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SERIOUS SOFTWAREFOR THE B B C MICRO

£27 •

• Adds 27 new commands for
Basic program development
and debugging

• Automatic error detection
• Fu l l  screen eclitot for Basic
• Host  of utilities instantly

available

EXMON

• Dual  screen operation
• Ful l  screen memory editor
• 6 0  machine code commands
• Invaluable if you wish to

program, debug, or learn about
assembler

MASTERRIE

• General purpose file
management package

• Allows large amounts of
information to be stored and
processed

• Extremely flexible
• Easy to use

SLEUTH
E29.00
4P

r o m o n n o w n 9 p
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• Revolutionary new debugging
tool for Basic programmers

• Dual  screen operation
• Single step facility
• Speed adjuster
• Gives YOU control over Basic.

!FREE!
information pack
To find out about these

and other Beebugsoft products
please phone for a

FREE information pack.
24 hour 0494 81 5228

kali&
ORDERING

INFORMATION
All these products are
available from your local
dealer and larger branches
of Boots.
Post and packing 50p Prices include VAT
Telephone orders
(24 hours)
0494 81 6666
Mail order:- P.O. Box 50
St Albans Herts
For further information
telephone (0727) 60263

• T h e  Information ROM
• O n  screen Help facility to aid

programming
• Includes Basic keywords •

Sound • Colour • Teletext • VDU
commands • FX Calls • GCOL •
Screen Modes • Memory usage
• PAGE/HIMEM etc

DISCMASTER
EDAM

• 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

SPELLCHECK II

• ROM-based spelling checker for
Wordwise or View

• Extremely fast on test timings
Watford 1.3 DFS — 920 wpm
Acorn 1.2 DFS + tube — 1450 wpm

• 6,000 word dictionary disc
• Dictionary increased with usage

I I



NEWS
GAMES
REVIEWS
UTILITIES
GRAPHICS
SOFTWARE
DISCOUNTS
PROGRAMS
HINTS & TIPS
USER GROUPS
INFORMATION
APPLICATIONS
SPECIAL OFFERS
TEN MAGAZINES
PER YEAR
TECHNICAL SUPPORT
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JOIN BRITAIN'S LARGEST
COMPUTER USER GROUP
TO GET 114E MOSI
FROM YOUR
BBC MICRO

JOIN BY SENDINC E11.90
FOR 1 YEAR MEMBERSHIP

•

(10 MAGAZINES)

OR 0.40  for 6 MONYHS
MEMBERSHIP (I MAGAZINES).

OR SENDC1.00 FOR
A SAMPLE ISSUE (UK ONLY)

R I C O  APPLICATION

MAKE C HEQUES PAYABLE TO
•

PO BC K 109 HIGH WYCOM

BE

BEESUG

BUCKS.
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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 o r  disc. Please enclose a  stamped.
self-addressed envelope, otherwise the
return of material cannot be guaranteed.
Contributions accepted for publication will
be on an all-rights basis.
c 1985  Database Publications Ltd. No
material may be reproduced in whole or in
part without written permission. While
every cat e is taken, the publishers cannot
be held It lally responsible for any errors in
articles, li.ttings or advertisements.
rile M k t . ,  U s e r  i s  a n  independent
publication and neither the BBC norAcorn
Computers Ltd are responsible for any of
the articles in this issue or for any of the
opinions expressed.
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Europress Sales and Distribution Limited.
11 Brighton Road. Crawley, West Sussex
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7 NEWS
Read all about it A l l  the latest events in
the BBC Micro's ever changing world.

7--DRAUGHTS
There's hours of fun in this superb micro
version of  the ever popular board game.

RAMIFICATIONS
A complete market survey of ROM/RAM boards

\s, p lus two utilities for sideways RAM users.

/  M U TA N T  FLY
High speed arcade action: Have you the
courage to tackle the deadly monsters?

7-INSIDE BASIC
We continue our series on using BBC Basic's
own routines in machine code programming.

SOFTWARE SCENE
Our fearless reviewers present their in-depth
evalution of some of the recent releases.

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

/ -MICROLINK

(-COM PACTER

Get in on the most ambitious development yet
the expanding world of telecomputing.

Save time and valuable storage space with
this utility to compress the Mode 2 screen.

7-COMPUTERSPEAK
Is computer jargon tying you in knots? Fear not,
we'll try to unravel some of the mysteries.

(-DOUBLE HEIGHT
A fascinating routine to let you print double
height characters by intercepting OSWRCH.
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Already a classic among
adventure games, the
new disc-based version
of The Hobbit features
superb colour graphics,
making it more
enjoyable than ever.

To celebrate, we're
giving away 50  of them.
All you have to do is
find the hidden
characters in a word
square and The Hobbit
could be yours.

See Page 31

116

120

161

185

199

MICRO DISCO
Let your graphics swing to your favourite
recordings with these video techniques.

ALARM CLOCK
Tired of dropping off during your late night
sessions? This program will help you.

144

UPGRADE
We explore how the second processor options
can give your BBC Micro increased power.

L

COM PDX

C I P T h i s  3-dimensional version of Noughts andCrosses will really exercise your mind.

r6502 GAMES
In Part V of the series we look at scoring and
how to incorporate the high score table.

PROBLEM PAGE
Stepper motors, music, printers and nautical
communications are all examined.

BODY BUILDING

COOK'S TOUR
A personal look at what is, was and should be
happening in the world of the BBC Micro.

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.

•-\

Wouldn't it be nice if the BBC Micro had a
numeric keypad? Here's how to build one.

INITIALISING THE OS

( F a  A  detailed guide to how the operating systemfunctions when you switch on or press Break. }

July 1985 MICRO USER 5



Increase your fire power!
More than just a joystick—a system
A  Nylon encased—Steel shafted joystick with ball and socket joint.
A  Fast sprung return to centre.
A  Graphite wiper linear potentiometers.
A  12. Months Guarantee.
A  7 day Money back Guarantee (on Hardware).

Complete control at your fingertips
A superb joystick and a keypad for the price of either one. Plus the software to integrate it
into the computer's system. One handset will work on it's own in the AID port as a joystick
and two fire buttons. joystick is immediately compatible with ACORNSOFT and
similar software.
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 AID 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 0.S. 1.0 or later and an
interface) duplicates any keyboard
keys on the keypads, in the
operating system, so that
it can become a
numeric keypad or
will take on the
function keys.

Callers welcome at the factory—Monday to Friday.

Made in England
DELTA 14b HANDSET L14•95
DELTA 14b/1 AID/USER PORT INTERFACE £14.85
DELTA DRIVER CASSETTE £5.95 or DISC £9.95
Prices include VAT and P&P

Numerous stockists
nationwide or direct
from us.

VOLTMACE LTD
PARK DRIVE
BALDOCK

er:10 HERTSSG7 6EV
=  Tel: (0462) 894410
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Your BBC would not be without it
Solidisk Sideways RAM is indispensible to all BBC computers

LIDISK's SIDEWAYS RAM is an almost indispensible add-on for the BBC user.
is available in either 32k, Mk or 128k byte capacity and is compatible with all issues of BBC
crocomputers along with most of the add-ons and ROMs obtainable for it.

a date, more than 37,000 units have been sold.
he Sideways RAM occupies the right most ROM socket of the BBC and sits in the same position in
e micro's memory map as the paged ROMs.
is means that the Sideways RAM can run almost all ROM type software including languages,

tilities and filing systems.
e difference between Sideways RAM and Sideways ROM is that RAM can be written to meaning

at only the presently required software has to be loaded into the machine, thus making redundant
e multitude of high current consumption and often unsightly ROM extension boards.
ideways RAM is also an invaluable tool for writing ROM type software to run on the BBC since
ftware may be assembled straight into the area in which the final version will run. This will save a lot

f time over using offset assembly and eprom programming/erasing on a non Sideways RAM
quipped BBC.
or the user who is not interested in writing ROM type software but is in need of the utilities provided
y the use of the Sideways RAM, we supply free software to make maximum use of the Sideways
AM facilities.
hese are included in the Sideways RAM Software package, a collection of no less than 5 diskettes
ontaining nearly 100 programs, from database, word processor, music system, sprite graphic,
rinter buffer, virtual memory, spelling checker, RAM disk, RAM filing system, VDU replay,
isassembler, machine code monitor, macro basic, video digitised pictures etc. and Solidisk Most
dvanced Disk Filing System version 2.0.
nother extremely useful feature is the ability to configure the Sideways RAM as a 'SILICON DISC'
in our STLDISC program. It makes use of available Sideways RAM as an extra disc drive,

nce the STLDISC program is loaded it acts exactly like a normal DFS with the exception that one
rive is now allocated to the Sideways RAM. All operations on this drive are much faster than a
hysical disc drive and, of course, impart no mechanical wear to them. This means that programs
ay be repetitively loaded, saved, spooled or exec'd many times and only the final version need
tually be saved to disc.
he extensive use of the facilities offered in the STLDISC program will allow the physical disc drives

o go longer between services and the discs themselves to last longer and could in fact pay back for
self in a fairly short while.
he STLDISC program will operate on any size of Sideways RAM and will configure itself to the
vailable space. Therefore a 16k board will give 4k bytes of storage, whereas the 32k will give 20k
tes and the 128k up to 116k bytes of 'Silicon disc' storage space.

RICES
e listed price (effective from the 15 April onwards) comprises the Sideways RAM fully guaranteed

or 1 year, comprehensive manual and a software package consisting of 5 diskettes formatted either
n 40 or 80 track. Please specify when ordering.

SWR32 (32k unit, by far the most popular): 1.58,95
SWR64 (Mk unit, new introduction model): £85.00
SWR128 (128k unit, the second most popular): E149.00

s Solidisk Software Support Service has to produce in excess of 16,000 diskettes every month, we
egret that we can no longer provide personalised service for disk copying. In extreme cases, when
au need to update your software diskette, either reorder a new software package (which is always

sold to you at nominal media cost (plus post and packing) or return the old package with E2.00 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.
The listed prices include the full software package and new manual.

SOLIDISK TECHNOLOGY LIMITED, 17 SWEYNE AVE, SOUTHEND-ON-SEA. ESSEX SS2 6,1Q. TEL. SOUTHEND (0702)354674 (10 lines).

WHAT THE SPECIALISTS SAY:
ACORN USER
(JAN 84):
'Exciting
PCN (MAY 84):
'Power to your
BEEB'
A8zB: 'Break
the RAM
barrier'

THE SOFTWARE PACKAGE
The Software package comprises of  5
diskettes, formatted either in 40 or 80
track. Please specify when ordering.
Volume 1:
Volume 1  contains a l l  t h e  general
applications of  Sideways RAM such as
load and save ROMs (the Menu program),
printer buffer ( the Printer program),
Improved D i s k  F i l ing System w i t h
unlimited catalog o r  PAGE a t  8LE00
(STLOE00 and 2.0 ROM), Silicon Disc (the
STLDISC program), the Quickcopy and
the Fast Backup programs which use
Sideways RAM to save you time and disk
swapping effort.

Volume 2:
Volume 2 contains the Wordprocessor,
Spelling Checker  a n d  t h e  English
Dictionary.

Volume 3:
Volume 3 contains the Macro Basic (a
program generator), a Linker-Editor and
the Virtual Memory Program, which lets
you use Sideways RAM to store Basic
programs thus allowing otherwise too
large programs to run.

Volume 4:
Volume 4 contains a suite of programs, all
part of the Solidisk Database system. This
Database allows you to retrieve any record
of up to 6500 records quicker than you can
remove your finger; each record can have
up to 15 fields of up to 60 characters long.
15 utilities are included allowing printing of
forms, tabulation, mailmerge, maths etc.
Volume 5:
Vo lume 5  c o n t a i n s  e x t e n s i v e
programming aids such as the powerful
Solimon, t h e  65CO2 assembler, t h e
Solitrace, a dual screen tracing utility, the
Invisible trace, the  Sprite and Sprite
generator capable of  moving 32 sprites
anywhere in a single picture frame, the
VDU Recorder, which mimics a E10,000
graphic computer and more.

FROM: T O  SWR32 T O  SWR64 T O  SWR128
SWR16 £ 2 0  £ 4 3
SWR 32 E 2 3
SWR 64 £ 5 6



SOLIDISK + MITSUBISHI N
A

THE MITSUBISHI 640K DISK OUTFIT:
This offer comprises:

One Double Sided, 80 track Mitsubishi M4853 disk
drive, cased in beige.
— One Solidisk DDFS Single and Double Density Disc
Upgrade.
— All leads and manuals (2).
— One Software package comprising 5  program
diskettes as detailed below.
— Full one year guarantee.
— All for £209.95 inclusive of VAT and carriage.

IMPORTANT
If you upgrade (now or later) to twin Mitsubishi M4853
disk system, Solidisk will offer you, subject to stock
availability, absolutely free a CPU and keyboard case
as shown earlier.
For that, you  have the
choice of ordering a 640k
Mitsubishi disk outfit now
and t h e n  la ter  o n ,  o f
returning your disk drive,
enclosing payment of £160
to cover the second disk
dr ive a n d  c a r r i a g e .
Alternatively, save  b y
ordering r i g h t  n o w  a
complete tw in  Mitsubishi
(2MB unformatted, 1.3 MB
formatted) Fantastic Offer at
only E359.95 inclusive.

THE HARDWARE:
As described earlier a s
shown opposite.

THE SOFTWARE:
The software comprises 5 diskettes, formatted in 80
tracks. Volume 1  contains the Word Processor,
Volume 2  t h e  Database, Volume 3  the  new
Spreadsheet 1.1, Volume 4 the disc, tape utilities and a
blank dictionary.
It would take several pages to describe them all. In
general, they are of  the highest standard as our
hardware products. Only the first 2 volumes will be
described below.

Volume 1:
Solidisk Word Processor and Spelling Checker with
English dictionary. Easier than View, Wordwise or

BIG DEAL: Sol
Sin

Scribe, you enter the WP by *WP (filename), then star m (
typing. What you see on the screen will be exactlsa dprinted on paper. SuYou don't even need to read the manual twice, the mos „ -
useful commands are all displayed on the top part of thE
screen. i n f i
This Word Processor features 80 column screer AL
throughout, direct on screen justification, automatic au
margins, page numbering, printer special commands, A%
Wordstar like editing commands for block move, block
delete, block copy, print, save, load text to cursor,
insert and overwrite, search and replace, total word
count, word frequency count, free space, * commands In-
etc, etc. S E
Solidisk WP loads and saves texts under 1 second flat ut:
and also you may save the edited version as many times sc
and under any filename you like. R .
And also better than any other wordprocessor, you can
spell check your document without leaving it, simply
type in Control-U. k  11

It h a s  s e l f  d ict ionary 2 !
generating capability too.
You m a y  c rea te  a n y
dictionary you like simply by
entering the words.
Solidisk WP is also excellent
as a  training tu to r  f o r
Wordstar, as used on most
16 bit computers.

Volume 2:
Solidisk Database. Solidisk
Database i s  a  random
access system, completely
menu driven and  more
importantly, very  easily
customised t o  su i t  any
particular need.

Important features include unlimited filesize and
number of records, all maths functions and 80 column
screen throughout. Solidisk Database is particularly
simple to understand and easy to use. You are first
presented with an option menu, which comprises 15.
different options. Each option will then lead to a new
menu and so on. Mostly you only have to enter an
appropriate data or hit the RETURN key.
You can design a new database, list all records, edit
them, merge them, split them, making mailshot with
Solidisk WP etc. For instance, Solidisk telephone
enquiries are dealt with by an ordinary BBC with twin
Mitsubishi holding the last 4000 sales records. Typing in
the name you retrieve the complete record quicker
than you can remove your finger. It of course runs
Solidisk Datafile.

SOLIDISK TECHNOLOGY LIMITED, 17 SWEYNE AVE, 4011THEND-ON-SEA, ESSEX SS2 6,1(). TEL. SOUTHEND (0702)354674 (10 lines).



I  N E W  PRODUCT
ANNOUNCEMENTS

Short form price list Ful l  price list on request
Qty Items
Sideways RAMs:

Prices P&P

SWR32 £58.95 E 1 .00
SWR64 £85.00 E1.00
SWR 128 £149.95 E1.00

CPU 8c Keyboard
Case (both) C30 00 £3.00
Solidisk DINS.
DDFS wi th 1.9 ROM) £38.95 £1.00
DINS (with 2.0 ROM) E48.95 E 1.00
DFDC (with 2.0 ROM) E54.95 £1.00
8" Controller £69.95 £1.00

Special Offers,
640k Disc Offer £206.95 £3.00
1.3MB Fantastic Offer £356.95 £3.00

Eprom Equipment,
Programmer C19 95 £1.00
Eraser C19 95 C100
2764 x 5 new low price £24.95 £1.00
27128 x 3 new low price C25 95 CI 00
Datalife Diskettes.
MD525 SS,,.DD £17.00 El Ot)
MD550 DS/DD £22.00 CI 00
MD557 2S,AD £28.00 £1.00
65CO2 with Software £13.00 C1_00
Solimonl 16k ROM £13.00 £1.00
2.0 DFS 16k ROM £20 00 £1.00

Total =
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Solidisk MODEM.
Single ch ip  FSK,  Multistandard internal
MODEM, requ i res  n o  solder ing,  n o
adjustment.
Supplied with Menu Driven SoliComms 16k
ROM, ready t o  b e  connected t o  a n y
information provider such as Prestel or Gold.
Auto dialling, auto answer, auto baud rate,
auto error correction.
Available soon. Price: 139.95 inclusive.

Solidisk Third Processor
Internally fitted 6502 compatible with Acorn
Second Processor, 128k a s  standard,
upgradable to 256k, 4 Sideways ROM sockets,
software supplied in ROM allowing unused
RAM to be loaded with Sideways Software or
used as Silicon Disk. Available soon.
128k 6502 TP: E179.00 inclusive.
256k 6502 TP: E229.00 inclusive.

IN STOCK:
1) NEW LOW PRICE EPROM&
2764s and 27128s are going down in price.
5 x 2764s now cost you only 24.95 per pack.
3 x 27128 now only 25.95 per pack.

2) P L E N T Y O F  U V I P R O M S  A N D
UVIPACS.

3) ELECTRON DISK INTERFACE.
This interface is BBC compatible and includes
3 Sideways ROM sockets.
It Plugs into the PLUS-1 and allows direct
attachment o f  d isk  dr ive and  software
compatibility with BBC disks.
PRICE: E39.95 inclusive, P&P: E l .&

SOLIDISK LOCAL
EXPERTS
We have people able to fit your equipment free of
charge in all the following towns. If your area is not
mentioned, ring the office!
Dunstable, Leighton Buzzard, Reading, Peter-
borough, Wimslow,  Penzance, Torquay,
Wimborne, Basildon, Stroud, Southampton,
Hoddesdon, Wa t f o r d ,  B e x l e y,  Marga te ,
Rochdale, Boston, London (all areas), Oldham,
Hunts Cross, East Dereham, Rushden, West
Bridgford, Wantage,  Bambury,  Gr imsby,
Kingston, New maiden, Woking, Taunton, King
Norton, S u t t o n  Co ld f ie ld ,  Ha lesowen ,
Leamington S p a ,  Hassocks,  Sal isbury,
Swallowne, Leeds, Huddersfield, Treowen
Newtown, Newtownards, Co Fermanagh, Co
Londonderry, L e  Mesnil S t  Denis (France),
Kalgoolie (Australia), Paramatta (New S t h
Wales), Manawatu (New Zealand).

however to change without prior notice.

tr, • e ' l L IKJe lh l  V ,  I utAirc-r1 I  '7 elixirs/p..1v AUP qilat ITI4PNEIRIN.RFA FS_Slie AS2 AM) TF1 I T H E N D  (0702) 354674 (10 lines).

Prices and specifications correct at time ot going to press: we do reserve the right
MU 7



SOLIDISK + MITSUBISHI
BIG DEAL:

THE MITSUBISHI 640K DISK OUTFIT:
This offer comprises:

— One Double Sided, 80 track Mitsubishi M4853 disk
drive, cased in beige.
— One Solidisk DDFS Single and Double Density Disc
Upgrade.
— All leads and manuals (2).
— One Software package comprising 5  program
diskettes as detailed below.
— Full one year guarantee.
— All for E209.95 inclusive of VAT and carriage.

IMPORTANT
If you upgrade (now or later) to twin Mitsubishi M4853
disk system, Solidisk will offer you, subject to stock
availability, absolutely free a CPU and keyboard case
as shown earlier.
For that, you  have the
choice of ordering a 640k
Mitsubishi disk outfit now
and t hen  la te r  o n ,  o f
returning your disk drive,
enclosing payment of E160
to cover the second disk
dr ive a n d  c a r r i a g e .
Alternatively, save  b y
ordering r i g h t  n o w  a
complete tw in  Mitsubishi
(2MB unformatted, 1.3 MB
formatted) Fantastic Offer at
only E359.95 inclusive.

THE HARDWARE:
As described earlier as
shown opposite.

THE SOFTWARE:
The software comprises 5 diskettes, formatted in 80
tracks. Volume 1  contains the Word Processor,
Volume 2  t h e  Database, Volume 3  t he  new
Spreadsheet 1.1, Volume 4 the disc, tape utilities and a
blank dictionary.
It would take several pages to describe them all. In
general, they are of  the highest standard as our
hardware products. Only the first 2 volumes will be
described below.

Volume 1:
Solidisk Word Processor 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.
You don't even need to read the manual twice, the most
useful commands are all displayed on the top part of the
screen.
This Word Processor features 80 column screen
throughout, direct on screen justification, automatic
margins, page numbering, printer special commands,
Wordstar like editing commands for block move, block
delete, block copy, print, save, load text to cursor,
insert and overwrite, search and replace, total word
count, word frequency count, free space, * commands
etc, etc.
Solidisk WP loads and saves texts under 1 second flat
and also you may save the edited version as many times
and under any filename you like.
And also better than any other wordprocessor, you can
spell check your document without leaving it, simply'
type in Control-U.

It h a s  s e l f  dict ionary
generating capability too.
You m a y  c rea te  a n y
dictionary you like simply by
entering the words.
Solidisk WP is also excellent
as a  training tu tor  fo r
Wordstar, as used on most
16 bit computers.

Volume 2:
Solidisk Database. Solidisk
Database i s  a  random
access system, completely
menu driven and more
importantly, very easily
customised t o  su i t  any
particular need.

Important features include unlimited filesize and
number of records, all maths functions and 80 column i
screen throughout. Solidisk Database is particularly1
simple to understand and easy to use. You are first
presented with an option menu, which comprises 15••
different options. Each option will then lead to a new
menu and so on. Mostly you only have to enter an
appropriate data or hit the RETURN key.
You can design a new database, list all records, edit
them, merge them, split them, making mailshot with
Solidisk WP etc. For instance, Solidisk telephone

enquiries are dealt with by an ordinary BBC with twin IMitsubishi holding the last 4000 sales records. Typing in
the name you retrieve the complete record quicker
than you can remove your finger. It of course runs
Solidisk Datafile.

SOLIDISK TECHNOLOGY LIMITED, 17 SWEYNE AVE: SOUTHEND-ON-SEA, ESSEX SS2 T E L .  SOUTHEND (0702)354674 (10 lines).



n start
.xactly

2 most
• of the

;creen
)matic
lands,
block
ursor,
word

nands

id flat
times

)u can
;imply

)nary
too.
any

 ply by

:ellent
r f o r
most

Short tOr ni price list. Full price list on request
Qty Items Prices P&P
Sideways RAMs:
SWR32 E58 95 £1.00
SWR64 C85 00 £1.00
SWR 128 E149 95 C1_00
CPU & Keyboard
Case (both) C30 00 E3.00
Solidisk DOES.
DDFS (with 1.9 ROM) E38.95 £1.00
DDFS (with 2.0 ROM) E48.95 £1.00
DFDC (with 2.0 ROM) E54.95 E1.00
8" Controller E69.95 Li .00

Special Offers.
640k Disc Offer E206 95 C3 00
1.3MB Fantastic Offer E356.95 E3 00
Eprom Equipment_
Programmer E 19.95 E 1.00
Eraser E19.95 £1.00
2764 x 5 new low price £24.95 £1.00
27128 x 3 new low price C25 95 £1.00
Datalite Diskettes.
MD525 SS/DD £17.00 E1,00
MD550 DS/DD E22.00 El 00
MD557 2S/4D E28.00 E1.00
65CO2 with Software E13.00 E1.00
Solimon 2 16k ROM E13.00 £1.00
2.0 DFS 16k ROM E20 00 CI 00

Total
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NEW PRODUCT
ANNOUNCEMENTS
Solidisk MODEM.
Single ch ip  FSK,  Multistandard internal
MODEM, requ i res  n o  solder ing,  n o
adjustment.
Supplied with Menu Driven SoliComms 16k
ROM, ready t o  b e  connected t o  any
information provider such as Prestel or Gold.
Auto dialling, auto answer, auto baud rate,
auto error correction.
Available soon. Price: E39.95 inclusive.

Solidisk Third Processor
Internally fitted 6502 compatible with Acorn
Second Processor, 128k a s  standard,
upgradable to 256k, 4 Sideways ROM sockets,
software supplied in ROM allowing unused
RAM to be loaded with Sideways Software or
used as Silicon Disk. Available soon.
128k 6502 TP: £179.00 inclusive.
256k 6502 TP: 1229.00 inclusive.

IN STOCK:
1) NEW LOW PRICE EPROM&
2764s and 27128s are going down in price.
5 x 2764s now cost you only 24.95 per pack.
3 x 27128 now only 25.95 per pack.

2) P L E N T Y  O F  U V I P R O M S  A N D
UVIPACS.

3) ELECTRON DISK INTERFACE.
This interface is BBC compatible and includes
3 Sideways ROM sockets.
It Plugs into the PLUS-1 and allows direct
attachment o f  d isk  dr ive and  software
compatibility with BBC disks.
PRICE: 139.95 inclusive, P&P: E1.00.

SOLIDISK LOCAL
EXPERTS
We have people able to fit your equipment free of
charge in all the following towns. If your area is not
mentioned, ring the office!
Dunstable, Leighton Buzzard, Reading, Peter-
borough, Wimslow,  Penzance, Torquay,
Wimborne, Basildon, Stroud, Southampton,
Hoddesdon, Wa t f o r d ,  B e x l e y,  Margate ,
Rochdale, Boston, London (all areas), Oldham,
Hunts Cross, East Dereham, Rushden, West
Bridgford, Wantage,  Bambury,  Grimsby,
Kingston, New maiden, Woking, Taunton, King
Norton, S u t t o n  Co ld f ie ld ,  Ha lesowen ,
Leamington S p a ,  Hassocks,  Sal isbury,
Swailowne, Leeds, Huddersfield, Treowen
Newtown, Newtownards, Co Fermanagh, Co
Londonderry, L e  Mesnil S t  Denis (France),
Kalgoolie (Australia), Paramatta (New S t h
Wales), Manawatu (New Zealand).

111 I

however to change without prior notice.
Prices and specifications correct at time of going to press: we do reserve the right

cria inset,/ Tu t  -I-mill rbnv I ! M I M I  17 SWFVNIF AVF SC11 ITHFAID-ON-SFA. ESSEX PiS2 & l a  TEL. SOUTHEND 107021354674 (10 lines).
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Herbie Briggs has
just destroyed the myth
that all floppy discs are

created equal.
They seem equal. Until you look at

the scams.
That's where equality ends.
Most companies seal their discs with a

spot here, a spot there. Leaving most of
each 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 vour data.

So much for their seams. Ours are
different.

THE SLOPPY FLOPPY:
Scaled 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 Memorexxiloppy disc.
Tight as a drum. That makes the Memorex

Memorex is a registered trademark
of Memorex Corporation

1984 Memorex CorporatKoi

MEMOREX

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 shut. Tight
as a drum.

Your Data, When it matters, make it Memorex:"

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

Which proves that a Memorex floppy
disc isn't equal to all the others. It's better.

Solid-Seam Bonding is just one example
of the extra care that goes into every
Memorex floppy disc. Be it 8," 51/4" or the
new 31/2'.1Extra care that lets us guarantee
every Memorex disc to be 100% error-free.

The next time you're buying 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



GREAT rilEVIIS:r;•21
REVOLUTIONARY NEW PROM 1. 1Fileaid extends
BASIC data handling
EILEA ID is a  data-

base system which i s
accessed via BASIC. I t
provides all the facilities
required f o r  complex
d a t a  h a n d l i n g .
EILEAID extends the
capabilities o f  BASIC
by providing fourteen
new commands which
allow you to create and
access indexed files on
diskette,

FILEAID gives you
the ability to write soph-
isticated applications
without worrying about
the format data actually
takes on the diskette.
No matter what the ap-
plication is,  F ILEAID
will handle it.

One advantage o f
FILEAID i s  that you
write your programs in
BASIC, t h e  language
you already know, un-
like other database sys-tems.

What good is a data-
base i f  you can't write
your own programs to
access it? BASIC is more
flexible than any of the
database languages.

The BASIC program
may operate i n  any
MODE and access as
many files as required.

FILEAID is supplied
as a EPROM. a diskette
and a 77 page manual.

The EPROM contains
the extra BASIC com-
mands for accessing in-
dexed files. The diskette
contains five utilities for
creating and maintain-
ing your database sys-
tem. The manual is  a
comprehensive guide to
using F I L E A I D  and
contains an example of a
telephone directory.

The program required
for the telephone direc-
tory system is supplied
on the utilities disc.

14 MICRO USER J u l y  1986

FILEA1D is extreme-
ly easy to use yet very
powerful. F i r s t  t e l l
EILEAID about the file
using the file definition
utility. Simply give it the
names o f  the BASIC
variables, their length
and the maximum num-
ber of records that you
want the fi le t o  hold.
['ILEA ID then creates a
file large enough for the
definition you have de-
scribed.

To write a record give
the relevant command
and FILEAID takes the
c o n t e n t s  o f  t h e
appropriate variables
and writes them to disc.
When you read that re-
cord it returns the values
to their BASIC vari-
ables. Yo u  can access
the file randomly or se-
q u e n t i a l l y  a n d
EILEAID takes care of
the problem of keeping
the index up-to-date.

EILEAID has been
written so that i t  uses
every bit of storage you
can spare. The  more
storage available f o r
FILEAID the faster i t
will work. It dynamical-
ly manages the available
storage to Optimize per-formance,

To g ive F I L E A I D
more storage just set
PAGE t o  a  h i ghe r
value. A n  E P R O M
command is available to
help you do this.
•  Record Fields may
be Integer/Real/String
•  Random A c c e s s
Functions:- R E A D /

ADVERTISEMENT

INSERT/REPLACE/
DELETE/REVERSE -
DELETE
•  Sequential Access
Func t i ons : -  T O P /
B O T T O M /
R E A D N E X T /
READPREV
•  Mul t ip le  Vo l u m e
Support -  Maximum 4Drives
•  Unlimited Number
of Files per Program
•  B A C K U P /
RESTORE Utilities
•  Maximum Records
per File 65,000 (depend-
ing on Disc Space)
•  Maximum Record
Size 4096 Bytes
•  Maximum o f  196
Fields (BASIC Va l i -

I COL
Microsystems

YOU'LL LOVE
ables) per Record
•  F i l e  A U D I T /
INFORMATION Func-
tions
•  Comprehensive 7 7
page Manual detailing
Concepts/Facil i t ies/
Examples

THE CONCEPT!
•  Free t e l e p h o n e /
address directory system

t  : a t • t t s  P a P
OS • its• AS ACV
U M  Pd1 Point .

Machine code graphics...NO PROBLEM!
This i s  n o t  j u s t

another m/c monitor.
AID offers features far
in advance o f  other
monitors.

One unique facility is
it's ability to leave the
program screen display
unaffected when dis-
playing A I D  informa-
tion: Using this original
DUALSCREEN con-
cept mic graphics 'prog-
ramming becomes fun.

"This dual screen feature is a cracker- Acorn User, March 1985.

E  1 . s • t T . Z  P l .  P
CPS MOAN 401)
t ,  init P II P I AIL

P.O. BOX 74,
Bradford,
West Yorkshire. BD6 3RN



Before you go mad at Silverstone, let
IIDavid Hunt drive you round the bends.
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R S  is far mid away till. must realistic sinitilalioti of motor
racing ever devised.

rPchnically, of course, its a computer game for the BBC Micro.
But somewhere in the middle of your first practice lap you'll realise
that 'game. has nothing to do with it.

Instead, you'll experience how it feels to drive every bend,
straight and gradient of the world's fastest Grand Prix circuit. hi a
machine that accelerates frUM 0 10 100 mph in just] seconds.

Gear ratios, engine tuning and handling - they're all accurate
in their finest detail and faithfully programmed into REVS.

You ran eiien pre-set the aerodynamic profile of the car to stilt
your driving style.

So take our advice: before you in for the lap record at
Silverstone, study David Hunt's circuit diagram.

After all, ts'hett was the last time you had a free driving lesson
from a professional?

For the address of your nearest Aeornsoft stockist, or to order
REVS on credit card, call 0933 79300 during office hours.

Or send the coupon below to: Acornsoft, cio Vector Marketing.
London Road, Wellingbomugh, Northants N I -  Please allow 28
days for &liven'.

F o :  Acorn:40ft, r/o Vector Marketing, London Road,
Wellingborough. Northants NN8 2RI„
Please send me REVS forThe BBC Microcomputer.
No. of 1 fises at i',17.65 inc VI '
No. of Cassettes at £1193 inc VAT
I enclose PO/Cheque payable to %cornsoft Lid. Or charge my
credit cant
Card Number: Barelaycanl/Access (delete)
Name
Addivss

Sii„matuo•
n i s i  code

_ AroorA7

j r i r " w p • .

-41Kilif,ROM#ACORN SOFT.7

MU



Catch an incredible AMX MOUSE' The advanced opto-mechanical device
that brings to your BBC micro facilities once only available on more
expensive computers. Now you can use ICONS, WINDOWS AND
POINTERS in your own programs.

Plug the MOUSE into the user port, and the EPROM into your board. The
latter contains fast machine code routines for creating on-screen
windows, icons and pointers. And means that the MOUSE buttons can be
progammed for use with commercial software such as Wordwise and
View. There are two manuals included, explaining how to operate the
MOUSE and the ROM routines, which are available in both basic and
machine code programs_

Included in the package are two superb programs:

AMX ART has to be seen to be believed! It's a computer-aided drawing
program that's just as good for serious applications—such as the
preparation of detailed architectural and engineering drawings or
teachers' worksheets—as it is for having lots of family fun! And if you're
artistically inclined, you'll be astonished at the quality of work you can
produce and save. It makes full use of on-screen menus, pull-down menus
and icons: the ideal, easy way for novices to learn and gain in confidence.

A terrific new program designed for the AMX MOUSE_ If you want to get
properly organised—at home or at Work—DESK is for you!
The main screen contains a desktop with header offering SYSTEM, FILE
and EDIT menus—plus an additional menu for extra features; and there's a
constant time display
Down the right-hand side are icons displaying Disc Drives, Memo Pad.
Telephone Book, Diary Alarm Clock, Printer and Trash Can. Simply by
using your MOUSE you can select any service you require.

•MEM 0 PAD —Up to three pages of text may be stored. With printing atthe touch of a button.

•  TELEPHONE/ADDRESS BOOK—Up to 200 or 400 entries (depending
on disc drive capacity) wrth handy scrolling search.

•  DIARY —Displays a calendar for three months, centred on the current
month, with scrolling backwards and forwards. Dates with entries are
highlighted: select a date and view the entries.

•ALARM —Sounds at the time you've pre-set, whichever DESK service
you're using.

MCALCULATOR —A full-function calculator can be brought on-screen at
any time, and results can be stored for use in Memo Pad, etc.

1
r r – a r i l e

D R I V E 2 AND( Desk

1 P1otLwe

I i I
Drive

7
Systems

Memo

E _   3.1415927 )
Bc'°t ( N )  C T )

WC1D(E10
Ctf) CO 0  0  M e m

O M  0) 1 1 1
M O © 1 0

Combo
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DAiV'E 0

DRIVE

01',IIVE 2
,OR0a :3

ZZ

..... .....

L S _ e _ e  us on Mouse Links on Ifiewtax tube link on Prestef Page No. •258216#

ICON DESIGNER is an invaluable program for creating and storing iconsfor use in your OWN programs.

The AMX MOUSE may be used with any BBC Model B fitted with the
Operating Systeml_2; and it's compatible with the 6502 second processor
and disc or tape filing systems_

AMX ART I
GRAPHICS I
PROGRAM EL.

GRIDLOCK
FAST
SLOW
SERIAL
PARALLEL V
TAPE
DISC
*COMMAND
CANCEL

PATTERN BOXES

PROGRAM
ICON OESIGN

Any window showing Telephone/Address Book, Diary or Memo Pad may
be dumped to the printer by simply selecting the printer icon.
An interface program for Wordwise+ and View means pictures created
with AMX ART can be merged with text upon printing out

Another remarkable new program for the AMX MOUSE. Now you can
enjoy many drawing features you'd never expect to find at this price!
The Zoom facility means easy and accurate amendments to your
drawings, one dot becomes a character. You can copy, rotate and reflect;
enhance circles; draw ellipses and arcs; and print icons, too. Borders
can be added, and pictures can be stripped and
centred ready for saving and printing.
There's colour sketch, too...
Great for budding artists!
All disc software is available on 40
or 80 Track and 3" disc. Please state
which you require when ordering.

[ h l e  E d i t Goodies
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These exciting AMX products are available from top computer dealers. Or
you can order direct from us. Send cheque/PO to Advanced Memory
Systems Ltd, Green lane, Appleton, Warrington WA4 5N6. Ring (0925)
62907)602690 for instant ACCESS and VISA orders.
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The BBC BASIC
1 compiler for the
BBC microcomputer

This is the most comprehensive
compiler of any sort to be mode
available for the BBC Micro.
It will compile practically all of BBC
BASIC (with the few exceptions listed
below), and is the only available
compiler which is compatible with
BBC BASIC syntax, allowing existing
programs to be compiled simply and
in most cases without alteration. It is
also the only BBC BASIC compiler
offering full floating point arithmetic.
Like many PASCAL compilers,
ACCELERATOR achieves compact
compiled programs by using an
intermediate code (G-code) rather
than 6502 machine code_ This
G-code is executed by another part
of the compiler.
Other compilers produce machine code up to 5 times
longer than the original program especially when
catering for floating point arithmetic. By using G-code,
ACCELERATOR ensures that the object program is
compact; in some cases actually smaller than the
original program.
Machine code programs produced directly by some
compilers are sometimes faster than intermediate code
but, as explained above, they are usually larger.
ACCELERATOR normally compiles to the intermediate
0-code but a variety of utilities are supplied with the
ROM that allow the G-code to be converted into
machine code. Machine code programs can only use
integer numbers.

Computer Concepts

Other utilities are also supplied that
allow the user to create his own

sideways language ROMs.
ACCELERATOR therefore offers the

user the choice between efficient
G-code compiled programs, or larger

but faster machine code.
ACCELERATOR is a complete

compiler package including 2 ROMs,
comprehensive spiral bound manual,
disc with utility programs and quick

reference card.
Note the machine code converter

utility programs are supplied on a
40/80 track disc. These require a disc

drive to work.

EXCEPTIONS: The EVAL statement cannot be compiled
because this must be interpreted at run-time, and in-
line assembly language is not permitted as this is not
appropriate to an intermediate code compiler.
LOMEM, PAGE, TOP and TRACE are not relevant. VAL,
RND, FN have been rationalised for predictable type
conversion, but can be used as described in the
manual.
When converting to machine code no floating point
arithmetic is allowed, only integers (16 bit). The ESCAPE
key is handled in a slightly different manner
Although ACCELERATOR is a very powerful tool it
should be understood that it cannot turn a bad
BASIC program into a well written machine code
program, any more than a Stradivarius can make a

poor musician sound brilliant,

Available from all good BBC dealers or directly
from ourselves at the address below.

E.55.00 + E1.00 p&p + VAT (E64.40)



NITER SHEET
The electronic spreadsheet program

Spreadsheet programs hcrve become one of the most popular micro-
computer applications in recent years. They can be thought of as a
totally general purpose numeric tool, of use to anyone who hos to
hondle figures, cakulate costings, keep control of running costs, or just
simple budgeting.

This package contains the ROM itself, a quid( reference card, on
introductory manual to spreadsheets ond a comprehensive reference
manual. Chip fitting instructions and o function key strip are also
included,

The program has many quite unique features.

1) 40, 80 or 105 column screen display. The special 105 character
screen mode displays more than any other spreadsheet.

2 )  Up to 16 spreadsheets may be stored in memory at once.

3)  Data can be transferred from one spreadsheet to another.

4 )  Spreadsheet data can be transferred to and from popular
wordprocessors such as WORDWISE and VIEW.

5 )  This package will integrate directly with other ROM-LINK compatible
products, such as INTER-CHART, which can produce charts and graphs
of data from the sheet.

6)  Formulae in boxes are tokenised to save space. This means
larger than normal spreadsheets can be accommodated.

7)  Main menu enables even the inexperienced user to operate the
more complex functions. There is no need to remember long command
names.

These are in addition to many other powerful features such as: Variable
column widths. Flexible replication toadies. Insert and delete rows and

columns. Numbers may be printed in three
formats. The number of decimal

places is variable from 0
(integer) to 9.

Com er C
Place, Hemel Hempstead, Herts. HP2 6EX (0442) 63933

24K (Two ROMs)

Locking/unlocking of boxes. Boxes may be justified left or right for
numbers and left, centre or right for labels.
Most of the above features can affect individual boxes, rows, columns or
the entire sheet.

INTER-SHEET supports a large range of high precision mathematical
functions. These include all the more common functions such as SIN,
SOP, TAN etc. but also include special sheet functions like SUM, MAX,
MIN, LOOKUP AVERAGE.

A special form of windowing has been included allowing any row or
column to be held on screen as the sheet scrolls underneath.

All in all these features go to make INTER-SHEET the most powerful and
flexible ROM based spreadsheet avoilable for the BBC Micro•computer.

£4900  + VAT (E56.35)

-ROM-LINK
INTER-SHEET is the first of a fully integrated suite of ROMs for
the BBC MICRO to be known as the ROM-LINK series. Any
ROM-LINK compertibie product can run in memory with other
ROM-LINK programs, and data can be transferred directly from
one to another.

).•
1110M-LIIIH



MAZE
Electron Cass SLG11 Eb  99
BBC Cass SOG11 E9,95
BBC Disc S t a l l  El 1_50

AVIATOR
BBC Cass S B G 0 2  E14.95
BBC Disc S N G 0 2  E17,65

FIREBUG
Electron Cass SI.G39 E6.99
BBC Cass S B G 3 9  E9.95
BBC Disc S 3 9  E11,50

FREE FALL
Electron Cass SL(I28 E6.99
BBC Cass S 8 6 2 8  E9_95
BBC Disc S N G 2 8  El 1,50

SEVENTH STAR
BBC Cass S B 6 3 6  £9.95

HOPPER
Electron Cass StG23
Electron ROM SCG23BBC Ca ss S6G23
BBC Otsc SNO23

a C

No-

dectron

GRAPHS and CHARTS
Electron Cass SLXO2 E6 99 -
BBC Cass 5 8 X 0 2  E9.95

acorn*  elect
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CREATIVE GRAPHICS
Electron Cass SLX01 E6.99
BBC Cass S B X 0 1  E9 95

3fiNsen
Shirley Conran's
Wow Garden

MAGIC GARDEN
BBC Cass S B X 0 4  E9 R5
BBC Disc S N X 0 4  El 1.50

LABYRINTH
BBC Cass S 8 6 4 1  £9.95

BBC Disc S N G 4 1  E11,50 1

MAGIC SHOW
Electron Cass SLX11 £6.99 Z
BBC Cass S B X  11 E9,95

BBC Disc S N X t  1 El 1 50 7 ,

CHESS
Electron Cass SEGIO E6,99
OBC Cass SBG113 E9 95

SNOOKER
Electron Cass SLG21 E6.99
BBC Cass SBG21 E9,95
BB:- --1,isc SNG21  E11,50

Oak s•V

Watch your Weight

fl

WATCH YOUR WEIGHT
Electron Cass SLAV E6.99
BBC Cass S B X 1 7  EII.90

7
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Acheton
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ANA

ACHETON
BBC Disc S N G 3 7  E17.65
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Black Box
and Gambit

•,-.,---,rwelAnom

'mm' Lit
BLACK BOX & GAMBIT
BBC Cass SBG34  E9.95
BBC Disc S N G 3 4  El 1 SO

PICTURE MAKER
Electron Cass SUM E6.99
BBC Cass S B X 0 3  E9.95
BBC Disc S N X 0 3  El 1_50

icon, •  electrc

STARSHIP COMMAND
Electron cass SLIiZ2 E 6 9 9
Etectron ABM SCGV E14 95
BBC Gass sBGn 0 1 . 9 5
813C Disc SPIG2-  0 1 . 5 0

ACC,

Monsters
, • • 111 0 A A M o a b

l a l t a s k r  . a . e l o i d n o . , , ,  m ,
i Amor

f l a w  e l d t .

••.• A - A t a s n a 4 A A  • • , , r

MONSTERS
Electron Cass SLGO3 E6,99
BBC Cass S B G 0 3  £9.95
BBC Disc S N G 0 3  E11.50

Go
OCKOvo-,• • A A , *  e

•  a

GO
BBC Cass S 0 C 4 2  E9.95
BBC Disc S N G 4 2  El 1_50
Electron Cass SLG42 E6.99

ELITE - the
fascinating science
fiction programme
involving trading,

combat, navigational
and entrepreneurial

Skills.

Bedroll Cass SI_G38 £1295
BBC Cass S8G38 E14.95
BBC Disc SNG38 El 7,65

111 114'11 B Y0S3111PHONE BY I  '- I MMISMOO.Mad•
S A a

, I S i A A A • • • •

Telephone 0933 79300 between 930a.m. and
4.30 p.m. Monday to Friday.
Your order will be taken
personally by our TeleOrder
Sales Department - simply
state your Access or
Barclaycard Number and
date of expiry.

Complete the coupon indicating the fillets),
type of software required and make of

computer Enclose your
Cheque made payable to
Vector Marketing Ltd. or give
your Access or Barclaycard
No sign and send to address
shown in the coupon.

—.111111

If you would like a catalogue phone 0933 79300
VECTOR MARKETING LIMITED. LONDON ROAD, WELLINGBOROUGH, NORTHANTS NN8 2R1
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WORKSHOP
Electron Cass SLE23 £5.99
BBC Cass SBE23 E9.95
8Br S N E 2 3  El 1_50

-------41111111111=

COCKTAIL MAKER
BBC, Cass SBX10 E9•95
138C Disc SNX10 E11.50

ACORNSOFT and VECTOR
Vector is the central distribution organisation for the Acorn Group
including ACORNSOFT and associated software.
We will despatch your goods by First Class post within 24 hours
of receiving your order.
DON'T FORGET, VECTOR CAN OFFER

THE COMPLETE RANGE.

Tirle frit- C t n n 1 P  n

YOU CAN NOW BUY
THE COMPLETE RANGE

OFACORNSOFT
CASSETTES •DISCS &
ROMS FROM VECTOR

LEARNING PROGRAMMES

MATHS i
BBC Cass XBX09 E12•65

SPANISH L E T ' S  COUNT
BBC Cass SBX15 £14.95 BBC Cass XBE12 E99a

BBC Disc XNE12 E11.50

MgrPISNEW
eit tot also Foot witith
bars of recrVity optiect

A01
Complete the order form inserting the codes and prices shown in this advertisement, or, fro yol./PPIP—ii-Mlogue and send to:

VECTOR MARKETING LIMITED, LONDON ROAD, WELLINGBOROUGH, NORTHANTS NN8 2RL
NameThis order is for:

Title Code P r i c e

To ensure that the correct items are sent lick which format you are using
BBC Cassette n  Disc E l  Electron Cassette E  R o m o

0 . . . .  PEI% 1 1 1 1 1 K K

—gr

P o s t Code
Telephone No. lin case of query)
Cheque enclosed for E
Barclaycard A/c
Signed

or charge my Access/

A d d r e s s i t o  agreu c r e d i t  card account' ( O A

i C v n i r t •  rinta otcrerItreI Ticki f  VAT intiniro recuired E ,



WIN A SAFARI 1TO KENYA 1

An opportunity to win a super ELEPHANT Safari for two persons - luxury accommodation, travel and all expenses
paid - with every purchase of a 10-disk ELEPHANT pack made between 1st April and 30th June 1985! c o
Look for your participating ELEPHANT Dealer's special Competition Display and pick up a simple puzzle card with h  e
your purchase. Send it to us with an ELEPHANT 10-pack top to receive, completely free, an ELEPHANT 'T' shirt and S t
an opportunity in this exciting competition. Each subsequent 10-pack purchase and completed puzzle card gives I n
you another opportunity - there's no limit!
Should you have difficulty in obtaining ELEPHANT products, phone or write for details of your nearest Dealer.

Damien
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C ;
EC

Dennison Manufacturing Co. Ltd. P I
Colonial Way, Watford, Herts W02 CY,  TeL Watford (0923) 41244, Telex 923321 r e

U2
CI

ELEPHANT NEVER FORGETS
Prams: Soroclass. 45, rue de l'Est • 92100, Boulogne
Tel Reseau de Distribution 805.98 99, Administration des Ventaa 608.70 78. Telex EMS 208 438 E
Germany.: id &MOM Computerrubehor GmbH, Podbielskistr 321 3000 Hannover 51, Tel: (081 1 847420, Telex: 923818
Other Canntriem Dennison Int/WM(4)01W Company. 4008 Erkrath 1, Matthias-Claudius-Strum 9, Telex. 858 6800
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SECRET TALKS ON
11+UPGRADE KITS

ACORN is holding secret talks with at least one
third party supplier on an upgrade kit to convert
the standard BBC Micro into the 131-.

Major
Irish
order

LENDAC. Acorn's dis-
tributor in the Republic of
Ireland, has w o n  con-
tracts worth £250,000 to
supply BBC Micro sys-
tems to vocational edu-
cational centres.

And Acorn believes i t
could be the first of many.

The equipment is to be
used for the development
of EEC funded informa-
tion technology courses,
which are now in the pilot
stage.

Colleges
Technical a n d  com-

mercial colleges will run
the courses, which cover
both data processing and
electronics.

Before w inn ing  t h e
contract Acorn claimed it
had already bui l t  up  a
strong f o l l o w i n g  i n
lreland.

Currently, the B B C
Micro is  installed in  al l
ter t iary  col leges a n d
universities. Acorn is the
market leader i n  edu-
cational ne tworks  a t
secondary level, and a
primary school sample
revealed tha t  two-thirds
used Acorn computers for
curriculum development.

However c o m p a n y
officials a re  refusing t o
reveal any details at this
stage because o f  the
"sensitive nature" o f  the
current talks.

Marketing manager
John Caswell admitted to
The Mic ro  User that
discussions were being
held bu t  ruled ou t  any
possibility of Acorn laun-
ching an upgrade kit itself.

"As a manufacturer we
are not geared up to do
this", he said. " bu t  we
would encourage a third
party-.

Although the company
official refused to name a
third party interested in
launching a n  upgrade,
The M ic ro  User  has
learned tha t  the  f r on t
runner i s  l i ke ly  t o  be
Watford Electronics.

Nazzir Jessa, Wa t -
ford's managing director.
admitted that  h i s  com-

ACORNSOFT OFFERS
A C O R N S O F T  i s
hoping its latest offer
will provide the incen-
tive f o r  financially
hard•pressed schools
to e x p a n d  t h e i r
software libraries.

Schools and parents
who buy the Acorn-

pany h a s  "someth ing
under w r a p s -  b u t
baulked a t  p r o v i d i n g
further details.

"At  present we  have
not got anything concrete
planned", he said. "You
cannot just go and make a
kit. I t  needs a  l o t  o f
research. We are working
on it

Back a t  Acorn, John
Caswell was maintaining
that he did not consider
such a conversion kit was
required f o r  the normal
home user.

Pointing o u t  tha t  a
whole new board needed
to upgrade the standard
model would be  " a  b i t
expensive-, he indicated
that he felt it wasn't really
necessary in any case.

"The model B  is  the
machine f o r  the  home
user anyway", he said. "it,
can be upgraded to a disc
version, a n d  l o t s  o f
options are  open using
second processors.

-But the B+ is aimed at
a different section o f  the

soft/ASK education
titles f o r  the BBC
Micro are being given
a 50 per cent cut in
price, while smaller
purchases merit sav-
ings of 30 per cent.

Meanwhile, people
who  h a v e  j u s t  s ta r ted

Show breaks
all records

community, in particular
education and business-.

As for fears that some
existing software pack-
ages would not run on the
new machine, Caswell
d ismissed  t h e s e  a s
groundless.

However h e  agreed
there had been problems
with the early disc ver-
sions of Elite. but said this
had resulted from the way
it had been protected.

"These problems have
now been solved",  he
insisted.

Meanwhile Aries Com-
puters says its Aries-B20
20k R A M  expans ion
board w i l l  provide the
required path for model B
owners w h o  w a n t  t o
upgrade to  Acorn's new
specifications.

"Although the details
of the implementation are
no t  i d e n t i c a l ,  a n y
software written to Acorn
guidelines for the 8+ will
run on the model B with
Aries B 2 0  u p g r a d e - ,
claims the company.

AS if to answer all the critics who have hounded Acorn
in recent times, all previous attendance records were
smashed a t  the latest Electron &  BBC Micro User
Show.

Well over 20,000 visitors went through the turnstiles
in the New Horticultural Hall, London, during the four

day event.
A t  p e a k  t i m e s  o n

Saturday a n d  Sunday,
queues more than a mile
l o n g  f o r m e d  a s
en thus ias t s  b r a v e d
unseasonal icy winds to
wait the i r  t u r n  t o  get
inside.

"This response f rom
the public was the perfect
answer to those who have
been saying that the BBC
Micro was long i n  the
tooth and had no future",
said Derek Meakin, head
of Database Publications,
the show organisers.

" T h e  c r o w d s  t h a t
poured in were proof for
everyone that, f rom the
point o f  view o f  users.
Acorn i s  f a r  f rom f in-
ished.

"What we saw here
was an unmistakable indi-
cation o f  the undimin-
ished l o y a l t y  a n d
enthusiasm t h a t  users
have for the BBC Micro-.

Unveiling
Star attraction o f  the

show turned out to be the
first public unveiling o f
the B+ from Acorn.

"We've h a d  people
travel f rom al l  over the
country to get the oppor-
t u n i t y  o f  h a n d s  o n
experience", M ike  Bick-
nell, Acorn 's  consumer
manager, told The Micro
User.

However i f  the B+ was
the initial draw, it was the
latest developments in the
communications f i e l d
which eventually eclipsed
it in pulling power.

MicroLink, the revol-
ut ionary new  serv ice
which br ings  Telecom
Gold within the budget of
every home computer
owner, proved a highlight
for the crowd.

Over the course of the
show no fewer than 5,000
enquiries were received on
this stand alone.

Pace M i c r o  Te c h -
nology also made its bid
for centre stage with its
coloured bulletin board
software for the BBC and
the auto-dial, auto-answer

Turn to Page 24

up in business are also
being given a helping
hand. I f  they buy all
seven software modules
in the Acornsoft Small
Business suite they will
get 34 per cent off the
normal  p r i c e  o f
£151.90.
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Super,
says
trade

EXHIB ITORS a t  t h e
latest i n  t he  series o f
Electron &  BBC Mic ro
User Shows gave i t  an
overwhelming vo te  o f
confidence at the end o f
the four day event.

In all cases, they repor-
ted record takings and are
now eagerly lining up to
take part in the forthcom-
ing Manchester show.

This is what some had
to say_

"A bsoluietv fantastic.
We have never seen such
interest at any previous
show. I t  has more than
renewed our confidence in
the Acorn market"  —
Barry R u b e r y,  P a c e
Micro Technology.

An extremely sue
cessful show. It was a real
surprise t o  see how
intense the continued
interest in the BBC Micro
really is. i i  proved to be
particularly valuable for
ongoing business. I  can't
wait f o r  Manchester".
Dale Hubbard. Gemini.

"We chose the show to
launch two new pieces of
software for our mouse
which is in line to be the
peripheral o f  the year.
And we couldn't have
been more pleased with
the response" — Nick
Pearson, AMS.
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David collects his
A R C H I T E C T  D a v i d
McLeod bought a  BBC
Micro to help him while
away the time he is forced
to spend a t  home on a
kidney dialysis machine.

This led h im t o  sub-
scribe to The Micro User
and u n w i t t i n g l y  t h e
opportunity t o  g o  f o r
gold.

In this case it was the
fabulous g o l d  m i c r o ,
valued a t  0 ,000 ,  being
given away in a competi•
tion t o  ce lebrate t h e
magazine's second birth-
day.

A n d  i t  w a s  t h e
29 year-old Londoner
who eventually carried off
the world's most expen-
sive home computer.

Imaginative
David McLeod's entry

was judged to be the most
imaginative of  thousands
submitted by  readers o f
The Micro User who were
asked t o  p r e d i c t  t h e
contents o f  the March,
1988, issue.

His vision of the future
included networked video
games, f lat screen mon-
itors, f i b re  op t ics  and
satellite listening stations
— all available t o  BBC
Micro users.

The young architect
received his prize during
the E l e c t r o n  &  B B C
Micro User Show in the
New Horticultural Hall.

C r e a t e d  b y  t h e

Universal C o m m u n i -
cations C o m p a n y  o f
Bradford, the gold micro
took one month to make.

Within the gold plated
streamlined processor
and keyboard casings, the
birthday micro contained
a B B C  keyboard and
motherboard, a disc inter-
face, t w o  Imby te  disc
drives and an 85  wat t
power supply unit.

For more than a month
before its presentation the
gold micro had been on a

olden micro

David McLeod receives the gold micro from Derek Meakin, head of

nationwide tour of  major
branches of  W.H. Smith.

" I t  certainly makes my
standard BBC Micro look
a bit down market now in
comparison", observed a
delighted David. "There
couldn't have been a more
fabulous prize.

But what else could
you expect  f r o m  T h e
Micro User which i s
undoubtedly the  most
readable, comprehensible.
technical pub l i ca t i on
available".

MALTA
MICROS
THE B B C  M i c r o  has
taken off  in a big way in
Malta. So much so a BBC
user group, Malbeeb, set
up in September 1983, has
already increased i t s
membership to 145.

The c l u b  n o t  o n l y
organises regular product
demonstrations and lec-
ture sessions for users but
also publishes an inform-
ative newsletter.

Recent ly  t h e  c l u b
pulled o f  its most ambi
tious project t o  date, a
one-day exhibition for the
islanders o n  MiCKKOM-
puling as a hobby.

It enticed 800 visitors
in six hours.

Database Publications

Record
show

From Page 24
board for the Nightingale
modem.

However the Bradford
company did not have the
modem field to itself,

Miracle Technology
also got into the act with
its W S  2000 and pre-
production versions of the
WS 3000,  soon t o  be
unveiled with a price tag
of  £295.

Also UCC, best known
for customised casings for
the BBC,  had i t s  own
modem on display for the
first time.

Yet the show's attrac-
tions were not restricted
to the communications
field, although there was a
marked shift away from
games a n d  i n t o  more
serious applications.

The y o u t h f u l  t e a m
behind Computer Con-
cepts w a s  j u s t  o n e
standholder who reported
a bonanza, i n  this case
with the Wordwise Plus
package.

" We  fee l  t h a t  t h i s
renewal of faith in Acorn
among the people whose
support i s  s o  essential
quite clearly shows that
the c o m p a n y  a n d  i t s
products will continue to
play a leading role in the
micro marketplace". said
Derek Meakin,
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Pupils run viewdata service
WHEN pupils a t  John
Birkbeck H igh  School.
LincoEnshire, started a
Prestel-type information
system recently, they had
plenty o f  experience t o
draw upon.

For t h e  schoo l ,  a t
Nor th S o m e r c o t e s .
Louth. had already been
running an in-house view-
data se r v i ce  f o r  1 8
months.

So s e t t i n g  u p  t h e
LincTel database — be-
lieved to be the first of its
kind operated by a school
— posed few problems for
the youngsters and their
teachers.

The school's interest in
viewdata originally came
about as an offshoot o f
the Council for Education
Te c h n o l o g y ' s  p i l o t
scheme f o r  t e s t i n g
software transmission via
Prestel.

I J o h n  Birkbeck was oneof the trial schools and its
first system was set up by
teacher Vic Robins in the
library.

It was  interrogated
remotely v i a  a  keypad
linked to an R M L com.
puter on the floor below.

With the introduction
of BBC Micros into the
school, and the advent of
colour, came the oppor-
tunity t o  enhance the
system.

The first editing pack-
age used was Edfax, but
the lack o f  page routing
made this unsuitable for
the school's part icular
application.

Other systems l i k e
Communitel and School-
fax were looked at before
it was decided to purchase
Rotaview — " t h e  best
software package 1 have
ever seen f o r  the BBC

THE winners of  a police
computer program com-
petition organised b y
Nottingham Constabu•
lary — and backed b y
Acorn distributors LVL —
have now been announ-
ced.

B u r f o r d  P r i m a r y
School, Nottingham. won

Micro", says assistant
head Michael Alger.

"The editor is superb
and i t  is extremely easy
for children t o  produce
professional results after a
very s h o r t  p e r i o d  o f
instruction".

The system, which has
as its theme conservation.
with particular emphasis
on wildlife and pollution,
runs from Ipm until 9am
on 050785352.

The difficulty o f  main-
taining the system has
been partly overcome by
inviting other schools in
the area t o  contribute
frames.

Says Michael A lger :
"The most  impressive
spin-off has been t h e
increased motivation that
has emerged. Here at last
we have found something
that the girls as well as the
boys enjoy.

"Writ ing poetry and
short stories and then
i l lustrat ing t hem has
proved t o  be a  popular
option, and there is an air
of excitement each morn-
ing when the log file i s
examined f o r  details o f
callers".

Assistant head .Vlichael 41ger and pupils at John Birkbeck
High School design a frame for their LincTel system

Musical
notes

STEP-by-step instruc-
tions on how to exploit the
BBC Micro's three-chan-
nel sound generator are
given i n  A c o r n s o f t ' s
recently published book
and program suite, Crea-
tive Sound.

It teaches the user how
to turn the keyboard into
an instrument, emulate
studio techniques and use
the micro for teaching the
rudiments of  music. says
Acornsoft.

The package's authors
are musician, composer
and programmer David
Ellis and the designer o f
the micro's sound and
envelope commands and
Acorn Music 500 digital
synthesiser, Chris Jordan.

Creative Sounds costs
£17.95 f o r  the cassette
version and £19.95 for the
twin dual- format d isc.
;The book alone is £9.95.

School helps
fight crime

the schools pr ize o f  a
c o m p u t e r  g r a p h i c s
system. M r  Grahame
Handley o f  LV L is pic-
tured (far left) presenting
it to the school's head Mr
Gerry Mills. With them is
Acorn's sales manager,
Mr Chris Hall.

Chief Inspector Derek
Wass, f o r m e r  d e p u t y
head o f  c o m m u n i t y
affairs, is pictured on the
r i g h t  w i t h  t h e  t w o
individual winners.

Prizes
Paul Walker. aged 12,

of Ruddington Lane. and
Christopher Whiteman,
aged 16, of  Wain Grove,
both Wi l fo rd .  received
certificates from him to go
with t h e i r  respect ive
prizes o f  a  £ 3 5  L V L
voucher and a  £15 vou-
cher.

Based o n  t h e  B B C
Micro, the a im o f  the
compet i t i on  w a s  t o
submit a program reflec-
ting aspects o f  safety
training, f ighting cr ime.
robotics and monitoring
property.

It was planned as part
of the Link-up '84 Police
and Community Day in
Notttingham.

Rotavision editor
ONE of the new generation of youngsters making a
career for themselves in the fast-growing field o f
viewdata is Sara Scott from Southport.

Sara got her training on a  Manpower Services
Commission project in Liverpool. Now she's off to the
bright lights of London where she will be employed as a
viewdata editor for the Rotavision system recently
installed in the massive Barbican entertainment and

, conference centre.
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COMPUTERS
Acorn Electron Standard ALA01 with 5 Pack
Acorn Electron Yorkshire TV Pack
BBC Model B
BBC Model B with DES
BB('  Model B with DES/MW 200 drive
Amstrad CPC 464 with Colour Monitor
Amstrad CPC 464 with Green Monitor
Apricot Fl with Free Yangyen Monitor
Apricot Ele with Free Yangyen Monitor
Sanyo DR101 Cassette Recorder
Acorn Electron Business Pack with view/view
sheet

with trade in

26 MICRO USER J u l y  1985

ROMs & SUNDRIES•
A M X  motrie superb plus software
Wordwise ROM
Wordwise plus ROM
View ROM
View sheet ROM
Disc Doctor ROM

Atte
The Power behind the Printed Word

109,00
189.00

339.00•
399.00'
529.00
339.00
229,00
995_00
799_00
34.95

239.00

DISK DRIVES
Cumana CSX 10040T single. no psu.(100k) 1 0 9 . 9 5
Cumana CSX 200 NIT single. no psu_(200k) 1 4 9 . 9 5
Cumana CSX 400ROTsingJc, no psu.(400k) 1 7 9 . 9 5
Cumana CS 100 40T single, with psu.(100k) 1 4 9 , 9 5
Cumana CS 200 80T single, with psu.(200k) 1 0 9 . 0 0
Cumana CS 400 80-T single. with psu.(40)k) 1 9 9 . 9 5
Cumana CD 200 o n  dual with psu.(200k) 2 6 9 . 0 0
Cu mana CD 400 80T dual with psu.(400141 3 1 5 _ 0 0
Cumana CD 400/S 40180T switched, dual.
psu.( 41110k ) 3 5 5 . 0 0
Cumana CD 810/S 40PAIT switched. dual,
psu.(800k) 3 9 9 . 0 0
Disc interface kit, unfitted with DNFS ROM W o m o
Disc interface kit, fitted with ONES ROM 1 1 7 . 0 0
Torch NO disc pack, with perfect software and
Z80 second processor 6 9 9 . 0 0
Pace 40/80 Track sw iiehable 800k dual, o n l y  299.00
AMS 3" Hitachi 100k s p e c i a l  offer 109,00
A MS 3- Hitachi dual 200k s p e c i a l  offer 199.00
Box 40 Track Parrot discs with plastic box 1 6 . 0 0
Box 80 Track Parrot discs with plastic box 2 5 . 9 5
Sony 3,5- Single sided discs 4 5 . 0 0
Sony 3.5** Double sided discs 5 8 . 0 0
(All disc drives supplied come with manual, format disc
and all necessary cables etc.)

K9_95
39.95
52.00
50.00
52.00
33.95

MAIL ORDER
To:Microworld Distribution,

Dept. MU,
4 St. Andrew Square,
Edinburgh EH2 2DB

Please send me

Features
1) 1 20cps -  bidirectional logic seeking
2) Near 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

NEW SG-10 NLQ
Only V E R Y
£259 V E R S A T I L E
exclusive r e p l a c e s
of VAT G e m i n i  10X

HOW TO ORDER:
ORDERS by post welcomed please detach coupon and
mail with payment
Telephone orders welcome call 031-228 1111 or 031-228
1261.
We also welcome Government and Educational orders.
All products supplied include ou r  own 12  months
guarantee backed by our own service centre staffed tu.
fully qualified engineers.
Order with confidence, 7 days money back guarantee.
All charges include V A T  and carriage charges b y
courier. Dealer enquiries welcome.

I enclose a cheque for f
My credit card no is

Access/Visa/American Express (delete)

Name
Address

T e l . N o

ONLY
£349
of VAT
&  delivery

SG-I0 NLQ

NEW POWERTYPE
DAISYWHEEL

AMAZING
VALUE

1) Quen compatible
2) 18 cps print speed
3) 136 column, heavy duty mechanism
4) 10, 12, 15 pitch with proportional spacing
5) Inexpensive cartridge ribbons
6) Serial and parallel interfaces
7) 12 months guarantee

BRANCH NETWORK
Glasgow

l Bath Street
Glasgow 041 332 1116
415/419 Blythswood Court,
Anderston Cross Centre.
Glasgow 041 226 3011
Aberdeen
77 Holburn Street,
Aberdeen 0224 571735

Despatch Dept.
Constable House,
Hopetoun Street,
Edinburgh EH7 4NF
031-556 0191 x240
Edinburgh
12 Leven Street,
Tollcross,
Edinburgh 031 228 1111
4 St. Andrew Square,
Edinburgh 031 557 2087

Right is reserved to alter prices without prior notice,

1 1 1 /
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r LEUKEMIA MAN'S
MARATHON BATTLE
BY taking the footslog out
of sponsorship, a  BBC
Micro has helped a
former leukaemia victim
raise over £30,000 for
medical research.

Following the diag-
nosis o f  the "k i l le r
disease in March, 1983,
Chris Dobbs, a 27-year-
old biology teacher from
Oakington. Cambridge,
started a battle against it.

He won three months
later -  with the help of a
bone-marrow transplant
from his brother Geof-
frey.

While watching the
1983 London marathon
from his sickbed, a still-
desperately-ill Chris pled-
ged he would make the
run himself t o  prove
that leukaemia could be
beaten a n d  r a i s e
thousands of pounds for
research.

Chris went into train-
ing and then made that
run in April.

He finished i n  four
hours and ten minutes.

When Chris first star-
ted planning his run, he

IT'S A WIN
FOR BOBBY!

FAMILY-run software house DACC has
scored three winning goals with its newly

• released Bobby Charlton Soccer Game for
the BBC Micro.

Not only was the ex-England and
Manchester Unit..d player involved in its
creation but the game's timely release on
FA Cup Final day ensured maximum
press coverage.

The BBC's Look North
West news used i t  t o
highlight the region's cur-
rent supremacy in foot-
ball.

DACC is also having
talks with W M .  Smith,
who are  interested i n
using the game fo r  a
nationwide in-store com-
petition.

The object of the game
is f o r  t h e  u s e r,  t h e
manager, to form a win-
ning team using variable

BBC Micro
helps raise
£30,000

was faced with the daun
ting task of  coordinating
large-scale sponsorship.

A number of computer
firms came to his rescue -
Acorn, Epson and Juki -
and supplied him with
BBC Micro, printer, mon-
itor, disc drive and other
accessories.

These took the pain out
of producing hundreds of
similar-worded letters,
replies, acknowledge-
ments and sponsor forms.

The BBC Micro mon-
itored cheques a n d
calculated h o w  much
money had been raised.
The computer's database
helped with addressing.

By the t ime o f  the
marathon, Chris had
corresponded with more
than 8 0 0  people, who

skills, accuracy a n d
stamina factors, then pit it
against another user's
team or a computer side.
The computer can also
play itself.

The cassette contains a
voice introduction and
play hints by Bobby and
details o f  the Bobby
Charlton C o m p u t e r
Soccer Club.

Charlton became in-

'-Jar;
Robby Chariton supervises a game

The maraihon compleie C h r i s  and his wile Chrissie

brought in  thousands o f
sponsors, among them
staff of Database Publi-
cations.

Most illustrious of  all
his sponsors was Prince
Charles, whom Chris had
met while working as an

volved with the game
when D A C C  took on
audio and video f i rm
Holiday Bros to do its
marketing. T h e  player
was already o n  their
books as an adviser.

Priced a t  £11.95 the
BCSG requi res  t w o
analogue j o y s t i c k s .
World Cup and Canon
League modules a r e
scheduled.

archaeologist and  d iver
on the four-year project to
raise the wreck o f  the
Mary Rose.

Said Chris: "The BBC
Micro speeded u p  the
whole process o f  spon-
sorship-.

.4 ndy HoodComms
author
moves
ANDY Hood, author of
the Comm star communi-
cations package for the
BBC Micro, is to  join
Pace as senior software
engineer.

For Birmingham-born
Hood, 30, it will be his
first full-time position in
the computer industry.

Hood is currently a
project engineer in charge
of the computer a t  a
Birmingham firm of con-
sul t ing e n g i n e e r s
specialising in civil and
structural engineering.

Popular
He began writing struc-

tural engineering pro-
grams in the late 1970s
and later became interes-
ted in communications.

When he built his own
modem and found he had
no software to run it he
began work on what was
to b e c o m e  C o m m -
star. the first popular
comms program for Pres-
tel and general use.

Pace saw the potential
of t h e  R O M - b a s e d
software and undertook
the marketing o f  Com-
mstar.

Since i t  went  i n t o
production a year ago, the
package has become the
best selling software for
the BBC Micro.

Easier assessments
An answer to the teacher's age-old problem of how to
easily compile, mark and update student assessments is
now available for the BBC Micro.

The time-saving solution, produced b y  G . A .
Herdmon Educational Software i s  a  range o f  six
science assessment programs on disc.

Programs, price £12.95 each, provide various
options around a bank of more than 200 questions and
have the capacity for  more to  be added. A  free
catalogue is available on request.

July 1985 MICRO USER 2 7
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A SPECIAL OFFER TO
BBC MICRO OWNERS

APPROVED
for use with

telecommunication systems
run by British

Telecommunications
in accordance with the

conditions in the
instructions for use

Purchase a Tandata complete
communications package before 31st July,
1985,sand well give you a FREE
subscription for 3 months to Prestel and Micronet.

You'll be able to enjoy up-to-the-minute
news, comment, articles and reviews via Micronet
800 and Viewfax 258. Download computer
programmes — many free of charge. Access all
the other Prestel public databases. Communicate
with other micros. And even carry out electronic
messaging and mailing.

Tandata complete communication packages
include a smart auto-dial modem and matching
micropack with the appropriate software, cable
and manual. In short, everything you need to
convert your BBC micro into a powerful Viewdata
terminal.

TANDATA SMART AUTO-DIAL MODEMS
Features: Multi-baud rate (V21/V23);

Auto-dial; Auto-recall; Auto log-on; Storage of up
to 8 telephone numbers and IDs/passwords_

Tagdata
Tandata Marketing Limited,

Albert Road North, Malvern, Worcs. WR14 2TL
Telephone: 06845 68421

28 MICRO USER July 1985

MICROPACKS
Contain software in ROM, disk or cassette.

Depending upon the micropack features include:
Full Prestel colour emulation; Prestel or message
editor; Save to disk or cassette; File transmit;
Telesoftware downloader; Print.

To take advantage of this limited offer,
complete and return the coupon. We'll send full
information and an application form.

Name
Address

Send to Tandata Marketing Limited, Albert Road
North, Malvern, Worcs WR14 2TL.

• Subject to availability

Prestel is a registered trade mark of British Tele(ommunications ok ariKronet 800
is the trading style of Telemap Ltd and etitish Telecommunications plc

Micro make/model  1 1 1
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1From ITVto BBC
THE first o f  a computer
game series modelled on
the popular quiz show
3-2-1 wil l  soon be avail-
able to BBC Micro users.

Manufacturer M i c r o
Computers has worked
with Yorkshire Television
to make the computer
version as  t rue t o  the
series as possible. It has a
question and answer sec-
tion, skill game and pot
luck section.

Players will be able to
send in their taped game
and scores and the top
three wi l l  be invited t o
take part in a grand final.

Light on
cartography
A L I G H T P E N  w i t h
app l i ca t i ons  w h i c h
include cell counting, car-
tography and  micros-
copy. has been released
for the BBC Micro.

D i g i t h u r s t  h a v e
produced the pen to  go
along with its MicroSight
Camera Sys tem  a n d
MicroScale image anal-
ysis package.

The pen can be used to
define windows within the
MicroScale image which
it wants analysed further.

