - o -~
seconds. the BBC. Sh ' Qﬁ , - =,
Tero insertion force Ideal for both the e rﬂ'Wl’FIIIP-m open & /’_,,-" /,-’ / f,_,/ 5
socket - avoids first time and the I,f'J:";a ""4 an , -{1\:‘ /*’/ o AR
damage to Eproms. moare advanced user. i ok A 7y ¥ - Ly
Orders usually = P Eaa =
1 : 5 . et - " usuatly {;\ rd ’ - . “a
Special offer: each programmer comes l‘) 3 £79 Siiaichad P A AT i P
with two FREE programs, that help you rice: 295 within o g -l,{"
pUL yOur own programs onto eprom. Including VAT ~ 0dd £8 camage 24 hes. g9 \ﬂ% /x /,J;}\-‘a R /c}y- /
] - ”
Also available Eproms 8K @ £4.95 16K @ £9.95 P. & P. £I 7 {" &7 aE W f";ﬂ'
W ot @ i gﬁ"l
Send for FREE Information Sheets = g
Specification sheets are available on the Eprom Programmer
Keypad and Keyboard Extension. Also avalable a free guide to
programming Eproms. Please send a 3.AE. when requesting any
of these information sheets
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The safest way to look affer your
growing collection of ROMs is to store
them in Viglen's specially designed
cartridge systems, this not only keeps
them happy. but also removes the
risk of damage to your BBC micro.

There are two systems —
the '‘Standard’ and the Low Profile’.
Viglen is the leading producer of both.

ADVANTAGES OF VIGLEN ROM
CARTRIDGE SYSTEM

@ All cartridges are gold-plated for
durability and reliabillity, unlike others
which are only silver plated. ® No need
to switch machine off between cartridge
changes. @ Insert and remove
"‘Wordwise' *View' ‘Disc Doctor, etc., at
will, from your micro in absolute safety.

® Low, low power consumption unlike
other systems. @ Save on memory.

PRICE FOR COMPLETE KIT, Including

1 Cartridge, 1 Cable Assembly, 1 Blanking Off
Plate (used if system is removed). 1 Socket
Cover (used when no cartridges are resident
to protect socket especially against dust or
metal cbjects), 1 Cartridge

Rack (stores cartridges when

not in use). £1 5-95
Extra Cartridges: £2.95 each, four for £11.00
(i.e. £2.75 each), ten for £26.50 (i.e. £2.65
each). Kit comes with 1 ROM Cartridge.

All prices inc. VAT

ACCESS/BARCLAYCARD By telephone: -
Ring (04) 843 9903. Credit Card holders (Access/
Barclaycard only) can purchase by telephone. Please
give Card No., Name, Address, and the items required.
Viglen are also major supplies to educational and
govemnment establishments and welcome further
enduiries and orders.
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ROM CARTRIDGE SYSTEM
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BEC MICRO

Sew ws on S1amd 13114015
UMIST.

L=y
Sapimmben I7-T0, 1008

INAVIGLEN

M
THE STANDARD SYSTEM [Hiiiiadtvivirial
k: I & 1 education Is preferred,
; e ! due to its robust
construction and ease
of use.

With the sideways entry
on the low profile system
access to the escape
and tab keys are slightly
restricted. However Viglen
betters its rivals in

this respect by /
being 3mm lower. }0
7%

Visl

Unit 7 Trumpers Way
Hanwell W7 2QA
Tel: 01-843 9903

Personal Callers
Mon - Fri 9.30-4pm /
Sat. 2.30-4pm




DON'T BUY

Just a colour monlitor wh
m can have this uw'"
only

Ps TV + Monitor for

PHILIPS CT2007

I I The official Philips/Monitor/TV Model
This very popular unit is not only an excellent Colour Television
Receiver but also a sophisticated computer monitor.
® Headphone socket and speaker mute switch AV/TV

® Free lead supplied for BBC Micro i E.;J SWITCH

® RGB, (TTL and can ba modified for linear) :

Composite Video Input (CVBS), Audio | e
| BBc MOdeI B oo | 28 cves
@ 14" picture tube with 0.45mm resolution | CVES

8

® Madmum 80 characters per line

[fhe best eV e pest Va0 | & ttieames o .

@ Swivel base available SRR
Dot Matrix Printers Microvitec Monltors
4 51?3 qggrd Megz gnEPuI PHILIPS
m BM7502
Rt Green Screen
fly smz?é Mono
lan From the highly success-
High ful 'Philips 80 Range’,
/ -' 2305 | here Is o monitor spec-
fa = c ially dgslgnad to display
& Taxan Kaga KP810 £279 el AL Eﬂ"gﬁ;&g ﬁ:ﬁ:w
o o o sace’. | BBC Model B and | perect ciarty. .
pson RXB0/FT £269 )
K. Shinwa CPAB0 v €249 | MOdel B with DNFS | 12 gnesoton /S oy ngp wy
;P’D Mannesmann Tally (latest 1.2 DFS) P.O.A. s S
MTBD £209 ® Composite Video “5
e Visit our ﬁ.’fuaf} g
Daisy Wheel Printers | | S0 o2 showoom: | | @ o0 choccer Yo INC. VAT S
A Juki 6100 €359  prices mciuce | | N\t Open (80 x 26) dlsplry ' '
; Quen Data £239 VAT 1 9.30-56.00 ® Swivel base available
Epson DX100 £359 R o 1o Sk, :&Tﬁfﬁlﬁ%ﬁm units: 7’
4 Pleqasa add £8 for 112 matre langth * 9.30-4.00 BBC B{free lsads mpq:nadrcrrhEBaen; ”
’ printer lead for the BEC micro Lem Saturdays L T o o SO ‘\ﬁ
// Commodere Yic20, Vicsd; [BM-PC
with interfoce; Tewas Instr. , f.'*‘
Elrﬁ{m‘: &m: Sinclair; , e
3 3M Scotch Discs »
/ 5%" single sided diskettes o 7 A
7y 1-2 bowes 39 bowes 10+ bowes ; AE2 B3 , gﬁ“‘
7 S5 40 TRACK €1500 £1350 £1300 P ©-£800 /@.@:" %
DS 40 TRACK £2000 £1840 £17.70 G 7 p
a 55 80 TRACK €2300 £2070 22000 ” /
o, DS 80 TRACK £26.70 £2400 £23.00 7 louc >
4 Prices include VAT /\’* - 2 ﬂﬁ,&
. Sales Hotline 041-843 9903 | Frices comect at fime ” o ° @f‘o .,pdﬁ o
¢ :"Iocua call fcr&bla;fﬂ p-;c‘;;‘ product da'h:lllls Eﬁ of going to prass. Qﬁers wa - f o q‘fo,# &
E%ﬁm%?dm%hmmmh E.inquhasmlm subject fo availability. , ‘ﬁ ‘?‘é} N de \'ﬁ:ﬁ P‘d}
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SHUGART

Made in Japan
_by PANASONIC

At Viglen'’s rock bottom
prices, everyone can afford
to replace inefficient
cassette tape units and
obfain all the advantages
of changing up to discs.

All offers include:

Utilities Disk includes formatting,
verifying, BASIC program com-
parator, disassembler, Epson
screen dump, dual catalogue
(giving 62 files), large printing
and many other features.
Comprehensive Manual -

a fact-filled, 56 page document,
includes techniques of loading
from cassette to disk. Not
available elsewhere.

Carriage: Add £12 in each case.
Orders usually despatched next day.

Single Drives 40/80 400K )

Single Drive......... £109

Drive +
A:Li DFs (DNFs)... £4187

\ Prices include VAT J

( Dual Drives 40/80 800K )

Dual Drives ........ n18
Dual Drive +
Acorn DFS (DNFS). .. £295
Integral PSU

k\‘nm'- Dual Drive...... > £38

Price covers courier delivery and VAT, £ I

Prices cormect at time of going to prass.
Offer subject to availability.
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iglen

OUTSTANDING OFFER|
from Vi

THE SUPERB

CASED WITH LEADS

£109

INCLUDING VAT

400K 40/80
SWITCHABLE

12 Months Guarantee

Call in at our showrooms for
Free Fitting of DFS.

Unit 7, Trumpers Way, off Boston
Road, Hanwell, W7 2QA.

Tel: 01-843 9903

Open Monday-Friday 9.30 - 6.00

Saturday 9.30 - 400 %

free

woson - parking

MANCR

rad® Canch wald oy
o ugned by cand holder.
dckdress maat be e
T i Card ke




or

on

00

e . oo L e G G G

AVERY SPECIALOFFER
from Viglen

The Superb Mitsubishi 400K Model M4853
Double sided 40/80 Track Disc Drive

| Cased
| with leads

12 MONTH

PLUS CHOICE OF DFS’S warranty

(EXTENDED 2

Viglen DFS 12 fully Acorn Compatible YEAR :
Features @ Built in Formatting ey i (400K 40/80 TRACK)
Extras @ Built in verification @ Dual catalogue 60 files INC. VAT

@ Double stepping reads and writes 40 track
OR latest Acorn I-2 DFS (DNFS) Call at factory for free fitting.