MicroSight  I  cos ts
£900 and the MicroScale
image processing package
with light pen £495.

Disc toolkit
ADVANCED Computer
Products has brought out
what it claims is the most
versatile advanced d isc
toolkit ever for the BBC
Micro and other Acorn
legal compatibles.

The 16k eprom con-
tains more than 30 corn
mands, wo rks  i n  a n y
screen mode, and enables
the user to view over 2k of
memory at a glance. Price
is £29.

Maths for the minis
TO get away Iron) the
question and-answer type
computer m a t h s  p r o -
grams, Hi 'ditch Software
has released a  Creative
Mathematics three-part
series for the BBC Micro.

The first in  the pack-
age. H o w  Does  Yo u r
Garden G r o w ?  i s  f o r
three-to-seven-year-olds.

Progressing f rom the
numbers one to nine, then

Cut-price software offer ends
A MYSTERIOUS mai l
order operation offering
top-selling B B C  M i c r o
games a t  rock  bot tom
prices has  apparent ly
stopped -  just as leading
sof tware p u b l i s h e r s
including Acornsoft were
urgently investigating its
activities.

Money has been re
turned t o  people w h o
ordered software packs
from a  firm calling itself
A I Software Services o f

Hornchurch, Essex.
Famous titles like Elite,

Castle Q u e s t .  M i c r o
Olympics, Football Man-
ager and Combat Lynx -
all BBC favourites -  were
mentioned in the promo-
tion, which offered as
many as 5 0  games fo r
L.30_

Acornsoft's head o f
technical services. John
Collins, was among the
first to  react to the mail
shot after hearing about it

Elite line up P h i l i p  Carson, Joseph Buchdahl• Darren Rowley, winner
Paul Shonk, Dare Brunner, Mike Keeling and hand Duckworth

E1000 prize for Paul
A 17-year-old Croydon
schoolboy took time o f f
from studying for his A
levels recently to become
the world champion Elite
player.

Paul Shonk, son o f  a
sales executive, snatched
the t i t le i n  the face o f
fierce competition during
the E lec t ron  &  B B C
Micro User Show.

The youngster who had

through larger numbers
and simple arithmetic, i t
claims to allow a child to
design a flower garden.

Mosaic, pail two, is a
design program suitable
for a l l  ages, and  uses
repeated small elements
to built up a picture.

It can also be used to
design embroidery pat-
terns, c o n s t r u c t  b a r
charts and explain math-

practised the cult space
game for seven hours a
week prior to the build-up
to his exams, carried o f f
the £1,000 prize.

In all, some 12 finalists
converged on the New
Horticultural Hall to dis-
play their skills during the
marathon two-day play-
off.

Each o f  them h a d
previously won elimina-

ematical concepts.
Based o n  the use o f

coordinates. Hun t  the
Treasure -  the final part -
is f o r  chi ldren i n  t he
middle school age range.

It is intended to develop
language ski l ls,  design
abilities and logic.

Programs on tape cost
£9.50. on disc £11.50. A
comprehensive user guide
is provided with each.

from readers  o f  The
Micro User.

Collins sent a  postal
order f o r  £ 1 9  t o  A l
Software Services fo r  a
pack of  15 games.

An A c o r n s o f t  c o l -
league sent 25p postage
and packing for a "free"
game chosen from a list of
20 well-known titles.

Collins told The Micro
User: ' ' M y  money was
refunded along with a slip
o f  paper  s a y i n g  ' A I

ting heats organised b y
Acornsoft since the com-
pany launched El i te in
September. 1984.

The finalists were
Dave Brunner, a com-

puter studies teacher from
Romford, Essex.

Joseph Buchdahl, a
14-year-old f r om  H o r -
ningsea, Cambridge. who
much prefers history and
biology to computing.

Philip Carson, aged 18
and studying physics,
maths a n d  e lect ron ic
engineering a t  Surbiton
School, Surrey.

David Duckworth, a
I 9-year-old w h o  sel ls
cleaners on a market stall
in h i s  home  t o w n  o f
Preston. Lancashire.

Mathew Huddleston, a
14•year-old student a t
Kings Manor, Shoreham,
who can be found playing
the theatre organ -  o r
Elite -  when not studying
for his 0  levels.

Mike Keeting„ a  bio-

Software Services has
ceased trading'.

"My colleague has not
yet received a reply from
the firm.

" I  shall be pleased i f
this mail order operation
has stopped. W e  were
most concerned that our
titles had been mentioned
in i t  a n d  o u r  l e g a l
department was ready to
act should any infringe-
ment o f  copyright have
been involved",

logy teacher from Leeds
who ran foul of domestic
problems for playing Elite
seven hours a day when it
first came out.

Brett Keys, a 30-year-
old electronics technician
who w r i t e s  accoun ts
software packages in his
spare time.

Andrew M y e r s ,  a
1 6 - y e a r - o l d  r u g b y
enthusiast who is about to
t a k e  0  l e v e l s  a t
Testbourne School, Whit-
church.

Darren Rowley, aged
19 and an employee of a
food processing company
in Rugby.

Kemal Sangrar, 15, a
student a t  O u r  Lady's
High S c h o o l ,  C u m -
bernauld, Glasgow.

Andrew Vickery,  a
17-year-old B r i t i s h
Telecom a p p r e n t i c e
engineer a n d  self-con-
fessed Eliteaholic w h o
plays up to four hours a
night.
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Card
games

MAKING a bid for part
o f  t h e  B B C  M i c r o
s o f t w a r e  m a r k e t  i s
Livewire Software with its
first games for the mach-
ine — Bridge and Whist
Challenge.

A c o n t r a c t  b r i d g e
game, Bridge Challenge,
provides the player with a
partner and  opponents,
makes bids for the opposi-
tion based on an analysis
of their cards alone, and
displays the cards and
table on screen.

I t  a lso features fu l l
rubber br idge scoring.
A C O L based b idd ing
system, single b id  auto
help and Blackwood Sam
convention.

Whist Challenge is  a
partner whist game and
features f u l l  s c o r i n g
during play and  screen
display of cards and table.

Both include auto and
cheat-proof play and are
provided w i t h  p lay ing
instructions o r  manual.
Price £9.95 on  cassette,
LI1.95 on disc.

Break
breaker

T H E  s o l u t i o n  t o  a l l
problems relating to  the
BBC Micro's Break key is
simple, claims Elm Sys-
tems — switch off  the key
using its intercept circuit
board.

The board is  plugged
into the keyboard and a
switch, mounted on  the
rear o f  the m i c r o ,  i s
flicked t o  i n h i b i t  the_
Break key. N o  soldering
or wiring is needed.

Utilities
modules

G E M I N I  M a r k e t i n g
claims its latest software
suite offers  to ta l  in te-
gration and datafile com-
patibility between data-
base, spreadsheet and
graphics t h e  three major
utility packages f o r  the
BBC Micro disc system.

Called Tr ip le-D,  t he
sui te  h a s  t h e  t h r e e
modules and they can be
bought, and used, singly
or together.

Each module is format-
ted for  both 40  and 80
track systems a n d  i s
clearly documented. I t s
indexed manual also has
training sections

30 MICRO USER July 1985

Software pool plan
wins two micros

STEPHEN Perugi, aged
13, of Bedford, has won a
unique Acorn micro for
his s c h o o l .  B e d f o r d
Modern, i n  t h e  f i r s t
competition organised by
The Times Network for
Schools.

Entrants were asked to
devise a project for TTNS
that would make full use
of the network's com-
munications and database
features, and be of social
value.

Stephen suggested dev-
eloping a pool of software
fo r  s c h o o l s  f o r  t h e
mentally handicapped,
pointing out that the cost
of buying specialist pack-
ages i s  beyond  m o s t
school budgets.

His idea was for special
schools needing software
to put descriptions of their
requirements on the data-
base, for programmers in
other schools t o  wo rk
from.

Once programs were
developed, they would be
added t o  a  T T N S
software l i b r a r y  a n d
downloaded f r e e  o f
charge b y  any  school
needing them.

Stephen's idea wi l l  be
implemented b y  T I N S
over the next few months,

and special schools will he
encouraged to take part.

The u n i q u e  A c o r n
micro won by  Bedford
Modern School is a 32 bit
machine based on the NS
32016 processor, with a
10mbyte hard disc and a
high-resolution co lour
monitor.

Aco rn  d e c i d e d  t o

donate a special prize of a
BBC Mic ro  wi th  voice
synthesiser t o  L inden
Lodge School  f o r  the
visually handicapped.

Pupils o f  the weekly
boarding school submit-
ted a  col lect ive en t r y
proposing t h a t  T I N S
should help integrate han-
dicapped children w i th

•  Lord Young of  Greltam with prizewinners of  The Times
JVetwork for Schools Communicate Competition (left to right):
Gordon Jones. chief executive of r m s ,  Stephen Perugi, Redford'
Modern School and Martin Maidmeni, Linden Lodge School.

those in ordinary schools
through the use of speech
synthesisers and Braille-
link add-ons for micros.

News o f  loca l  a n d
national events wou ld
then be readily available
from the database, and
students could swap ideas
and in fo rmat ion  w i t h
other schools.

SOUNDING o f f  about i t s  recent
software developments fo r  the Echo
three-octave musical keyboard is LVL.
It has introduced new ROM-based
software for the system, which was
launched last year for the BBC Micro.

The new version has additional

features which include making the
recording a n d  playback o f  music
possible, as well as adjusting the pitch
or changing the voice while playing.

Its ROM chip also makes it faster
than using tape or disc, the firm claims.
Price: £29.95 with manual. 1
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"Well Mr Baggins, all is readyfor
adventure and I must say, things
are looking very hopeful. Shall we
be off then?"

SO begins what has become one of the
all-time classic games for micros — The
Hobbit. What  follows is  a  superb
recreation of a quest through Tolkien's
fantasy world of Middle Earth—a world
peopled by trolls, elves, dwarves and
many other mysterious creatures.

Based on the plot of Tolkien's famous
book, The Hobbit, the task is to steal
treasure from the evil dragon Smaug.
with you in the role of Bilbo Baggins•
gentleman hobbit.

Your journey through Middle Earth
will be anything but easy, though. The
characters you meet aren't always
friendly, to say the least — and there's no
guarantee your faithful companions
are!

In th is  unique adventure each
character makes his own decisions, so
that the game is slightly different every
time it is played.

The exciting news is that The Hobbit
is now available from Melbourne House
on disc. So for the first time your BBC
Micro can take advantage o f  the
stunning Hobbit graphics that have
been available on versions for other
micros.

In fact it's the best implementation of
The Hobbit yet — and to celebrate the
fact, we are giving away 50 disc-based
copies of The Hobbit as prizes for this
month's contest.

The competition shouldn't give you
any problems at all — it's simply a word
square. Hidden in it are the names of 18
characters, creatures and locations
mentioned in the book. All you have to
do is to ring them on the coupon below,
and send them to us not later than July
31, 1985.

The first 50 correct solutions out of
the bag will be the winners.

Your chance to
WIN the fabulous
disc-based version
of The Hobbit!

The new disc-based
version features these

and many more
stunning graphic

displays

Entry form

Name

Address

I P o s t  to: Hobbit Contest, The Micro User,
Europa House, 68 Chester Road. Hazel

L G r o w ' ,  Stockport SA7 5NK

so

N I  L A W D T G A N D A L F
I G O S M A L I G O R  L A F G
R P O C R E T T A L S S L X
O D S W E O B L  I  B L E I K E
H V E E I R O N D N X L I H R
T L I I H N E V A R  I B M S
K C O R R A C K D I F U L I N
D A B A D N U C C  L O R D  I
S P E S G A R O T H W I  N G
A P O R R  I  L L E G L N N G
M I  R K W O O D R  I  B R  I A
D E N Y B R  E L F O L E E B
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GEMINI
DON'T HANG
AROUND
Whilst we're proud to stand and admire our
tried and tested range of serious software
for the BBC micro we don't hang around.
Our development team are all too aware of
the need to keep up with the demands of
tomorrows 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 t

0 S o t  I  • , , 0 0 . ,  ,  . . . . . . . . . ,
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THE REVOLUTIONARY ?LE-
Of great significance to businessmen. educationalists and hobbyists alike. The mod
these programs are certainly the most powerful and sophisticated of their both 40 i•
breed, and may be used 'stand-alone' or together as a suite. Gemini have available
probably the most experience in writing serious software for the BBC micro, combina
with classics such as BEEBCALC and BEEBPLOT achieving sales of tens a documel
thousands of units. We have drawn on almost four years of experience and indexed
user feedback to produce what we are confident will be hailed as the ultimatr that refe
in functional software for the BBC micro: the 'TRIPLE-D Integrated Suite. providec
We've also brought it in at a price that should make it accessible to more of ya 7RIPLI
and most importantly, were giving you REAL value for money. f i l e s  that

ODD-BASE £29.95
•  Up to 2000 records, 1 search level subset, 26 fields'record, 2 drives, 79 charsolield
•  Scrolling screen, 79 x 26. Interrupt driven real-time clock
•  Layout painted on•screen to your design, including background textigraphics
•  Fully menu driven, with powerful line editor and access to 'OS 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
•  I  0 user-defined variables to simplify complex calculations
•  Multiple level -intelligent sort — program only sods 'out-of-order' data
•  Printed reports in record or summary format. Data spool option for transfer to other fileS
•  FULL DATA COMPATIBILITY WITH •DOD-CALC' AND 'DOD-PLOT'

ODD-CALC E29 95
•  True disk-based spreadsheet, 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, deletainserl rows, SORT rows with 'ODD-Base'
•  Send data from all or part of sheet to printer, or just print cell lormulae
•  Data over 1 or 2 drive surfaces
•  Fast recalculation, even over large tiles
111 All BASIC functions allowed, plus • SUM', 'MAX', and -MIN'. •OS calls, and real time clock
•  Data spool option for merging with other files
•  FULL DATA COMPATIBILITY WITH 'DOD-BASE' AND 'DDD-PLOT'

ODD-PLOT t29 95
•  Stunning menu driven colour graphics using the BBC s capability to the full
•  Pie charts. hislpgrams, 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 plottable data entries for text and ird'y coordinates
•  Automatic scaling with user override
•  Screen customisation allowable after plotting for background text etc... with up to 64 columns ir

Model
•  Disk save of ALL data
•  Statistics facilities include mean, max, min, standard deviation, line of best fit, correlation

coefficient etc.
•  Colours re-calinable for any plot
•  Epson rm'c fully SHADED screen dump with interface for other dumps on request
•  FULL DATA COMPATIBILITY WITH 'DOD-BASE' AND 'DOD-CALC'

EE----BCALE
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The modules, which are formatted for
both 40 and 80 track systems, are
available separately, or as an economical
combination pack. Each module is clearly
documented with a comprehensive,
indexed manual, with training sections
that refer to demonstration applications
provided with each disk. Remember,
'TRIPLE-0' uses proper random-access
files that will take advantage of your true
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tor Gemini sollware always required. EduCanonal
establishments contact us For detaits 01 our fuss-tree

disk capacity, even over TWO drive
surfaces. Have you ever heard of a true
disk-based spreadsheet before? Well its
here now in the form of the 'TRIPLED'
suite and can handle up to 52.000
FILLED cells! If you already have our
'DataGem ROM database, you'll be
pleased to know we've even included
some special utilities for you!
I confidently recommend the 4TRIPLE-0'
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suite to you. If you purchase the product
from us and don't share my enthusiasm,
return it to us in new condition within
seven days of purchase and we'll refund
you money — immediately and without
quibble.

Dale Hubbard " \ , , •
Chairman & Managing Director
Gemini Marketing Limited
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Opening Hour.
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CALLERS WELCOME AMPLE
DELIVERY;
ec uric or "'Service

.,A1110402CN10802C

eta 0279-443521 (10 •Telex 81811 AKHTER G.ecuricor 'Ili Service
L.'5 00 per parcel
Nista! Service t 1•511 per parcel



All this can
happen when you

Plotmate your micro

744 SS DO 40T gin of 10) 115 60 + VAT 117,95
745 DS DO 401 (Doe of 122 67 • VAT 125 95
747 OS DO 801 (Bog of 10) 126 04 • VAT 129 95

Plotrm.,It is new. Excitingly new
Its 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 poster
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 plug it in and away you go. All for less

than L300.°'
Phone 0702 541664

for details.
Get Plotmating

coon.

ftC
LINEAR GRAPHICS LIMITED
28 Purgers Way Parteys Industrial Estate Rochlord Essex
Telephone 0702 541664 Telex 885701 Ref 356

*exc VAT

AKHTER
DISC DRIVES
100% Acorn Compatible
All these drives are supplied ready cased

and equipped with all necessary cables,
formatting disc and User Guide.

DUAL DIMES WITH POWER SUPPLY UNIT AND MONITOR STAND

M D 8 0 2 1 1 1  Dual Drive 1300K 12 K 4001(1 40/80 SearchableDouble Sided * Power Supply Unit * Monitor Stand

N I D 4 0 2 D  Oval Drove 400K 12 a 200KI40 Track Double Sided •  Powder Supply Unit + Monitor Stand

1 1 / 1 0 2 0 2 D  Dual Drive 200K 12 1001(140 Track Single Salad + Power Satiety Unit + Monitor Stand

MD 802E
M D402E
MD202E

DIAL DRIVES WITH POWER SUPPLY UNIT AND METAL CASE
Duel Drive 800X 12m 40010 40180 Switchable
Double Sided • Power Supply Unit •  Metal Case £ 2 7 4  + VAT £315
Dual Drive 400K 12 x 2001(1
40 Track Double Sided •  Power Supple Una + Metal Case E 2 4 8  V A T  E2S5
Dual Drive 200K 12 a 100K)
40 Track Single Sided + Power Supply Unit + Metal Case £205 V A T  E235

DUAL DRIVES, VERTICALLY CASED WITH CABLES AND FORMATTING DISC

M 0 8 0 2 C  E41ual Drive 800K 2  a 400100/80 Switchable Double Sided £ 2 2 5  • VAT  E259
1

N I D 4 0 2 C  D4CluaTI,Da cr ikv eo 04u0b0Kie Si d d2 0 OK

MD202C pullDn"m12,,I001(1 Single Sided
SINGLE DRIVES, FULLY CASED WITH CABLES AND r o k m A r r i N G  DISC,

M 0 4 0 0 A  Single Drive 400K40/80 Track Switchable Double Sided

M D 2 0 0 A  Single Drive 200K40 Track Double Sided

M D 1 0 0 A  Single Drive 100K40 Track Single Sided
SINGLE DRIVES WITH POWER SUPPLY UNIT AND METAL CASE

M D 4 0 0 B  Single Drive 400K40/80 Traci Switcbable Double Sided •  Power Supply Unit

M D 2 0 0 B  Single Drive 200K40 Track Double Smiled • Paint( Supply Unit

M D 1 0 0 B  Single Drive 100K40 Track Single Sided •  P e r  SupPly Unit
The power units used ant highlv efficient end reliable w i tch  end MOKit power supplies.

3M DISKETTES

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

year guarantee on the product at no extra cost.
For further details on these drives, or for

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

DEALER ENQUIRIES WELCOME
SPECIAL EDUCATION DISCOUNTS

AVAILABLE

B All prices are waled to change without notice sod are rounded up to the neatest phew

fikiHTER
RIIIHTER COMPUTER GROUP
28/29 BURNT MILL HARLOW
ESSEX CM20 2HU U.K.

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

E280 • V A T  E329

E260 • VAT E299

£216 • VAT £249

E199 - VAT C229

E164 V A T  E189

E121 •  V A T  [139

E103 • V A T  LI  19

C86 • VAT Egg

E147 • VAT E I S 9

E129 '• V A T  E149

E112 V A T  E129



,

Type Ribbons Dust Coven
MX100/FX100 £10.00 f  5.25Fxsoimxao £4.50 £4.95
8X80 £4.50 £4.50
GP80 f4 .50
GP100 £4.95 £3.95
GP250 £5.95 £3.95
KAGAKP8I0 £5.95 £4.75
CANON PW I 080 £5.95 £4.75
MICROVITEC MONITORS £5.5050

1

II I r a  Watford Electronics
ROW I  1111111111111111MEN=E M O W  1111111111111111- 11111•1111118-

Dept. BBC, Jessa House, 250, Lower H igh  Street, WATFORD,  ENGLAND

ta l l  Eit T e l :  Watford (0923) 37774/40588 Te l e x :  8956095 WAT F R DACCESS ORDERS Tel: (0923) 50234

36 MICRO

BBC MicrolBi
Only: E289

Pr ice inc ludes  FREE
5 g a m e s  s o f t v v a r e  p a c k a g e s

BBC MICRO
32K +  32K

(extra 32K RAM Card already fitted)
Only:f350

B BC B w i th  Watford D FS
BBC B with Acorn DFS
BBC B with Watford DINS
BBC B with ECONET
BBC B + DFS + ECONET
BBC B + DFS + 32K RAM Card
BBC B + 13 ROM Board fitted
BBC B +  32K RAM +

13 ROM Board
BBC B + DFS 4 3 2 K  RAM +

13 ROM Board all fitted
Complete 88C 8 ECONE'T Networking System

now available.
P.S. ROM based software purchased with any of
the above Micros will be fitted free of  charge)

6502 Acorn 2nd Processor
280 Acorn 2nd Processor

TORCH Z80 Card + Perfect Software
TORCH 280 Card 4 Soft. + Disc Pack
TORCH GRADUATE Z80 System

Acorn Bitstick
Acorn IEEE Interface Complete
Acorn Teletext -4- Interface

(Securicor carriage on Micros C71

Dust Cover for BBC Micro
Protects your expensive Micro from foreignbodies while not in use E 3 . 5 0

PRINTERS
•  EPSON RX80 Printer
•  EPSON RX80 FIT Printer
•  EPSON RX100
•  EPSON FX80 Printer
•  EPSON FX 100 Printer
•  Centronics Printer Cable to
the above Printers to BBC

(Securicor carr iage charge on

E342
£340
£360
E335
E395
E339
E322

E379

E429

£175
E339

£275
£580
£925

E325
E280
E195

E209
E219
E342
E315
£429

interface all
E6

printers E71

JX-80 FULL COLOUR PRINTER
The new Epson sIX 80  DOT MATRIX COLOUR
printer is fully compatible with the popular
FX-80. Using a four colour ribbon, printing can
be in 7  colours with speeds of up to 160 CPS. I t
is capable of 80 characters per line or 137 in
condensed mode. Its resolution is selectable from
480 to 1920 dots per line.

Introductory offer E525

RX & FX PRINTER INTERFACES
Epson interfaces fit inside the printer to allow
connection using techniques other than Centronics
RS232 £ 2 5  R S 2 3 2  + 2K Buffer £ 5 5

I, IEEE 488 € 6 2L,

SPECIAL OFFER
HITACHI EPROMs for Sideways ROMs

2764-250n5 E2.99
27128-25ons E6.95

HAMs (Low power) for ATPL, WATFORD. etc..
Sideways ROM Boards

6264LP (8K) E7.25

4 COLOUR
PLOTTER PRINTER

SAKATA SCP-800 printeripiotter facilitates
plotting & printing in 4  colours on paper upto A4
size, using easily replaced pens. In text mode it
prints upto 12 CPS. Max 160 Char. per line. In
graphics mode it  offers full plotting facilities incl.
drawing, moving, scaling of text. rotation &
drawing of axes. (Write for a sample printout).

Only E175
Set of 4 SPARE PENS only E3.95

PRINTER SHARER

Allows r 3 BBC Micros to be connected to one
O n l y !  £ 6 5

BROTHER HR-15
Brother HAlb  is a high-quality daisy-wheel ideal
for a budget printer for serious use Notable
features of this printer include a 3k buffer. 18cps
(max), hi-directional proportional spacing.
Centronics or RS232 interfaces as standard,
optional Sheet Feeder and Keyboard.

ONLY E325 (carr. E7)
Single Sheet Feeder E 1 8 5
Electronic KEYBOARD E 1 3 5
TRACTOR FEED At tachment  E 8 4

RIBBON CARTRIDGES.
Fabric E 3 . 7 5 ;  Carbon E 3 . 7 5 ;

Mult istr ike E 6
DAISYWHEELS (variouS typefaces) E 1 8

With immediate effect, we are offering at
no extra cost ON-SITE 12  months
Maintenance on  all H  R15 Pr in ters  purchased
f rom us.

W.E. GIVES YOU A GREAT DEAL

Listing Paper (Perforated)
1,000 Sheets 9 '  Fanfold Paper
2.000 Sheets 9 F a n f o l d  Paper
1,000 Sheets I 5'  Fanfold Paper
Teleprinter Roll lEcono paper)

Carriage on 1,000 Sheets C I 50

PRINTER LABELS
(0n continuous fanfold backing
sheet)
1.000 90x36mm
1.000 90x49mm
1.000 102*36mrn

Carriage on 1.000 Labels €1.00

All prices exclude VAT

£7
£13

£9
£4

£5.00
£7.75
£6.25

PRINTER RIBBONS 8(
VA R I O U S  D U S T  C O V E R S

KAGA KP810
NUL PRINTER

This Dot matrix printer has EPSON FX/RX
compatible control codes and is functionally
equivalent to an FX80 with the added advantage
of its 'Near Letter Quality mode. I t  is solidly built
and features include. Normal. Italic. Enlarged,
super/subscript, proportional spacing and
user-defined character set. Extras over the FX80
included in the price we Near Letter Quality
INLO) print ideal for correspondence. Proper
adjustable tractor feed, half speed quiet mode
and 3K buffer. The printer is bi-directional and
logic seeking to give a speed of 140CPS for high
throughput in conjunction with the standard 3K
buffer, 8K RAM may be added to give more
user-defined character sets, Centronics parallel
interface •  Watford's 12 month NO QUIBBLE
WARRANTY.

Special Offer: ONLY E252 (E 7 cam)

1RS232 interface -+ 2K buffer to connect to other
micros

PRINTER LEAD

E89

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, Ideal for
printing out spreadsheets.

ONLY E339 (E7 carr.)

NLO. FONT DESIGNER
For this NEW ROM (latest in NW. Technology
from Watford) please see later pages of this
advert.

EPSON HI -80  PLOTTER
The latest addition to the popular range of
EPSON Printers/Plotters Prints in tipto 10
colours. Has many more leatu•es. Please write in
for spec sheet.

Price: Only E399 (E7 carr.)

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

Standard length (4 feet long)
Extra long (6 feet long)
We can supply leads to any required length.

£6
ES
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We stock a rangi 1 - , i x i t o r s  to suit all needs.
Choice of a monitor is a matter of personal taste
so we recommend that whenever possible, you
ask for a demonstration at our shop.

MICROVITEC
•  1431 -  Medium resolution as used on the

BBC television computer programme  E 1 7 5
•  1451 H i g h  resolution, suitable for word

processing in mode 0 E 2 3 7
•  1441 H i g h  res, exceeds the capabilities of

the BBC micro  E 3 8 5
•  1431AP RGB • PAL and AUDIO E 1 9 9
•  14614P RGB + PAL and AUDIO  E 2 8 5
•  Dust Cover for Microvitecs   E 5 . 5 0
All Microvitec Monitors are 14"  RGB in their
distinctive right angle sturdy metal case or the
new beige plastic case. They are supplied
complete with connecting lead to the BBC and a
3pin mains plug.

KAGA
•  KAGA KX1201 G Hi-res Green Monitor   E 9 0
•  KAGA KX1202G Ultra-Hi-Res Green

Monitor   E 1 0 5
•  KAGA KX1203A Ultra-Hi-Res Amber Monitor

•  KAGA Vision 2, Hi-Res. RGB Colour
Monitor   E 2 2 5

•  <AGA Vision 3, Ultra Hi-Res, RGB
Monitor  E 3 1 0

Al! KAGA monitors are 1 2 '  units housed in a
professionally finished beige plastic cabinet. They
all have as standard, a genuine etched anti-glare
screen.

ZENITH
12* high resolution monochrome monitor. Ideal
for word processing as its green or amber screen
is very restful to read. The high resolution makes
it good for games too -  you can rea6y see h e
detail that has been put into the graphics ..... f 6 6

LEADS
BNC Lead for Zeniths), Philips E 3
liGH lead for KAGA   E S
N.B. Carriage on Monitors E7 (securiccul

Features include:

MONITORS

ROM-SPELL

•  30 ,000 word dictionary
•  One pass check
•  TWO pass check
•  Ambiguous word check
•  Basic access to ROMSPE1-1-
•  Immediate entry check

ROMSPa i  is the new fast Spelling Checker
ROM from Watford, Packed with excellent
features, ROMSPE1L is probably the most
advanced spelling checker available for the ABC
micro.

ROMSPEL1 is fantastic value at E 2 5

(Please specify 40 or 80 tracks when ordering.,

BBC MICRO
WORD-PROCESSING

PACKAGE
A cornvete word-processing package (which can
be heavily modified to  your requirements.
maintaining the large discountl. We supply
everything you need to get a ABC micro running
as a word processor. Please call in for a
demonstration.
EXAMPLE PACKAGE
BBC Model B. Watford Electronics' DES upgrade,
WORDWISE ROM. Twin 400k Epson drives in
beige, Zenith 12" Hi-resolution monitor (Green or
Amber), Brother HR15 daisywheel printer.
Gemini software: BEEBCALC spreadsheet,
analysis and DATABASE software on disc. 10
3M disc, 500  sheets fan-fold paper. 4  way mains
trailing socket. manuals, all leads and BBC
carrying case.

NEW LOW PRICE
Only E999

IlAccess
ACCESS

HOT LINE
(0923 50234)

24 Hours

THE EPSON RX/FX/KAGA
PRINTER C O M M A N D S

REVEALED
So you bought yourself a new printer, because
the salesman in the shop showed you how clever
it is and impressed 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 i t  home and
connected it to your BBC microcomputer, you
are wondering how to make it  perform these
magical tasks. The manual seems to give no
clues, and when you type in the example
programs, the computer throws the L131/1NT
statements back in your lace.

Now what do you do. when this 1400 piece
of high technology refuses even to move its
head, and you have stayed up until 2 in the
inorning with copious supplies of coffee,
desperately trying to print something out. Once
again, Watford Electronics comes to your help
with our new book entitled 'THE EPSON
FXIKAGA PRINTER COMMANDS REVEALED'.

This book describes in plain, easy to
understand English how to use your printer
(Kaga KP810, Canon PW1080A. or any other
Epson FX-80 compatible printer) with the BBC
micro, both from Basic and your Wordwise
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 ABC
Basic program and an example of its use from
Wordwise.

This book is superb value at only
E5.95 Book — No VAT)

LIGHT PEN

This Light Pen for the ABC micro is packaged 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 E23
l iar  software on disc please add C2

D ATA B A S E
M A N A G E M E N T  S Y S T E M S

D I S C D ATA
Discdata is an entirely disc based database
handling system. It is extremely easy to use
through its comprehensive menu system. The
simplicity is such that we do not feel the need to
provide explanation on use in the written
guidance supplied with the program. The
first-time database user will rapidly become
familiar with this package designed throughout
to be simple and obvious.

On disc at O n l y  El 7
(Please specify 40 or 80 track when ordering)

(Please write in for technical specifications)

FILE-PLUS
The File-Plus package is even more powerful and
flexible than Disc-Data, I t  is also largely menu
driven but has its own command language for
file searching. The 16K ROM contains all the
normally required routines. wi th lesser used
options supplied on the utilities disc. All input
and output formatting is controlled through
screen forms, A full screen editing system is
used to define a form which allows tremendous
flexibility in the format in which your data is
displayed. I t  is very easy to change from form to
form so that you can type in your data with one
form, and examine it  with others. You will
typically design several forms before starting to
access the database so that you can quickly and
easily see the fields of each record that you want
to appear in the layout you decide on The form
system is also used for output to your printer.
File Plus has a unique file linking system that
allows the entire on-line storage of your system
to be used for one database. This can give
around 1.5 Megabyte databases using dual
drives and double density.
The built in K a  Wile-Plus Query Language) can
be used for searching the database. Presented in
the form of a powerful command language with
looping facilities etc. this allows the most flexible
access to your data possible. Full arithmetic
operations are provided to allow the system to
be used for statistical analysis.
Operations supported are + .  •,/, + —999999
9999.9999 and compare facilities --, > , < > > = .

Many keywords are supported by the language:
assign. compare, display, and, gob,  iff. ift, print.
read. search, spool and update.
Supplied with a very detailed 70  page manual to
explain all the facilities with many examples.

Only E43
(Please specify 40 or 80 tracks for

the utilities disc)

DATAG EM
Gemini's 24K ROM based
DATABASE Management System

Special Offer: E99

Contenut;r1
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The ULTIMATE DFSs for
the BBC MICRO

Features
Acorn

1.20

Watford
Single D o u b l e
Density D e n s i t y

Max nos o f  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 No Yes Yes
Built-in Verifier No Yes Yes
MRUN a file No Yes Yes
MLOAD a file No Yes Yes
Extended RENAME No Yes Yes
Selective COPY No Yes Yes
Default file name No Yes Yes
Disc space -

distribution No Yes Yes
40/80 Software

Switchable No Yes Yes
Wide catalogue No Yes Yes
Close open files No Yes Yes
Improved OPENOUT No Yes Yes
Copy between

densitiesoswono &7F N A
Yes

N A
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 Most
Econet file server Yes Yes Yes
Econet station Yes Yes Yes
Full wildcard

facilities No 'Yes YesYe

Adding disc drives to your BBC is probably one of the best ways of improving
the power of  your microcomputer system. Watford, wi th their reputation for
providing quality products at an affordable price, have available a full range of
disc drives and associated products. including

•  Disc Filing Systems
•  Disc drives
•  Disc covers
•  Floppy discs
•  Disc boxes

•  Disc cases
•  DES manuals
•  Disc books
•  Disc cleaning kits
•  Disc based software

Watford Electronics supply two highly sophisticated Disc Filing Systems
specially designed to be fully entry point compatible with Acorn's standard
DES. As well  as this, these two DESs provide significant and powerful
enhancements to allow the user greater ease in acomplishing a given task.

Many people who are about to buy a DES f ind themselves wondering which
one to opt for: should they buy the standard Acorn one and restrict their
available features, or  should they buy one of the other DESs and find
themselves running into compatibility problems i f  they opt for the wrong one?
Before you look below to see the vast range of extra features that our DESs
provide, may we just point Out that our DESs are fully Acorn compatible; not
just partially, l ike some of the •competit ion. We  have been supplying DESs
for two years now with many thousands of satisfied users. Also, please note
that the Watford DFS is supplied by a reputable firm via proper mail order
and shop premises.

Just compare the features:

Note that whilst BOTH of our DESs are compatible with the 6502 and Z80
Second Processors, the Acorn ONES ROM (supplied by Acorn with the
processors) should be present within the machine for the Tube transfer
protocol. Our single density OFS is compatible with the Torch Z80 system.
With the current versions of  our DES and DOES, "PAGE- will remain
onaltered by the presence of a DNES ROM; Le. the normal value of  &1900 is
,etained.

THE WATFORD DFSs
Designed to offer power and flexibility, the two versions of our DES are
packed with features such as:
•  Acorn's slightly antiquated DES allows a maximum of only 31 files per side
of a disc. OUR DFSs cater for either 31 o r  62 files per side of a disc. In 62
catalogue mode, a l l  these files are available and displayed as one continuous
catalogue; not a collection of small catalogues that require extra effort on the
part of the user to swap between. We  have found that 62 files is adequate in
normal use (More would require altering "PAGE". which is undesirable -  again
this is due to the way in which the BBC micro is organised).
•  Bu i l t  into each Watford DFSs are the disc Formatter, Verifier and Sector
Editor that are so useful and essential for the operation of  a DES. We do not
ask you to pay extra for these features with our DESs -  they should always be
present within a perfect DES and therefore included in the price.

•  One of the excellent features o f  the BBC is its 80 column mode of
operation. Acorn's DES, unfortunately. only displays in 40 columns even in
these BO column modes: ours displays the catalogue correctly in 4 columns.
This feature has now been extended to include the 80 column display of the
filing system information at the top o f  the catalogue as welt
•  When working on a program, most "load and save" operations to the disc
will use the same filename fie that o f  the current program). To save typing.
and minimise errors, our DES has a novel feature whereby a -default-
filename can be entered. Once this is done, the usage of a null filename wil l
cause this previously entered filename to be used
•  Catalogues produced on the screen by our -Ult imate" DES include extra
information to say how many files are present within the catalogue, whether
the catalogue is 31 or  62 files in size, how many tracks are on the disc, and
whether the double stepping mode is active, etc.
•  Due to the way that Acorn decided files should be stored, there is
occasionally a need to -compact" the available spaces on the disc. As this can
alter the contents of  memory, we decided that i t  would be useful to
implement a command that informs the user whether compaction is
necessary, and if it wil l  actually result in any significant gains
•  One standard requirement of  a filing system is to be able to rename files.
Acorn's simple DFS only allows for one named file to be changed to another
named file. Our "Ultimate" DES allows for groups of files to be remained. For
instance.'

'RENAME *BERT* 'FRED. '

FwRil l take all the files that have BERT in their name, and change the BERT toE()
•  The OPENOUT command on both versions of the Watford DES has been
improved so that it automatically selects the largest available space on the
disc; thus minimising the frequency of  the Can't extend error messages.
•  Bo th  of our DESs feature, as standard, the ability to make a normal 80
track disc drive read and write 40 track discs. This is normally accomplished
by an expensive manual switching unit on the drives; our OES does this as
standard.
•  The software switching aspect of  our DES and ODES is far more flexible
than a standard switchable drive. The reason for this is quite simple: a
switchable drive means that both sides of  the disc are either 40 OR 80;  you
cannot have 40  track on one side and 80 track on the other side with a
standard switchable disc drive. The Watford DESs are fully independent, and
thus far more powerful. With the ODES, both the density and the 40,80
aspect are independent; thus offering incredible flexibility.

There are many other features of  the Watford UPS too numerous to
mention, but all well documented in the excellent DES manual sold separately.

INATFORD's & ACORN's
SINGLE DENSITY DFS

Watford's popular and widei, acclaimed OE S ha5 now been available for two
years, and has gained a large following amongst serious users of the BBC
Micro. Owners of  Acorn's standard DES can upgrade to our -Ult imate- DES
merely by replacing their DES ROM. See below for the price o f  this upgrade.

PRICES
•  Complete Disc Interface Kit incl. DES ROM & fitt ing
instructions E 7 5
•  Acorn's DES Kit complete E 7 3
•  DES Manual (Comprehensive) ( n o  VAT)E6.95
(PS. Our comprehensive DES Manual covers both Acorn,
•  Watford DESs)
•  Watford's sophisticated DES ROM only E 1 6
•  W e  wil l  exchange your existing DES ROM for
WatfordS Ultimate DES ROM for only E 1 2
•  Watford's DES is exclusively available from Watford Electronics.
Every ROM carries a special label with ow LOGO and serial number.

WATFORD's DOUBLE DENSITY
DFS INTERFACE

The ODES from Watford Electronics represents a new standard in DESs for
the BBC micro. This is a double density version of our popular single density
DES, and combines all the features of this powerful DES with the advantages
of a system that gives 80% more storage per disc in double density mode.
P.S. -  Please note that nor all DOESs are capable of  providing either the full
80% storage increase, or  of allowing a file the full size of the disc -  Ours
allows both of these(

The Watford Electronics DOES wil l  operate with discs formatted in either
single or  double density.. the density is automatically sensed on an access to
the disc and this is then remembered tOr future accesses. The built-in
formatter prompts for the density when a disc is formatted, allowing the user
to select the density of his own discs.

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

PRICES
•  Complete ODES Kit incl. fitting instructions E 8 5
•  ODES Manual m o  VA T) 06_95
•  W e  wil l  exchange your existing Single Density
for our DOES Unit at E 4 0
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Quality Disc Drives
from Watford Electronics

To help you decide which drive is the most suitable for your needs land your
pocket). 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). Al l  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 BO track. The 40 track ones are manufactured by EPSON,
the world famous Japanese company, (non-tinted boxes). The BO track drives
are famous MITSUBISHI drives Hinted boxes).
With two prices in a box (e.g. 1295.'1259), the first price Is for the standard
drive and the second for the same unit in switchable type. Users o f  either of
She two Watford DF,Ss wil l  not need switchable drives as their DFS wi l l
provide software switching for them. Users of  Acorn's DFS wi l l  find that they
need to pay the extra for switchable drives i f  they wish to use 40 track discs
in an 80 track drive.
The drives we supply are fast 13ms track to track. 15ms settle), quiet and
have a low power consumption leverage well under 1 amp) Extensive
experience of the usage of disc drives suggests that the MITSUBISHI and
EPSON drives currently represent about the best in terms of speed. reliability
and overall "elegance" available for the BBC Micro.
Various other "manufacturers'. of  'disc drives for the 88C micro (more
accurately, "packagers" label other manufacturers drives with their own
name). 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 public.

Names you can trust,
at prices you can afford!

If you look around the popular BBC micro press, you will find that the prices
we quote are, virtually without exception, some of the best around. These
prices, coupled with the backup of one of the country's largest distributors of
68C peripherals provides a superb deal
Ueless you anticipate using dual drives in a fully expanded BBC system for
long periods o f  time with little ventilation, then we suggest that our range of
•C1.- disc drives without the PSU (Power Supply Unit) would be quite
adequate: extensive tests within our workshops have confirmed this. A l l  drives
are supplied complete with a SPECIAL UTILITIES Disc, Cables and Plugs. The
Drives with power supply have ,a mains moulded plug for safety purposes.
(Ideal for Schools &  Colleges. A l l  single disc drives with power supply, (ie.
CS100,CS200 & CS400S) are supplied in a twin case with twin data cable
for later inclusion o f  a second drivel. A t  Watford we anticipate your needs of
tomorrow not lust today!
All disc drives advertised here wil l  operate in double density mode with the
appropriate in ter lace a n d  software.

•  TWIN drive CASE, with Power Supply &  Cables E 4 0
Securicor carriage on Disc Drives E5

Prefix C C a s e d  Drive
L L e s s  PSU
S S i n g l e
D — Double

e.g. C L S 4 0 0 S  -  Cased  drive, Less p o w e r  supp ly  unit. S ing le  4 0 0 K ,
Switchable (40i80 track).

Suffix S -- 4 0 , 8 0  Switchable

MYSTERIES OF DISC DRIVES
& 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 4 0  track disc on an 80 track disc drive? What is
the difference between a DFS and disc interface kit? Should you acquire a
single Disc drive or twin? What does 48 IPI  and 96 TPI 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 questions.

Now the mystery of buying a suitable interface and disc drive for your BBC
micro is revealed in Watford Electronics new book entitled 'MYSTERIES of
DISC DRIVES &  OFS REVEALED'. I t  describes in tine detail, yet remaining
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 is stored on
the discs.

There is even a handy section describing the phrases you are likely to
encounter, and how to interpret them. This book must be an essential
purchase at E5.95, especially i f  you own or are thinking of buying a disc
system,

Watford Electronics are now the biggest
single distributor of 3M's 5 i "  floppy discs

throughout the UK. As a gesture of thanks.
we are this month giving away absolutely

FREE this Disc library case with every box
of  10  d iscs purchased trorn as.

€5.95 I Book No VAT)

3 M - 5 1 "  DISKETTES
Top quality 3M — SCOTCH Diskettes from Watford Electronics (Your 3M
Appointed Distributors). A l l  our discs carry a lifetime warranty. These discs are
quiet in operation and insert positively with their reinforced hub rings. Boxes
of 10 supplied complete with self stick disc labels and write protect tabs.

FREE F R E E  F R E E

DON'T SETTLE FOR LESS, BUY THE BEST

•  1 0  x  D i D  40  Track Diskettes
•  1 0  x  D1S DID 40  Track Diskettes
•  To  x  SiS DID 80  Track Diskettes
•  1 0  x  DJ'S D/D 80 Track Diskeires

LOCKABLE DISC
STORAGE UNITS

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 1 2
M85 — holds upto 95 discs 0 5

£13

E22
E24

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

PLASTIC
LIBRARY CASES

FOR 5 r  DISC STORAGE
holds 10 Discs. E l  .80

E4.25

FLOPPY HEAD CLEANER KIT
The heads in floppy disc drives are precision made and very sensitive to dirt.
Drive manufacturers recommend that you clean the heads approximately once
a week. Unless your home or office is dust tree, one of these Kits is a very
sensible precaution against losing valuable data, A dirty head can destroy
many discs before you realise the trouble. Very simple to use.

D U S T  C O V E R S  (For our Disc Drives)
Single iwithout PSU)E3.20 T w i n  (without PSU/ f3 .85

Single (with esu )  £3.25 T w i n  (with PSU/ £3.90

£9

Continued a l . m . i . o l o i m i e n +
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Impress yourr friends and business colleagues
with the quality of your letters and printed
material with Watford's very simple to use
EPSON N W ,  'Near Letter Quality) ROM.
Suitable for EX80. RXEIO, RX130E.q, FX100.

Look at the features:
•  Simply type •NL0130/100 and a single VDU
code to use NLQ print.
•  NLQ is then available without any
modifications from BASIC. WORDWISE, VIEW
(with NLQ DRIVER) or virtually any other
program or language.
•  Single codes select PROPORTIONAL type lyes
even on the RX801: ENLARGED type:
UNDERLINED type. These features can be used
seperately or in any combination.
•  Ful l  UK character set,: Standard 'pica size.
Proportional spacing; Enlarged: Underlined,
Normal type.

The NLQ ROM is supplied complete with
comprehensive manual.
P.S. NLQ ROM is compatible with the Torch ZBO
system and can be used from within the Perfect
Writer software.

This specially written printer driver has been
designed to allow View access to the lull
features of our NU)  ROM.
A must for all VIEW and N1Q ROM users.

IPPPP-,J
se-osco

VIEW PRINTER DRIVER
for N L G  ROM

E7.00

Only: E22

THE N L Q
DESIGNER

The Kaga Texan KPI310 and KP9 0  are two
superb printers, as our many thousands of
satisfied customers would surely attest to. One
of it's particularly strong points is the NLQ option
that it offers: perhape one of the more weaker
points is the effort required to design your own
custom NLEI 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

:from disc. Once a font has been programmed
-with the versatile NLQ DESIGNER. i t  can be
saved to disc, downloaded to your Kaga (or
Canon) printer, or even programmed into an
EPROM igiven the appropriate hardware) and
then plugged directly into your pronter so that i t
is available immediately when you turn i t  on.

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

IRS. This ROM is not suitable for Epson printers
as they don't normally have N M  ability. Keep
reading our adverts though -  work is in
development!)

NLO DESIGNER & FONT DISC E25

INDIVIDUAL Preprogrammed FONT R O M S
El5

(Please write in for further details on both the
rsaa DESIGNER and the individual font ROMs

Lavai lab le. )

DLIMPOUT3

A highly sophisticated screen dump ROM. This
has to be the most flexible and powerful screen
dump ROM yet produced for the BBC micro I t
will put on paper anything you see on the
screen, including all Mode 7 facilities etc. 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 ()SWORD 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
need only 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
1130 and 270 degrees

•  Lef t  hand indentation setting
•  Screen dump window definition
•  Colour grey scaling
•  Tw o  tone fast dump
•  Special colour mask
•  Mode  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

-VERDICT -  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 arid i f  printer dumps are
something which you require. then this ROM can
be recommended to help you to get the best Out
of your dor matrix printer••.

The Micro User Feb. 1985.
"Welt, here is that winner"!
-provide(s) some rather sophisticated screen
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 Out 3 performs PAR
EXCELLENCE-. Mut  capitals for their italics.)
"The versatility of •GIMAGE Ithe graphics dump
command' when using these parameters is
amazing. Pictures of almost any size, shape.
contrast or distortion may be produced without
the need for a reducing photocopier or trick
photography".
"Without reservation I 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
ABC compatible dot matrix printer isee our list at
the end of this advert'. A t  E24 i t  must represent
excellent value for money and surely cannot be
beaten".
Designed for use with the following printers.
CP80. GP801100/250, CANNON, STAR.
KAGAVITAXAN, NEC, SH1NWA CHO. GEMINI,
EPSON MXIRX/FX. LPVII, NEC PC8023.
DMP100/120.:200/400. etc etc.,
Price including comprehensive manual

E24

ADE
Systems' complete program development

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

SPECIAL OFFER ONLY E43

VIEW
VIEW WORDPROCESSOR
We are supplying the new VIEW version 2 1
allowing printing of memory contents etc  E 4 6

H I — V I E W
A special version of VIEW designed for use with
6502 2nd Processor, Available en disc, i t  offers
47K of text memory.

BEEB P R I N T E R  R O M

£ 4 9

VIEWSHEET (Acornsoft) £ 4 9

Watford's own Sophisticated
VIEW PRINTER DRIVER

for Epson FX80 & KAGA KP
Only E9

VIEW DRIVERS FOR JUKI &
BROTHER PRINTERS

Only £8

V IEW/V IEW SHEET PRINTER
DRIVER for SILVER REED

(Officially approved by Silver Reed)
A range of VIEW Printer drivers to complement
the Silver Reed range of printers
EXP400/500,550 & 770  EB 50 and converted
typewriters EX43/44 & 55.

Only: E8

'Makes Printing Chikis Play-
This utility ROM is designed to simplify using all
the facilities of your printer. I t  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 a mode rather than a long and
incomprehensible string of control codes. This
makes using your printer with Wordwise much
more convenient.
*  When  using Basic lor 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. Al l  supported printers will
now respond to form-feed etc. commands,
*  User  defined characters are printed as you
see them on the screen so that non-standard
characters are automatically printed out correctly.
*  Commands select the options fur the
following printers:
GP100. STAR. NEC. MKT/C. KAGA.
LPNII/DMP100. DMP200.
Operates with either parallel or serial interfaces.
*  Supplied with a 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
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Watford's Now Launches

T R A N S F E R O M
R O M A S

D I A G N O S T I C S
DISC

TRANSFEROM
(Tape to Disc Utility)

[c.  —

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 menu driven for ease of use
•  Copes with locked programs
•  A  very  comprehens ive  bu i l t  i n  copy ing
features
•  Copies very long adventure games
•  Supplied with comprehensive manual

TRANSFEROM is now available in BOTH single
and doub le  dens i ty  versions. The  s ingle dens i ty
version w o r k s  w i t h  b o t h  the  A c o r n  a n d  Wat fo rd
single density DFSs. The double density version
works with the Watford DEWS 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 one1 Surely this is
the most valuable investment you could make if
you have tape software that you wish to transfer
to disc! Please specify version required -  Single
at Doub le  Dens i t y

E22_00

DIAGNOSTICS
DISC

The BBC micro is a very complex machine and
thus diagnosing a fault can be very difficult Unti l
now, the only way to discover the Rewire o f  a
fault was either to find a competent friend with a
large degree of patience or to find your nearest
dealer and pay him to find Out what is wrong.

At Watford Electronics, we realise how difficult i t
can be when faced with a problem, finding
yourself a  long  w a y  f rom you r  nearest  dealer,  o r
even just uncertain about your Beetis health, but
not wanting to waste time and money taking i t
to be looked at

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

RAMS ROMs, ULAs. Sound. Keyboard, Disc,
R5423, ADC. User Port, Printer Port, Cassette
Joysticks, Speech, Disc Drives. 6502 and Z80
2nd Processors.

This utility is an invaluable aid for all those who
take the reliability of their system 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 also enables a permanent
equipment and service record to be maintained.

Trial Price
Only El 5.00

ROMAS
THE CROSS ASSEMBLER AND

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. 65CO2. Z80, 8085. 8041, 6809 and Z8
P.S. This includes the Acorn 6502 & Z80.

ROMAS features a powerful expression analyser.
making complex table easy to generate To  aid in
documentation, fully formatted assembly listings
may be produced, with full symbol table output
at the 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 see if you are about to duplicate a

The Macro Editor
Features of this powerful editor provided with
the ROMAS package include!

•  Works in all 40 and 80 column screen modes
•  Fast load and save speeds
•  Continuous line and column number displays
•  Search, replace and move: all available in
macros
•  Command repetition

The ROMAS package includes a comprehensive
manual, providing detailed documentation and
plenty of examples.

A give away at _  Only E45
Please specify 40 or 80 track disc when ordering.

Special Offer
Purchase a copy of ROMAS and our EPROM
programmer i re ta i l  pr ice C113.001,  and  w e l l  g ive
you the very special price of:

E99•00 I (E4 p&p

ULTRACALC 2
The mark 2 version of the BBC Publications
extremely popular electronic spreadsheet ROM.

Only: E66

DELSYS
Digital Electronic System
The DELSYS project introduces the BBC Micro
user through a structured approach to the
fundamenta ls  o f  m ic rocomputer  hardware  design.
For the first t ime an opportunity to grasp and
understand the importance of Digital Electronic
Systems in control applications is offered to
owners of the BBC Micro. This is achieved by
tackling a set of hardware project packs of
varying degrees of complexity.
Introductory packs will educate users in the
fundamentals of digital circuits by using practical
experiments. A easy to understand manual
explains the constructor, the operations and
procedures in a step by step guide to basic
design principles.
The first o f  the DELSYS project packs introduces
the user to the concepts of logic gates,
fundamental chip selection from technical data
sheets. interfacing and bus structure techniques
using the construction of a set of "Traffic Lights'.
as an example.

ROM MANAGER

Price E20

-Provides comprehensive management  of all
installed ROMs -  BEEBUG Nov ' 8 4 '
This ROM is unique in its capabilities. I t  allows
you, t h e  user,  fu l l  cont ro l  over  the  BBC M ic ro ' s
sideways ROM paging system with simple to use
commands. This ROM is essential for those with
several ROMs_ At a simple level ROM
MANAGER can be used to remove the problem
of clashing command names arid 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 itself.
ROM MANAGER can also be used to develop
sideways ROMs using the machine's standard
memory. This is achieved by sending sideways
ROM calls to your code in RAM. saving the
expense of fitting sideways RAM for ROM
development purposes. ROM status reports are
also given by the ROM, including ROM lengths,
checksums, entry points supported and current
filing system title.

The R O M  also prov ides faci l i t ies t o  examine
ROMs, l is t  func t ion  keys fo r  edit ing, m o d i f y  R A M
(using a HMASCI1 editor) and list ROM titles
neatly and concisely

DISC EXECUTOR
Disc Executor is a sophisticated disc utility for
the t ransfer  o f  your  p rograms f r om casset te  t o
disc, I t  copes with 'locked files and full length
adventures lup to &BE blocks long) and
programs that load below &WO, 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 El 0
(Please specify whether 40 or 80 track disc

when orderingl

Continued - • • • 4 0 . •
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(Price includes
COMMSTAR ROM &

comprehensive manuals)

Nightingale Modem
Now Watford brings you PACE'S NIGHTINGALE
MODEM PACKAGE includieg the popular
Commstar ROM software for the BBC Micro
Nightingale is considered to be by far the most
versatile BT approved modem available at the
price for the BBC Micro. I t  is ideal for home or
business use. I t  offers PrestelNiewdata baud
rates 11200/75 &  75/12001 as well as 300/300
baud full duplex for communication between
BBC and other computers, including bulletin
boards A  bargain at our

SPECIAL INTRODUCTORY OFFER

Nightingale Modem without software
Only £99

COM MSTAR ROM package only
(P&P on modem r  2.00)

Auto Dial/Auto Answer Board £ 4 8
Auto Dial Utilities Disc e 9 . 5 0

OBBS Bulletin Software E 2 0 . 0 0

DEMON
Modem Package

THE MODEM
300.1300 baud full duple.

(orig and ansl
1200,75 baud full duplex
75/1200 baud full duplex

E119

Ion

Superb value for money at only:

DISASSEMBLER
ROM

Discover the hidden secrets of BASIC and the
OPERATING SYSTEM with this easy to use
progarnmers tool.

C29

Auto answer
Auto dial
Auto baud rate detect
c o m B E L L standards

THE SOFTWARE
Full baud rate support
1200/1200 full duplex 4 8 0 0 / 4 8 0 0  full duplex
2400/2400 full duplex 9 6 0 0 / 9 6 0 0  full duplex
Auto dial
Auto answer
File transmission in 3 protocols
Prestel terminal
Mainframe type terminal
Two window operation
Supplied with a comprehensive manual and all
necessary leads.

Price: E 6 9 . 9 5  (Carr, E31
Auto dial software disc E 4 . 2 5

(Please specify 40 or 80 track I
(Note- Demon is not ST approved)

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
machine code monitor from Watford Electronics.
BEEOMON offers some superb features specialty
designed to make the task of understanding and
debugging machine code easier: indeed
BEEBMON is  probably the only product with
sufficient power to aid in the debugging of such
complex pieces of software as a DES.
Offering a total emulation mode. BEEBMON can
be used to single step through code anywhere in
memory. Al l  breakpoints are emulated and the
workspace is totally relocatable, allowing for the
simulation of all those •'awkward p ieces  of
code.

E24

ONLY £18
Please wri te in for technical details.

32K RAM/
PRINTER BUFFER

EXPANSION BOARD

A MUST FOR WORD PROCESSING

Watford Electronics now brings you 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 compact board inside the computer.
Immediately you will gain not 16K or even 20K.
but a massive 32K of extra RAM!!!

•  IMPROVE your WORD PROCESSING system,
whether disc or cassette based. Don't wait for a
slow printer -  type in text while printing. TWO
JOBS DONE SIMULTANEOUSLY and E100 -
saved on a printer buffer.

•  I n  -VIEW-. type in letters in BO columns and
have up to 28.000 bytes free - 5  times as much
as normal.

•  I n  WORDWISE for WORDWISE-PLUS).
preview in BO columns with the full 24K of text
in memory recommended  by Computer
Concepts_

•  Combine GOOD GRAPHICS and LONG
PROGRAMS. Use the top 201( of the expansion
RAM as the screen display memory, leaving all
the standard BBC RAM 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.
RS423 etc. Print large text files while running
long graphics programs and have all your buffer
options available as well
1TX15.21,1313.145,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
WORDWISE-PLUSI, This is because our board,
unlike those of our competitors. is 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 messages,

Only: E65
Price includes a comprehensive manual

and the ROM)

GRAPH PAD
With this popular British Micro's Graph-pad, you
can add new dimensions to your computer
enjoyment. I t  helps you 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 E86

BEEBFONT ROM

ONLY E32

Mk-2 13  ROM SOCKET
EXPANSION BOARD

PCB NI-CAD Battery for ROM Boards
E2.75

42 M ICRO u l .

BEEBFONT is a remarkable and differ ent concel
in BBC software supplied on a 16K ROM, It
allows you to display text on the screen in 1:
different styles:

It works in modes 0.1. 2 and 4 using the full
colour capabilities of each mode. Characters are
printed in the same way as normal Selection
between the various fonts is very easily achieved
with Ctrl-V -  press this followed by a font
number and the output will continue in the new
font. Beebfont ROM is particularly useful 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 using the special
characters with Epson IX,  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 cassette or disc. The spooler allows word
processor Mordwise & View) output to be
printed in the new characters
A twenty page manual is supplied. Please state
printer type and media for the editor & spooler
when ordering (cassette. 40  or 80 track disc).

Now all lines fully buffered-On board
battery back-up facility w i l l  now accept
EPROMS 2716, 2732, 2764 &  27128 and
ROMs 6116 &  6264.
Simply plugs into one of the four ROM sockets
currently available in BBC Micro. There are only
5 solder connections to be made, Full
instructions are supplied. Unlike other ROM
Boards, this board has been ergonomically
designed to enable the user, easy further
expansion 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 ttw
User to increase the sideways ROM capacin
from the basic 4  sockets upto full 16  capable of
being supported by current operating systems. in
addition the board is 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 tested in situ.)

The Board gives the User, plenty of freedom to
explore the possibilities of the new paged RIDMs
due in the coming months and offers them the
chance to develop their own.
All lines are fully buffered and the board meets
or exceeds all timings for operation in the BBC
Microcomputer.
Supplied ready-built and tested complete with
fitting instructions.
Only E30
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COMPUTER CONCEPTS ROMS

Wordwibe
Without doubt a very sophisticated piece of
software for the BBC Micro. I t  has all the
features of a professional word processor yet is
easy to use.
SPECIALOFFER THIS MONTH: E 3 2

WORDWISE PLUS
Now available from stock E 4 7

WORDWISE PLUS
UPGRADES

Existing users of Wordwise can upgrade to
WORDWISE •  fo r  E17. Please return the old
WORDWISE package complete with Chip and
MANUAL with your remittance and we will send
you the new WORDWISE + package,

El 9

S IDEWAYS
ZIF SOCKET

Now Watford Electronics brings you a ROM
board for small budgets or for those of you who
do not wish to open up your Micro frequently. I t
allows you to change ROMs quickly and
efficiently wi th the minimum of effort — no
screws to loosen or keyboard to remove. The
unit consists mainly of a zero insertion force
socket on a small circuit board which is located
into the position of the •ROM Cartridge' and is
connected to one of the internal 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 inserting and
extracting them.

•  The low profile o f  the socket allows
unrestricted access to the keyboard, unlike other
cartridge systems. In addition, there are no costly
extras, such as ROM cartridges for every new
ROM.

•  A l l  data and address lines are correctly
terminated to ensure correct operation 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 the problem of
running out of socket space, simply unplug the
ROM and plug in a different one. I t  is a real
must for Protessionals and Hobbyists alike.

ONLY E I S

THE AMX
MOUSE

The AMX Mouse package. of which WE are the
largest single distributor in the entire country, is
an incredible addition for your BBC Micro. This
very popular package is truly brilliant value at
only £68.50.

OUR SPECIAL PRICE

ONLY: E68.50

FREE F R E E  F R E E
This month we are giving away the sophisticated
COLOUR ART package absolutely FREE with

every purchase of the AMX Mouse from Wartred

AMX Desk package E 1 9 . 0 0
AMX ART package E l l  _50

COLOUR
ART!

As seen at the Micro User Show

Watford Electronics has long been a Source of
innovation in the BBC field: e.g.. we were the
first to market a ROM board. Well now We've
done it again!

The AMX Mouse is, as we are sure you already
know, a very easy to use and powerful drawing
package. Throughout the country. there is no
single bigger distributor of this excellent package
than Watford Electronics. To celebrate this fact,
we are, during this month only, including FREE
with every AMX Mouse package purchased from
us the superb piece of software called COLOUR
ART.

This novel program allows you to add COLOUR
to any drawing produced with your AMX Mouse
package. and really bring those pictures alive,
Not with iust 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 simple, striking and powerful
images to please the eye.

Price E l  3
(please specify 40 or BO track d;sc when ordering,'

THE INVESTIGATOR
This sophisticated Utility program on disc.
enables you to make security back-up copies of
most of your valuable Disc Software. Makes full
use of all 8271 (wi l l  not run with double density
DFSsl 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 BO track disc when
ordering.

Only E20

16K
DISC R A M

This is the RAM you've been waiting fort This
battery backed up_ write protectable i e k
sideways RAM board allows you to run from disk
every sideways ROM available_ Beware of other
sideways RAM boards which are not backed up
as certain ROMs will not run in these boards
even though the RAM can be write protected.
The Battery Backup facility allows retention of
DATA after power o f t  On switch on the Micro
will think the WATFORD DISC RAM is a ROM
Features available are:

•  N o  soldering or modifications to BBC micro
necessary.

•  Plugs into normal ROM socket fitting neatly
under the keyboard allowing room for other
add-ons.

•  Easy to use. Comes with disk based software
to SAVE and LOAD ROMs. Allows you to
make backup copies of your ROMs.

•  Disk software can be copied onto other discs
when disc is full.

•  A l l  existing ROMs can be stored on disk and
used in DISC RAM.

•  N o  messy plugging and unplugging of your
ROMs, Simply toad the one you want into
DISC RAM.

•  Ideal 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 externally_

•  Can also be used as 16K printer buffer RAM
in conjunction with our Buffer &  Backup
ROM.

New Low Price: E35

• .S. 16K DISC RAM Board is not designed to
work in conjunction with a Sideways ROM
Board.

Versatile BEEB SPEECH
SYNTHESISER Unit

SPECIAL PRICE E35

The Watford Speech Synthesiser is a very flexible
speech synthesis unit based upon the powerful
phonemes system. This system stores the
building blocks of speech icalled phonernesi and
allows you to combine them quickly 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 easily be added to by
following the notes given in the comprehensive
manual.

Continued . • • - - - - - - - • 4 o •
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BOOKS (No VAT on Books)
30 Hour BASIC IBBC Micro)   E 6 . 9 5
35 Education Programs for BBC   E 6 . 9 5
40 Educational Programs for BBC •  € 5 . 9 5
100 Programs for ABC Micro   f  6.95
6502 Application Book   E 1 2 . 5 0
6502 Assembly Language Program ,  E  1 3.95
6502 Assembly Language

Subroutines   E 1 9 . 9 5
6502 Machine Code for Beginners E 5 . 9 5
6502 Machine code for Humans •  E  7.95
A young persons guide to ABC Basic •  £4.50
Advanced Machine Code Technique

for BBC   1 7  95
Advanced Programming for the

ABC Micro   £ 6 . 9 5
Advanced User Guide for
BBC Micro . . . . . . . . .  E 1 1.95
Advanced Graphics with ABC   E 9 . 9 5
Advanced 6502 Programming ,  • • „  E l  2.45
Assembly Language Programming on

ABC Micro   E 7 . 9 5
Advanced Programming Techniques

for the ABC Micro   € 7 . 9 5
BBC BASIC for Beginners   £ 7 . 9 5
BBC BASIC   t  5.95
BBC DIY Robotics & Sensors   £ 6 . 9 5
BBC Forth   E  7.50
BBC MICRO add on guide   E 6 . 9 5
ABC Micro An Expert Guide   E 6 . 9 5
ABC Micro Book BASIC Sound &

Graphics   E 7 . 9 5
ABC Micro Graphics and Sound   f  6.95
ABC Micro Programs in Basic   t  5.95
ABC Micro ROM  PA G I N G  System

Explained   E 2 . 0 0
BBC Micro Revealed   E 6 . 9 5
BBC Micro Disc Companion   E 7 , 9 5
ABC Micro in Education   E 6 . 5 0
Basic Programming on BBC Micro f  5.95
BBC Software Projects   E 5 . 9 5
Brain teasers for BBC micro   E 5 . 9 5
CP/M Handbook with MPM £13.95
CP/M The software BUS E8.95
Creating Adventure Programs on

ABC Micros E6,95
Creative Animation & Graphics E7.95
Creative graphics on BBC Micro E7.50
Complete Programmer for ABC E5.95
DISC FILING SYSTEM ( W S )

• •

Operating Manual for BBC E6.95
Discover BBC Machine Code E6.95
Discover FORTH E13.95
DIY Robotics & Sensors with ABC , E6.95
Easy Programming for the

BBC Micro €5.95
Exploring FORTH £6.95
Further Prop. for ABC Micro E 5.95
FORTH on the BBC Micro E7.95
Forth Programming E14.40
Functional Forth for the BBC Micro E5,95
Games BBC Computer Can Play E6.95
Getting more from your

BBC & Electron E6.95
Graphs & Charts on ABC Micro E7.50
Graphic Art for BBC Computer E5.95

ABC Micro

E5.95

16 95
Introducing the ABC Micro

Programming the 6502

[5.95
Introducing LOGO

E6.95

E5.95
Introduction to PASCAL

Programming with Graphics

E14.95
Let your BBC teach u to program • • _ E6_45
LISP

The Complete Programmer

E9.25
LISP Cassette

E5.95

El 5.50
Logo Programming

Using BBC Basic

£8.95

REVEALED E5.95
Mastering CP/M E16,50
Programming the 6502 E 13 95
Programming the BBC micro E6.95
Programming the Z80 E16,95
Programming with Graphics £6.95
Structured Prot]. with BBC BASIC €6.50
The Complete FORTH E6.95
The Complete Programmer E5.95
The Epson FX/KAGA PRINTER

Commands REVEALED E5.95
Using Floppy Discs with BBC Micro , E5,95
Using BBC Basic E6.95
Wordstar 81 CP/M made easy E6.95

Handbook of Procedure &  Functions for the

Mysteries of DISC DRIVES end DFS

L.

N E W  N E W  N E W  N E W
BEEB VIDEO DIGITISER

THE LATEST IN H I G H  TECH
FROM WAT F O R D

Using any source of composite video (colour or
monochromel and the Watford Beeb Video
Digitiser, you can convert an image from your
camera into a graphics screen on the BBC Micro
This uses the full graphics capacity of the ABC
micro in modes O. 1 or  2 The  video Source may
be a camera, video recorder or teleWiSiOn, and is
connected via the video output socket
Images produced can be compressed. 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 remote camera using a modem.
The output from the digitiser exactly matches the
graphics capability in each mode, with up to 8
levels of grey in mode 2. The unit connects into
the User 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 easily accessed 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 is included with the
driver programs. This is 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 typeddocuments,
•  Unattended recording of scientific data,
•  Entry of real images into graphics programs.
•  Generation of computer images.
•  S low scan television; sending images via a
modem or radio.
•  Security.
•  Input  from any video 1 v video source.
•  Ful l  resolution in Modes 0.1 o r  2.
•  1  6  seconds scan time.
•  U p  to 8 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.

Introductory price
Digitiser Un i t  &  R O M

E89 (Carr. £2)

PLINTHS FOR BBC MICRO
AND PRINTERS

Protect your computer from the weight and heat
of your monitor. The ABC micro plintha have
slots for maximum ventilation. The single plinth
is suitable for a ABC 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. I f  you use our stacked drives, the
remaining space can be used for further
peripherals e.g. Speech Synthesizer. EPROM
programmer or simply stationery. The computer
slides neatly in to the lower section allowing
easy access to remove the lid. The printer plinth
is equally sturdy but without the cooling slots. I t
allows for access to the p;kaper from the front as
well as from the rear. la facility not often
thought of in similar products1 if the paper is
located beneath the plinth. This is a very
convenient way to work especially if your work
area is not deep enough to take the printer and
paper separately.

SINGLE BBC PLINTH E l l  IcarrE1,501
DOUBLE BBC PLINTH   E 1 9  lc-arr. E2.001
PRINTER PLINTH   E I 0 Icarr.E1.501

EPROM PROGRAMMER

The Watford Electronics' EPROM programmer for
the ABC micro is a high quality self contained
package. Programs all popular EPROMs from 2K
to 16K: 2716. 2516, 2532. 2564, 2764 and
27 128. All manufacturers specifications have
been followed to program EPROMs at the
correct speed -  wrong timings could destroy
your EPROMs. The unit has its own power
supply so does not put heavy loads on the ABC
power supply as do some other units. Connects
directly to the 1MHz bus following all Acorn
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
Cassetreidisc loadingf. II is a fully purpose
designed and ingegrated package to simplify
ROM development. The system is menu driven
with many prompts to avoid any accidents_

Software facilities include:
Load File S a v e  File D o w n  Load EPROM -
Program EPROM -- Verify -  Blank Check -
Editing of memory 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 program may be put in an EPROM. All
these facilities and more are explained in the
comprehensive and clear 15 page manual.

S P E C I A L OFFER E69
(E3 carr.)

LOW COST 'DIN'
EPROM PROGRAMMER

A high performance. low cost, self contained
•DIN • EPROM PROGRAMMER for the ABC
Micm, Plugs into the BBC Micro's uscr port.

The features are;
•  Will program 2716, 2732. 2532, 2764 &

27128 EPROMs.
•  Copy Eprom into memory and compute

checksum.
•  Blank check EPROM.
•  Program EPROM from memory.
•  Verily programmed EPROM and display

checksum.
•  A l l  •  commands may be used from menu

mode.
•  High speed programming on 2764 &  27128.
•  Machine code SOFTWARE supplied in ROM,

Only: E49.50 Garr. [2)
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ANTI GLARE M O N I TO R
SAFETY SCREEN

HEADACHES7TIRED EYES? Don t take pills
Use a Watford Electronics anti-glare filter!
•  Made in Britain by a long established glass
maker,
Available in 12 &  1 4 '  versions -- please specify
the exact monitor type when ordering.

Special Price: E l  6 .00  (Carr. f  1)

SURGE PROTECTOR Plug
Fitted in place of your normal mains plug. this
device protects your equipment against mains
surges. Nearby lightning strikes, thermostats
switching and many other sources put high
voltage transient spikes on to the mains. This
can lead Co data corruption in memory and on
disc and can result in spuriously crashing
machines. Suitable for computers, Hi-Fi, Fudge
Freezers etc Max  Surge current 2KAmp; max.
Voltage 250, Essential for serious computer
users.

Protection for only E9. 50

FLEXIBLE KEYBOARD
CONNECTOR

A 'Keyboard to Micro' replacement jumper lead.
E4.95

ATTACHE CARRYING
CASE for BBC Micro

The Attache carrying case is attractively finisned
in mottled antique brown leatherette. The case is
made of tough plywood, providing a very solid
and safe way to carry your BBC micro. There is
room provided to fit all the leads necessary
behind the computer and manuals in the front.
Locks supplied with two keys. Price E l  'I IC2
cam/

DATA RECORDER AND
ACCESSORIES

Top quality slimline portable cassette recorder
designed specifically for use with home
computers. Mains/Battery operated with tape
Co'. nter.

E20
D M A  CABLE to connect recorder to BBC

E2.50

DATA CASSETTES
Top grade tested C12 Data cassettes
supplied in library cases 359  each 1 0  for E3.20.

ASSORTED CONNECTING
LEADS

lAll ready made and tested)
CASSETTE LEADS 7 pin DIN Plug
to 5 pin DIN Plug + 1 Jack Plug
to 3 pin DIN Plug + 1 Jack Plug
to 7 pin DIN Plug
to 3 Jack Plugs
6pin OIN to 6 pin DIN Plug (RGB)

MONITOR LEADS
KAGA/SANY0 Colour Monitor Leads E 5 _ 0 0
Monochrome monitor leads B MC to Phono £ 3 . 0 0

DISC DRIVE POWER LEADS
Supply from BBC power supply to standard Disc
Drive connector.

Single E3.00 D u a l  E 3 1 5

RGBI6 PIN DIN)
RS423 (5 pin Domino/
Cassette I7 pin DIN/
ECONET (5 pin DIN)
Paddles (15 pin •D.1
BBC Power Plug Sway
Disc Drive Plug 4 way

MISCELLANEOUS
CONNECTORS

Plugs
30p
40p
259
20p

110p
80p
75p

E2.00
E2,00
E2.50
E2.00
E2•50

Sockets
45p
50p
65p
30p

215p

4 WAY MAINS
DISTRIBUTION SOCKET

4 way lop quality mains trailing sockets.
Supplied wired up with mains plug ready for use.
Can be screwed to floor or wall it required. Very
useful for tidying up all the mains leads from
your peripherals. Allows the whole system to be
switched on from one plug. E 9 . 9 9

A C C E S S  H O T  LINE
0923 50234

24 Hours

ROM EXTRACTION TOOL
This extremely useful tool allows trouble free IC
removal from your computer. No longer do you
have to weald a screwdriver at your valuable
ROM software Instead this IC extractor
distributes the removal force over the whole
body of  any 24 or 28 pin device, thus preventing
undue damage to your Chip. Isn't 11.75 a small
price to pay to protect your ROMs stature?

E1.75

ADVENTURE GAMES (level 9)
COLOSSAL ADVENTURE
ADVENTURE QUEST
DUNGEON ADVENTURE
SNOWBALL ADVENTURE
LORDS OF TIME
Please add E2 50 for Discs

8vvay DIP SWITCH

4020
LM324 ....
6502A CPU
6522
SAA5050
2764-250nS
6116LP-2K
8271

CHIP SHOP

ISO-Pascal ROM
RCN_ ROM
Acorn LISP ROM
Acorn FORTH ROM
Microscope Toolkit  ROM

4816
UPD7002
65CO2 CPU
6845SP
SN76489
27128-250nS

£ 8 5 0
E8.50
E13.50
E8.50
f  8.50

MISCELLANEOUS
28 pin ZIF SOCKET (Tattoo,) E 6 , 9 5

28pin OIL PLUG
SOLDER type E 2 . 9 0
= C R I M P  type E 3

E0.85

7438 ,  4 0 p ;
74LSO4 . . . . . . . . . .  25p;
74LS123   E l  ;
74LS244  9 5 9 ;
74LS393 E 1 . 2 0 ;

E0,90
E0.45
E5.45
E3.40
E8.75
E4.25
E3,25 6 2 6 4 L P - 8 K
E 5 0 A C O R N DNFS

ACORN OS 1.2   E 6  A C O R N  BASIC 2 E I S
SLEUTH ROM E25 TOOLKIT ROM E23
BBC A to B Upgrade Kit E45

• 30p
25p

• /Op
El .60

SOp
El _50
E4.40
E9•50
£7.50
E5_50

E9.95
E l 5

E56
E50
E40
E40
E20

TEX EPROM ERASERS
EPROMs need careful treatment if they are to
survive their expected lifetime. Over erasure of
EPROMs very rapidly turns them into ROMs! The
TEX erasers operate following the manufacturers
specifications to give the maximum possible
working life by oot erasing too fast. We use
these erasers for all our own erasing work.
•  ERASER ES -  Standard version erases up to
16 chips. E 2 8
•  ERASER GT -  Deluxe version erases up to
28 chips Has automatic safety cut-off to switch
off the UV lamp when opened. E 3 0
•  Spare UV tubes E 9

VOLTMACE DELTA 14
JOYSTICK SYSTEM

The Voltmace system provides full facilities for
connecting the Delta 14 handset.
Delta 14 handset -  On its own makes a high
quality centre sprung analogue joystick with fire
buttons f  12.50
Adaptor Module allows use of two joysticks and
provides hardware to access all the keys on the
keypad of the joystick E 1 2 S 5
Transfer program allows use of the keypad keys
and joystick to simulate any key on the keyboard.
This works by creating a machine code patch
that stays in memory while another program is
loaded in. Allows any game to be used with
joysticks_ Supplied on disc or tape.

Tape E5.10 D i s c  E7.95

STANDARD JOYSTICKS
Tht::Se. are standard analogue type with a tire
button on each joystick. Twin joysticks go to a
single moulded plug, long leads provided.

Single Player version E9•75
Two Players version E l  5.00

LOGOTRON LOGO
LOGO is a specially developed language carefully
designed to teach the basics of both
programming and logical, ordered thinking. Until
recently, there wasn't a version of  LOGO
available for the Beet'. Now Watford Electronics
are proud to bring the highly acclaimed version
of LOGO from LOGOTRON. This version is
recommended by most local education
authorities.
Supplied on a 16k ROM for easy fitting, the
LCSI LOGO is accompanied by a high quality
rung bound manual for easy reference. Please
note the LCSI Logo is not just the well known
graphics section of LOGO, but the FULL
implementation Educational establishment
making a quantity order? Contact us for a
possible discount.

ONLY: E55

ju a .    Watford Electronics
Dept. BBC, JESSA HOUSE, 250, Lower High Street, WATFORD, ENGLAND -

Tel: Watford (0923) 40588/37774 Te l e x :  8956095 WAELEC
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SPECIAL OFFER
Fast EPROMs for
Sideways ROMs
2764-25ons E2.99
271 28-250nS E6.95

Low power RAM for ATPL, Watford, etc.
Sideways ROM/HAM Boards

62641P (8K) E7.25

Prices subject  to  change w i t h o u t  not ice and available on request.
MAIL O R D E R  A N D  R E TA I L  S H O P.  T R A D E  A N D  E X P O R T  I N Q U I R I E S  W E L C O M E ,
GOVERNMENT AND EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDERS ACCEPTED.
CARRIAGE: Unless stated otherwise, please add El to all cash orders.
VAT.  UK customers please add I S %  VAT  to the total cost incl. Carriage.
SHOP HOURS, 9.00am to 6.00om. Monday to Solurdity_ (Ampie Frog Cat Parking Splices)
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By BRIAN and
MARTIN BOND

DRAUGHTS is a  superb computer
implementation o f  the well-known
board game. Each player has 1 2
counters of the same colour either red
or yellow.

The micro sets up  the pieces
automatically and is then ready for the
first move, which is always made by the
red counter.

The basic move consists of moving
one o f  your counters forward one
diagonal square.

The flashing cursor indicates the
piece you want to move. You position it
over that piece by means of the direction
keys or the joystick.

At this point press the spacebar or
fire button, then move the cursor to the
position where you wish to put it. Once
again. "set" this position by pressing
either the spacebar or the fire button.

If an opponent's piece is on a square
to which you could make a normal
diagonal move, and there is a space
beyond it in the same diagonal line, you
can capture that piece.

You may move by "jumping over"
your opponent's counter and landing on
the vacant square — you then remove his
piece. In  all you'll have moved two
squares in a diagonal line.

Once you have taken a  piece the
micro checks to see if another can be
taken.

If this condition is confirmed you are
asked whether you wish to jump again.
To do so place the cursor where you
wish to jump to and press the spacebar
or fire button again.

If your opponent fails to capture you
when in a position to do so. you have the
option o f  removing (huffing) h is
counter. You do this by placing the
cursor over the offending piece and
pressing H at the start of your go. After
huffing you continue with your normal
move.

When one o f  your counters has
reached your opponent's baseline it is
crowned and this allows you to move it
in any diagonal direction.

A player is declared the winner if all
his opponent's counters are removed
from the board. If you wish to concede a
game simply press Escape when it is
your turn.

While you are typing the program in,
you would be well advised to REM lines
40 and 60 until such time as you have
removed any typing errors.

For the benefit of disc owners there is
a routine that relocates the program to
PAGE — 8t.E.00 automatically. So,
while you're in the debugging phase,
save each new "typing error free"
version before running it.



seXces, V t'Ots tattte VAJS 2,1N6 V  °rats CotNce,$)boat a ot p,) 4Acv. •
vat vecttles c•xlavactcys oNIA Vitt'itt‘••tses s;at.t-ab\es.

boata D v  a* sboaTo coOcAete 4Attt coOtets. se.

-C?Ase I' t (Opts cot .INWO Mei e.
--tee, Dectaes V eackt fttove cks 0 0 .  Avai

cheekt.-/ellog, CI,CcAlte
\

IttoN; &Olt at caOlitOCCa‘

s'tOtt D t  Os tbe etttsot at ctIttettt,C3 Sozitt‘ott•
IttSc.el Scatis li.eiboatd Cot

e1AtcW  ‘ t e g t  ess atta

'tiles Ott Ots I( N coo(6oates•CtAccv tttr4k
CIOSOV 50.'3 S \SA c‘2,'1%111, al ea.

•)0stac,,t Scalts apytopt.ate y3St:),CV, 01 COa$ 0,0014,0 •

coltt1.-Poty I t l o c  atiolWO Cotteeis,s Cot VOA,.
tediitoov-101e6,5 Cot 2, V 2,0 111

1 0 0 V g  „ P O W  C O I N 0 . 0 1 N ,



COMPUTERS

BBC
BBC Model 8
BBC Model 84 Disc Interface
BBC Model 8 + Econet Interface
BAC Model B + Disc & Econet

Interface
780 Second Processor
6502 Second Processor
Acorn Bistick
Acorn IEE Interface
BBC Prestel Receiver
BBC Telex Receiver
Speech Interface
Acorn 10M hard disc
Acorn 30M hard disc
Acorn Fileserver level 3
Acorn Music 500

ELECTRON
Electron
Electron Me + My Micro Pack
Plus 1 Interface
Plus 3 Interface IDESDrivewl

TORCH
Torch Z80 Card + Software
Torch Z80 Card + 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 0.'S
Acorn Basic
Termi Emulator
Gremlin Debug ROM
Caretaker
Toolstar
Corn msiar
BCPL ROM
System ADE ROM
System SPY ROM
Edword User Pack
Edword Teacher Pack
Merhn Scribe
ExMon IBeebog)
Toolkit IBeebug)
Mu-ROM IBeebug)
Gemini Datagem database
ABC UltraCalc
BBC Toolbox
BCPL ROM + Discs + Manuals
Logo
lso-Pascal
Beebug Help ROM
Beebug Sleuth
Spellcheck II
DNFS ROM
B ROM
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£345.00
1399.00
138500

1458.00
099.00
£199.00
£375.00
1325.00
£132.00
1225.00
154.00

£1495.00
029900
£345.00
£199.00

E129.00
E229.00
E59.95

£225.00

£315.00

£745.00
045.00

155.00
E37.00
149.00
E55 00
f 54.00
£32.00
02.00
132.00
E65.00
£11.50
E25,50
£32.00
132.00
13200raoo
E33.00
E99.00 •
CSO 00
£30.00
£44.00
12500
£59.00
(27,00
E27.00
£27.00

f115 00
£69.00
£20.00
05.00
169.00
E69,00
£25.00
£29 00
01.00
120.00
132.00

EXPANSION BOARDS
Raven 20 lupgiade BBC to 52K

computer I
RAM-AMPS socket + 16K RAM

Eprom socket + 32K RAM
IX16K RAM Board
Eprom Programmer

'Blow all your ABC Epromsl

BBC UPGRADES
A•B upgrade
NS Interface
Econet Interface
Speech Interface

DISC UTILITIES
View Index
View Printer Driver generator
Hi-View
Acornsoft Database
Clares Betabase 40 80

Clares Graphdisk 4080
Clares Replica II Disc Copier 40 80
Dares The Key 4080
Beebugsoft Masterfile
Beebugsoft Design
Microtext 'cassette)

(disc)
BCPL Calculation Package
Masterfile II

MONITORS
Microvitec 1431 Standard Res f189_00
Microvitec 1451 Medium Res 1289.00
Microvitec 1441 High Res E 3 9 9 . 0 0
Microvitec 2031 20" Standard Res £315.00
MicrcNitec Sinclair CIL £ 2 7 0 . 0 0
Philips 8M7502 V.H. Res (Green) 05.00
Normende TV:Monitor + Remote

Control £ 2 4 9 . 0 0
Philips CIV + RG8 1 2 2 9 . 0 0
Kaga RGB Vision III 12" 0 5 5 . 0 0
Kaga 12" H.R. Green £ 1 1 8 . 0 0
Sanyo SCM 14" VHR £ 4 2 5 . 0 0
Novex 1414 colour Monitor 0 1 5 . 0 0
Philips V7001 H.R. (Green) with volume,

RGB, Composite Inputs £ 7 5 . 0 0

DISC DRIVES
BBC Single 100K Drive
ABC Dual 200K
BBC Single 200K 40 Track
ABC Dual 400K 40 Track
BBC Single 400K 80 Track
BBC Dual BOOK 80 Track
ABC Single Power Supply
ABC Dual Power Supply

Cumana Drives
CSX 100401 SOOK single
CSX 200 8012004( single
CSX 400 801 400K single
CS 100 401I00K single (PSUI
CS 200 80T-200K single (PSUI
CS 400 801400K single (PSUI
CD 200 401200K dual IPSUI
CD 400 80T4OOK dual WSW
CD 400S 401101 switched dual

(PSUI

PRINTERS
Brother EP44

£69.95 Brother HR5
C56 00 Brother M1009
£67.00 Canon PW1080A 160 CPS (NLO)
£38.00 Canon PW1156A 160 CPS (N10)

Kaga KP810 (NLOI
E49.00 Kaga KP910 (NLCII

Kaga RS232 + 2K buffer
Ensign 1650 165 CPS

£110.00 Epson RX8OT 100 CPS
fee 00 Epson RX8CIFT 100 CPS
C69_00 MP0-165
£54.00 Panasonic KP1091

Seikosha 6P100A
Epson RXIOOPT 100 CPS

£14.95 Epson FX80 ISO CPS
£11.50 Epson FX100F T 160 CPS
E59.00 Shinwa CP80A
e15.00 Beeman Compact 120 CPS
£23.00 Star Gemini 10X 120 CPS

Star Gemini 15X 120 CPS
Epson 8143RS232 Interface for

FX & RX C 3 4 . 0 0
Epson 814R5231 Interface with 2K Buffer

X OrrOff £ 6 5 . 0 0

£12.95
£11.95
112.95
E19.00
£19.00
£49.80
£59.85
£19.00
132.00

£99.00
1189.00
1159.00
E299.00
E159.00
£318.00
£20 00
£29.00

E109.00
£149.00
(179.00
£149.00
E189.00
£199.00
£269.00
015.00

DAISYWHEEL PRINTERS
Brother HRI5
Brother HR15 Keyboard
Brother HR15 Sheet Feeder
Brother HR15 Tractor Feed
Duen Data 20 CPS
Juki 6100 18 CPS
JAI 2200 Daisywheel Typewriter
Juki Single Sheet Feeder
Juki tractor Unit
Ju k i RS232 Interface
Juki Spare Daisywheel

COLOUR PRINTERS
Canon KRONA 7 Colour 40 CPS

Ink Jet
Setkosha GP700A 7 Colour 50 CPS

Plotters
Penman Plotter
PIXY Plotter
Epson HF-30

Add Ons
AMX Mouse
Trackerball

DISKS
Very high quality RAVEN

Diskettes, guaranteed for life
at only E24.00 per box fine.

library casei
(Double-sided 80 track --

using 3 M  media)

MODEMS
Pace Nightingale

1399.00 f i n e  Comstar ROM)

£228.00
£148.00
f195 00
08900
1399.00
E279.00
1399.00
195.00

005 00
012 60
E240.00
£299.00
£325.00
£189.00
1396 00
065.00
£494.00
E199,00
E199.00
£230.00
039 00

078.00
E155.00
E212.00
C95 00

1249 00
C340 00
E280.00
E230.00
1115,00
E74.00
£16.00

£440.00
1399 00

E275.00 BBC 1
E399.00 ABC Mod. B, View of Worchrilse, High Res.
£445.00 Monitor, Ouen Data daisywheel printer,

Cassette recorder with 10 cassettes and all
the necessary cables and printer paper.

£79 DO 050.00
£59.00

1135.00
£155.00

BBC BUSINESS SOFTWARE
micrpsimplex
Gemini Integrated Accounts
Sage Accounts
Please add E4 DO for Disc Version

WS2000
A world standard modem switchable
between 75, 300300, 600,120075, 751200
baud rate. This is the only modem you would
ever likely to need to communication with
any computer throughout the world.
Modem
Lead
Auto-Dial
Auto-Dial Cable
Auto-Answer Card
SK1
DS1

WORD PROCESSING

1148 00
E7 50

04.00
£4.50

134.00
111.50
E11.50

Telemod 3
BT approved - switchabie between 75.
300 300, 1200 75, 751200 and allows you to
communicate virtually anywhere in the
world, it will allow you to communicate with
services like Micronet, Telecom Gold, Prestel,
One-to-One, Easyl ink, Microweb. It comes as
a standard with built in board for
auto-answer.
Modem £ 1 5 5 . 0 0
Lead C 8  00
Software £ 1 9  95

E270.00
09.00

E429.00

ACORNSOFT
Invoicing Order Processing

Mailing List Purchasing
Stock Control Accounts Payable

Accounts Receivable
Price 123.95 each

BBC 2
BBC Mod. B + DFS, View or Wordwise. 100K
BBC drive, High Res Monitor, OuenData
daisywheel printer, 10 diskettes and all the
necessary cables and paper
043.00

ABC 3
Same as BBC 2 but with 400K drive E929.00

BBC 4
ABC Mod. B + NS, View or Wordwise, 800K
Dual Disc Drive, High Res. Monitor, Juki
daisywheel printer, 10 of 80 track Diskettes
and all the necessary cables and printer
paperE1,244_00
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ACCESSORIES
BBC Data Recorder
DR6 Data Recorder
Tornado Joysticks SW self•cen PR
Ouickshot + LI for BBC
Sureshot Joystick
BBC Dust cover
RH Light Pen
Graph Pad
BB Key Function key mask
Disc storage box 1151
Disc storage box 1801
Printer dust cover
Monitor dust cover
Listing Paper 9.5" x 11'

(2,000 sheets!
Data Cassette C15
Anti glare Monitor Safety Screen

E35.00
E25.00
E13.95
E19.95
E18.00
E3.50

E44.00
E99.0C
El .90
E6,95

E14.50
E4.95
£4.50

f 15.00
£0.40

E17.50

LEADS
Cassette leads E 3 . 0 0
5 pin DIN to 6 pin DIN 'ROB) E 3 . 0 0
Monochrome monitor lead £ 3 . 2 5
Disc Drive power leads to BBC (singlet E4.50

idual) 0,00
Disc Drive Ribbon Cable (Single) (ROO

(dual) E10 .00
Spin Din to 6 pin Din IRGB)Monitor lead 13.00
BNC to phono lead for (composite)

Monitor 1 1 . 0 0

I prices inclusive of VAT. Please add E1.50 tor P&P.

HOW TO ORDER
Vou may purchase any of the items listed by
cheque made payable to Twillstar Computers
Ltd. Barclaycard or Access. All you have to do is
till in your requirements on a separate sheet of
paper, post to us and we will despatch with 24
hours. subject to availability. All prices
inclusive of 15'o VAT ADD (2.50 P&P tor orders
below £150 Over add ES P&P Credit card
holders may order by telephone. Give card
number, name. address and items required.
Please note VAT is not charged on export
Orders. Export customers please ring tor details
Of P&P.
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A
EXPANSION BOARDS

RAVEN•20 BOARD
The RAVEN-20 is a 20K RAM EXPANSION

for the BBC Micro, Model B, fitted with U.S.
1.2.

This specialty designed product plugs in to
the CPU socket of your micro I centre socket
of the 3 available)with the minimum of effort
The pins are specially custom made, thus
avoiding any possible damage to the circuity.

The RAVEN board provides the user with
an extra 20K of usable RAM in screen modes
0 to 3. This together with the aid of software
makes the system completely transparent to
both the user and the computer.

TCL

•

The RAVEN-20 software ROM gives much
more than just the standard commands, it
has been programmed to give more and
better commands! Here are some of the
commands:
RON - Enable RAVEN-20 in SLOW Mode
IRON - Enable RAVEN-20 in FAST Mode
WEI - Disable RAVEN-20
RTEST -TEST RAVEN•20 RAM
RSTAT Show status of RAVEN-20
SSAVE Save Screen to file
RAM - Sideways RAM load
KAP - Exam ineAlter BBC RAM
RVZAP - Examine Alter RAVEN-20 RAM
RPAGE - Set'Show RAVEN-20 work page

lfast mode)
Price 0915 inc of VAT

1 RAM-ROM BOARD
The RAM-ROM extension board gives an

extra 6 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 7th
replaces the socket on the main board that
would otherwise betaken by the ROM board.
IThe RAM-ROM board can accommodate
both 2764 type EPROMS as well as 27128
E PROMS 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
2000? (Read Acorn Review March '851,

0 1 . 1 1 1 1 1
,1110 T E L E P H O N E  ORDERS
a l e  (01) 574 5271

RIBBONS
MX100fX100
MX;FX80
GP80
GPI 00
GP250
KAGA KP870
Canon PW10110
Brother HR15
Brother HR15 Carbon
Juki 6100
Oki 8012
Riteman

DISC STORAGE
lo x 51/4 library case
15 x 51/4 flip n file
40 x 51/4 Lockable
80 x 51/4 Lockable
Disc Albums stores up to 20

LISTING PAPER
11" x91.t 2000
Teleprinter Roll

PRINTER LABELS
1000 90 x 36mm
1000 90 x 49mm
1000 102 x 36mm

EPROMS
2764- 250ns
27128 - 250ns

TOP 10
1 Elite
2 Frak
3 Blockbusters
4 Sabre Wulf
5 3D Grand Prix
6 Scrabble
7 Pole Position
8 Football Manager
9 Castle Quest

10 Music System

Open
6 days a week
Sam to rpm

Monday to Saturday

E11.50
E5_50
E5,00
(5.70
(5.00
£8.50
18.50
11.50
14,30
E4.20
E2.35
£6.50

(2.00
£6.95

(1450
E14.50
1115

E15.00
£4.50

E5 70
(8.900
E7.15

E4.95
111.50

E14.95 (f16.95)
17.50
015
19.95
(715

(1215
0.99
1715

(12.95 If 14,951
E24.95

I
Twillstar Computers Limited
17 Regina Road, Southall, MIDDLESEX. UB2 5PL TEL (01)574 5271 1;7
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On the RAMpage again

YOU can do more with your paged
RAM board than you might think. With
its help, the effective length of a Basic
program in any mode can be increased
by at least 16k.

With further modifications to the
programs given here there is virtually no
limit to  the length o f  a program,
However a 1 ok increase is a good place
to start.

As 1 discussed in my first RAM page
article, in the October, 1984. issue of
The Micro User, paged RAM is a cheap
hardware addition that puts a RAM
board, usually with 16 or 32k. into the
memory map at &8000 to &BFFF
beside your Basic or DFS ROM.

The operating system will switch
these ROMs in and out as required. but
the RAM is always accessed when bytes
are POK Ed or  written into the
ROM/RAM area.

The only difficulty is that Basic
cannot directly read paged RAM
because they both sit in the same area of
memory.

No problem — we shall use a machine
code routine outside this area.

The principle used here is called
dynamic overlay.

A library of procedures and functions
is stored in paged RAM.

When a library procedure. say, is
requested from a Basic program. the
required procedure is copied down to a
lower area o f  memory and then
executed,

When the next library procedure is
requested, it is copied down to the same
lower area of memory which is therefore
used many times.

Dynamic overlay means that if one
copied procedure is already active then
the next will be copied starting at a point

50 MICRO USER July 1985

With an insight into your micro's RAM you can really start to branch out in y t
PETER %/ASP/ describes how to save RAM contents to disc or tape and MIKE M

above the previous copy.
Static overlay always copies to the

same starting point.
The only disadvantage is a  slight

increase in time taken by the Basic
program but this really is hardly
noticeable because all actions are
carried out at machine code speed.

The procedure and function handling
program itself permits recursion (where
a procedure/function calls itself) and
nesting (where procedure A  calls
procedure B which calls procedure C
and so on) in an almost unlimited
fashion.

To further speed things up. the
procedure/function library is already
indexed and can be searched extremely
quickly.

Both procedures and functions work
equally well in all the programs that
follow, but to simplify things the
description will only be in terms of
procedures.

Program I  sets up a  procedure
library. This will store al l  your
procedures in one file and allows later
editing of this file.

Line numbers are not relevant, except
for editing and may overlap — indeed all
procedures can start with line 10.

The library creation program indexes
the library file so as to speed up the
action of Program IL

Program 11 is written in assembly
language and, when run, creates the
procedure handler which can be
separately saved.

The handler occupies nearly two
pages (in fact 427 bytes) of memory for
itself and requires a second area of
memory for the copied procedures.

The size of this second area depends
on the size and nesting o f  the

procedures, but I k should be more than
enough.

In a disc machine, provided that your
own DFS dows not corrupt this area,
the best place for the code is at &I300
with the copy area starting at &1500.

Tape users should increase PAGE to
841900.

In order to understand the way these
programs work, you should know how a
Basic program is stored in memory and
broadly how the Basic interpreter
works.

As an example, consider a program
which could be listed on the screen as:

11 PROCa

Enter this function key definition:
KEY e FOR Mil TO 7: PRINT'lPASE+

(MVPAGE)111. l PI

Press 10 and you should see on the
screen the hex dump of memory shown
in Figure

The Basic interpreter works on
similar principles to the 6502 micro-
processor although is much more
comprehensive.

Basic has two main pointers, A and
B. which are used to keep track of
interpreting and allow Basic to stop at
one point and do some further work and
then to return to that point to continue
execution.

Because of the line length byte, Basic
is seldom interested in line numbers
except for editing and executing the
GOTO/GOSUB statement.

When Basic comes across the PROC
token, a special routine within the Basic
ROM is called into action.

The contents of the 6502 stack (from
& I FT downwards) are saved on to
Basic's own much larger stack at
HIMEM downwards.

Basic then puts on to the 6502 stack
the information shown in Figure II

Basic then executes the procedure by
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your programming. Here TONY PHILIP examines the paged RAM board,
MAHON looks at available hardware to enhance your micro's memory

a JSR (not a JMP) to the statement
interpreter.

On return, pointers A  and B  are
restored from the top of the stack and
the 6502 stack is reinstated and control
returns to the statement interpreter.

To speed things up. Basic remembers
in a  table where the DEFPROCa
definition is and checks the table first to
see i f  the PROC has been called
previously. I f  not, the table is updated.

Now we can look at the procedure
library.

Enter and save Program I.
Now write or extract the debugged

procedure that you want to add to the
library.

The first line should start with the
DEFPROC statement (with no spaces
in front o f  DEF.) and may contain
anything else which is legal, including
parameters and the LOCAL statement.

Line numbers d o  no t  matter,
although your procedure must not
contain a GOTO or GOSUB statement.

Save this procedure as you would a
Basic program (such as SAVE “proc").

Now run Program 1 and you are
given four options:
•  Add a  new procifn. Press A  and
enter proc o r  t he  filename under
which you saved the procedure. Your
procedure will be loaded into the library
and information about its start point
and length will be given.

Memory
1900
1901i2
1903
1904
1905
1906
1907

Figure'

Hex

00 OA
6
F2
61

FF

Rettitli code at start of prograrn
15 bit line number (A is hex for 10)
tine length byte
Basic token for PROC (FN is A4)
81_61 is the Ascii code for "a"
Return code at end of line
Program terminator

•  Save complete file. Press S enter
the filename ( f o r  example. L I B -
RARY) and then the library and index
will be saved.
•  Load a  complete file. Press L .
enter filename and this file will be loaded
and analysed.
•  End — by pressing E.

To see your procedure library, end
the program and press Break. Then
press M holding down Ctrl and Shift to
stop the scrolling. Notice that line
numbers may be duplicated.

you want to  edit this block.
renumber first then edit as you would a
Basic program.

SAVE the edited block as a Basic
program. This can then be added to an
empty library by the add option.

The index is stored at 80000 with the
library starting at 80100. This allows
up to 36 procedures to be stored with a
maximum length of 15,75k.

The structure of the index is:
&3000 L e n g t h  of name of first proc
84300112 Pointer to PROC token of

first procedure.
&3003/4 Pointer to first character of

first procedure to be copied
down,

80005/6 Length o f  first procedure
plus one.

At
'FT
1FE

!FA

I F9/8
IF7t6

Figure

I FD/C
IFS

1903
XX Xx

&3007/D Dit to for second procedure.
Don't worry about keeping unnecess-

ary procedures in your library as the
time penalty is only a few microseconds.

The most suitable procedures for a
library are those with reasonably
straightforward structures. Nasties such
as nested recursive calls should be left in
the main program.

Now enter Program I I .  Basic I
owners should change variable in line
120 to 8.095 I F.

The procedure handler is saved in a
file called CODE.

You can check that this code is likely
to be correct by running PROCcheck
which gives a series of hash totals for
each group of 61 bytes.

If one of your totals does not agree,
then at least you know where to start.

The first number will be 7185 not
7243 if  you have Basic

The program's structure is described
on the following page.

Now for the nice bit.
In your main program where the full

DEFPROC listing would have oc-
curred. delete all lines but the first and
insert a new second line CALL 80300.

Add two lines at the beginning of

Example Detai ls
F2 P R  OC token
02 O f f s e t  from pointer A to first

character of proc name1903
00 P o i n t e r  A to length byte of line 10

Number of parameters in procdefinition, here nil
03 o f f s e t  from pointer El to next part ofline to be interpreted

Pointer El to length byte of line 10
Return address from proc interpreter

•
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dr-T

Barbican Centre,
London EC2.
25th-28th July 1985

STILL THE BIGGEST!
STILL THE BEST!
Four days of non-stop entertainment and business.
I f  you're an Acorn owner, user orjust thinking of buying a computer you
shouldn't miss the Acorn User Exhibition. It's four days of fun, bargains,
demonstrations and information.
There are specialist areas for business, education, telecommunications,
robotics and home use. Each with special demonstrations,
competitions, and brand new products. And there'll be experts to
answer your technical questions,
All in all, we're expecting over 120 different companies to be
there, as well as Acorn themselves.
And because the Exhibition is at the Barbican there's plenty of
restaurants bars and rest areas.
So if you're a businessman, scientist, parent. teacher,
computer fanatic or home user. Don't miss the
only OFFICIAL ACORN EXHIBITION.
For information on stand availability ring
Tim Collins on 01-930 1612
P.S. Acorn have promised
some very special events
exclusive to the
show!

cbo

REDUCED
PRICES

FOR GROUPS
Entry only 11 per person

for bookings over
10 people. Complete form below.

MISS THE QUEUES S AV E  MONEY!
Use the coupon below to save money and miss the queues.

Entrance at the door will be 13 for adults, 12 for under sixteens.
H o w  TO GET THERETRY OUT THE

tp4HANcEr apt moo B y  train: Holborn Viaduct, Cannon Street, Broad Street,
Kings Cross, St Pancras, Liverpool Street.

PLAY 'REVS. THE B y  Underground: Moorgate, Barbican, St Pau is, Bank,

/  MOTOR RACING GAME 1  Liverpool St.
ELITE Er (6502) C o m p u t e r  Marketplace (Exhibitions) Ltd(A Rushworth Dales Group Company)
SPEOAL MODE WITH PRUE fr'2 0 ,  Orange Street, London WC2H 7ED.

I  To :  Computer Marketplace 'Exhibitions Ltd, 20 Orange St, I Amdon WC2H 7ED
• Please send ( Q t y )  Adult Tickets at E2 and

( Q t y ) Undersixteenticketsa t E l each
I enclose cheque/P.O. for E o r  debit my Access/Amex/
Diners! Visa card no
Signature
Name
Address
P o s t c o d e

MU?
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Line

PROGRAM STRUCTURE original pointers and return to Basic ignoring any
spaces after the return point.

180 Code is assembled to  841300 which is called
directly by the procedure. VARIABLES200 Save pointer to length byte of procedure line in
main program. nameptrl/h Pointer t o  procedure name i n  paged

230 Find first character of procedure name. RAM.
340 Use Basic subroutine to get length of procedure

name.
startptil/h Pointer to start o f  procedure in paged

RAM.
360 Switch off Basic, turn on paged RAM (assumed Startfilel/h Pointer to storage in lower RAM.

to be number 15). endptrlih Pointer to first byte for next procedure380 Check namelength with index. space.
480 A new error message has been added to deal with filelengthIA Length of file to copy down.

calls for procedures which are not in the library. rom save Holds the number of  your Basic ROM.
620 I f  ma tch  f o u n d  check  i n d i v i d u a l  name

characters.
record Pointers to block o f  four addresses for

copied procedure. 2 /3  holds execute
730 Check for recursive call. address; 4/5 holds return address. I f  an
820 When name is  found get pointer to  start o f

procedure in library.
error occurs in the interpretation o f  a
library procedure y o u  should reset

870 Copy down procedure. record +0 to 0 and record+ 1 to 255, or
1160 Alter pointers A and B to point to copied file and reload CODE.

alter 6502 stack to point to return handler. direct Direction of proc — holds I i f  within proc.
1320 Switch Basic back on. 0 i f  not.
1370 A further error message has been added and is base Where proc file is stored.

given when the next copy of a library procedure
would overwrite a predetermined page boundary

proespace Starting point for area of lower memory
into which library procedures are copied.

(initially set to &1900). memtop Page boundary o f  memory set aside for
1450 On return f rom the procedure recover the library procedures.

From Page 51
your program to load the code and the
library although these need only be
loaded once.

So now your main program should
look like this:

18 *LOAD CODE 1388
28 *LOAD LIBRARY 8818
38 PROCa
48 PROCb
58 END
68 DEFPROCa
78 CALL111381
81 DEFPROCb
98 CALLL13111

You can use more than one library
file by  arranging procedures between
libraries and loading the next library file
part way through the Basic program.

This could give access to many more
than 36 procedures.

The programs given here could be
modified.

Alter the ROM number loaded into
the X register in line 360 and you could
search more than one paged RAM bank
if present.

Or, store the library on disc to give
the advantage o f  virtually unlimited
length Basic programs although with
rather slower program execution more
than the method proposed here.

Tony Philip

Program I

10 REM ** Library creation program
28 REM ** By Tony Philip
3111 REM ** lCI The Micro User
48 Ilkeyll PA6E431881MOLDIMLIM
58 HIMEM42FFFIVOU26:CLSIDIM A 38
60 ptr%4131188:loadX431181point%.1
711 PRINT TABi12,8/1'LIBRARY CREATI

OW"' L Load complete file A  Add
nem file" S Save complete file E
End I

81 PRINT TABi8,22/1ellame of prifn
start length'
91 HU28,0,21139,5

188 VOL138
III  REPEAT
128 8$88ETS
131 IF 8$0L. OR Del '  PROCload
till IF 8$001" OR 8$111a" PROCadd
151 IF 60181 OR Hes' PROCsave
168 UNTIL 8011 OR Hee"
171 YDU26
188 END
198 DEFPROCanalyse(pointD
208 REPEAT
218 PROCfind
221 PROCupdate
231 PROCttore
241 PROCinfo

258 UNTILpointV114FF
268 PR1NT'End of file'
278 loadlipoint%
288 ENOPROC
298 DEFPROCfind

388 startfildepoint%
318 IF poinM4000 PRINT"DEF byte

in otrong place' :STOP
321 REPEAT
338 lenbyteIspointWilF ?lembytdm
PRINT'length errorliSTOP
348 poinUmpointWlenbytet
358 UNTILpointVIOIFF OR point7044

OD
368 •ndfildspointt
376 ENOPROC
388 DEFPROCupdate
398 IF startfileV5421 etartfildo

startfileP1

418 IF startfilanaliA4 typeSmIN"
418 IF otartfileV521f2 typeSePROC

428 nasamstartfild*PaSe'lleame
438 IF ?nameI2108 rileamnaseW
448 REPEAT
458 COCOCHRSInaileVleral
468 legiclenVol
471 UNT1048W1efam32 OR namerNen

Turn to Page 171

July 1985 MICRO USER 5 3



54 MICRO USER J u l y 1 9 8 5

Save your RAM to tape or disc
FOLLOWING the interesting article in
the October, 1984, issue of The Micro
User by Tony Philip concerning the
programming of sideways RAM, here is
a short program which will allow you to
save the contents of your RAM directly
to disc or tape.

As Tony stated, it is usual to wire up
the sideways RAM so that any write
operation from addresses 103000 to
&BEEF will be directed to this RAM.

In certain cases, it can also be read by
ROM based disassemblers, such as
Disc Doctor.

But i t  cannot be read directly by
Basic, since it occupies the same space
in the Memory Map. -

So it is necessary to use machine code
routines to gain entry to the sideways
RAM.

In the case o f  the cassette filing
system. the RAM can be saved directly
since the filing system is resident in the

Operating System ROM. but for discs it
is necessary to copy over the contents of
the sideways RAM to user RAM before
saving, since the DES occupies the
sideways slot when operating.

The program given i s  fo r  disc
systems, and wi l l  also work with
cassette systems, but may be shortened
as follows:

Change line 90 to read:

gli NAMESIB1S. 14NAMES4'8108 +14
length$41 D9CD1

Omit lines 200, and 220 to 300 then

add the following lines:

LDAIPISTAkel
335 LDAle881STAliFE38

Save your program before running it
in case of assembler errors.

When using the program to save your
sideways RAM you must set up the
RAM details as requested by lines 50 to
70.

The variable ramnumber is the
number of the slot occupied by your
sideways RAM — this may vary for
different boards — and the variable
lengthS is the length in hex of the code
to be saved.

Obviously i f  your utility is &1000
(4k) bytes long, it would be pointless to
save i t  as a  St4000 (16k) byte file.
particularly on cassette.

Once you have saved your RAM, it is
reloaded when required b y  entering
*LOAD filename. Then press Break
to activate, o r  *RUN filename o r
*filename (disc users only).

The working of  the program is as
follows:

Line 90 sets up the save command
string which is later passed on to the
command line interpreter.

The execution address eeD9CD is
given to force the Operating System to
re-initialise following the running of the
new RAM and thereby recognise its
presence.

In the case of the disc system, the
RAM has been copied over into user
RAM starting at 80000. so the last
address 84.8000 i s  the new reload
address. (This is documented on page
19 of the Advanced User Guide.)

Line 200 stores the current ROM
number. then line 210 resets the paged
ROM selection latch at address &FE30
(Advanced User Guide page 271).

Lines 220 to 290 copy 844000 bytes
from the selected RAM into user RAM.

Line 300 (335 in cassette version)
resets the ROM selection latch, and
lines 310 to 330 send the save string
(stored at text) to the command line
interpreter for execution.

Peter Vasey

18 REM SIDEWAYS RAM SAVER. P. Yaft

28 REM lc) The Micro User
30 MODE 7
48 PRINITA8(7,5).SIDEWAYS RAM SAVE

58 PRINT1ABl5,811Enter Sideways PA
M nueberipREPEAT:PRINTTABl33,8)SPC31
INPUTTABl33,81rienueberaINTILraenuebe
08 AND raenueber<16

68 INPUT 'Enter length of RAM in
HEX 1 PlengthS

71 INPUT— Inter filenale for SAVE
'NAMES

81 PRINT'Now SAVING'
98 NAMEWSAVE 14NAMES4" 28084141e

egth4+" D9CD BOOB'
PROCAS

118 CALLsaver
121 YDO:PRINT'Ione"
138 END
148 DEFPROCAS
151 DIRRX 110
166 FORIZ21 TO 2 STEP 2
178 FlzRi
188 1OPTI%
198 .saver
288 LDX&F4
218 LDAtramnueherISTAIFE38
221 IDY110;STY&78:STY1172
238 LDA11881STA171
248 LDAIM20ISTA&73
250 .loop
268 LDAlt71),YISTAllt721,Y
278 INYIBNEloop
288 INC11711INC1173
298 LDA11731CMPII&61:8NEloop
308 STUFE38
310 1.1)18text MOD 256
321 Meted DIV 256
338 JSR&FFF7
341 RTS
358 .text
361
378 SPIOAMES
388 NEXT
391 ENDPROC

Sideways Ram Saver
1



Why continue to use slow cassette Tape
Storage when you can buy a highly reliable
Disc Drive for the remarkable low price of

E99.95 inc. VAT
Using 51/4 standard floppy diskettes the
Drive is powered by the BBC computer
providing 100Kbytes of storage on 40 tracks.

IF YOU REQUIRE A DISC INTERFACE TO BE FITTED
SEND YOUR COMPUTER TO VECTOR MARKETING LTD.
THE UPGRADE WILL BE FITTED FOR THE INCLUSIVE
PRICE OF E99.

The entire range of the BBC approved Micro-Computer
system is available from Vector Marketing Ltd
together with the full range of Acornsoft Software
Telephone 0933 79300 for details,

Vector Menu:fling Ltd. London Rd,
Wellingborough. Northants.NN8 2R1..

ORDER BY Name
Please send me D i s c  Drives at E99.95 ea.

card number to:

Wellingborough, Norlhants.NNB2RI.
Vector Marketing Ltd. London Rd,

using your Access or Barclaycard on
P H O N E  0 9 3 3  79300 or send your chequeicredit

A d d r e s s  00 agree with credit Card oCCOunti

P o s t Code
T e l e p h o n e  N o .  i n  caSe Of cluerT1

Cheque enclosed for E
Barclaycard Nc

or charge my Accessl

I 1
Signed

• Expiry date of credit card T i c k  if VAT invoice
required I= Offers not applicable outside U.K.
Company Reg No  1632455 C l o W 7 )

July 1985 MICRO USER 5 5



And now for a ROMIRAM roundup
THERE are now around 35 alterntive
ROM/RAM expansion boards avail-
able for the standard BBC Micro. Why
do we need them a t  al l  and what
facilities do they offer?

The BBC Micro, built around a 6502
microprocessor, is an 8 bit machine with
16 bit  address lines and is  therefore
limited t o  directly accessing 64k (or
2116) bytes of  memory.

A g r e a t  dea l  o f  th is  m e m o r y,
however, i s  a l ready used f o r  t he
operating system and Basic language
ROMs (a total of 32k), for language and
filing system workspace (about 6k) and
for screen memory (from 1 k to 20k).

This often leaves the user with only
6k for program and data storage, which
is pitiful in  1985 with al l  the 16 bi t
machines around the corner.

However, there are four main ways in
which the effective memory of the BBC
may be expanded — by adding one or
more of  the following.

I: Sideways ROMs (or RAM).
2: Shadow screen RAM.
3: Second processor.
4: Paged 1mHz bus memory.

Option 4  is rather slow in  use as
memory banks require paging in, and
access t o  this memory i s  awkward.
Therefore this is not a popular option on
the BBC Micro and will not be discussed
in detail here. I t  is, however, worth
mentioning tha t  the  sophisticated
Acacia Diary uses this method with up
to 30k of  RAM and battery backup.

Option 3  is  part o f  Acorn's initial
specification t o  add a  6502 o r  Z80

RAM ONLY
Shadow screen RAM A r i e s - B 2 0  board

Watford 32k RAM board
Twillstar Raven-20

Sideways RAM S o l i d i s k  32-256k
Twillstar I x 16k RAM board
HCR I6/32k RAM board
Watford 16k disc RAM
Opus RAMbank 32k
JP RAM/emulator

SIDEWAYS ROM ONLY

SIDEWAYS ROM/RAM

INTERNAL

JP ROM card
Technomatics ROM board
Midwich ROM hoard
Micro-Z ROM board

HCR ROM/RAM board
Altair Apex
Watford Mk2 ROM BOARD
ATPL Sidewise
Aries B12
Sir ROM/RAM Mk2
Computer Village CV x16
Anderson Exprom
Twilistar RAMamp
Twillstar RAM-ROM board
1..1DM ROM board

EXTERNAL

National Micro ZIF
Watford ZIF
ATPL Insideout ZIF
Toad ZIF
Viglen cartridge
Care cartridge
Micro-Pulse ROMbox
Ramamp ROM extension
(Micro-Z ROM board)

HCR ROM/RAM box
GCC RAMROM 15
Watford Apex

(Aries BI2)

(Anderson Exprom)

Table I: RAM and ROM extensioac for the BBC Micro
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second processor wi th  64k  o f  extra
memory. The BBC then acts as an
input-output processor and caters for
screen a n d  f i l i ng  system memory
leaving lots o f  RAM (up to 44k for
Basic or 6 Ik  for machine code in the
6502 version) on  board the second
processor for program and data storage.

Other advantages are the facilities to
directly load language ROM software
from disc and the increased processing
speed. T h e  processor add ons are,
however, rather expensive — 6502 1199.
Z80 plus software /399 — and many
BBC users have chosen options 1 and 2
to increase available memory.

(Needless to say, at least five other
second processors are  available i n
addit ion t o  A c o r n ' s  f r o m  o t h e r
manufacturers.)

The differences between options I
and 2 are best illustrated by reference to
the memory map shown in Figure I.

The hardware available to  provide
this extra RAM/ROM is listed in Table
I.

The BBC Micro has some superb
graphics capabilities, but unfortunately the
higher-resolution screen modes en-
croach upon the initially reasonable

Expansion board

Midwich ROM board
Technomatics ROM board
JP ROM card
Micro-Z paged ROM
Watford Mk2 ROM board
ATPL Sidevilse
Aries BI2
Anderson Exprom
Altair Apex
Twillstar RAM-ROM
Twillstar Ramamp
GCC RAMROM IS
Computer Village CV x 16
Sir ROM/RAM Mk2
UDM ROM board
IICR internal ROM/RAM card
HCR external ROM/RAM box
Watford Apex

(Inc.

Available, X Not available, — Not km

:7
29
25,
60-
35-
44
46'
62
57
27
67

49
55
47
37
I;

Ite
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W. 4

27
29

35
44
46
62
57
27
67
129
49
55
47
37
120

64k

0 4 8 k

—  3 2 k

A

2k

6k

Ok

OS

Basic

User
RAM

Screen
RAM

Expansion
ROM

-3

Workspace

-0/ 1/2

Expansion
RAM

x15

Figure I: BBC Micro% memory map

amount o f  user memory available
between locations 6400 and 32768.

This means that  i t  i s  difficult o r
impossible to have long programs with
plenty o f  data storage together with
high-resolution graphics -  as receivers
of the dreaded -Bad mode" o r  - N o

16
12
11
16
16
161
12
16
16
10
10
15
16
16
16
16
28
142

ROMs
on

board

16
8
8
12
13
12
12
16
12
7
6
11
16
12
16
16
24
142

RAM options

X
X
X
X

16k (2, 4, 8, 16)
16k (2, 4, 8, 16)
16k (8, 16)
16k (2, 8)
16k (8)
32k (8,16)
32k (8.16)
16k (2, 4, 8, 16)
16k (2, 8, 16)
1 ok (4,8)
16k (4,8, 16)
16k (2,8)
32k (2, 4. 8)
14 megabyte

known Alternative RAM sizes in brackets

RAM R A M
Write Socket

Protect o f f

RAMificationg

room" error messages know only too
well.

A number o f  companies -  Aries.
Raven and Watford Electronics -  have
produced R A M  boards which a re
designed to house screen memory thus
leaving up to 20k extra for the user. I t

Battery R A M
Backup Socket
option position

X
X
X
X
15
15
0
0
0

4,15

15

variom

certainly i s  a  boon t o  see " B B C
Computer 52k" at switch-on.

It must be remembered, however,
that i f  you normally use the teletext
Mode 7 screen occupying only l k  o f
RAM. that is all you will save with these
expensive add-ons.

An important  advantage o f  the
shadow screen RAM boards is their use
with word processor software where the
user often needs t o  display a  large
amount o f  text in  the high resolution
Mode 0  o r  Mode 3  screens but not
enough memory is available.

With the add-on R A M  board both
requirements may be fulfilled, putting
the BBC Micro's word processor in the
small business category.

However, care must be taken here as
certain programs and word processors
address the screen memory directly in
order to improve operating speed.

These utilities expect to find screen
memory in the usual place aboard the
BBC Micro and therefore cannot take
advantage of  the shadow RAM.

View a n d  n e w e r  v e r s i o n s  o f
Wordwise including Wordwise Plus are.
however. mostly compatible with these
boards, but check first i f  buying one.
The same advantage may be gained
with spreadsheet programs which are
also greedy in their use of memory.

The three shadow screen R A M

Comments

Plug in socket 15 &  IC76, sits under keyboard edge.
Plug in socket IS, sits under keyboard edge.
8k or 16k Eproms allowed.
Plug in 6502 socket, internal or external fit.
Plug in socket 14, sits above RAM chips.
Plug in OS &  A D  sockets, sits near FDC controller.
Plug in 6502 socket. 16 page manual.
Plug in 6502 socket. slow Eprom mode. ROM disable.
Plug in 6502 &  8271 sockets, 5 page manual.
Plug in ROM socket.
Plug in OS socket, 10 util. progs., butler options.
Plug in 6502 socket, power supply, 6 utile progs.
Fits close to RAM. battery backup included.
Plug in 6502 socket.
Plug in OS &  A D  sockets_
Plug in socket i5. can use 32k RAM card.
Plug in socket 15. two boards, power supply.
Plug in board -p- 8 external cards. RAM disc option.

Table 11: Major fealtireS of 18 multiple ROM/RAM expansion boards
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Y A M !  i t i  ons

From Page 57

boards available — Aries-B20, Raven-20
and Watford RAM board— are similar in
price (70-80), fitting and function.

They are all internal boards fitting
into the 6502 socket. which is then
mounted on the expansion board, and
do not normally require soldering or
track cutting. They also require a vacant
sideways ROM slot for their controller
ROMs. The latter may also claim some
workspace by raising PAGE.

Though the spare memory on each
board, if not used for screen memory, is
available to  machine code users the
Watford board seems to be the more
versatile as it can provide a 32k buffer
for the printer, sound, keyboard o r
RS423, or a 12k buffer simultaneous to
the 20k screen buffer.

Furthermore, the ribbon cable at-
tachment of the latter allows for greater
compatibility with other internally-fitted
boards.

Finally, other boards in this section
allow for extra RAM. but for use only in
a sideways ROM fashion — thus user
memory is not increased. An exception
to this is the Solidisk option which gains
back the 2-11( of  workspace normally
occupied by the disc filing system.

It must not be forgotten, however,
that i n  some circumstances large
programs and large data files can still be
efficiently handled by the BBC Micro's
disc system continuously using over-
lays, thus obviating the need fo r
expansion RAM.

In the standard BBC Micro the 16k
Basic language ROM occupies memory
locations 32768 to 49152. However, the
operating system, i f  version 1.0 or
greater. is designed to communicate at
any one time with any one o f  16
alternative sideways ROMs occupying
the same memory addresses.

This is a marvellous feature and has
led to a multitude of languages, filing
systems and utility software available
on ROM so that it may be paged in
without occupying user RAM.

Unfortunately, only four sideways
ROM sockets are provided on the
original BBC Micro, and numerous
companies have produced ROM expan-
sion boards, as can be seen from Table

The simplest form of expansion is to
provide for a zero force insertion (ZIF)
socket or replacement cartridge socket
external to the micro connected to a
sideways ROM socket via a  ribbon
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cable.
The cheapest option for home use is

the ZIF socket, though for a multi-user
system the pins of the chip are likely to
get damaged by constant removal and
replacement.

The cartridge options improve on this
but are more expensive and may still get
in the way of the hands when typing on
the keyboard or fitting a hard cover.
They are also l iable t o  become
"mislaid".

Possibly the most robust o f  the
external ROM boards is the Micro-
Pulse Rombox capable of housing eight
chips, A s  wi th the others so fa r
mentioned, this also suffers from the
disadvantage that only one ROM in
addition t o  those in  the micro is
available at any one time.

This could be a problem i f  a filing
system, word processor. RAM board
controller and printer utility ROM are
all required together. One advantage.
of course, is the prevention of clashes
between ROMs using similar *
command names.

Multiple ROM boards are therefore a
better choice. The majority of these fit
inside the micro with the main board
plugged into a 28 pin socket or the 6502
microprocessor socket, often with flying
leads t o  connect elsewhere. These
generally bring the ROM capacity up to
between eight and the maximum
possible 16.

A few of the boards are also capable
of external mounting which helps avoid
overheating or overcrowding problems
within the micro.

Two of these, Watford's Apex and
HCR's external box, also allow for
added ROM cards to be paged in,
greatly increasing the number of ROMs
available, These. however, require
external power supplies.

A useful additional feature, available
on the Anderson's Exprom, is the
possibility o f  switching out certain
ROMs when necessary.

Furthermore, it is possible on many
of these boards, sometimes with the aid
of a built-in turned pin DIL socket, to
add a  ZIP' for the easy addition or
removal o f  less-frequently-used o r
clashing chips.

Some of the main features of these
boards are outlined in Table II, though
readers would be advised to  check
reviews or adverts and perhaps to ring
manufacturers to check for complete
compatibility with other add-ons that
you may have in your micro — especially

non-standard DFSs.
One of the major useful features of

many of these boards is the sideways
RAM option. This facility allows a
socket or sockets to contain a RAM
chip, instead of a ROM chip. which the
user may then fill with his or her own
machine code programs, use as a buffer.
or load directly from disc or cassette
previously-saved ROM software.

So if you cannot fit all your ROMs on
to the board you can save them on disc
and load them when required.

It is also possible on some of the
boards to add a write protect switch to
the RAM socket in order to avoid data
corruption.

At least one board, the AT P L
sidewise. also has the option of adding a
toggle to "switch out" the RAM socket.

This can be very useful because if the
RAM is in the highest priority socket
and becomes corrupted it may make the
micro temporarily unusable — for days
even — until the charge leaks out. It is
even better if alternative sockets to the
high priority one are available for RAM
chips.

Finally, a number of sideways RAM
only boards are available which
specialise in storing disc-based ROM
software though they may also be used
as a temporary on-board disc file.

With all these sideways ROM options
a battery backup facility, i f  available.
allows the loaded software to remain in
the BBC Micro even after it has been
switched off ,  thus saving constant
reloading from disc or cassette.

In conclusion I  would say that the
addition o f  a multiple t.switchable)
sideways ROM board with at least one
sideways RAM socket and a ZIF is
almost essential to make good use of the
capabilities of the BBC Micro.

Furthermore. RAM memory expan-
sion via a shadow RAM board or a
second processor is a  necessity for
business or home users making frequent
use of word processors or spreadsheets.

Interestingly, i f  all these expansion
possibilities were fitted at the same time
the BBC user would have a 400k BBC
Micro at his fingertips!

The importance of these expansions
to the BBC Micro has recently been
stressed by the launch of the BBC B+
which is enhanced with precisely some
of the features.

Perhaps we have now seen the
heyday of expansion boards — or is it
just the beginning of a new lot?

Mike Mahon



ECHNOMATIC
BBC Computer & Econet Referral Centre

Burnley Road, London NW10 lED Tel: 01-208 1177
305 Edgware Road, London W2 Tel: 01-723 0233

Please add carriage: (a) f3:, (ttl f2.511: (c) il.50: id) CI and 11504 VAT to order I alue

Lalhauithaim:ALL j u i d u m i d a u
BBC Model B E 2 9 9 ( a )
BBC Model B + ()FS E 3 4 6 ( a )
BBC Model B + Econet E 3 3 5 f a l
BBC Model B + Econet + DFS E 3 9 9 ( a l
ACORN 10Mbyte Hard Disc E 1 3 0 0 ( a )
BBC Dust Cover E 4 ( d )
BBC Carrying Case E 1 2 ( b )

UPGRADE KITS
A to B E 5 5  (d) 1_2 OS Rom.E7.50 (d)
Acorn DFS KitE89 (d) ONFS Rom.E17.50 (d)
Econet Kit E 5 5  4 8 1 6 A P  RAME1.50 (d)
Basic II Rom with User Guide E 2 2 . 5 0 ( d )
1.2 0/S Rom E 7 . 5 0  DN FS Rom E 1 7 . 5 0
4816AP Memory upgrade RAM (each)E2.00

ECONET ACCESSORIES
Econet Starter Kit E 8 5  (b) Printer Server Rom... 4 1  (d)
File Server Level 1 E 7 5  (d) 10  Station Lead Set... . .E26 (c)
File Server Level II E 2 1 0  (d) Adv. Econet User Guide...E10 (d)

BBC B PLUS
E434(a)

Now available from stock

ACORN SITSTICK
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 to 48 drawings may be saved on
a disc. In total, a friendly yet sophisticated CAD system offeringtremendous value. :13251a
ACORN's multiplotter driver for Bitstick graphics. E79(c)
(All popular plotters included)
Epson FX80 screen dump routine for Bit Stick. E35 (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 fast access
to very large amounts of  data. File Server Level III can be
installed on the Hard Disc before delivery.
10 Mbyte Winchester Drive E1300 (a)
30 Mbyte Winchester Drive E1999 (a)
Add i:200 to the cost if File Server Level III is to be installed.

ACORN 2nd PROCESSORS
The Z80 2nd Processor converts your BBC into a CP/M business
computer, Complete with comprehensive free software. E348(al

The 6502 2nd Processor provides both an increase in speed and
memory E l  75(a)

The long-awaited-for portable operating system has arrived,
Intended for use with the 6502 Second processor, this portable
operating system i s  a  complete implementation and comes
complete with a Filer, Editor, and compilers for two languages.
USCD PASCAL and FORTRAN•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
:Ievelopment as well as portability. E263(b)

The response received on the TECHNOLINE over
the past few weeks has been tremendous, We are
therefore p l e a s e d  t o  a n n o u n c e  t h a t  t h e
TECHNOLINE service will be available for 24 hours
a day. seven days a week trom 15th May. The pagesavailable include:
▪ 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.

Technical Information:
1200175 Baud. Standard Viewdata/Prestel Protocols
Please note that a 'Prester type terminal must be used.

EPROITWRAMS
2764-25 . E 4 , 0 0 ( d )  6 2 6 4 - 1 5  E 1 . 5 0 ( d i
27128.25 . E 7 . 5 0 ( d )  6 2 6 4 L P - 1 5   E 8 . 0 0 ( d )

GRADUATE: The ult imate upgrade -  converts your BBC into a
powerful 16 Bit business computer and makes it disc and hard-
ware compat ib le  w i t h  t h e  I B M  P C ,  W i t h  256K  R A M  a n d
single/dual drives, it simply connects through the 1 MHz bus.
(The disc drives can be used in both BBC and IBM mode, without
requiring a disc interface.) The top-of-the-range Model G800/2
comes complete with the free Xchange range of software, and
includes a full•feature word processor,a financ:al planner, a
databaseand a businessgraphicspackage -- all 'linkable'
(This highly acclaimed software is now available for
the IBM PC at a cost of over E400!)

Torch Disc Packs  E 5 5 0 ( a )
Graduate G800/2 E 9 2 5 ( a )
(Offer valid fo r  l imited period only).

Z80 Card ZEP100 with PERFECT Software
Packages +  Z80 Basic E 2 7 5 ( a )
Z80 Disc Pack ZDP240 with software as above. E599 (a)
20Mb Hard Disc +  1 x 400K Floppy Drive €1 .960  (a)
Unicorn 66000, Unix OS/Z80131612K, 20MB
Hard Disc, 400K Floppy .E3495 (a)

TECHTEL 'IN-HOUSE'
INFORMATION CENTRE

A unique concept that allows you to  provide information in
public places. A  member o f  t he  public i s  able, without
assistance, t o  v iew information about  your  products o rservices.

Techtel is a complete package allowing you, in conjunction
with a BBC and disc drive, to set up an in-house 'Viewdata'
type information system. The friendly software package will
allow you to  set up a  •Prester type database of up to 700
pages, (depending on drive) containing both graphics and text.
This menu-driven database could hold details of products or
services supplied by your company. Typical user would be any
company needing to pass information to the public e.g. banks,
dept. stores, hotels, travel & estate agents etc. etc.
The package also includes a 'carousel' type display, allowing
each frame to be displayed for a specified time, before movingon to the next frame_
A unique facility of Techtel is its 'through-glass' keyboard. Its
special numeric keyboard can be placed inside a shop window,
yet may be used by customers outside — thus allowing theunit to be left unattended,
The package includes the special keypad, Teletext Loader and
Editor, and full instructions_

A



Tedium-Line 24HR VIEWDATA SERVICE
eel: 01-450 9764

17 Burnley Road, London NW10 1 ED
Telephone: 01-2081177. Telex: 922800

•

PRINTERS
ALL PRINTERS HAVE A 12 MONTH GUARANTEE

DOT MATRIX
KAGA TAXAN:

• Epson Compatible Control codes •  80 or 156 Column
" NEAR LETTER QUALITY Print using 23 x 18 matrix

• Text Modes include Normal, Italic, Enlarged, Condensed.
Super/Sub Script, Proportional

• Dot Addressable graphics in various modes
• 3K buffer which can also hold user defined characters

* Extra ROM/RAM socket for custom print fonts
• Friction &Tractor feed with built in paper roll holder

KP810 (80 column) E255 (a) K P 9 1 0  (156 column) E349 (a)
EPSON:

The industry standard printer offering the quality, reliability and
versatility.

RX8OT E210 (a) RX8OFT E220 (a) RX100 E345 (a)
FX80 E315 (a) FX100  E430 (a)

EPSON JX-80 Full Colour Printer E525(a)
BUFFALO 32K Buffec fot. EPSON PRINTERS

This compact 32K buffer can be fitted internally on any EPSON
printer within a few minutes. It does not require external power or
any modification to the printer. It will hold about 15 A4 pages of
text freeing your computer for other jobs in a fraction of the time it
mould normally have to  wait for  the printer to  finish a l l  that
printing. Supplied with full fitting instructions. E99(d)

DAISY WHEEL
BROTHER HR15: 1 4  cps •  3K Buffer •  Two colour printing •
Proportional spacing *  Underline •  *  Bold •  Shadow print •
Super/Sub script + many other features.

BROTHER HR15 E325(a)
MK! 6100: •  15 cps •  2K Buffer •  Switchable 10/12115 cpi •
Proportional p r in t ing  •  L inea r  M o t o r  f o r  m a x  rel iabi l i ty.

JUKI 6100 E325(a)
VIEW & VIEWSHEET PRINTER DRIVER GENERATOR
Gone are the days when you had to buy a dedicated printer driver. This
printer d r i v e r  c o m e s  w i t h  s o m e  p rede f i ned  d r i v e r s  a n d  l e t s  y o u
generate a  dr iver  f o r  any  B B C  compa t i b l e  pr inter.  The  screen dr iver
program suppl ied wi th  i t  lets you view the text, as it is  going to appear
on t h e  p a p e r  i nc l ud ing  t h e  bo ld ,  i ta l i cs ,  under l ined  charac te rs  etc .
Suppl ied on disc. ElO(cl)

GRAPHICS PLOTTER/WORK STATION
Equally at home In the artists studio, hobbyists workshop, science
lab o r  a  classroom, th is  system has something t o  otter for
everyone. The 3 colour graphics plotter provides both precision
and versatility. The carriage can be moved with an accuracy of
0.025cm over an A4 area — the plotter being able to accept paper
and far thicker materials at sizes of up to A3. The basic plotter
carries 3  colour pens each o f  which i s  software selectable.
Additional accessories greatly enhance the versatility of the unit
without losing the accuracy. The servo controlled drill/router, and
scriber can be used on various materials. A unique Opto Sensor
(using a Hewlett Packard device) turns the plotter into a high-res
scanning d ig i t iser  t o  r e a d  &  s to re  who le  diagrams a n d
photographs. Workstation comes complete with all accessories.

Workstation Complete E490(a)

Basic Plotter E270(a)
Opto Sensor E72(c) Drill/Router Attachment E79(c)

Power Supply: PS12V E42(c) PS24V E78(c)
Scandump Utility Disc E14.95 (d)

1
TECHNOMATIC

All prices exclude VAT

PRINTER ACCESSORIES
EPSON
Paper Roll Holder 11 /(d) F X 8 0  Tractor Attachment 237(c).
interfaces:8143 RS232 E211(c); 8 1 4 8  RS232 + 2K EST(C):

8132 Apple II EtiO(e); 8 1 6 5  IEEE +  Cable telE(0).
Serial & Parallel Interfaces with larger buffers available.
Ribbons: RX/FX/It4)(80 U M W ) ,  11X1FX/MX 100 el (Xtlf
FX80 Dustcover 24.604
KAGA TAXAN: RS232 Interface + 2K buffer M O ) :  Ribbon KP8100310 fl id)

JUKE R5232 Interface USW: S p a r e  Daisy Wheel El 4(d): R i b b o n  E2.50idlI
Sheet Feeder 2182(a) Trac to r  Feed Attach E12901)
BROTHER H P115: Sheet Feeder 2189(e) R i b b o n s  Carbon or Nylon 24 504c1)
BBC Printer hes& Parallel (42-) E7(d): S e r i a l  E7(d)
Printer Leads can be supplied to any other length.

Plain Fanfold Paper with exits fine per/oration (Clean Edge):
2000 sheets 9.5 x  11 '  E134b) 2 0 0 0  sheets 14.5" x  11 '  c18.50(b)
Labels per 10005: Single Row 3 '  x  I  7/16" 25.26(d)

Triple Row 2-706" x  1 7116- t  6.00(d)

EPSON HI-80 PLOTTER
EPSON technology has once again scored a first by introducing
sophisticated A4  size plotter that does not  need speciolis
software or programming skills to operate it and yet keep the co
within the reaches of all computer users. Features include 4 pen
at a time — upto 10 colours to choose from, a variety of pen ni
high speed plotting. Powerful software command codes undo
single commands to plot circles, ellipses or triangles. Line or b
graphs and pie charts can be plotted in a variety of exciting styl
very simply by keying in the data into the computer. Dotal
leaflet on request, E399 (a)

PRINTER SHARER/BUFFER
A unique sharer/buffer that provides a simple solution to impro
system utilisation. It can be connected to up to three compute
and it will automatically switch between the computers to sca
for data — no manual switching required. High speed data inp
rate to  the buffer cuts down the normal waiting time for t
computers fo r  t he  printing operation t o  complete and th
allowing the computers to be used for other uses. The 64K buff
would hold over 30 A4 pages of text.
Facilities include: COPY, PAUSE AND RESET. LED indication f
percentage of memory available and data source. Mains powe
Send for detailed specification.

TSB 64 Buffer/Sharer E245(a)
BBC Cable Set E30

PERIPHERAL & COMPUTER SHARERS
We now offer an extended range of peripheral sharers to
allow the user to switch between computers, printers an
modems. High quality switching mechanisms housed
fully shielded metal cases ensure reliability. No extern
power input required.
All lines on the sharers are fully switched (36 on paral
and 25 on serial)

Parallel
38V36-3 E89tc)
36V36-4 E85(c)
36V36-X E69(c)

E32(c)
O W )

3 Computers to a Printer
4 Computers to a Printer
2 Computers.,2 Printers X-over
BBC Cable Set 3 to 1 (1m ea )
BBC Cable Set 4 to 1 O m  ea.)

Computer Sharer:
1 computer to 2 printers fitted with Cable for BBC ICS26 E19.5

Serial
25V25•3 ES
25V25-4 E744
25V25-X E69r

E34tol
241(c)

GRAFPAD
A low cost graphic tablet offering the performance & dura
required by  industrial and educational users. I t  i s  corn
accurate & reliable; working area 240 X  192mm +  menu
Comes complete with a CAD package. El 10(b).
DDX software E99(b).

1
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Techno-line 24HR VIEWDATA SERVICE
Tel: 01458 9764

17 Burnley Road, London NW10 1ED
Teleph 2 0 8 1 1 7 7 .  Tele •  0 0

This is a precision built tracker-ball
using a freely rotating resin ball. Three
switch buttons enables easy software

manipulation to incorporate the use of
the tracker ball. Appropriate software

will enable the RB2 to take over the
functions of cursor keys in word

processing, CAD/CAM applications and
two dimensional positional positional
controls of robots, drillheads etc. RB2

which plugs into the user port is
supplied with utility programme to use

it as a joystick with other software, a
comprehensive graphicsiCAD program

and a program demonstrating its editing capabilities. User guide
9cludes instructions on writing your own programs lor the RB2.

E52(b)

AMX MOUSE

A

01-208 1177
Please add carriage: tat I h t  C2.50; ict i l .50;  u l t i  I

and % r r t  I 51 t o  order. Carriage la) wet b M u m p s '

MONITORS
[ All monitors supplied with BBC lead

MICRO VITEC
All 14" monitors now available in plastic or metal cases, please

specify your requirement.
14" RGB w i t h  PAL & Audio

1431 Std Res E 1 8 5 ( a )  1 4 3 1  AP Std Res E 2 0 5 ( a )
1451 Med Res E 2 4 0 ( a )  1 4 5 1  AP Med Res E 2 8 0 ( a )
1441 H i  Res E 3 8 9 ( a )  T h e s e  monitors can receive TV

programs thre a Video Recorder
Swivel Base for Plastic 14 Microvitecs E20(c)

20" RGB with PAL & Audio
2030CS Std Res E380(a) 2 0 4 0 C S  Hi Res E 6 8 5 ( a )

KAGA TAXAN 12" RGB
VISION II Hi Res E225 (a) VISION III Super Hi Res E325 (a)

SANYO CO3125NB 14" RGB Std Res E l  69 (a)

MONOCHROME MONITORS:
SANYO 0M8112CX Hi Res 12 Green  Screen E 9 0 ( a )
KAGA KX1201G Hi Res 12" Etched Green Screen E 9 9 ( a )
KAGA KX1202A Hi Res 12" Etched Amber Screen E l  05(a)
PHILIPS DOD Hi Res Green Screen E 7 5 ( a )
ZENITH 122 Hi Res 12" Amber Screen E 6 8 ( a )
Swivel Base for Kaga Monochrome fitted with Digital Clock E 2 1 ( c )
Monitor Plinth for the BBC E l  150(b)
DoubleTier Plinth for BBC and flat pack dual drive E l  9,50(b)
BBC Leads Kaga ROB E5(d)Microvitec E3.50(d)Monochrome E1501d)

R82 TRACKER BALL

In conjunction with a controlling ROM this Sophisticated mouse
has many advanced features such as Icons, Windows etc., thesf
can be used in ordinary programs as well as sophisticated CAE
Design. The supplied 'AMX ART' is a superb, yet simple•to-use CAE
package allowing the creation of amazing graphical designs. A
screendump for drawings is included. It  can also be used wi l t
Wordwise/View to replace the cursor keys. Supplied complete witl•

AD Package, ROM and full instruction manual. E 6 9 ( b

MX DESK — An organisational program, including memo-pad,
ilephoneiaddress book, diary, alarm, calculator etc, On Disc

E22(C

MX UTILITIES — provides new drawing facilities including
Dom, colour sketch and more. On Disc E 1 3 ( d

DISC DRIVES
1111111111111111•

TICHNOMATIC dr ives  a re  f i t t ed  w i t h  h i gh  qual i ty  slit/ l ime Mi tsubishi
mechanisms and represent the state of the art in drive technology. The
drives are built t o  the highest standards and are tested to  their ful l
performance capability before packaging.

All 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 titled with a mains 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 monitor and provide a simple method of
having a compact computer installation.

The SOT droves are supplied with the 40i80 track switching modules at
no extra charge. The 40/80 track switches are conveniently positioned to
enable easy 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 wi th a 13A
mains plug suitably fused. The drives are ready t o  be fitted t o  the
computer. All drives are capable of operating in single or double density
modes.
Single Drives:
1 x  100K 401 SS T S 1 0 0
1 x  400K 80140T OS T S 4 0 0
Dual Drives:
Stacked Version:
2 x  100K 401 SS T D 2 0 0  E175 fa )
2 x  400K 80/40 OS T D 8 0 0  E 2 5 0 ( a )
Plinth Version:
2 x  100K 401 SS 1 0 2 0 0 P  E195(a)
2 x  400K SOT D$ I D S O O P  E265(a)

E85(b) P S 1 0 0  with psu E125(b)
E125(b) P 5 4 0 0  with psu E149(b)

PD200 with psu E200(a)
P3800 with psu E290(a)

PD200P with psu E220(a)
PD800P with psu E305(a)

DISC DRIVE MULTIPLEXER
A simple device that enables up to four computers to be connected
to one single or dual drive. Ideal unit for installing in classrooms
where networking is not planned or necessary or the costs have to be
kept low or where software information is shared. Several of these
units can be installed in series to connect more computers to access
the same discs. Units supplied with 5 '  o f  cable per outlet as
standard. Mains powered,
TDM 4 Quad Unit (upto 4 computers) Et 35(a)
TDM 2 Dual Unit (2 computers) E75(b)

Note A l l  computers must be titled With a O n

3M FLOPPY DISCS
Authorised Distributor
Data Recording Products

indumi!. standard high qualm tits,s
perionmmee tor l i r ,

401 SSDD El 3(c)
80T SSDD 22(c)

3;" discs. Pack of ten E38(c)

3M
,11 it guaranteed error tree

Discs in N e s  ot

40T DSDD f18(c)
AOT DSDD E24(c)

•  PPICLENE DRIVEHEAD CLEANING KIT
The FLOPPICLENE drive head cleaning kiz is an ideal way to ensure
the opt imum performance o f  your  drives. The use o f  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)

ISC ACCESSORIES
Single Disc Cable E6(d) D u a l  Disc Cable E8.50(d)

10 Disc Library Case E1.80(d) 3 0  Disc Case E8.00(c)
Lockable Storage Boxes 40 Discs E14(c)100 Discs Eig(c)



Techno•line 24HR VIEWDATA SERVICE
Tel: 01-4509764

H . i k PRLS ILL . :  The official Acorn add-on — an advanced BT
Approved. Auto-Dial, Prestel Terminal ideal for British Telecom
Gold. Comprehensive so f tware  inc ludes l a g g e d '  f rames.
downloading o f  Telesoftware, sav ing o f  framesl, print ing,
sophisticated 'Mailbox' handling ciw editor. A built-in speaker
allows l ine monitoring. A  simple !BOOT fi le allows automatic
operation E99(b)
BUZZ 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 3001300
Baud Standard. Batteryimains powered E62(c) BBC Lead E6
External PSU E9(c)
MINOR MIRACLES W S 2 0 0 0  A  wor ld standard modem,
having BT approval,covering V21,V23.(BELL103/113/108outsidethe
UK) and including 75,300,600,1200 Baud ratings. (It even includes

'reverse Presten. This is
the modem that will cover
'Prestel' type systems as
well as  Bulletin Boards
both in the UK and abroad.
What possibly gives this
modem i t s  b i g g e s t
advantage is its option of
computer c o n t r o l .  A
25Way RS232 input a s
w e l l  a s  p o s s i b l e

computer controlled auto-dial/auto-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 E30(d).
BBC User Port cable for modem control)E7
SKI KIT (Allowing total control of the modem by your computer) vie.
DS1 Disc (tor cornmstan: When used with the Auto-dial card, SX1 Kit, and a
user port cable, this software will dial out to Prestel, enter your password
etc. a n d  leave y o u  i n  Commstar.  W i l l  a l so  s tore  many  bul let in board
telephone numbers for aulodiall ing £10,
WS2000 Auto-Answer Card E30(d).
(Please note that ihe AJO & Po A Cards are still awaiting BABT Approval.)

COMMSTAR An ideal communications Rom, Extremely easy to
use, yet very versatile. It features both a Prestel mode as well as a

• Terminal mode, thus offering very good value for money_ I n
Prestei 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. All input may be copied into a buffer in
memory over which full control is available. Controls of protocols
are very simple and any type of file, (not just ASCII) may be sent
using XModem protocols_ Even includes an elapsed time-clock.
E29(d)

TERMI-II A good general purpose communications package gbulletin boards, electronic mail etc. (Not for PRESTEL)
COMMUNICATOR This is a full 80 col VT100 terminal emulation
program on 16K eprom. It is a more advanced program than TERM!
and features easy to follow screen menus. The rate at which data is
sent or received is easily set up with rates up to 19200 Baud with 80
column text. Allows files to be transmitted from disc, or a copy of
Incoming data to be sent to a file or to a printer. (Communicator is
not suitable for PRESTEL). E59(c1).

'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 i t  opens up the tot I
spectrum of  Real-Time applications. Possibil i t ies
include desk diary/planner, calender, cont inuous
display o f  on•screen t ime  and date  information,
automatic document  dat ing,  precise t iming and
control in  scient i f ic  appl icat ions — i t s  uses are
endless. Simply plugs into the user port — battery
backup is supplied as standard. A ful l  manual as
well a s  Extensive sof tware o n  casset te  (easily
transferred to disc) — no ROMs needed. i29(c)

The or iginal  ' in f in i te  speech '  synthesiser.  A ready built ,  sel f  contained
speech synthes iser  uni t  a t t ract ive ly  packaged wi th  a bui l t  in speaker
Plugs Into the user port. E31(c)

A s o p h i s t i c a t e d  e p r o m
programmer that handles the
full range of single rail °proms
(inci 27256) and allows the user
full control of the programming
process.
Its p o w e r f u l  m e n u  d r i v e n
s o f t w a r e  m a k e s  t h e
programming of eproms simple, efficient and eliminates the ne
to have fiddly switches for selecting eprom types, programmin
voltage or method. The features include:

• Integral  power supply ensures n o  power drain f rom
computer.