[ Y ( Y All offers include
. - t1
Single Drives 40/80 400K | | Dual Drives 40/80 800K | uciicies Disk el ormting, verins
BASIC program !t“'“r srator, disassembler, ’
Dual drives £258.00 | Epsonsc reen dump, dual 'ﬂ:-ﬁ-:?a?,u-:“ (gnang
Single Drive £129.00 . 62 fles), large printing and many cthers. - w
D'u3| drive + Cnmprehensive Manual ’,.,L“IP' -
Drive + VlglEl"l DFS £319.00 a fact-filed, 56 page document, "\-I.‘l' ’,z-"z
e . neludes techniques of loading gt P
Viglen DFS  £195.00 | | Dual drive + mpeti i gl P T
Acorn DFS £329.00 Mot avalable elsewhere 7 A - L
Drive + Integral PSU . ? St
Acorn DFS £205.00 | | for Dual Drive £40.00 | == === o2& 7 ~
N .J L 7 ".:‘{ " ¥ -
Carriage. Add £12 h case. Usuyally despatched it day. Price cover : -
f:JJ"IE'r-gdH veil'; au; |I-'?aig:nceugr-cezl-ic}l.ﬁe !w':‘--.le ponlgy s : Ca” Y = ’ ""\}{\ o g
Prices correct at time of going to press - Offer subject to availability. Showroom ? 4;}"1‘* A i
Weekdays: T 7 i

Sales Hotline 01-843 9903

Please call for latest prices, product

After SalesLine 2113:16 r 4 1&&{ & > 'F{ o
01'571 6313 gx_g,:! g 4 ¢G°1° :EE “G"F‘l:-'qf"“ .// £

details and to place credit card orders. ’ & i -

Government & Educational , For dispatch enquiries, 4\4, ﬂb '.’.F“ S 1 / -

Establishments enquiries invoice queries, sernvice o ,,'E- d“' - -;P_

welcome on this number. and all other enquiries. | # &% ,s" f’/ &‘ P
v qﬂ q\b t‘bb - \q
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Free
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London’s Largest Range of
DOT MATRIX FHINTEHS

Brother HRS. . ... .. . EBB.S1+WAT= £99.95
Brother M1008. . . £155.80+WAT= £179.29
Brother 2024L NLG. . .. ... EB99.90+VAT= £1034.88
Epson P40 Thermal AC/DC | £81.90+VAT= £94.18
Epson RXBO/FX100/RX1 DEI POA
Epson LXBO NLG [Newﬁ . E228.890+VAT= £264.39
Epson LA1500 NLQ. . . EB95 80+VAT= E£1030.28
Epson JXBO Colour. . .. .... E44880+\WAT= £517.39
Canon PWI0BOANLG. . | . E289.90+ VAT= £333.38
Canon PW115BANLG . ... . E365.80+VAT= £420.79
Canon PJ1080A Colour .. .. £479.90+VAT= £551.88
Panasonic KF1081 NLG. . . . E255.90+ViT= £284.29
Oki-Mate EDCUFDLIP. oo E235.890+VAT= E271.29
Shinwa CPABO. . ... 518980+WAT= C229.88
Anadex. . . . .. .. PDA Dki ; ... POA
Data F’r'l:rda Paper Tlger‘. PO NEBD e POA
MNewbur i POA Teo . POA
EEbkusha GP50S

[(Sinclair S Gtr‘u mil. £79.90+AT= £91.88
Seikosha GPS .... E8990+\wAT= £114.89
Smith Cnmna Fastext B0...£139.05+VAT= £159.90
Smith Corona 0100, D200 NLG & D3LONLG. . . . POA

Star SG10 IBM) NLQG. . E2285.80+\AT=

E
.E24880+WwT= E28

Kaga Taxan KPE10 NLGE . . 7.3
Kaga Taxan KPE10ONLQ .. .. E379.90+VAT= E£436.89
Commodore MPSB01. .£139.90+vaT= E£160.89
DAISYWHEEL PHINTEHS
BrotherHR1O. . .. ....... £249.80+\aT= £287.28
Brother HR1S(P). . ... .. E315.80+aT= £363.29
Brother HR2S. . POA
Brother HR3S + sheet feed. £829.90+VAT= £954.39
Dalsrﬁtegla 2000. . e E218.90+VAT= £252.89
Diablo B .....POA SiverReed .....POA
Juki BOOO. . .. E199.80+\aT= £229.89
Juki 6100. v - B319.90+VAT= £367.89
Smith Gumﬂa TP1.........E179.90+VAT= £206.89

MEC. ivieeve oo POA Bums ... POA
Ricoh. e i E [ e T POA
Epson 0X100 £339.90+ VAT = £390.89
Commodore OPS1101 . £309.90+\VaT= £356.29
PHINTERJ"TYPEWHITEHS
BrotherEP44, ... ... .... E189.80+\AaT= £218.39
Brother TCBO0O. | e373.50+\VaT= £429.53
Brother FB100 Disk Drive

for TCE00. . X . E181.60+\vAT= £185.73
Juki EEE}D Daisywheel

(Pors . E268.90+\VAaT= £310.39

All popul ar‘ interfaces, ca bles, etc. available from stock.
Custom cables made to order

Lﬁt our expects match your computer to the printer of your
choice

Printers — All models parallel-centronics interface Serial
R5232C available at same or slightly higher prices.

Prices correct at copy date. Subject to change without notice
due to currency fluctuations etc. E. & O.E.

MONITORS

Microvitec Colour

1431 DS STD RES RGB E169.80+vAT= E£195.39
1431 DZ STO RES Spectrum.£198.90+ VAT = £229.89
1451 0SMEDRES RGB . . . E229.90+VAT= E264.29
1451 DG MEDRESQAL. ... . E229890+VAT= E264.39
1451 APDS MED RES

RGB/Composite £289.80+waT= £333.39
1441 0S5 High RES RGB £389.90+VAT= £448.39
1456 LI MED RES IBM PC . . E38590+VAT= E455.29
1456 DA MED RES Apricot . E34990+VAT= E£4D02.39
Philips Monitors Full Hange Erkees .. POA
Fearguson Maonitors Full ange POA

W accept official orders from PLC's, Government Departrents
and Educational establishments

Thesa prcas correct untl superceeded by next advertisement

CASH & CARRY COMPUTERS

53-59 High Street,
Croydon, Surrey CRO 18D.
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munstratinn e O

South London’s Specialist BBC Dealer

1

; ydun s New 13,000 sq ft
Cumputer Discount Centre

pBI‘I 93'“ -Gpn E@

nday cards g accepte

aturdaVe

Printers on Demonstratmn

EED+DFS........

E34E BD+UAT*‘ £398.95

‘Iﬁnatﬂssradw&e (IBMcomp.) .. ES24.00+VAT= E1082.60
View, . E4590+\vAT= LS52.78
Wordwise. £31.80+vAT= £38B.89
Wordwise Plus. E4680+VAT= £53.94
Communicatar. . c..... EB780+\VAT= E£66.59
Prlntrnasner'... Ciaraesarete. E27.90+VAT= £32.08
Caretaker £27.90+vaT= E£32.09
rﬁ E5990+vaT= L68.89
AMX Mouse. . EBB.50+vAaT= E£78B.78
Printer Switch Boxes from. . EAB.OO+\AT= £52.80
Hard tinted perspex dust cover E11.90+VAT= £13.88
Dpus 5400 100K disk drive . EB4.90+\WaT= £897.
Opus 5400 + double density

DFS disk drive. . ce... E13490+VAT= E£155.14
Opus 540150K 100inc

PSUdiskdrive. . .......... £E118.80+\vaT= £134.44
54020 2 x 200K inc

PSLU disk drive. ... EP58.80+\vAT= E£298.88
580202 x 4DDfEUGK inc

PSU disk drive: . ..... E2B2.90+VAT= E325.34

PRICE ONLY AVAILABLE BY MAIL ORDER OR
UPON PRESENTATION OF THIS ADVERT.

SUPERDISKS Prices per box of ten ex W

o300 DSDD  5886TPM  DS3ETPY

40TR  40TR B0TR BOTR
BASF 5% £1000 £1780 £1850 £21.00
M 8% £13.50 £1850 £19.80 £23.80
VERBATIM 5% £14.50 £18.40 £1840 £24.50
OYSAN %" E£15.80 £23.50 £2350 £28.50
TOK %" £17.50 £16.90 - £32.00
SONY DS/0D 3'%" £37.50 MAXELL3™ £38.90

Add 70p for P&P per order of Disks or Ribbons
PRINTER RIBBONS (Ex-VAT Prices)

Single prices. less 10% for 5+ Epson 80 Series. ... E2.80
Brother HR1S5 Eurr E2.65 Epson 100 Series. .. £3.40
Brother HR15MS .. E485 JukiB100S5S....... 1.80
BrotherHRS ...... E2.70 JukiB10OMS. ..... EI.50
Brother EP44. .. ... E2.50 Juki2200. PR s
Brother M1009 .. .. E3 60 KagakKP810. ... ... £9.50
Canon PW10B0A. .. E£9.50 MannesmanMTB0.. E£5.90
CBMBO01......... EBS0 SeikoshaGPS0..... EBSO0
CBM B02/1526. . E5.90 Seikosha GP100. ... E4.00
CBM 1525. ... .. £4.00 Seikosha GPS00 ... EB.50
CBM DPS1101MS . E350 Seikosha GP700 ... £1850
Daisystep 2000. . E3.50 ShinwaCPBO...... £5.90

Mail Order + Ex
Hot Line Phone

ort + Trade
1-686 6362

l‘:'l Delivery by Securicor (3 day) please add £5.00 + VAT per item.

“ Delivery by T.N.T. [overnight) please add £9.50 + VAT per item.

Send off the coupon or order by 'phone quoting your Access,
Barclaycard MNo. 'Phone 01-686 B362. Immediate
despatch on receipt of order or chegue clearance.