• Interfaces through 1 MHz bus, fully buffered,
• Eproms upto 16K (27128) programmed in single pass.
• Selectable programming voltage 25121112_5V
• 'Selectable programming method — normal o r  high sp

algorithmic. High speed programming enables 27128 to
programmed in just over 2 mins. Normal programming ski
addresses with FF data to  increase programming speed.
Automatic verification on completion of programming.

• U s e r  can select any section of the eprom from a single byte
its fu l l  address range to  Blank Check/ReadiProgramNeri
enabling program development/changes very simple.

• F u l l  screen editor with HEX)ASCII input.
• F u l l  tape/disc filing facility. Data input trom keyboard/Tap

Disc/Eprom.
• Constant  display of all options selected.
• Several BBC BASIC programs can be entered on a  singeprom.
EPROMER II with Manual & Cassette E99(b) Software on disc

ROM based software E10

1-1

in

COMPUTER VILLAGE ROM/RAM BOARD: A  beautif
designed expansion board, simply plugs in — no soldering. (Fits in
6502 and Video ULA Skt.). Fully buffered with 16 paged Po
capacity. Option of 16K paged Ram. with software initiated wri
protect —  battery backup i s  included. I t  allows nine differ
ROM/RAM configurations. E 4

AWL SIDEWISE ROM EXPANSION BOARD: This is a
constructed expansion board, that does not require soldering in
installation. All buses are buffered, It allows full sideways R
expansion to a total of 16 ROMs. One socket has been split into
8K sockets to allow the use of 8K byte CMOS RAM chips, givin
total o f  16K sideways RAM, This is  ideal for  sideways A
development, and will also allow downloading of software fr
cassette or disc. The battery backup option will allow retention
data in the RAM, when power to the computer is removed. Sev
link-selectable Options include the choice of type of Eprom, an
'write-protect' for the RAM option. E39(d) Back-up Kit £18.
RAMROM-I5:  The advanced sideways ROM/RAM expansi
system. This is an external unit, using high quality constructio
attractively packaged in a BBC coloured metal case, allowing ea
access to all the sockets. (Allows other units to be fitted inside t
BBC). Absolutely no soldering is required. Allows 11/12 additio
sideways ROMs to be fitted with an option of up to 16K sidewa
RAM. All commonly available RAM can be used i.e. 4801(6116/6
or xx128. All the hardware to take the RAM is already fitted e
battery backup. For development work and further expansi
most of the 6502 processor signals are available, Supplied IN'
utility disc and full instruction manual, E86(b).

SMARTMOUTH  1 1 1 1

17 Burnley Road, London NW10 1 ED
Telephone: 01-208 1177. Telex: 922800

TECHNOMATIC
All prices exclude % AT

EPROMER II

UV ERASERS
LIVT1T Eraser with built•in t imer and mains indicator. Bull
safety interlock to avoid accidental exposure to the harmful
rays. It can handle up to 5 eproms at a time with an average eras
time of about 20 mins. E59(b).
UV1T as above but without the timer. E47(b).

ROM/RAM EXPANSION SYSTEMS
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ACORN IEEE INTERFACE

We are about to  launch a revolutionary new concept in Word Processing,
Mal will raise the standard of BBC word processors.

Among its revolutionary features are:
A supplied 64K ram card allows a genuine 64K of text storage,

2. 40.430 Column use is easily selectable.
3. A special non-volatile 2K ram, stores (even when the BBC is switched
off!1 both pre-defined document  configurat ions, a n d  pre-defined pr inter

5rS. This al lows you to take full advantage of many and varying printer
tacilities, such  a s  Ital ics, Bold,  Underline. Shadow etc., w i t h  ease and

mpl city.
A unique facil ity allows user access to the 64K Ram and 2K Non-volatile

Not priced for the lower end of the market, this product is aimed primarily
at the prolessional user who spends a considerable period of time using a
porl  processor, and i s  not  sat isf ied w i th  'hobby t y p e  products. We feel
trial we have reached a  h igh standard w i th  th is  product  —  tha t  i t  has
acrileved t h e  del icate ba lance between sophist icated features a n d  an
elegant ease of use.

Detailed specif ications to be released soon

-1,r iaces enables a  B B C  computer  t o  contro l  any  scient i f ic  a n d
equipment that  conforms to  the 1EEE488 standard, a t  a  lower

If an o t h e r  sys tems,  b u t  w i t h o u t  sacr i f ic ing a n y  aspec t  o f  t h e
standard. The interface can link up to 14 IEEE compatible devices. Typical
,ipplications a r e  i n  exper imenta l  w o r k  i n  academ ic  a n d  indus t r ia l
!boratories, wi th the advantage ot speed. accuracy and repeatability. The
interface is mains powered and comes with cables. IEEEFS ROM, and user
guide. E 2 8 2 ( a )

ACORN MUSIC 500
Convert your BBC micro into a sophisticated music composit ion aid and
sound effects generator. Custom made software wil l  provide you with the
ftexibility to compose, experiment, perform and teach music. Stereo output
can be connected to a sound system including your home stereo unit. Full
specification on request, E  1 744a)

DATABASE MANAGEMENT SYSTEMS

GEITtirli DATAGEM
The Definitive Random Access, 2 4 K  R O M  Based
DATABASE MANAGEMENT SYSTEM.
Datagem is the first truly flexible database for the BBC Micro that
can make  you r  sys tem real ly  usefu l  and  eff ic ient,  say ing  you
money i n  t h e  l o n g  run .  T h e  sys tem inc ludes  a  carr ier  board
containing two Eproms, demonstrat ion appl icat ions disc in both
40180T, professional documentation with quick reference card, and
'Trans' u t i l i ty  program. Features include: *a lmos t  unl imited f i le
size (max 10Mbyte) *supports  up to 4 drives *Max  of 5000 records
oer file *max  6K record size • max of 62 fields *9  level hierarchical
search system with facil i t ies to store results of searches. Searches
can b e  a n y  o n e  o f  t h e  fo l lowing:  Search,  Inc lude,  Exclude,
Combine, C o m m o n  o r  D i f f e rence  * u s e r  d e f i n e d  v a r i a b l e s
'generates form letters from records. Please ask for leaflet. E99(c)
3111Rdoto8ASE: A fast machine code, true random access data-
case program in a 16K Eprom_ Up to 4096 records in a file, up to 69
ields in a record. The record layout is totally user defined. Entirely

menu driven — thus very user friendly. Extremely fast searches are
possible using the Keysearch facil i ty. Mailmerging from View and
Wordwise. and  address labell ing. I t s  printer conf igurat ion su i ts
any BBC compatible printer. •  E69(d )

''ISTORE: An exciting, powerful database with many features:
-.play c a n  b e  'spreadsheet '  o r  'Card-layout'  t ype .  Power fu l

selection and sorting util it ies. Any screen mode can be used. Data
can be sent to View and ViewSheet. Maximum file size 41096MByte!.
Maximum record size 60K. f 5 2 ( c )

Techno-line 24HR VIEWDATA SERVICE
Tel: 01-451I 9754

'

CP/M SOFTWARE FOR TORCH
Z80 ACORN Z80 PROCESSOR

We c a n  n o w  s u p p l y  a l m o s t  a n y  CP. 'M  b a s e d  s o t t w i l l e  1 1 1
format suitable foil M e  Torch Z80 and Acorn Z80 second oroceb•sor-.
The fo l lowtr iO a re  gene ra l l y  ava i l ab le  f r o m  s t o c k

DBASE II 0 3 5 0 )  WORDSTAR PROFESSIONAL t3804ar

WORDSTAR E2754a1 D B A S E  II Tutorial... E32(ci

PROPASCAL E2201a1 S u p e r c a l c  2 (2001c1
Phone for your specif ic requirements

Please specify the type of formal (TORCH Or ACORN' required

CP/M SOFTWARE FOR ACORN TORCH Z80
WORDSTAR PROFESSIONAL:  T h e  advanced wo rd  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. SpeliStar checks text files against
its 20,000 word-plus dictionary_ You can both add to the dictionary and
create specific supplementary ones, Mailmerge is  ideal for mailing
applications where lists are selected on a range of criteria. It enables
the fas t  production o f  personalised fo rm letters, mai l ing labels,
invoices, e tc .  StarIndex creates alphabetical indexes, tab les  o f
contents, paragraph numbering and much more.

WORDSTAR PROFESSIONAL E310(a)
WORDSTAR E275a)MAILMERGE E145(a)

n o s e - 1 1 :  Undoubted ly  ' The  Database' ,  c a n  b e  used  f o r  an  a lmos t
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 i t  provides
much more. An on-disc tutorial takes you from setting up a simple file
all t h e  way  through t o  set t ing u p  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-II can therefore be used by general personnel having
no programming knowledge. I t  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
several files at a time. It is fast, flexible and powerful. E 3 3 5 ( a )

SuperColc-2:  A  powerful easily operated financial planning tool.
Using a grid of 63 columns by 254 rows each cell can hold up to 127
characters. Many facilities include, split screen, powerful editing, data
protection, consolidation, sorting, calendar clock etc. etc. E  200(c)

PRO-PRSCRL: A  complete implementation o f  t h e  International
Standard for Pascal, it has been validated by BSI. Compiles translated
source code programs into machine code, which is executed directly by
the processor, rather than being interpreted. The package includes a
compiler. library, l ink editor, library manager, and cross referencing
utility. E 2 2 0 ( a )

BSTAM: A telecommunication facility used for transmitting any size
CP/M tile. E 1 6 5 ( b )
Other packages available include CIS-COBOL. INFOSTAR, FRIDAY,
DMS F M S ,  SAGE. ATI TUTORIALS, MACRO-80 etc. Please telephone
with your requirements.

TORCH GRADUATE SOFTWARE
We are able to  supply most popular software packages Includini
FRAMEWORK, WORDSTAR. WORD, EASY-WRITER, DBase-II &  I I
LOTUS-123, VISICALC, SAGE e t c .  P lease telephone w i t h  y o t
requirements.

ROMs/SOFTWARE
VIEW Acorn's new version Va l  word processor rom. Advantages include
printing straight from memory and editing in any mode. E 4 - 8 ( c )

HI VIEW Disc based version of VIEW word processor for use with the 6502
2nd processor. Allows 47K of user memory. E 5 2 ( c )

VIEW INDEX Disc based program to create an index from VIEW text files.
Ideal for anyone concerned with writing extensive reports or books. E13(d)



TECHNOMATIC LTD

Technotine 24HR VIEWDATA SERVICE
Tel: 01-450 9704

_. .• ._._
WORDWISE: One o f  the most  popular word processors for  general use
e344d), Wordwise Spel ICheck Disc -  A must lot any serious word processor
user. Normal price E16.80(d). If bought with Wordwise: No p&p and only El 4,
WORDWISE PLUS: The new advanced VVordwise on a 16K eprom, for the

- more spet ia l ised users who  require added features and flexibil i ty. N e w
facilities include: 2nd Processor compatible allowing 80 column previewing
in all cases, a new Basic-like language, new editing features and embedded
commands etc  etc. Four  new programs are also supplied al lowing mail-
merging, i n d e x  generat ing,  Iwo-co lumn t e x t  p r i n tou t  a n d  cont inuous
processing. A new 56 page introductory manual and a 180 page reference
manual complete th i s  rather special  package. Final ly,  i t  i s  able t o  use
existing Wordwise files without any modification, E 4 9 ( d )
SPELLCH ECK II: A ROM based last 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 Ful ly  compatible with
8502 second processor. E 2 5 ( d )
ISO-PASCAL: Acorn's full implementation o f  International Standard
Pascal on two 16K ROMs_ Disc Version for use on 6502 2nd Processor also
supplied. Comprehensive manual. E 6 0 ( c )
O X F O R D  PASCAL:  A fast, compact P-Code compiler, that  ful ly uti l ises

'BBC Graphics and sound, contains a powerful editor, and produces 'stand-
alone software, c ,

ACORN L O G O :  A  full implementation o f  the Logo language from
Acornsoft. Suppl ied a s  t w o  ROMs w i th  a  tutor ial  course and technical
manual. E 6 0 1 b )

6 ULTRACCILC 2 ;  This enhanced version o f  the original BBC Publications
r popular spreadsheet  R O M  inc ludes  m a n y  n e w  features inc lud ing f u l l
- compalabi l i ty  with the 6502 2nd processor running as HiCalc allowing 44K of

user memory,  operate in  any mode, greater f lexibi l i ty i n  printer control,
spooling as ASCII f i le etc. Al l  these features are in addition to the existing
powerful features such  a s  handl ing o f  labels  and  numbers a s  values,
Column width control and features normality found in well designed spread.
sheets. 9

VIEWSH E ET: Acorn's spreadsheet provides 255 columns and 255 rows and
will operate in any mode. Windows can be created which can then be re-
arranged to provide any print format required. Function keys provide for easy
entry o f  commands. Printer control  code5 can be used using the printer
driver. Fully compatible with VIEW and the 65022nd Processor. E 5 2 ( d i
BCPL 'A ful l  implementation of  the BCPL compiler language consisting of
the language ROM, disc containing the BCPL compiler, a screen editor, a
6502 assembler, other utilities and programming aids and examples of BCPL
code and a 450 page manual. BCPL can be used to develop games programs.
commercial packages, system software, to  wr i te control systems and to
produce programs which otherwise would need to be written in assembler.

E52(b)
BCPL S TA N D  A L O N E  GENERATOR:  Util it ies 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 i t  has a BCPL ROM or not, Stand alone
programs for other 6502 based systems can also be developed_
BCPL CALCULATIONS PACKAGE:  Supplied on disc, it supports floating
point, f i xed  p o i n t  a n d  f a s t  in teger  calculat ions I t  inc ludes t h e  BCPL
calculation files, example files and a comprehensive user guide, E l  7.30,:r
ACORN LISP Rom E43(d); FORTH L43(c); COMAL E43(d)
C O M P U T E R  CONCEPTS COMPILER:  Please phone foravailability.

INTERSHEET: T h e  n e w  spreadsheet f r o m  Computer  Concepts.  M a n y
advanced faci l i t ies including 105 character display, several spreadsheets
may be used at once, may be used with View & Wordwise etc. etc. E 4 9 ( c )

G:FORTH: A n  advanced implementat ion o f  FORTH wh ich  fo l lows the
79-Standard speci f icat ion o n  a  16K ROM and has a  fu l l  double number
extension set_ I t  incorporates an editor. 6502 assembler, very fast  turt le
graphics and supports extensive string and f i le handling. I t  contains 540
predefined w o r d s  inc lud ing  t h o s e  f o r  reading joys t ick  por ts .  produce
sounds, s e t  a n d  read  t h e  t i m e  a n d  p roduce  random numbers.  R i f t , '
compatible with disc or tape filing systems and works in any mode Packaee
comes complete w i th  a  USER GUIDE, Introduct ion t o  FORTH and  16K.
GFORTH ROM. E 4 3 , ; •

I! DISC D O C TO R :  Computer Concept's popular disc utility ROM which adds
t 20 commands to the DFS system.

DISCMASTER: Disc Utility.
ewew/N• t&Mum/re-lit Advanced MiC Monitor.
T O O L K I T:  Adds 27 new commands to BBC Basic. E23e,c

L, SLEUTH: Basic Debugger. E 2 4 ( f :
p GRAPHICS ROM " a "  E27(0;•

PRINTMASTER:  The ROM that features the most versatile screen dumps
for t h e  Epson  MX/RXIFX80 a n d  K A G A PRINTERS. Inc ludes m o d e  7 .
magnification, character definition, enlarged text, etc. etc -  in short -  this

ilft' OM does it all I C 2 8 e d i

DUMPMASTER:  Disc based dumps for many printers. E 1 0 ( d )
M U R O M :  Music Development ROM. E  2 4.(d)
BILLBOARD: A useful  program that enables your BBC to produce super-
large 'Bi l lboard' type characters i.e. a  cont inuous horizontal scrol l ing o f
super-large characlers. Supplied in ROM. C 1 6 . 5 0 e l l

HELP: ROM based comprehensive on screen HELP facility to aid and issErp521ed(dd
up programming.
MICROGUIDE:  Keyboard Key-Plate.
M ICROTEXT:  T h e  a u t h o r i n g  s y s t e m  f r o m  t h e  N a t i o n a l  P h y s i c a l
Laboratory. D i s c  £(b)Cassette E431111
REPLICA 11:40 & 80Trach Versions available. E 1 0 . 3 5 1 c e
B R O M :  The new utility ROM from Glares a  Toolkit ROM that gives you full
screen editing. Manyextra functions are included E 3 0 i d l
BEEBUG DESIGN E 1 6 . 5 0 i d i
BEEBUG SUPERPLOT C a s s  E8,50(di
SPEUCHECK-I E 1 6 5 0 0 : 1 1
MASTERFILE I I :  The  new vers ion o f  t he  popular  general purpose f i le
management system. I t  al lows large amounts of information to  be stored
and processed, It is extremely powerful yet flexible to use The disc version
allows up to 17 fields per record, and the only limitation as to the number of
records i s  the capacity o f  the disc. Typical ly, us ing 5 fields, about 2000
records may be stored on a 100K disc. This latest version features many new

facilities including use with WORDWISEIVIEW E16.50(d) Disc (80 oEr1420.T).HERSEY CHARACTER: Font generator 5 0 4

When ordering software on disc please specify track format 140801

BOOKS
CPWAssambly Language Books
6502 Applications.. 5 0
8502 Assy Lang Prog
6502 ktrc for Beginners... 9 5
6502 Advanced Programming._ I  95
6502 Programming.  •  95
cocci Prof) Reference M a n u a l  - •  00
6809 Assy Lang P r o g r a m m i n g  4 . 5
6809 Programming  9 5
8086 Book  , . 5 0
Prog the 8086489_ ..... 5 . 6 0
68000 Assy tang Prog E 1 1 3 . 9 5
LANGUAGES
BBC Micro Sideways Borns Bays_ .E 9.96
CPrm Handbook  .. E 1 3 . 9 5
Mastering the CP/M  E 1 6 _ 5 0
FORTRAN Cookbook ,  E  8.00
Introduct•on to PASCAL  r  16.50
Prog the Micro with
PASCAL E  8.50
The UNIX Book  1  2.50
OBC Micro Books
Books for Beginners:
Let Your BBC Teach U to Prog E  2-50
BASIC programming on the
BBC -  Cryer  5 . 5 0
BBC BASIC 5 . 5 0
BBC BASIC lot Beginners I  6.25
BBC Micro for Beginners e  6.25
Century Computer Programming
course tor BOG E  9.95
Drawing Your Own BBC Programs, 6.95
Easy Prog for the BBC
Micro,............. ...... .....   E  5.00
Friendly computer Book E  3.50
Gateway to Computing BBC1 E  4.95
Gateway to Computing 88C2 E  4.95
Getting More from Your BBC &
Electron E  5.95
introducing the BBC Micro E  4.50
Step by Step Programming 5 . 9 5
Step by Step Programming 2 E  5,95
Languages/Prove miming
30 Hour BASIC. . . . .    8 . 7 5
Advanced User Guide  E I 2  SO
Adv BASIC Roth User Guide E  7.50
Advanced MiC Tech for BBC.  E  7,50
Advanced Prog Tech for BBC E  8.50
Assy. Lang. Frog. maoe easy. ,
Assembly Lang Prog for 88C t  745
Assembly Lang Prog 2nd Ed
-  Birnbaum E  8.75
Applied Assembly Lang on BBC-1 7.95
BASIC Rom User Guide E  9.95
BBC Micro Sideways ROM's
RAM's E  9.95
BBC Rom Book B. Smith E 9 . 9 5
BBC Micro Revealed E  2,00
BCPL User Manual Acorn £ 1 6 . 0 0

(No VAT p&p E1.50 per book)
Beyond BASIC BBC Publ £ 1 0 . 0 0
Creative Assembler on BBC E  5.95
Century Computer P o , ,  E  9.95
Drawing your own BBC progs E 6 . 9 5
Discovering BBC M C   f  6.00
Guide lo the BBC 9 . 9 5
Expert Guide James..............,  e  -6.50
Exploiting 88C BASIC... 6 . 9 5
FORTH Acorn E  7.50
Further Programming for BEIC -E 5.50
LISP Acorn. .  . . . . .  .    E  7.50
Programming the BBC E  6.50
Structured Programming E  6.50
S-PASCAL Acorn E  7.50
Using BBC BASIC E 1 0 . 0 0
SOUND & GRAPHICS:
Advanced Graphics with B B C  E  7.50
BBC Graphics & 7 5 0
BBC Micro BASIC. Sound
& Graphics

t 7 5Creative Graphics Acorn f  7.50°
Graphics on me BBC Micro t  6.00
Turtle Graphics. ........  E  7.5(1

EDUCATIONAL:
35 Educational Prolfems.  E  6.00
BBC Micro in Education t  650
Prog for Education (Pesch) f  6.95
DISC DRIVE SYSTEMS:
BBC Micro Disc Comp-anion...  f  7.95
Disc Book  E  3.58
Disc Programming Techniques„.E 6.95
Disc Systems,  t  6.95
Using Floppy Discs. ..... 6.95
APPLICATIONS:

BBc Filing Systems & Databases; t7.955BBC Software Projects   6 9
Business Programming on M I C E  7.96
Business Applications on BBC...E
DIY Robotics & Sensors  N -
Essential Maths BBCrElectron„,.5
Exploring Music with BBC

E •& Electron..
Graphs & Charts
Interfacing Projects for BBC f  8.95
Malkin MuSic on the BBC_ .....  t 5.50
GAMES:
21 Games for the BBC M i c r o  t  5.00
100 Programs for the BBC „  6 . 0 0
Creating Adventure Programs f  5.00
Instant ArCade Games E  2.95
BBC User Guide Acorn.,  E 1 5 . 0 0

MISCELLANEOUS BOOKS:
6522 VIA Book  £  4
The Hackers Handbook.
The HackersHandbooklLongmanit
Micronet Handbook 5

%I %II 0111)1.11s I 0: 17 Iturnio Road. I minion N%% 10 ILI)
i I el:111.208 I 177 I ele%922800)

I : 1 . 4 i n t l o t e  15 1 1 4  tad. Lmition NA% 111111)
Milli, hill 2 mitt, o all" ample car leirking Npaeet

Vt tea I•114: 303 irciey, arc ittnid, I undue Vi 2 I  id:01-7230233
' ,war I . l I tv I  art- Ruud e
1- ROM (.1)% I RNA!! \ I  1st  111 \  I t  NI% I

01-208 1177
All prices exclude V VI Please add carriage la) tit

I hi E2.511Ici Ell .50 Id) CI MO
and 15" 9 V I  Ill order %aloe

Carriage (ofh  Dalaposl.
rot I tusi deli% ielephone ). our order loud hal!:

I m i n i m o m  le i tphopu order

IS o r  Wet's' ,  r d  or off icial  o r d r r  monhvr.

Rs! 111 s. 1 )1  I 1 s  1 % I I = 11 0 0 1  I I 0 s 111  I %I s,

• • • • • • •
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OVACAD
omDukr Aided Draudhtind

for the BBC Micro

TECHNOMATIC LTD
Tel:  01-208 1177 Telex: 922 800

M O R D E R S  TO: 17 Burnie) Road. London N W111 111)
OPS AT: NW London: 15 Burnley Road. London N W 10 1ED

( 0  Donis Hill 2 mins walk. ample car parking space)
5 Edgware Road. 1A)ndon W2. Tel: 01-7230233 (Near l';dgwary Road

• hone our order quoling VISA or Access card or official order number.

• i v s , -  0--Er ic  F a s -  package with facilities which until now were
confined to mainframe or mini computers and at a price everyone can afford.
Whether you want to design a complex electronic circuit diagram or plan your
new kitchen or simply draw a cube NOVACAD will help you do it better and
more easily.
All you need is a BBC Micro Model 8 fitted with an Acorn DM system and a discdrive.
If you have a  6502 2nd processor and a  dual disc drive system then
NOVACAD's capabilities are further enhanced.

MAIN FEATURES
•  V e r y  user friendly with all controls and commands from the keyboard.
•  S p e c i a l  windowing techniques make available to the user almost one million

dots allowing a lot more details to be put on the drawing than one would
normally expect the BBC to be capable of. (mode 0  screen display only 1 6
the number of dots). The drawing can be 4 windows across and 5 up.

•  l i b r a r i e s  of user defined ICONS such as electronic symbols can be created
easily and edited even in the middle of drawing another diagram. Even
whole sections of diagrams con be defined as ICONS.

•  I C O N S  can be called by name from a library into any port of the diagram
and can be moved, enlarged, reduced, rotated in 9 0 '  steps and have
mirror images made before being finally positioned.

• A  zoom facility allows the user to magnify any section of a drawing by upto5 0  times to make it easier to insert details.
•  U s e r  definable grid helps the user set his own scaling for the drawings.
• Hor i zon ta l  and vertical displacements can be measured in any user definedscale,
•  U p t o  8 'levels' can be used to produce multi layer drawings, and then user can

decide which levels are to be displayed. This can be particularly useful in pcb
drawings, architectural drawings with details of the services behind the walls
displayed only when required and many other such applications.

•  T e x t  can be added at any position vertically or horizontally.
•  P o w e r f u l  delete facilities allow deletion of single lines or whole sections with

minimum of key presses.
•  P r i n t e r  dump for Epson compatible printers incorporated in the software which

allows a full or a sectional screen dump.
•  A n  optional plotter utility will allow output to a range of popular plotters for

high quality diagrams to be available soon.
•  Ve r s i o n  with tracker ball utility to be available soon.

NOVACAD will prove to be an invaluable teaching aid in technical schools
and colleges and for anyone involved in draughting it will be an ideal labour
saving tool.
The NOVACAD package comes with a  16K ROM, Utility disc and a
comprehensive manual. £79 + £2 p&p + VAT.



A few
well chosen

words
about the new SPEECH ROM for the BBC micr

The normal ACORN
speech system allows the
computer to speak a
hundred or so pre-
determined words. This is
fine if you only want the
computer to speak these
words, but in practice it is
extremely limiting.
Spoken English is actually
made up of a few dozen
basic sounds known as
phonemes. Any word can
be formed by putting the
correct phonemes together,

and this is the basis for THE SPEECH ROM. The user can
specify a string of phonemes so creating whatever
words or sentences are required. The ROM is
controlled by simple "lir" star commands and so can
be used from BASIC and most other language ROMs.
A unique feature of this package enables the pitch
and the emphasis of words or ports of words to be
changed. Because this is not normally possible,

computer speech
tends to have

,L

no expression. THE SPEECH ROM can emphasise a
particular syllable and so re-enforce the meaning of a
sentence. This feature also enables the computer to ask
questions in a more realistic manner.
Another novel feature is that the ROM includes a
singing feature, the user simply specifies the phoneme
and the note.
No soldering required.
This ROM requires the speech processor to be fitted
into the machine. If your machine has the ACORN
speech system fitted then the processor chip will be
there already. If you do not have the ACORN speech
system then we can supply the processor chip for
00.00 incl. VAT. This chip simply plugs in like a ROM

and requires no
soldering.

THE
SPEECH ROM

FOR THE
SIC MICRO!

Computer Concepts
Gaddesden Place, Hemel Hempstead, Herts. HP2 6EX (0442) 63933

j W h e n  operating,
the speech ROM requires 2 pages of

workspace. This means that PAGE
is set higher in BASIC. When not in
use no memory is used.

Both ese SPEECH ROM ond the SPEECH PROCESSOR
ore umple plug in chips that require no soldering. Full
fining instruclions ore supplied with both chips
Please state deady when ordering rf you require the
SPEECH PROCESSOR with the SPEECH ROM,

Available from all good BBC dealers or directly from
ourselves at the address below.

E28.00 + E1.00 p&p + VAT (E33.35)

LA;
T:



CTS GRAPHICS TABLET +
CADPIiK SOFTWARE T H
IN BBC GRAPHICS

J.
M a k  _

lirEr viEr1.1 C

The CTS Graphiè Tab l  i g h l y  sophisticated device enabling
graphic drawings rr6designs to be input directly into the computer by-The most natural method known to man.
Data entry can be via an electronic pen or using a crosswire cursor,
ensuring pin-point accuracy every time The tablet, together with the
CADPAK software, adds up to what we believe is the most sophisticated
graphics package currently available for the BBC-B Micro
But why stop here...?
The experienced programmer can make full use of the tablet 's high
resolution for all sorts of design and menu selection applications,
Many schools, colleges and businesses have already found the
CTS Graphics Tablet to be invaluable . , Wouldn't you?
For further information, ring Julie Davis on (0373) 421509,
or fill in the coupon.

R E C O G N I T I O N
North Street, Portslade, Brighton, East Sussex BN4 1 ER
Telephone: Brighton (0273) 421509 Telex: 87488 ABSBRI G

Ell E l  MN I
Please send me further

information about The
CTS Graphics Tablet.

£495 + VAT

Telephone

Name
Address

1

M
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Menace
of the
mutant flies

TREASURE hunting has always been a
popular pastime among the foolhardy.
So we're sure you cannot resist this
challenge.

The locals have told you about a vast
fortune that lies hidden in the multi-level
basement o f  some nearby ruins.
Naturally you immediately have visions
of all that wealth being yours.

It's no fluke that the fortune still
remains undisturbed. F o r  i t  i s
protected by some fearsome guards —
mutant flies the size of  a man. And
there's one of them on each level of the
cellar.

Armed with a rolled up copy of The
Times, and an economy size can of Flit
with 15 per cent oft you descend to the
lowest part of the cellar.

Suddenly those rumours aren't
rumours any more. A giant fly hovers
before you, screeching (i f  that's what
giant flies do), blocking the passage and
spreading its enormous wings. For a few
seconds you freeze in fear. Your only
chance of escape now is to build a trap
to contain it.

By JOHN
McCAULEY

The cellar is littered with huge bricks
which you can push around using the Z.
X, :  and /  keys. Correctly positioned
these will form an inpenetrable barrier
between you and the monster.

Be careful where you push them
though, as any that you move outside
the conf ines o f  the  ce l la r  a re
irretrievable. And you'll need as many
as you can get your hands on.

However that isn't quite as easy as it
sounds. Any brick, or number of bricks,
pushed directly at the fly will be reduced
to powder as the insect crushes them
with its huge jaws. Yes, this overgrown
maggot cut its teeth on house bricks —
it's a house-fly.

To succeed in your task you must
strategically position the bricks to
surround your foe rather than attempt
to crush it.

If you manage to trap the monster

within certain time limits you are
awarded a bonus in proportion to the
time you took. You then move to the
next level where you'll find a similar
enemy.

Each successive level becomes more
difficult as there are less bricks available
for you to build your barrier, and each
fly becomes more 'intelligent in  i t
relentless pursuit.

However in return you are able to
amass a greater number of points. In
fact there are nine difficulty levels, all
selectable at the start of the game for
practice purposes if required.

Oh yes, one more little point: just like
the real world you die once, so best stay
away from the 'winged thing' or else it's
curtains.

What a challenge! I  don't doubt
you've seen big horse-flies, and you've
probably seen big dragon flies. But boy,
you ain't seen nothing yet!!

Full listing starts
on Page 168
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The original and still theleader in value.
THE midi. box

15 DS/DD disks in our m idiebOX at a
bargain price. Our new miell•box has
some great features. It's made of high
impact plastic and holds up to 305 1/4"
disks., but is one of the neatest on the

market. Measuring only 6" x 6"x 3", the
* i d  lid conveniently holds the disks you
are working on ready to hand. And with
15 DS/DD disks its a bargain at only E20

plus E3 VAT and E2 p&p = E25.

S U P E R D I S K
Suitable for any user, any computer, any
format. Single sided, double sided, 48 or

% tpi. Individually tested

10 in a mini•Box E19 plus VAT E2.85 and E2
p&p 03 .85
15 ma Midle E 2 5  plus VAT El.75 and E2 p&p

E30.75
25 in a MEGA•BOX E42 plus VAT E6.30 and E2
p&p = E50.30
50 in a MEGA' BOX ERO plus VAT E12 and E2
p&p — E94.00

Disco•Tech (U.K.) Ltd.,
Lex House, 3-6 Alfred Place,
London WO, England.
Disco•Tech (U.K.) LTD. are the
sole distributors of XLTRON.

V g a t i r t W i l

midpbcp, nitdi•box trlitil•box

Atari owners ring for 'flippie s' prices
Suitable For Most Popular
Micros
X LTRON disks arc recommended for BBC, Atari
and Commodore computers. If you need advice on
other micros just ring 01.631 0255
Our Quality Promise
You can order with confidence. We buy disks from
international manufacturers to our specifications,
then test, retest and grade them in our London
laboratories.

Fully Guaranteed
The XLTRON quality control is so stringent that
we can give our famous 'two for one' guarantee. If
you find a faulty disk, return it to us, and we'll
send you two in exchange immediately. All part of
our five year guarantee.
o  TYVEX it a ftgloarmi name of Du Pow •
e i t t iNOKOTE kt • rrittuered name of t . T o h w I p  Lut
o  XITRON it a rtgatert,i name of Ditce Ttclutoaity I .illutcla

Floppy
Disk Prices

All disks are 51/4", 48tp1,
featuring write protect
notch, centre hubs, double
and single density, Tyvex
sleeves and full set of labels.
25 SS/DD disks in MEGA. BOX £29 plus VAT
E4.35 and E2 p&p = E35.35
25 DSIDD disks in MEGA•BOX E39 plus VAT
E5.85 and E2 p&p = E46.85
50 SSIDD disks in MEGA•BOX £50 plus VAT
E7.50 and E2 p&p = E59.50
* I  DS/DD disks in SIEGAs BOX E70 plus
VAT El 0_50 and £2 p&p — E82. 50*
1.0 SSiDD disks in mini•box 1:13 plus VAT
EI.95 and E2 p&p E 1 6 . 9 5
10 DS/DD disks in mini* box E18 plus VAT
E2.70 and E2 p&p = E22.70
*E5 PRICE REDUCTION
The MEGA BOX is a top quality rigid plastic
storage box with see-through lid and four dividers.
Holds up to 60 diskettes.

Personal Callers Very
Welcome
We're now established in our new showroom in
Alfred Place. You can save our E2 delivery charge
by calling in — you'll be welcome weekdays from
10.00am till 5.00pm Saturday 10.00am-4.00pm.

Help Lines
Technical: 01-631 0255
Sales: 0 1 - 6 3 1  3600
If you want help or information to place an order
just ring our 'help' lines.

Official Orders
We accept orders from all government bodies,
schools, universities, libraries, armed forces etc.
We despatch on receipt of an official purchase
order. If you can't raise a cheque without an
invoice, just post or telephone your order and we'll
send you a pro-forma by return.

1

( Q T Y ) D SSfDDD S 1 D D 0 SITPERDISKdisksina

MEGA•BOX Q m l d i . b o x  0  mini•box

I enclose a chequeip.o. for E _  or debit my AccessiDinersAmex card
card no

Name- S i g n a t u r e -

Address.

P o s t c o d e .
'Block Capitals Please)

at

To: Disco-Tech (U.K.) Ltd., Lex House, 3-6 Alfred Place, London WC1, Englam
Just fill in the coupon or send your order on a postcard or letter. Or phone your order on 01.631 3600
Please send me the following, (tick the appropriate boxes):

L



VAT

VAT

VAT

NLQ Mode 17 x 11 Matrix C e n t r o n i c s  Interface Standard
True Descenders 9 x 9 Matrix R S 2 3 2  Int £58.00 + VAT Extra
120 CPS Bidirectional & Logic Seeking STAR SG10 E270•00 Inc. VAT40. M. 68, 80. 96. 136 opt
Italics, Emphasized, Double strike

E360.00

STAR DELTA 10Super & Sub Scripts
Downloadable Character Set

E256.52

Hi-Resolution & Block Graphics 160CPS: 8K BUFFER
Friction or Tractor Feed CENTRONICS + R5232 INT'S STD

10- Carr iage RING FOR SPECIAL PRICE
See above for Printerpack prices

CANON PW-1080A E265,22 + VAT E305,00
CANON PW-1156A E360.00 + VAT E414.00
KAGA KP810 E256.52 + VAT E295,00

Wets.

a in
barge
rom
/Pm

irder

m,
etc_

se

dwell

MU 5

Q U A L I T Y  IN  P R I N T

CANON PW-1080A
CANON PW-1156A
KAGA KP810
JUKI 6100
STAR SG10

NEW

Powerful UTILITY for BBC word
processors
Mali Merging
Easy entry ot printer control
codes

- - f

•

••••••••••••••••,...••••
,

•••-••-• • • - •
••••-••

etaltv

C.J.E. MICRO'S
BBC PRINTERPACKS
For Star, C a n o n  & Jaki Printers include

1. The Printer
2 Next Working Day Delivery
3. Cable to the BBC 1.25 Metres
4. Screen Dump Program (MC Source)
5. Text Dump Program
6. Function Key set up Program For use with WORDWISE
7.Function Key Label Printing Program. For use with above.
8. VIEW Printer Driver
9. 100 Sheets at Paper

10. Mains Plug with 3 Amp Fuse
11. Booklet giving details of using the printer with a BBC
12. Character Defining Program for Downloadable-character-set

C.J.E. PRINTER PACK E330 inc VAT
C.J.E. PRINTER PACK E439 inc VAT
C.J.E. PRINTER PACK E320 inc VAT

PRINTER PACK E400 inc VAT
C.J.E. PRINTER PACK E295 inc VAT

NEAR LETTER QUALITY

GJE titICRO'S
BSC PRINIERPACKS

STAR SCIO

P R I N TA I D

PRINTER C P,BLES I
IN1ERFACES FOR

MOST COMPUTERS
STOCKED

Capabi l i ty  for proportional
spacing with right-hand
iustifiCatton on Juki 6100
40 or 80 track.   £ 1 6 0 0
Send or ring tor details.

RING FOR SAMPLE PRINTOUT,
FULL SPECIFICATIONS

& LATEST PRICES

C A N O N  P W - 1 0 8 0 A

OFFICIAL ACORN APPROVED DEALER

OR KAGA PAXAN KP810
NEAR LETTER QUALITY PRINTER
NLQ Mode 23 x 18 Matrix: 27 cps
Draft Mode 11 x 9 Matrix: 160 cps
Full range of Epson FX 80 Print Codes
Friction 8( Tractor Feed
Centronics Interface Standard
CANON PW-1156A Available
(Accepts 17 Paper)

See below for Printerpack prices

SEE US AT

rtAIRDTHE--
F IC  i A LACORN

• E X M O N .

25E11•2SthJuly 1985
Bar bican Centre

London 1-:C2

J U K I 6 1 0 0
One Year Warranty
20 CPS BiDirectional & Logic S•eeking
10.12.15 & Proportional Spacing
Wordstar Compatible
2i( Buller 13inch Platen
Underline Backspace + Lots more
Centronics Interface Standard
PS 232 interface E54.00 VAT  Extra
Tractor Feed E119 VAT  Extra kOCLG1-
Single Sheet Feeder E199 •  VA1 Extra c p  Au--AOKI 6100 E330.43 + VAT E380_00
See left tar Printerpock prices_r_70x40.4.

SPECIAL PS 232 PRINTER BARGAIN
STAR DP8480 (8 Printing) E187 00 Inc VAT

Ideal for BBC Newbrain HX20 & Spectrum Int. 1
Phone for full specification

EXPORT ORDERS WELCOME
VAT INCLUDED WHERE APPLICABLE

PHONECREDIT CARD ORDERS WELCOME
Postage 50p per order or as stated

Next day Delivery for Printers Disk Drives E8 00
FULL RANGE OF CONNECTORS & CABLES AVAILABLE

PRICE LIST ON REQUEST

Dept H1J7 ,  78 Brighton Road, Worthing
W. Sussex BN11 2EN (0903) 213900

0

0



Now you need not
pay through the nose

for a good fac

,

II

Because Taxan dot
matrix printers
combine quality, value
for money and proven
reliability.

'Print Quality

Features

• m i •  .••• • , t o

: : : :  •".• ••:7• ::• -

p r a •

•
•••••

Both the KP810 and KP910 have all the standard features
found in dot matrix graphics printers, but when it comes to
Near Letter Quality (NLQ) printing both really excel -
producing output equalling or exceeding the quality of much
higher priced units.

*  140 cps print performance
NLQ double pass printing

•  Downloadable character sets (DRAFT standard, N M
optional)

*  Wide choice of optional NIX) typefaces available in ROM
*  Unique incremental printing mode
*  Friction and tractor feed
*  Standard Centronics interface (serial option available)
*  Fully compatible with all popular software pacOges

including Lotus 1-2-3, Applewriter, Wordwise etc.

Value for money
KP810 (80 column)

K P910 (156 column)

PC compatible versions

KP810PC (80 column)

KP910PC (156 column)

T A X A N

Fully PC compatible
versions now available!

KP910 prints extra wide-156 char/line
(normal) and 265 char/line (condensed)
-  ideal for Spreadsheets

around £339 (plus VA

-.8111DMIN

around £429 (plus VA

around £399 (plus VA

around £499 (plus VA
Prices owed at time ot press

Distributed exclusively to dealers nationwide by DDL.
Call us for the address of your nearest stockists.

5 King Ride Pork,
Ascot Berks. 5L5 8BP
Tel: 0990 28'921

- T e l e x : 846303D V LTD
THE NEW FORCE IN DISTRIBUTIO

7
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PETER JOHNSON
continues his series on

machine code programming
with Basic's internal routines

Manipulating values
stored in Basic variables

IN last month's article I described how
to input and output values f rom
machine code using Basic's internal
routines. Th is  month I  l ook  a t
manipulating values stored in  Basic
variables — that is, performing arith-
metic functions on them.

The easiest way to deal with variables
is to pass them as parameters to Basic's
CALL statement. This has the form:

CALL address (,parameters

where address is the location o f  the
machine code to call and parameters is
an optional list o f  variables whose
addresses are passed to the routine.

In addition to the parameters, you
can pass values in the A ,  X  and Y
registers by loading the A%, )0,6 and
r.k, variables first.

This is useful fo r  calling MOS
routines like °SWORD and °SEALE.

We're more interested in  passing
parameters in variables here, so we'll
concentrate on this method.

Basic sets up a parameter block in
page &6 (&600 onwards) correspon-
ding to the parameters in the CALL
statement. The format of this block is:

&600 Parameter count (0-84)
LSB o f  address o f  f i r s t
parameter

& 602 M S B  o f  address o f  f i r s t
parameter

&603 Ty p e  of first parameter
&604 a n d  s o  o n  f o r  " c o u n t "

parameters
There are five values for the variable

type byte:
&00 —An eight-bit integer (eg ?MO)
&04 — A 32 bit integer (eg A% or !&70)
&05 — A 40-bit real number (eg A)
&80— An indirect ion s t r ing (eg

S8c1456)
I — A string variable (eg AS)

The exact meaning o f  the address

depends on the type. The interpretation
for each type is as follows:
&00 — The address of the byte
&04 — The address of the -LSB of the

integer
&05 — The address of the exponent tie

first byte) of the real
&80 — The address of the first byte of

the string &OD marks the end)
&8I — The address of the first byte of

the string information block
A string information block (SIB) is a

four-byte value giving the start address
of the string, the length allocated and the
current length. We'll be using SIBs a bit
later.

This is rather a lot to digest. so I'll
give a  few examples o f  C A L L
statements and the parameter blocks
that would be set up for them.

Note that in the cases of all variables
except A%-Z% and (1%, the address
given is just typical, that is it depends on
the size of the program, the value of
PAGE and so on.

Example I :  CALL code
&600 — 0 N o  parameters

Example 2: C A L L  myCode,*%,
?&70,!pir
&600 — 3 T h r e e  parameters
&60I — &00 1 &0400 — Address o f
&602 — &04 v a r i a b l e
&603 — &04 Ty p e  of 4%
&604 — &701&0070 — address o f
&605 — &00 ? & 7 0
&606 — &00 Type  of ?&70

&607 — &24 1&4324 — Value of ptr,&608 — &43 therefore address of !ptr
&609 — &04 Ty p e  of !ptr

Example 3: C A L L  swap,stringIS,
string2S
64600— 2 T w o  parameters
&60I — &32 & 2 0 3 2  — Address o f

&602 &20 j  string IS's SIB

&603 — &8I Ty p e  of string 1$
&604 — &731&2173 — Address o f
&605 — &2 I J string2S's SIB
&606 — 8.c.81 Type of string2S

Notice that you can't have par-
ameters which are constant values, for
example for something like:

CALL addr,1231ihe1le
You would have to use:

use:

al= 123
40411 o'
CALL addrial,al

However, there is a way of passing
integer constants between 0  and
&FFET.

Instead of saying:
CALL addr,1234

CALL addr,71234

The value 1234 is then passed as the
address of the first and only parameter,
but there is no reason why the machine
code at addr could treat it as a value
instead of an address.

Enough of the theory — what about
some practice? Program I takes a string
parameter and converts it into upper
case or lower case.

If the value of A on entry is positive,
then letters are converted into upper
case — if it's negative (&80 or above)
then letters are converted to lower case.

Only aS-type strings are dealt with,
not Sa-tvpe ones.

At the end of the program are two
Basic functions which provide a more
useable interface to the machine code.

The program checks that there is only
one parameter and that i t  is a string
variable.

If you are writing machine code

July 1985 MICRO USER 7 3



18 REM Program to convert the cas
e of strings

26 REM Pete Johnson 1985
36 DIM code 116
40 parElk4610
58 sibPtr470
60 strPtr=172
76 FOR passm0 TO 2 STEP 2
80 P%:code
90 I opt pass

180 .convert
118 s t a  converttype
128 l d i  parelk

number of parameters
130 cop 41
140 beg oneParm

ror
158 .bmdParms
160 b rk
170 op t  ENeclub(50
180 op t  FNeclus("Bad parameters')
190 b rk
200 •onePars
210 I d a  car81103

the type
228 cup 11(81
230 bne badParas
240 I d a  par81101

tring info address
258 s t a  sibPtr
260 I d a  oarBlk+2
270 s t a  sibPtr+1
280 l a y  110
298 I d a  isibPtr),Y

tring address
380 s t a  strPtr
311 i n y
32e I d a  1sibPtrliY
330 s t a  strPtr+1
34@ my

bytes allocated
350 m y
360 I d a  (sibPtr),Y

ength
378 t a x

as counter
388 i n

ncrement i t
391 l d y

pointer into string
408 .convertLoop
410 dex

byte?
428 beg done
430 m y

ProKrum i
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Pre-1
to make test easier
ll&FF Y  is

480
it 's a
490

ext one
508
510

Check 5 2 0
it into

538
No er 5 4 1

440 I d a  fstrPtrllY
ext character

458 b i t  convertType
ype of conversion

461 bmi toLowerCase
470 .toUpperCase

cap IIASCia"
letter
bcc convertLoop

cap SASN'41
bcs convertLoop
and UDE
upper case
sta istrPtr1,Y
bcc convertLoop

s taken
550 .toLosierCase
560 cup 11ASC"A"

i t s  a letter
570 bcc convertLoop

ext one
580

Check 5 9 0
600

i t into
610

Get s 6 2 0

cap 4ASCIP41
bcs convertLoop
ora 1&28
lower case
sta (strPtr),Y
bcc convert1.000

s taken
630 •done
640 r t s

me
650 •convertType

Bet s 6 6 0  opt ENeoub(1)
670
680 NEXT
690 END
700 DEE ENtoLower(aS)
718 LOCAL A%

Skip 7 2 0  A%g&EF
730 CALL convert,a$
740 m.a$

Get I 7 5 8  DEF DitoUpper(a)
761 LOCAL A%

Use g 7 7 0  ANA@
781 CALL convert,a$
790 :a$
800 DEE ENeoub1bytel
810 ?PZ=byte
828 PX:P%41
830 :pass

Last 8 4 8  DEF ENeouststring$1
856 $P%tstring$
868 P%2PX+LEN(string$1
871 :pass

Get n

Set t

Check

No, n

Make

Al way

Check

No, n

Make

Alway

Go ho

Front Page
solely fo r  use by  your own Basic
programs. checking like this can be
removed once the program is debugged.

If you are planning to write th
routine for other people's use, then it's
wise to keep such code in the program.

You can see the action of the routine
bv typing in things like:

PRINT ENtoUcper(loodbye Cruel
World')
PRINT FlitoLowerl'I'm Leaving You
Today')
PRINT ENtoUpper(ENtoLower(iGoodbye.
Goodbye, Goodbye))

As a last example of using parameter I,'
block variables. I  present Program 11.f
which swaps any two variables of the
same type except for indirection strings.

Two strings are swapped by swap-
ping their information blocks t SI Bs the
characters of the strings don't have to be
touched.

This makes a call such as:
CALL swap,aSib$

always much faster than the equivalent:
tt=aS: aSq$: bS=tS

The longer the strings, the bigger the
difference.

There is some fairly tricky code to
convert the type of the variable into a
count f o r  the  swap loop  (lines
250-290). It is smaller and quicker than
using a  table o f  type. count pairs
though.

The two programs given so far use
only "legal- code. This means that the
programs will work with all versions of
Basic without alteration.

This disadvantage is that you are
limited in what you can do with the
variables passed as parameters.

In particular, when a machine code
routine is  passed a  floating point
variable, there isn't much that it can do
about it. as dealing with real numbers
takes so much effort.

A solution is to call Basic routines
internally.

This makes programs less portable. in
that they will only work on the version
of Basic for which they were assembled.

On the other hand, it does make it a
lot easier to  process floating point
numbers (as we saw last month with
input and output).

Before a variable can be used, it has
to be loaded into one o f  Basic's
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&600 I One parameter
&60I &CIF LSB of address
&602 &ID MSB of address
&603 &05 Type byte
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18 REM Program to swap two variab
les

20 REM Pete Johnson 1985
38 DIM code 98
41 par811(4680
58 yarPtr 1471
68 varPtr2472
71 FOR passql TO 2 STEP 2
90 Inscode
98 o p t  pass

I l i  'swap
118 I d a  parBlk C h e c k  for t

mo pares
121 cmp 12
131 beg okParss
148 .badPares
151 b rk
160 op t  FNeoub(11)
178 op t  FNeousIsSad SWAP paramete

188 op t  FNeclub(8)
190 .okPares
288 I d a  parBlk+3

first parameter
210 cep par811(.6 C h e c k  they

Get tvoe of

re the same type
228 bne badPares
230 cmp 1&81 C h e c k  i t s

not an indirection string
240 beg badPares
250 t a y
260 beg gotLen T y p e  0 need

5 count of 8
270 dey T y p e s  4 and

5 need 3 and 4 resp.
288 b p i  gotLen
291 l d y  13 T y p e  &81 ne

eds 3
380 .gotLen
310 I da  parBlk+1 G e t  pointer

; to variables
320 s t a  varPtrl
338 I d a  parBlk+2
340 s t a  varPtr1+1
358 I d a  parB110.4
368 s t a  varPtr2
370 I d a  parBlIt+5
380 s t a  varPtr2+1
398 •swapLoop
488 I d a  IvarPtr11,Y G e t  van l by

te
CO t a x
420 I d a  (varPtr2),Y

te
438 s t a  (varPtrI),Y

var2
440 t x a

te back
450 s t a  (varPtr2),Y

var2
460 dey
478 b p i  swapLoop

•  •

480 r t s
490
500 NEXT
511 END
528 DEF FNeoub(byte)
530 ?Plsbyte
548 ROW
550 spass
560 DEF FNecluststring11
571 SInsstring$
580 PX=1,1*LENIstringSl
598 =pass

Save it
Get var2 by

Save it in

Set varl by

Save it in

Next byte
More to go.

So home

Program

accumulators.
There are three of these: the integer

accumulator ( i ac )  a t  addresses
&2A-&2 D. t h e  f l o a t i n g  p o i n t
accumulator (fpall at &2E-&3 5, and
the string accumulator which occupies
all of page 840600. The length of  the
string is held in location &36.

There is  another floating point
accumulator (fpa2) at &3B-&42. but
fpal is used most frequently.

The first thing we need to do is load a
value f rom a  var iable i n t o  the
appropriate accumulator. This  i s
achieved by calling &I33 2C t&B35B).
(As in the previous article, Basic
addresses are given f i rst  w i th  the
equivalent Basic I address in brackets.)

On entry, a  variable information
block must be set up in the lac.

We've already met a  variable
information block — it's exactly what
Basic sets up in the CALL parameter
block for us. an address and a type byte.

Here's an example. Suppose the
statement:

CALL routine.A
is executed. Basic wi l l  set up this
parameter block:

To load the variable into lila':
Idx 12 C o p y  three bytes
.100p Ida parBlk41.1 from the

parameter block
to the iac.
Next byte

sta lac. '
dex
bpi loop
jsr 1632C Load the var in

foal

On exit, the flags indicate the type of
variable loaded (even though in this case
we already know), as explained last
month.

The fpa I is an expanded version of
the format used to store floating point
variables. It occupies eight bytes instead
of five — this enables arithmetic routines
to be performed more efficiently and
accurately. The format of the f p  is:
&2E S ign  byte (&00— >positive, -

&80—>negativel
&2F Exponent high byte (overflow if

this is non-zero)
&30 E x p o n e n t  l o w  b y t e  ( i n

excess—I 28 format)
&3 I Mantissa MSB
&3 2 Mantissa second MSB
&3 3 Mantissa third MSB
&34 Mantissa LSB
&35 Guard  byte
"excess—I 2 8" means that  i f  the
mantissa is to be raised by two to the

power n. then the exponent actually
contains I  28-Fn.

There is a notional binary point just
to the left of the most significant bit of
the MSB of the mantissa.

The guard byte is used to maintain
accuracy in complex calculations, such
as SIN. EXP and so on.

Now that we've got the variable in the
fpa I, what can we do with it? There are
all sorts of useful routines in the Basic
ROM. most ly  located between
addresses &A000 and &ABOO.

Table I  lists some of the functions
which may be applied to fpal (and in
some cases. fpa2):

Most of  the operations are self-ex
planatory.

The NORM function normalises the
Ipa I after an operation on it (such as
LN). The routine should always be
called before storing the value back in a
variable.

FLOAT converts the integer in lac
into a floating point number and stores
it in fpa I.

The "flags" call tests the value in
Ipa I. The N flag is set if it is negative
and Z is set i f  it is zero.

Notice there is no straightforward
way o f  doing ACS. This is because
Basic uses ASN to perform it.

However, y o u  c a n  ach ieve

July 1985 MICRO USER 1 5



From Page 75
fpal=ACS(fpal) in  the way shown
below. Similarly, LOG takes a bit of
effort:

390 iac 42A
486 assignType 427
418 info 437
420 parlflk 4610
430 loadVar 4832C
440 rad =0884
450 normalise 414303
460 sin •0998
470 tiees18

0313

480 assignNum 48487

Function Basic I Basic I I foa1=1
fpa1=11ipa1

tA6A4
0688

0699
0645

fpa1:fpa1s11 tA1E5 01F4 fpal=SORifoal) 0787 0787
foal:foal/18 07.3E 024E f pa121_11( foal 0807 0861
fpalr—foil tADA8 tAD7E fpalzEXPlfgall tAA87 0A94
fpalt-NORNfpalf 02F4 0313 f pa 1.ASN (foal) 08EF 08DD
foal:flu.?
foa2:frial

04E4
028F

&AOC
021E

foal.ATNifpal,
fdal2COS(foal)

098A
098C

&PIA
0998

fpal.flia1sfea2
fpaI:fpalf40a2

tA513
061E

0508
061:

foalzSINffpal,
fPal:TANCfpal/

099-
06CC

6199E
kA6C1

foal:foal/fee? 06FC 06F1 foal:RAI/UM/ tABD9 0884
iac=INT(fpal) 03F2 03E4 tABEA tABC5
fpa1.FLOAT1iac1 02AF 02BE 4oa141 tABF8 tABCB
foal=0 0691 0686 fpal:RNDil) kAF69
fpa2=8 0463 LA543 f1ads:4pa1-8 IcAlC8 010

Basic 1 B a s i c  I I

.asn j s r  WEICF l s r  kA8DD
imp 08C9 j a p  kA8D7

.log j s r  kA817 j s r  11A801
jmp tABD8 u p  08AB

In addition to  the routines shown
above, there are some useful floating
point constants in the ROM which may
be loaded by putting the address in
Si.4134.4.7 and calling 84,A3B5 t&A3A6
in Basic 1). The constants are:

Basic 1 B a s i c  I I

PI/2 k A A 7 7  L A A 6 3
PI1188 0 A 7 C  t A A 6 8
181/PI k A A 8 1  0 A 6 D
e tEXP(1)/ 1AM t A A E 4
LOGfel 0 8 5 6  0 8 6 9
LN(2) t A 8 5 8  k A 8 6 E

After using the routines to perform
arithmetic, you will want to assign the
result to a variable. This is done in the
following way.

Set up the information block for the
variable at addresses 807-809. Thus
807-808 contain the address of  the
variable and &38 contains its type (ifk04
or &05).

Then set the type of the number you
want to assign in location 8L2 7. This
should be &SO lithe number is in fpal
or ScztO if it is in iac.

Finally call 8c134B7 (ee84E6).
This automatically converts between

types. so you can save a value in fpa I
into an integer variable.

To assign a string in the string buffer
at 8E600. length in 800.  the variable

information block must be set up in the
lac (MA-84.2C). The type byte must be
either &SI or 8480.

Then call the routine at  address
SL8C21 (848E03).

This also takes care of allocating a
new block of memory i f  the variables'
allocated space isn't big enough for the
new string.

To give a concrete example of using
some of the routines. Program i f
called with the statement:

CALL fpEq,a,b
will per fo rm the  equivalent o f
a= 10*SIN(RADfb)).

The program tests itself with 1,-45.

II REM Example of using FP routin
es in BASIC

20 REM BASIC II addresses used in
this program

30 REM Pete Johnson 1985
48 PROCinitAddrs
56 DIM code 186
61 FOR pass.6 TO 2 STEP 2
78 112code
801 opt piss
98 .fpEg

Put par@118 l d x  14
104 -  par8104 into iac

110 l d y  Iliac
128 j s r  pbTolp
130 j s r  loadVar G e t  the

variable in foal
fpalsRAD148 o r  rad

(foal)
158 i s r  sin 4 p a l s S I N

(foal)
160 j s r  times18 4 p a 1 s 1 1 1 1

feel
170 j s r  normalise N o r m a l i t

e ipa after operations
188 I d  x 111 P u t  parB

101 -  par8103 into info
190 I d y  linfo
208 j s r  pbTap
218 I d a  11811 D a t a  i6

in fpa so -ve type

220 s t a  assignType
231 imp assignNum M a k e  the

assignment and return
240 .pbToZp
250 I d a  par810 T r a n s f e r

3 byte frog parBlk to zero page
260 s t a  8,Y
271 I d a  par131101,X
280 s t a  I,Y
290 I d a  par8102, X
300 s t a  21Y
311 r t s
321
331 NEXT
348 a0:  1)1145
350 CALL fpEg,i,b
368 PRINTai (should be 11113sSINRADP

370 END
388 DEF PROCinitAddrs

490 ENDPROC

Pmgruni I I I

The results printed should be identical.
They are if g i v e s  printing to nine
places as usual.

If however you set (4)% to 10, you
will see that the results are different in
the tenth place.

This is because the multiplication by
ten that t imes 10 does is  slightly
different (presumably more accurate)
from putting 10 in fpa2 and calling the
routine to multiply fpal by  Ipa2. I t

doesn't make any practical difference.
- Finally. I  present Program I V  to

perform the assignment a=sinh(b),
where

sinit(x)-(EXP(x)-EXP(-x))12
The program uses some routines

which haven't been mentioned before —
those which deal with the floating point
variable pointer at &AB.

For example subVar subtracts from

76 MICRO USER J u l y  1985



What makes our drives the safest?
This doesfAs the computer market and
the computer peripheral market in
particular, has grown, one company
above all others has Invested in safety.
That company is Cumana, already the
best name in memory, and now reaching
new standards for safety. The British
Standard specifications lay down quite
firmly, standards in design that are your
guarantee of electrical safety. Their
famous ''seal of approval" has now been
awarded to Cumana disk drives.
*  Each component part is thoroughly

checked
*  Pry ing  fingers are safe, as Cumana

drives need no ventilation slots
*  Moulded  mains plug with half-

insulated plugs
*  A l l  terminals on the main switch are

insulated
*  500 MA in line fuse holder, completely

Insulated
*  P o w e r  supply PCB covered by

perforated screen
*  Rigorous quality control to BS415

standard
*  Plus many other manufacturing and

quality control tests, in fact no
component can be changed without
It being approved by the British
Electrical Approvals Board.

Cumana disk drives may not be the
cheapest you can buy -  now you know
why ill
Be safe not sorry -  insist on...Cumana.
the best name In memory.

THIS DOES!
BE SAFE
NOT SORRY- CUMANA®

The best name in memory

For further Information about CUrflaria disk drives
please complete and return this coupon.
Interests:

Business
Name

Home Use I I  Education I D e a l e r

1
ME

Address

Tel No.

Note: If dealer, please attach [Ns form to your letterheading



From N o  76
fpa I the value in the (packed format)
variable at locations pointed to by
8EAB-8c4C.

There are several useful functions
which operate on the value at the
variable pointer.
•  Next month I'll look at these, as well
as some of the operations which can be
pet:formed on integers and strings.

18 REM Example of using FP routin
es in BASIC

28 REM BASIC II addresses used in
this progras

38 REM Pete Johnson 1985
48 PROCinitAddrs
50 DIM code 188
68 FOR passtO TO 2 STEP 2
70 PXicode
88 C opt pass
90 .sinh

100 Jet  getArg
ueent into fpal

110 j s r  negFpal
121 Jet  exp
130 j s r  puttiFpal

ult for Latv-
ia@ js r  getArg

Program

Available now for the BBC Model/B.
'Play Bobby Charlton Soccer in your own

home. Build and manage a Championship side, see
them match their skills and fitness with opposing
teoms to creole the kind of exciting games I played
in for Manchester United and England.'

'With the realism of this DACC Soccer Game
your team win or lose by the way you instruct them
to ploy. You will be shown a bird's eye view of your
half of the pitch. Select and vary the skills of each of
your ployers and then move them individually to
whatever position in the field you know will create
the best team formation,'

'Each player is shown with three digits belowhim relating to skill, accuracy and stamina in the
range 1-5. To start off with each MOn has 3-3-3, giv-
ing him a total of 9. So the totol for your team is
11 x9. _99, This total of 99 cannot be exceeded, but
the object is for you, the manager, to formulate your
winning team using the best possible combinationsof positions and skills.'

'Of course, as a  professional footballer,
Injuries sustained by myself and team-mates often
hod a great influence on the outcome of the game.
So, to create even more realism, you may add
optional 'injuries' to the game, which are allocated
randomly to each team by computer.. hold your
breath as your star forward swivels to shoot or goesin for a hard tackler

'Once your team is formulated, you are
ready to move on from the Management Module io
Module II-Match Play.'

'With realistic 3D view of the pitch from the
'TV Camera' position the game really comes to life.
From the kick off every moment of the match unfolds
realistically, with throw-ins, goal kicks, corner
kicks, passing and shooting.'

'The game con be okayed by 2 people, 1 per-
son v the computer or computer v computer. I f  the
game is player controlled your joystick will control
one man at once. Pressing the lire button enables
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Load arg

Get -b
EXPi-b1
Save res

Get the

argueent back again
150 j s r  •xp
161 j s r  pullVar

-b) back into (varPtr)
171 j s r  subVar

thee
180 dec fpal+2

y two (pretty quick!)
198 j s r  normalise

• fpa after operations
266 I d a  par8lk+1

tination var info into
218 s ta  info

gneent info block
220 Ida  parBlk+2
230 e ta  infofl
248 Ida  par8110.3
258 e ta  info+2
268 Ida  t1180

in foal so -ye type
271 s ta  assignType
288 jep  assignNum

assignment and return
291 letArg
380 Ida  par8lkf4

sent into {pal
318 e ta  varPtr

t its address into varPtr

EIP(b)
6et EXP(

Subtract

Divide b

Norealis

Copy des

the assi

Data is

Make the

Get argu

First pu

BOBBY CHARLTON SOCCER
you to change player...or, i f  the opposition ore
attacking your goal, to the goalkeeper.

'If a player is in possession of the boll the fire
button initiates a pass or a shot Control the accu-
racy and strength of the poss or shot by the extent of
joystick movement and the height of the kick by the
length of  time that the fire button is depressed...
from a Bobby Charlton cannonball shot, to a care.
fully flighted Bryan Robson through-boll! Although
you have set the skill, accuracy and stamina levels
of your players during the Manager Module, the
more a player is involved in the game, the more
energy he uses_ his stamina level falls and he runs
more slowly! Then, when the player is not under
joystick control, his stamina slowly builds up again

'If the game is under computer control, one
or both teams ore played entirely by computer.
Linder joystick control the player controls one man
at o time, whilst the computer provides intelligent
action for the other 10:

'The skill level you have chosen affects the
success of tackles, the accuracy level and the direc-
tion of the ball when kicked., what could be more
realistic than the Bobby Charlton Soccer Game
from C)ACC?'

The Cassette contains a  voice introduction
and play hints b  Bobby  Charlton and the Bobby
Charlton Soccer Grime package contains details on
the Bobby Char/ton Computer Soccer Club, with
mail order products, services and special offers for
members

BBC Model/B _package with Manager rind
Match flay Modules 1E11.95 inc. VAT (also includ-
ing p&p for direct orders).

Bobby Charlton Soccer Game from
DACC- the Simulation Specialists.
Soon to be available for Commodore 64 and
Sinclair 48k Spectrum. Available through all
computer specialists or direct from [MCC_

From
DACC

320 I d a  par11105
331 e t a  varPtrfl
348 jep  fpalEgVer L o a d  i t

and return
358
361 NEXT
378 188 b . 1
380 CALL sinh,a,b
398 PRINTa. (should be 10EXPb-tEXP

-b)1/211s
408 END
418 DEF PROCinitAddrs
428 i a c  • 1 2 A
430 feat  4 2 E
448 assignType *127
458 info 4 3 7
468 varPtr 4 4 8
471 parBlk 4 6 1 8
48e exp 4 4 A 9 4
490 pushFpal 413D51
510 negFpal 4AD7E
518 pullVar 48117E
528 subVar 11,11408
538 loadYar 41332C
548 noremlise 4A313
558 assignNue 484117
560 fpalEgYar •A385
578 ENDPROC

NomemocK rt-r-rozs,
Address

County
Postcode   I

Please send me  c o p i e s  of the Bobby Chorlhan I
Soccer Game from DACC at

I enclose chegue/PosM1 Order for the total of

Despatch within 48 hours.

im ()ACC P e p s  6%16851
23 Vid.ortoy Rood, ti•ndlity.
W,gon toncoik,r.
•voN2 3BN

5 0 0 \

You may artier wiih Access or
1,1154 Borcksycard, either by post or I

24hr. telepttore (0942) 522002
Please debit my accounl no

'DLIMITED®

v I t s : , : Z ‘ 8 .0%\ \De,lc-'. , w  —  C0000115
C C P C P C ‘  I A  g \ T I  k3C'\71°1 o i l k O U C I \C f e ° k e  \ e 6 g e  Ok ‘11 o m s10-1YDVI s  0 0 o  kec\ 43,1 el
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SOFTWARE SCENE

PAYROLL calculations are a
considerable headache for small
businesses.

Not only may normal pay and
overtime have to be worked out,
but there a re  a lso t a x  a n d
National Insurance con t r i -
butions to contend with.

These calculations are not
usually very difficult, but they
are repetitive and time-consum-
ing. Also, employees do not like
mistakes in their pay, and some
care is needed i f  these are to be
avoided.

Micro-Aids Payroll could, I
think, be of considerable help to
many small businesses.

It wi l l  cater fo r  up to  100
employees and with all tax codes
(up to a maximum of  480),

As regards National Insur•

THE HACKER is a new release
from Firebird Software and. in
line w i t h  F i reb i rd 's  rad ica l
marketing approach, is available
at the crackdown price of /2.50.

Reading through the concise
instructions, we appear to be in
control o f  a little sprite called
The Hacker whose job is to hack
his way into the computer games
library.

To enter the system he must
overcome the protection on the
terminals, modems, buffers and
CPUs i n  h i s  p a t h  b e f o r e
reaching the games store.

Needless t o  say,  th is epic
pirating operation isn't as easy
as it sounds.

Each device in his path takes
the form of a Manic Miner-type
screen packed with platforms,
walkways, conveyor belts and
various computer components
oscillating to and fro.

Each stage also has several
floppy discs in it which must be
collected before The Hacker can
go through the exit and finish
that stage.

The f i r s t  s tage  deserves
special mention since the ladder
to reach the top is cunningly
concealed. After hurling myself

Take the pain
out of payrolls
ance, the program deals wi th
non-contracted-out employees
only.

There are separate versions
for weekly and monthly earners
and for disc and cassette users.

I found Payroll easy to  use
and the manual comprehensive.

It included a partial program
listing showing the variables
which a re  used t o  ho ld  the

Legal way
to try
hacking

THE HACKER

on to most stationary objects I
discovered that the flashing title
at the edge of the screen could be
used f o r  such an operation —
very subtle

There are twelve screens o f
varied arrangement and each
introduces new computer com-
ponents to be avoided.

These i nc l ude  res is to rs ,
sparks, silicon chips and system
clocks.

The graph ics  a r e  h i g h l y
detailed and well animated.

Another nice touch i s  the
wonderful tune that plays during
loading, though i f  tunes aren't
your scene it can be cancelled.

The sound effects during play
are well thought out, as are the
straightforward keyboard con•
trots.

Though clearly in the Manic
Miner vein, i t 's  a  challenging
version of  the old favourite and
at the price you needn't bother
breaking i n t o  t h e  computer
games library for a copy of  it.

David Slater

Inland Revenue and national
insurance data.

The user is free to alter these
when required (for example after
the Budget) or Micro-Aid offers
an update contract_

To calculate the pay of. say an
hourly paidemployee, the user
would b e  presented w i t h  a
number of options such as enter
normal hours, overtime hours.
bonus p a y  and  s o  on.  T h e

program wi l l  work out  all the
figures needed and will print a
wage-slip.

The use of a printer is. in fact,
optional a n d  t h e  calculated
figures could be copied manually
from the screen.

As cassette versions o f  the
programs a r e  available, t h e
system can therefore be very
economical in hardware terms.

At the end of  the run, period
and culmulative-to date sum-
maries can be printed out fo r
each employee and company-
wide.

There is an enormous variety
of payroll calculations and I
checked only a few situations. I
found a l l  o f  these t o  b e
calculated correctly.

Ken Garrett

Orchids add to
the jungle perils

F O L L O W I N G  a  f a l l  o f
unknown distance through steep
ravines and unknown hollows.
Sabre Man finds himself trapped
in a mystical jungle.

A message etched deep in the
rock reveals to him that his only
chance o f  escape lies in finding
the four quarters o f  the sacred
amulet.

Without th is treasure none
shall escape the perils o f  the
jungle.

Sabre M a n  i s  s o  named
because h e  i s  a  m a s t e r
swordsman. I f  he wasn't he soon
would be after one or two games
of Sabre Wulf  from Ultimate.

Armed only wi th his trusty
sabre. he must scour every inch
of this maze like jungle in search
of the four corners of the amulet.

Being i n  a  jungle. you wi l l
encounter the odd animal or two
— well, actually the whole place
is teeming wi th wildl ife, and
most of it is out to get you.

Pressing the Shift key causes
Sabre man to leap into action,
drawing his sword and fencing
with great skill in the direction in
which you last travelled.

Most o f  the animals can be
despatched wi th  one blow o f
your mighty sword.

Rhinos and natives, however.
are only frightened and run in
the opposite direction. While on

the subject o f  fighting. I  found
that the best tactics were to hold
down the Shift key all the time.

This way, Sabre man tears
through the undergrowth slash-
ing at everything that moves. I t
may n o t  b e  subtle bu t  i t  i s
effective.

The animals are not the only
factor in the game — the jungle
contains many wild orchids. The
colour o f  the orchid determines
its effect upon our hero should
he pass over it.

Orchids can cause Sabre man
to become ill, or cure him. They
can produce changes i n  the
speed at which he travels, and
they c a n  even reverse t h e
direction of movement produced
by the keyboard controls.

My only major gripe about
the game  i s  t he  cho ice  o f
controls. Cursor keys fo r  left
and right. A and Z for up and
down, and either Shift key t o
fight.

There is  no joystick option
and no facility for the user to
select his own keys.

Overcoming the poor choice
of control keys is the player's
main problem when beginning
the game.

Had Ultimate paid just a little

low
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From Page 79
more attention to the control, the
game would have lived up  to
their name.

As i t  stands, i t  is still very
good. but i t  takes that little bit
longer to master.

Jon Revis

Fun trip
on a
runaway
tortoise
IF your idea o f  fun consists of
tearing through the prehistoric
wilderness standing on the back
of a runaway tortoise, then read
on.

Caveman Capers i s  a  new
game from Icon Software which
is based on this rather unusual
theme.

Press the Spacebar to start he
game a n d  t h e  background
begins to scroll from right to left.

Balancing precariously on the
back of a turbo-charged tortoise.
you must leap over the potholes
as you career towards almost-
certain disaster.

Some well-timed stabs at the
Return key are sufficient to get
you past these first obstacles.

Having been broken in gently.
you w i l l  n o w  be  buzzed b y
pterodactyls while still jumping
craters.

With the use of the Z and X
keys -to move our caveman hero
short' distances to  the left and
right, you can avoid nutting the
birds.

Section three seems quite easy
as there are no craters to jump --
just a  series o f  purple snakes
hanging down from the treetops.

The problem with the snakes
is t h a t  t h e y  are  constant ly
bobbing up and down.

Should they be in the down
position as you pass below, then
it's PROCheadache for our hero
and s h e l l s h o c k  f o r  h i s
transport.

The next two levels are very
similar.

The f i r s t  i n v o l v e s  us ing

extended jumps to  clear some
toadstools and i n  the second
you're jumping logs.

The next stage is the one that
is giving me great difficulties at
the moment. I'm having trouble
with crabs.

One minute they are lying nice
and quiet on the ground. the next
thing you know they're doing
flipping s tar  jumps a t  about
waist height.

Icon has really gone to town
on the graphics with this game as
every character is drawn on a
grand scale and in the brightest
of colours.

One character who has not
yet played a part in the game is a
rather large dinosaur who keeps
poking his head on to the screen
and grinning mischievously. I'm
sure he's up to no good.

Caveman Capers is an excel-
lent game. It has got fast action,
simple controls, and  i s  jus t
brimming with humour.

James Riddell

Stocks
under
control
STOCK Control and Invoicing,
Sales and Purchase Ledgers
from Systematics International,
offer easy-to-use disc-based
business programs.

All printouts produced were

CRIB, f rom Micro-Aid,  i s  a
computer implementation of the
favourite pub  game. I n  th is
version each player is dealt five
cards, and each game lasts two
"streets" or 61 points.

There are two levels of  play.
allowing the novice a chance to
learn the tactics o f  the game
before going on to higher things.

A "muggins" option is avail-
able which, i f  accepted. means
that should you fail to  include
possible scores in  your  count
then your opponent claims them
by default.

There i s  a  fur ther opt ion
whereby i f  you can't work out
the score held in your hand the

well-designed and the systems
were well documented.

I will deal first with the stock
and invoicing system.

Each stock record consists of
an item code. description. cost
price, a normal and alternative
selling price, stock quanti ty.
re order level and supplier code.

Unlike many stock systems.
the user can assign his own item
codes t o  the stock (up to  10
alphanumeric digits) rather than
have t o  n u m b e r  the  i tems
consecutively.