Or vou can Telex vour order on: 346240 Attn 189001335

r—————-—————-——————ﬁu—————ﬂ
To: Cash & Carry Computers. 53- 53 High Street. Croydon, Surrey CRO 100

l “Pleaze Delete

L-—__-n-l--__-_ ISIEIS LSRRG SEERD) LSERED LR SO NMER s

I Pleass supply o = =% I
I | enclose my cheque |-:.|.r E including delivery by Securicor/TN T * I
I or charge my Access/Barclaycard Mo I
I MName Signature s e l
l Address ‘
|

]
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%E%gw MAILORDER OFFERS

Getting started
in BBC Basic

Based on the highly praised
series for beginners in The Micro
User, 'Getting started in BBC
Basic’ takes the reader through
the fundamentals of writing
programs

Its hands-on approach has
been specifically designed to
teach the absolute novice not
only the formal rules of Basic
but also that elusive guality —
good programming style.

By working through its many
examples, the reader will gain a
clear insight into structured :
programming and will quickly
.-Ju:'quirl-_' tha ability to use
structured techniques in creating
his own programs

Use the special order form on Page 7 — No stamp needed!

of VIEW - and
save up to £20!

HERE'S your chance to obtain Acornsoft's View and
ViewSheat = the sophisticated word processor and
spreadsheet combination — at absolutely unbeatable
prices.

The View family of chips is rapidly becoming the
foremost data processing system for the BBC Micro.
Totally ROM based, they transform your micro instantly
into a spreadsheet, wordprocessor or database
manager.

Each of these is an exceptionally powerful program
in its own right, designed to the highest professional
standards. Yet combined with this power is simplicity
of use and extreme flexibility.

However, the real strength of the View system lies
in the total integration of one program with another.
For example, screens created with ViewSheaet can be
loaded into View quickly and without fuss = allowing
you to incorporate figures and projections into your
own, high gquality word processed documents.

Whatever your interest — businessman, writer, club
secretary or harassed family man — wherever
arganisation, planning and clear communication are
essential, you'll find View and ViewShest invaluable.

And we can offer them to you at the lowest prices
ever. If you buy View or ViewSheet on their own,
they'll only cost you £52 80— that's £7 below the
recommended price. |f, however you opt for the
superb dual package, the pair will cost you only
£99.60 - a saving of £20. And there are absolutely no
hidden extras, All prices include postage, packing and
VaAT!

It's an offer you mustn’t miss. And don't forget, the
View system is constantly growing in scope and
capability. So watch this space for exciting special
offers on other members of the View family . ..

Getting started in
Sound & Graphics

Getting started in Sound &
Graphics’ shows you how to
harness the power of your micro
to create dazzling displays and
superb sound.

In this compilation of their
highly praised series of articles - g N't;-.,
in The Micro User, Michael
MNoels, Paul Jones and Nigel
Peters explore the BEC Micro's
outstanding sound and graphics
capabilities

Assuming only & rudimantary
knowledge of Basic, the authors
thoroughly explain all the
programming methods involved
ranging from the simplest 1o the
most complex
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Give your micro the
power of SPEECH!

You've heard of computer feedback, now try
computer talkback with our low cost offer
on the official Acorn speech extension.

* 164 words and word parts from which you can
construct your own new sounds with ease,

* Simple to use from Basic — each word is called via
its own unigue reference number used with the
SOUND -1 command.

* Quick and easy to install. For full speech capability
simply insert two chips. [Also included is a socket
for plug in cartridges. This will require a little skill
at soldering, but is not necessary for the basic
speech function.)

Suitable for all BBC Micros with
Version 4 boards or later. (Pack
includes technical details on how to
modify earlier versions.)
Easy-to-understand instruction ;
manuals included. logo in gold
A decent British accent = Kennath blocking on
Kendal at his best. the spine.

At only £29.95 it’s an offer you really shouldn’t miss. only

Make sure of yours today. EﬁIES

protecting!
Our luxury dust cover is
made of soft pliable
water-resistant
transparent vinyl,

bound with strong |

cotton and decorated |
with the Micro User
logo in black.

and complete

These handsome binders
are bound in PVC with

the Micro User

Upgrade to Basic ||
for a very special price!

Bfg 8alnl"l"l‘lg !

V|1 [C[R/O]
(U/S/E|R|

Bibliography
has been

This is what you get with Basic II:

More accurate calculations.
An extra file handling command, OPENUP.

The invaluable 0SCLI command, allowing you, for example, to *L0OAD
files with a variable as the file parameter.

E‘ML 1u';iil work with PAGE, HIMEM and other pseudo-variables.
he INSTRing bug has been corrected. .
More efficient handling of string memory. 40 track 53" disc

EQUB, EQUD and EQUW — invaluable in assembler. 2226 March '83toAug'84 £7.95
0% combined with extra values of OPT to enable offset assembly. 2296 Sept'B4to April’'85 £7.95

Don’t miss this exceptional offer

updated

Updates of disc 2296 will be avail-
able at £3 by returning your 51" disc.

3" Disc
2227 March'83to Aug'84 £9.95
2287 Sept’'84 to April’'85 £9.95

Updates of disc 2297 will be avail-
able at £3 by returning your 3" disc.

The Advanced User
Guide /s the essantial
companion for the BBC
Micro . .. with 512
information-packed
pages

Assembly
Programming Made
Easy puts the magic
world of machine code
at your finger-tips

Featured in its 512 pages are:
the BASIC Assembler
6502 machine code reference saction
complete descriptions of all FX calls
BAC memory usage and vectors explainad
full interfacing details for the user port. tube.
analogue port, 1 MHz bus
* paged AOMs explained * and lots, lots mora
With many examples to illustrate the text,
this guide is the indispensable
reference work for the serious

BBC Micro programmaer. £1 1 .50

Owverseas postage add £1
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Hera is a really easy guide for the
anthusiastic beginnar to assembly language
for the BBC Micro. Using easy examples,
cartoong and short, very simple programs
you will quickly learn how to put graphics
on the screen, use the BEC operating
systemn and bring the machine 1o life.

To make learning assembly language even
easier send for the combined book and
tape casserte containing ail the programs.

£9.95

80 Track 51" disc

2226 March'83 to April'B5 £11.95

Updates of existing 80 track discs
are available at £3 by returning your
51" disc and subsequent updates
will be available at the same price in
future months until the disc is full
(estimated to include February "86
issue).
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' More packages to add extra
* programming power to the AMX mouse

LU EEFIEEEIES

£13.45 (or £32.90 with AMX Desk)

Exploit the graphics potential of your mouse to the
full with this incredible package. Among its many
exciting new features is the Zoom facility which
gives you amazing editing precision: each dot of your
drawing becomes a full character, allowing exact
control of detail. In addition AMX Utilities support
copy. move, rotate, reflect, enhanced circles, ellipses
- and many more powerful functions, including
colour sketch.

Only avaflable on 51" disc.

S A CHESIES

£21.95 (or £32.90 with AMX Utilities)

There's no excuse for being disorganised now! AMX
DESK contains the complete desktop organiser:
Memo Pad, Telephone Book, Diary, Alarm Clock,
Calculator, Constant Time Display and Trash Can —
everything you need to maximise your efficiency is
available in this amazing, value for money package.

The SYSTEM, FILE and EDIT menus are simplicity
itself to handle. And of course, the whole package is
lcon driven: just choose the relevant picture with
your mouse and away you go!

Only available on 5" disc.

It's no wender the AMX mouse has Please send me 51" 40T
been nominated for the Peripheral Basic package @ £79.95 2287

of the Year award. AMX Utilities @ £13.45 2299

For the first time it gives the BBC AMX Desk @ £21.95 2301

Micra Ei;lhl'ﬂl‘lﬁﬂd facilities until rll::l\lf.l AMX Desk & Utilities @ £32.90 2303

S Svalishie on far more expansive Basic package, Desk and Utilities 2205

machines such as the Apple @ £109.85

Macintosh. - :

For beginners it's an ideal You will also receive a cassette backup. s.h
introduction to such sophisticated O | enclose a cheque/PO for £ ____ made ol
techniques as icons, windows, payable to Database Publications Ltd. %%
pull-down menus, spray cans and O | wish to pay by O Access CVisa p,&..

other devices for creating your own
on-screen pictures, And with this

special offer from The Micro User I

comes 8 package of software that
opens up a wide range of other
uses. This is a imited offer - so0
don’t delay in placing your ordear.

Address I

ONLY
AMX Mouse Purchasers will
receive software on
AMX Rom cassette and 5}in F79-F9&T5
AMX Art 40 track disc. and PAE. Post to: Mouse Offer, Database Publications Ltd, Europa House,

F

68 Chester Road, Hazel Grove, Stockport SK7 GBNY.
Please allow 28 days for delivery,
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SAVE £9.85 on the Special offe,

Altair Rom-Ram Board S
47.15

@ Easy to fit — no soldering required.
® Capacity of 12 ROMs.

@® Accepts eproms 2716, 2732,
2764 and 27128.

Provided with battery back-up to
retain data after your BBC Micro
has been switched off.

Battery recharges automatically.
RAM is write-protected.

ROM write protection option.

Compatible with most other BBC Micro
peripherals including:

Second processors: 6502, Z80 Torch.
Memory boards: Aries B20, Raven and
Watford 32k.

Double density boards: Opus,

MDS and Watford.

@® Comes complete with comprehensive Additional RAM chips for use on this board
instruction manual. can be purchased at £11.21 inc. VAT pé&p.

Extend the memory of your BBC Micro!

Britain’s first scrolling 3D
arcade game for the BBC
Micro is yours FREE with
every new Micro User

subscription or renewal.

This is the classic game that took the
BBC Micro world by storm when it
introduced a completely new generation
of 3D graphics. And it's still a best seller!