The system records receipts.
issues and  stock adjustments
and will print full stock listings,
value listings and a  reorder
report.

The stock system is integrated
with the invoicing system so that
quantities invo iced f o r  a re
subtracted f rom the relevant
stock balance and the selling
prices and descriptions can be
picked up from the stock file for
inclusion in the invoice.

The invoicing system is not
integrated with the sales ledger
system so that customers' names
and addresses have to be typed
in full each time.

In addit ion t o  the invoice
header and looter, up to 16 lines
can be included in each invoice.
This could be 16 different items
being sold o r  eight different
items, each taking up two lines of
description and so on.

Even if the system is being run
in conjunction wi th the stock
system, " f ree" format can be
entered at any time to allow the
user to insert tailor made invoice
lines.

This might be useful i f ,  for

computer will do it for you.
Play pauses every t ime a

score is made and waits for you
to press the Spacebar before
proceeding.

This is useful. as I  found the
screen cluttered and graphically
disappointing. but it does allow
you to see what's going on.

I very much liked the way the
scores were shown broken down
into groups o f  fifteens, pairs,
runs, and so on.

It was also a great help to see
my c a r d s  r e a r r a n g e d
numerically f rom left t o  right
when choosing which t w o  t o
throw into the crib.

Mind you, it didn't help to see

example. special delivery char-
ges were needed.

Discounts a n d  u p  t o  1 0
different rates o f  VAT  can he
handled and invoices can be
easily amended at any time.

The sales and purchase ledger
systems each deal with up to 400
accounts and 750 transactions,

The ledgers w o r k  o n  the
balance forward system in that
full details are kept of the current
period transactions bu t  only
totals are kept o f  thc transac-
tions from each o f  the previous
periods.

Posting o f  invoices, credit
notes, receipts o r  payments as
appropriate) and  adjustments
can he made.

There i s  n o  f a c i l i t y  t o
explicitly match up postings to
one another in an account.

Invoices are entered into the
current period and a l l  other
postings are entered against the
oldest outstanding balance.

I think that this may not be
satisfactory for many users as it
easily leads to  confusion as to
what has actually been paid.

Even staying with a balance
forward system. I  can see no
reason w h y  t h i s  cannot  be
improved by allowing the user to
specify against which period
amounts are to be set.

Ledger cards. aged analyses.
daybooks. VAT  analyses, con-
trol reports and statements or
remittance summar ies  a n d
remittance adv ices a re  a l l
available for printing.

A competent package i n  a
very competitive market, but not
particularly outstanding.

Ken Garrett

Mugged by a micro!
my cards whisked away just as I
realised t h a t  I  had  made a
mistake! Perhaps it would have
been better to have had to press
Return a t  th is point t o  enter
them.

Oh, y e s ,  a n d  w  hile o n
single-key entry, don't pause too
long between entering the I  and
0 of say 10 scored, otherwise the
machine wi l l  " m u g "  you f o r
nine!

There is one serious fault in
the program.

Thc Escape key is not always
disabled and.  s i t t ing beside
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Whether you are looking for a
computer, a peripheral, or the latest title
of software, you'll find them all at your

nearest l a t  dealer.

Complete control at your finger-
tips, with the very best, single or
twin sets.

Whatever your needs we have the
right drive at the right price.
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From Page 80

number I as it does, it should be.
would also like to see the

random generator "seeded" for
every game and something done
about the sound, which is a joke.

However. I  enjoyed playing
K.V. Meader's cribbage and felt
that for most o f  the time I  was
sitting opposite an experienced
player.

I am sure this value for money
game w i l l  g i v e  h o u r s  o f
enjoyment and make you think
at the same time.

Alan Farman

Inside
Frankle
IN Frankenstein 2000, a  new
release from Icon Software. you
must guide a  miniature sub-

t w a l e R U N S  Aoffithr est laloteo sktartelseoamsees
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marine through Erankenstein's
body.

The screen is  split into two
sections showing an X  -ray o f
Frankenstein in one half and an
enlarged picture o f  the sub's
immediate vicinity in the other.

Your  m i ss i on  s t a r t s  b y
navigating down the throat past
green infected-looking nasties,
though i f  subtlety's not  your
forte then you can always pick
them off  with your laser.

I f  vou collide with the nasties
or brush against the wall of  the
throat, then you become increas
ingly damaged.

I f  you accumulate enough
damage o r  breathe a l l  y o u r
oxygen. then the game's over, so
keep an eye on the instruments.

Luckily, after each stage o f
)rottr journey your  oxygen i s
replenished.

Between each stage you are
required to shoot down a sphere
hurtling towards you  before
your oxygen runs out.

The next stage is the left lung.
where you must avoid cigarette-
lighters and plumes of  smoke.

After shoot ing d o w n  ye t

another hurt l ing sphere y o u
reach the heart, which consists
of several chambers connected
by opening and closing valves,

This is awkward to negotiate
and is made worse by the small
quantity o f  oxygen allowed for
It.

I haven't got past this stage,
but Frankie's body shows both
lungs. stomach. kidneys and
intestines, so I imagine that you
must negotiate these as well to
complete the game.

Your score increases depen-
ding on how many stages you
complete.

It's great  f u n  as  a  game
because o f  its easy keyboard
controls and the quality o f  the
display.

It 's a  shame t h a t  j e r k y
animation lets it down.

The sound effects are also
good, with a  background tune
playing a l l  the  t ime. Unfor -
tunately. they cannot be turned
off i f  they bother you.

All i n  al l ,  i t 's an enjoyable
game. but slightly overpriced.

Phil Tudor

A high
flyer!
T A K E  a n  a r c a d e - t y p
shootem-up game, combine i
with a  strategic wargame, and
just for good measure throw in a
flight simulator. and You end up
with Combat Lynx from Durell.

The idea is that vou pilot a
Lynx helicopter around a  bat-
tlefield trying to  defend bases

Market Gardener: A strategy game in which
you inherit a plot o f  land and in order to
succeed must make decisions as to the crops
to grow. Your results will depend on outside
factors such as fertilisers used, the state of
the ground and the weather. (West Wales
Electronics)

Speech Tables/Table Tester: Two separate
early learning programs designed
for use with the Acorn speech chip.
The first is intended to teach children tables

from 2 to 12 using large text and numbers.
The program cannot be used to its f u l l
potential without the chip. The second is
also intended to teach tables but is only
partly dependent o n  t he  speech ch ip .
(Chestn ut)

French Tenses: A n  educational program
designed to aid the pupil to master the four
basic lenses. Menu-driven, the  program
allows selection between Past, Present,
Future and Imperfect tenses, with options to
use p ronouns ,  a n d  re f lex ive  verbs .
(Chestnut)

0-Level Maths: A series o f  questions and
demonstrations covering the 0-level and
CSE syllabuses (except geometry). The

computer can be used as a  calculator to
display you r  workings, a f ter  which the
answer wil l  be entered and checked. After
two wrong answers have been input the
program uses explanations t o  help you
correct o u r  technique. (Topswot)

Mierophile: A  disc-based Database with
options to Add, Change, Delete, Find and
Report records. Additional facilities avail-
able under the Report option w i l l  allow
string-searches under the headings Con-
tains. Begins with, Finishes with, Precedes
and Succeeds, as well as numeric searches
for  Equals, Less than and Greater than.
(Ephegy)

Time Trucker: A n  educational package
aimed at 8 to 14-year-olds designed to turn
telling the time into a  challenging game.
You drive a truck round a map and must
watch the clock t o  establish how many
deliveries o f  fresh produce can be made in
eight hours. With three levels o f  difficulty
and three different maps, the program uses
an analogue clock for the lower level and a
digital version is introduced later. (ASK)

Sheep Dog Trial: An educational game for
two p layers  designed t o  teach g r i d

referencing. You must send your dog in the
paddock ( a n  alphanumeric g r id )  i n  an
attempt to split Jive sheepfrom a total oft°,
and pen them. This requires logical thinking
and strategic planning as the original
positions a re  randomly set up  allowing
many games without repetition. (J acar a nd a)

Gold D u s t  Island: A n  adventure-based
educational package designed to promote
cooperation and strategic planning. Stran-
ded on a  desert island, the players have
water available i n  one place, building
materials in another, and gold. The object is
to escape alive with wealth. Starting with 10
days' water  supply, players must make
decisions on tools for either boat building or
gold digging, trying to balance the desirefor
wealth wi th that  o f  survival and escape.
(Jacaranda)

Raft-Away River: An  educational advent-
ure f o r  two t o  s i x  players designed to
encourage the sk i l l  o f  communication,
cooperative behaviour and problem solving
in groups. The  players must use their
ingenuity to  bui ld a  ra f t  from available
materials and  survive hunger and cold.
There are several levels o f  difficulty, and
random elements mean t h a t  di fferent
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while at the same time attemp-
ting t o  dest roy t h e  enemy
aircraft and artillery.

Your helicopter is  equipped
with a variety of weapons. but to
obtain these you first have to
and at any base. !laving landed,
you may arm up with a selection
of weapons.

Having equipped the Lynx,
it's off into combat.

While flying around the skies.
you find yourself under constant
attack from enemy missiles. This
part of the program I found most
frustrating.

There seems to be too many
missiles being fired, and i t  i s
virtually a  ful l - t ime j o b  just
trying t o  avoid them — which
leaves little time to concentrate
on other matters like navigation
and attacking the enemy.

The program has an excellent
screen display. the lower ha l f
showing various instruments
and gauges t o  aid f lying and
navigation, as well as informa-
tion on the current state of your
weaponry.

In the top half of the screen.
the helicopter can be seen flying

over the landscape. It's almost a
pilot's-eye view, but seen from
behind the helicopter.

The view is very colourful and
realistic, with houses and trees
scattered over  the landscape
zooming into view as you f ly
over them — or into them!

The level o f  the terrain is
constantly changing, and your
altitude must be carefully adjus-
ted to avoid flying into trees.

An altitude gauge is displayed
to the left of the screen. and it is
necessary to keep a careful eye
on this to avoid hitting the deck.

A scrolling intelligence map
can also be displayed. on which
the position o f  your bases and
enemy tanks can be seen, thus
giving you some idea of  which
direction you should be travel-
ling.

This is an excellent game.
offering f a r  more  than  the
run-of-the-mill s h o o t  -'em up
game. I would have liked to see a
practice mode, to  allow flying
w i thou t  b e i n g  c o n s t a n t l y
attacked. Nevertheless. highly
recommended.

Geoff Turner

Percy
in peril
IT'S penguin breeding-time in
the Antarct ic and i t 's  Percy
Penguin's turn to find food for
his clan. Hungry and cold, he
must make his way to the edge of
the sea ice.

The had news for Percy is that
the p l a c e  i s  l i t t e r e d  w i t h
marauding blighters.

Not on ly  does he have t o
avoid the  crevasses and ice
slides, but he must dodge the
leopard seals and the skuas.

Also. courtesy o f  one o f  the
man v unsc rupu lous  Sou th
A m e r i c a n  g o v e r n m e n t s .
radioactive waste has mutated
the microscopic sea l i fe in to
mega-critters.

Fortunately, there's the odd
fish ly ing  around t o  sustain
Percy's energy

The Perils of Percival Penguin
has four screens which you must

PBC• 11
8

waddle through until you find a
route that gets you to the sea.

These are nicely set out  in
detailed graphics, and animation
is simple but smooth.

A t u n e  chun te rs  i n  t h e
background, but it can be turned
off if things hot up.

Each screen has a time limit in
the form of  a setting sun. I f  the
sun sets before you finish the
screen, i t ' s  bye-bye Percy !
That's provided your  energy
doesn't run out beforehand.

I found i t  difficult to control

"n• _
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strategies must be worked out each time the
game is played. (Jacaranda)

Super Teams: A menu-driven suite o f
programs available on  8 0  track disc
deriving and interpreting Bio-rhythms in a
,friendly and useful way. Compatibility
studies for groups of up to 15 people can be
quickly prepared for Physical, Emotional,
Intellectual or Averaged Rio-rhythms and
the package is aimed at genealogists, and
has industrial, commercial and business
applications. (Gilvale)

Hunt The Treasure: A set of three simple
educational adventure games that involve
following trail clues. They provide practice
in the use of  coordinates and compass
bearings and  al low the creation o f
personally tailored new games with scope
for using strategy, planning, design and
language skills. (Hilditch)

How Does  Yo u r  Garden Grow? A
two-program educational pack based on the
principles of number, in which children are
invited to plant flowers in a variety of beds.
Garden I  is aimed at children aged over

three to develop their understanding of the
numbers 1 to 9, while Garden 2 reinforces
this understanding by introducing numbers
up to one hundred and simple arithmetic.
(Hilditch)

Chicane: A motor car race simulation
kvritten with the experience of drivers and
based on Formula Ford 2000 single seaters
in the British Championship. It features six
famous race tracks, and you must use your
skill to qualify in practice and then race with
intelligent cars as opposition. (Kempston
Micro)

Mosaic: A design program suitable for all
ages based on the creation of patterns and
pictures from repeated small elements. Its
applications range from being used for
simple shape recognition in the reception
class, to designing sophisticated repeating
patterns and tessellations. (Hilditch )

Magic Mushrooms: An exciting levels and
ladders game in which you guide Murphy
around the screen leaping from brick to
brick, bouncing on trampolines. sliding
down slides and gliding up escalators in his
quest for mushrooms. The game includes

nine different screens and the package
contains a  complete games constructor
allowing unlimited scope for designing your
own screens. (Acomsoft)

Cars — Maths i n  Motion: A  simulation
program fo r  children aged nine and
upwards, in which small groups compete in
a series o f  motor races. The program
augments the understanding ofpercentages,
multiplication, division, simple geometry.
scale drawing, straight-line graphs, strategy
and the use ofplanning and logical thinking.
Each group must adjust their car to suit the
circuit, and devise race strategies based on
measurement and calculation. (Cambrid-
geshire)

Making Connections: A suite o f  ten
educational programs aimed a t  lower
secondary school. Units 1-4, aimed at
developing thinking skills, are offered as
"common core" programs capable of being
introduced by any member of staff haring
passing computer interest. Units 7-10 f i t
into the more-traditional disciplines o f
history, geography, science and English
where pupils can use the programs to
demonstrate understanding of  major con-
cepts. (Medusa)
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Felon awe' Oec 19B4 Mary Bose 'Ginn' • J a n 1984
Furness lAmccen) June 1984 Mate lAnensoftl June 1935
French Ream°. Mean Assoc) May 1985 Mental kith Tests (Small &tools' Noy 1984
Fisk 'Aardvark, . . . . . . . . . . Oct 1984 Micro Arint 'Paean Systems' June 1935
Eric Attack 'Shards' Feb 19135 Mitlionarre !Incentive" • June 1985
Frenkhn's Iowa (Selanuander) May 1984 Missile Base lArorasekl Apr 1984
Frenzy 19ton:slower' N o v 1984 Mr Ee (Mtcropower) May I 985
Frwly FfINJVISQIUP'' Joky 19134 Mf Whit I &mem(' , Noy 1984
Fun to Learn (Shard's Soltware) May 1984 %Abbas, G Solt) Oct 1984
Galaxy Raiders Illownsi • • Dec 1984 Muir( Maker Icsoft I June I 985
Garden Pram Selector Mom Tutor (Garland' Oct 1934

'Cambridge App. Toth/ Mat 1985 Motet' at Jana Star !Shards' Noy 1984
Gate Crasher lOwicksitral OK 1984 Dighinwit Mate 11411Ml Dec 1984
Ghouls 'Program Power' May 1984 Number Chaser lApplred SesternetNov 1984
Graph Easy IHemal Dec 1984 Number Purely 'Ask' Jan 19114
Heist IScdtspoll Aug 1984 Oblerron A u 1984
Hyde& Seel (Applied Systems i Net 1984 Old father Timm atug Byte' Jan 1934
Hale& Seek (Askl Jen 1984 One Ode Home Ofirce ler Solt) July 1 984
hobbit IMPbourne House' June 1984 Omega Probe1Optinaa Satnearel May 1984
Ilcone&usiness Pock iGenswil June 1984 Orpheus IA &II June 1985
Horror Castle IA & F Software' May 1984 Osprey 'Bourne) Oec 1934
Hersolord 'Century) Feb 1905 Paintbox leaklaall Mar 1984
Hunchback (Superior Soltware) May 1984 Pairomg by/Umbers 'ASK' Ap 1985
Into the Unknown,

It teasel' Publications/ Jan 1 985
Beek-Compote, IAD:Knott/
Pam III Su1s1

Feb 1984
Feb 1984

AI 13001 Jack 1Eallis111 Feb 1905 Phdosapbefs Duni (Sitorntahr Jan 1904

From Page 83
the penguin and the game didn't
really inspire me to master it.

However, the standard of the
graphics is high — with attractive
title pages and comprehensive
instructions available before the
game starts.

The game is keyboard only,
with an awkward layout of keys
and i t ' s  a  l i t t le expensive fo r
what Y o u get.

All in all, this is a game with
an interest ing a n d  nove l
scenario, but more screens with
fewer hazards would be wel-
come.

Phil Tudor

Happy
landings
JUST as you thought it was safe
to g o  back t o  the keyboard.
Willow Software s tar t  " T h e

3 CleeP Spare 'Postern i F e b  1984
30 Bomb Alley (Software Invasion' Jan I 904
30 Grand Prik 'Software Invationl Jan 1915
Acheon lAtennott) ,  A p t  1185
Aid 'Lincoln/ J a n  1984
Airlift (Swam', 1 4 o e  19E15
Algebra and Ingonometre

IChesh ire Cm J u n e  1985
Angle I Chalksoft I J u n e  1984
Answer BOO (KOVNO) J u l y  1984
Arena 30tWititcadoell . J a n  1985
Art Designer (Neal . .  J a n  1915
ArustIPARMI D e c  1984
Arlaysternalic Ogden/Ilion'   M a y  1 9 8 5
Attack on the Somme

iTressell PLIWKOtiG0111 J o n  1985
Anatol i Acornsols I J U I N  1984
&Imam 'Bohlen' J u n e  1985
BBC Mastermind IMarorsottl   J u n e  1985
BBC Mcru Unliturs 'Shoo) ,   A M  1985
BIllype 'Furey Enterprises' N o y  1984
Beensling l Alpha Computer School' Pep 1984
Release 113enechl A p r  1985
flea Base iClare/ ,  S e p  1904
ilsologyiSdner lend i N o n  1984
Birds at Preyleamiki D e c  1984
Ond Strike !Firebird' M a r  1985
BMX *alba Moon (Superior' J u t  1985
43,193 in the Underworld

'Superior Software' ,  • Oct 1984
°pacing 8,11 'Oak/ D e c  1984
Bridge to the East (Fairen) M a r  I 984
Bkipblaster tAllaptal . . .  .  Dec 1 984
evihness Gannets I Acornscdt, M a r  19134
8VS•neS1 Software (Acar nsalt 1 Apr 1985
Cash Eiturik.F mai Accounts (Gemini) • Oct I 984
Castavvay ISnnonsolt) O c t  1 984
Cast* Assault (Metal S a p  1 984
Castle Quest 1Micro Potent) J u n e  1 985
Castat ot Riddles IAcoo mob I J a n  1 904
Chickarno 'Screenplay' M a y  1 984
Circus lOmital Farriastal J a n  1 984
Colossal Cave 'Level 9) .  Feb 1504
Colours and Shapes

I IA Business Computing' .. J u n e  1 985
Community Deem/ M a r  1 994
Comps. Into, and Awareness

115tertaresolt I M I D  1 985
Cosmic Kidnap ISopenes Software I June 1984
Count vats Olivet (Miltorsott) F e b  1985
County ISM' len/ants)   M e  1984
Dom Anack ik% A I Sotto/aril   F e b  1984
Oawbusters I Allusata I O c t  1984
Dan Schloss IChalksott'   F e b  1985
Oatagen, 1Geintm I . .  M a y  1985
Data Structure NON

1CIP Parka' runs) J a n  1985
Detail 'Optimal J a n  1984
Obasebetb ,Carrara, J u n e  1984

8 4  M I C R O  USER J u l y  1 9 8 5

Search for Spark" in the form of
Landing Party.

It's a Star Trek program. but.
changing with the times, we have
to find Spark. the First ()Meer.

Poor o l d  Spark has been
caught b y  t h e  Zingons and
they're either hiding him on a
planet o r  o n  o n e  o f  the i r
spaceships.

The USS Endeavour has been
assigned to find him.

The universe is divided into 10
sectors. Each sector is a grid of
10 b y  1 0  loca t ions .  Yo u r
forward scan shows your cur-
rent sector and its neighbours.

Dotted about the universe are
various planets, Zingons (Boo!).
Space stations and Space H Q
(Hooray!) plus the occasional
asteroid and black hole.

Each planet. when visited,
must be scanned by the Science
Computer, a n  o rb i t  achieved
using Impulse engines and a
landing party beamed down.

They report the nature of the
planet. though often get them-
selves killed in the process.

The Zingons are destroyed

using either your needle lasers or
Fulton torpedoes.

Lasers take quite a time to do
their j ob  and you might f ind
yourself badly damaged before
the Zingon is dead.

A more certain outcome is
provided b y  using the Fulton
torpedoes.

When f i red ,  t he  torpedos
tracks left t o  right, lower and
lower across the forward scan-

The Micro User Index of
software reviews, 1984/5

ner. When the torpedo reaches
the Z i n g o n .  i t  should b e
detonated.

In docking. le f t  and r ight
control is available to align the
spaceship. while the speed o f
approach is fixed.

You must continue trekking
until you recover Spark.

The graphic sequences won't
set the world on  fire, but  the
game isn ' t  claiming t o  be
graphical.

The screen layout is. however.
quite good.

All responses from the com-
puter are  printed out  i n  a
teleprinter s ty le  which i s
imaginative but slow.

Sound effects are limited but
effective.

Frankly, this is a  game for
those w h o  d i s l i k e  S p a c e
Invaders and its ilk.

Reflexes d o n ' t  coun t  f o r
much, since only docking and
firing a re  i n  real- t ime.

However, this i s  a  well-ex-
plained, novel variation on the
Star Trek theme.

David Slater

PiwartialAutoonatal, M
Plutonium Plumes, 'Mien Pomo)   Mall: :99:45
Plunder 1CCS Strategy' .  N o v  19114
Pole POPNOrt lAtalisoh I   A p n 1  1985
Practise and Play 'Special &awns! No'. 1984
Printer MOnlint DNettord I   M o r  1984
Fleadrerg Music 1Cluldsplayi Jnl
Read Right Away iNgtiligMl   M u  :849985
Renegade Robot,. (Senatto)   N o v  1904
Return In Eden I )0,1 9)   p i p  1985
Myriam and Pitch IChalkallii • • A p i  1985
Round Up 1 lynesett/   M a y  1985

Nobble Trouble IMicropowerl ... ASapp, 11998455
Ruin 'Notts CC) . . .  J i m  1985
Sachm Castle IMP1
SAS Commander 'Commit' .. • A p r  1 985
Savage Pant IStatcadel

M N : 11 9 5 : 4 4Screen
Serev• De.,r,,,,Pra' m, . .  N o y  19194
Sea Adyenture Nor I •

, MN:n:1-, 111999849945
Sea Chli Frovon Itaenbridgel
Sea Lord I Bog- Br e)

Saar. Ambler 1Synergyl—    Jaw 1905Shrinking Professor (45 I Softer arel Apt 1984
Smiled Ilfirmo)J a n  1985•
Smash 5 Grab 1Superior)   . D e c  19114
Snowball "level 91   F e b  1934
Spaceman Sit Wolfish Soltorattl h i l l  19195

A p r 1985Space PrItd 'Superior)
SeelIckeck I Beeltugsohl   N o t  1984
Sphinx Attentive' lAcormsolu .... J a n  19114
Spooks and Sprders ISollware Inv) . Sep I 984
Stories 2 iSimonsols) .. .   $ e p  1934
Sturman ISottwate Invasion/   M a t  1985
Star Woo ISuportail M a y  1985
Stock Ca, IMicropowerl .   S e p  1904
Sraprebvit ISononsottl ,   A r e a  1984

MeJani.11198845sSwaluarergiomil,,Sooput.eiriel, .. ..
Skeedrnaster 'Acorn Used P e o n 1904
Tmo al lailigata/ . Dec 984
rente French ISolis/   1S e p 1984
Test Etna! (G Solt) •

AN-1&14"en;199991894444
Trheh"Glak'airrlitolDpi"Mai afti
The Synth IMuses0111
loolboe 188C Scr11)   M a i  19 B4
Tourism I Nelson Cell .., .  . Jeer 1985
T.Oe411.10rS Revenge ISellspot/ Jute 1984
Illtran tglorl .
Uncle Cloud. lAlligelal , . . .  t n "  199:54
Valley tri the Kings IMP)   A p r  1905
Vampire Coon (Microgratt A v g  1984
Vetoes ISalamandell ..  D e c  1 9 B4
Winn i Software 'mama) ...  S e P  1994

wian14,,,,Hapo isShuopepprinlyrari.m. wt.. .. _  j

.., ApuOneo 9cr 111 99:55

84
w
Winged Ws**  I Superior) ...   Fob 1985
Workshop lAcaeimoett .
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Te/ephone _ .

WHATEVER YOUR DISC DRIVE FOR THE
BBC MICRO COMPUTER YOU NEED

THE BEST FILING SYSTEM
a Prokriiional-DMFS with

E98 +
PADS. Protessio AtChttec-taire for Disc Storage

This powerful new release ofstiftware refirresents_a further
advance by Kenda's development teamAris--suppoifed-by-
improved hardware: lighter module with revised iiiirrilations.

TIseductIetains the sCP/M type disc structuie---ustd in
LIIVIFSut has an even greater flexibility ---

and-inuat wit*: Compill_billeith_pther software and
rdwale.

*CP/P4 is a Registred ti-o-a-ete-MatL;71Y-gt

•  MORE UTILITIES including User Program selection by menu
•  ENHANCED COMPATIBILITY with other software and hardware
•  IMPROVED ERROR HANDLING •  AUTO INTERNAL DIAGNOSTICS
•  SINGLE/DOUBLE DENSITY •  AUTO DENSITY RECOGNITION
•  BAD BLOCK HANDLING •  AUTO BACK-UP ON ERASE
•  UP TO 379 FILES PER DISC with maximum flexibility
•  NO USER RAM USED releasing typically 2 7K bytes 'extra'

Ideal for data-base applications
•  ANY FILE EASILY EXTENDED until disc full
•  ALL FILES open for output CAN BE EXTENDED INDIVIDUALLY

-.... ,,„„,„•

Renda Electronic
Ai tnernber of the Kends Group

woo seam awls sure asks weak mos left sofa ease moor lege t e a "  efts soft %tat tose

•  BOTH SIDES of disc treated as ONE STORAGE AREA
Page 0E00 : up to 3 files open, [Page 1900: allows 5 files open]

P/ease send details of PA
Please send o f  DIOS with PADS

Notsey Latie. Potron, Southarnpton SOci S y s t e r n sloe
details 3 N 8  Te/ePhorle 07

r existin a d e  S  t i n l i t e d  1 7

, 869922 T '

elex47716,31

Itor current b F s  (to —  uPgr
users) 0

Please send Professional 9
 inch D M P S  wi I

for

I enclose cheque for RI 12.70 incl P&P

- • • • . ,

triode/ . . . . . . . . . , . . , . . • • .

th PADS Intl "Weicome" diskette, 0and VAT

0

disc drive. I

I

Mehl/et-1,e within 10 days subject to at/al/ability)
Name _
I A d d r e s s

Kenda
Electronic
Systems Ltd

A member of the Kenda Group
Nutsey Lane, Totton, Southampton SO4 3N8
Telephone 0703 869922 Telex 477163

Jobe 1985 MICRO USER 8 5
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or this....

*there's really
only one choice

W h e t h e r  you are already an  o w n e r  or  th ink ing o f  purchasing your
first BBC computer - then the OAK is for you The OAK often a
versatile unit which can house as much or as little as you netuk‘i -
the beauty being that you can upgrade at any time without
having to add-on externally to the OAK unlit

The OAK is available in practicality any form from the bask
housing kit fo r  your existing mkt°  and add-onsl thcouph to the
chirpier ready built unit which as you Can see from the
specifkation. IS a pretty sophisticated machine t h e  mighty OAK.

upgrading your BBC micro 8

there are two choices

of
TI-
Pn
Ca

fl-
C3

t
TP
B.

Pr
Di
Phi
Ai

5

ca
too

DI
n,

Pr

PI
Bf
BE

2
3'

Pr

BE
81

2
A'

Pr

RI
BI

A'
IV
Pr

BE
BE

2
ZE
8!
A

A
a I



QUALITY PRODUCTS
Because of the outvv
BBC Micro Compri
w,orlds leading
denved from
computer
widely
and

040

41

n, the
one of the

pularey is
powerful home

rsonal computer
education. commerce

xibility has been
vast range of add-ons that

variable unfortunately these
have created the micros major

s i n  many cases they are se-
ed units whose cases and cables

re a lot of extra space in order to site the
omputer. This detracts from the overall value

of the system.
The OAK computer range overcomes they
lxobiems as the vast maionty of add-ons are
capable of being housed within its own
casing
The OAK has been specially developed to be
lrre roust versatile computer system en its field
The OAK computer
BASIC RANGE.
Model 2.
Processor case
Detachable keyboard case
Plugs. sockets and cables E 1 4 9 . 0 0
Accessories available for OAK Model 2
85 watt power supply Wilt E  9 9 . 0 0
Power supply upgrade kit (includes P S
Cables, table, connectors, wiring harnessI
for use with 2nd processor chassis E  2 4 . 0 0
Rom socket kit E  1 8 . 0 0
2nd processor chassis  E  8 . 0 0
Disc drive blanking plate t2 cloves' E  8 . 0 0
Disc dove blanking plate (1 dovel 4 . 0 0

Model 4.
Processor CAST
Detachable keyboard case
Plugs. sockets and cables
BBC Model A keyboard
BBC Model B motherboard
Disc interface
2 x 250K ( I x  drives
35 a n  power supply unit
Model S.
Processor CaSe
Detachable keyboard case
BBC Model B keyboard
BBC Model B motherboard
Disc interface

x 1 mei disc drives

E 8 4 9 . 0 0

85 watt power supply unit E 1 0 9 5 . 0 0
Model 6.
Processor case
Detachable keyboard case
BBC Model B keyboard
ABC Model B motherboard
Disc interface
2 x 1 mb disc drives
6502 2nd processor
35 watt power supply unit E l  295.00
Model 7.
Processor case
Detachable keyboard case
BBC Model B keyboard
BBC Model B motherboard
Disc interface
2 x I  mb disc drives
280A 2nd processor
85 watt power supply unit E 1 4 9 5 . 0 0
ALL OTHER SPECIFICATIONS ARE AVAILABLE

All prices shown above are exclusive of VAT
and delivery Delivery E8
(UNIVERSAL

COMMUNICATiONS
COMPANY

Green,
••yeen I ane
f 3 a 1  BD TO &RRCALLERS WELCOME
1E1 BRADFORD 102741 61416/

ORDER FORM - O D -
UnNe/Sa l  COrOMUnKslOODS C o ,  6  a  w h o l l y  o w n e d  w b s i s k a r y
cd O a k  1 , 11 Ve r 5 . 11

O M &  e i M •  M n n b

PRESTEL, MICRONET, TELECOM, GOLD, DISTEL, MICROWEB, VARIOUS
BULLETIN BOARDS PLUS ACCESS TO THE MASSIVE AMERICAN DATA BASES.

H O W  TO ORDER
BY POST To purchase any or the items
simply fill in the coupon with
your requirements. Enclose your
Cheque/P 0 or use your AccessA/isa card
Please make cheques payable to Universal
ConYnunication Co and post
to the above address Al low
2 / days for delivery and add
VAT and Postage and Packing
as stated
BY TELEPHONE:-
Ring 102741 614167. Credit Card
holders fAccessArisa only can
purchase by telephone.
Please give Card No.,Name. Address
and the items
required.

THE LATEST FROM
O A K  U N I V E R S A L
• Single unit w i th  integral power supply.
• Style to match half height disc drive.
• Capable of originating arid answering all modes
• Expandable to auto-answer and auto-dial
• No connection required to user port -

all control being achieved via R5423 port.
• LED indications for valid carrier, transmitted data.

received data, plus mode selected, answer or originate and ' o n  line':
• Easy t o  use

The Oak Modem has been designed specifically for use with the OAK/BBC computer ranges and 1,
E for E the most versatile modem, for either business or home use. The Oak Modem is a multi-
function modem compatible with Bell 103 CCITT. V21 and V23 Standards. and
is fully compatible with Termt Communicator. Commstar and other existing software
The Oak Modem offers Prestel/Viewdata 1200/75 baud rates It also offers 75/1200
baud rates so that you cart communicate with other users who only have a standard
I 200//5 baud rate modem., as well as 300/300 baud rates, full duplex mode for
communications between OAK/ABC computers and those of other manufac-
turers. The Oak Modem has on board expansion capabiley, allowing
Auto answer and auto dial features By employing the latest technology
The Oak Modem requires minimal support circuitry, which
results in a low power consumption. reliable quality product.
The Oak Modem connects via the RS 423 serial port and
comes complete with all cables and having been
designed specifically for use with the OAK and
BBC computers it is extremely easy
to connect

(\e5
CKsO ' r

1‘
,e21 cckz,,c,0 ,,—

 •Z‘t-'

9.95

N.f

(s,s04' 4,64)
40)('s 4 . r

(plus P & P E4
plus VAT a  15%

$ go

July 1985  MICRO USER 8 7



•  •  •  •  •  v  w  -
•  •  •  •  •  •  •  •  •  •  •  • • • • 11 - 0 . 4 9 w o w o w • - • - • - •  •  •  • • • • 1 9 • 1 1 • • • 1 . • • ' • - • - • - • - •  . . . . . . . . . r . • ••  •  •  •  •  •  •  •  • •  •  •  o ,o •  •  •  •  •  •  •  •  •  •  •  •  •  •  •  •  •  o t o  •  •  ••  •  •  •  •  •  •  •  •  •  •  •  •  •  •

1 •  •  •  •
•  •  •  •

•  •

•  1 1 1 1  44• • • '  .  .

**ans.  ,  •  • • di, '
. 1  ,  •  . •  ,  I ,

' e  • , k
li:r # r  •  k

I  .N• •  1 :  • , ,

UCC 500C
STYLED AND COLOUR

MATCHED TO BBC
Strong Me ta l
Cons t ruc t i on

•  P O W E R  SUPPLY
UNIT

STAND ALONE
STRONG METAL CASE

Powers up to rwo disc drives, include%
Dual Disc Drive connecting cable. Mains

b o w e r  lead and plug.

PIKS OTAK taIDEVION

•
•  •

UDM DOUBLE DENSITY DISC INTERFACE
FOR BBC MICRO
• Supports sing.lc & clOuble der Is L'y • Supports 4 0  ot
80 tracks *ACORN compatible. Runs ELITE. CLARES
REPLICA II, MINI OFFICE, BASIC, FORTH K I P,
VIEW, WORDWISE GEMINI etc. *Supports single
&double sided discs *Firmwave Format and Verity
*Complete with 80 page manual *Sirnpie to fit.

UCC 600C
Strong Metal Construction
STYLED AND COtO u i  MATCHED
To BBC irKorporatng separate
Keytoard riouung %mg,
comecting
cable cornpvec
,iciu9ng which can
acccoencdate up to
Iwo halt height disc
drives and a separm,
power suppty

4$1675
VCVIPAVTIOCT

„ , • : ; ; ; • D

ASI*t?5.
-vcormaturdprz

0111

13•S
4 1 5 0 P P R e v i e c r ( D t s 2

TEAC 551 40/80 TR
SWITCH

DISC

•

L i

M b =

S •P •Q• l i
NEW TYPESETTING OLIALIV

PRINT FOR THE CANINO ,ePW I 008A PRINTS
S.F

SIMULATED PRINT QUALITY RO
Our disc-based software prodtic
Roman style font which is des

to produce a print out as ne
possible to typesetting.

WORDWISE, proporti
spacing

4110•  •
•  •  I D  D•  ••
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) TRACK
:HAKE

DRIVE
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JALITY
NNON
/INTER.
S.P.O.R
ROMAN
°duces
desIgne
is near a

usin
portion
lig mode

klardin

TEAC 55F 40/80 TRACK DOUBLE
SIDED SWITCHABLE DISC DRIVES

VOA,ER HALF HEIGHT DSC DRIVE UNITS 800K
TEAC"S advanced technical features and rellat)nty
are the main reasons for TEAC being the most

popular disc dives tot use with the BAC computer
Disc Dnve Units come complete with • A l l  metal

cases colour matched to ABC * Ribbon cable
to connect to BBC IMCIO • Power cable to

mains where PSU is fitted *Manual]
*ormanng disc *Full 12 months

warranty

165-COPP&V473DISI

0  ,
UCL 4080 DS

DUAL STACKING
TEAC 55F 40/80 TRACK

SWITCHABLE DISC DRIVE
41002PfRatirat-2

extt

•  •  •  •  •  •  I P  e l  •  a m m o  m  m i o r m i r w o r l o r k i k m v i n i m i q w w w w w .
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MONITOR STAND STYLED AND COLOUR
MATCHED TO 88C

STRONG METAL
CONSTRUCTION

MONITOR STAND
WITH SHELF FOR DISC DMVES

STYLED AND (OCCUR MATCHED TO BBC
STRONG METAL CONSTRUCTION

Summer SLuterz is a Lowe., protract-I from UCC -
All prKes are Speoal one( pnces and are for a limited period nay - d i *  ends 31s1 July.
Urwersal ComMunKatiOn5 Company is a wricAy owned subud•ary or Oak Unrversal cta

AM.

MONITOR STAND

qt
Integral Power
Supply fo r
UCL 408013S &
UCL 4080/38
E 2 7 . 9 5  e x t r a ,  + V A T

C.

osP ‹,c')-14s, 6p
Aos',,0-04.

(JCL 4080 BB
DUAL DISC DRIVES
MONITOR STAND

TEA( 55F 40180
SWITCHABLE

DISC DRIVE

UN1VERsAc
COMMUNICATION
COMPAAly
20 Cfo(Ze,c GrefT,
Green Lane kle
HrAlrold RDIC Erri*
CALLERS WELCOME
TEL BRADFORD ir2 74 t 6141? .

WILL TAKE TWO DRIVES
AND POWER SUPPLY

STYLED AND COLOUR MATCHED TO BBC
STRONG'METAL CONSTRUCTION.

HOW TO ORDER
ElY POST.. To purchase any of the items simply fill in the coupon with
your requirements Enclose your
Cheque/Pa or use your Access/Visa card
Please make cheques payable to Universal
Communication Co. and post
to the alaove address. Allow
2 I days for delivery and add
VAT and Postage and Packing
as stated
BY TELEPHONE
Ring 10274) 614167. Credit Card
holders fAccessAnsa only) can
perchase by telephone Please
give Card No.. Name. Address
and the items required.

4-\00.
es°
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,
In a quandan1
concerning
cryptic clues

A

1

6>

1

I have to tell you that I  am (be
under no illusion)

A simple soul who lives in
mathematical confusion

When faced with perfect
numbers I  feel absolutely lost
while

As for amicable ones my
feelings verge on hostile.

The thought of cube or prime
has no appeal -  in fact
displeases

So Diaphantos' name is mud
and Eratosthenes's.

As for that eucky Euclid he's no
better than Pythagoras -

To me they're just a pain in
sadly neck or sadder a**.

Thus neither I nor J nor A' can
aid my understanding

And I confess the monkey
puzzle's turned out too
demanding.

So may I beg a favour? Praps
(just now and then) you
might

Give for us thickies simpler
ones. Sincerel.y, Gabriel
White.

FACT is, I donl know THE answer to
half the putties either (although the
monkeys and the coconuts was "my
own invention"). Also the editor has
told me to stop using smarta" quotes as
hints and give more full-frontal Page 3
clues.

Vox popull - vox del (the voice of the
people is the voice of God) so here is a
simple problem.

It is a quote from a book that has
been read by millions of people -  who
said it and what does it mean?

"Let me see: 4 times 5 is 12, and 4
times 6 is 13, and 4 times 7 is- Oh dear!
I shall never get to 20 at that rate!"

Actually the puzzles are partly my
revenge on Adventure writers who
expect me to  realise that  S ING
LULLABY or EXAMINE GRAVE is
THE only answer and then complain
when I  "solve" such puzzles from a
listing.

Others give a massive set o f  hints
which don't tell me where to find the
CORPSE that I  usually expect to
exhume.

The problem of how to give hints to
puzzles is a fascinating one.

Adventures are rather like cross-
words - after a while you get used to the
"style- of the author and his ideas.

Change the author. however, and I
am often stuck at the very beginning.

This happened in Island of Xaan by
Robico Software. In this, you start in a
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prison cell with just a dirty sackcloth
and a chain.

To me it appeared to be based on The
Count of Monte Cristo, so should I just
wait for a few years for the Abbe Faria
to ask: "Who talks of God and despair
at the same time?" followed by a
four-year course in psychology ?

Having waited a  few minutes. I
dropped the chain, which then disin-
tegrated. So I tried to restart. "Do you
really want to quit?' says it. "Yes". says
I -  and it did.

Robert O'Leary of  Robico assures
me that the game now restarts after a
QUIT. He sent me a review copy on
disc. plus hints, plus an Adventurer's
Note Book, plus a card (so only genuine
buyers can get hints), plus a translation

Backwards march!
THE latest offering from an established
company i s  T h e  Seventh S t a r
(Acornsoft). I t  seems obligatory for
adventurers to crash-land on planets.
As usual you survive and can grab some
useful items (a bucket, a crowbar and a
microcomputer) before popping out to
visit t h e  Pers ian marke t  nex t
door.Responses are quick for a change.

The author, David Hampton, has a
similar style to Peter Killworth so there
are lots of mazes, strained jokes and
weird connections, an old lady and a
robot called Fun Boy One but really
Marvin"s second cousin.

An unusual feature is that, no matter
where you are, you can type *HELP
and the program gives a number to look
up in a set of hints.

The number MUST be the room
number, which means that all the mazes
arc quite easy to map without opening
up the usual sealed envelope.

In fact it's quicker to solve them this
way than read clues like -Try dropping

of the O'Leary Heraldic Arms. Ot
software houses take note.

The hint sheet explains how to ese
from the prison. To do that, you hav
attract the attention of the first go
and vice versa with the second.

Once outside. you are almo
overwhelmed with agoraphobia. sin
you can then explore a valley. foi
plain. graveyard, mountains, caves, a
a hut containing an unfriendly. star
beggar.

The object is to obtain a disguise. pi
enough treasure to pay for a voyagl
the ship vou can see from the clifftof)s
the north of the island.

I think this game will appeal to it
who have the time and patiene
investigate and map systematically

something in each room to find vo
way around- or "All the tunnels hay
different descriptions -  so it's not real
a maze- -  how true.

I n o w  expec t  t o  ge t  le t te r
complaining that this hint has ruin
the game c 'es t  la vie.

The game is quite amusing.
plenty of puzZles, but I think it too full
cliches for the experienced player.

Continuing on the theme of hints,
while back I  mentioned that you c
play Level 9 games "backwards" fro
their massive hint sheets. An analysis
the cross-references can while away
many an hour.

For example. Adventure Quest. the
second (and sadly neglected) of their
Middle Earth trilogy, requires you to
chain TABLE O R C H I D  -  PIPES -
RUBY -  EYE in order to obtain the
vital SWORD without losing a life.

This sequence is further complicated
by having to  obtain other chains of
objects in order to get to where you can
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Alice $rousb f5e814

Our monthly foray into Adventure games

ap the eye for the sword.
Such complex interweaving is  a

hallmark o f  Level 9  design. and I've
ver found a significant error despite
e fact that the game can be solved in a
riety of ways – the real hallmark of
e top-class adventure.
Adventure Quest takes place many
ars after Colossal Cave (the grating
s rusted up) and the action is now to
: north.
It is essentially a picaresque game
drig yOU on a long journey through

forest, desert, mountains, a lake, caves.
a volcano, a moor and a swamp to the
Dark Tower  o f  the Demon Lord
k.eliarapt (?). Never heard of him, so he
must be some character in Lord of the

ngs – I'll look him up in my palantir.
Even though I had analysed the game

before starting to play. it still took me
longer t o  solve than other games
without clues.

The first time through. I  got 5.106
points out of 6.000. but by then I could
move around blindfold and worked out

Alain o f  objects that meant I  need
never go back for anything (you should
arrive on the moor with just the Sun
stone and sword).

The result then was 6.261 points, but
1'm sure that even that can be beaten –
no comment from Level 9 however.

[he final game in the Middle Earth
Trilogy is Dungeon Adventure.

-laving defeated Agalierept (?) the
Dark Tower is now open to sightseers
and looters – that's you, sunshine.

Armed with 586 cross-referenced
clues. I entered confident that I need not
roll a dice (die?) with the Rakshasa to

increase my luck, only to be engulfed bv
the quivering Blob o f  Jelly with no
mention in the hints of such an Object or
Creature.

This dessert is a real blocker to
further progress, so I asked Bob Redrup
(who rarely uses hints) how he tackled
it.

The answer is to  leave no stone
unturned. You must TAKE, WAVE,
WEAR. EAT. DROP. SNIFF. BLOW
and EXAMINE every new object youfind.

De rigeur you always SAVE before
doing anything potentially dangerous.
then press every button in sight and try
all 10 directions.

This systematic approach (plus a
classical education and four years
studying Philosophy at Leeds) is the
simple secret of his success, so he had no
trouble discovering that the packing
case was a portable Tardis – a puzzle
that floored me and my literal knapsack
mentality.

Unlike Adventure Quest, The Dun-
geon is a  cyclic search –  there are
umpteen ways of moving from A to E
and back again.

The cent ra l  dungeon i s  very
confusing and needs careful mapping in
almost three dimensions.

Finally I emerged from the caves with
600 points, gritted my teeth to win the
battle of Orcsbridge and exited east to
get my degree.

These two games. although about
two years old, are still streets ahead of
the majority I  get to review.

The attention to detail gives a unique
atmosphere (it affects even quibblers

-••••••__

like me). so. despite his degree from
Cambridge in psychology. I 'm not
surprised to hear that Pete Austin has
now come up with an explanation of
how Eridani "E" got moved to Eridani
"A".

Ectuelly. Peter –  coming from
Orcsford myself I don't give a demn if
you mix your vowels – I still give the
Snowball trilogy straight Es  but 30
parsecs is pushing it a bit and I still can't
find the Red Giant.

SOLUTION
THE dropping bricks problem we
featured in our January, 1985 issue
created a lot of interest.

You start in an array of empty rooms
stetching away to the East and the West.
You have only a knapsack full of Lego
bricks and a  set o f  cards which.
depending on whether the present room
is empty o r  not,  give you three
instructions –
(I) Drop or remove a brick;
(2) More East or West and get the.. •
(3) Next three instructions from the

cord specified.
Believe i t  or not, this is ALL that

sequential computers do.
It is called a Turing machine after the

British mathematician Alan Mathieson
Turing who invented it in the 1930s.

It was a pure "thought" machine and
yet i t  revealed certain fundamental
limitations on what any computer (or
human) can calculate. Certain prob-
lems, although they must have an
answer. are non-computable.

Probably the most famous of these
problems is to decide whether or not a
given Turing machine (or program) will
stop. •

A subset of this problem is to find, for
a given number of cards. the stopping
program that leaves the most bricks in
the rooms.

This is  called the Busy Beaver
problem and. although studied for more
than 20 years, the answer for five or
more cards is still unknown.

In order to explain and clarify the
problem. I  have written a bog Basic
program which should run on any
machine and accept any five card set of
instructions. (See Listing I). I t  incor-
porates the amendments I made to the
problem in the March issue.

The rooms are in the array R with P
as the pointer to the current room. Note
that there are a generous 700 rooms and

io
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From Page 91
P starts in room 20.

Line 100 does all the work. From the
data it gets the next three instructions
which tell it to:

) Drop a brick or clear the room (drop
5 or 0 in RCP).

(2) Move East or West (add I or —1 to
P).

(3) Get the next three data items and
count moves until ON ERROR.
Compare the data with the original

cards in January to see the equivalence.
If you run this program you should

find that it takes about 12 minutes to
make 134,467 moves, which leave 501
"bricks" or 5s in the array R.

The fastest program received was by
Steven Chmiel. It took 477 seconds and
was almost unreadable. H e  also
included an assembler program that
took only 4.97 seconds.

Many readers did the test set only. If
they think they can do better than
Steven they could t ry changing the
data statements to  those shown in
Figure

You also need to increase the array R
11 (make it 4000) and reset the pointer P

(make it 3990). This Busy Beaver makes
2,133,492 moves before stopping.

114%. A l i c e -

Disc to disc back-up utility which is easy to use and
will back-up ALL copyable BBC disc products.
Ideas for making security copies of your favourite
GAMES. DATABASES and UTILITIES.

40/80 Disc 00 .95

iiE1utLLil
A disc of utilities designed to be used with EDFAX.
Move frames between databases. Incorporate
PRESTEL and teletext pages into database. Save
pages for use in other programs- Pnnt-out pages on
an EPSON or WALTERS printer.

0 - P r i  i-re   I

. . • • • • • • • • •

Disc E10.95

A disc based database program that gives advanced
features at a minimum cost. Easy to amend and add
records. Fast searching on key fields. Selective
reporting with simple statistics on all fields. Date
files can easily be expanded. Disc £14.95

111 DIM R(7118),D(9),11(9),C(9)
21 FOR Ix 010 9
31 READ D(I)1M11),C(1)
41 NEXT
SIREN 8  1  2 3
68 DATA 5, 1,1, 5 , 1 , 2 ,
78 DATA 8,-1,2, 5 , 1 , 4 ,  8 ,  1,1, 5 ,  1,8,

4
8,1,3
5,1,5

88 Pt...20R=8
90 TIME 1

188 ON ERROR 60T0 120
110 FOR 186 TO 3811881:R(P)8D(N1:P441M1IN8R(P1fC1N1INEIT
128 PRINT 1
131 PRINT TIME/6181i' Minutes"

Listing The  5 card Busy Beaver

68 DATA 5, 1,1, 8 , - 1 , 8 ,

2 3  4

8,1,3, 51-1111 5 0 1 1

71 DATA 5 , - 1 , 4  1 , - 1 9 3 ,  0 , 1 , 1 ,  5 ,  1,2, 5 ,  0,5
which corresponds so the following cards:

CARD 1 1  2  3  4

IF EMPTY DROP,E,I 1 4 , 8

ELSE 8 , 4 ,  6ET,N,3, SET,E,I,

E,3 DROP,N,1, DROP,W,8

E,2, SNP

Figure T h e  data statements explained

The ElectronicV3 MO
MODE 1-ART DESIGN PACKAGE

•  SHAPES - ANY SIZE

[ a  •  SHAPES AT ANY ANGLE

r 1 )  •  ICON DRIVEN SELECTION

E l ,  •  LOAD & SAVE SCREEN OPTION

•  SIMPLE COLOUR SELECTION

p i •  ELLIPSE & ! ELLIPSE

Lpho.99 SOFP,VARE
PRODUCTS

125CORPORATION ROAD,
GRIMSBY,
SOUTH HUMBERSIDE,
DN31

MICROPHILE EDUTIL
Available on A/n*0w)

to Educational Establishments

. . . . . 0 7 1 L . • • • • • • • • • " .  1 • % • • • • • • • • •
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Pi
Disc E12.95

•  CURVE BETWEEN ANY 2 POINTS

•  LINE DRAWING

m •  AIRBRUSH EFFECT

J •  3  DIFFERENT PAINT BRUSHES

Includes features to shade in over 30 textured
colours and add text to the drawings' flexibilitv,
comprehensive instruction manual and sample

drawings are provided.

Disc - Minder.
We are experts at producing disc protectic
for a wide range of products.

Features include:
'Produce on your own equipment*

*40/80 bootable* MC or Basic or both'
*protects against all odsting copiers*
each system individually designed*
*reasonable, once only payment*

Please write for further details.

III
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UNIT 14, PEERGLOW INDUSTRIAL ESTATE, OLD'S APPROACH, TOLPITS LANE, WATFORD. HERTS.
t r e  TELEPHONE: 0923 777155 g a

Why not connect your computer
direct to two printers using our -

COMPUTER/PRINTER SELECTOR
'T. SWITCH ER

• 26 pin as BBC
• 2 printers to 1 micro
• 1 printer to 2 micros
• Colour finished to match BBC

32.20d inc VAT

COMPUTER/PRINTER SELECTOR
• 26 pm us E8C C o l o u r  finished to match BBC
• 1 micro to 6 printers •  6 micros to 1 printer

75•90d ine VAT

Dual Power Supply
Units for Disc Drives

*  Colour finished to  match BBC Micro.
*  Comes complete w i th  moulded mains

lead
*  6  pin BBC outlet or Dual power leads for

disc d r i ves .  (P lease  s p e c i f y  w h e n
ordering).

POWER RATING
*  S tanda rd  version: Suitable for use with

TEAC and TEC drives.
*  H i g h  rated version: Suitable for use

with MITSUBISHI. TANDY. CANON, etc.
(Please ring factory for other makes).

Price each:
Standard irt 31  .0513 Inc VAT
High Rated kt. 35.6513 Inc VAT

0  MAKE YOUR TEAC A N D  TECDRIVES SWITCHABLE

0  (40/80 conversion assembly)

200K and 400K Drives only
Teoc version (ii 5_75c Inc VAT
Tec version ( '  7 .36c  inc VAT

READVMADE LEADS:
RIBBON:
Disc drive single
Disc drive dual
Printer
Parallel 26 pin
OTHERS;
ROB 6pin DIN
RGB 6 pin to 7 pin DIN
RGB 6 pin to SCART
BBC to single disc
BBC to Dual disc
Serial 25 pin "D"
We can make up any combination of
cable assy. Please contact our Factory for
details.

FLOPPY DISCS: I  Boxed in 10•81
3M's Single sided Double Density
3M's Double sided Double Density
Fuji Double sided Double Density

0  A I:fr
§-1 TEL: 0923 777155 HOW TO ORDER:

By Post, Enclose your Cheque/P.O. made payable to CARE Electronics.
SEE US AT O r  use your ACCESS. Al low 7 days for delivery. Please add carriage.

THE ACORN O P E N a) @ 8 .00  c )  @ 1 .009am-5orn MON-THUR
I N A  U S E R  SHOW 9am-4pm FRUSAT b )  @ 5 .00  d I  @ 2 .00

A l l r e g g E r A I V A I I P F A V A I V A I P P A W A I T A W P F A r  1

@ 6.67c Inc VAT
@ 10.12c Inc VAT

@ 7.82c Inc VAT
@ 8.74c Inc VAT

@ 2.99c Inc VAT
O 4.14c Inc VAT
@ 7.82c Inc VAT
@ 3.45c Inc VAT
@ 4.60c Inc VAT

(9 12.88c Inc VAT

(9 16_10c
@ 25.99c
Or 25.99c

T  E  C A R E  L O W
P R O F I L E  R O M
M O D U L E
S Y S T E M

0

F O R  T H E  B B C
M I C R O

Don't r u n  t h e  r i s k  o f  d a m a g i n g  y o u r
R O M S / E P R O M S  o r  y o u r  B B C  M i c r o .
Whenever  y o u  w a n t  t o  r e m o v e  R O M S , /
EPROMS from your BBC. Fit our Low Profile
Rom Module System and save your collection

*  T h e  L o w  Prof i le sys tem is a sideways mounting flush
fitting unit.

*  Unl ike  other systems:
*  Wo n ' t  get in the way when using the Keyboard.
*  Stops damage caused by shortcircuit due to metal
objects e.g. paperclips falling inside.
*  Prevents damage caused by dust.

*  E d g e  Card Socket  which takes all the wear, Gold
Plated for extended life.

*  Manufactured entirely in the UK.

*  Each System Contains:
*  1  Low Profile Assy. *  1  ROM Cartridge.
*  1  Library Rack 6 way. *  5  Blank Labels.

*  Prices including VAT.
*  Complete Module System (I! f  15.87d
*  Spare Cartridge 01 E2.99c
*  Library Rack to store 6  Cartridges 0. E1.84c
*  5  Cartridges f 1 4 . 9 5 c  *  1 0  Cartridges fy E28.75c

DON'T BUY A COLOUR MONITOR!!
HAVE YOUR 14" & 16" PHILIPS, FIE or FERGUSON TX

COLOUR TV CONVERTED TO A TV/MONITOR
REMOTE AND STANDARD TV-S MODIFIED IN HOUSE

f  54.97a
ROB CONVERSION KIT

@ C43.47 d
*  Resolution better than 585 k 460 pixels.
*  Image clarity comparable to leading monitors.
*  includes RGB lead for connecting with BBC.
*  Conversions carried Out at our workshops within 2,3 days.*  Please write or telephone for other makes

of ROMS/EPROMS in our specially designed
car t r idges.  T h e  C A R E  L O W  P R O F I L E
MODULE SYSTEM has been designed not to
take any  power  f rom your  BBC Micro  and
allows you unlimited ROMS/EPROMS.
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The great adventure
has begun...

WHEN we launched MicroLink we naturally expected it to generate
quite a large degree of interest among BBC Micro enthusiasts. What
we didn't expect was what actually happened -  a stampede o f
applications to join.

They poured i n  f rom a l l  parts o f  Britain, and even more
surprisingly from places as far away as Tasmania.

What has attracted them to AlicroLink?
For the computer buff it's the thought of joining one big family of

like-minded enthusiasts. Through the Chat facility he can -talk" in
real t ime to  people who are using the same micro as himself,
discussing common problems and sharing hints and tips.

And as MicroLink is part of  Telecom Gold and Dialcom -  the
largest electronic mai l  service i n  the  wor ld  -  he  can also
communicate speedily and cheaply with other enthusiasts in many
other countries.

For the businessman, MicroLink immediately provides an office
tool that he might not have been able to  afford before. A t  his
fingertips are the same facilities that are enjoyed by every leading
British business -  all o f  whom are subscribers to Telecom Gold.

For a once-only payment of LIO he can turn his micro into a telex
machine -  which normally would cost him £2,000. He can send a
telex message for as little as 5,5p, and even that is reduced by 10 per
cent i f  he defers transmission until after 8pm!

His micro can also become a  terminal t o  the Telecom Gold

\•.,.._computer. able to tap its tremendous power and versatility and to use

<bEstaperi C I R K W I K  : D a t a p e 9
SCHEMATIC DRAWING ON THE BBC MICRO

A C A D  p a c k a g e  o r i e n t a t e d  t o  t h e  p r o d u c t i o n  o f
schematic d rawings ,  s u c h  a s  c i rcu i t  d iagrams,  f l o w
charts, p ipework  diagrams, f l u id  l o g i c  d iagrams a n d
many similar professional and engineering applications.

CIRKWIK Version for lightpen only
CIRKWIK Version for trackerball or lightpen
CIA KWIK Version for grafpad or lightpen
HARDWARE:

£ 1 9 9 5
£24.95
£24.95

DATAPEN Lightpen (introductory programs included)   E 2 5 _ 0 0
MARCONI Trackerball (Micro-Draw program included) E 5 9 . 5 0

or with new icon based program included   £ 6 9 . 5 0
ATARI Trak-Bail cfw with user port interface   E 3 3 . 0 0
User port/Atari Track-Ball interface only   E l  100
Our prices already include VAT & Delivery
SAE.  for  derails of  lightpen. CIRKWIK end other programs.

DATAPEN MICROTECHNOLOGY LTD. Dept MU3, Kingsclere Road,

94 MICRO USER J u l y  1985

giant number-crunching programs that can only  be run on  a
mainframe.

No longer need he be tied to his office. He can use his micro from
home -  or golf club. And i f  he's not too confident about his spelling
he can run his letter or telex message through the sophisticated Spell
program before sending it off.

One of the many advantages of an online service like MicroLink is
its flexibility -  its ability to cope quickly with growing and changing
needs.

Although i t  is only a  few weeks old, new sections are being
continually introduced t o  provide users w i th  an  even more
comprehensive service. Among the latest are a definitive guide to all
UK bulletin boards, which can be updated daily as new boards open
up, or phone numbers or hours of  access change.

And there's a review of the computer maga-tines, so you can see
what subjects are being covered in their current issues.

Finally, why should the Tasmanians, of  all people, want to join
MicroLink? As they live right on the other side of the world, won't it
cost a fortune to communicate with the UK?

Not so. Because Tasmania is  part o f  the international PSS
network, instead of paying the normal telephone call rate of 96p a
minute, they can call MicroLink over PSS for just lop  a minute.

For callers in Europe it's even cheaper -  just 2.2p a minute. With
incentives l ike this, we expect MicroLink t o  grow into a  truly
international service.

•  L i g h t p e n  or trackerball driven.
*  V i r t u a l  screen 8 x the BBC's mode 4,
*  U s e s  standard dot matrix printer in dual-density graphics mode

to produce excellent quality diagrams.
*  A u t o m a t i c  parts list generation.
*  U p  to 640 different symbols may be in use in any one diagram.
*  To t a l  symbol library unlimited in size,
*  C r e a t e  your own symbols on a highly magnified scale.
*  M a n y  electronic sybols already

included in package.

Overton, Hants RG25 3..113 Telephone: (0256)  770488
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,',.q,com Gold is a  tradernark o f  aritish Telecommunications plc

in association with
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MicroLink

Telecom
Gold

International satellite link for
global communications.

Direct access to The Micro
User's own bulletin board.

Full use of incoming and
Outgoing telex services.

Use of mainframe data and
text management services.

Create a closed user group
with colleagues or friends.

Your own Telecom Gold
mailbox and security password

Instantaneous electronic mail
to contact other users,

Free access to MicroSearcn,
own unique product locater.

A chat service for keyboard-
to-keyboard communications.

Latest news about events in
the R BC Micro world.

Free software to download
directly into your BBC Micro.

TELECOM GliLD

MicroLink is this year's most
exciting - as well as most
ambitious - development in the
rapidly-expanding world of
telecomputing.

For the first time, it combines
the enthusiasm of many thousands
of computer users with the power
and versatility of Britain's national
database, Telecom Gold.

The result is an international
communications link that is your
passport to new realms waiting to
be explored, new experiences to be
shared with kindred spirits who
enjoy telecomputing just as much
as you do yourself.

Communicating the MicroLink
way is ultra-fast -  and much
cheaper than you might expect.
Wherever you live, you get direct
access to the Telecom Gold
computer at local call rates.

With your own electronic
mailbox you can send a message to
one destination -  or to 500! -  for
less than you would pay for a first
class stamp.

You can send and receive telex
messages worldwide, or have a
two-way chat with other users in
real time.

And the cost of using Micro-
Link? Just E3 a month. Plus small
additional access charges as
detailed overleaf.

Join MicroLink now - and let
you and your BBC Micro be in the
forefront of the new revolution in
communications!



These are some of the innovative features
you'll be able to use when you join

microLiDK
What facilities you can use -  directly from your micro:
•  Access at any hour of the day or night to Microsearch, our exclusive product locater, which is

constantly updated by Britain's major distributors. Powerful, easy-to-use keyword searching means
you should find what you want within seconds.

•  Direct contact, via electronic mail, with other users throughout the world. And because you're
connected via PSS, and not the normal phone links, it's usually much, much cheaper.

•  Full use of the closed user group bulletin board - with a special section for BBC Micro users.
•  Full service of news about new products and events. All presented in easy-to-read form to keep you

right up to date with what is happening in the world of microcomputing and communications.
•  Send and receive mailbox messages of any length with other Telecom Gold mailbox users, the

number of which is rapidly growing_
•  Send and receive telex messages, both within Britain and all over the world.
•  Send telemessages to any address in the UK. If sent before lOpm they will get guaranteed delivery

the next working day, including Saturday (This service commences shortly.)
•  I f  you live outside the 01- local call area, use of PSS at local phone call charges, including access to

the international Dialcom system.
•  Use, should you require it, of the Telecom Gold mainframe for storage of your own data.
•  Encouragement to combine with friends or colleagues to set up your own closed user group within

MicroLink.
•  Provision of free telesoftware, which you can download into your BBC Micro.

What you will receive when you join MicroLink:
•  Free registration on Telecom Gold -  and your own private mailbox.
•  Free password, which you can change at any time you like. This gives you a high level of security

in order to preserve confidentiality, and is known only to you.
•  Free instructional manual to introduce you to Telecom Gold and its many services.
•  Free Help facility should you require additional assistance_
•  Free newsletter to keep you informed of future developments in this ever-expanding service.

What you need to access MicroLink:
•  Any personal computer, portable computer, hand-held device or electronic typewriter with

communications facilities.
•  Appropriate communications software.
•  Modem (you can use 300/300, 1200/75 or 1200/1200 baud as you wish).

What will it cost?
•  Monthly standing charge of E.3 (compared to Telecom Gold's normal E1.0 a month minimum

charge),
•  Connect charges: 3.5p a minute (cheap rate); 10.5p a minute (standard rate). Plus 2p a minute

PSS charge if calling from outside the 01- call area.
•  Once-only telex registration fee (if required): E10,
•  Outgoing telex: 5.5p per 100 characters (UK), l i p  (Europe) and 16,5p (USA).
•  Incoming telex: 50p.
•  International mail: 30p for first 2,048 characters, then 15p for each additional 1,024 characters.
•  Telemessages: E1.25 for a maximum of 350 words or 35 single spaced lines.
•  On-line databases on Telecom Gold: charges as indicated at time of log-on,

, o 0

To secure your immediate registration, complete the form opposite and return it to:
Microlink, Europa House. 68 Chester Road, Hazel Grove, Stockport SK7 5NY.
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Name

Position

Company

Address

Postcode

Account Number
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B. Please debit my/our
Access, Visa,, American Express
account number

Commencement of Service
Pleaxe indicate month of commencement
Flease allow 10 days for validation of mailbox

Payment
Whilst Database Publkations Ltd is the supplier of all the seroces 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.

Micmlink P S S  service: 2 p  per
minute or  part (300 baud): 2.5p per
minute or part (1200 baud).
Only applies to users outside the 01- London
call area.

Daytime telephone

U . 19

A. Direct Debit ing Mandate (Enter NU postal address of Bank Branch)

Initial registration fee: E5.

Standing charge: E3 per calendar
month or part.

Connect charge: 3.5p per minute or
part - 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 7pm to 8am. Monday to
Friday, all day Saturday and Sunday and
public holidays; Standard rate is from 8am to
7pm, Monday to Friday. excluding public
holidays.

Filing charge: 20p per unit of 2,048
characters a month.
Applicable for storage of information, such a
telex, short codes and mail files. The number
9f units used is an average calculated by
reference to a daily sample.

Information databases: Various.
,Any charges are shown to you before you
obtain access to the database.

authorise you until further nonce in writing to charge to my/our account with you on or immediately
• • 15th day of each month unspecified amounts which may be debited thereto at the instance of British
- :,tcrtmunications plc -  TELECOM (l011) by Direct Debit

Name of Account to be debited

[ 1111   L_LL

1111111111•1•11111EMEMIMIll
We authonse you until further notice in writing to charge to my/our account with you on or immediately

After 15th day of each month unspecified amounts which may be debited thereto at the instance of British
felecommunications plc -  TELECOM C,k)LD

C. Please invoice the company/authority.
r1 If you Select this option. which is ONLY AVAILABLE to government establishments and public

limited companies, you will be sent an aulholisation form for completion which will require an
official order number to accept unspecified amounts.

microuDk
In association with

TELECOM GOLD

Application Form
Terms and condit ions: 1.11ce have read and accepted the
terms and conditions as set out on this document and
hereby apply to join MicmLink_

f i  0  I  wish to use Telex. I authorise you to charge an
additional i'.10 to my initial bill,

0  I  confirm that I am over 18 years of age

Signature

Date

fsof ) 0  I  enclose my cheque for £5 payable to Database
Publications as registration, fee to MicroLink.

I intend to use the following computer

SEND TO
Microlink
Database Publications
Europa House
(i8 Chester Road
Hazel G r o w
Stockport SK7

FOR OFFICE USE ONLY:

Mailbox assigned
Stan t date

Password

Telecom Gold is a trademark of British
Te)ecornrnunications pie.7

_  —  _  _  _  —  ••••••• •

How much it costs to use Microlink
MicroSearch, news service,
bulletin board and similar
sections of Microlink: No charge.
Telex registration: £10.

Outgoing telex: 5_5p per 100 charac-
ters (UK): u p  per 100 (Europe); 16.5p
per 100 (N. America); E1.15 per 40 (Rest
of world); E2.75 per 40 (Ships at sea).
Deferred messages sent on the night service
are subject to a 10 per cent discount.

Incoming telex: 50p for each correctly
addressed telex delivered t o  your
mailbox. Obtaining a mailbox reference
from the sender incurs a further charge
of 50p.
It is not possible to deliver a telex without a
mailbox reference. I f  a telex is received
without a mailbox reference the sender will be
advised of non-delivery and asked to provide
a mailbox address.
Each user validated for telex and using the
ladlity will incur a charge of 6 storage units a
month. Further storage charges could be
incurred depending on the amount of telex
storage and the use made of short code and
message file facilities.

Telemessages: E1.25 for up to 350
words.

Radiopaging: No charge.
If you have a BT Radiopager you can be
paged automatically whenever a message is
waiting in your mailbox.
International Mail: For the first 2,048
characters -  20p to  Germany and
Denmark: 30p  t o  USA, Australia.
Canada. Singapore, Hong Kong and
Israel. For additional 1,024 characters -
10p; 15p.
These charges relate to the transmission of
information by the Diaicom service to other
Dialcom services outside the UK and the Isle
of Man. Multiple copies to addresses on the
same system host incur only one transmission
charge.

Billing and Payment: All charges
quoted are exclusive of VAT. Currently
all bills are rendered monthly.

On receipt of this
application form
you will be sent:
•  Your personal mailbox number

and initial password
•  A  Quick Guide to Mail manual
•  Customer Helpline telephone

number
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This contract is mede between' Database Publications Lid. of Europa House. 68 Chester Road. Hazel Grow, Stockport SK7 511V (DPL) and the subscriber
whose name and address appears overleaf
Whereas DPL has agreed with British Telecommunications plc (BT) through its agent Telecom Gold Limited to sell and distribute the MicroLink Service the
Service) and BT through Telecom Gold Limited has agreed to supply the Service to customers of DPL.
It is agreed as follows:
1. Access

DPL shall issue to the subscriber such user codes (called mailbox numbers) as it thinks fit in order to allow the Subscriber and persons associated with th-•subscriber. access to use the Setvice.
2. T h e  S e r V i c C

The Service shall be BTs Telecom Gold Malcom Service, and shall comprise such se ices and facilities as DPI shall in its discretion from time to ern.
consider appropriate. subrect to the supply by BT of such senices and facilities

3. Charges
al The subscriber shall pay tOr all charges arising under this contract from his subscnption to and/or 11Se of the SeMce, and/or from the issue to him of- .

meilbox number issued by DPL to the Subscriber All charges are payable on demand.
b) DI'L shall give to the Subscriber not less than fourteen days viritten notice of any alteration in the applicable charges for the Service. The chug.- -

applicable at the date of this Subscription are set out overleaf.
ci Subtert to any provisiOn of this contract, liability for charges for service shall commence, unless RI notifies the customer to the contraty, veth effect frer7

the first clay of the month in which BT first makes service available to the customer.
4. Limitations on use

a) The Subscriber shall not use, or permit any person to use the Service otherwise than according to instructions given by DPL or BT. existing for the time
being and in particular, shall not use the Service for the purpose of sending abusive. offensive. indecent or menacing communications, or for sending
communications which cause annoyance. inconvenience. or needless anxiety.

b) The Subscriber shall not permit any person to use the Service by means of a mailbox number issued by DPL unless the name and relationship of thatperson to the Subscriber has been disclosed to DPI.,
5. Termination

a) This contract may be terminated by either party giving not less than one month's written notice. such notice to expire on the last day of any calendermonth.
b) DPL may terminate this contract forthwith without notice if the Subscriber shall

if fai l  to pay any sum payable under this contract or payable under any other contract with DPL to which the Subscriber is a party
ill be adjudicated bankrupt, enter Into liquidation or any arrangement or composition with his creditors, or if a receiver is appointed of any part of the

Subscriber's assets and not discharged within seven days. or if any judgment against the Subscriber remains unsatisfied for more than seven days,
iii) fail to comply with any terrn of this contract or any instruction given by DPL or BT under clause 4 of this contract.

c) DPC may terminate this contract without notice in the event that BT and/or its agent Telecom Gold shall cease to supply the Service.
d) If the customer fails to comply with any provision of this contract he shall nevertheless continue to be liable for all charges due and to become due for

service provided during any period of such failure.
6 Assignment

The subscriber shall not, without the written consent of DPL assign this contract. Or any nights or obligations arising under this contract.
7. limitation of liability

a) For the avoidance of doubt neither DPL nor BT has an obligation duty or Itahility in contract, tort, for breach of statutory duly or othenmse beyond that ofa duty to exercise reasonable skill and care.
b) In any event in no circumstances shall either DPI. or BT be liable in contract. tort (including negligence or breach of statutory duty) or othervase for loss

(whether direct or indirect) of profits. business, or anticipated savings or for any indirect consequential loss whatever.
c) In any event DPL's liability in contract, tort (including negligence or breach of statutory dutyl or otherwise arising by reason of or in connection with this

contract or howsoever otherwise shall be limited to E500,000 for any one incident or series of incidents and Elm for any series of incidents related or
unrelated in any period of 12 months.

d) DPL does not exclude or restrict its liability for death or personal injury, where such arises as a result of the negligence of DPI_ or it employees.
el The Subscriber shall indemnify DPL against all loss, actions. proceedings. costs, claims and damages arising from

i) any breach by the Subscriber of his obligations hereunder;
the use of the Service by third parties by means of any mailbox number issued to the Subscriber.

f) DPL shall not be liable for any loss or damage occurring through any act Or ommission of BT or Its agent Telecom Gold Limited. In the supply or failure to
supply. the Service to DPI,. Notwithstanding anything lathe contrary contained hereby, the supply of the Diekom service shall be upon and subject to the
standard toms and conditions of BT from time to time and of which the subscriber shall be deemed to be aware.

gl Neither party shall be liable for failure to perform its obligations if the failure results from Act of God, Act of Government or other Authority or Statutory
undertaking, fire. explosion. accident, power failure, industrial dispute, inability to obtain materials or anything beyond such party's reasonable control.

h) DPL accept liability hereunder for direct loss caused to the subscriber where such loss arises solely due toads or omissions of DPL or its employees in the
provision of access to the service up to an aggregate maximum of E1.000 or a sum equal to one mooth's Overage service charges to the subscriber over
the previous 12 months' period, whichever is smaller. Save as othentase provided herein, DPL shall be under no liability for any loss suffered by the
subscriber or by any other person arising from negligence or otherRise.

8. A n y  notice, consent or cither communication required to be given hereunder by either party to the other, shall be made in writing and may be served by first
class post to the address of the other as set out herein, and shall be deemed to have been received 48 hours from the time of posting

9. This agreement constitutes the entire agreement between the Subscriber and DPL in respect of the Senece and no representation, statement, warranty or
condition not expressly contained in this agreement or incorporated herein by reference, shall be binding upon DPL as a warranty or otherwise.