To take advantage of this unbeatable
offer, complete the subscription/

renewal section of the order form on
Page 173 and post today.

fIf your subscription does not expire for several
months you can renew early in order to benefit Only available
from this offer.) on cassette.
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i 4o ok Finalist for the Home Software
with your micro

than just playing of the Year Award
games, this 3
package is your

ideal introduction

to the four most

popular

applications for

professional

computers. All

the programs

have been

designed for

simplicity, so

even a child can

use them. Yet

they include

advanced

features not

vet available

on programs
costing many
timas as
much!

Contains 32 page booklet giving clear,
easy-to-follow instructions on all 4 programs

Word Processor: Ideal for Spraadsha_m: Enables you to
writing letters and reports. use your micro !;crr home ﬁ Word Processor .ﬂ, Spl‘EﬂdShEEt
There is a constant display of accounts or pocket money :

both time and word -::u::ﬂrrr\j,r records. It creates a display of Y& Database v Graphics

plus a waords-per-minute Eumbers in rows and columns.

display to encourage the ontinuous updating is

bué}dixg typist! A t.?nique possible, and a changed figure Now the ,re

feature is the double-size text can be instantly reflected

option in both edit and printer throughout the rest of the

mode — perfect for young spreadsheet. Your results can ll t th r i

children and people with poor be saved, to be used for a oge e

vision. future updates, or can be fed

.Databasat Vo TR e into its associated program . . ) ONE si l

storing information, just like ln mp e

an office filing cabinet. Facts Graphics: Part of the

you have entered can be spreadsheet section, |tllers

quickly retrieved by just keying you draw ba_r charts, pie " paCkage
in a word or part of a word. charts and histograms to give

They can be sorted, replaced, a graphic presentation of your

saved for future use or printed statistics. Helps to give life and

out. colour to the dullest figures! P —

programs for
an incredible
fow, low price! cassette 51" disc 3" disc

Also available fram:
BOOTS comsr Currys Dixons WHSMITH
Greens "IN RUMBEIOWS Sl and other computer stores

Use the special order form on Page 7 - No stamp needed!
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ALL the programs from

are now on tape and disc!

MARCH 198): Deathwatch,
Bingo and other programs from
Vaol. 1, Mo 1.

APRIL: King Kong, Nim, and
other programs from Vol. |, Mo. 2
MAY: Air Sirike, Pelmanism,
Anagrams, and other programs
from Yaol. 1. No. 3

JUME: Space Pilol, Nomism, and
other programs from Yol. 1, No. 4.
JULY: Tenpin, Spacepods. and
other programs from Yol. 1 No. 5.
AUGUST: Fruities, Animation,
and other programs from Yol |
Ma. b

SEPTEMBER: Hobin & Marian,
rescue Maid Marian. Galactic
Invaders. arcade game. DFS
Benchmarks, 14 DFS test pro
grams, Animation, new Lechni
gues. Terminal, connect a BBC
Micro to & mainframe.
OCTORER: Fishing, micro ang
ing. Joykey, jovstick Conversion.
Pentest and Bellringer, lightpen
utilities. Contowrs, educational
program. Link BBC Micros. fll.i'!
all the listings from the first
Electron Liser.

MNOVEMBER: Goblins, an en
chanted journey. Blackjack. the
casing Tavourite. Charge and
Pendulum, Body Building Course.
Sideways, program in ROMs
Pendraw, a light pen program. Plus
all the programs From the second
Electron Ulser.

DECEMBER: Tower, rFéscuc
treasure, Samta, help Father
Christmas. VDU 213, character
definer. Paged, graphic technigues,
Plus all the listings from the third
issue of Electron Liser.
JANUARY 1984: Barrels, arcade
game, Noteplay, musical wulity.
Dumpl and Dumpl, mulimtone
screen dumps. All the programs
from our Sound, Heginners' and
Ciraphies articles. Plus 12 pro
grams from the fourth Eleciron
Llser.

FEERUARY: Invasion, arcade
garme. Frogs, family fun. Balance,
number kearning. Key, single key
entry. Plus nine other programs
from The Micro User.

MARCH: Mazemunch, arcade
action. Birthday, Tamily fun.
Derricks number fun. Pixelpen,
tigh resolutson

APRIL: Microgoll, the simulation

1 Easiermaze and April Fool,
| seasonal games. Seawall and

Magic Square, maths fun. Filer
and Album, sounds database.
TRXI1, TRXI, RS4I3 driver
Heartrate, fitness monitor.

MAY: Dug Dig, asteroid adwven-
tures. Damralder, naval action,
Enwgid, easy envelopes. ﬁ[up-pl:n-.
Bady Building. Spire, graphics
windows, Adventure, a trapdoor
maze. Remumber, program utility.
Biglciter, large type. Memaory,
RAM eMiciency.

JUNE: Roadracer, 3D action

All our discs

incorporate an

automatic downloader.
Just boot up the dise, |
make a choice from the
menu — and away you
go!

and your cheque for £3 (tape to 53"”) or £5 (tape to 3”) (not credit

Save wWear on your
fingers and ensure all
your programs are
arror-free by using
our monthly tapes or
discs. Thay are only:
£4.25 cassette
£6.25 51" disc
£8.25 3" disc

You can also take out

a year's subscription

and have them posted

to you each month.
Cassette £40

51" dise E£60
3" disc £80

Chuadline, fosur-ia-a-lime. Monitor,
debugging routines. Toolkit, 8271
explored. Areas, easy maths, Spell,
spelling education.

JULY: Doomrun. deep space
drama. Backgammon, the board
game. Keys, uwser defined key
editor. Save? and Tidisk, disc
utilities. Alieel and Alieel, mini
adventures. Terminall and Ter-
minall, communication programs.
Acoustic, software and Body Buld
Modem.

AUGUST: Castle, enthrallin
adventure. Gridman, a high spee
strategy, Tedit, Teletext editor.
Dsquare. number fun. Dedit, disc
editor. Input, the ultimate input
routinge. Hells, Alice’s mini-ad
venture

SEPTEMBER: Villains, save vour
crysials. Rollerball, game of
strategy. Microterm, comms ter-
minal. T/Texiduemp, Mode 7
screen dump. Mumbersign,
number skills,

OCTOBER: Wampus, explore the
labyvrinth, Balloon, escape the
Goulogs. Splits, split screen ugility.
Pageram, paged RAM programs.
Imput1/2, inputs for the disabled.
Morecol, extended colours. D/A,
wavelorm generator. Integer,
direct addressing speed,
SNOVEMBER: Buster, line up the
diamond blocks. Duel, two player
action. Seaside, picture fun for the
voung. MTletters, teletext large
letters. Dscload, loading disc files
1o &EOD. 6502, second processor
programs. Synih, musical Body
Building programs.
DECEMBER: Paimter, pamt the
pyramid. Mimer, delve into the
depths. Snowvad and Carel,
seasonal programs. Garden,
shape Ir'I.H'!\_'FHI'IE. Medit, memory
editor. Caialog and Save, disc
uwiihigses. Ladders, mine-adventure
Plus Onrega Probe — a machine
ol pame.

JANUARY 1985: Rower, guidl:
our retriever. Backgammon, two
player version. Matchwood, shape
recognition, Messages, machine
code printing. Speediext, display
text at different rates. Search, a
powerful tool. Second processor,
Body Building and graphics
routines. Plus Galectic Treoon,
our wuperk free pame.
FEERUARY: Helicopier Dog-
fight, two player action. Craal,
dungeon adventure. Pilot, the

lamguage. Riddle, lirst Paledl pro
gram. Disdump, the ultimaie
disassembler. Talker, speech chip
wtility. Change, program dier.
Infout — ouwtput from assembler.
Plus Atowmie Protecior — a machine
code game.

MARCH: Astromines, space
action. Castle, two player catapult
battle. Data Maker, take the
tediam outl of r.:nlering Drata. Dise
Search, string search utiliny.
Command, give your BBC and
Epson printer the same character
set. Break Key, disable Break. Plus
Flex — a machine code game.
APRIL: X15, sideways-scrolling
spectacular, Mornington Crescent,
fun on the London underground.
Caleulator, AMX mouse math-
ematics. Dithering, colour mixer
Chatterbox, speech chip
procedures, Mus Rabbit Run — a
machine code game.

MAY: Stellar Rescue, arcade
action. Dominoes, simulation.
Plot69, fast Mode 2 plot routine.
Musical Events, a music inlerrupl
utility. Pound and Hash, an Epson
printer routine. Shella, let your
micro run vour shide show.
JUME: Othello, simulation of the
board game. Activities, word
associabion. Catmap, arcade enjoy
ment. Simon Quackers, superb
lightpen game. Shape recognition,
teach your micro Lo idq:nlil'}'.
Stripper, a routine for removing
line numbers. Epson, a type-setting
|.I!|!i|}'. L print, 5i|n|'|liﬁ|.::. SIFing
output. Ewal, using the Basic
command from machine code.
JULY: Fly, an arcade spectacular,
Draughts, a s\.|:||‘.u::|!| VEFZION.
Compox, 1D noughts and crosses.
Drouble Height, large characters in
Modes -6, Clock, alarm utility.
Compacter, compress Mode 2
screens. Inside Basic, using basic
routines in machine code. RAM
Fagt and RAMsave, two ulilitics
or sideways RAM, Yideo, ket your
graphics swing 1o music.
ALUGUST: Harbour Command,
superh arcade action 10 protect a
Cornizsh town. Frait Machine,
simulation of a gambler’s favour-
e, Mouse Organ, create, edil, save
and load your own tunes. Flash,
obtain alternative flashing colour
combinations. String Formaiter,
prevent end of line word splitting.
M/C Games, a random number
generalor and HY lc::.-' detection
routing.