10. This agreement shall be governed and construed in accordance with the laws of England. and the English Courts shall have exclusive iurisdiction to
determine any disputes arising hereunder.
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Lelpful, easN,
guide to

There has been an enthusiastic
welcome from users of the BBC Mico
and Electron to "Getting Started on
BBC Basic". And with good reason.
For its author, Mike Bibby, is
acknowledged to be one of Britain's
leading experts on BBC Basic, and in
it he achieves new standards in
simplifying the teaching of Basic
programming.

The book, which is based on his
highly-praised series for beginners in
The Micro User, takes the reader step
by step through the fundamentals of
writing programs.

Its hands-on approach has been
specifically designed to teach the

r=,
1
1
11
1

Please send me a copy of Getting Started in BBC Bask-

I 2 2 8 9  1 3 . 9 5  (including p&p)Payment: please indicate method i•,/i
=  Access/Mastercard 'Eur,x

Card No.

Name
Address

f l i  Barclaycar4tk1/4a
Card No. ,

Cheque/PO made payable to Databdse Publications Ltd

Signed

Send to: Database Publications, Freepost. Europa House.
68 Chester Road. Hazel Grove. Stockport SK7 5NY.
i.No stamp needed if posted in IX 1'le(154' (Mow 2H dap for delimm

You can also order by phone

061-480 0171
24 hours

Don 't forget to quote
your credit card number
and give your full
address

1
11
1
1

absolute novice not only the formal
rules of Basic but also that elusive
quality - good programming style.

By working through its many
examples, the reader will gain a clear
insight into structured programming,
and will quickly acquire the ability to
use structured techniques in creating
his own programs.

The chapters include:
* Basic ideas - printing strings and

numeric expressions
RUNning your first programs

* Strings and simple editing
* Getting data from your keyboard

with INPUT
REPEAT U N T I L ,  the building
blocks of loops

*  Controlling loops with FOR
NEXT statements

* Modes and colour
* Introducing procedures - a taste

of structured programming
* How to use subscripted variables
*  Nested loops
*  Into the second dimension with

arrays
*  String manipulation
*  Simple data structures

ORDER TODAY!
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you can squeeze more
Mode 2  screens onto
disc or tape with
this clever utility by
KEVIN E D WA R D S
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COMPACT is a clever utility that will
save and load a complete Mode 2 screen
which has been compressed in a special
way.

The only limitation is that eight of the
16 colours available cannot be used.
This is not a great disadvantage because
the eight un-usable colours are the
flashing ones.

COMPACT will be especially useful
for Computer Aided Design (CAD)
programs which need to save and load
many different screens.

The Mode 2 screen uses 20k of RAM
to store the display — this is known as
the video RAM.

Normally, to SAVE the Mode 2
screen display we would use:

'SAVE SCREEN 3820 8800
The 3000 and 8000 in the statement

corresponds to the hexadecimal start
and end address of the video RAM for
Mode 2. In fact the end of the video
RAM is  M E E T,  but the *SAVE
command expects the next location in
memory, which is &8000.

The screen could then be reloaded
with:

*LOAD SCREEN 3881
The problem with saving and loading

20k of memory is that it takes up a large
amount o f  tape or disc space. Tape
users will also have to wait a long time
while the file loads or saves,

In fact a 100k disc can hold only four
whole screens — not five as you would
expect (5*20k= 100k). The other screen
doesn't quite fit because the directory
takes up 5 12bytes of the disc.

So you can see that screens consume
a lot of space.

But help is on i ts WaY• becau
COMPACT will save a typical Mode
screen in  approximately 5k.  th
allowing four times as many scr
dumps on each disc or tape. Once
compressed screen has been saved it c
be loaded back onto the screen in
original expanded form with one simp
CALL.

The Mode 2 video RAM consists
32 lines of 640 bytes. Each line has
columns o f  8bytes. And each by
corresponds to two coloured pixels.

Diagram 1 shows the layout of t
first few lines of the Mode 2 screen
assuming the screen hasn't scrolled. If it
has. the start address will be different,
but the screen will still be organised in
much the same way,

So by storing different numbers in the
video RAM we get different coloured
pixels on the screen. The relationship
between the byte stored in a location
and the pixels displayed is quite unusual.

What happens is the binary digits of
the left and right pixels colours are
interweaved — left pixels colour bit first.

All sixteen colours in Mode 2 can be
represented by a four bit binary number
(COLOUR 0-15. %0000-iNil I l l ) .  So
when four bits are interweaved with
another four we get eight bits — a byte.
And it is this byte which we store in the
video RAM to display the two pixels in
the colours chosen.

See Page 74 of the February 1985
issue of  The Micro User for a more
detailed explanation of the video RAM.

The highest non-flashing colour
number is 7  (white). Therefore the
highest number stored in  the video
RAM to produce a pair of non-flashing
colours is 63 — when both pixels are

II REM Screen Coepact
20 REM By Kevin Edwards
31 MODE 2
40 screen478t4ileopen472
51 yteepoi73:counter474:end4110

75
61 FOR pass.. TO 2 STEP 2
78 P181811
80 (OPT pass
90 LDAINIIJSRopenit

110 •open_is_ok JSRinit
111 .nettbyte IDA0ItSTAcounter
120 LDAIscreen),TtSTAsearch+1
131 aextlocation JSRincscreentBM11

asttwo
140 LDAtscreen/Of

150 .search CMPUFFONEnotsame
160 IncounteraDAcounter1CMP8117Ft

Egoutput
I l l  BNEnextlocatior
180 •lasttwo J8Rcntpluebyt
198 .closefile Llrifi1eopentIDA10:J

PliFFCE
208 •utput JSRcntplusbyt
210 LOAscreen0:BMIclosefill
220 JSRincscreentPliclosefile
231 aPnewbyte
240 .notsiev JSRcntplusbyt
251 JMPnewbyte
261 .savebyte STYytemp
270 affi1eopen:JSRUFD4
288 LDYyttepsRTS

Program I: The Compact program
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291 .cntplusbyt LDAcountertC1943:13C
17F:8 Sbothout

31. 1DX8481:CIPII:BEDit5one
318 LDX1111C8
328 .itsone TAIORAseerch+1011Psave

II:JM b y t e
330 Aothout JSRsayebyte
341 LDAsearch4,10MPlavebyte
351 .incscreen INYIBIEesit
368 INCscreervil
378 Agit LDAscreen4.11RT8
388 Aisplayscreen LDA14148:JSRopenit
398 J8Rinit
488 •first STYyteep:LOY411eopen:J8R

kFF371TAXIBPLeultip1e
418 Aingl ANDI43F:TAY:TIAtLDIII:AN

white (63=%001 I 1111).
From this you can see the two most

significant bits are unused when dealing
with non-flashing colours. These two
bits are very useful, as you will see.

Here's a  rough outline o f  how
COMPACT works:
I. Read a new screen byte.
2. Read the next screen byte.
3. I f  the byte is the same as the first

screen byte increase a counter and
gob ° step 2.

4. I f  the screen byte is dfflerent save the
counter and the byte to disc/tape.

5. Gob ° step
COMPACT relies on the fact that

many adjacent screen locations contain
:he same byte. By keeping a count of the
number of adjacent matching bytes we
can represent them using only two
numbers — the counter and the repeated
byte.

This method is very efficient. But i f
he screen has a large section of differing
bytes the data will end up being twice as
long as necessary — the counter byte
ialways I) followed by the screen byte.

This problem is solved by using bit 7
of the byte as a flag. IN is set, the screen
byte is held in bits 0 to 5 of the same
byte, Otherwise the byte corresponds to
the counter.

This means that the counter can only
he in the range 0 to SL7F — &80 or
greater would indicate that the screen
data byte is held in the same byte. In
which case the screen byte must be
extracted.

If the byte read is a counter another
byte (the screen byte) must be read.

COMPACT goes one stage further
by using bit 6. I f  bit 7  is set bit 6
indicates the number o f  bytes to be

H1MEM 131111
13001
43882

ROW 0 13883
&3114
&3185
113886
113887

13280
13281
&3282

ROW 1 43283
1,3284
13285
13286
43287

143511
13581
143582

ROW 2 13503
113584
&3585
&3586
13587

1

&UN
113819
4318A
113888
t301C
13110
11388E
1388F

113288
13289
1328A
43268
I1328C
U2811
1(328E
Ii328F

&MIS
13519
&351A
13508
t358C
13510
USE
4358F

COLUMN

2 7 8  7 9

13811 4 3 2 7 8  13278
113811 43271 13279
43812 43272  1(327A
113113 113273 13278
13014 113274 L327C
13115 4 3 2 7 5  13270
113016 43276 1327E
13117 4 3 2 7 7  t327P

13298 4134F8 134F8
43291 1134F1 134F9
113292 134F2 1134FA
113293 1134F3 t34FB
43294 434F4  434FC
13295 1134F5 134FD
1.3296 I134F6 434FE
143297 434E7 434Ff

t3518 113771 13778
13511 43771  13779
13512 113772 1377A
113513 113773 137713
13514 43774  4377C
13515 43775  1377D
13516 13776  4377E
13517 13777  11377F

Diagram i

displayed — another simple counter.
If bit 6 is 0 only one byte will be

displayed, otherwise, jut is set two bytes
are displayed. This means that we need
only one byte to represent one or two
bytes — if yrou see what I mean.

This is all rather complex so if you are
lost in the maze of twisty little passages

DI14118EIonlyonelINX
428 Anlyone TYA:L0Yytesp:JIP5aveit
431 Aultiple JSR1IFFD7tLDYytesp
448 aaveit STA(screen),YtINY:BNEig

nore:INCscremflaMleoscreen
450 .ignore DEX:FIEsayeit
468 8E1Hirst
470 Aoscretn LDYfi1eopen:LDAII:J19

&FFCE
488 •penit LDX1I4i1enase MOD 2561LD

YlIfilenane DIY 256
496 JSR4FFCE
518 STA4iltopenITAI:8E0filterrortRT

518 Ailterror OPT FIequb(1)
521 OPT FIequbt8)

type in Program I and save it.
The program assembles the screen

load and save routine into page &B —
the soft  key buffer. This wi l l  be
responsible for random characters when
Break i s  pressed. Programming the

530 OPT FIeque(lile error')
541 OPT FRequb(8)
551 Ana LDAIlloSTAIndflag:TAYoSTAs

creen
568 LDAWItSTAscreenthRTS
570 .fileniee OPT FNequeNCREEN")
580 1NEXT
598 END
688 DEFFNesus(stringt)
618 SPZ:string$
628 PX=PKEN(SPZ)41
631 roast
648 DEFFItoubtbyte)
651 ?In=byte
668 FINPX4.1
671 zpass

July 1985 MICRO USER 1 0 3
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From Page 103
function keys or pressing Ctrl+ Break
will erase the object code — so be
warned.

The next stage is to *SAVE the object
code. This is done by:

*SAVE 1COMPACTIE01
COMPACT can be sLOADed

whenever it is needed by the command:
*LOAD COMPACT

All you need to do now is put the
appropriate commands into your
program to save or load the screen.

The filename of the screen data can
be changed by using the following
command — where NAME is the new
filename:

SI,BD9."NAME'
The default filename is SCREEN.

Disc users should note that the file name
must contain valid characters and must

Please send me

MIS MU
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11 REM Rados triangles
28 REM By Kevin Edwards
30 MODE 2
4. *OPT 1,1
58 FOR T O  30
61 6COL 3,RND(8)-1
78 PLOT 15,RND(1288)-1,RND(11124)-1
81 NEXT
91 CALLUM

Program R a n d o m  Triangles

not be greater than seven characters in
length.

To save a screen all you do is insert a
line with the command:

CALLUM!
Loading a screen is very similar. All

you do is execute the statement:
CALL&275

Tape users must turn all cassette
messages o f f  or the screen wil l  be
corrupted when the filename and block
number are printed during saving and
loading. Cassette message can be turned
off by putting the command *OPT 1,0

C Micro Disk Drives

at the start of your program.
To show you how a screen can be

saved type in Program
All it does is draw randomly coloured

triangles on the screen before saving the
screen. To load the picture back make
sure y o u ' r e  i n  M o d e  2  t h e n
CALL&B7.5.

If at any time you get the message:
File error

it means that the file specified couldn't
be opened. One cause of this is trying to
load a non-existent file — disc users only.

Knowing that the Mode 2 screen is
20480 (80000) bytes in length you will
notice that the compressed tile will be
much shorter — approximately a quarter
of the size.

Anyway, that's it. I hope you find it
useful. I f  you have a utility or program
that others would find useful why not
send it in for our experts to evaluate?

You never know, we might use it in a
future issue of The Micro User.

by R D Bagnall E 6 . 9 5
This book begins with exploring the basic

features of disk drives and the way in which
a computer stores information, You are

then taken through a step-by-step guide to
your own  disk drive, working through a

series of examples which illustrate all
the key features of the system.

Quality Programs for
the BBC Micro
by Simon E 6 . 5 0

18 programs to help you make the most of
your BBC Micro. "From the opening remark

onwards I found this book irresistable.
It is a practical introduction to structured

programming which makes you laugh while
you learn."-- Personal Computer News.

vailable from Booksellers or direct from the Publishers.

Orders to: Micro Press, 27 London Road, Tunbridge Wells, Kent TN I I  BX. Ter: 0892 49E306
Please debit my Access/Barclaycard/American Express
Diners Card No:

E l B B C  Micro Disk Drives

E l Q u a l i t y  Programs for the BBC Micro N a m e :
Address:

I enclose a cheque/PO for
IUK orders add E1.25 p&p for a single copy and 75p each
additional copy Overseas orders add £1.25 p&p per cowl.

H/EROPRESS Signature Date:



MANY newcomers to  microcom-
puting are puzzled by the fact that
seemingly straightforward words
and phrases take on a  completely
different meaning when used in a
computing context. I n  an earlier
issue o f  T h e  M i c r o  User  we
presented a n  innocent's guide to
Computerspeak. And here are some
more expressions to complete the set.

An innocent's
guide to

Computerspehk
"Business t  Machine": -The price is

1.000 to 0.000 more than i should be
and the specification is so boring that n

o

one has written any games for
"User friendly": Just like all friendly

people at  parties. e y

range fromth

boring to a pain in the neck.
"But to explain that would be outside

the scope of this artic ether lelbook": I don't
onder stand it. so n i  w o u l

des

d youl

cribed by the sales team.

patible. Only trivial programs will run.

"Design feature": Design error

99%1 compatible": Totally ifICOM-

"SOftWare compatible h  the

The hard-

ware is different and althoog
commands will be accepted without an
error message they will riot do what you
,Naat•

only to those with Y.-ray vision.
"Transparent changes": 'Transparent

": Mythical device forcing

software writers to ose slow
"Tube c o m -

bo-sortie r e c t i o n  methods to access
the operating system. Its real function is

get th

to allow many attempts to e
operating system right and still be able
to t h e  doff ones.sell

"Second processor": See -robe. Mso

"Acorn approved u c t "  t o  the

: one or
prod

more of the design team went rect Cambridgecor c o l l e g e .

"intproved version": This one works.

see Second Corning.

"Wale :  Nbliser friendlY •

"N  " :  Thie ve r  ov e d v e r s i o n s  one

"Basic II": N privilege. rather like an

"Electron": N very' clever coiripoter
that thinks it's C

a torkey and
 s o  did not

appear ontil after h r i s t m .

as

"Demonstrated at o t o t
the Splige Corn-

puler St101A' W e  got the p r y p e
working the night before.

"Provonal": N ‘vord scribbled on
manuals of equipment f o r  sent review in
the hope that it will prevent criticism.

i l a i r " :  N device"A Snc f o r  turning
silicon l o g y  in totechno

silly con

technology.

really works.

OBE or knighthood.

" p r o c e s s o r " :  N program thatWord
always takes a whole page to print the
last two words of a docoment.
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CHASE DATA SOFTWARE
NOW COMPATIBLE WITH
UDM 8, OPUS DFS
PLEASE STATE
WHEN ORDERINGORDERING

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

Vector 2-
Disk to disk utility
Vector 2 allows you to make backup copies of all your valuable
disk software. It is the most advanced utility of its kind available.
It is a condition of sale that neither of these products are used for
infringement of copyright.
Vector 1 116 On its own

VS If purchased with disk drive
Vector 2 116 On its own

115 If purchased with disk drive
Vector 1 & 2 130

L154

SPECIFICALLY
ENHANCED FOR USE

WITH THE
BBC MICRO.

106 MICRO USER July 1985

All canon 40/80 switchable disc dnves feature an
on-board dual colour LED on the front panel to
show track mode selected
This is coupled with our
Own unique two-stage
illumination. To give a
clear operating status,
as follows.

40 TRACK MODE:
80 TRACK MODE:
POWER ON.
DRIVE SELECTED-

•••••••I4c,„:'

Canon 211A 1/3 height
"Super-Slim" (315)
40 track double sided 200K
floppy disc drive,
direct drive,
Price Includes:
Drive cased with cables,
manual & utilities disc and
includes VAT, postage &
Packing.

SPECIAL OFFER]
200K 40TK DS 1 E 8 9

WHILE STOCKS LAST

SPEOAL OFFER
400K BOTK DS SW1TCHABLE 40/180

VJH1LE STOCKS LAST

Specifications:
400K 80TK DS
40/80 switchable
3/6 ms access
Dual colour LED
12 month warranty
with optional
extended warranty

Canon 221A "Super-Slim"
(33,5mm) 80 track double
sided 400K floppy disc drive
(40/B0 track switching).
Continuing our policy of securing premium
quality products at budget pnc es we are
pleased to announce the new generation
Canon 221A dnve.
Specifications:
80 track double sided disc drive. 40/80
track switching with dual colour LED.
Capacity 400K in single density, operates in
double density. Direct drive, track to track
access 3 ms in 96 TPI mode. Dimensions:-
1/3 standard height, only 33.5mm.

LED GREEN
LED RED
HALF ILLUMINATION (GREEN OR RED)
FULL-ILLUMINATION (GREEN OR RED)

INC,

Specificatons:
40 track double sided disc drive
capacity 200K in single density
Operates in double density
Track to track access time - 6 ms
Full 12 month warranty with optio
extended warranty available

E129.
Price Includes:
Drive cased with cables,
manual & utilities disc and
includes VAT, postage &
packing.

EPROMS
QUALITY EPROMS BY 'HITACHI'

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.

2764-250 NS £ 4 . 0 0  ea
27128-250 NS £ 8 . 0 0  ea
INCLUSNE OF P & P & VAT

MOO inc. 17,00 if purchased with disc drive.
This test requires an oscilloscope & alignment disc.

Tests; M o t o r  speed, read/write, steptest alignment
test, step & read/write test, read only test.



irive

6 ms
loptional

Model CANON 211A 220 221A 596D
Formatted Capacity

E28.60 £26.60

SANYO
per drive on BBC Micro: 200K 400K 400K 400K
Single Drive & Case: f  89 £129 CI54 £149
Single Drive
& Case/PSU: f154 E179 E174
Dual Drive & Case: f229 £289 E279
Dual Drive
& Case/PSU: f219 [259 f319 009

40 TK SS DO £17.60 L15•60
40TK DS IDD £24.50 £22.50
80 TK DS DID E28.60 £26.60

c.

Xes.
sc and
ie&

iment
rest

BASIC COMPILER
A really professional Basic compiler for the BBC micro enabling you to
write programs in basic which may then be compiled into extremely

fast 'optimised' machine code. The program allows the use of a large
,timber of Basic keywords, and long programs - up to ilk of compiled
:ode - may be compiled directly. Larger programs may be produced by
-.sing built in overlay techniques.

FEATURES
• Keywords - *FxABSADVALANDASC,CALL,CHRS,CLG,CLS,COLOUR,
DEF,DIM,DIV,DRAW,ELSE,END,ENDPROC,ENVELOPE,E0R,FALSE,FN,FOR,
GCOL,GET,GOSUB,GOTO,IF,INKEY,INPUT,LEN,LET,LOCAL,MOD,MODE,
MOVE,NEXT,NOT,ON,OR,PLOT,POINTPOS,PRINT,PROC,REM,REPEAT,
RETURN,RND,RUN,SGN,SPC,SOUND,STEP,STOP,STRS,TAB,THEN,TIMETO,
TRUE,UNTIL,USR,VAL,VDU,VPOS and any 05. command.
:statements starting with *)
I  String handling using $ indirection operator.
•  Handles 16 bit signed integer numbers.

Nesting of loops and procedures, and parameter passing for functions
and procedures.
•  Assembly language statements may be incorporated into the basic
source code.
•  Library routines may be stored on disc and incorporated into any
mmoiled program.
▪ Comprehensive instruction manual.

f 2 8 . 7 5  Including4oT t8o T coPm& Pt&ibVleAT Supplied only on disc -
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

•  Draw diagrams, schematics, plans etc., in any aspect ratio, e.g.10*3.
212 screens.
•  Access any part of the diagram rapidly by entering an index name,
e.g. TR6, RS etc_, to display a specific section of the diagram, and then
scroll around to any other part of the diagram using the cursor keys.
•  Up to 128 Icons may be predefined for each diagram, e.g. Transistors,
resistors etc., in full mode 0 definition, up to 32 pixels horizontally by
24 vertically.
•  Hard copy printouts in varying print sizes up to 9 mode 0 screens on
an A4 size sheet, compatible with most dot matrix printers.
•  Many other features including, selectable display colours,
(omprehensive line drawing facilities, TAB settings, etc.
▪ Disc contains sample diagrams and two versions of the program, one
of which will work from a 16k sideways RAM.
•  Comprehensive instruction manual.

P4Pa t&i bVleAT Supplied only on disc•  f2875 Including4oT8o Tcomp
SLIM SANYO DISC DRIVES:
MODEL 596D. SPECIFICATION OF
EACH DRIVE: 0/SIDED 40/80
TRACK 400K
(40/80 TRACK SWITCHING)

A

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 Warranty
Your i rIS rant,* of trouble free operation.
When ordering your disc drive, ask about our second and third year extended
warranty scheme. This Covell ALL PARTS AND LABOUR and costs from as little
as f15 CH) on single drives and 03.00 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. .125 per unit inc. VAT (parts extra).
Phone for details: (Tel: 0784-38487).

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 disassembler which will examine all
paged ROM's. Will work in any 40 or 80 column mode.
SD IS: 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 8, 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 occurence of a specified string.
MIND: Search memory for the occurence 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 to a machine code file so that it
will automatically download and run.
SLOW: Will slow down operation of the BBC (over a variable range) to
allow easier playing on many games, and the analysis of the operation of
graphics etc.
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.

£ 2 4  Including P & P & VAT A

SLIM CANON
DISC DRIVES:
MODEL:
220. 0/SIDED 80

TRACK 400K. l o p o o .
(40/80 TRACK
SWITCHING)

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

These prices include VAT & P & P.

DON'T FORGET YOUR VECTOR 1 & 2 WHEN ORDERING.

The Sanyo disc drive is a "half -height" 40/80 track switchabie
unit of standard dimensions, built to Sanyo's usual high
standards of quality and reliability.

FUJI FLOPPY DISCS
Per I f  purchased

box 10 w i t h
disc drive

Payment:
By Post:
Send your remittance (cheques only please) with your order to:CP -Ls- /-;\

" N E M . P.  I M M A 1 1 . 1 1 P r • • • = • • • • •  l i E M  M E M  = I M P  1 M

Chase Date Limited,
Unit 2, Crabtree Road, Thorpe Industrial Estate,
Egham, Surrey, 1VV20 8RN_
By Phone: (Tel: 0784-38487). Al low up to 21 days for delivery.

July 1985  MICRO USER 1 0 7
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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.

0 0 / N I c t V  A lTh leer t i / eR i r  elale4e-iFR
AlAiD ecta/C770A/ ate v o u g

es9Crtxteictrtigeolk A m p  ‘,41PIA Pt/Jos
/A/77)7715 AN,414aelb- PyRr4r17e6etelek:

r \ \
Veti OW, NaZ, 04(6- 1-14All, 7?) ci5•E

14Marle--4 T I M -  L4016 I-64P e t i og / '
9re4a, . ,  Rt-tolx Atv0awattal4M

ovwearg Ar4tLyIMPW7,-4Alr—Yrag MIRK

Microwriter Ltd.,
2 Wandle Way,  Wil low Lane,
Mitcham, Surrey CR4 4NA.
Tel: 01-685 0300

microwriter

Cim! N KEY

444/ 7WetV7yPE /A/ 1C3-5 7144/4/
eige Haw' waii t A / A r y •
65/Ala 7716 FAielay%• tt l icAOWRIMA
rIellAtielvE neva/ e3Y 77WOWS OF t(5,61ZV

AeetaAleV 4110 3',E6I, O f f (  4.07Z/R4114/
Yal'iWolicee7TeettlS 1WC411

eal-kreig en(taifig4770(/71;WW/4C-
e(ORAP:Faorielil ME _.••?•FeW t r e a m

ltko, or-cR 71101E .40A1
Oelmat ty  kr41-4, I 75 k  l icraZedlele
Va l  4/669 ONLY Ctii,C HAAR? 7REE
071/ER tf: iwEE -7e;, FozzvW D47-4 •

i enclose a cheque made payable to "Micrownter Ltd" for E
or debit my Visa/Access credit card No
Signed
Name

Address

Five keys (plus COn1101 key)
pressed in easily remembered
combinations, give all inputs
except Break. Can be used in
conjunction with BBC keyboard OrN M / 0 7as entire replacement.

Four-channel connector for up to
four Ouinkeys.*

Contains everything you need to
Know. Instantly learned, simple
mnemonics based on widely used
technique of Mic rown tong ensure
you're toucn•typing in under an
hour.

a

atHEACli GUIDE

Supplied on cassette (User Guide
shows how to transfer to disk)
FROG merges easily with
applications programs WP
enables Ouonkey to be used with
word processing packages such
as Wordwise. View and Edword.

TECH SPEC — When invoked using CHAIN ••WP
CHAIN -PROG-. loads at the current PAGE valuo
moves PAGE up by 768 bytes No zero-page IOU
required. Interrupt service vector IRCl2V, correct
chained.

TESTED COMPATIBILITY — BBC model 13- OS
BASIC I or BASIC II (except when using INKEY
negative argument). DFS 090 View A1.4. Word.,
1.17. Edword

So confident are we of our claims tha
offer a 14 day money back guarantee.
act now by sending the coupon beim

P ease allow up to 28 days tor delivery. Reg No. 1374069
. . . . .  E i n  . . . . . . . . .

IS KEYBOARDING[
TURNING YOU
INTO A 'MICRO

MONSTER'?,
1wonwarRie 141efc

Q o m  (MENACE•

al  OUR MONEY
CLIARANTE.ea

To: MicrOWidtfor Ltd., 2 Wendt. Way, Willow Lane, Mitcham, Surrey CR4 4NA.

would like to lake advantage ot your special money-back guarantee arid realise that I can rat!.
the pack(s) undamaged within two weeks of delivery it l am not fully satisfled tor a complete rel
Please send O u i n k e y  pack(s) E  59 95 IF49 95 plus VAT and 1:18, pl

*Tick Wit 1= More information about the educational pack of 4 Ouinkeys and software for schools

or
arid

lions
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•th
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So

-  1
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Figure

WALK
HERE's a program to print characters
in double height on the BBC — and
Electron — "soft— display modes. That
is, all Electron modes, and all modes
except Mode 7 on the BBC Micro.

Several programs have been pub
lished already f o r  printing double
height, so why print yet another? Well.
most of the existing routines are in the
form o f  Basic procedures which are
called from a program with statements
such as:

1121 PROCdouble('Hello there')
This would cause the string "Hello

there" to be printed in twice the normal
height. However, wouldn't it be far more
useful i f  the large characters were
available at all times, in Basic or not?

That's what the routine presented
here does. I t  intercepts the operating
system routine OSWRCH and converts
each character into a double height one
before printing. All  you have to do is
assemble the program and run it. From
then on, all output is printed at twice its
normal height.

The routine checks that the VDU
queue is empty before mucking around
with characters. This is a  small but
important point. If it didn't do this, your
PLOT commands (and other VDU-type
commands) would start to go badly
wrong.

It also checks that the display isn't in

MICHAEL MITCHELL tells
how you can double your
height — all the time...
Mode 7. I f  it is, it doesn't attempt to
make characters double height.

The reason that it can't do it in Mode
7 is that the double height characters are
made by redefining the character set.
This is only possible in the soft modes.
as Mode 7 characters are "hardwired"
into the chip that generates the display.

The program also checks for line feed
and vertical tab (inverse line feed)
characters. If either of these are printed
they are doubled, so  that  p r in t
formatting using l ine feeds works
properly. Delete characters are conver-
ted into double height Deletes.

Finally, the VDU 31,x.y sequence —
which Basic uses for PRINT TAB(x,y)
— is changed so that the y coordinate is
doubled.

The effect of all this fiddling with the
VDU drivers is that whereas normally
you have a  20, 40 and 80 by 32
character screen, you now have a 20.40
or 80 by 16 screen. In Modes 3 and 6,
which are 25 lines high, you now have a

CHRSt22,4) ('H RS 225)
Figure I i

12i line screen, the extra half line being
at the top after the screen has scrolled.

The usual way o f  printing double
height is to get the character definition
to be printed, using °SWORD 10. This
gives a pattern of eight bytes making up
the character, as shown in Figure 1, for
the letter A.

Then redefine two convenient charac-
ters (using VDU 23)— say CH R$(224)
and CHRS(225)— so that each of those
characters contains half the definition as
shown in Figure II.

Now to  print A  in  double height
you want CHRS(224) on top  o f
CHRS(225). You get this by the VDU
sequence:

VDU 225,1301,224,1f
where bs is backspace. vt is vertical tab
(cursor up one line) and If is line feed
(codes 8, 11 and 10 respectively).

The trouble with this method is that

July 1985 MICRO USER 1 0 9
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for each character printed a total of 25
calls t o  OSWRCH and one call t o
OSWORD have t o  be  made. Th is
makes it rather slow -  or slower than
you'd expect f rom a  machine code
program anyway.

To get round this, my program does a
lot of work in advance. First it redefines
the whole character set so that the codes
32-126 -  the usual Ascii characters -
become just the bottom ha l f  o f  the
character, like CHRS(225) in Figure
and the same range plus 128 -  that is.
160 to 254 -  are defined to be the top
half, like CHRS(224).

This has the advantage of speed. You
don't need to call OSWRCH 20 times
and OS WORD once for each character
printed. The disadvantages are that you
lose 14k o f  memory in the definitions.
Also redefinable characters are no
longer available.

The listing is commented well enough
for those who want to find out exactly
how it works, so I won't bore you with
details here. A couple of general points

MEWS BLOCKBUSTER BARG 1I

110 MICRO USER July 1985
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HIGH SPEED, HIGH QUALITY, FOUR COLOUR, FLATBED.

PRINTER/MUTTER Only £399
• Prints horizontally or •  Red. Green, Blue and Black.

vertically In text. •  Parallel and RS232C
• Prints four directions and i n t e r f a c e s .

255 sizes in graphics. •  Full guarantee_
•  Plotting area 298 x 216 rm. •  BASIC ASCII command
• Plotting speed 100mm/sec. c o d e s  and parameters.
•  Step size 0.1mm. •  Full manual (cassette and
• Self test and auto functions. c o m m a n d s  for BBC Micro).

Ideal for graphs, drawings, symbols, axes, geometric patterns.
charts, diagrams, circuits, computer art. flowcharts, 3-D, contours etc.

though. The program must go in the I/O
processor even when a Tube is fitted.
This is so that characters generated in
the I/O processor. like the output of star
commands and the characters echoed
by the °SWORD 0 input routine, are
printed in double height.

I've taken advantage of this fact by
accessing things l ike V D U  variables
directly. This makes it faster and lets it
lit i n  one page. A t  the moment the
program goes in the serial input buffer at
81.A00. but could be moved somewhere
else i f  necessary.

To use the routine, type it in (without
the comments if you're sensible) and run
it. The  object code i s  saved auto-
matically under the name )(DM-lite. I f
you're using A DFS you'll have to make
sure directory X  exists.

It then redefines *KEY9 to do a quick
demo. Tape users will have to rewind the
tape when the "Searching- message
appears on the screen. After the demo
has run you will see that you can use the
machine exactly as before, except that
everything is double height.

Before executing the object code for

RD DIM TRACER
Produce illustrations on your computer
simply arid easily using ttie tracer to copy
existing material. Simply run the tracer
head over anything you want to produce,
Complete with full instructions, manual
and software. BBC E69.95 SPECTRUM
E59,50

AMMO DISC MIN
400k, Double Sided, 40iBOT switchable.
Single drive E175
Dual drive E295

UCHIDA 01191 385
Daisywheel printer E295

LEADS
BBC Printer Plotter El 0
Commodore Vic 20 Interface E40
CIL Interface E30

TEALWERS AND PARENTS

the double height text. once Break has
been pressed o r  the Micro has been
turned on. you must increase PAGE by
84600. This must be done to  reserve
space for the user-defined characters.

To do this type in:

PA6EsPAGE+16116
NEW
OWN LIM/Hite

Finally, a word about cursor editing
when using the program. You can copy
from the bottom half of the character.
and usually it will be read correctly.

However some characters have
identical lower halves and only one will
be copied OK. A and H are examples.
They both copy as A.

Don't try to copy from the upper half
of the character or you'll get the code
you want plus 128. This results in a
tokenised Basic keyword being inserted
into the line. M i c h a e l  Mitchell

SEE US AT

T h : T r d )
• O F F I C I A L •ACORN• E )(WON •

25th-214th July 1985
Barbican Centre

London EC2

Send for FREE educational software catalogue covering all ages from
pre-school to 'A' level. All programs listed and described.
All prices include VAT and delivery. UK mainland. Access card holders
can ring to place order. Write with order and cheque (stating computer)to:
BIZZELL COMPUTERS
WALNUT TREE HOUSE,
FORNCETT ST. PETER,
NORWICH NR16 1HR.
PERSONAL CALLERS WELCOME (10.00-5_00) Phone for
appointment (095389-592)
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•  Mouse subst lute
•  Smart keyboiord supplement
•  Education i
•  Flexible nurnric keypad
•  Graphic incitt device
•  CAD CAM sylstem

Cumana Limited, Pines Trading Estate.
Broad Street, Guildford. Surrey, GU3 3BH.
Telephone: Guildford (04183) 503121
Telex: 859380
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ORDER FORM

To: CUMANA LIMITED, THE PINES TRADING ESTATE, BROAD STREET GUILDFORD, SURREY GU3 3BH. TEL: 0483 503121.
please rush me: ................................. Touchbacks)* ................................. I enclose cheque/PO' tor . . . . . . . . . . .

.................................. or

debit my access/visa card* no. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Delete Delete as applicable NAME ........................................
ADDRESS: ................................................................................................................................................................
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ALMA ENIGMA DISC IMAGER is a very powerful I6K ROM which reaches parts of the disc that noother ROM can.
Enigma gives you 33 more disc commands. Enigma will image any disc, intercept calls to osbyte,

read and write deleted data, edit irregular sectors, repair bad tracks, unlock locked tape files,
displays the disc ID information, dual formats, transfers tape to disc, disassembles code from the disc,
selectively copies files, displays calls made to osbyte, displays calls made to osword.

The above are some of the very powerful commands in Enigma. If you have a BBC disc system the
Enigma will prove invaluable. Enigma is 6502 tube compatible

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 65CO2
mnemonics, 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 the 6502
second processor.

ALTRA PROBE is a 16K ROM giving you 40 more utilities not available
in any other single ROM.

Probe gives you an assembler text formatter, lists a basic
programme from file, disassembles, sends screen graphics to
printer, memory editor, turns the tube on and off, lists basic
variables, moves a program in memory, Altra Probe also contains
the complete basic-ed utilities. Mira Probe is an essential utility for
all machine code and basic programmes.

Altra Probe is available for use with the 6502 second processor.

ALTRA BASIC-ED is an ideal ROM for
the basic programmer giving you the
most advanced utilities available.
Basic-Ed will list matches, number
matches, selective or global replace, bad programme
relink, copy a block or line into another position, super
pack, relocate, renumber, unpack, tables any line
number references by goto's etc, tables every variable,
formats listings.

Altra Basic-Ed is available for use with the 6502 second processor. I I
ALTRA FIRSTAID 1.1 is an economy 8K utility ROM designed for the basic and machine
code user. It offers a large number of very useful routines in a simple to use form.

/Una Firstaid 1•1 will disassemble, dump ASCii and Hex, list sideways ROMS, prints the top of the variable table, has a free
space calculator, calculates the checksum of any sideways ROM, searches for a string, strips REMS. clears all variables,
clears RAM from -S400 to S8000, has a machine code monitor, lists the OS calls with their vectors, lists the first 24 control codes.

Altra Firstaid 1 •I is ideal for the beginner and expert.



Telephone Orders: (0532) 451508
Send order to: Altra Roms, 209 North Street,

Leeds L57 2AA, West Yorkshire.
Please tick items required,

EA9 PROBE 2 EA9
PROBE I E39 _  PAID I - 1 E19
ALTRA Tube Editor F49

_
• • • • • . •

BASIC-ED £25
BASIC—ED 2 £35

I enclose the total sum of my order E
Cheque P.O. or Credit Card Number_ _

E l i  enclose my order for the above products
E l  Please send information sheet on

S . A . E . enclosed

Name
Address



You've seen it in black and whit
now take a look in colour
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6446 1 1  1 0 1  1 0 0  3 5 4
6467 1 0  0 0 1  0 0 0  2 1 •
6464 0 0  0 0 0  1 1 0  4 0 4
6464 1 0  0 0 0  0 1 0  2 0 2
6470 1 0  0 1 0  0 0 0  2 5 0
6471 1 1  1 0 0  0 0 1  3 4 1
6472 0 0  1 0 0  0 0 0  0 4 0
6473 1 1  1 1 0  1 0 1  3 0 5
6474 1 0  0 0 1  1 0 1  1715
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10 0 0 1  0 0 0 2 1 4
00 0 0 0  11 0  001
10 0 0 0  010  I S
10 0 1 0  000  120
11 1 0 0  001 241
00 1 0 0  000  000
I t  H O  101 363
SO 001  101  215
00 0 11  0 0 0  OW
10 1 0 0  101 2 5
01 1 1 0  11 0  166
01 1 0 1  001  131
00 001  0 0 0  014
10 0 0 0  101 103
01 1 1 0  11 0  144
10 1 0 0  101 240
01 1 1 0  111 167
01 1 0 1  001  101
00 0 0 0  000  0410

mom mow soon o t s  s  memo TRW PM.WWW

15.4147.4 0 0 4 6 4
0 1 . 6 0 1 4
4 2 . 4 6 4 0 4  mote
12.Cometer Roam
t4.01015 NEMO

-441404 4 4 4 0 4

-Trn.31-16-246
39-138
218.2q3 16.117

Datatrace is exceptionally inexpensive not because of  any reduction in quality, bu
because its design is based on a revolutionary switch of  emphasis from hardware to
software. Datatrace minimises the specialised hardware and hands over much of the
analysis and all of the control processes to a B.B.C. Micro. Both control and analysis
readouts are shown on an ordinary screen.

The software, while emulating the traditional hardware settings, is designed to be self
explanatory and exceptionally user-friendly. Formatted display is in binary with an
additional choice of Hex, Octal, Decimal or Ascii. Facilities exist for complementing,
comparing and searching memory.

Datatraces major facilities are:
Price/Performance — no competition comes close •  Exceptionally user-friendly •  Large 4 colour, easy

to read displays •  16 Data channel inputs (d) 50 mhz •  18 Bit word recogniser, external trigger, delay
trigger and manual •  Asynchronous clock D.C. to50 mhz •  16 by 8 k Data memory store •  Powerful
•  Powerful word and event search •  Hex, Binary,Octal, Ascii and Decimal formatted display •  Hard
copy print out,  extensive save and recall facilities •  Active probes with channel status displays 1
Automatic self test and diagnostics •  Built
in help screens •  External clock frequency
D.C. to 50 mhz •  8 bit programable pulse
generator •  100 mhz frequency counter
with novel features •  D.C. to50 mhz signal
generator ( T. T. L .  square wave) •
Auxiliary 5 V.D.C.(k 1 amp power
outlet
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DATATRACE
A HIGH QUALITY, HIGH PERFORMANCE,
LOW COST LOGIC ANALYSER.
16 CHANNELS 4 0 / 5 0  MHZ
WITH 8K x 16 BIT MEMORY

P -

race is Slipplied with two high quality active probes, each with eight channels
qualifier. Programme_ Diskette and ROM for £499

s.
rice and comparessfavoura6ly to ana-lysers costing

now more about Datatrace please contact:

ALL FOR £499

1
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STIMULATED by the excellent article
on titling home videos in the September,
1984 issue o f  The Micro User, we
decided to extend the ideas presented
there b y  simultaneously recording
computer graphics and stereo music on
to the video tape — the idea being to
record computer graphics which "fit" in
lime with the music.

The end result is a video recording
which gives you something original to
watch as well as being able to listen to
the music.

The on ly  additional equipment
required is a stereo system — which a
large percentage of people will already
have — and suitable connecting leads.

So far we have managed to create
some fairly interesting results using
electronic music, which seems to fit very
well with computer graphics.

Using slow-moving graphics pat-
terns for very slow pieces o f  music,
flashing colours for  more up-tempo
music, and speeded-up flashing colours
for fast music, the finished product can
be quite impressive.

As the flash rate can be altered very
accurately — from once every five
seconds to fifty times a second — you
can usually manage to get the graphics
to fit almost any piece of music.

Using a very fast flash rate produces
a strange effect with the colours which is
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Computer graphics
swing with your
favourite stereo
music thanks to

this up-beat program
by JULIA and

JULIAN AIZPURVS

almost hypnotic as you watch it. Please
note that this can be dangerous to
epileptics!

Try watching the recordings in a
darkened room with the brightness and
colour turned up slightly on your TV.

These recordings could be useful at a
party.

After creating a video recording with
some suitable music and computer
graphics. place the TV in a fairly high
position in one corner of the room.

Play the video tape with the sound
through your stereo system. and the
lights in the room turned down, and
hopefully you wil l  have your party
music along with your own light show.

Here's a step-by-step guide of how to
go about it:

•  First of all the modification to obtain
colour from the video out socket on the
computer will have to be made. This will
differ depending on which issue of
printed circuit board you have.
•  Purchase the necessary connecting
leads — computer to video recorder and
amplifier to video recorder. These
vary in type depending on your video
and ampli f ier.  Yo u  may require
non-standard leads which will have to
he made up.
•  Plug all units into the mains. Connect
leads correctly (see Figure I).
•  Switch video "source" button to
"Aux" (this just means the video will
accept its input from an alternative
source, that is the computer, instead of
the TV transmissions.)
•  Load a program into the computer.
•  Place a  record on the turntable
(assuming you wish to record sound
from a record).
•  Set amplifier source switch to the
usual position for listening to a record.
•  Switch all the units on — amplifier,
video, TV and Turntable.
•  Switch T V  to  the video channel.
Place a blank tape in the video recorder.
•  Type RUN on the computer but do
not press Return.
•  Press Pause and Record/Play on the
video recorder (or whichever buttons
are appropriate for recording on your
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%ideo, but pausing for a few seconds).
•  Start the record playing the appro
priate piece of music and at the same
time press Play on the video (to start
recording) and Return on the computer
to start the program. (This is not as
difficult as i t  sounds i f  you have a
remote control unit for the video!)
•  When the desired piece of music has
finished press Stop on the video
recorder and rewind the tape. (You can
now take the record off and stop the
program running.)
•  Switch the amplifier source button to
"Aux—. Press Play on the video
recorder. The program should appear
on your TV and the sound should come
through the loudspeakers of your stereo
system.
•  I f  you turn the amplifier o ff  the
sound can still be heard through your
TV.
•  I f  it has not worked as expected, go
through the procedure again, checking
each step very carefully.
•  I f  you don't have a stereo video
recorder or if you find it too difficult to
synchronise the music w i th  the
program, the following method is much
easier:

Record the program only on to the

Figure T h e  set up that enables y014 10 simultaneously
record computer output and musk on to video (ape

"Auxiliary out" or "Tape deck out"
sockets (for recording sound on
to video tape)

AMPLIFIER
(from stereo system)

"Video in"
socket

"Auxiliary in" sockets
tfor playing back video
recordings through
stereo system)

r - i

VIDEO RECORDER

COMPUTER

" RT.  in"
socket

TV

"Audio in/out"
socket

"WE. out"
socket

"Source" switch
set to "Aux"

"Video out"
socket

•
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From Page 117

video tape. Rewind the tape. Then, using
the Audio Dub facility on the video
recorder, record the music on to the
tape.

The result will be the same except that
the sound will be in mono regardless of
whether you have a  stereo video
recorder or not.

The obvious advantage is that you
can repeatedly t ry out sequences o f
music with the program until the timing
is just right.

Program I  demonstrates the techni-
ques required. along with an explan-
ation of how to make it "fit" with the
music.

This program appears to fit extremely
well t o  "Equinoxe" by  Jean-Michel
Jaffe (or "Oxygene" by the same artist).
Both these LPs should be in stock at
almost any record dealers.

The program makes extensive use of
all the GCOL options (from 0 to 4) and
runs in Mode I ,  which shows oi l  the
BBC Micro's superb graphics cap-
abilities.

Run the program while listening to
the first few minutes of side I of either of
the records mentioned. You can see how
the graphics appear to -flow" with the
music.
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Now make the following alterations
to the program:

24 •FX 9,18
25 *FX 11,18

(Substitute 26 for 18 if you are listening
to "Oxygene")

These lines alter the flash rates of the
colours.

5 REM PROGRAM I
18 REM J. J.AIIPURYS
15 REM (C) Th. Micro User
28 MODE!
38 ONERROR RUN
48 OzliNDI-TIKEI
58 YOU23182821111;11
68 VDU29,64815121
71 REPEAT1CL8
88 01.119,2,RNDI6111119 1 RNDI61;81
90 R8512

III  FORX.IT02.54P1 STEP.85
118 GCOL8,1
121 MOVE8,8iDRAMR48INIII,R#COS(X)
138 6COL8,2
148 MOVE8,8:DRAW-RsSIN(X),-ReCOSIX)
151 R8R-5
161 NEXT
ITS R8512

Pmgrum

Change line 80 to:
81 nil 19,2,10111161+811119,1,111110

8111
This line changes the logical colours

and 2  to  a  random o f  some of
flashing colours (9 to 14). Delete 11
270 to 310 as this final sequence is
required.

Run the program again, this ti
while listening to the first five minutes
so of side 2 of either of the records. Y
should find the result quite impress'

Finally, make the following char'
to the program:
Change:

and:
24 *F11 9,3

25 •FX 11,3
This speeds up the flash rate to

fast.
Also change:
80 YOU 19,2,RND(3)48;8119,11AND(3)4

110;
This alters the logical colours to 9,

and 11 for colour 2 and 12, 1 3 and 1
for colour

About two-thirds of the way throu
side one of  either of  the records
music develops into a very fast rhyth
section. Listen to this section wh
running this version of the program.

Try experimenting further with
program. By changing the value of R
a larger number or by altering the s
value, or altering the value multiplied

181 FORG81702tFORX88T02.54P1 STEP.0
198 GCOLGOIPROCRADIUS(R)
210 6COL6,2:PROCRADIUSI-Al
218 ANA-5:NEX1INEXT
228 R8512
238 FORX81102.501 STEP.85
241 6COL3,2)PROCRADIU5IRI
258 6C01.3,1:PROCRADIUSI-RI
268 RR-51NEXT
278 R8512
288 FORX81T03.54PI STEP.83
291 OCOL4,2:PROCRADIUSCR)
311 OCOL4,1:PROCRADIUSI-R)
311 R8R-SiNEXT
321 FOROmIT05081iNEIT
331 UNTIL FALSE
348 DEFPROCRADIUS(11
358 MOVE1,8)DRANRICOSIXI,NeSIN(X)
368 ENOPROC
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Delete lines 170 to 360, except line
330.

By now you should be able to begin to
,ee the sort o f  effects that could be
:reated.

Obviously it becomes more interes-
ting if you have several different designs
:o play around with for each piece of
music.

The scope for creating videos of this
type is limited only by  your own
magination, programming ability and.

P very h  usual, the time it takes.
If you don't own a copy of either of
LPs mentioned you should still be

1113/1, a b l e  to obtain a feel o f  what we are
aiming at by running the program.

In order to make the graphics fit
ocl, 10 accurately to  the music i t  may be
md 14 necessary to  time each sequence o f

music first, then use the Basic variable
TIME in your program.

For example. suppose a  piece o f
music is 10 minutes 30 seconds long
1630 seconds) and is made up of three

,1

Pl. many different designs based on this
program can be achieved. For example:

90 Re11100
FOR I! 1 TO R O I  STEP .15

151 RR-2

30 Leave this line out until you have typed the
program in correctly. By pressing the Escape
key it will restart the program. allowing you to
find a combination of colours you like.

40 Seeds the random number generator so that the
same combination of  colours will not appear
each time you run the program.

SO Turns the cursor off.
60 Sets the graphics origin to the centre o f  the

screen.
70 Starts the REPEAT U N T I L  loop, clearing

the screen each time the loop restarts.
100 Sets up the loop for drawing the design.
110 Uses GCOLO with logical colour I.
80 Changes logical colours I and 2 to a random of I

to 6.
90 Sets the initial length of  the radius (R) of the

design.
120 Moves to the centre and draws the first part of

the design.
130 Uses GCOLO with logical colour 2.
140 Moves to the centre of the screen and draws the

second part of the design.
150 Decreases the radius by 5.
170 Resets radius to 512.

Descriptirm of Program 1

different sequences of 220. 180 and 230
seconds, requiring three different
sections of computer graphics to fit to it.

All you have to do is set up your
program as follows:

18 TINE88
28 REPEAT

1801 lit section

2188 UNTIL TIME):2200
2810 REPEAT
2821 2nd section

3008 UNTIL TIME)24880
3018 REPEAT
3821 3rd section

4801 UNTIL 1IMDa6310

The computer cycles through the first
section until 220 seconds have passed.

It then goes on to the second section
and continues until 400 seconds have
passed (220 seconds + 180 seconds).

Finally i t  cycles through the third
section until 630 seconds have passed

(220 + 180 + 230 seconds).
I f  several different programs are

being used you will have to merge them.
remembering to alter the line numbers
as necessary.

It is important to note that it is illegal
to record copyrighted music on to video
tape (even though you would actually
have to purchase the records initially).

However, I believe you can obtain a
yearly licence for a small fee, which
allows you to record most copyrighted
music on to video tape of film for your
Own personal use.

You should in  no circumstances
attempt t o  sell, h i re o r  publicly
broadcast any video recordings of thisnature.

For the more ambitious, you could
try creating moving pictures, drawings
and simulations or  even a complete
animated film with the music being
generated by the computer.

You could also use titles (as in the
article in The Micro User, September,
1984) t o  introduce each program.
section or piece of music.

Computer Concepts Graphics
Extension ROM or  Addcomm could
help you to create more interesting and
unusual graphics. Other painting and
graphics software could also be helpful.

180 Sets up a loop from 1 to 2 and another loop to
draw design.

190 Uses GCOL1 with logical colour 1. Calls
PROCradius.

200 Uses GCOL1 with logical colour 2. Calls
PROCradius.

210 Decreases radius by 5. Goes back and cycles
through sequence until design is drawn, then
goes back to first loop and does it all again using
GCOL2 with logical colours 1 and 2.

220 Sets radius to 512.
230 Sets up loop for drawing design again.

240-250 Uses GCOL3 with logical colour 2 and then
logical colour 1 calling PROCradius each time.

260 Decreases radius by S. Goes back and does it
again until next part of design is complete.

270 Resets radius to 5 12.
280 Sets up loop to draw design again.

290-300 Uses GCOL4 with logical colour 2 then logical
colour I calling PROCradius each time.

310 Decreases the radius by 5.
320 Delay loop, to pause when design is complete.

before starting the whole thing again.
330 Repeats the whole program indefinitely.

340-360 Define PROCradius. Moves cursor to centre of
screen and draws design.
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NO doubt you will have seen the
omnipresent clock while watching
Breakfast Television. Wouldn't i t  be
good if you also had such a clock while
programming on your BBC Micro? It
would be even better if it had an alarm.

I decided to develop such a program
but immediately came across several
problems.
•  I t  would have to use interrupts.
•  Which interrupt could I use?
•  What t o  do in  different screen

modes?
•  Where to put the clock?

I decided on a digital display in the
top right-hand corner on  a  blue
background. The clock would only be
displayed in Mode 7 and not any other
mode. as the program accesses the
screen directly (for speed). It would, of
course, continue to "tick" even m'hen it
is not displayed.

What is needed for this application is
an interrupt generated once a second.
Since with interrupts we are dealing with
milliseconds we must also use a
secondary counter (count i n  the
program).

If an interrupt is generated 20 times a
second, count must be loaded with 20,

Locations in SHEILA
associated with Timer I

licTE64 — Timer! counter (low byte).
&FE65 — Timer! counter (high byte).
SLFE66 Timer!  latch (low byte).
&FE67 — Timer] latch (high byte).
&FE6B — Auxiliary control register.
8LFE6D — Mterrupt flag register.
&F.E6E — Interrupt enable register.
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Time you had
an alarm clock
on your micro

RICHARD GRAVES shows how to set it

then decremented once every interrupt,
and the clock updated when count
reaches zero.

Many interrupts are placed at the
user's disposal. One o f  the least
publicised is that generated by Timer I
on Port B of the User VIA. This is a
rather special interrupt as you can
choose how often you  want  an
interruption.

The v a l u e  i n  t h e  c o u n t e r
(&FE64,&FE65) is decremented every
millionth o f  a second, and when i t
reaches zero an interrupt is generated.

Two things can happen then — either
no further interrupts will occur (single
interval mode) or the contents of the
latch (&FE66.8c.FE67) will be loaded
into the counter and the countdown will
start again (free-running mode).

To select the first, Bit 6 of &FE6B
must be set to 0 (AND &DF), else set to
I (OR SAO) for the second. In the clock
program we obviously need free-
running mode.

When you set the counter to a certain
value it is also stored in the latch. The

value in the latch however can be alter
later to change the frequency of  t
interrupt. Writing a value to the coun
high byte (&FE65) wi l l  start
countdown.

Interrupts will only be generated
you have enabled them. This is done
writing &CO t o  &FE6E (interru
enable register). Writing &40 to & FE6
will disable Timer I interrupts.

&FE6D (interrupt f lag registe
contains &CO (bits 6  and 7  =  I )
Timer! has caused an interrupt. It
necessary to check this if you are usin
other interrupts simultaneously.

In your interrupt routine you mu
also ensure that you have cleare
&FE6D, or  else the computer ma
literally get stuck. To  do this simp
write &CO t o  &FE6D.  Howev
reading &FE64 or writing &FE65
also do the job.

The contents of 84206. &207 mu
point to  your interrupt routine. Th
routine should, as usual, preserve all
registers and return to the addres
previously held in &206. &207 — JM

11 REM 24 Hour Clock
21 REM By R. Sraves
38 REM ic) The Micro User
48 REM
58 012511255
68 FORNIzIT021011NEXT
78 zp4F8
88 FORNMI TO 2STEP2
91 PI4/18

188 COPTN1
118 .enable_int
129 SE1:1144216:S1Ao1dy:IDATI217:S1A

o1641
138 LOAllinterrupt M0B256:STA&286:1.8

Alinterrupt DIV256:STAI2171C1.1
141 IDA8/448:0RAVE6B:STAVE611
150 LDAUCI:STAUE6D:STAIFE6E
168 LBAlliSTAcountiLDA88:STAsode7
171 LOA11&26:STABFE641IDAliC3iSTAIIFE

65:RTS
181 .disebIe_Int

198 SEI:LDAoldv:STAIL216:111Ao1doliS
TAt287

218 LOA8448:STAUE6E:C1.1:01Pexit
211
228 .interrupt
230 IDAWC:PHA:TXA:PHA:TYA:PHA
241 IDA111481AND&FE6D:BNEtigerl_inte

rruptialPesit
258 .tiserl interrupt
268 LDA&FE6i
278 LOA11355:131128A:CMP87:0EBstore_

281 .store eode STieode7
291 LCIA1128i:C8P1255:8E0disable_int
311
318 DECcount:BEOprint tilleaMPexit
321 .print tiee CLI:LiA821:STAcount
339 IDAIlliTAalteep
341 LDAt351:S1AzpiLDA&151:STAzp+1:1.

0Y139:1311112
351 0439:L81812

368 LDAeode7:88EdisplayiLDASKI:S1
zp41

171 •display LDAttab,XISTAlzplN
Paldat,IINEnext_display:INCalteep

388 .next_display DEY:DEX:BPLdispi

398 .update_tiee LDY811
498 .increeent_loop IDA1581STAtell

JSRchange:CMPO48:BNEcheck_hour
418 BEY:134854:STAteep:JSRchangefl

PO48:88Echeck_hour
428 DEYOMBNEincreeent_loop
438 .check_hour 1341:LDAttab,Y:C1

85118NEcheck_alars
441 LDAttabf1,Y:CMPI52:BNEcheck_al

re
451 1IN1848:STAttabOISTAttatiq1Y
468 •check_alare LDAaltemp:CMP1113;

NEexit:JSRsound
478 .exit kend of interrupt routing
481 PLA:TAY:PLA:TAX:PLAISTAIIFC:JAP(
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1,0LDY) is used in the program.
When run the program will ask you

for a time in hours. minutes and
seconds. The clock works in 24 hour
dme, so for 10 past 7 in the evening you
must type 19, 10. O. You will then be
asked for the alarm time — that is. when
you want the alarm to sound. When the
alarm does go off press Escape to stop it
or it will continue indefinitely.

The machine code is about &16F
bytes long. Changing P% in line 90 will
allow you to place the code elsewhere.
Probably the best place to store it is at
Se900 onwards, as long as you don't use
this space for any other purpose or use
file handling on the cassette filing
system.

The program uses two consecutive
bytes in zero page. These are selected by
'41- in line 70. One of the best places is
at &F8., &F9, as these locations are not
used by the operating system.

If you type *FX 250.0 while the clock
Is running, it will stop being displayed.
Typing *FX 250,1 will turn the display
back on. I f  you want to stop the clock
completely use SEX 250.255.

The clock uses interrupts generated
20 times a second. To  work out the
value to store in the counter you must
take the time interval and multiply it by
a million, in this case 1/20 * 1000000
50000,

50000 in hex is &C350 so enter &SO
into & FE64 and &C 3 into &FE65. The
largest interval you can have is just less
than 1/15 of a second.

The V I A clock is not extremely
accurate so it is best to lower the value
stored in the counter slightly, especially
if you are using a disc.

ildv/
498 .change LDAttab,Y:CLC:ADC81:CMP

tesp:BNEP1s4:110148:STAttab,Y:RTS
518 .sound 1.041890SRp1ay
511 LIA1111taRp1ay
521 341117:JSRp1ay
531 LDAVF:BPLsound:RTS
541 .plav STAausdatf4:1.1118musdat NO

0256:LPImusdat DIV256:1.1417:JSRIFFF1
:VS
558 .oldv BRK:BRK kold contents of

42161
561 .mode7 iRK If this contains 1.

Jo not display time
578 .count BRK \decremented 21 tilt

i a second
588 .alteep BRK \teeporary alarm wo

rispace
598 .temp BRK \temporary time works

pace
681 .ttab data for time

611 11q.11+13:(OPTNL.aldat \data f
or liars time

621 lln=PI+13:COPTNL.musdat \data
for alarm sound

631 INEXTIPW%f8
648 FORNX:1T033
651 READttabNI
668 NEXT
671 DATA132,157,131,48,48,58,48,48,

58,48,48,32,32,132,157,131,58,58,58,5
8,58,58,58,58,32,32,1,1,243,253,89,1,
3,1

688 NODE7
698 INPUT* Input Time in hours,minu

tes,secondsisia,RX,SX
788 PROCenter1ili,ttab+31
711 PR0Centerfn,ttabf61
721 PROCenter(SI,ttabf91
731 INPUTS' Input Ile@ Time' sH1,01

'Si
748 PROEenter(14Ioldat43):PROCenter

(NX,Ildatf6):PROCenter(SI,aldatf9)
758 PRINTss" Press any key to start

clock...."
761 •FX15,1
771 A=GET
781 •FX251,1
791 CALLenable_int:CLS:END
811 DEFPROCenter11./X,AX1
811 SS=STRSK
828 1FLENSS:1 SSell4S1
838 WatASCM1DS6S,1,1/
848 AVI=ASCNIDSISS,2,11
858 ENDPROC

This listing is included in this
month's cassette tape offer. Set,
order form on Page 205.
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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 drawn with a card
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
I) Random Access

2) File Sizes
3) Record Size

4) Field Size
5) Holds

6) Search

SYSTEM FEATURES
*  CALCULATE—using any valid expression

and store results,
*POWERFUL PRINTOUT OPTION—

eliminates need for separate mailing program,
parallel/Serial Printout allows setting of printer
control codes, l ine spacing, tabulation.
Headings etc., plus label printing with
horizontal and vertical tab control.

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

*TRANSFER—Records from one f i le t o
another.

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

*GLOBAL ENTRY—provides easy entry of
repetitive data and a powerful global editi
update facility that will save hours of typing.
SPOOLER—enables you to create spooled
files that are compatible with Wordwise, 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
for accessing your data. Marty of the programs
on the coming utilities disc were written using
this procedure.

*  TUBE—compatible with the 6502 second
processor.

*Comprehensive manual and tutorial.

Bota-Base Utilities disc containing many
advanced features such as full disc sort, AND/OR
search on 10 fields, wildcards, mail merge + many
other features.
Available Now f12

"Beta-Base is t o  use"
BEEBUG March 85

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

"rated best value for money''
ACORN USER Dec 84

disc based, single or
dual drives.
max 65,000 records.
up to a 2048 characters
and 200 fields.
up to 254 characters.
approx 1200 ADDRESS
records per 100k.
5 search fields using
powerful options.
500 records on 3 fields
in 60 seconds.

1 AsCiare5
MICRO SUPPLIES

REPLICA II 02.00
In addition to working with the standard single
density DFS's REPLICA II is now compatible with
the following double density DFS: OPUS 3.45,
UDM v. 2.00 and CUMANA OF&
The original REPLICA set every high standard so
the specification that we set our chief programmer
presented him with a real challenge. In fact
REPLICA II is now 2 separate programs, one for
DFS using the 8271 controller and theother forthe
various DDFS that fully implement °SWORD &7F.
REPLICA II will transfer many of your cassette
based programs to disc, even morethan REPLICA
did. Now when you buydisc drives you do not have
to throw away your expensive cassette based
programs.
REPLICA II transfers 'LOCKED' programs,
programs loading as files, programs that load
below &E00, those with u p to 9 sections and those
up to &6E in length e.g. adventure programs. No
more waiting for 6 minutes whilst your adventure
programs load.
REPLICA II is very easy to use and the user lust
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 dothe 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 II, which will hold
upto 16 programs, limited only by the disc capacity
and catalogue.
STATE DFS & 40 or 80 tracks

/Vete/PROFILE C 1 2 . 0 0
A PROCEDURE LIBRARY
MANAGEMENT SYSTEM
Now you can start the procedure library that you
always promised yourself PROFILE allows you to
store, list, merge and grab procedures without any
of the headaches. Automatic alteration of LINE
NUMBERS and resident variables such as TOP,
LOMEM etc release you from the tedious choreof
setting 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)
*NO LIMIT to the number of procedure discs

used
*MERGE Procedures into your programs easily
*LIST Procedures from disc to check suitability

etc
*  RENAME Procedures on disc
*GRAB n e w  Procedures f rom existing

programs
*  NESTED Procedures can also be grabbed

automatically
A Procedure can be a FUNCTION, a BASIC
program or part of it or a PROCEDURE.
With PROFILE you will quickly amass a wealth of
procedures which will enable you townte programs
quickly arid 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 i t  can  b e  re-used
automatically thereafter.
Make life easier for yourself and order PROFILE
today.
98 Middlewich Rd.,
Northwich, Cheshire CW9 713A.
Tel: 0606 48511
Open..9-5pm Monday—Friday
LUNCH 12.30-130

/ Va t t m  leNVAOitE BETA-ACCOUNTS NY laor•rwo N O T E  MODULE E25.00

This is the first module in an integrated accounting
suite of programs writtento be used and not simply
to please an accountant. This module contains an
INVOICE and DELIVERY NOTE program with 80
column input and screen editing, you see what will
be printed before committing yourself. 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
Base compatible file for use as a mailing list
A sales ledger sheet is printed automatically when
there is enough data to fill a page. alternatively the
user can print the ledger sheet before a full pagete
suit his needs VATdetailsare generated at the end
of the VAT period and the year to date figures canbe
viewed at anytime. 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 relativefiles arecompatible with CLARES Bel*
Base which can be used to manipulate the files as
required. A Beta-Base Utilities Disc will soon be
available and will provide Mail-Merge facilitiesard
links into ULTRACALC plus many other features
*INTEGRATED ACCOUNTS and DATABASE
*MULTIPLE VAT rates
*SCREEN EDITING with insert & overwrite
*AUTOMATIC DELIVERY NOTES
*INVOICE COMMENTS
*ACCOUNT HOLDERS details inserted

automatically
*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 ana
used to prepare hundredsof invoices per week. It
has no unnecessary questions or keys to press and
extensive but easy edit options, we have made life
as easy as possible for ourselves so why not take
advantage of our efforts.
Requiresdouble sided singleor twin single sided
drives for minimum configuration - n o  stock
control or customer database. Double sided
drives will enable a full integrated system to be
used.

FUN HOUSE is  a highly original suite of
educational programs suitable for ages 3 to 13. The
program is designed to encourage children to spe!
words which relate to objects found around the
home. Animation and music areusedtogood effect
and some highly original ideas are incorporated.
Each room exercise is terminated with a warning
item eg, the lounge finishes with 'FIRE' which
goes on to engulf the whole lounge. Tests with a
newly hired 4 year old resulted in us 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 you
afford not to give your children the same start"

Send for detailed newsletter.
All prices inclusive of VAT & Carriage
NO EXTRAS! Please state 40 or 80 track disc
and state which 0 F.S. you use
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EtROM ;00E34-50 7.1?8'' C27.50
BROM is the forst toolkit ROM to provide a FULL SCREEN EDITOR,
which means that you can scroll your program up and downlust like
NOR DWISE does with text, do not confuse this powerful editor with
he line editor used in other toolkit ROMs. The EDITOR allows
sert ion and deletion of lines and insert and overwrite within a line.

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 in a program and enter the EDITOR

the line generating the error, not only that but it will also posit ion 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
POMON & ROMOFF which enable you to turn °MA sideways ROMs
so that they stay off even after CTRUBREAK. very useful for avoiding
clashes especially for users with second processors. This also works
with the D FS and reverts to PAGE &E00 automatical ly.
CASE which fortes input into upper or lower case irrespective of
caps/shift lock,
FUST vihich hats a program one statement to a line but more
importantly it will even list *BAD PROGRAMS!
ONEKEY is a single key entry option but you can also define your own
strings to any ASCII key, just like an extra 48 function keys
Another group of commands provide FIND and selective or global
SEARCH and REPLACE facilities These Commands work with
strings and keywords or a mixture of both e,g ••FINDPROOhelp V.
will list the full line containing PROChelp, the 'T* simply tokenizes any
keywords.
Yet another group of commands allow lines to be moved or copied toanew location
The other commands provide function key editor. 'SAD PROGRAM'
cure, variable lister. Integer variable flush, program coMpactew et%
This is a genuinely useful ROM that no user should be withOut. Be
warned. once used you will riot be able to five without

this la the bee Ori-Screen BASIC Editor I have ever uSed; It is far
superior to BEE81113 softs Toolkit!*
Voiwfait
ThelltOrndieo ieSuit8N8 for usewitti SOLIDISK SIDEWAYS

UNLESS STATED ALL DISCS COMPATIBLE
WITH ACORN, WATFORD 1 AMCOM, UDM
2.0, OPUS 3.45 AND CUMANA On.  PLEASE
RING FOR C MPATIBILITY WITH H  R

D I S C
40 4 0  TRACK
80 8 0  TRACK

disc 3  3 "  DISC—ADD E3
EPROM



THE idea of a second processor is by no
means new, but Acorn has done more
than anybody to bring the concept to
reality a t  an  affordable price. Let's
explore the increased power this brings
and how you can benefit from it.

When 8  bit microprocessors were
first introduced, the addressing range of
64k seemed so huge that many people
thought it was a little over the top.

Those were the days when mini
computers like the PDP8 ran quite
happily on 8k of memory.

It took 512 chips to make up 64k of
memory and the power supply require-
ments made it very difficult to get that
many chips working on one system.

As time passed it became possible to
till up the 64k of address space. but only
on the more expensive machines.

Nowadays most microcomputers
have the 64k of memory space full and
the designers are scratching around for
tricks to increase it.

In fact the only way to do this is to
"bank switch" memory. That is, have
64k of memory available at any instant,
but make part of it switchable.

This i s  rather  l i ke  reading a
newspaper through a card with a small
hole. All the print can be accessed. but
only a bit at a time. This is what happens
with the sideways ROMs in the BBC
c o M p u t e r .

The only way to truly increase the
power is by  having more than one
microprocessor, in  the first case a
"second processor", but the number is
not limited to two.

There are three different ways a
second processor can operate — a
master processor. a slave processor, or
a co-processor.

The first and last ways have been
converted into products, so let's see how
they work.

The only co-processor type is the
Acorn 6502. This shares the work
between i t se l f  and t he  or ig inal
processor.

The way the system works is that the
original computer acts as an input/out-
put processor while the new processor
does all the "thinking".

In this way some parts of a program
can be handled simultaneously or, as we
say, "in parallel".

Let's look at an example. Suppose
you have a program which draws a
rotating cube on a  single processor
system.

The program first works out the
position of a line to draw and then draws
the line by calculating the position of all
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the points on that line and lighting them
up on the screen-

Now, in a two-processor set-up, one
processor can work out where the line
should be drawn and pass that
information on to the other processor to
do the drawing.

In that way i t  can work out the
position o f  the next line while the
previous one is being drawn.

As there is some overlapping of tasks,
the whole job runs faster.

Add to this the fact that the 6502
second processor itself is working at
3MHz as opposed to the BBC's speed of

2MHz and you will see there is going
be a speed-up even if little of this par
sharing, as it's known, takes place.

When you add the 6502 seco
processor. you gain quite a bit of ex
speed — up to 50 per cent more.

However, that's not all you gain.
each processor can address 64k
memory, you now have a system ‘ki
128k plus any extra from sidewa
ROMs.

Of course you can't use all of that f
Basic programs, but you do have m
room to move.

Using one processor. memory spa



s going to
is parallel
place.
2 second
t of extra
)re.
I gain. As

64k o f
item with
sideways

)f that for
avernore

)ry space

rust be allocated to  the operating
i'stem. the input/output devices, the
creen display and your program.
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ooks after the language and the other
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Therefore there is more room for

our programs.
The 6502 second processor sets the

'AGE variable which determines the
tart of your program at &BOO and the
IIMEM variable that determines the
Id of your program at 8413800, thus
ring you 44k of programming space.
The rest of the memory (20k) is used

to hold the Basic language and the
routines needed to communicate with
the input/output processor.

As your original computer now copes
only with the display. filing system and
input/outputs, a little slack memory is
left over so the character set is exploded
allowing you to "user define" all the
characters.

This set-up is especially good when
you need to write a program with large
arrays.

I found i t  invaluable when I  wrote
Mornington Crescent (for the Apri l
1985 issue o f  Ti le Micro User).

Although the game was designed to
be run on a  single BBC computer
system, i t  took f ive programs to
generate and edit the linked database,
and most of those would only run with
the extra room the second processor
gave me.

It also allowed me to work with a
Mode 0  display without losing any
memory.

There is a price to pay for all this,
besides counting the money. This lies in
the ability t o  use some commercial
software, mostly in sideways ROMs.

There is a  lot  o f  misconception
surrounding this. Some people think
you lose all sideways ROMs including
disc filing systems.

In my set-up I run a Watford DFS,
but in order for the second processor to
run, the Acorn DNFS must be fitted.

I simply have the two systems fitted.
making sure that the Watford system is
to the right of the Acorn system.

Then the second processor will power
up using the routines in the Acorn
system but give me the Watford DFS.

If I want to power up using the Acorn
system alone. I  simply hold down the
D key while I  press Control+ Break.
This wi l l  work even i f  the second
processor is not fitted.

However, both ROMs take up work
space, so slightly reducing the amount
of free memory.

Some utility ROMs think they know
where Basic stores its integer variables
and operate on them.

With a second processor attached,
they are now over in the other processor
and so the ROM appears not to work.

Another problem is that some ROMs
take up the space used by the operating
system to communicate with the second
processor and so  their  action i s
interfered with.

This is  due to  software houses
equating a second processor with the
second coming and building their
foundations on sand.

Far be it from me to say they were
greedy and ignorant — let he who is
without indirection cast the first stone.

Which brings me to the next point of
incompatibility — indirection.

This is the use of the operators ?
and $ (before a variable, not after it). It
is still possible to use these operators to
operate on data structures on the second
processor. In fact you can construct a
very rich set o f  data structures using
this.

However, in  a  lo t  o f  programs

July1985 MICRO USER 1 2 5



From Page 125
(especially my Body Build ones) these
are used di rect ly  t o  access the
input/output devices.

These need t o  be changed t o
OSBYTE calls which write to  the
input/output processor.

In some cases, however, it is not as
simple as this.

Suppose you have an interrupt driven
task like my Real Time clock (Micro
User, February, 1984), This generates
an interrupt every half second to update
a time display on the screen.

If you simply run this program on a
second processor, the interrupt service
routine code wi l l  be in the second
processor.

It needs to be moved across into the
input/output processor before i t  can
run.

This is  because all interrupts are
handled by this processor and not the
"thinking one".

Fortunately there is a simple answer
to all this incompatibility. It's an OFF
switch on the second processor.

When it is oft, it pretends that it is not
even connected so everything that used
to work still works.

So, using the 6502 second processor
requires you to think a little more deeply
about what-is-happening-where when
controlling the inputs and outputs.

If you're a pure Basic programmer,
you just forget about it and everything
works as before but faster and with
more room. The co-processor shares the
work.

Now with a master second processor
things are quite different. Your machine
takes on a Jekyll and Hyde personality.

These are normally processors of a
different type to the 6502 found in the
BBC computer.

A typical one is the Acorn Z80, What
this does is allow you to have the
capability of running other software at a
reduced cost.

You see. you already have half the
computer system i n  your  original
system. so this need not be duplicated.

This approach will only work if  the
other software can be tricked into
sharing its input/output tasks with
another processor.

Many people have asked if they can
use their Spectrum or  Dragon as a
second processor. This is not only
impossible, but quite pointless.

These systems were designed to run
on a single processor and cannot be
made to separate their tasks.

The code operates directly on the
hardware which contains all the input
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and output devices i t  needs, so no
advantage will be gained from running
two machines like this together.

It is possible to write routines to swap
files. but this is best done through a
serial port.

The reason why the Acorn Z80
system can operate other software is
that the software has been designed to
run under a  multitude o f  different
systems.

It is known as CP/M (Command
Programming for  Micro/Mini Com-
puters).

If a program wishes to  make an
output i t  does so through a specific
operating system vector.

Each installation then processes this
according to what hardware it has.

To run CP/M on a new machine only
the basic operating system has to be
changed.

What in fact happens is that new
CP/M software has to be configured for

7

a particular installation. This involves
changing control codes and disc
formats. among other things.

This process is, however, semi-auto-
matic, so  the person doing the
configuration need have no actual
knowledge of the code being translated.