SEFTEMBER: Ball Lighining,
can you tame the escaped lightning
ball in this fast arcade spectacular?!
Quarters, mind bending game of
akill for one or two players. 6502
Games, 8 simple arcade game to
round off the series. Yariable
Lister, keep track of your variables
with this superb utility. Smile

‘Humt, the final version of Al's
-mego-game, Error handling, the

vital routines. Plus all the listings
from the BBC B+ and Body
Building articles.

Special Offers|

® Any five of our monthly
tapes for only £15.

® All 10 tapes from the
1983 issues for only £25.

\ e

The Micro User from Day One -

Disc Upgrade Send your tape complete with inlay card and instructions as supplied

card number) with a covering letter stating what is required.




=

ER OITERS

ORDER FORM

A ""“"{ A UK & Eire (Sterling only) £15 2007
subscription Surface mail- Rest of world £25 2003
Air mail - Rest of world £65 2004

Free Fortress game 2283

Micro User
back issues

March 1983 £1 2008 Tick box if
April 1983 £1 2010 O renewal Commence with ...............c.cceeoerenee.... issue TOTAL
May 1983 E: gg;;
JJuur}fr 1983 £1 2013 Annual BBC 'B' cassette £40 2005
Sem 1983 €1 2018 subscription for 33 e 8T Fo9 2005
Oct }sgg g1 gg;g cassettes and discs 3" disc £80 2008
M 1 ;
Dg: 1353 £1 2018 ?Eﬂp'iiﬁ:‘:ld'd Commence with .................... (state menth) TOTAL
Jan 1984 £1 2018
Feb 1984 £1 2020 :1 Dust Covers £3.95 2220 ]
Mar 1984 £1 2021 l TOTAL
G 2 2
ay 1984 2023 s
June 1984 £1 2024 Binders UK - £4.26 2221 E
July 1984 £1 2025 Overseas - £5.256 2222
Aug 1984 £125 2026 TOTAL
S i
ct 1 y 028 & "
Nov 1984 £1.25 2029 Getting Started in Sound £6.96 2223 )
Dec 1984 £1.25 2030 a"# Grﬂphfﬂs Boak TDTAL
Jan 1985 £1.28 2037 —
Moy 1985 €135 3995 G Starte
ar # 2 1 E6595 2289
April 1985 £1.25 2034 = etting Sta : d Sm—
May 1985 £1.25 2035 in BBC Basic TOTAL
June 18B5 £1.25 2036 e
- =
e g AMX Mouse See Page 3 of order form
UK. Add p&p 80p percopy (5 or mora E3.20) ......ceieennn,
QOverseas (surface maill. Add p&p £1.50 per copy ..........
Airmall prices on application {please state issues required) >>> TOTAL

The Micro User Specials Acornsoft View
View View £52.80 23712
GAMES SPECIAL & sheet Viewsheet £52.80 2373
Magazine £1.96 2189 [ ] View/Viewsheet combined £99.60 2374
Cassette E785 2190 1 UK orders only TOTAL
Disc A EET £7.95 27191 .
T £7.95 .
3 £9.95 g;gg Altair Rom-Ram Board
£47.15 2309
Disc B 40T £7.956 2194 Additional RAM chips £11.21 2310
80T E;.ga 2rgg 2 Additional RAM chips £24.42 237117
- : T
3 b 2 UK Orders only TOTAL
Disc A & B 40T F:m grg? _
80T 14.00 27198 .
3" £18.00 2799 The Advanced User Guide t1150 2245 )
TOTAL
Casseite and Mazazine E&OC 2200 [ ] — L
Disc A and magazine40T £9.00 2201 [ ] Acorn Speech UK - £29.95 2224 )
Bor £9.00 2202 E . Owvergeas — £31.85
3" E11.00 2203 xtension TOTAL
Disc B and magazine40T  £9.00 2204 - e
- gazi 80T £9.00 2205 Mini Office BEC ‘B cassette £5.95 2231
3 £11.00 2206 Electron cassette £5.95 3062
: 51" 40T disc £7.95 2232
: 51" BOT disc £7.95 2233
Disc A & B and mag ;rg} E:ggg ggg; 3" disc £9.95 2234
3*  E19.00 2209 TaTAL

EDUCATION SPECIAL Assembly Book and cassette £9.95 2262 [
Magazine £195 2210 [ Pfﬂ.ﬂ"’mmf"ﬂ TOTAL
Cassette £595 2211 ]

: Basic Il Rom UK - £23.50 2219 [

Cassette and Magazine E7.00 2272 Owverseas — £25.50 TOTAL
Disc 40T £7.95 2213
BOT £7.96 2214

3" £9.95 2218 >>> oAl

—

Don’t forget to fill in your address overleaf! TOTAL CARRIED FORWARD OVERLEAF

i
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ORDER FORM

Total carried forward £ p You can also order
kel s g by phone, Prestel or
. MicrolLink/Telecom Gold
Single copies of

Eabiattan s ® Any of the goods listed here can
be ordered by telephone.

YRR Lyt | o, NI ® Micronet subscribers and other
£425 (625 €025 (828 users of Prestel can also use the
Deathwatch Mar 1983 2045/48

King Kong April 19B3  2048/52 Prestel mailbox.
Ajr Strike  May 1983 2053/56 y 5 ;
Space Pilot  Jun 1983 2057/60 ® MicrolLink subscribers and other
Tenpin Jul 1983 2087 /64
Fruities Aug 1983, 2065/68 users of Telecom Gold can also use

Robin & Marian  Sep 1983  2069/72 the MicroLink mailbox.
Gone Fishin' Oct 1983 207376
Blackjack/Gobling  Nov 1883 - 207780
Tower Bridge Dec 1983  2081/84 Tel:061-4800171
Barral Battle Jan 1584 2085/88
Alien Invasion Feb 1984 2089/92 -
Mazemunch  Mar 1984  2093/96
Microgolf  April 1984 2037/100 Kev P f Prestel :
Damraiders May 1984  2707/04 ey Page 89, then send your order to:
Road Racer June 1984  27105/08
Doomrun/Backgammon  July 1984 27109/712 61 4563333
Castles of Fear Aug 1984 2113/16
Villains  Set 1984  2117/20 24 hours
Hunt the Wampus QOct 1984 2121/24
Blockbuster/Duel MNov 1984 2125/28

Painter/Miner Dec 1984 : Micrﬂl-i“mﬂlﬂcﬂm Gold
+ Omega Probe ]' ac 2129/32

A i 79:MAGO001
+ Galactic Tycoon Jan 1985 2733/36 24 hours
" wprer Dogfight
e FRN | Feb 1985 213740

AST"UJ""FT:: }_ Mar 1985  2141/d4 Don't forget to quote your credit card

number AND your full address.

. Run Root F 4pril 1985 2145/48 - 4
Siella Rescue May 1985 2r149/52
Othelio June 1985 2153/56

Mutant Fly July 1985 2157/60 s gt
Harbour Command  Aug 1985 2157/64 Payment: please indicate method (/)
Ball Lightning Sept 1985 2r165/68

D Access/Mastercharge/Eurocard

0 Any 5 tapes for £15 O All 10 1983 tapes £25 FOEALIE e i o e

D Barclaycard/Visa
dhec 517 disc

- 583"
CIm!C Tage 40 track B wack 3° disc
F5595 (785 E785 (995 5w [ 00 O [ LN
‘;mﬂdﬂ BBC 'B°  2246/49 ] RO Sof (] Cheaue/pO
Electron J064 aqu made payable
——_— TOTAL to Database Publications Ltd.

: - BBC B c £6.95
Micro Olympics Eloetar Cavaetie EE B BLOCK CAPITALS PLEASE
51" 40T disc £7.95

51" BOT disc £7.95

3" disc £9.95

Bibliography  March 83 to Aug'84 51" 40T

d
Sept ‘84 to April ‘85 51" 40T
B

March '83 to April 'B5 51" BOT
BO track upgrade Post Code

6502 Second Processor

LUK orders only
Post to: The Micro User,
: R FREEPOST,
Ellj'::lfﬂa rL::Jaﬁ 1uﬁ?;::guctl?:rru::i&5: S?;[ﬂ'ﬂ Eurupa HDI.ISE,
READERS Air Mail price on application, HﬂZﬂl GI’D\I‘E,
Stockport SK7 5NY

No stamp needed if postedin UK.
Don't forget to fill in your name and address. Please allow 28 days for delivery.
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MACOB

@ MASSIVE DATABASE Poolswinner is a sophisticated Pools
prediction aid. I comes complete with the largest database
available — 22000 matches over 10 years. The database updates
automatcally a5 results come in.

PREDICTS Mot just SCOREDRAWS, but AWAYS, HOMES
and NO SCORES.

SUCCESSFUL SELEC guarantes that Poclswinner performs
significantly berter than chance.

ADAPTABLE Probabilities are given on gvery fxrure —

SYSTEMS

DIRECTTO YOU AT WHOLESALE PRICES

choose as many selections as you need for your bet. The — COMPUTERS MONITORS
precise prediction formula can be set by the user - you can Beoted, with detailed Microvite 1431 £185
develop and test your own unique method. Instruction bookiet BECBPus - ... ... : £483 i e ’
® SIMPLEDATAENTRY Al team names are in the pr Simply type in the reference BBCE 5. .. ive we. o £379 Micrwvitec 1451 ... ... ... ... EXI8
nambers from the screen. Or use FIXGEN 1o produce fiochure list autornatically (ses balow). I “BRCAN o . F419  PhilipgBM7502 ... ... ... ... ...f83
® DISCMICRODRIVE COMPATIBLE Tlpﬂll.‘lp-plii.tiwith COnversion instructions, | OFS [Acorn) ... ... .. . ... £a0 DISKS
® PRINTER SUPPORT Full hard copy printoat of data if you have a printer. | ZBO Znd Processar e ne, 230 STNIBOTC oo 60 U ol VO

AVAILABLE FOR Spectrum (48K), Commedore 64, VIC 20 (+ 16K), AMSTRAD

BEC B, Atari (48K), ZXB1 (16K), Dragon, Apple II. ELECTRON g:ﬂzﬁf‘““ Processor ... ... . = ;11“ (Fully guaranteed) box of 10
PRICE £15.00 (all inclusive) _ S \acial i "'“:n‘: MODEMS
AT LAST: No more struggling foz b e ostal g g R Pace Nightingahe ... ... ... ... E£130
FRRLT IS Sics e 0n et PR o e PRINTERS DUAL DRIVES WITH PSU
fiztures for 19856, Simply type in the date, and the full fortare lis is CanonPWIOBOA .. ... .. ... £279 AND MONITOR STAND
generated in seconds. Fully compatible with Poolowinrer, Conon PW11SBA . £389 MD802D i MmN - £
POOLSWINNER with FIXGEN £16.50 {all inclusive) T T ga79  MD4DZD AR e D R
NOT JUST A TIPSTER Epeon RXBORT ... ... ... . f242 DUAL DRIVES VERTICALLY
R Wum“‘#ﬁ‘m" Quendata 20cps Py LR || STACKED WITH CABLES +
| THE PUNTERS COMPUTERPROGRAM ;3 coomions oo T R T FORMATTING DISK
You can develop and test your own unique winning system by adjusting the | MDa02c Pows ada =i e i gy
analysis formula, or use the program in simple mode. Coursewinner V3 uses | FIRMWARE Mmo402c0 et e il S
mmmwymwmwimmmmtqm_wnﬁnﬂm View L S ey | ;
satimics, prite money, weight, gelng, trainer and jockey lorm ete, stc. It Wordwize + gag '@ Price includes VAT at 15% and delivery is
cutputs most likely winners, good long odds bets, forecasts, tricasts etc. The oriwise R L R FREE in the UK
database includes vital course statbstics for all British courses. You can update 1 e e e el | 3
the database - never goes out of date. Printmester ... ... ... ... ... .. £8 @ To order just send & cheque or postal arder
AVAILABLE FOR Spactrum (83E), Commedors 84, BBC(B) AMETRAD, Auri (K], Appie to us and the goods reach you fast.
PRICE £15.00 (all inclusive) inclndes Fiat AND National Hunt versions. | DATA RECORDERS ® Trade enquiries welcome.
Send Cheques'POs for retarn of post service 16 | Omega oo oo oo £21 @ Remember, our name is our guarantae.

Phone 24 has  SOFTWARE phone 24 hre
37 COUNCILLOR LANEEF,__CHEEDLE. CHESHIRE. & 061-428 7425 |

d for fall Lst of our sofrware)

8 Lister Gardens, London N18 1HZ. Tel: 01-803 1622
\ Telex: 8954029 att. MACOB /

Dept MU 985, 46 MIDDLE STREET, BLACKHALL,
HARTLEPOOL, CLEVELAND TS27 4EA
Tel: 0783 872430

MAIL ORDER ONLY X -
ExVAT Ing VAT & Sorry, office only — No callers without appointment
.Igl'ﬂ';' Hﬂ{;ﬁl@( PRINTERS - I.'.?Igraim
aga Taxan imlg) b 248, 5 .
Canon PW10DB0A [nlgl ...... 139,50 27895 NOTE.. A.LL PH'CES INCLUDE vAT AND CARRlAGE
Kaga Taan KPOIO .................. 33495 3E9.95 ExWAT  Inc VAT &
Canoa PW1156 ...........ccc0v0e e e 13485 388.95 Carriage
Epson RXB0 {100 cps) ................ £ 188,00 21785 . ' g Yiew |Word-processos) Y ... 4368 81.21
0 oy 1 T O o
22cps NLO. Friction . = o 196.77 20T nonne - 50 ek dnokls slis i@00EE E Prinimasier \Printer graphsics) .. . 2325 21.7%
OB00S 2 x 80 track double side (BO0K) 24295 28495
Epson LX8D Tractor Allachment 20,00 2550 NOTE — All BD track drives have a 40/80 switch| Graphacs ROM (Extensions to Basic) 5 21.78
Epson LX80 Sheet Feader 1 6153 MEDIA Halz {on Basie keywoids elg) 17.45 21.25
Epson FXBO{160cps) ... ! 315.00 36695 . - : : Sh. Sheuth {Basic debupging tool] ... . 2016 24.15
Epaon L1500 { 200cps. professional) __...... ... 84300 109800 High quality disketies 5.25" bewed in 10°s wath plastic library case Communscator  RS432 & tarmimal) .47.30 55.34
Epson P40 [Thesmal, BOcol) ..........ccccnvn.. 71.85 BE.95 13 Track 5850 ....... viveiass V50 16.50 Disc Docter  {Dise utility) 2745 3255
RO T OaRD ... 13.50 16.50 Replica 2 {Backup tape 1o disk utility] . W60 12.00
nhlsv,w HEEL PRINTERS £ 80 Teack 5550 ..., 1350 16.50 Belebase {Database Disky X . 20.848 25.00
Ouwen Diata/Daisystep 2000 ... 194.95 27895 Track DSOD 1E50
Juki B100 o Tk R 339.75 80 Track DSDOD ........ X 1350 16. GQH.“FUTEHE . -
COLOUR PRINTERS ?HESAD CLEANING KITS i i EEIBC B0 {Madel B with Aearn DFS) ,Ilga EE ?3:.1_3
Seikosha GPTODA (Special oMer Ill!l:lard P k11 15.85 BCimn S B E‘ 95
Rexal Drive/KBO/VIND Cleaning K TR | B B 212 85 Electron YTV Peck iwith recorder, games eac) ...... 126.39 149.95
| R 230.00 269,88 £ P8 {noreable. CF/M| 677.00 76322
MOMITORS — Gresn pson P8 (portable, C By 1 783.1
FREE! Sanyo 1IN 6400 B3.95 Epson HX20E (executive portable) ... ﬁﬁc.ag w 7
R i Epaon PXB with 120K RAM Digk .................. 7950 116
WITH EVERY PRINTER Sanyo 12H s B BSD  107.70
- LISTING PAFPER + BBC LEAD J¥C High Resolwtian ............... 169,95 195,95
({£6 extra for Amstrad lsad — phoms for other leads) MICROVITEC RGB MONITORS (BBC) Q Fs 2 .0
LISTING PAPER ::glrﬂ??};ﬁﬂﬁdu!sl ..... :qﬁﬂﬂﬁ 199.95 e aln
1 APMISA [with audw & PAL) ... 4550 12995
B0 GSM (listing) 95" 11” 2000 shests ... 1050 1725 1451 (853 « 582 dots| ... 22585 28448 BBC DISC
B0 GEM [letter grade) 9.25" x 12" 2000 sheets 1340 20.58 IR0 APMES s 20495 34395
Labels — Boxof 8000 ........................ oo 3451 44 86 OTHER
[2 abreast an 9.5 backing with central perf.) DFS Acaim u,gﬁgﬁisﬁ_‘?HE_ﬂ:ﬂ LTP_. 4 B5.00 9959 I NTE RFAC E
HIGH QUALITY DISK DRIVES (IF5 dsuble density disk interface 6082 69.95
BBC SX {Uses BBC's Power Supply| Penmman plotterturtie'mouse ... 213.35 24995
SN100L 40 track single side Low cost i BB 8S B4 85 Acorn Diata Racorder . AR 1 36.74
5100 40 track single side ( 100K) .. 19.95 9650 Sanyo DRIOT ...._....... o 28.95 ITES ]
SX2000 40 1rack doubbe side | 200K] . 4785 119.95 Sanya DRZ(2 i Ml 3695 4709 .
SX4005 BI;EI track dowble side (400K) ... 11220 13365 Teletaxt Aacerver .. 18485 21739 Inc. VAT and Carriage.
Dusl Ex PSU Speech Imterface Kit ... . 46.90 58.54 : ; i
D200 Dual 40 track single side ......... 13995 18595 6502 Second Processor 17360 20413 ® Acorn compatible, single density (10
Dtdﬁgsﬂaal 40 track dowble side L 19470 22895 ZBOA Second Processr " e 30895 35889 sectors per track).
0x8 ual B0 track dowble side ... 21450 25195 ATPL ROM Board ......... SRS A L 44.95 ® Double Density (18 sectors per track)
With Built In Pewer Supply : ik
$100 40 track single side {1 00K) _BBB0 11585 ey L 195 552 ® Runs protected software (Elite, Mini-
52000 40 tack dosble side (2001 11895 14250 37128 (16K 25080 LB8S 1 Office, etc).
track doubde gide (400K) 134.20 158,95 e e : ® 16K ROM i ORMAT.
it lrkens. (asith Pomvor Supply) i e TVLEEY BOFTWARE : o I"u"lﬁarnusrflzI ang‘;lgidrr? Shla: fitting instruc-
D500 2 x 40 track single side {200K) 18595 71895 Wandwiss (Woed-processer] ... 31.75 37.50 P g

Wordwise Plus |Word-precessae) . L 1] 46.75 tions.
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i BEEB BODY BUILDING
PACKS ORDER FORM

COMLEX

Unit 7, Fife St., Nuneaton, Warks. CV11 5PR.
Tel: 0203 371371

Mon-Fri 9am-5.30pm.