This is why there is such a lot of
software available for this system and
why it is a sensible way of operating a
second processor.

The Acorn Z80 system, by the way.
needs twin double-sided 80-track drives
to work, a fact not emphasised in the
advertising.

This "universal" approach can also
be found now on the 6502 second
processor with the introduction of the
UCSD P system.

In the P system all programs are
compiled down to a pseudo code called
P code. This is like machine language
but is not specific to any machine.

When the program is  run,  an
interpreter turns the P  code into
instructions. Therefore, on each new
processor, only the P interpreter has to
be rewritten.

This is relatively straightforward.
To handle different hardware, the P

system uses a file called BIOS at
Input Output System). This handles
character translation.

This system is  fast growing
popularity, but program developm
under the P system is more like work'
with a  mainframe's operating syst
than is  usually the case on mic
computers.

The final reason for adding a mas
second processor is to get increa
power through the newer micr
processors.

This means that a 16 or 32 bit micr
processor system can be economicall
made.

I have just got my hands on a field
trial version o f  Acorn's new 32 bit
processor, but more of that later.

With a bigger processor you can ha%
more memory space than the 64k oft
8 bit machines.

In fact we are at the stage where the
addressing space of a 16 bit processor
seems so large it is a little silly, For
example, 24Mbytes is a common value.

Most machines make do with about
Imbyte. with Acorn's large business
system handling 4Mbytes.

Finally you can add a slave second
processor. This is done to handle one
particular job and report back.

There are many examples of this that
you might not  have noticed. For
example, most printers are micro-
processor systems. as is Acorn's speech
chip.

The Pluto graphics board from to
Research has a processor just to look
after the drawing of graphics.

I have connected one of these to the
I MHz bus and written a routine to pass
the graphics commands directly to it,

This speeds u p  large graphics
programs and also frees some memory.

When my 6502 second processor
system is attached. I  have in effect a
three processor system — four or five if
you count the speech chip and the
printer.

There is scope for adding many more
slave processors for doing jobs like
signal processing and communications.

One o f  the reasons 1. first became
involved with the BBC Micro was the
way it could be expanded.

A second processor is certainly one
of the better ways to expand your
computer's power.

But remember t ha t  w i t h  t h i s
increased power comes the added
responsibility of looking after it.

Once you have used a  second
processor system, you will never want
to be without it, even if it is switched off
for some of the time.
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Spectrum (all models)

€29.95

VIX 5000 modem €49.95
Optional extras for use with V IX  5000

€54.95

User to User software (on cassette) E3.95
Ascii format software to link to bullet €6.95

MICRO PACKS

€129.95

1200/75 Acoustic modem with BBC Corns pack £39.95
BBC B micropack .  . E59.95
Commodore 64 micropack €99.95
Commodore Pet range E99.95
Apple II range excluding Ilc £99.95
Apple Ilc €129.95
Dragon 32 & 64 E59.95
Tandy Model 1 & Ill €99.95
MSX machines including word processor and database €199.95
ACT Apricot €179.95
ACT Sirius €179.95
Victor 9000 E179.95
IBM PC & most compatibles €179.95
Dec Rainbow 100 €179.95

1200/75 Baud Acoustic modern €29.95
Modern 1000 • €49.95
Modem 2000 €54.95
Telemod 3 €139.95
Teletext Adaptors
-r-rx 2000 (Spectrum all models) €129.95
Optional Extras & Spares
BBC (Micronet) Rom , €15.00
IBM PC Colour Rom €57.50
IBM PC Monochrome Rom E57.50
IBM PC Hercules Rom f  57.50
Leads P.O.A.

El
The Single Source Solution for

ALL Computer Communications.

Modem House are pleased to announce the following special
offers, available from your local dealer, or direct by mail.

Micro Packs
All micro packs include all necessary items

to turn your  micro into a communicat ing machine

Open the  door  to  a  w h o l e  n e w  wor ld .

I (  4( Sincla ir  a l  Complete Communications Pack i r t  .4k
including V21/V23 Intelligent Modem

1179.95

Fid

MODEMS

or.* LOE

A complete range of  multi baud rate modems are also available at prices
ranging from just over E100 to over E2,000, We think i t  is the biggest

stockholding in Europe Jus t  ring:

Modem House
Computer Communication Consultants.

lolanthe Drive,
Exeter.

Tel: 0392 69295

July 1985 MICRO USER 1 2 7
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specified number or segue
each call being optionally n
can be created and for eac
attributes which allow Corr
system. Nothing could be easper Any baud rate may be configured under software
control including two new c perating speeds 1200 and 600 half duplex which were not
previously available. Finally i f  you hope to set up your own database or bulletin board,
the accessory board includi slauto-answering,
Nightingale and accessory I r d ,  a complete solution.
Nightingale modem E119, lc b o a r d  E49, Commstar
Commstar dialling software liailable on disc for El0 plus VATComrnstar & Nightingale Cc mbination E139
All prices exclude VAT. Payrtent accented by Cheque, Visa Cr Access.=E1

logy TIONS aLECTION

1

NIMSTAR-Nomir ra ter  &forth, 1985 B, ilibl t MILT orrirrrput. ire, dlledt d, Oviiiiiistdr
software. With it's powerful clombination of Viewdata and ASCII terminal capabilities, Corncommunications software youi will ever need. -l-I
Developed specially for the BBC in an 8K eprom, Commstar once fitted, is always ready to
versatile Cornmstar is also veiry easy to use, Full advantage i made of the BBC's function
manual describes each of Coinmstar's features in simple teri ns_ In addition to preprogram
iogon strings and passwords Can be placed under the functidn keys to facilitate automatic .services which are available. When used in conjunction with the Nightingale modem or oth

liCommstar opens up a hosto possibilities. Did you know that c o u l d  uld access your bank
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NEWS RELEASE
OBBS Bulletin board software
Now. with OBBS and the
Nightingale modem fitted with
auto-answer accessory board,
you can run your own bulletin
board on a BBC micro. The entry
level system includes many
features normally Only found on
systems costing ten times as
much. Full message searching
and XMODEM uploading and
downloading of software are
provided along with unique
colour teletext graphics and text
facility. E21.74 plus VAT
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r  tar is probably the only
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er! multi-standard modems,
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• REF. Produces a cross
reference listing Of the
current basic program
All variable names are
listed (WITHOUT HAVING
TO RUN THE PROGRAM!)
in alphabetical order
followed by the line
numbers on which they
are referenced Numer ic
items can also be crossed
referenced if desired

'SORT, A built in sort
routine allowing any
single dimension array,
be it integer, real or string.
to be sorted

BASIC COMMAND LIST:-
• PROG, *BAD. 'EXTEND.
"PACK, *SORT. -PAGE.
-ENVELOPE. • FIND,
• REPLACE, 'XREF.
•TRON. •TROFF, •CHAR.
•EDIT. -EDKEY

MACHINE CODE
COMMAND LIST:.
• MCODE, 'MOVE,
•CROM, •SLOW. •GET,
• PHEX. 'CO. -MON,
• HEX, -SPACE •  DGET.
• D1SCED. • DIS, • DEBUG
'CRC. • REL

•HEX. Is a lul l  HEX dump,
displaying 8 bytes of HEX
and ASCII equivalent per
line A  status line shows
the current address and
the byte al this address
in:- HEX, ASCII. Decimal
and either the binary.
basic token or assembler
mnemonic Forward and
reverse scroll ing al the
display at normal and

high speeds is a feature.
as is a full on screen
memory editing facil i ty
which allows inputs in
either hexadecimal. ASCII
characters or assembler
mnemonics

*MON, Serves the same
function as 'HEX,  but the
display is in
disassembled °henries.
rather than • HEX.
The editing and scroll ing
tacilt ies are the same as
or • HEX. An additional

feature ol *MON is the
abil i ty to directly fol low
JSR's. branch.s etc.

F Software
 8. Canal Side Ind. Est, I

 Ltd.,

Woodbine St East, 2 4  h r s  H O T L I N E
Rochdale 0L16 5LB

I 0 7 0 6  341111

Name

Address

•DEBUG. A fu l l  featured
program debugging aid,
al lowing the programmer
to see the most int imate
detai ls ot the program
under examination
Features, variable speed.
single stepping,
breakpoints, continuously
updated disassembler.
selective HEX dumps
(up to 61 plus current
slack, all continuously
displayed on screen, pies
many Other features

• DISCED, A
comprehensive disc
sector editor enabling any
sector of a disc to be read.
inspected. edited and
written back I I  wil l work
with any 40.80 or dual
formatted single density
disc

• DGET, Searches a disc
for all occurances of a
string or group of bytes

•REL.. Enables machine
code to be easily moved
around in memory,
automatical ly adiusting
JSR.e.,IMP's etc

*SLOW, This command
causes the entire
computer to slow down to
any variable speed
between I and 255
This can al low the in
depth study of graphic s
methods etc

• EDIT, A dynamic basic
screen editor, cursor
control led with lull
forward/reverse scrolling
of listing. incorporating
insertridelete lines.
insereoverwnte
characters, enter line Imre
any position after editing.

Designed with the serious programmer in mind,
a 16K Eprom pacxed with a multitude of
programmer friendly utilities, as with all
SLAVE'S, SLAVE is instantly available and will
obey an extensive range of commands. So why
not invest in more muscle for your BEEB, and
get some help with the heavy world!! SLAVE
has over 30 comprehensive machine code and
basic tools.

Slave is available direct f rom A& F Software Ltd for only 1'39
This includes post. packing. VAT, and User Guide.
Please send m e  a Slave.  I  enc lose m y  cheque/PO fo r  f  39

Please debit my
Cheque N• _  _ A c c e s s i V i s a  N-.

Teiephone

Remittance to:-
AI& Software Ltd..
Unit 8, Canal Side Ind Eat.,
Woodbine St East,
Rochdale 01.16 5L13

Pleat *  allow 14 days for delivery.

11
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Elect mnequ'cip
(Authorised BBC Micro Dealer, and Econet service centre)

N O R O M E N D E

SJVOtT 14 Volunate Detio 1413JOIr41.CkN
BA0LIA0 Vo l  trout TIBI Adeptot Box
ILIVOLT 3T Vol t  mac* Delta 3B Tvon JoystickS
11,1%10133S Vat-inns Delis 3B Slog* Joystick

14" TV/Monitor
E173.75 + VAT
Remote version E209.00 + VAT
Offer includes RGB/BBC cable.
Green Screen Monitor £66.00 + VAT

SOFTWARE SALE
mostACORNSOFTE2.99 inc VAT
most OTHERS E1.99 inc VAT

VOLTMACE JOYSTICKS
10% off list prices

Discounted p o o l (  VAT
13.46
13 36
I? 99
11 95

Buy this superb TV/Monitor from the
original distributors (since Sept '82)

MSC BOXES
30 Disc Box 6 0 0
40 Disc Box   1 2  00
45 Dist Box 1 6  48
90 Disc Brit 2 2  00

MODEMS
Telemode II £60.83 + VAT
Telemod III E152.17 •  VAT
Nightingale £13900 + VAT

LISTING PAPER
11 x 9 5" vyith micro
Red's - 6  52 per 1000

TAXAN/KAGA
4Lonswir-,KP810

E260.00 + VAT

Printer Price includes paper and BBC interface cable,
Screen dump ram available for E11.50

Elect ronequip
36-38 West Street, Fareham, Hants (0329) 230671

OUST COVERS
AXSOFT   4 . 5 6
FX80   4 . 6 0
KP810   4 . 0 0
BBC Micro   3 . 6 0
Microvitec   5 _ 3 0
PW1080A   4 _ 0 0

MAIL ORDER
ONLY THISITEM EPSON

11 X - 8 0 1 7  E225.00 + VAT.
f----

1 1 X - 8 0  E328.00 V A T

Printer Price m s =  paper & BBC cable
Screen dump rom available for £10.00 + VAT

TTL
Sao
sty
STh
612]
9132
Si l l
5244
5245
9301
430

SIDEWISE S I D E W I S E  FITTED

"SIDEWISE" rom board for BBC Micro.

C BIOSNL A's etc
3091
081/1120
4013
44)20
4810
/002
5522
1.94324
/•'9149 ILA
SEMI  ULA
9211

A l l
ACORN
PUTER

No soldering required £34.20 + VAT

BBC SPARES/ROMS
UPGRADES

CO A c t r .  13/S 1 0 0  01]
30 E r A o r t  5 0 0 0
46 S p n c 4  .  .  . 41 80
70 1 • 4 “ 1 9 9 4  10 129 2 3 0 4 ]
20 A s k ,  low aqui 1 4  00
35 P o n w t  ;on I  5 00
41 S e m i  1 1 1 1 0
00
00
15

4 57
4 13

so
200
1 25
5 22

10
15 /6
545

SsOlo

I M P V  O a k

I - . . . m e
I I

BRANCHES
MAIL ORDER: 36-38 WEST STREET
FAREHAM, HANTS. (0329) 230670
SHOP/TECHNICAL: 59 WEST STREET
FAREHAM, HANTS. (0329) 230671
KINGS LYNN: 17 TENNYSON AVE.
(0553) 773782
Postage 46p. Securicor 4.90 (per parcel) inc. VAT
Please add 15% VAT to all prices and carriage
Prices subject to variation without prior notification
All offers subject to availability
TRADE, EDUCATIONAL & HMG ORDERS
(Phone for discounts)
Large Stocks 2 4  Hour Despatch

MAIL ORDER ENQUIRIES TO BELOW OFFICE

5230
2 80
) 28

5242

Phone for
comprehensive
catalogue

ROM.
1 2 1A35 000
841K ,1 Rom 2 5 0 0
Cnt49194, 2800
Comm9ntr.atx 5 8 0 0
1w4111,491 2 8 0 0
011L Ottio• 2 8 0 0
004499.., 1 1  91
EMMA io 2 5  22
0,991.9484,4 2 8  00
Gm,n114 Hon 2 8  BO
.191999f. 2 4 1 4
1,989949199 2 0  00
SEmen Nmp Rom 1 3  CO
S1•909 2 5 2 2
Spbticidet 1 6 %
14900 2 3 4 5

flon 5200
'Art954=9 5 7 0 0
WanNots, Plus 4 9 0 0
Wanton, Hun 1 9 ( 0

BBC
July 1985 MICRO USER 1 3 1
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You've seen Star  Trek's 3D chess, n o w  try
this earthbound version of noughts and crosses

EVERYONE knows the conventional
game of  Noughts and Crosses. This is
where a 0  or a X is placed by alternate
players in a 3 x 3 grid, the winner being
the first player to complete a straight
line of  three.

Most people also know that i t  i s
possible to secure at least a draw either
as first or  second player, although the
first player has a definite advantage.

In this game, 0  is always the first
player and X  always second.

We thought it would be interesting to
produce a  three dimensional version
using a cube o f  27 boxes (3 x 3 x 3).
Having written most of the program. we
learnt that the idea was not original, as
mechanical versions already exist.

So we set about programming the
computer to  play (either as 0  or  X )
against a human being or against itself.
It can be beaten. but is not a complete
pushover.

When this idea had been developed it
was quickly found that 0  could hardly
fail t o  w in  i f  he immediately took
position in the central box. An  option
was therefore introduced to overcome
this by making this central box illegal.

However 0  by  correct play would
still win even against the best defence by
taking one of the eight corner boxes. So
a third option was evolved wrhereby
each o f  these eight boxes was also
illegal, until one o f  the three adjacent
edge boxes was occupied. either by the
player want ing  the  corner  o r  the
opponent.

The three options can be selected as
skill levels E, M or D (easy. moderate or
difficult).

The obvious game to play is where
the first to make a straight line wins, and
that is indeed the only possibility in the
original two dimensional game on nine
squares. So games I  and 2 (in two and
three dimensions respectively) are won
by achievement of a straight line, in any
direction.

To  a d d  in te res t ,  g a m e  3  w a s
introduced ( 3 D  on ly,  o f  course). i n
which the winner is the first to complete
two straight lines.

For the tacticians we then devised
game 4. It is identical to game 3 with one
important exception. As soon as either
player completes the f i rs t  l ine,  the
opponent is awarded an extra turn.

The t r ick,  o f  course, i s  t o  delay
finishing a line until you have at least a

132 MICRO USER J u i y  1986

second lined up and your opponent has
none which you can't block.

If  VOL1 have perhaps hitherto had
difficulty in beating the computer this is
where you have your best chance. The
programming got rather complicated.
and ended u p  less cunning than we
would have liked.

Game 5 is for the masochist. You

By PAMELA and
DENIS S M I T H

simply go on until every box is filled, the
winner being the one with the most lines.

Except in game I .  all skill levels are
allowed, wh ich  gives 13  di fferent
versions to choose from. There are even
more i f  you count the handicapping
described below.

It may be worth mentioning a few

pitfalls for the unwary:
If your name is Charlie. Chr'

Camilla. don't type in just your initi
you do  the computer wi l l  think you
mean him. and play the game for vou.

The options E .  M  o r  D  can be
different for each player within the same
game.

The boxes are in three planes — white
is the nearest, then green. then yellow at
the back. Within each plane there are
three rows. A .  B  and C .  and three
columns 1. 2 and 3.

To move t o  a  certain box .  the
computer understands o n l y  these
commands -  initial o f  colour, column.
row. For example box •Y3A• is at the
bottom left corner of  the rearmost plan
(yellow).

Note that the format is the same 1
game I. Although it is on one plane only

01
al,

ENV(8%) Assigns a value to each box
according t o  i t s  location,
and whether it has a O. an
X or is empty.

test%(B) U s e d  t o  test characters
typed in for moves.

L%(B%) Va l u e  given permanently by
FNV(B96), to each box.

Aqip(B%) Temporary  value used by
PROCbeebgo.

law I s  true or false according to
legality of  proposed move.

loc% T h e  current box.
CH% E i t h e r  X or 0, to be printed.

Colour of CH%
Gives fu l l  instructions i f
asked.

P% P l a y e r  0 or 1.
tns T o t a l  number  o f  boxes

occupied.

VARIABLES
H%

status

line

G%

d1/4,

s%

game
end

n IS, n2$

Number of b o x e s ,  9
or 27.
Used b y  PROChowmany
to see i f  game finished.
Depends o n  game option
and lines completed so far.
True i f  a full line (as tested
by PROCtry) exists.
The box being tested by
P ROC beebgo.
Adjacent boxes examined
by P R O C b e e b g o  a n d
PROCtry.
Box n u m b e r  g i v e n  b y
PROCcalc
1 to 5 as chosen.
True or false as decided by
PROC howmanyr.
Names of players, 'C' if the
computer is playing.
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PROCtable

PROCchair

PROCsay

PROCshow

PR OCinstruct

PROC query
PROCdemo

PROCwho

PROC ask

PROCstart

Draws a  grid o f  9
squares.
Draws diagonals to
connect three 3x3
grids to form the cube.
Writes messages out-
side the text window —
say, top left.
Deletes existing CH%
and draws new.
Does so i f  required
by
PROCquery
Prints an 0  and an X
to show how to give
the right commands.
Asks whether the
player is the computer
or a HR. I f  the latter,
your name!
Determines skill levels
E. M or D, and game
option (1 to 5).
Redraws cube and
resets variables.

PROCEDURES
Assisted by  PROC-
invalid, checks that
only correct letters
and numbers are sub-
mitted for moves. I t
also converts any
lower case character
to upper.
Converts the string
input to the appropri-
ate box number before
FNIV.
Checks t h a t  t h e
chosen box is both
legal and vacant.

etc. Makes various noises.
Tests for a straight
line o f  three similar
characters.
Draws a  dotted line
where f o u n d  b y
PROCtry.

PROChowmany Decides i f  sufficient
lines are complete for
game to end.

PROC valid

PROCcale

PROCIegal

PROCtune2
PROCtry

PROCrow

PROCdraw P r i n t s  "draw" i f  the
cube is complete with-
out anyone getting a
line.

PROCwin S h o w s  the winner.
PROCfivend C o u n t s  up the lines

for each player. (Only
for game 5.)

The folloring are called only when
the computer is playing:
PROChecbgo

PROCaward

PROCbestmove

Looks a t  each box
and considers the
prospect o f  each
adjacent box being
filled with 0  or X.
Gives marks for fin-
ishing l ine, block-
ing opponent, etc,
according to level of
game.
Looks a t  m a r k s
awarded to each box.
and makes the best
move.

July 1985 MICRO USER 1 3 3
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BASE
ROM LIST:
ROMSAVE-
FORMAT.
VERIFY:
FREE:
SAND:
BAND:

Fuji 51/4" Disks
Packs of 10

Eproms
2764 (250 ns)

134 M I C R O  USER J u l y  1 9 8 5

•  VECTOR
TAPE TO DISK UTILITY

Features
+ O n c e  only purchase
+ C a n  save to any diSk
-4- Very user friendly, help pages on disk
+ 40180 Format
+ N o  awkward ROMs, can be used on any

machine
+ C a n  load to all available RAM 8i400-87FFF

Simply the best tape to disk utility available

Prices: Separately - 16.00 for Vector 1 or Vector 2
With another product 05 ,00  each

40 TK SS/DD
40 TK DS/DD
80TK DS/DD

GHALICE
ALL SOFTWARE NOW AVAILABLE ON 3" DISKS

THE SCYTHE TOOLKIT
If you can't see the wood for the trees, get the Scythe and Hack your way through! This ROM contains 20 useful commands, and has the
added bonus of accepting both HEX and Decimal entry. The ROM commands can all be preceded with a a n d  there are inbuilt ROM
management routines to help avoid conflict with other ROMs. Supplied with comprehensive manual.

MDIS: A  fast Up/Down scrolling disassembler which will examine all paged ROMs M A S T :
Will work in any 40 or130 column mode.

SDIS: W i l l  spool disassembled code in a form compatible with the BASIC2 assembler
as data is represented with EOUBs.

MEDfT: M e m o r y  editor with hextascii display Up/Down scrolling with paged ROM/
RAM access. Will work in any 40 or BO column mode.

KLIST: E x p a n d s  soft key definitions and presents them so they can be easily edited, all TDISK:
codes are expanded so that Wordwise type definitions can be changed.

Will accept a number and display its Hex, Decimal & Binary equivalents.
Displays what ROMs are present in your machine and the ROM sire.
Will save any sideways ROM to the current filing system.
Formats a disk to any number of tracks.
Verifys a disk shows up bad tracks, and displays an error count.
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.

Dataware
sae*  Minty': Specialised database for the photographer tailored for perfect
cataloguing of a photographic collection. (Disk Only) E 1 e . 0 0
Spellwise : Spelling checked for Wordwise lchecks the Wordwise example document
in six minutes). £ 1 6 . 0 0
Contents: Produces a page numbered contents list from spooled test E l e  00
Ma m • Write your own adventure and test it on the Beeb. Requires Acomsoft Lisp to
operate Eliza is also included on the disk. You write the rules to suit your
requirements.1Disk Onfyl E 1 6 . 0 0
All software 115.00 if bought with any other product.

E17.60
E24.50
E 28.60

Each E L L S °

SOFTWARE/HARDWARE •

T H E

BAD
MRELOC

SLOW:

VECTOR

ROFA

• vEcroR 2 •
DISK TO DISK UTILITY

Features
+ Can  copy to any disk
+ 4 0 / 8 0  Format
+ U s e r  friendly, menu driven
+ Conta ins  powerful modes to examine disks
+ Cop ies  protection we would rather not tell you

about! !
The most powerful disk to disk utility available

Vector 1 double density versions compatible with
Opus, UDM and Watford DDFS (please state density
and DFS when ordering)

Will Search a Basic program for any VDU codes (which may for instance be
used to make the program unlivable' and replace them with a " .

Will attempt to repair a bad program.
Will add a relocating program to a machine code file so that it will
automatically download and run
Will slow down operation of the BBC lover a variable range) to allow easier
playing on many games, and the analysis of the operation of graphics. etc.

Comprehensive file transfer utility allowing you to transfer files between filins
systemsli a ROM, Net, Disk, Tape & Tape 31, Many features including:
locking/ unlocking programs, any length of file, plus most forms of tape
protection coped with.

Will produce a menu of the programs on a Vector 1 program disk, and run
this 'ditty will cope with some forms of protection whiCh Cannot be handled by
any disk based product

Will switch off a particular ROM so that it cannot be accessed Even Scythe or
be switched off'

RON: W i l l  reactivate a particular ROM.

PRICE E24 INCLUSIVE

Orders to: Chalice Software 3  Merlin Way, Covingham, Swindon SN3 5AN

Nucleus Software & Concept Keyboard
The fastest way to teach reading - EFL etc. Many applications which allow teachers to
introduce their own ideas. No 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)

All Enquiries Please Ring: 0793-615026
Dealer Enquiries are Welcome



From Page 132
all commands must start with 'W" for
white.

A line may be made in or cross any
plane. row or column so long as it is
straight. I f  the centre box has not been
declared illegal the line may go from one
corner t o  t h e  opposi te co rner  —
W3A-G2B-111C.

Unless playing game 5.  where the
lines are counted at the end, there is no
special advantage in finishing two lines
simultaneously. The  computer looks
only to see whether there is a complete
line, and awards, no extra marks i f  it
finds two or more.

Don't worry about the long time the
computer takes over its moves. It speeds

up as fewer boxes are vacant.
We heard about the chess program

which took three hours to decide P-K4.
and decided n o t  t o  use recursive
procedures (thus converting a weakness
into a virtue, as we don't understand
recursion anyway!).

In fact, the computer should never
rake more than two minutes on a move.

Compox listing

10 REM
:COMPDX
:Three-dieensional Noughts
and Crosses

20 REM IC1 MICRO USER 1984
30 •1=4

:law=TRUE
40 *KEY10'0.:NRUN:11
50 DIM LV27),test/I41,A/I271
60 MODE 5
70 ENVELOPE 1,8,1,-1,1,1,1,1,121

,-10,-5,-2,120,120
:ENVELOPE 2,1,0,0,0,0,0,0,126
,-1,0,-3,126,126
:ENVELOPE 3,3,1,1,11111,1970
9-1,-1,-1,69,0
:ENVELOPE 4,2,0,50,-30,2,1
,2,127,-4,-2,-1,126,0

BO VDU 28,11,31,19,17,19,1,2,0
,0,0,23,231,112,216,216,216
1216,216,2169112,23,233,216
)216,112,112,112,112,216,216
,23,242,0,168,80,168,80,168
00,168

90 VDU 23,230,0,0,0,32,32,0,0
,0,23,240,248,248,248,248,248
1248,248,248,23,241,248,216
036,168,168,136,2161248,23
,243,248,0,136,216,216,136
0,248

100 •FX15,0
110 PROCboard

:PRDCquery
:SOUND 2,2,150,10
IF OWN' OR Hen'

THEM 140
ELSE 120

120 MODE 7
:PROCinstruct
:SOUND 2,2,85,5
:IF 0400' OR 0$28(14
THEN 140

130 NODE 5
:VDU 28,11,31,19,17,19,1,2
,0,0,0

:PROCsetup
:PROCdeeo
:SOTO 120

140 REPEAT
150 MODE 4

1PROCwho
:PROCask
:MODE 5

160 VDU 28,11131,19,17,19,1,2,0
,0,0

170 PROCstart
180 REPEAT

:IF tnszeak
THEM line=FALSE
:90TO 320

190 P1=P1t-1
:tns=tnifl

200 PROCsay(1,2,CHR$ (232411)
210 IF n10°C1 AND P1=-1

THEN PROCbeebgo
:GOTO 280

220 IF n2WC" AND 11=1
THEN PROCbeebgo
:SOTO 280

230 PRINT
:INPUT ,6$

240 test%=TRUE
:PROCyalid
:PRINT

250 IF testWALSE
THEN PRINT 'Are you sure ?!71
:PROCtune3I251
:60TO 210

260 PROCcalc
:PROCIegalIsIl
:IF ABS UM/1)27
THEN PRINT "Already taken!'
:PROCtunelI4,111
:PROCtune3(60)
:8070 210

270 IF law=FALSE
THEN PRINT Not allowed'
:PROCtunelI411/1
:PROCtune2
:SOTO 210

280 PROW:3;0;1,2324U
:PROCtune1tPW,s11
:L1411=FNVIsX14P1

290 IF tn022
THEN PRINT ';tns;" boxes"are
nae"taken."'eaxi" total''

'allowed!'
300 IF game=5

THEN 340
310 PROCtry
320 UNTIL line=TRUE OR tns=max
330 SOTO 360
340 UNTIL tns=eax
350 IF game=5

THEN PROCfivend
:SOTO 390

360 IF line=TRUE
THEN PROCrom
:60TO 380

370 IF tns=sax
THEN PROCdraw
;SOTO 390

380 PROChoolany
:IF end=FALSE
THEN 180

390 PRINT —"Another game 71
400 UNTIL BETS =1111
410 CLS

:VDU 19,0,1,0,0,0
420 SCOL 0,3
430 MOVE 200,500

:VDU 5
440 PRINT 'Goodbye, then!'

:VDU 4,26
450 END
460 DATA 11108,528,2,108,384,3

,108,240,4,252,528,5,252,384
0,252,240,7,396,528,8,396
,384,9,396,240,10,300,720,11
,300,576,12,300,432,13,444
,720,14,444,576

470 DATA 151444,432,16,588,720
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From Page 135

07,588,576,18,588,432,19,492
9912,20,492,768,21,492,624
,22,636,912,23,636,768,24,636
,624,25,780,912,26,780,768
,27,780,624

480 DEF PROCshow(locl,sign%)
490 RESTORE 460

:REPEAT
:READ n%,x%,y%
:UNTIL nI:loc%

500 LOCAL t%
It1.3

510 IF loc%)9
THEN t%:1

520 IF loc%)18
THEN tI.2

530 YOU 25,40I+8;y1-8;113,0,0,5
,240,25,40/481y/-8;18,0,t/
,(sign%),4

540 SOUND 1,2,1oct*P16,1
550 ENDPROC
560 DEF PROCsetup
570 PROCtable(444,960,2)
580 PROCtable(252,768,1)
590 PROCtable(60,576,31
600 PROCchair
610 ENDPROC
620 DEF PROCboard
630 PROCsetup
640 COLOUR 3

:COLOUR 128
650 PROCSAY11," 3-D1)

:PROCSAY(2,1Noughts6)
:PR0CSAY(3,1 and')
:PROCSAY(4,"Crosses°)

660 FOR locI:ITO 27
670 CH/.231+locl*2
680 IF CHI)233

THEN CHI:CHI-4
:60TO 680

690 PROCshowilocI,CHU
700 NEXT
710 ENDPROC
720 DEF PROCtable(l/M,colour)
730 8COL 0,colour
740 FOR 1%:X/TO (II+432)STEP 144
750 MOVE n,Y%

:DRAW 21,YI-432
760 NEXT 12
770 FOR 11:YITO 1Y1-4321STEP -144
780 MOVE II,2%

:DRAW 1X1+4321,1%
790 NEXT
BOO ENDPROC
810 DEF PROCchair
820 8COL 0,1
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830 YOU 25,4,60;576125,21,444;960;25
,4,492076;25,21,876;960;25
,4,492044;25,21,876:528;

840 YOU 5,18,0,2
850 VDU 25,4,484;1000;65,25,4,626;10

00;66,25,4,772;1000;67,25,4
,892190409,25,4,892;760;50
,25,4,892;616;51

860 BCOL 0,3
870 YOU 25,41100;128;65,25,4,244;128

;66,25,4,388;128367,25,4,0;2320
1,25,4,0;376;50,25,4,0152009
,4

880 ENDPROC
890 DEF PROCSAY(line,wordS)
900 PROCsay(ling,01wordS)
910 ENDPROC
920 DEF PROCsay(1ine,startoordS)
930 LOCAL Y%

in=(1000-line%*32)
940 VDU 25,4,00%;25,3,4321025

,83,0;-32125,3,-432;0125,83
,0;32;

950 VDU 5,18,0,2,25,4,start*6407.;
960 PRINT plordS
970 YOU 4
980 ENDPROC
990 DEF PROC1nstruct

1000 PRINT —6 You have just seen
a cube of 27 box- es. In case
you have never played, the
idea is for one player to

try to get t h r e e  noughts
in a row first, and for t h e
other three crosses.*

1010 PRINT '6 The row can be horido
ntal, vertical, or diagonal.
The cube is, of course,
three-dimensional, and your
row can be in any direction!'

1020 PRINT '6 In  this version, 0
always goes first, and you
can choose various skill levels
some positions being illegal
as you get more difficult.'

1030 PRINT T o  cove, give the
colour, row number and column
letter of the required box.'

1040 PRINT .6 I n  the demonstration
which follows, there is a
nought on W2C and a cross on
838 !• Press any key for the
demon- stration and key

when you under- stand.'
1050 (4.6ETS
1060 ENDPROC
1070 DEF PROCdemo
1080 PROCdisplay

Compox listing

:PROCshow18,2311
:PROCshow(l5,233)

1090 PRINT "There's anought onW2C
and across on 838 Pi

1100 PRINT
1110 PRINT 'Do not move on until

youare sure that you understand
I •

1120 PROCWAIT(2)
:PROCSAY(l,' Press')
:PROCSAY(2,6any key')
:PROCSAY(3,6to con-')
:PROCSAY(4,1tinue.")

1130 *FX15,0
1140 REPEAT UNTIL GET
1150 ENDPROC
1160 DEF PROCstart
1170 PROCsetup
1180 FOR 1oa:1TO 27

:Li(loc%).loc%
:PROCshow(locI,230)
:NEXT

1190 FOR loc1=1TO 27
:A/(1ocI):0
:NEXT
:FOR loa:1TO 4
itestZiloc1).0
:NEXT

1200 CLS
:PRINT CHRS 1231W to go first

1210 IF OWE' OR XWE6
THEN 1230

1220 PROCshow(14,242)
1230 PIO

itnss0
:status.°

1240 IF game<>1
THEN 1280

1250 FOR sql:10TO 27
1260 PROCsholitsql,242)
1270 NEXT
1280 PROCSAY(1,6

:PROCSAY141"to go.')
:PROCSAY:3,1 . )
IPROCSAY(2,"1
:PRINT

1290 PRINT 'Type in y o u r  square:
- colour, number, letter. '

1300 ENDPROC
1310 DEF PROCOAITIN)
1320 FOR N:1 TO W*1800
1330 NEXT w
1340 ENDPROC
1350 DEF FNVi8/1.511+11-11DIV WOO*

(BI-1)110D 9DIV 3*10*(81-1)



Rock steadyvision at a rock
bottom 'rice

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 NC 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."

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.

E19995
(INC. VAT)

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 E199,95 each (inc. VAT)

I enclose a cheque for  o r  please debit my
credit card account with the amount of E
My Access Barc laycard  17] (please tick) no. Is:

My computer is

Name_

Address

Telephone

0 : 1 4 : 0  5 5  Ormside Way,
Holmethorpe Industrial
Estate, Redhill, Surrey.

Opus Supplies I. td TELEPHONE: 0737-65080



For serious users of the BBC Computer.
A professional trio which can be integrated to produce an information

management system of exceptional power.

THE PROFESSIONAL
WORD PROCESSOR
designed for the
serious user • All
operations fully promote
• No special knowledge of the computer
system necessary • Document size NOT
limited by computer memory • Automatic
disc buffering ensures text is moved
between'disc and computer memory
without user intervention • Up to 255 pages
in a single.document • 80 column display
•  on screen underline and right justify
•  See it as it will be printed.
SCRIBE comes in a chip with
5 minute fitting instructions,
utilities disc and manual.
DISC MACHINES ONLY.
E59.95 + 60p p&p

AL%

Name
Address

A superb information
management system
with an incredible
operating speed.
96 fields per record
•  One record 2 Kb max
•  One field 900 characters max
•  4000 records per database •16 level
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
back to any fields Maths pack • Semi
programming language.

Integrates with Scribe to give
conditional search with MAIL MERGE
and high powered report formattino
Database is in a chip,
DISC MACHINES ONLY
E49.00 + 60p p&p.
Scr &  Database G e e  ctt ip

E95.00 + 60p p&p.

••••

Please supply the following products. information (Delete as applicable)
OTY D
OTY
CITY 0
In enclose t I n c  P&P My Credit Card No is

Visa 0 Access 0  T i c k  which

To: MERLIN COMPUTER PRODUCTS,
33/36 Singleton Street, Swansea SA1 30N. Telephone:0792 467980

6111•1

Double density
disc interface --
for the BBC computer.

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

The many features include • almost
800 Kb of CONTINUOUS file space on a
standard 80 track disc drive •
Automatically read standard Acorn files •
Compensate for discs formatted in single
density • Provide up to 156 files IN ONE
DIRECTORY. Automatically read, write
and format double sided drives to appear
as one disc 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.
E109.25 + 90p p&p

REAT P

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

fiMertec

MERLIN COMPUTER PRODUCTS I

IMPORTANT NOTE:
Please check with us if you decide to use any other disc interface than Acorn or Double-Dos with Scribe or Database.
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1 1 .  mpox listing

From Page 136

MOD 9MOD 3
1360 DATA N,0,8,9,Y,18,1,1,2,2,3

,3,A,0,8,31C16
1370 DEF PROCcalc
1380 LOCAL 11%,Ed
1390 51=0

:v1=0
1400 RESTORE 1360
1410 FOR A1TO 3
1420 REPEAT
1430 READ UM
1440 UNTIL AOMID$16S,111,11
1450 a=g+8%
1460 NEXT
1470 ENDPROC
1480 DEF PROCdisplay
1490 FOR loc%=ITO 27
1500 PROCkhou1loc1,230)
1510 NEXT
1520 ENDPROC
1530 DEF PROCvalid
1540 LOCAL X11U,YS,PS,61,R$

1550 FOR X1=1TO 3
1560 YX=ASC (MID5(6$,1/0)1
1570 IF Yl>90

THEM YINII-32
1580 09$4.CHRI (YU
1590 NEXT

1600 FOR X1TO 3
1610 YS=MIDS(6$0%,1)
1620 IF X1=1

THEN PROCinvalidis81,1111,"Y")
1630 IF 11=2

THEN PROCinvalidil1','21,13s/
1640 IF X1=3

THEN PROCinvalidAyr,"M
1650 NEIT
1660 test12test1(1)AND test1(21

AND test(3)
1670 ENDPROC
1680 DEF PROCinva1id(PS,U,RS)
1690 IF Y$4$ OR Y$41$ OR 114$

THEN tetti(XV=TRUE
ELSE test1(X1)=FALSE

1700 ENDPROC
1710 DEF PROCtry
1720 line=FALSE
1730 LOCAL D1,E/41,11%
1740 FOR a=1TO 27
1750 IF ABS (L1(d11)(28

THEN 1890
1760 IF dl=s1

THEN 1890

i 1770 DX=LVs11-L1(c111

17E10 IF IA>300
THEM 1890

1790 FOR sa=1TO 27
1800 IF ABS (L1(11,1)(28

THEN 1880
1810 IF d=s%

THEN 1880
1820 IF in=d1

THEN 1880
1830 ENA(s11-11(e1)
1840 IF El>300

THEN 1880
1850 IF ABS (EU=ABS 1D1)

THEN line=TRUE
:0=e1
:11211%

1860 IF D1=24E1
THEN line=TRUE
:0=d1

:9/24
1870 IF 1A=E1/2

THEN line=TRUE
:We%
:dad
:0=d%

1880 NEXT
1890 NEXT
1900 ENDPROC
1910 DEF PROCroto
1920 RESTORE 460
1930 REPEAT

:READ L2,11,11
:UNTIL p1=L2

1940 RESTORE 460
1950 REPEAT

:READ 11101,yi
:UNTIL 0,211%

1960 8COL 0,2
:MOVE x1+8,y/-8
:PLOT 21,1/.81Y/-8
:6COL 0,3
:MOVE 11+24,Y%-24
:PLOT 21,x1+24,y1-24

1970 SOUND 1,4010106,1
:PROCNAIT1.5/
:SOUND 1,44.8+16,1
:PROCNAIT(.5)
:SOUND 1,4,0*8+16,1

1980 ENDPROC
1990 DEF PROCwin
2000 PRINT "STRINSS(18,CHRS (232+P1)

f °1 ) ; "  is the winner !"
:PROCtune311501

2010 ENDPROC
2020 DEF PROCIegalitU
2030 law=TRUE
2040 IF qaet=1ANI tl>9

THEN laosFALSE
:ENDPROC

2050 IF pet=1AND tI(10
THEN ENDPROC

2060 IF P1(0
THEN LOOS
ELSE LOH

2070 IF LS=1"
THEN ENDPROC

2080 IF t%214
THEN law=FALSE

2090 IF LOW
THEN ENDPROC

2100 RESTORE 2200
2110 FOR z1=110 8
2120 READ n,h1,A,ki
2130 IF t%(>71

THEN 2180
2140 law=FALSE
2150 IF ABS U111%1))27

THEN law=TRUE
2160 IF ABS (110/11)27

THEN law=TRUE
2170 IF ABS fLZ(k11)>27

THEN law=TRUE
2180 NEXT
2190 ENDPROC
2200 DATA 1,214,10,3,2,6,12,7,4

38,16,9,6,8,18,19,20,22,10
,21,20,24,12,25,22,26,16,27
,24,26,18

2210 DEF PROCdraw
2220 FOR count=070 4

:PROCtune2
:NEXT
:PROCtune3(200)

2230 PRINT "STRIN8$(184HRS 12320%1
f" 'f,CHRS (232-P1le 11;'' DRAW

2240 ENDPROC
2250 DEF PROCquery
2260 PRINT
2270 PRINT • Do you want Ins-tructio

as"
2280 PRINT 17°

:026ETS
2290 ENDPROC
2300 DEF PROCask
2310 YOU 19,0,4,0,0,0,19,1,3,0,0

,0
2320 PRINT " ' "  You have a choice

of five different gases, which
we shall number 1 to 5,e

2330 PRINT ''' 1  This is the novic
es game, played o n  the
white squares only, and in

two dimensions.'
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From Page 139

2340 PRINT " 2  I n  three dimension
5; the first p l a y e r
to get a row wins.'

2350 PRINT 3  I n  three dimension
51 the first p l a y e r
to get TWO rows wins.'

2360 PRINT " 4  Similar to '3',
but the player w h o
makes the SECOND row has an

extra turn.*
2370 PRINT 5  Each player takes

turns until t h e  cube
is full. The winner

is the one with most rows."
2380 PRINT C h o o s e  your game!"

• •  0

2390 INPUT TA8(23,27),game
IF game)5 OR gamel

THEN 2320
2400 SOUND 1,4,game*45I2
2410 IF game=1

THEN H%=9
ELSE H%227

2420 IF gase=1
THEN 0="E*
:000
:1(00
:eax=9
:ENDPROC

2430 CLS
:VDU 19,1,0,0,0,0,19,0,5,0
,0,0

2440 PRINT
2450 IF gase3

THEN 2480
2460 PRINT • B y  the way, unless

you art play- i n g  game
5, there is no point in

finishing two (or morel
rows in the s a m e  go, as
only one of them will
count!'

2470 PROCNAIT(3)
2480 YOU 19,0,6,0,0,0
2490 PRINT "* T h e r e  are three

levels of skill t o  choose

:PRINT E  =  Easy: All boxes
are valid;'

2500 PRINT I I  •  Medium; The centr
e box, 823,

is out of bounds;'
2510 PRINT " D  =  Difficult: Not

only is the cen-
tre box out of bounds,

but s o  also is
each o4 the'

140 MICRO USER J u l y  1985

2520 PRINT ° e i g h t  corner
boxes until
one of the three adjacent

EDGE boxes is
occupied"

2530 PRINT
:INPUT 'Skill level for first
player",0

2540 00*E*
2550 IF OWN" OR Oes.

THEN 001N"
2560 IF 0=1* OR 0=4"

THEN 001*
2570 PRINT

:INPUT 'Skill level for second

p l a y e r ' 2580 X01*
2590 IF 00.111 OR nem'

THEN X0°M.
2600 IF 1101' OR Ined"

THEN XS=PD"
2610 IF X01E1 AND OWE'

THEN sax=27
ELSE sax=26

2620 ENDPROC
2630 DEF PROChowsany
2640 status=status4.11+4

iend=FALSE
2650 IF status=3OR status=5

THEM 2660
ELSE 2670

2660 IF game(3
THEN PROCwin
:end=TRUE
:ENDPROC

2670 IF status=8 AND gase4
THEN PX=P%*-1

2680 IF status=6 OR status)9
THEN PROCwin
:end:TRUE
:ENDPROC

2690 ENDPROC
2700 DEF PROCtune1(enl,u1)
2710 SOUND 3,en%,uX*8+16,4

:SOUND 2,en%,u%*8,4
2720 PROCNAIT(0.4)
2730 *FX15,0
2740 ENDPROC
2750 DEF PROCtune2
2760 SOUND &10,2,6,60
2770 PROCNAIT10.4)
2780 *FX15,0
2790 ENDPROC
2800 DEF PROCtune3(count)
2810 FOR c1=1TO count
2820 SOUND 1111,RND(4),RND(1501+50

,RND(3)
2830 NEXT
2840 PROCWAIT(0.4)

2850 *FXI5,0
2860 ENDPROC
2870 DEF PROCoho
2880 YOU 19,0,2,0,0,0,19,1,0,0,0

,0
2890 PRINT   T h e  game can be

played by people or coapute
rs!"

2900 PRINT "'" Please enter the
players names.*

:PRINT * ( C  = COMPUTER!)"
2910 PRINT

:INPUT " First player',n1$
2920 PRINT

:INPUT 'I Second player',n21
2930 PROCNAIT(I)
2940 ENDPROC
2950 DATA 1,712,4,3,7,4,4,5,5,6

7,7,8,4,9,7,10,4,11,5,12
13,5,14,13,15,5,16,4,17

,5,18,4,19,7,20,4,210,22,4
,23,5,24,4,25,7,26,4,27,7

2960 DEF PROCbeebgo
2970 COLOUR

:PRINT 'Thinking!'
:VDU 17,3,11,11,19,0,4,0,0
,0

2980 FOR WIITO H%
:A%(6%)=0

2990 IF ABS (a(011027
THEN 3360

3000 PROCIegal(81)
:IF BI=14AND law=FALSE
THEN 3360

3010 IF law=FALSE
THEN 3350

3020 PROCshow(61,2424,P1)
:IF MOD 2=0
THEN FDP2
ELSE F%=1

3030 RESTORE 2950
3040 REPEAT

:READ squI,mrkl
:UNTIL soul=6%

3050 A7.(8%)=srk%4400
:IF gamest AND 8%85
THEN AU5)=418

3060 FOR d%41 TO 81-2 STEP 2
3070 IF d%28%

THEN 3140
3080 IF d%(>14

THEM 3100
3090 IF NOT (X00E" OR OWE')

THEN 3140
3100 e%=(8%.*d%)/2
3110 IF e%(>14

THEM 3130
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A great summer
bargain gift-wrapped

with g u a r a n t e enever
well save you pounds on the purchase of our
double density interface. It's yours for only E79.95
instead of the usual £99.95.
Despite our bargain prices, which include VAT,
delivery and all necessary leads, we haven't
forgotten the gift-wrapping - a two year guarantee
you won't find from anyone else.
For further details of our great summer offers and

What's more, if you choose any other 51/4" drive o u r  nationwide dealer network, call us on
from our comprehensive value for money range, 0 7 3 7 - 6 5 0 8 0  or post the coupon below.

been easier thanks to a great summer disc upgrade
offer from Opus Supplies. We're offering our best-
selling double density disc interface and the Opus
half-height 5400 51A " 250 d i s c  drive for a
bargain price of only E149.95. At a saving of almost
E70, it's got to be one of the hottest offers this
summer.

40):004)41:0
ik,o‘c!coc'
,,,c06„i,E;;441

51/4" SINGLE DISC
DRIVES. *All 1/2 height.
*Low power

consumption.
•Comprehensive

manual.•Free utilities disc.
*Direct drive mechanism. *Fast access time.
5400 100K, 200K Single sided 40 Track E119.95
5401 100K, 200K Single sided 40 Track E149.95
5402 200K, 400K Double sided 40 Track E169.95
5802 400K, 800K Double sided hardware
switchable 80, 40 Track E 1 9 9 . 9 5
We also supply a full range of single drives in a dual case with power supply,

51/4" DUAL DISC DRIVES.
5401 DB 2001(/400K 40 Track E 3 1 9 . 9 5
5402 DB 400K/800K 40 Track E 3 6 9 . 9 5
5802 DB 800K/
1.6 Megabyte 80/40 Track

51/4 " DUAL DISC
DRIVES WITH
POWER SUPPLY

... ..E399.95

*Metal cased and all
necessary leads.

•Separate power supply.
*Utilities disc and manual.
5401D 200K/400K on line Single sided
40 Track E 3 4 9 . 9 5
5402D 400K/800 K on line Double sided
40 Track  E 3 9 9 . 9 5
5802D 800K 1.6 Megabyte on line Double sided
hardware switchable 80/40 Track E 4 2 9 . 9 5

*Unformatted FLOPPY DISCS. c a p a c i t y .
3" cartridge E5.75 each or E25.95 for 5.
51/4 " Discs with lifetime guarantee and free library
case. SS/SD E14.95 for 10. SS/DD E17.95 for 10.
DS/DD E19.95 for 10. SS/DD 80 Track E22.95
for 10. DS/DD 80 Track E24.95 for 10.

OPUS PRODUCTS ARE AVAILABLE FROM BOOTS. SPECTRUM,
JOHN MENZIES, ALLDERS, CARDIFF MICRO COMPUTERS,

ELTEC COMPUTERS, OAKLEAF COMPUTERS AND OTHER GOOD
COMPUTER STORES NATIONWIDE.

DOUBLE DENSITY
DISC INTERFACE
The ultimate double
density disc interface
for your BBC micro
Z80 and 6502 2nd Processor compatible. Compact
and easy to fit. Compatible with Clares 'Replica II',
'Mini-Office', 'Elite', 'View', 'Wordwise' and 'Wordwise
Also compatible with most sideways ROM cards.
Utilities on ROM including Format and Verify, tape
to disc transfer, automatic density selection,
unique mass copy routine, powerful machine code
operating system giving up to 248 files. 80%
faster than single density. Free user manual
supplied.
DDOS Interface only E 9 9 . 9 5
When bought with any disc drive E 7 9 . 9 5

We also give generous education and dealer
discounts

Please rush me the following
(ALL PRICES INCLUDE VAT & CARRIAGE)

Quantity Description

TOTAL

Price

I enclose a cheque for L
Or please debit my credit card account with

the amount of
My Access Barclaycard Wiese tick) No is
Name
Address

Telephone,

1 1 ( L i V( )pus %upplit-, Lid

55 Ormside Way,
Holmethorpe Industrial

0 Estate. Redhill, Surrey.
TELEPHONE: 0737-65080 m  •
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0 0 0 0

1-11

From Page 1409
3120 IF NOT (X$0E' OR 010E1)

THEN 3140
3130 IF FNVIt%)-FNV(d%).FNV(82)-

FNV(a)
THEN PROCaward

3140 NEXT
3150 FOR dlg1TO 81-1
3160 IF disS1

THEN 3240
3170 IF C014

THEN 3190
3180 IF NOT (1101E OR 0$21E1X

THEN 3240
3190 e/g2+61-d%
3200 IF 8%>14

THEN 3240
3210 IF 11014

THEN 3230
3220 IF NOT (XS.11 OR OWE')

THEN 3240
3230 IF FNV(01)-FNV(d1)=FNV(811)-

FNV(81)
THEN PROCaward

3240 NEXT
3250 FOR d1.81+1 TO it%
3260 IF dUgH%

THEN 3340
3270 IF d1014

THEN 3290
3280 IF NOT (ISg1E' OR 0012)

THEN 3340
3290 eX.2sta-62
3300 IF Wil%

THEN 3340
3310 IF •X014

THEN 3330
3320 IF NOT (11.11 OR OWE')

THEN 3340
3330 IF F16(i1)-FNY(c11)=FNVtd1)-

FNV(8%)
THEN PROCamard

3340 NEXT
3350 PROCshow(82,230)
3360 NEXT
3370 VDU 19,0,0,0,0,0
3380 start/.24ND(41-4)

:tag°
:s2:0

3390 FOR 9X:start% TO Hi
:PROCbesteove
:NEXT

3400 FOR 97.111 TO (start1-1)
:PROCtlestsove
:NEXT

3410 ENDPROC
3420 DEF PROCbsitsovi

:IF A119%)A1
THEN s1.92
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:WAN%)
3430 ENDPROC
3440 DEF PROCaward
3450 JX:LX(11)DIV 40004gMe11)

DIV 400*4+P1
3460 IF ABS (J2).9 AND 9alle=4

AND statusg0
THEN J%.1

3470 RESTORE 3550
3480 IF ABS (J1):7 AND 9aae=5

THEN A/(8/)4/(81)+65
1ENDPROC

3490 REPEAT
:READ KIX
;UNTIL KX:ABS (J%)

3500 A/(8%)2AX(8%)4/11
3510 SOUND 1,-(JU3)/2,6118,1
3520 •FX15,1
3530 IF ABS (JX):1 AND ABS (1.1(d1))>2

THEN A/(61):Al(6i)-50
3540 ENDPROC
3550 DATA 1,10,3,20,5,40,7,400,9

,4000
3560 DEF PROCfivend
3570 LOCAL .11,1(2,111
3580 CLS

:VDU 19,0,1,0,0,0
3590 nt:0

:crg0
3600 PROCprint
3610 FOR J1g1 TO H%-2
3620 FOR 1(1.,IX41 TO H/-1
3630 h/p21)(1-JX
3640 IF NI)111

THEN 3710

13

.1_

a

11.0.1I IL •  11 Wil 40, 11-'•-

in  Irk co. 4 2 1 '  or-
1 0  42.1 M i l l i e  . 7

3650 IF LUK1)-1.11J2X0L1(112)-L1(K1)

THEN 3710
3660 PROCshow(J1,230)

1PROCshow(K1,230)
:PROCshow(M1,230)

3670 PROCWAITI.5)
3680 IF LX(K1)(0

THEN ntgnt+1
:PROCprint
:PROCshow(1(1,231)
:PROCshoo(J1,231)
:PROCshow(M1,231)

3690 IF LUK1))28
THEN crgcrfl
:PROCprint
:PROCshow(JX,233)
1PROCshow(K1,233)
:PROCshow(M1,233)

3700 PROCNAIT(.51
3710 NEXT
3720 NEXT
3730 VDU 19,0,0,0,0,0
3740 ENDPROC
3750 DEF PROCprint
3760 CLS
3770 PRINT rCountirwe
3780 YOU 31,1,4,231,31,1,6,233
3790 PRINT TA8(4,4)nOTAB(4,6);cr
3800 ENDPROC

This listing is included in this
month's cassette tape offer. See
order form on Page 205.



urce ci
- Southfield House, 11 Liverpool Gardens, Worthing, Sussex BN11 1RY

Telephone: Worthing (0903) 213174

3 storey
computer
homes
for under
E60
Looking for a new home for your computer? Tired of
being pushed from room to room with your family of
peripherals? Better take a look at the Organiser
showhome from Opus Supplies, It's fully mobile and
combines practical features with modern design

h  e• Organiser desk from Opus
Supplies comes complete with castors and
simple assembly instructions and our
price includes VAT and free delivery.

To order your system phone us on: 0737 65080
or post the coupon to Opus Supplies Limited,

3rd storey
-  Impressive view and just the
place for your monitor and printer
2nd storey
- Lots of floorspace for your

computer and disc drive or
jassette recorder. Ample
stbrage space for your software.

Morey
king space for your books,

and magazines.

• at only E59.95 you won't
n need to take out a
rtgage.

II To: Opus Supplies Ltd,
• 5 5  Ormsicie Way, Hoknethorpe Industrial Estate, Recta, Surrey.
• Please rush me the following:
• (PROCES INCtUDE VAT AND CARRIAGE)
•  O r g a n i s e r  Desk(s) at L59,95 each (inc. VAT)
I I  enclose a cheque for L  o r  please debit my

crecit card account with the amount *IL

NEW
LOW

PRICES

We are able to offer these prices due
to our policy o f  bulk buying 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

VISA

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

My Access LI Barclaycard Li (please tick) no. le:

Name

PRICES INCLUDE DELIVERY
1-5 BOXES SS/DD 48 TPI
6-10 BOXES SS/DD 48 TPI
10- BOXES SS/DO 48 IPI

PRICES INCLUDE DELIVERY
1-5 BOXES DS/OD 96 TPI
6-10 BOXES DS/00 96 TPI
10- BOXES DS/OD 96 TPI

Address

Telephone

PER BOX OF 10
E12.50 +  VAT
E12.00 + VAT
0 1 , 5 0  + VAT

PER BOX OF 10
E18.50 +  VAT
11 8 00 + VAT
Cl 7.50 ,  VAT

Access

C I P 4  )1Nus 4.41111111L, I N I

55 Omtside Way,
Holmethorpe Industrial
Estate, Redhill. Surrey.
TELEPHOMIEr 0737-650130 m u  7
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NEARLY all games have a  score of
some kind, and wherever there's a score
there's a high score table. These are two
of the subjects we'll be looking at this
month.

First we'll consider how to  keep
and increase a score.

The easiest way to store the score is
as a  sequence o f  numeric Asc i i
characters -  0 to 9. This makes it easier
to output, as we shall see.

One very useful routine in  the
operating system i s  OSWRCH
'&1:FEE). Calling this routine will print
the character whose Ascii code is held in
the accumulator j u s t  what we need to
print out the score.

For example. i f  the accumulator
contains 65 and OSW RC H is called, the
letter A is printed on the screen -  65
being the Ascii code for A. You see.
OSWRCH i s  the  machine code
equivalent of VDU.

Take a look at the following example:
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How to keep
(and
raise)
your
score

IDR#31
JSR VFEE
LDAIO
JSR liFFEE
LOW
JSR &USE

This is exactly the same as VDU
31.0,6 -  move the text
coordinate 0.6.

OSWRCH allows you to  perform
many operations from drawing triangles
to turning printers on and off. See page
378 of the User Guide for a list of the
VDU codes.

Program I  uses OSVVRCH t o
position the text cursor (line 170) and
print out the score digits (line 190).

The score is held in eight consecutive
locations. This means that the largest
number that can be represented is
99999999! The base location o f  the
score is pointed to  by the variable
thescore.

Program I contains two routines. One
increases the score by 10 points (lines
90-160) and the other prints the score
on the screen (lines 170-210).

These have been separated so that the
add 10 subroutine can be called several
times to  make i t  into an add 10*n
subroutine -- n  being the number o f
times the routine is called.

In other words we can call the add 10

cursor to

routine 5 times to add 50 to the score
before we print it on the screen.

Some games use score routines which
print leading zeros. For example. one
game might print the score as "000 ISO-
and another would print it as" I 50'.. I'm
sure that you'l l  agree that the latter
looks the tidier.

So to make the score output neat and
tidy leading zeros will be replaced by
spaces. This must be taken into account
by the score routine.

Try Program 1. pressing a key to add
10 to the score.

Line 230 is very important. This
initialises the score to O. The length of
the string should always be eight
characters in total with a zero at the end.

The score is increased by incremen-
ting the Ascii character in the tens
position o f  the score -  remember
hundreds Tens and Units. If the digit in
the tens position is a nine it must be
replaced by a zero and I must be added
to the hundreds column.

In fact the same routine which
increased the tens is used to add one to
the hundreds. This is  achieved by
decrementing the score offset register so
that it points to the hundreds column
instead of the tens column -  the most
significant digits of the score are stored
first.

Again, i f  the digit is a 9 the routine
puts a zero in the score, decrements the
offset register and branches back on
itself. You'll be able to understand this

HUftIT
WHITE

Part six

• 1

By KEVIN
EDWARDS

•

better by following Program 1 throug
in your head.

One o f  the features that has bee
added to more and more games is
high score table. This allows a perso
who has accumulated a good score to
enter their name into a table of  otha
scores.

Most high score tables keep a recor
of the top ten scores. The higlier th
score the higher its position is in the
table.

When a new high score is record
space must be provided t o  acco
modate the new score. This is done by
moving all the scores less than the ne
one down the table one place. Th
means that the lowest score must
lost.

The name of the person who achie%
the new score is requested and ente
into the table.

It gives players great satisfactio
when they see their name and scor
above all of  the others. It's also ver
useful when several players are having
competition.

Achieving this in machine code
quite tricky. Several problems must
solved first:
•  Storing the high scores and names
memory.
•  Accepting the name o f  the perso
who achieved the high score.

The obvious way to store the nam
and scores is in Ascii. This makes
easier for us to print the table u s i n
OSWRCH a n d  t o  use the Ase
characters. corresponding to new scor
from Program

Program 11 is the high score tab
routine which keeps a record of the to

Pro

nit
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10 REM Score routine
20 REM By Kevin Edwards
38 MODE 7
40 HIMEM42800
50 thescoreml2AA8
68 FOR passml TO 2 STEP 2
78 FlmHIMEM
88 IOPT pass
90 •addl8 LDXI6

108 .ekaminedigit LDAthescore0
110 CMPOASC. liBEOeake.tt_a_l
128 CMPIASC15":8NEincdigit
130 LDAllASCmilsISTAthescore,X
148 DEXMLexasinedigit
150 .eake_it.a..1 LDAIIASCTISTAthes

corOiRTS
168 .incdigit INCthescore,IfRTS
171 .scoreout LDA1131:JSRIFFEEILDA111

51JSR&FFEEiLDA1112:JSRUFEE
188 LIMO
190 .nextdig LDAthescoreOUSRUFEE
288 INY:CPY118:8NEnextdig
210 RTS
220 NEXT
230 Sthescorem" 0 "
240 REPEAT
250 CALLscoreout
260 CALLaddlO
27e RmSET
288 UNTIL 12

Prok:rom

nine scores. Run it and enter your name.
Line 860 specifies the new score. Try

changing it. but make sure that the score
string is eight characters in total.

The high score routine execution
address is pointed to  by the variable
start. Make sure you've set the score up
in memory before you call the routine —
the score address is given by the variable

The names o f  the high scores are
gored sequentially in nine groups of' 16
characters. Only 15 characters of each
hold t h e  name,  t h e  o t h e r  h o l d s
CHRS( 13) — carriage return. T h e
%ariable names points to the first name.

The scores are stored sequentially in
nine groups of eight characters. The first
character in  each group is the most
significant digit of  the score.

The names and scores were limited to
16 and eight characters t o  simplify
calculations needed to locate a specific
score by multiplication. For  example.
the start of  the text for the third score
can be found by multiplying 8 (number

40-80 E n t e r  assembler.
90 S e t s  score offset register to 6.
100 R e a d s  digit.
110 c h e c k s  if it's a space. h i t  is make it a one. Spaces

are used instead of  leading zeros.
120 I s  the digit a 9'? Branch i f  it isn't.
130-140 I f  it's a space make i t  a  zero and repeat the

process for the next digit along.
150 M a k e s  the score digit I .
160 I n c r e m e n t s  the score digit by one to add 10 to the

score and then exit.
170 P o s i t i o n s  the text cursor — VDU 31,15.12.
180-200 Output  the score digits.
210 E x i t s  the routine.

Description o f  Program I

of  characters p e r  score)  b y  t h e
posit ion. 1 ,  t h e  resu l t  be ing  1 6
(8*(3—I)I•

A number can be multiplied by 8 by
shifting i t  left three times using the
command ASL — see line 220. Shifting it
left once more, again using ASL, is the
same as multiplying the original number
by 16 — see line 230.

Of course this only works i f  the
original number is less than 16 — which
it will be in our case. I f  it is greater or
equal t o  16  the result wi l l  overflow
because the maximum number that a
register or location can hold is 255.

The second problem was how t o
accept an input from the user when his
name is requested fo r  the high score
table. This is a lot easier than it sounds.
Another operating system call allows us
to do this.

The call required is to  OSWORD
(ski-TT I) with the accumulator set to 0
— OS WORD 0 for short. The X and Y
registers hold the low and high byte.
respectively, o f  a control block which

gives further information about the
operation to be performed.

For example. if the control block is at
location & A 6 0  the following routine
would execute OS WORD 0 correctly.

•

IDX01•60
LOMA
LDASO
JSR &UPI

But beftire this can be executed the
control b lock must be  set up.  Thi.
specifies the following information;
•  The address in memory where the
input string is to be stored — low byte
then high byte.
•  The maximum number of characters
to be accepted.
•  The minimum acceptable Ascii
character.
•  The maximum acceptable Asci i
character,

For example. we'll set up the control

July 1985 MICRO USER 1 4 5



18 REM High Score Table
20 REM By Kevin Edwards
30 MODE 7
48 HIMEM42880
50 nases42A08
68 nemscore=12AA0:workspacesi2A88
70 score5:142801
81 FOR pass=8 TO 2 STEP 2
98 11sHIMEM

III  (OPT pass
118 .start LDA022:JSR&FFEEiLDA171JS

RIIFFEE
121 LIMO:TM:PHA
138 .checkanother ASLAIASLA:ASLACA

XiLDY*0
148 .charl LDAnewscort,Y:CMPscores,

X:BCCnotgreater:BNEinsert
158 INX:INYICPY081BCCcharl
160 BCSinsert
178 .notgreater PLA:TAX:INX:TXA:PHA

;CPX119:BCCcheckanother
180 LDA*255:STAworkspace+21.1104inis

&A60 = &20
&A61
&A62 = &20
&A63 = &20
& A M &7EE

190 ,insert LDY00
280 .messageout LDAmessage,VONexi

t:JSRUFEEIINY:BNEmessageout
210 .exit PLA:PHA:STAworkspace+2
228 ASLAIASLA:ASLAISTAwarkspace
230 ASLA:STAworkspace+1
240 CMP0128:8EDmovenewscore
251 LDX11127
261 •copynames LDAnames,X:STAnamesf

16,X:DEXICPtworkspace+11BNEcopynales
278 LDAnames,X:STAnames.)16,X
280 LDX063
290 .copyscores LDAscores,X:STAscor

es+8,X:DEX:CPXworkspaceINEcopyscores
300 LDAscores,X:STAscoresf8,X
318 .movenewscore LDXworkspace:LDY0

328 .copynewscore LDAnewscore,YISTA
scores,X1INX:INYICPY18:13CCcopynewscor

330 .deleteoldname LDXworkspacefla

P r o K r a m  I I

From Page 145
block at  location 84A60 with the
following information:
Input buffer address =  &920
Line length =  &20 (32 characters)
Minimum Ascii & 2 0  (32 decimal)
Maximum Ascii =  &7E (126 decimal)

Therefore the corresponding control
block would be:

146 M I C R O  USER J u l y  1985

DY1115:LDA*32
340 .delete STAnames,X:INX:DEY:BPLd

elete
358 LDAworkspacel:STAoswordblock:L

DA110:LD9oswordblock MOD 256:LDY0oswo
rdblock DIV 2561,1514FFF1

360 .finish PLAIJSRdisplay
371 LDY110
381 .messageout2 LDAmessage2,Y:BEDe

xit2OSRtFFEE:INY:BNEeessageout2
398 .exit2 JSRIFFEB:LOWE:JMPIFFF

4
400 •displiv 1DA012:JSRtFFEE
410 .dispiayscores LDX*1
420 .nextscore LDA1131:J9RtFFEE:LDA4)

1:JSRLFFEE:IXA:ASLA:ADCO3:JSR1IFFEE
43e TXAIAND117:CMP071BNEco1ourokiLDA

12
440 .colourok C1C:ADC41129:JSR&FFEE
458 LDAI32:CPXworkspacef2:BNEpositi

on:LDA0136
468 .position JSRliFFEE
478 TXA:CLC:A0CI49:JSR&FFEE
488 LDY113:JSRdots
498 TIA:PHA:ASLA:ASLA:ASLA:TAX:LDYI

7
580 .nextdigit LDAscores,XIJSRI,FFEE

:INI:DEY:8PLnextdigit
518 LDY04:JSRdots
521 PLA:PHA
538 AS1AtASLA:ASLA:ASLA:TAX:I.DY115
540 .nextletter LDAnalles,11CMP1113:8

Egskip:JSRIFFEE:INX:DEYIBPLnextletter
551 .skip PLA:TAX
568 INXICPX*9:BCCnextscore
570 RTS
580 .dots LDA446:.dot1 JSRUFEE:DEY

:8PLdotl:RTS
590 .oswordblock OPT FNequb(il)
680 OPT FNeoub(nases DIV 2561
610 OPT FNeoublI5I
620 OPT FNequblt28)
638 OPT FNeclubik7E)
642 .message OPT FNeoubt31)

At this point the °SWORD routine
can be called.

The micro will now accept an input.
Pressing R e t u r n  o r  Escape w i l l
terminate the routine. Ctrl + U will delete
the whole line. Delete wi l l  erase the
previous character and Copy. will copy
the character at the editing cursor. On
exit the carry Bag will be I  i f  Escape
terminated the input.

Any attempt to enter more characters
than specified in the control block will
result in a beep — VDU 7.

Characters which are outside the
Ascii range are printed but not entered
into the string buffer.

650 OPT FNeclub(3)
661 OPT FNeoubl9)
670 OPT FNeoubt1331
688 OPT FNegus:"You're score is in

the top nine")
698 OPT FNeclubt311
700 OPT FNequb(7)
718 OPT FNeoubt111
728 OPT FNeoubt1341
730 OPT FNeousl"Please enter your n

aim")
740 OPT FNeoub1311
758 OPT FNeoubt111
768 OPT FNeclub(13)
778 OPT FIequb:1301
788 OPT FNegub(e)
790 .message2 OPT FNeclub(31)
888 OPT FNeoubi6)
810 OPT FNequb(23)
828 OPT FNeclubt133)
830 OPT FNeclustsPress a key to cent

inue)
840 OPT FNetitib(0)
850 3NEXT
860 Inewscore=" 4560'
870 $scores=' 9 8 0 0  8 0 0 0  7 e

00 6000  5 0 0 0  4 1 0 0  3 0 0 0
2100 1005"

$names="HISSING SID •+1FRED
DY FLUKE "f"KEYBOARD BASHER "OSOU
IDGY BOD 146KONS BASHER 1.0"TR
ICKY DICKY ef"SPARROW MAN uf1H
AVE A NICE DAY "f"DENIM DENNY

890 CALL start
900 END
910 DEFFNeoub(byte)
928 71:1=byte
931
940 =pass
950 DEFFNeouststring$1
960 SPZ=string$
971 P%=KfLEN($P%)
980 =bass

For those of you who are interested..
Basic uses OSWORD 0 for its INPUT
statements.

A n o t h e r  input routine, used in line390, is OSRDCH (&FFE0). This waits
until a  key is pressed and returns the
key's Ascii value in the accumulator —
just like Basics GET command.

If Escape is pressed the accumulator
will con ta in  & I  B. T h i s  mus t  be
acknowledged b y  issuing OSBYTE
&7E (126) — also on line 390.

•  That's i t  for  this month. Next
inonth wel  look at random numbers
and other useful techniques used in
machine code games.



Description o f  Program

50-70
80-100
110

Define work space area for the high scores.
Enter assembler.
Changes to Mode 7 -  VDU 22,7.

420

430-440

Positions the cursor -  VDU31,1,Y*34-2, where
Y is the position in the table of the score.
Output a colour control character.120-180 Check i f  the new score is greater or equal to the

other high scores.
450-460 Output a flashing control character i f  the score

being displayed is the new score.190-200 Print out a message indicating that the new score
is in the top 9.

470
480

Prints the position of  the score 1,2..9.
Prints four dots.

210 Retrieves the position in the table where the new
score is to be inserted.

490 Finds the offset of the score's start position and
places it in X.220 Multiplies the position by 8 to get the offset for 500 Prints the score.

licentiate 20cps

the corresponding score. 510 Prints five dots.
230 Multiplies again by 2  to get the offset for the

corresponding name.
520-530 Find the offset of the name's start position and

place it in X.240 lithe new score is at the bottom of the high score 540 Prints the names out.

FIRMWARE

table skip the insert routine -  it's not necessary. 550-560 Test i f  all nine scores have been displayed.250-300 Move all of the names and scores down one place 570 Exit routine.
in the table. 580 Prints out dots. The number is determined by the310-320 Copy the new score into the score table. Y register.

330-340 Clear the existing name from the table. 590-630 ()SWORD 0 control block.
350 Accepts a name for the new score. 640-780 Text for new high score message.
360 Calls the subroutine which displays the high 790-840 Text for "'Press a key to continue".

score table. 850 Exits assembler.
370-380
390

Output the message -Press a key to continue-.
Calls the read character routine and clears the
Escape condition.

860

870

Places " 4 5 6 0 -  into the "newscore" work space
-  the spaces are very important.
Sets up the high scores.

400-570
400

High score display routine.
Clears the screen -  VDU 12.

880
890
900

Sets up the high score names.
Calls the routine.
Exits program.410 Loads the X register with 0 -  this is used to keep

count of  the score being displayed.
910-940
950-980

Macro for Equate byte (EQUB).
Macro for Equate string (EQUS).

PRINTERS MODEMS
Canon MI 080A £279 Pace ld ghtingale £130
Canon PWl 156A £389
Kage KP810 £219 DISK DRIVES
Epson FIXES011 1232 Cumana CSX100 SS 401 f  103
licentiate 20cps £239 Cumana CSX400 OS 401801 £155
Jai 6100 f332 Cumana CO200 SS 40T + PSU £242

Comarsa CDBOO OS 411•80T + PSUFIRMWARE PSU (20

M I  COB
SYSTEMS

DIRECT TO YOU AT WHOLESALE PRICES

68C 8 Plus
BBC-B
BEIC•BD
OFS lAcorni
ZEIO 2nd Processor
6502 2nd Processor
CEIM 64
Sinclair

COMPUTERS

View
Wordwise +
Oisc Doctor
Printmas ter

£489
£329
£419
£90

£369
£189

Amiable lot
export

f4B
f48
£29
f29

DATA RECORDERS
°mop £21

MONITORS
microuttec 1431
Mrcrovitec 1451
Philips 801A1502

DISKS
OS 8 0 1  £ 2 0  ibox 0101

[lolly ones/into/di
box or 10

£185
£279
£83

•  Price includes VAT ai 15% and delivery is
FREE in the UK.

•  To order just send a cheque or postal ordet
to us sod the goods Veleil you last.

•  Trade enquiries welcome
•  Flemembet oui name is our guarantee

MACOB SYSTEMS
8 Lister Gardens, London N18 1HZ. Tel: 01-603 1622

Telex: 8954029 att.MACOB

Are YOU a first rate
PROGRAMMER?

Then join the Professionals!

Award-winning Database Software needs
more programmers, both for freelance work
and permanent positions.

Applicants must be fluent in both Basic
and machine code on at  least one of  the
popular m ic ros ,  a n d  p re fe rab ly  h a v e
experience of others.

Experience in the software industry is not
essential, bu t  obviously candidates must
have written good quality software in the
past and samples will be required.

Pay i s  negotiable, depending o n  age,
experience and  qualifications. There are
excellent prospects for hard working, skilful
programmers.