Pack 26 contents BAC Model B £339.00  Epson RXBOFT £249.00
® 7 TDA1022 bucket ® 5IC sockels. Electron £109.00  Epson FX80 £365.00
brigade delay line. ® | Screw terminal block. Advance 128K £999.00  BBC Model B + DFS £399.00
® 7 4017 guad two input ® 4 10k preset pots. Advance 256K £1050 Eﬂ“ﬂ;ml OBOA £289.00
NAND gate. ® 32 Resistors. Star £255.00

® 7 4013 dual D-Type ® 14 Capacitors. Dpus DI?ﬁaEHWES DAISYWHEEL

Flipffop. ® 7 Aux power connector. 5400 CSXL100 £94.00 PRINTERS
@ 1 [M324 guad Op-amp. ® 1 yard power cable. 5401 CSX100 £104.00  QuenData £209.00
® 1 MF6CN-50 lowpass ® 1 yard signal cable with 5402  CSX2000 £124.00  juki 600D £209.00
fifter. : crimped connector. 58025  CSX400S £144.00 ki 6100 £359.00
® 2 BC183 transistors. ® 1 Printed circuit board. 540150  CS100 £128.00  Silver Reed Typewriter EXA3N £275.00
® 7 E'ﬂ-m' plug. 540250 CS2000 £154.00 [:u.mputgr Interface £99.00
580250 CS400 £174.00  Silver Reed Daisywheel 400  £316.00
Please send me: : i T 54010  CD200 £244.00  Silver Reed Daisywheel 500 £373.00
4% 2211‘;551 i:u:g: Ei;;gg S L LE T 54020 CD400D £289.00  Silver Reed Daisywheel 550  £574.00
ac Pmu”:r et e 58020 £299.00  CDBOOS £319.00  Silver Reed Daisywheel 770 £834.00
b e Orives not listed — phone for price Cut Sheet Feeder for

POTAL - Acorn DFS £95.00 550 0r 770 £240.00

Opus DOFS (with Opus Drives) £55.00  Listing paper (2000 sheets)  £15.00

Overseas orders please add £4 for airmail delivery.
Y (e Cumana Discs (in plastic casel  £16.00  Free lead and paper with all printers

Prices include VAT and P&P

Please make cheques payable to Musbury Consultants and send to EPROMS ¢ MONITORS

Musbury Consultants, 8 Fairhill, Helmshore, Rossendale, Lancs BB4 4JX, 2764's £450 FPhilips 7502 green £79.00
21128's £4.95 Philips 7522 amber £85.00
Name _ - : e L= Fhilim?EIEIBM £95.00
DOT MATRIX Microvitec 1431 £199.00
Address -- PRINTERS Microvitec 1451 £259.00
o Mannesman Tally MTB0 £199.00  Saba TV/Monitor £189.00

Epson LX80 POA Special Offer
Epson RXB0 £21900 AMX Mousze £77.00

Prices for previous packs may be obiained from earlier issues of The
Micro User or from Musbury Consultants. (Please send SAE) l

All prices include VAT AND Delivery

r

THOUGHTWARE by O.UA L-S O FT Experts in sports simulations

WEMBLEY 1966
ENGLAND4 WESTGERMANY 2

In 1966 Alf Ramsey proved that English club soccer players, with intelligent management, could not only dominate European club football, but could take
on. and beat the rest of the world at International level. Could you do the same.

TAPE1 ’ TAPE 2
QUALIFIERS FINALS
A WORLD CUP MANAGEMENT SIMULATION

Summer 1984 and English International football is at its lowest ebb. We have failed to qualify for the European Nations Cup, and had a string of very poor
international results. In a few months we will sat out on the ‘86 World Cup qualifying trail. You have been given the most important job of restoring English
pride in their football. You have a match in Paris, the USSR at Wembley, and & South American tour, to assemble a team, first to qualify, and then to beat
the world's best in Mexico.

TAPE 1 (Qualifiers) TAPE 2 (Finals)
Current squad of 16 players + 20 user defined players. * Choose a 20 man squad to take to the finals.
Friendlies in Paris, at Wembley + South American tour. #* Group of 4 prelims. 16 to final knockout comp.
ANY team formation you choose. 2 from 5 substitutes. % Extra Time, PENALTY SHOOT-OUTS, where relevant.
*
*

In match tactics: any no. of individual player adjustments. Formation and strength information on opposition.
Your qualification group: full results and table. 2 from 9 substitutes (the FA tells us so).

ENGLAND'S GAMES: FULL PITCH, 22 MAN, 3D GRAPHICS & SOUND EFFECTS

QUAL-SOFT commants: With 5 levels of play, 12 depths of sophistication, and “fun” graphics, this game can be enjoyed by an 8 year old youngster as a
“fun” game, and by the most sophisticated as a tactical/strategy challenge of the highest order.

* % b ¥

PRICE & SUPPLY: Tape1 + Taps2 + 20 page book + p&p ONLY £9.95. ACCESS ‘phone orders 1/2 days, orders by 1st class post 3/4.

QUAL-SOFT, Tel: 0438
Dept. MU 721936
18 Hazelmere Rd.,

Stevenage, Herts SG2 8RX.

MNarnarr e Lo X o CRRRRER L LY b i gt e IR
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Please supply:
MEXICO ‘88
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HORNBY SOFTWARE

Britain's top Spectrum Pro-Golf Series now

( ADVERTISERS INDEX \

available for the first time on BBC Model B 1.2 0.S. Addictive Games Ltd 111 Mannesman Tally 21
: : Advanced Memory Systems Ltd 33 Martelec Ltd 144
The real thing, exact simulation of Britain's top golf courses. Akhter Computer Group 34, 35 Maxim Computer Systems Ltd 134
1. All goif rules apply. 2. Designed for one or two players. 3. Played off any Altra Roms 20 Mayday Software 122
handicap. 4. On each hole, distance, par, green enlargement. 5. Control shot — i?g‘l‘_ﬁ‘:‘m“'em 1%% EEEET“:UK 'LtdEd G ‘Ei;g
i SR, . i ectronics Edu. Dev.
choice of all clubs, strength. direction. 6. Graphics sxcellent. 7. Extremely realistic. BEC Publications &7 Manin Computar Prodiioss 38
TROON £7.75 NEWBIRKDALE £7.75 Eeebhugs‘.‘of: 2.3 }33 mﬁcm 1§3ources Ltd tg;
etchec icro-Ai
WENTWORTH EAST & WEST COURSE £11.00 BHL Software 150 Microdis 176
Latest Blue Ribbon Software Ltd 75 Micronet 800 114,115,116
MODRTOWN PRO-TOURMAMENT COURSE 1984 £7.75 C&CCo 147 MicrotestLid 149
ALSD SPECIAL OFFER FULL SERIES £28 C.J.E. Micros 79 Microworld Distribution 140, 141
Care Electronics a6 Microwriter Ltd 9B
Al prices include VAT & PEP Carson Developments 85 Midnight Technology Lid 144
Available from: Eash &f_CarEy Cpmpurers : gg m!rac:e Pc: nn:ng-,r I } g‘g
; s entrefine Engineerin iracle Tachno 1
HORNBY SOFTWARE, 21 Pinfold Hill, Leeds LS15 OPW. Chalick Bl 116 Nt C i 177 -
Telephone: 0937 65847 Chase Data Ltd 14,16 Nerthside Computing 160
Clares Micro Supplies 36,37 Oak Universal Ltd 62,63 106, 107
Colling Prof. & Technical Book 178 Olympic Systems Lid 124
Comiex 176 Opus SuppliesLtd 117,131,147
Commaotion 178 P & H Electronics 58
Computer Concepts 16,17 Pace 8. 152
Computer Usars Club 32 Paul Fray 144
CRS 35 Practical Programs Ltd 1567
Cumana 31.59 Qual-Soft 176
Cygnet Electronics 147 Selec Software 176
Data Store 122 Silent Computers 122
Datastar Systems UK 82 Silicon City 150
2 Dennison Manufacturing _ 180 Software Services 144
specialists in the supply of bulk custom Disking International 145  Solidisk Technology 7.8.9.10,11
wound audiofcomputer cassettes to Display Electronics 70 Speedysoft 121
Trade and Education Electronequip BO Superior Software 179
Flora Electronics 144 Surge Electronics 144
Gemini Marketing Ltd 18,18 T. Hall 150
Griffen Computers 138 Technomatic 51-57
DUPLICATION FACILITIES FOR HCR Electronic Services a7 Telford Electronics 144
MOST POPULAR HOME COMPUTERS Harnby Software 177 Thompson Marketing Asso. 122
16 TRACK RECORDING STUDIO 105 Computer Supplies 124 Twillstar Computers Ltd 68, B9
toa i ; J. P. Magnetics 177 ucc 107
Competitive Rates, Contact us for price list/quotations now. Leigh Computers 178 Viglen Computer Supplies 160-165
Linear Graphics Ltd 138 Vine Micros 135
M.U.D. 22 Voltmace Ltd 151

JPMAGNETICSLTD

UNIT4,7 MARY ST, BRADFORD BD4 8SW
TEL: (0274) 731651

Watford Electronics

\Macnh Systems 175 38-47

AMSTRAD EDUCATION SCHEME

(FORBONA FIDE EDUCATION AND TRAINING ESTABLISHMENTS ONLY)

* £200 EDUCATIONAL SOFTWARE AND UTILITY PACK ON DISC SUPPLIED FREE WITH EACH DISC DRIVE SYSTEM.
* SUBSTANTIAL DISCOUNTS AND SOFTWARE FOR SCHOOLS. * 1 YEAR FREE HARDWARE SERVICE CONTRACT.
* BUSINESS AND TRAINING SOFTWARE FOR HIGHER EDUCATION. * AMSTRAD BBCBASIC(ZB0) LANGUAGE PACK.
* DETAILS OF THE AMSTRAD NETWORK AND HARD DISC SYSTEM NOW AVA|LABLE,

CPC 464 COLOUR COMPUTER
64K RAM, 32K ROM
standard high speed basic,

27 colours, 80 column text,

3 channel sound, printer interface,
built in data recorder.
System supplied with £100
software pack on cassette. Also

with Green or colour monitor.

CPC 664 COLOUR COMPUTER
AS THE CPC 464, but built-in
unit is a 180K Disc Drive.
Includes CP/M2.2, DR. LOGO and
AMSDOS. System supplied with
E£200 educational software and utility
pack on disc. Also with green
or colour monitor.

SYSTEM SYSTEM
PRICES PRICES {
START START

AT AT
£189 £279

THEAMSTRAD CPC 664 COMPUTER SYSTEM

CONTACTTHE AMSTRAD EDUCATIONAL DISTRIEUTORS: NORTHERN COMPUTERS LTD.,
CHURCHFIELD ROAD, FRODSHAM, CHESHIRE WAB 6RD. TEL. (0928) 35700 (10 linas)

s PP N S e e — g e
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COLLINS - THE BEST
IN COMPUTING BOOKS

Leigh Computer Systems

Authorised Acorn Service Centre. ACT and Farranti Computer Dealer

DISC DRIVES

Inc VAT
OPUS E
5400
5401
5402
5802
540150
540250
58025D
54010 CD200
54020 CD&4000
580ZD £295
DFS KIT
OPUS DDFS (with drives]

MONITORS

CUMANA
CSXL100
CSX100
CEX2000
C5X4005
C5100
C5200D
C5400

E9.95
99.95
119.95
139.895
124.00
149.00
169.00
238.00
285.00
CDB0O0S 315.00
95.00
55.00

Inc VAT

£
84.00
B9.00
199.00
279.00
41500
183.00

PHILIPS 20MH GREEN
PHILIPS 20MH AMBER
MICROVITEC 1431
MICROWVITEC 1451
MICROVITEC 1441
SABRA TV/MONITOR

COMPUTERS

Inc VAT
E

ACORM ELECTRON

BBCH

BBCH « DF:

SANYO 555

ADVANCE 128K

ADVAMCE 256K

ACT MACHINES AVAILABLE

129.00
339.00
399.00
850.00
1050.00
1100.00

PERIPHERALS

HCR PROGRAMMER

HCH 16K RAM BOARD with
write protect (plugs into
BOM socket]

EXTRA RAM

AMX MOUSE

PRINTERS

DOT MATRIX
CAMOM PW 10804
CAMOMN PW1H 1564
EPS0ON RXBO
EPSON RXS0FT
EPSON FXB0

EFSON MX 100
EFSON FX 100
EPSON JXBO
EFSON LO 1500
MANNESMAMNNTALLY MTBO
PAPER (2000 sheats)

EPSOM LXEBO

DAISYWHEEL

SILVER REED 400

SILVER REED 770

CUT SHEET FEEDER for 770

EPROMS
2764

27128

EDUCATIONAL ORDERS SUPPLIED

1019.00

inc VAT
£

Wordwise Plus

Bruce Smith

A practical introduction to using both Wordwise and
Wordwise Plus with clear screen layouts — diagrammatic
layouts of any function key-presses to gain special effects.
000 383176 0 £7.95

Introducing CP/M

on the Z80 Second Processor

Bruce Smith

An introductory guide to CP/M for anyone with a rudimentary
knowledge of the BBC Micro.

57.00

36.80
23.00
78.00

Ine VAT
E
2989.00
399.00
218.50
245.00
373.00
420.00
487.50
516.00

199.00
16.00
P.OA

000 383108 6 £9.95

318.00
B34.00
240.00

Ovrder form

Pleass crder from your bookselipr or send the complete advertaement, indcating quanaity in the Boxes,
walth pour remaciance or credd caed dethil to the foliowsrg sddres

Depr 44 Postage: Add £1 50 for first purchase plas
Callirs Prafesssonal ard Techrical Books 50p Tor each addwional wem
B Gralvan Street

Landan WX LA

Marrs

~ Price list available on application -
F&F 80p small itams. £7 large items
All Prices include VAT

75 CROSS STREET
SALE

MANCHESTER
Telephone: 061-905 2144

7 COVENTRY ROAD
HINCKLEY
LEICS.

Telephone: 0455 612139

FISCHERTECHNIK AND UNILAB
INTERFACE

The Fischertechnik Robot kit includes the micro-
switches, motors, relays, lights, electro
magnets, potentiometers and all the other
necessary parts to create any one of six
Robots.

These can be controlled from your BBC
micro through the Unilab Interface. The
package comes complete with full software
and detailed instructions. :

P-ETK1-UN1 Fischertechnik Kit complete
with Unilab Interface.

£100.00 ex. VAT & P&P

THE TECHNOLOGY SUPPLIER
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FOR FURTHER INFO

RMATION PLEASE CALL

COMPUTING IN MOTION

TEMPERATURE PROBE

Want to measure temperature?

The Adelph One Probe offers

® A dozen shapes and sizes of probe all
interchangeable

@ Accuracy to better than 0.4 deg C

@ Digital display indeg C, F or K

® Maximum indication

® Chart Record on optional plotter

@ Four channel recording i‘ I

COMMOITION

£40.00 ex. VAT & P&P

Extra Probes
COMPUTING IN MOTION
0 1 8 0 4 1378

£2000 ex. VAT & P&P

Addresy ‘
A
5




SPACE BAR.

THE INTRODUCTORY SCREEN - — ot

- ._T..___I.._,rA.._._ i 1 1 — “’
- e ——— i "
i 1. ]:_‘ DL HE MAP ( b

— e T

S T
W ¥R e b
SCREEN L -._- - o ACORN EL ECTRON VERSION
v mm&_’rﬁ-_ T 5 cu _ .- !. .
ACORN refrigv&all the diomepasHhon und caves; some of the
€LECTRON OSyio CalleCt but many-areloce nstructed traps of falling

rocks and boulders Biher diamondsiié nearby giant eggs which hatch into feracious
reptfiles. You are cided by-maps fo guideé your way through the 12 increasingly difficult
levels. Each leve! features 4-way screen-scrolling over an area of 16 times the size of the

screen — an enormous challenge by any standards! A fascinating strategic game with an
Ingenious "password" feature which enables you to skip screens which you have already

completed DHC% Our best game yet!
®
@,’yﬂetltm When all 12 levels of Repton have been completed in succession,

a congratulatory message is displayed on the screen. The first person to send us a
photograph of this screen will win £400. Closing Date: 30th September, 1985,

SUPERIOR SOFTWARE LTD.
\| Dept. MU7, Regent House, O it oo
\ :

Skinner Lane, leeds 7. g BT o S e ol ot
8 Tel: 0532 459453,

iaails o looad, restusrr vour cassatte 1o us and we
will immadiately send a replacement




BBG MICROS
LOVEELEPHANTS

ELEPHANT MEMORY SYSTEMS get the best from your BBC Micro. ELEPHANT printer ribbons,
head cleaning disks and computer cleaning kits are now added to the ELEPHANT family to
provide you with a total computer supplies package. Together with ELEPHANT MEMORY
SYSTEMS disks — certified 100% error free and problem free and guaranteed to meet or exceed
every industry standard — ELEPHANT is now more than ever the brand to trust.

s ELEPHANT NEVER FORGETS

Dennison Manufacturing Co. Ltd.

Colonial Way, Watford, Herts WDE €Y, Tel: Watford (0923 41244 Telex- 955321
France: Soroolass, 45, rue de U'Est - 82100, Boulogne

Tel Réseau de Distribution: 60698 99, Administration des Ventes: 806.70.78, Talex: EMS 206 436 F

Germany: Marcom Computarzubehdr GmbH, Podbialskistr, 321, 3000 Hannover 51, Tel: (08111 647420, Talex: 223818
Italy: Eing Mec BPA, Via Regio Parco 108 BIS, 10036 Bettimo, Torinese, Tel: (011) 8008393, Telex: 811467 KINMEC-1
Other Countriss: Dennison International Company, 4008 Erkrath 1 Matthias-Clagdius-Strasse 8, Talex: 858 8600
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ELEPHANT MEMORY SYSTEMS get the best from your ‘BE:r Micro. ELEPHANT printer ribbons,
1ead cleaning disks and computer cleaning kits are now added to the ELEPHANT family to

rovide you with a total computer supplies package 'TJ.E-'.-“T her with ELEPHANT MEMORY
' YSTEMS disks — certified 100% error free ar nd problem free and guaranteed to meet or excesd
Very industry standard - ELEPHMH 18 NOW more than ever the brand to trust,

e ELEPHANT NEVER FGRGETS
. Dennison Manufa

Cu Ltd.

solonial Way, Watford, Herts WD2 4.JY Tal: Wat ord (0923) 41244 Tale
e Est 2100, gre

x: 8 Pkt

16502 gamés desig:
the final program

Telax: EMB ht 58 F

over 61, Tel l B4 420, Telax ..I.HSH’-
El.'J.‘-!-‘e.:v!J‘ ex: 211487 KI uu

Atthias-Claudivg-8 s 8 Telax: A68 B0

‘Debuadgina m