Please send SAE, CV and an example of your
work which wil l  be returned uncopied

to
Peter Davidson, Software Manager, Database Software,

Europa House, 6 8  Chester Road, Hazel  Grove,
Stockport SK7 5NY.
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Expert• Free t r a t i o n  O p e n  9am-6pmMonday-Saturday • I E : S =cards acceptedStaff A d v i c e  •  Everythingon Demons

South London's Specialist BBC Dealer
London's Largest Range of Printers on Demonstration

BB •  MPLITER +  •  FTWARE
BBC B E 2 9 9 . 9 0 +  VAT= £344.89
BBC + DES. C 3 4 6 . 9 0 + V A T =  £398.95

D aT MATRIX PRINTERS
Brother HR5 C 1 2 9 . 9 0  + VAT- £ 1 4 9 . 3 8
Brother M1009. C 1 5 5 . 9 0  +VAT= £ 1 7 9 . 2 9
Brother 2024L NLO C 8 9 9 . 9 0  + VAT= £ 1 0 3 4 . 8 8
Epson P40 Thermal AC/DC C 8 1 . 9 0  +VAT= £ 9 4 . 1 8
Epson RX80 . . . . . .  •  •  • • • C190 90 + VAT= £ 2 1 9 . 5 4
Epson RX8OFT+    E 2 1 5 . 9 0  +VA-1- £ 2 4 8 . 2 9
Epson RXEIC/FX100/RX100. PCIA
Epson LX813 NLO Mew) • •  C239 ,90  +VAT= t 2 7 5 _ 8 9
Epson L01500 NLO C 8 9 5 • 9 0  + VAT= C1030_28
Epsor.JX80 Colour. _  .  C449.90  + VAT= £ 5 1 7 . 3 9
Canon PW1080A NLO E 2 8 9 , 9 0  +VAT= £ 3 3 3 . 3 9
Canon PW1156A NLO E 3 6 5  90 +VAT= £ 4 2 0 . 7 9
Canon PJ1080A Colour C 4 7 9 • 9 0  + VAT= £ 5 5 1 . 8 8
Panasonic KP1091 NLO. • , . £255.90 +VAT= £ 2 9 4 . 2 9
Oki-Mate 20 Colour  £ 2 3 5 . 9 0  + VAT,z E 2 7 1 . 2 9
Shinwa CPABO C 1 9 9 . 9 0  + VAT= £ 2 2 9 . 8 8
Anadex  P O A  Ok i  P O A
Data Prods Paper Tiger P O A  NEC  P E A
Newbury.  P O A  Tec   P O A
Seikosha GP5OS

(Sinclair Spectrum)  C 7 9 . 9 0 +  VAT= C 9 1  .813
Seikosha GP5004 £ 1 1 3 . 9 0  +VAT= C 1 3 0 . 9 9
Smith Corona Fastext BO E 1 4 9  90 +VAT= £ 1 7 2 . 3 9
Smith Co.ona TP1   E 1 7 9 . 9 0  +VAT= £ 2 0 8 . 8 9
Smith Corona D100, 0200 NW &13300 NW..  P O A
Star SG1D (IBM) NW C 2 2 5 . 9 0 +  VAT= £ 2 5 9 . 7 9
Kaga -faxen KPE110 NLO .  C259 ,90+  VAT= £ 2 9 8 . 8 9
Kaga Taxan KP910 NLO £ 3 7 9 . 9 0  + VAT= £ 4 3 6 . 8 9
Commodore MPS801 C 1 3 9 . 9 0  +VAT= £ 1 6 0 . 8 9
DAISYWHEEL PRINTERS
Brother HR15 (P).   £ 3 1 5  904-VAT= £ 3 6 3 . 2 9
Brother HR25  P O A
Brother HR35 + sheet feed • C819_90 + VAT= £ 9 4 2 . 8 9
Dais ste 2 0 0 0  E 2 1 9 . 9 0  + VAT= £ 2 5 2 . 8 9
Dab o 6  F D A  Silver Reed P O A
Juki 6100    C 3 1 9 . 9 0  +VAT= £ 3 6 7 . 8 9
NEC   P O A  () t ime   P O A
Ricoh.   P O A
Epson DX100 £ 3 3 9  90 + VAT= £ 3 9 0 . 8 9
Commodore DPS1101 _ • E 3 0 9 . 9 0  +-VAT= £ 3 5 6 . 3 9
PRINTER/TYPEWRITERS
Bmther EP44.   C l  89.90 + VAT= £ 2 1 8 . 3 9
Brother TC600 • •  • £373 .50  +VAT= £ 4 2 9 . 5 3
Brother F8100 Disk Drive

for TC600. •  •  •  • C161.50 +VAT= £ 1 8 5 . 7 3
Juki 2200 Daisywheel

(P or S)  E 2 5 9  90 +VAT= £ 2 9 6 . 0 9
All popular interfaces, cables, etc available from stock,
Custom cables made to order
Let our experts match your computer to the printer of your
choice.
Printers -- All models parallel-centronics interface Serial
RS232C available at same or slightly higher prices.
Prices correct at copy date Subiect to change without notice
due to currency fluctuations etc E. 8, 0.E
MONITORS
Microvitec Colour
1431 DS STU RES RGB .  £ 1 6 9  90 + VAT=
1431 DZ STD RES Spectrum.C199.90 +VAT=
1451 DS MED RES RGB • •  C229 90 + VAT=
1451 DO MED RES GIL. •  , £ 2 2 9  90 + VAT=
1451 APDS MED RES

ROB/Composite. C 2 8 9 . 9 0  + VAT=
1441 DS High RES ROB • • C389.90 + VAT=
1456 LI MED RES IBM PC E 3 9 5  90 + VAT=
1456 DA MED RES Apricot _ E349 SO + VAT=
Philips Monitors Full Range
Ferguson Monitors Full Range. • •
we accept Mica& orbens Irian PtC•s, Government Department*
and Educaucaxal establishments
These pr,ces correct until superceedul by next actiotat.sernent
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£195.39
£ 2 2 9 8 9
E264,39
£264.39

£333.39
£448.39
£455.29
£402.39

FDA
FDA

CASH & CARRY COMPUTERS
53-59 High Street,

Croydon, Surrey CRO 100.

ROMS
View
Wordwise Plus..
Communicator
Printmaster• _
Caretaker
Logo.
ISO Pascal
Telemod 2 + BBC Comms Rom.
AMX Mouse  C 6 8 . 5 0 +  VAT= £ 7 8 . 7 8
Printer Switch Boxes from. E 4 6  00+ VAT= £ 5 2 . 9 0
Hard tinted perspex dust cover E l l  90 + VAT= £ 1 3 . 6 9
Opus 5400 100K disk drive £ 8 4  90 + VAT= £ 9 7 . 6 4
Opus 5400 + double density

INS disk drive  C 1 3 4  90 +VAT= £ 1 5 5 . 1 4
Opus 5401SOK 100100

PSU disk dnve  C 1 1 6 . 9 0  +VAT= £ 1 3 4 . 4 4
54020 2 x 200K inc

PSU disk drive  £ 2 5 9 . 9 0  +VAT= £ 2 9 8 . 8 9
58020 2 x 400/200K inc

PSU disk drive  E 2 8 2 . 9 0 +  VAT= £ 3 2 5 . 3 4
PRICE ONLY AVAILABLE BY MAIL ORDER OR
UPON PRESENTATION OF THIS ADVERT.

SLIPERDISKS Prices per box of ten ex AT
SU OSUD SS9BTP1 069671
401P 40TIR BOTH BOTH

BASF 51/4- £10.00 £17.80 £18.50 £21.00
3M 51.4'. £13 .50  £1150 £19.90 £23.90
VERBATIM 514 £14.50 01.40 CHAO £24.50
OYSAN 51" E15.90 £23.50 £23.50 £28.50
TDK 0 7 . 5 0  C16.90* -  £ 3 2 . 0 0
3M/BASF 3112. £34.90 -  'Exclusive offer

Add 70o for P&P per order of Disks or Flibboes
PRINTER RIBBONS (Ex-VAT Prices)
Single prices. less 10% for 5+ Epson BO Series. E 2 . 8 0
Brother HR15 Corr E 2 . 6 5  Epson 100 Series £ 3 . 4 0
Brother HR15 MS £ 4 . 9 5  J u k i  6100 SS, £ 1 . 8 0
Brother H85   £ 2 . 7 0  J u k i  6100 MS. £ 3 . 5 0
Brother EP44. £ 2 . 5 0 -  Jul(' 2200  £ 3 . 5 0
Brother M1009 • £ 3 . 6 0  K a g a  KPEll 0  £ 9 . 5 0
Canon PW1080A. £ 9  50 Mannesman MT80. £ 5 . 9 0
CBM 801  E 6 . 5 0  Seikosha GP50., £ 6 . 5 0
CBM 80211526  _ E 5 . 9 0  Seikosho GP100 E 4 . 0 0
CBM 1525. C 4 . 0 0  Seikosha GP500 £ 6 . 5 0
CBM DPS1101 MS £ 3 . 5 0  Seikosha GP700 £ 1 8 . 5 0
Daisystep 2000. £ 3 . 5 0  Shinwa CP80  £ 5 . 9 0

Mail  O r d e r  + E x p o r t  + Tr a d e
H o t  Line Phone  0 1 - 6 8 8  8 3 8 2

g r i b  Dekvery by Secuncor (3 day) pfease add E5.00 + VAT per item
e a  Delivery by TN T (overnight) please add E9 50 + VAT per Item

Send oil the coupon or order by 'phone quoting your Access.
Barclaycard No 'Phone 01-686 6362. Immediate
despatch on receipt of order or cheque clearance.
Or you can Telex vour order on 946240 Attn 19001335

To Cash & Cerra conWtV,S 53- 59 High Street, Cmadon. Sumeli CRO 100

Piaase subblY

enclose m cMque Ice C o c l u C l a c  del...try Da Sectranor/TNT•
or charge my AccessiElerciaacard
Name

'Please Delete
law

L45 90 + VAT =
C46.90+ VAT=
C57.90 + VAT=
C27_90+ VAT=
C27.90+ VAT=
E59,90 +VAT=
E59 90 + VAT=
E52 00+ VAT -=

£52.79
£53.94
£66.59
£32.09
£32.09
£68.89
£68.89
£59.80

Sajnature



Help for
the poor
struggler!
I AM one of the poorer members
of the Beeb fraternity, since I do
not have a disc drive or printer.

However. I  have recently
acquired a  secondhand Ricoh
Nexos 3300 word  processor
with a printer and two 81n disc
drives,

Having read your Beeb Body
Building Course  a r t i c l e  o f
January, 1984. about disc drives
and your plea for  information
from 8in disc users, I  hope you
can help me connect up  my
8-inch drives and printer.

I understand from the manual
that the discs are single-sided,
also the second drive is  read
only. These drives are connected
via 50 way ribbon cables. The
disc units are powered from the
main unit.

Please could you advise on a
disc interface k i t  and connec-
tions and modifications i f  and
where necessary to use with the
BBC Micro.

The da i sywhee l  p r i n t e r
(Qume I think) is uni-directional
and is connected via a 50 way
ribbon cable and another mul-
ticore power cable.

Since I  can power up  the
printer from the main unit, is it
possible to tap into the 50 way
cable, via a switch i f  necessary,
to use the printer with the BBC?
– Peter Downes, Merthyr Tydfil,
Mid-Glamorgan. A
•  You can fit an Sin drive to the

PROPLEM
RA,

 Your technical

queries answered
by MIKE COOK

BBC, but you need a different
DFS chip and there arc also
some modifications to the tracks
on the computer's PCB.

This information can b e
obtained from Vogan Products,
The White House, 21 Grove
Road. Hazlemere, Bucks. HP IS
7c0Y.

The instructions they give are
not for the complete beginner.
but there is sufficient to do the
job if you are competent.

1 have never heard o f  a
read-only disc drive, so I am not
sure whether that one will work.

As to the printer, it is in theory
possible to connect it up. but you
will need to write a printer driver
to convert from the Ascii used
by the computer into the code
used by your printer (do you
know what it is?).

Then all the wires need sorting
out. This is not a simple job. but
is possible. I  estimate it would
take me about three ;seeks
full-time to do i f  I had all the
information.

As my consultancy rate is £80
a day, i t  is perhaps not very
economic!

Cash calls
the tune
I A M  teaching electric guitar -
which I  play –  and electronic
keyboard –  which I  don't –  to
teens and subteens who don't
quite make the grade with the
entrenched classical music mob.

Funds are low, but  various
parents, are rallying round with
contributions t o  a  common

How to get motoring
Motor

+ Supply
Relay

• • - •

user
port P o w e r  PET
bit

forward/reverse

+ 12 volts

User

port 0 - 1
bit
on/off

Power
FET

0 volts on
user port

music fund, I  don't charge for
lessons hut I  spend the fund on
second hand name equipment, to
date with reasonable results.

My mate at work is quite sure.
and so am I  after seeing very
high priced equipment (Syn-
thaxe. R o l a n d  g u i t a r  syn -
thesiser, Ko rg  d i t to  etc) that
it could be possible to connect up
as in Figure 1. the object being to
cut costs and provide more
effects. Also Tomorrow's World
have shown various systems, but
not explained them.

Can you throw some light on
this? –  Kevin O'Hara, Bury St
Edmunds, Suffolk.
•  Yes, it is possible to do what
you want but like all things it is a
matter of  cost and lime. Also
you need the experience to do it.

A simple A/D converter will
allow you to input a waveform
and a D/A converter will allow it
to b e  outputted f rom  t h e
computer. It is then a matter of
mangling up the number in the
computer to give you the desired
effects.

This mangling has to be done
in machine code as you need to
run at about 8,000 samples per
second.

Figure Mak ing  music ria the BBC .ilicro

I have read you r  article o n
stepping motors from the May
1984 issue o f  The Micro User
and found it very interesting.

I wondered whether i t  was
possible to  use normal rotary
arm motors found in Meccano
and Lego sets?

As the user port only provides
a 5 volt power supply, a 5 volt
motor would have to be used.

I f  it is possible to use rotary
arm motors would it be possible
to make  the  m o t o r  spin i n

First you have to decide what
effect you want and then work
out what is happening to the
signal –  then write the machine
code to do it.

For example, an echo could
be obtained by placing succes-
sive samples in a  buffer and
extracting them at one or two
points offset from the input
position. These would then be
added together and sent to the
D/A converter.

The input and output pointers
would then be moved to the next
part of the buffer and the whole
process repeated.

1 hope to cover this type of
manipulation in a  book 1 am
writing. However you can have a
go yourself if you see the Body
Build articles M a r c h  1 9 8 4
(AID), October 1984 (D/A) and
August 1984 (user port expan-
sion).

You could do without the
latter by  dr iv ing the D / A
converter through the printer
port instead of the user port.

did not see the Tomorrow's
World programmes but I  think
they involved controlling o f
synthesisers via computers and
is not really what you want.

reverse as well as forwards? I f  it
is possible, how? J o h n  Scott,
Wellingborough, Northants.
•  Yes, it is possible to control a
normal motor using the user port
i f  you use a power FET to switch
it. As to changing the direction –
this can be done by changing the
polarity o f  the voltage going
through the motor.

While this  c a n  be  done
electronically the simplest way is
to use a double pole relay. See
the circuit alongside.
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PRIORITY ORDER ORDER FORM
Plesse rush me

Dear option Q u a n t i t y  U n i t  Pries
loft. VAT)

Olivetti ink Jet Printer

100% Board + Switch

1199.1:0

Silver Reed DIP 500

89.95 (b)

8299.00

Reed EXP 550 8 4 9 9 0 0

Saba Colour Monitor/TV (manumit 8249.00

Sabo Colour Sillorutor/TV Irdtmotel 8289.00

R. H. Ughtpen C45.95

UDM DDFS Version 3 89.95(b)
100% Board + Switch 17.50 (b)
100% Board, Switch, 8271 4 TTL 89.95 (b)
100% Board, Switch -  DDFS 89.95 (b)

Go
TEL 0279 812295

8 RAINSFORD ROAD, STANSTED, ESSEX CM24 8DU

SPECIAL OFFERS S P E C I A L  OFFERS
HITACHI UV EPROMS -250nS
27256 - 14.95 inc. VAT (a)
2764 -  3 . 2 0  inc. VAT (a)
6264LP 6 . 9 5  inc.  VAT (a)
8271 -  46.95 inc. VAT (a)

The latest releases from Computer Concepts
ACCELERATOR 5 9 . 9 5
INTERSHEET 4 9 . 9 5
SPEECH ROM 2 9 . 9 5

EXMON II B/E
TOOLKIT B/E
MUROM
SPELLCHECK II 40/80
SLEUTH

WORDWISE-PLUS
WORDWISE
PRINIMASTER (Epson)
PRINT MASTER (Star)
CARETAKER
GRAPHICS
DISC DOCTOR

CLARES BROM
ISO-PASCAL
LOGO
HI-VIEW
• IEW
VIEWSHEET
ADE 40/80
SPY II
AID (Lincoln)
ADDCOMM B/E
ULTRACALC II

PROXIMA BEER-TEXT 40/80
SPELLCHECK (Wordwise) 40/80
SPELLCHECK (View) 40/80
MASTERFILEII40/80
CLARES BETABASE 40/80
CLARES REPLICAI140/80
FILEAID (Lincoln)

SPECIAL OFFERS -SPECIAL OFFERS

100% Board, Switch, 8271, TTL + DDFS 142.95 (b)

ACORN DNFS
OPUS DDOS

40 TA S/S
40 TR D/S
80 TA S/S
80 TR D/S
All prices include V.A.T., @

Ask,_

GRIFFEN
COMPUTERS

Dealer enquiries welcome

26.25 (b)
24.65 (b)
26.25 (b)
28.60 (b)
26.25 (b)

48.00 (c)
36.00 (c)
27.50 (b)
27.50 (b)
27.50 (b)
27.50 (b)
27.50 (b)

31.50 (b)
62.00 (d)
62.00(d)
52 00(b)
52.00 (b)
53.36 (b)
54.00 (b)
27.50 (b)
27.00 (b)
26.75 (b)
71.50 (b)

14.00 (b)
16.20 (b)
16.20 (b)
17.90 (b)
23.90 (b)
11.90 (b)
34.00 (b)

75.00( b)
99.95 (c)

13.95(b)
15.45(0
16.95(b)
18.45(b)

153/4 B / E  - BBC/Electron

Postage rates ( a )  50p ( b )  75p ( c )  E1.25 ( d )  E2 00

AIL
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AT UNPRINTABLE PRICES!!

Fantastic C o l o u r  M o n i t o r / C o l o u r  T V
Fi t ted  w i t h  t h e  " E c h o - S t a n d a r d '
connection; i t  combines input and output
for video and audio. Available with remake
control or manual  control.

LIGHIPEN

Designed f o r  u s e  w i t h  sophisticated
word proCetaing packages •
•  Cornpect  s p a c e  s a v i n g  d e s i g n
concept
•  Printing is  bi-directional i n  the l ine
print mode

1/4

Add another  cliMenStOn t o  your  BBC
Micro You can draw lines on the screen
or give commands simply by pointing to
a menu display Complex  graphics can
he crested r i  minutelt

PHILIPS Sz PHILIPS
CO. LTD.

Scriptomatic House, Torrington Park
Finctiley, London M12 9011

1201 446 5648

SILVER REED
EXP 500

DAISY WHEEL

Address .

OLIVETTI INK JET
A s u p e r b  value• lor  -money pr in ter  wh,Gli
utilises • sperk•ink list- technology. The unit
has b e e n  des igned  f o r  b o t h  u s e  a s  a
personal computer  a n d  hard-copy printer.
The p r i n t  i s  bi-direct ional  a n d  c l i r t
executed in normal,  double height, double
width and underlined characters.

-

SILVER REED
EXP 550

Unbeatable price performance • the Si lyer
Reed E X P 5 5 0  provides first rote letter.
quality printing at incredibly low cost
•  17cps  printing speed
•  S imple  elegant design

TOTAL

Tome

Total Order

Postage & Packing F R E E

Pease debit my Access., Oarclascavd No

Signature

Please lirid enclosed full remittance al . . . . .  . . . . .  ..... ..... . ..... . .......... . . . . .

hams

Telephone No

Philips & Philips. Scretornatic House, Torrington Park, Finchley, London. N12 900
Telephone • 01 4-48 5848

1
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MY problem is: My BBC Micro
will not operate a printer.

I bought a Model A machine
and using your upgrade article
proceeded to transform it into a
Model B.

Everything appeared t o  be
satisfactory.

I then added an Acorn disc
drive interface which again
appears to work satisfactorily.

However, when trying to use a
printer in conjunction with my
kit it appears that no signal was
getting through to activate the
printer.

made sure that CtrIA-13 was
pressed. There was no response.
I then typed in *FX5,1 and this
did nothing.

Other tests I  did were to
substitute the Basic chip, then
the DFS chip and the operating
chip, all separately.

So r ry.  I  s h o u l d  h a v e
mentioned earlier that I  have
also fitted a 1.2 operating chip.1
subsequently checked most o f
the soldered joints that I  had
done originally, but to no avail.

The printer would work with
another machine that I  bor-
rowed. This is the machine I
borrowed the chips from s o
there was nothing wrong there.

The only other thing which
may have caused a problem was
the connection from the leg of
IC27 to the east of S9.

I d id this underneath the
board, cutt ing the existing
connection, and without cutting
the leg of the IC.

I carefully checked to make
sure no track came to that leg

I A M  undertaking a  project
requiring the communication via
radio link of two BBC Micros,
for a degree in nautical studies.

The project concerns using
micros for ship-to-shore com-
munication and assessing the
economics of such a system.

However, I  have come up
with a number of problems.

Firstly 1 require a means of
simplex communication in the
true sense of the word, that is,
with no handshaking involved.

If  the transmitting station
sends the message, the receiving
station must be able to load the
information, emptying the input
buffer automatically, and stor-
ing the information to be sent
eventually to a printer and disc.

Secondly, t he  receiving
station must be able to transmit
in the same fashion as the
transmitter, so in other words.

A MARRIAGE OF
INCONVENIENCE

before doing this. The track was
cut above the  board ,  as
instructed.

I have checked and rechecked
the settings o f  all removable
links, shifted some of the ICs to
ensure contact of the legs. I have
an Issue 2 board.

There is  another problem
which may be connected with
the printer problem. I have a disc
which holds a  program and
some data.

It is basically a  sorting
program which has to access the
data, sort it and then print it.

This disc works fine on the
borrowed machine. On mine it
enters the program but will not
access the data file. It comes up
with: "No variable at line ...".

When using this disc the disc
drive usually runs twice when
things are operating normally.
My machine only activates the
drive once.

The machine I borrowed is a
1982 model with an Issue 4
board.

I can operate a joystick and a
light pen successfully on my
machine, but 1 have not tried the
RS423 or RGB ports. — A.E.
Fi l l ingham, Hunt ingdon,
Cambs.
•  It's always difficult trying to
fault find at a distance as you

always want to know one more
fact. In this case I am assuming
that your non-working printer is
a parallel one.

If it has an on-line/off-line
switch on it, try this experiment.
Type Ctr1+11 and type in rubbish
until the screen jams, then type
in some more.

Then rapidly press the on-line
switch repeatedly.

If you see extra characters of
your typed-in rubbish appear-
ing, you know that the acknow-
ledge signal (ACK) is getting to
the computer. Then the problem
is most likely the strobe pulse is
not getting out.

seem to remember there was
a change in  the strobe pulse
circuits from issue 2 to 3, but
am not sure what it was as I have
never worked on an issue 2
board.

However, If you have access
to an oscilloscope try to see the
narrow strobe pulses that will be
produced on pin 39 of IC69.

If you can see them, trace
them through to pin 5 of IC27.
These should emerge at pin 6 (if
you have not damaged the track
underneath when cutting the link
for the disc mod). However the
signal at  this pin will only be
about 0.7 of  a volt as it feeds
directly into a transistor.

MY SHIP-TO-SHORE SOS
two-way communication can be
set up between ship and shore.

Thirdly, i f  the cassette port
can be used for transmission and
reception then this will alleviate
the need for  modulators and
demodulators outside the micro.

Lastly, i f  the micro could be
used for purposes other than for
transmission and reception until
it is interrupted by an incoming
signal, this would be an added
bonus.

My lack o f  knowledge o f
assembler code is  a  severe
handicap in the solution to the
problem. — Mark Paine, Mod-
bury, Devon.

•  Without knowing any mach-
ine code, You cannot hope to
solve this problem.

What you need to devise is a
protocol where one station sends
a message (small number o f

bytes) and this is acknowledged
by the other. The first station
would not continue until the
acknowledgement was received.

Even when there was nothing
to pass this null exchange would
have to still be going on.

The computer could turn on
or off the TX as required as it
would be  told b y  the other
computer to do so. A  sort of
automatic version of  it saying
"over to you".

The only way to do this is by
means of a background task and
this has t o  b e  wr i t ten  i n
machine code. There is a similar

Finally, look a t  the strobe
output to the printer — pin I  of
the printer connector. Most
printers need this to be high, and
to pulse low check what your
printer needs and make sure it
matches. I t  can be changed by
putting a logic zero on pin 4 of
IC27.

Also check the  soldered
joints. Last week I found resistor
R6 (the one connected to the
strobe l ine)  had n o t  been
soldered i n  o n  a  fr iend's
computer. The printer worked at
first and then packed in.

I think you have successfully
carried out  the modifications
you have done and this is an
example of a latent bug in your
original computer.

As to your disc problem, this
is something different. I  am not
sure that the mod to IC27 can be
done without cutting the leg as
the offending track is on the
component side under the IC .
However, this is true on issue 3
boards and could be different on
others.

It might, however, explain
why data files are not being
accessed. B u t  I  a m  afraid
without examining the computer
there is not a lot I can suggest.

Still, I  think there is enough
here to be going on with,

system that has been devised by
radio amateurs called Amtor,
the transmitting station does not
get a n  acknowledgement i t
transmits the same few bytes
over again until it does.

You can use the cassette port
to read and send data. For an
example o f  this, see the Ad-
vanced User Guide.

This is a much larger degree
project than I  would give my
own students if you are required
to both devise and implement it.

Sorry 1 could not be more
helpful, but this is a very large
problem.

IF you have a technical query for this page, send it to Mike
Cook, The Micro User, Europa House, 68 Chester Road,
Hazel Grove, Stockport SK7 5 N Y.

Letters on other subjects should be sent, as usual, to
Micromail, which this month starts on Page 185.
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Initialising the
Operating System

SOME o f  the more complex com-
ponents of a computer need to be set up
to a  given state when power is first
applied.

This is usually achieved by means of
a reset line, which remains in its "oft"
state for a few tens of milliseconds after
the various power rails have stabilised.
The BBC Micro has two reset lines.

R STA i s  controlled b y  a  simple
charging circuit, and is only effective
when the computer is first switched on.
RST is generated by a timer chip. and is
effective both at switch-on and when the
Break key is pressed. RSTA resets the
internal V I A  ch ip  and R S T resets
everything else. The distinction will be
seen to be important.

When reset is removed from the 6502
CPU i t  reads an  address stored a t
FFFC/D and jumps t o  the location
specified. Check the address, remem-
bering that the upper byte is  in the
higher location, and you know where to
find the initialisation routine.

It may not be at the address used
here. but don't worry about that.
D9CD T h e  f i r s t  ac t i on  i s  t o  set

tOD00) =  8440, which is an
Rh I instruction. This comes
into play i n  the event o f  a
non-maskable i n t e r r u p t ,
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IF, like the Micro User staff, you
enjoy peeking about your ROMs
and trying to work out what's going
on, you'll be glad to know that this
month we've managed to come up
with something rather special — a
guide to what happens to your BBC
Micro at switch-on.

Melbourne House have j us t
published the Guide to  the BBC
ROMs, b y  D o n  Thomasson, a
fascinating expostition o f  how the
BBC Mic ro 's  operating system
works, together with details o f  the
Basic Interpreter.

The guide covers each R O M

which is 'vectored to ODOO by
the contents o f  locations
EFFA/B. T h e  interrupt i s
normally associated with the
Econet system. and the RhI
instruction i s  a  precaution
only i f  Econet is not fitted.

Set I  then bars maskable interrupts,
Clear D  sets binary mode in case the
processor chose to come up in decimal
mode. and the stack pointer is set to
&FF, this being its home position in
page 1.

A =  tFE4E) then reads the interrupt
enable register of the internal VIA. ASL

By DON THOMASSON

moves thy  most significant b i t  in to
carry, and if that leaves A = 0 a jump to
D9E7 is taken.

Remember, the internal V I A is not
reset by RST, so it is not cleared down
by pressing Break. I f  this is a Break and
not initial switch-on, one or more of the
enable bits will be set.

A is pushed before the jump. to retain
an indication o f  whether this was a
switch-on or Break start.

I f  the jump is not taken A ----- t02581,

routine clearly and  intell igibly,
giving i t s  entry  addresses and
parameters. details o f  its function
and an explanation of how it works.

We were  s o  impressed w e
contacted Melbourne House and
got permiss ion t o  reproduce
extracts f r o m  t h e  fascinat ing
second chapter, which covers OS
initialisation. So now you can see
for just how good the book is.

Incidentally, you might f ind a
disassembly of  the ROM useful to
read in conjunction with the article.
I f  so, try Jim Notman's program in
last February's issue of The Micro
User.

which determines the action taken in
response to depression of the Break and
Escape keys. Bit 1 is examined, and if it
is 0  the rout ine jumps  t o  DA03,
skipping the store clearance routine.

Bit I  was brought into the b i t  0
position by an LSRA before the cheek,
and i f  the jump is not taken another
LSRA zeroes A  (unless someone has
put a value greater than 3 in (0258),
which would mess things up somewhat).
D9E7 W h e t h e r  reaches by a jump

or directly, this point finds A
= 0,  (0000/1) =  0400, the
base address for store clear-
ance, X  =  4 and Y =  O.

D9EE ( ( 0 0 0 0 )  +  Y )  =  0,
t00011 then equals O. the
routine jumps  t o  D91-1.).
because the RAM clearance
is complete and the clearance
routine has wrapped round to
clear locations 0000  and
0001. T h e  R A M  address
system i s  arranged so that
this happens as soon as all
available R A M  has been
cleared, whether it extends to
I 6k or  32k. Otherwise N is
incremented, and i f  Y is then
non-zero the routine loops t
D9EE. I f  Y 0 ,  Y and X are
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incremented, (0001) is incre-
mented to select a new page,
and i f  (0001) is positive the
routine loops to D9EE. Look
closely, and you will see that
clearance o f  a fresh page
begins with Y I .  Location 0
is not cleared. Why? Well, it
would be more difficult to
arrange to  skip location
ODOO, which holds that RTI
instruction, so all location Os
are left alone.

D9FD T h i s  point is reached when
clearance is complete, and X
holds the number of the last
page to be cleared, plus I .
&80 for 32k RAM, &40 for
16k RAM.  This value is
copied into (0284), the soft
key consistency flag, and
(028E), which signals the size
of available RAM.

DA03 A t ten t i on  is now turned to the
peripheral devices (FE42) .
&OF sets Port B of VIA I t o
output on bits 0-3, input on
bits 4-7. Then a loop outputs
values &OE to &09 on Port B.

DAI I A  further loop is now entered
in which X takes values 9 to
1. The keyboard interrogate
subroutine FO2A is called for
each value. This subroutine
locks the keyboard by disab-
ling auto-scan, and sets bit 7
of X high if the key defined by
X on entry to the subroutine
is pressed.

In this case, wire links
rather than keys are involved,
except for the Ctrl key. The
meaning o f  the X  values
Output by  the interrogate
subroutine are as follows:

X=1: C t r l  key pressed.
X=2,3: Links 7,8: No t

used.
Links
Drive
Link
Break
Links

X=4,5:

X-=6:

X=7-9:

5,6: Disc
Data.
4: Sh i f t /
action.
1-3: Initial

screen mode.
As each X  value is output by the

interrogation routine, bit 7 is shifted into
the msb of (00FC). The last shift puts
the lsb of  (00FC) into carry, and the
msb of (00FC) is I i f  Ctrl was pressed.

An option to use Shift with Break is
mentioned in the manuals, but as the
state of Shift would be checked by X
O. a value not used here, the option is not
immediately relevant.
DA20 ( 0 0 F C )  is rotated left to put

the carry into the lsb and put
the msb into carry. The
LED-setting routine at EEEB
is then called. This transfers
the CPU status byte on entry
to A on exit, so a rotate right
is needed to restore the carry
bit to its rightful place. It is
now time to deal with the
initialisation of page 2, which
holds the indirect links and
many system variables. There
are three situations to  be
considered —
(a)A is pulled, restoring the

value pushed early in the
initialisation routine. I f  A
= 0, an initial start is being
performed. X = &90, Y =
&9C. (028D) =  1, and
(028F) = (00FC) inverted.

(b)If carry is set. Ctrl was
pressed, calling for a cold
restart. X  & 9 0 ,  Y
&87, (028D) =  2,  and
(028F) = (00FC) inverted.

(c)If carry is clear, Ctrl was
not pressed with Break,
and a  warm restart is
required. Y =  &7E, X =
&9C, (082D) =  O. and
(028F) is unaffected, being
set already.

The values in X  and Y determine

VIA l o c a t i o n  R e p i S t e r

Systogi User D e s  ie.

liFEASILFER ORSIRS
1•FEal ARO ORA' IRA
ISE42/0E62 DORS
V W / V W  ODRA
VW/Vibe  11C-L
VE45111FE135 UC-H
Igeo!l(FE6t3 11L-L
IgFE.4711(FE67
liFEa8itFE6S
ILFE49itiFEbt) 12C-41
IfFEeAllifEbA SRACR

ISEACIISEbt, ?CRIFR

ItFEAEIVEI3E 1ER
liFEIFIVE0 ORAIIRA

Descr iotton
%iriteiread

Output R e g i S t e r  B i l n p U t  R e a .
Output Register 4ilnout Reg. A
Data Direction Req.
baka Olrection Rea. A

too Order LatttoCounter
I I  i c l t%  Orde r  LOun te r

Loo Ortiet Latch
Itioti larder

12 LOW Order Latct0Counter
12 High Order Counter
W i t  Rooster
Auxiliary Control Register
Peripheral  t O n t r O l  R e g i s t e r
interrupt Flag Register
Interruot Enable Reoister
Req. I  Itithout

Table 1 -6522 VIE registers

Outline 0/the initialisation routine
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- OMPUTER WAREHOUSEatmsopirs itoFOR CALLERY

...a

TEl 'ALADDIN'S' OM Or COMPUTER AND ILIOTROMO I• TEM
r  RECNAINEAKE IIATTERIES1

Dry Fit Maintenance FREE by Son nenachein
A.300 07191 31 5 12.  3 Ali same as R$ 591-770 NEW
El 3.95 A 3 0 0  071 01 202 6-0,6 1.8 Art same as RS 591-
362 EX EOUIP £4.99 Miniature PCB mount 3 6v 100
Mah as RS 591-477 NEW MOO S A F I  VII2C 1 2v "C''
size NICADS in 18 cell en equioment pack Good condition
- easily sple to single cells £10.50 + p13 El 90

1111 II
EX-STOCK INTEGRATED CIRCUITS

2732 ex equip E3.2 5. 27128 - 2 5Ons NEW El 2.00.
el 18-200 C4.50. 6116-250 E3-05,
6264LP-150 E2 2.00. 41 64-200 E 3. 50 4664-1 50 C4.00
41 1 6-300.C1.20. 2 1 1 4 E1.75. 6800 E2.50, 6021 M 0 0 ,
68A00 E8.00• 68 009 E10.00, 68809E El 4. 50,
06085AR-2 El 2.00. 08086 £20.00, 280A £2.99. A

Keep your CC•Cth 04 pedliEs arildRELIABLEI
with our verve od BRAND NEW professore'
cowing tans
emen ecru°, Ovvi 92 .92 • 25 rnm
Miniature 240 w requiprmint tan compsete with
W t r  guard ewe&LD ..191-3AR Dim 3 i T x  2 5- compact
very Duet running 240 v operation NEW CS 95
ILIHLER 60.11 22. 6 If ivi3C micro
miniature rewersibie in. Use* I brutalises&
servo molor tor etitrerriely high se MAN
almost 11160111 running end guaranteed 10000
le Me Measures only 62 x 62 x 22 rem
Current cost C32 00 OUR PRICE ONLY
El 2.05 certspiete wee dote
MLIFF1N-CENTAUR standard 4Sn 4- t 1 25-
lan 'wooed tested Ea EQUIPMENT 240 w al
ES 25 or 110 ii it ES 95 or BRAND NEW 240w
at CIO 50 1000's at other Pans Ex Stock

It tor Detains Post a Packing on all lens E I b

BUDGET RANG
VIDEO MONITORS

Al it price YOU can afford. Our range of EX
EQUIPMENT video monitors defy
•••• om petition" All are for 240n working with
Standard CompoSite video input Uni ts are
pre tested and set for up to 80 col use on
SAC micro Even where MINOR screen
turns MAY exist n o r m a l  data displays are
unaffected 1000'r SOLO TO 0411
I 2" KIGOA 320-321 , high bandwidth input
will display up to 132 columns a 25 ltheS
Housed in attractive fully enclosed
brushed alloy case B / W  °city E 3 2 9 5
24"  NOM large screen black & white
monitor fully enclosed in light alloy case
I . '  c l u b s  etc

• C a r r i a g e  El 0.00

DATA MODEMS
Join t h e  c  orrim or ul at ions r e y o l u l i o n  t b
our super range ot DATA MODEMS with
prices and types to suit all applications
and budgets,'
Most moderns are EX BRITISH
TELECOM and are made to the highest
standard for continuous use and reliability.
RS232 interlaces are standard to all our
modems so will connect to ANY micro etc
with an RS232 serial interlace
DATE I. 29 see SPECIAL OFFER centre al
thts a d
MODEM 13A, 300 baud. C.011,r343C1 unit Only
2 Non and Wilne site as telephone base.
Standard CCITT tones CALL mode onty
Tested with data 9/1111411.00 + P111/4
MODEM 20-1. 75-1200 baud. Compact unit
lot use as subscriber end to PRESTEi
MICRON E T or TE LE CA)M GOLD Tested with
data L H  +  PP &ISM
MODEM 20-2 same as 20 I but 1200-75
baud EPP OA
TRANSDATA 3074 300 baud acoustic
couplet B r a n d  new with RS2•32 in tedace
ONLY £49.95
DACOM DSL21 23 Mutt! Standard Modern,
SwilCh,,til CCITT or USA BELL 103 standarc
V21 300300, V23 751200, V23 1 200-75 or
1200-1 200 flea duptex
Auto answer via MODEM Of CPU CALL or
ANSWER modes plus LED status indication
Dim 2 5 • x 8.5 x  9 BRAND NEW fully
guaranteed illNa E l l e  00 + Pft14.19
DATE L 2412 Made by SE LABS lot HT this
two part unit is tor synchron.ous data links at
1206 04 2400 baud using 2780,3780
protocol Marry features include Auto answer.
?or4 wire working etc etc COST OVER
£800 M i n  Ems mo
DATE L 4800 RACAL MPS4800 high speed

good condttion$191010 W M  A t t i e
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HOT LINE DATA IASIDISTEL
THE ORIGINAL FREE OF CHARGE dial updata base
10003 of stock items arid one offa i nbarg

ON LINE NOW- 300 baud, full o r  CCITT lOtleA 8 bitword, no Partly

739-2

01-6 9 11118
MAINS FILTERS

cu,, those unnerving hang upsanddara glitc hes caused
Oh mains amerterence
SC154 As recommended bv ZXei rises 'elle, ma Khoo •
size up to 1000 watt load 1 . 1 . 9 9
L2127 compact corn-pastels cased unit with 3 po,
tncksi U p  to 7 5 0  warts C a

SPECIAL 300 SAUD MODEM OFFER
Another GIGANTIC purchase GI these EX BRITISH TELECOM, BRAND
NEW or little used 2B data modems allows US to make the FINAL
REDUCTION, and for YOU to tom the exciting world of data
communications at an UNHEARD OF PRICE OF ONLY E29.95. Made to
the highest POST OFFICE APPROVED spec at a cost of hundreds of
pounds each, the 28 has all the standard requirements for data base,
business or hobby communications. All this and morel,
•  300 baud full duplex _ N , a n o t o  •  CALL. ANSWER and AUTO modes•  Full remote Control A K  •  Standard R5232 serial interlace
•  CCITT tone standards.211k NOW DOLIL,' •  Built in test switching
•  Supplied with full data 1 2 9 . 9 5  •  240v Mains operation

•  Modular construction- - f - , i , / f i t s , a r i e ,  l a  1 year full guarantee•  Direct isolated connection •  Just 2 wires to comma line

Order now - while stocks last. Carriage and Ins CIO DO

SUPER PRINTER SCOOP
RAND NEW T5 'DoE""'""P"r"' "

C E N T R O N I C S  . t m  at refueled Slumlord C NTRONICIperste' wisdom101 direct COAAA•ClO, 10 NBC,
OPIC DAMSON as. Supers cwit swarm irth

MON Of _ISITION vIternsi A L• d c " s " "  . P 0 A 4 C r
DE 00, WORD POIOCCIMICia spakeloris SO,  32

Calt.01,A1.11.210 iJIe. i ,  WrCCI.1.1 0,  L .  Pep* ,  P l u s
much more sweats* ONLY sum DISPLAY IELECI1C6

II  Ms rodwuNws pv•ce MASA I M O ,  •  VAT Cornpkole .olth
lull mental sic LimitedskisrAey v o s S e  Mocks isst

f . t 9 9  DRAGON co CENTRONICS 36 E 1 2  50 Sow. niston
Options !melees cacao ispecihn to BAC 01AE

E-3 50 AscA Gwapi.cs seni..• dia11ç .614v vogrun Eels°
t i r e ° .  0 0 0 0  + W e

HUNDREDS OF PRINTERS
E X  S TO C K  F R O M  E 4 9 . 0 0 .  Call  Sales Office for Details.

1 only large CALCOMP 1036 AO 3 pen drum plotter and
off line 915  magtape controller, Good working order,

A ,  A T  T  •  I C E S  E 2 5 0 0 . 0 0

Andarson Jacobson

g ! l o

AJ510 VIDEO
DISMAY TERICIAL
Made by one of the USA's
largest peripherai manufactured

the AJ510 Professional VD1.1
terminal has 100 meny

features to include in space
• avai lable - Nat a few are

internal ZOO cpu contro& very
readable 15" not, glare green

screen, 24 lines by 80 characters
1213 ASCII character set with tow

case and graphics. standard RS232 interface. Cursor
addressing. numeric key pad etc Supplied in good
TESTED second hand condition with bull manual
£225.00 +  cart £10.00. Date shoal on request

A Major company's over production problems, and a special
BULK PURCHASE enable TWO outstanding offers.COLOUR MONITOR SPECIALS

'SYSTEM ALPHA' 14" Multi Input Monitor.
Made in the UK by the famous REDIFFUSION Co fo r  their Own profess**
computer system this monitor has all the features to suit your immediate and future
monitor requirements. Two types of video input, RIG8 and PAL COMOORIO Vrded
allow direct Connection to most makes of micro computers and VCR's An inter*
speaker and audio amplifier may be connected to your system's output or direct 10
a VCR machine, giving superior colour and sound quality. Many other features
include PIL tube, Matching BBC case colour j Major controls on  front panel.
Separate Contrast and Brightness -  even in ROB mode, Two types of audio input,
Separate Colour and audio controls for Composite Video input, BNC plug tor
composite input, 15 way '13' plug tor ROB Input, modular construction etc- etc.

This must be ONE OF THE YEAR'S BEST SIMI!!
Supplied BRAND NEW and BOXED, complete with DATA and 90 day guarantee
SUPPLIED BELOW ACTUAL COST- ONLY £149.00 + Carr.

DECCA RGB 80-100 Monitor.
Little or  hardly used manufacturers surplus enables us to offer this special
converted DECCA ROB Colour Video TV Monitor at a  super low price of only
E99.00, a price for a colour monitor as yet unheard of!! Our o n  interface, safety
modification and special 16" high definition PIL tube, combine with the tried and
tested DECCA 80/100 series chassis t o  give 80  column definition and picture
quality found only on monitors costing 3  T IMES OUR PRICE. I n  fact. WE
GUARANTEE you will be delighted with this product, the quality for the price ha S to
be seen to be believed. Supplied complete and reatr_to plug directo to a BBC
MICRO computer or any other system with a  r r i_  ROB Output Other features
include internal audio amp and speaker. Modular construction, auto degaussing
34 H x 24 (), 90 day guarantee. Supplied in EXCELLENT condition- ONLY E919,00
+ Carr. Also available UN-MODIFIED but complete with MOD DATA Only E75.00.
Carriage and Insurance on monitors El 0.00

n o n

DEC CORNER
POP 11 4 0  System comprising of CPU.
124K mentor)/ M M U  16 line RS232
interlace, CIP02 40 MO hard disk drive,
TU 109  track 800 BPI Hag tape drive, dual
rack SyStem. VT52 VDU etc etc Tested
and running 1 0 7 5 0 . 0 0
BAI1MB 3 5- Box. PSI.), LTC c 3 8 5 • 0 0
DH1 1-AD 16 a RS232 DMA

interface E 2  1 000 0

'DEVI I - J  4 x EIA interface C e 2 3 1  0.0000OLVII-E Serial. Modem supoort 0 0
OUP1 I Sych Serial data ii•ci E 6 5 0 . 0 0

E•PS 000 0 2 0 0  o Ch log - mutt RKile
OZ1 1 -8 8 line RS232 mum board t e s a o o
NOP' m 8 1 8 9  POP 1123+ E1100-00

LA36 Decwriter ElA Or 20 ma loopE28070;
AL A X 3 4 1  L A34 tractor teed t 0 5 . 0 0

MS11-JP UnibuS 32 kb Ram
MS1 1-LB 1ln 'bus 1 28 kb Ram E 4  50 00
M S1 1- LD Unibus 256 kb Ram C O  50 00
M8C4804 ObuslEourv MSV11-L I

256 kb £ 4 9 9 . 0 0
POP1 1 /05 Cpu, Ram. e t c  £ 4 5 0 . 0 0
PDP1 1740 Cpu, 124k MMU E  1850.00
Rh 1 1 ver. 38  documentation kt E  70,00
RKOS-J 2 5  Mb dials drives £ 6 5 0 . 0 0
OUIJA P D P 8 a s y n c r o  C l  75.00

mcieuErrePnCitP10800 C 1 7 5 . 0 0 Boorstrap option E75.00
VT50 VDU and Keyboard -

VT52 %IOU with RS232 interface 1 2 0 0 0 0

I 000's ol EX STOCK spares tor DEC
PDPe, POP9A, POP11 systems &
peripherals Call for details All types
Computer equipment and spares wanted
for PROMPT CASH PAYMENT.

All prices quoted are for U K Main land paid _cash with order in Pounds Sterling PLUS VAT, Minimum order value E240
Minimum Credit Card orderES•00. Minimum BONA FIDE account Orders from Government Depts, Schools, Universities and
established Companies 120.00 Where post and packing not indicated please ADO E1.00 + VAT. Warehouse open Mon-Fri
9_30-530 Sat 1010-5 30 We reserve the right to change prices and specifications without not ice Trade. Bulk and Ex. • rt

r i  1 - r T  r i  r  c 3 2  Biggin Way, Upper Norwood, London SE19 3XF n
C  L  I  1\ I-1 11 t- - I -  Telephone 01-679 4414 Telex 894502 Data 01-679 1888 or•
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From Page 153
which parts of page 2 are cleared and
which are initialised.

(028D) is used to indicate which type
of initialisation was last performed, and
(028E) provides an indication o f  the
keyboard links which are set.
DA44 P a g e  2 can now be set up,

partly by  reference to  a
source table holding standard
values. First, (0200 + X)  to
(02CD) are zeroed, then
(02CF — 02FF) = &FF.

Rather ou t  o f  context,
(FE63) =  &FF, setting Port
A of the external VIA (printer
interface) to output on all bits.
Then again, rather out o f
context, (00E2 — OOFF) = O.
Finally, the lower part of page
2, up to (0IFF + Y), is set
from the source table.

DA64 ( 0 0 E D )  -= A  & 6 2 ,  and
subroutine FBOA is called to
set up  the asynchronous
communications interface
adapter, or serial I /O chip.
Note the sub-routine address.
We will return to i t  in due
course.

DA6E A  positive orgy of peripheral
initialisations comes next.
(FE4D), (FE4E), (FE6D)
and (FE6E) are all set to
&7F, clearing the interrupt
nag and enable registers of
both VIAs. Interrupts are
allowed briefly, to clear the
air. W i t h  a l l  significant
interrupts disabled, nothing is
affected.

If bit 6  o f  (00FC) =  I ,
subroutine F055 i s  called.
This is a dead end if the disc
system is not implemented.
(FE4E) =  & F 2 :  Enable
interrupts 1,4,5,6 o f  the
internal VIA.
(FE4C) = 4: Set internal VIA
PCR.
(FE4B) & 6 0 :  Set internal
VIA ACR,
(FE46) =  &OE: Set internal
Via T1 counter (L).
(FE6C) = &OE: Set external
VIA PCR.
(FECO) -,-- &OE: Set up AID
converter.

(FE6C) & O E  increment
(0277). (External V I A b i t
mask).
(FE47) & 2 7 :  Set internal
VIA I  I counter latch (H).

(FE45) =  &27: Set internal
VIA T I counter (H).

The TI  counter being set to 270E
(9998 decimal), it generates an interrupt
every 9998 clock pulses, that is, every10mS.

Setting the external VIA PCR to &OE
gives:

CA I: Interrupt on negative
edge. ( P r i n t e r
Acknowledge).

CA2: High output. (Printer
strobe).

CBI: Interrupt on negative
edge. (User port).

CB2: Negative edge. (User
port).

If reading the external VIA PCR does
not give the value just set in it, the chip is
missing or defective. (0277) is incre-
mented from & F F  to 0  to bar all
external VIA interrupts.

Setting (TECO) =  &OE gives input
channel I selected, and the ten-bit mode
of the converter chip.
DAAA Subroutine EC60 is called to

clear the sound channels.
This is another address worth
noting. The actions which
follow depend on the kind of
initialisation being carried
out. reference being made to
page 2 locations unaltered in
a warm start but reset during
initial o r  cold start. Sub-
routine E6A7 is called with A
= (0282) AND &7F to set up
the Serial ULA.  Then, i f
(0284) 4, 0 subroutine E9C8
is called to rest the function
keys, this call being executed
only for a cold or initial start.

DABD Attention now turns to the
paged ROMs. First, sub-
routine DC 16 sets (00F4) =
(FE30) = X = O. This sets the
ROM select chip and i ts
RAM copy. X  -= 3, Y  =
(8007). Y  now holds the
displacement of the start o f
the ROM heading text rela-
tive to 8000,

DAC5 A  loop  checks that  the
heading text begins with '(C)',
the copyright symbol. I f  the
check fails, a jump to DAFT
is taken. Otherwise, X -= Y =
(00F4).

DAD5 Y  is incremented, and i f  the
result exceeds &OF a jump to
DAAF is taken. Otherwise,
(00FA) =  Y  inverted, and
(00F13) ,  &7F.  (00FA/8)
form an address equal to

(VET' — Y).
DAE3 ( F E 3 0 )  = Y, selecting ROM

Y. then A = ((00FA) + Y)
(7FFF). Then (FE30) =  X,
and if ((00FA) + Y) z A  the
routine loops back to DAD5.
It might appear that there is
an error here, but  since
(7.FFF) is either the top RAM
location o r  empty the first
check w i l l  always show
equality. I f  equality is found,
(00FA/B) i s  incremented.
and if (00FB) has not reached
&84 the routine loops to
DA E3 for  a further com-
parison. A s  two different
ROMs are being compared, it
is t o  be expected that a
difference will soon be found.
If the ROMs are identical, up
to &83FF, DAFB follows.

DAFB X  =  (00E4). and i f  X  is
positive a jump to DBOC is
taken.

DAFT A  = (8006), which is the type
number f o r  the selected
ROM. This is stored in (02A I
+ X), setting up a dictionary
of the ROM types available.
I f  the type number A N D
&SF is zero, (024B) =  X .
This identifies the Basic
ROM, which should be the
only one which returns a type
number wi th b i t  7  =  O.
(However, it is stated that bit
I should always be set, which
from this code appears to be
an error.)

DBOC X  is incremented, and i f  the
result is less than &10 a jump
back to DABD repeats the
process. Otherwise, if bit 7 of
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From Page 155
the Port  B  input on the
internal VIA is 1, a jump to
DB27 is taken. This bit senses
the VSPINT l ine on the
speech generator, and i f  the
speech facility is not fitted the
line will be high. I f  the line is
low. (027B) is decremented
from 0 to &FT to show that
the speech facility is present.
DB19 follows.

DB19 T h e  previous action left X =
&10. Now Y  & F F  and
subroutine EE7F is called. X
is decremented, and if X *  0
the routine loops to DB 19.
This initialises the speech
generator system. Then the
internal V I A 1 2  counter,
used with speech, is zeroed by
(FE48) 0 ,  (FE49) = O.

DB27 A  =  (028F), which holds the
inversion o f  (00FC), and
C300 is called. This is a jump
to the screen initialisation
routine. Bits 0 — 3 of (028F)
determine the mode which is
set up. The routine continues
by calling E4F1 with Y  =
&CA. This enters the value in
the keyboard buffer. I t  is
perhaps no coincidence that
&CA is the Basic token for
NEW. Subroutine EAD9
is then called. This is a check
to see whether a boot address
is set up, in which case the
address follows. F140 is
called to set up the cassette
options, and (FEE0) = &81,
A = (FEE0). If bit 0 of A = O.
DB4D follows. There is no
second processor. Otherwise,
F168 is called with X = &FT
to perform a  ROM select
function. I f  the return is zero,
(027A) is decremented from 0
to &FT to show that the Tube
is i n  use and  t h a t  t he
appropriate ROM is  avail-
able.

DB4D Y  = &OE, X = I ,  and ROM
select (FI68) is again called.
X is changed to 2, and F168
is called again. (0243) =  •
(0244) =  Y =  &OE. This is
the PAGE variable.

X =  &FE, Y =  (027A),
and F168 is again called. If A
AND (0267) gives a positive
result, a  jump to D887 is
taken. Bit 7 of (0267) bars the
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startup message i f  true. I t
may be set up by a ROM
during initialisation.

DEA9 is called with Y 2 .
This outputs a string starting
at C300 Y  ;  "BBC
Computer".

If (028D) =  0 a jump to
DB82 is taken. This will be
remembered as having been
set to 0, I  or 2 according to
the type of initialisation being
executed.

Otherwise DEA9 is called
again with Y = & I I  or &16
according to the contents of
(028E), which indicate the
size of RAM.

DB82 D E A 9  is called with Y  =
& I B, which gives two new-
lines.

DB87 C  is set, and EAD9 is called
to look for a "booting jump",
which may have been set up
during ROM initialisation.

Then E9D9 is called, this
being OSBYTE 118, which
sets u p  t h e  L E D s  i n
accordance with keyboard
status. (Whereas EEEB set
them according t o  data
supplied.)

P is now pushed and A
pulled. Then LSRA is called
four times. This will zero bits
4-7, and bits 0-2.

Bit 4, which was the sign
flag, may be set. A -- A EOR
(028F) AND 8. Bits 0-3 and
5-7 will now be zero, and bit 4
will be 1 if bit 4 of (028F) = I.
This is disc drive data, and
may or may not be

Y = A, X = 3, and F168
(ROM select) is called. I f  it
returns with the equal condi-
tion set, DBBE follows.

It must be assumed that
this i s  a  check f o r  disc
facilities, in  view o f  what
follows:

If Y *  0, a jump to DBB8
is taken. Otherwise F135 is
called with A =  &8D to set
up standard cassette baud
rates. )(Pi' are then set to
EAD2, which is the address
of a text string BOOT, and
the Command Line Inter-
preter is called at FTF7.

During the call, (0267) is
decremented, this being the
start-up suppression f lag,
which is mainly concerned

with the disc system.
If  (0267), incremented

again after return from the
call, is *  0, DBBE follows.

DBB8 F 1 3 7  is called with A = 0, X
= 0, to set tape speed.

DBBE I f  (028D) *  0  (not warm
restart), DBC8 follows. Oth-
erwise, i f  (028C) is positive
(current ROM number), a
jump is taken to DBE6.

DBC8 X  — &OF.
DBCA A  loop is  entered which

checks the ROM directory
from (02A I) upwards. If bit 6
of the directory entry is I
(ROM has a language entry),
the routine jumps to DBE6.
The ROMs are checked in
descending order.

If none of the ROMs has a
language entry, A = 0, and if
bit 7 of (027A) is true, DC08
follows, otherwise the report
Language i s  displayed.
((027A) is  the Tube flag,
set to &FT i f  the Tube is in
use.)

DBE6 C a r r y  is cleared, whereas the
OSBYTE call enters with
carry set.

OSBYTE 142: Enter language ROM:
DBE7 P  is pushed, and the language

ROM number is set in (028C)
from X. DC16 is called to
select that ROM.

Then DEAB is called with
A — &80  and Y  — 8  to
display a text string held in
the ROM at 8009. Y = &FD,
and newline is called twice at
FFE7. P is pulled, and A = I.

I f  (027A) i s  negative
(second processor fitted), a
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Eaton RXit,i: 1240 DO
Epson 11110011 Plus 1270.00
Epson F*10 t 400 DO
Epsom P40 190 00
Epp:m.1M0 Colour Primer 1130cps 1600.00
Epson 211 Serial Interlace 975.00
Eamon PW1111111A 134000
Tally MI80 Plus 1011cps 1215.00
Smith Comma Fastest BI) t. I TI) 00
Smith Comma 0100 100ept 1220 00
Smith Corona 0200 200rps willefhW 137000
Bother 14I115 °Amy Wheel r 415 00
Sem Red EX 50013Wheel 132000
Silver Reed EX43 Diwbeel wide

Keyboard and Imerlace 1399 011
Jul 2200E14.°ml (29900
Juin 6100 Weisel wale keyboard E385.00
2000 Sheets Fanlold Popo . 11400
Primer lead for BBC'Electiors Fondle 112.95
Peltier lead to. BOG Serial 19.95
Key 10810 145rps mirth N111 1330,00,0

1
1
1
1

ALL PRICES INCLUDE VAT
PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE

FAST PHONE/MAIL SERVICE -  SAME DAY DESPATCH ON ITEMS IN STOCK
SUPPLIERS TO SCIENTIFIC AND EDUCATION AUTHORITIES

COMPUTERS
l a  Plus
Biome 5  Gamin

B * 5 Games
NC 5 ONES
Sinclair Spectrum • 6 Game
Sinclair 01 ,  Business Soltivere
Amstrad CPC464 Mono + 12 Programs
Amstrad CP41464 Waal' • 12 Programs

1499,00
111900
134900
1450.00
112900
C369 00
1239.00
1349 DO

Annirad CPC664 woo with disc
Amstrad CPC664 Geier! w i th  aiee

MS X System + 3 Programs
Sanyo MSX •  recorder •  leplit pa

• loystick
somy ith 1,1 3  Programs
Apricot 11Sysiso.
Apricot," System

1449 00
1349,00
119900

1299 00
1290 DD

POA
POA

COMPUTER
BOOKS-

.,:ier Goole Binder _  ... . . . . . ,- .  ....  ,  1  3.95
. .  .-,ced User Guide BBC ........ . ..... ............._ £12.95
;_• -,nCell °Set Guide Binder . E  3.95
4.1tanced Basic Rom BBC. ........„.____. E 7.95
Wanted Graphics tor ABC. •  -. f  9.95
Advanced Machine Code on B B C _  ....  f  7.95
Advanced Prog techniques BBC ...... . _ „ . . „  E  8.95
AM cm Me ABC PAlci 0 ....,................-- .......  E  7.95
Basic Plug BB Him ..... _  . .. .. . „ ,  E  6.95
Basic Rom User Guide (BBC Eiections---„).___ E 9.95
NIC B a s i c  tor Beginners ...... ...-- ..... ___. E 7_95
6BC Disc Companicin E  7.95
NC Micro Assembly Languagedd_d_. E 7.95
ERE Micro Sounth'GraphiCs E  7  95
&milieu APPliCatiOnS BBC.....,-.....  E  7.95
Dm Pro g Techniques B43C E  7.95
Exploring Music (BBC Eleciron).„_„.....__ E 9.95
30 Hour Based lor BBC . E  5.95
Atianded Graphics Electron, • .  1  6.95
Advanced Prog Techniques .  E 8.95
ALP Electron .  E 795
Ass, Pixie Electron., , ..... ----- . . - .„ .„ . .-  E 5.95
• ' • ,:, d,0plir..ations 1 1 3  50
. • •  Ass Language Prop  E 1 7 • 5 0

•!-Lio-Poutiries.   E l  7.50
.1.ssy language Prop d.d.„.„..........m..._,  £17.50

- .- d Auoricabons Book. ..... .„. ..... .........„.._ .....   Ell5D
iA4 . handbook 1 1 2  50
CP1a1,111.11S Handbook.. _  112.95
.'.'-, i. • !. t•id CPM 'Wait Easy._............_,-.._ 1  6.95
•. 1 . , . : e  Easy' .  113.95

E 6.95

ACORNSOFT
BOOKS-

•Aative Graphics ....„.......... ....... ____............ 1  7.50
aeons and Charts E  7.50

:r Manual 1  7.50
• Manual._ E  7,50
,.:. a. Manual „. E  7.50

c...1E1. Manual 1 1 5  00
rreative Assembler.. ......... ... . .... ..... ...._ ..... , E 7 50

UR ELECTRONICS LIMITED
22/24 GUILDFORD ROAD BAGSHOT • SURREY GU10

Please send me:

INSIth electronics Ltd
5 THE PARADE • YATELEY

TEL: YATELEY 877222
22/24 GUILDFORD ROAD BAGSHOT

TEL: BAGSHOT 73078

MICRO CENTRES
TELEPHONE OR VISIT

E 8 50

(or o r d e r  by  let ter)

ACORNSOFT-VIRI
View Rom Manuals)
View Shim Rom
Via*  Guide Beak
Into View Book
View Sheet Manual
Printer Drive Generator Cassette
Punter Drive Generale Clisk
lei Vow ifor 2nal 05021
View India Dish

A C C ESS 0 RI EC
Ouatay Otgitai Recorder
Onickshot II Joystick with BBC Iniedace
Full Proporional renum to centre Joystech
Full Propononal Joysticks Pair
Solt Dust Cover •8' and Eli run
Hard Owe Glassl Owe Cover
Pruner Cove, r Stale Type)
toht Pen with Software
Memo, Plinth Snoop Melal .....
Single Compute, Desk Meal Renee
Double Computer Desk Mete frame
Maims Dislribution Block with Pious
Sidesveys Rom Board
Oaik Storage Boy 1511
Disk Storage Boc 1851
Naghtingale Modem with Commstai Rom
TV Aeriactornpule, Swatch
BB key Function Key Matt
BBC Gram Reerence Card
Cassetie lead
MiX Moue and Software
EMI 'Necker Ball awe Software
Remo 15 Sideways Board
AMX Mouse t h e i y  124 95

150 00
150 DO
1300
13 00

110 00
19 95

111.50
15E00
114.95

MONITORS

(2995
119 15
11215
120 00
15 00

11000
15 00

14500
11850
159 95
f89 95
11 50

145 00
11800
123 00

114500
12 10
12.00
f2 50
13.95

115 00
155 00

110900
Zoom 114 95

Ferguson MMO2 High Res Moor Grow 12' 1 8 5  00
Ferguson MM011 HO Res Mono Amber 12' 1 8 5 0 0
Sanyo DM1112 High Res Mono Green 12' 1 1 1 5  00
Microwlec 1431 Sid Res Colour 14 1 1 9 9  00
MiellealeC 1451 Med Res Colour 14' 1 2 9 0  00
Mimeo's 1441 High Res Colour 14' 1 4 8 5  00
Miciovatic 1451 03131 Black Mud Res 14' ••[ 7 5 0 . 0 0
Stops 3125 Sid Re Colour 14' •1 1 9 9  00
Ferguson MC01 14' cry • 11013 Moodie   1 2 1 5  OD
Saba 3 /541 14° CAI .  11,1 Monitor ._ ( 2 0 5 0 0
Hrtach, 1444 i 4" CPO • FMB /bonder .... 1  i 99 00
hilacin 1446 As Mono remote contra! ,.. 1 2 3 0  00
Philido 7502 High Res Man° Monitor 12'   C 7 9 . 0 0

PRINTERS

ROMRILITILITICE;
Wruelise
lboresise Plus
Disk Dnutot
Primrmacier
Gleams
Caretaker
Tenni
Commummier
Toolkit
Eamon II
Mimeo 1M,PC
Mastertilell

Sleuth
SpelichedillIView • M1410.1
Spellcheck Newt

Hetitwy Diameters
Hershey Charetes
Ad,
Logo IICSII
BBC Ultratalc II
BBC Beyond Elam
BBC Typing TWO,
BBC 'Typing Lam
Stedelbase
BBC Record Keepyr
BBC Home Finance
Claret Replica II
Claret 8 Base
Gernmi Database 244
Mem System 2a
Mimic System
Advanced Ebsc

DISK DRIVES
CSX100% 1004 SdS 401 rio p
C5X200d0 200K WS 401 no p
CSX400 4010K OS AWEICIT nobs..
CSIOD 10011 BS 401 wire pa
C5200A3 200K WS 401 withpj,
CS400 MOOK OS 40.301 with pe.
00200 Dual 1004 with p.s
0040001 Nal 280601S kvollis.
COODDS 4001 II'S 40101 with p.s
Commit OES Double Oemsny Des heart;.,
05X351 3 5' 1008 S I
55X354 3.5' 4001 DiS
00X352 3 5' Duel 1008 VS
C0X358 3 5' Dual 4004 OS
10s0S 961P10,Mrs lin cam/ •
Electrum Mumma) Oita interlace lot

any drtne above

taidekteReen

Name
Address

Born
ROM
Ban
Rom
Rom
Rem
Rom
Rem
Nem
Rem
Rep
Disk
Army
Rom
Rom
Disk
tisk
Oi l
Cleeerie
Rom
Rom
Rom
Canoe!,
Cassie,
Oisk
Rom
Cement
Cassini
Dysi
Oise
Rom
Cassette
Disk
Rom

139.00
149.00
128,00
128.00
128.00
129 00
129 00
16500
i n  OD
126 DO
128.00
11800
t• 24 00
12800
i l l /  00
t 11 00
11100
114.00
19 00

155.00
158,00
175 00
111.50
11500
118 00
16900
113 50
1995

t 12 00
123 00

112900
.12400

124.00
133 00

1 9 9 . 0 0
102900
114900
111910
1159 00

• 111900
.121900
1291 00
1329 00
1100 00
1134.00
119300
1245.00

• 1366 00
120,00

ACORN
PERIPHERALS

180 2nd Pr3tdSS, i  BUSAPeik '.iitieweill   1 3 9 1  00
6502 2nd Notes°,   1 1 1 9 0 0
IEEE Interfere 1 3 2 5  00
Bit Stick [ 3 7 5 0 0
likiest Revere . 1 2 2 5 1 3 0
freed Receive f  139 00
Mout synthesise 1 1 9 1  00
Acorn DNI5Kirt   1 1 1 0 . 0 0
Speech Kit f 4 5  00
Cmente Recorder   ( 3 5 0 0
Emmet Componeals P O A
Electron Plus One 1 5 1 0 0
t  Moron Bias 71irel t  2 9 9  00

ACORNE;OFT
EDUCATION
Algerbrait Mantpulation
Peelle Cementer
0 us irinn Games
Wood Hunt
Word Sequencing
Chemical Anatmis
Chemical Simulatiom
Jars
Temperature Control
The icemen

LANGUAGES
Forth Cassette
lisp Cassette
Imp Disk
Policroient Cl i t t i tk
HIEIVeKt
Logo Roan
K R  Rom Disk sad Manual
Turtle Guipilinn Ciente
5-Pascal Cassels
S Penal Dita
ISO Pascal ROM

GRAPHICS ETC
CunriveGraphits
Graphs end Chins
None Maker
Shirley Colleens Garden
Personal Money Management
Collector Catalogue
Membership Manage
Desk Mary
Foresee
French (aria Election/
Italian Gale Electron
Stamth I pin Electron
German (also Electreel
Oliatane Disk

Full RANGE Of ACORNSOFT GAMES

FAST VAT FREE EXPORT SERVICE
CARRIAGE COSTS - Micros Monitors - Disc Drives

Printers -  Desks -  2nd Processors E l
• Cassette Decks £3. • • Books -  Software -  leads El. per item

ACCESS/BARCLAYCARDNISA ORDERS WELCOME
CREDIT FACILITIES Instant credit up to E1,000, deposit 10%
PLEASE STATE; DISK FORMAT 40 OR 80 TRACK

19 95
19 91
19 95

111.90
f  1 1 90
11380
113,80
1113o
(995
19 95

.116.85
114,65
116 85
149.85
159115
(6200
185.00
[14.65
[1665
£19.90
162.00

19.95
1915
19 95
19 95

f 1 I 95
(995
19 95
1115

111.95
11495

_11495
.11495
114 95

TOP GAMES
Elite 66C . .  C a s  114.95 Disk 111 95
Elite Electram Cassini, .  .. 112 95
Aviator BBC   C a s ,  114.95 Oust II 1 95
Snooker BBC ,. C m .  114.95 Disk 115 95
Echelon 86C Disk   1 1 1 1 5
Cathie amest BBC C u  1 1 2  95 Disk 11 4  95
Frak BBC Cossets     1 7  50
30 Grand Plie WC Caseate     1 1 9 5
Screbble BBC ,  1 1 2 . 9 5
White Knopht 12 Chess ..   1 9  95
Plane Knight Chess Electron ... , , .    1 9  95
Flevi Cam C o s  114 951he 117 65

SOFTWARE BY
MI CROPOWER • SUPERIOR • GEMINI

Ell 5_00 I N V A S I O N  - VISIONS - RIG P I E  ETC

o o
I enclose cheque/PO for P & P  see above

I O r  please debit my Access/BarclaycardNisa* (delete as applicable)

L a r d  Number _  Expi ry  Date T e l e p h o n e
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From Page 156

jump to 400 follows, else the
language ROM is entered at
8000.

This completes the initialisation
routine. Understanding of it will grow as
other parts of the program are studied.
Some o f  the functions will only be
relevant to particular system configura-
tions.

We are left with a small problem.
Most o f  the subroutines called by
initialisation wi l l  crop up in  other
contexts. where they can be examined
more effectively, but there are some
exceptions. which, for convenience, are
described below. The first performs
ROM selection:
DCOB X  =  (00E4), the currently

selected ROM number, and
(00E4) .  Y,  (FE30) -= Y.
selecting ROM Y. Y 0 ,  and
A =  ((00F6) + Y). Then —

DC16 ( 0 0 E 4 )  = X. (FE30) = X. The
routine returns.

The string output routine has three
possible entry points:
DEA9 A  — &C 3, this being the high

byte of string start.
DEAB ( O W E )  =  A ,  (OOFD) =

This sets up a base address, to
which Y + 1 is added to give
the string start.

DEB I Y  is incremented, and A  =
((00FD) +  Y ) .  OSASCI
(FFE3) is called to output the
character in A. If A 4r 0, the
routine loops back to DEB I,
else returns.

E6A7 is the tail end o f  a routine
beginning at E689. I t  sets the serial
ULA:
E6A7 ( 0 2 8 2 )  =  A ,  this being the

RAM copy of the last output
to the ULA, which is then set
by (FE 10) = A. A — Y, X =
A, the routine returns.

EAD9 looks for a link in ROM:
EAD9 I f  (0287) f  & 4 C  ( jump

op-code), return, else go to
0287.

At F055 there is an indirect jump to
(MEE), which is an address associated
with the disc controller.

To sum up. the Break key can be very
useful on occasion, but some of the
consequences o f  i ts  use can be
annoying. Some significant chips in the

A Modem WS2000 from Miracle 1 . .Modems aren't just for t h  g e t  F o r  example, autodial and auto-
businessmen, answer options (now undergoing approval

testing with BABT), and direct computer

Technology can put you and your e v e r  o n e  software control of the modem.home computer in touch with the 0 1 1 1 B e c a u s e  we appreciate that
world. Here's how:   n o t  everyone's an expert, our Cus-

tomer Services and Technical Depart-
ments are happy to give help and advice.

With BT telephone
lead, mains power supply

and comprehensive
operating manual.

WS2000 costs only
E129.95 exc (1154.73 inc
VAT & UK delivery). You
may also need a computer
lead (110.35 inc). Specify

computer when
ordering. Talk to us

B E S T  today: tomorrow

8 Multi-speed, multi-standard
Modem WS2000 not only gives you
instant access to Prestel, Micronet,
bulletin boards, public and
private databases and elec-
tronic mail, but also lets you
communicate with other
computers around the world.

WS2000 is suitable
for use with just about any
home computer, and we can
supply the necessary
software for most.

WS2000 offers
more add-ons than other
modems.
To: Miracle Technology (UK) Ltd, St Peters Street, Ipswich WI I X8 (Tel 0473 50304)
Please send me W S 2 0 0 0  modem(s) fo 1154.73 ine 4-  computer lead(s) (a £10.35 ine for my
c o m p u t e r ( s ) . Total
I enclose PO/cheque payable to Miracle Technology, Or charge my Visa/Access card no0 0 IWAISLOGYPlease send me details of Miracle Technology's full data comma range.
Name
Address    w e  thought of tomorrow, yesterday.
Post Code   R e t n a t e m l  No 1756137. VAT Nub 45345 21
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be particularly annoying in the case 0
the User Interface, which may need
several bytes of data to set it up in th,
required working mode.

It would be useful i f  a user-define,.
routine could be called up to rectif)
matters. The jump checked by EAD9
looks hopeful, but the jump is cleared to
zeroes in both initial start and warm
restart.

It is therefore necessary to  incor-
porate any resetting process in the main
program.

One thing we have learned about the
initialisation routine i s  that  i t  is
authoritarian. I t  will brook no inter-
ference, and will deliver you into the
hands of either the language ROM or
the Tube.

Incidentally, i f  you are wondering
whether you might fool the routine by
setting (027A) = &FF. and then putting
your set-up routine at 400, you should
note that (027A) is zeroed in  all
initialisation modes.

Nevertheless, our  study o f  the
initialisation procedure has brought to
light a number of useful facts, thougl-
some of the facts are not, perhaps, quite
as we would wish them to be.

•
•

B U Y  you II t o
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The key to
success

Part 28

numerical style
SOME time ago I  received several
letters from readers wanting to know
how they would fit a numeric key pad to
the BBC Micro. A t  that time there
wasn't one on the market, so I set to and
designed one.

For one reason or another different
projects took precedence and in time
commercial keypads appeared on the
scene. However I still think it is worth
looking at the principle of  keyboards,
and we might save ourselves a bit of
money into the bargain.

So. it's back to the aptly named user
port. This has eight data lines that can
be used as inputs. However, a decent
keypad needs 16 keys. So how do we
squeeze 16 signals into eight inputs?
The answer is time division multiplexing
using a scanning matrix.

Sounds impressive, doesn't it? But
fortunately it's quite simple. It's based
on the same principle used on virtually
all computers from the highest main-
frame to the lowest Spectrum.

Time division multiplexing means
that at different times there are different
signals on the same line. Theline acts
like a multitude of lines by allowing each
signal its own slice of time, hence the
name.

It's rather like a railway — different
trains (signals) can use the same line,
hence Clapham Junction. Provided they
don't all try to use the same line at the
same time, everything works smoothly.

Let's delve into the circuit and see
how it works. The full circuit of the key
pad is shown in Figure 1. You will see a 4
by 4 line matrix with push switches at
the intersection of each matrix line. We
can conveniently split this up into row
lines and column lines.

You can see that all the row lines
come from the user port. These are set
to be outputs. The column lines are set
to be inputs and there is a  resistor

By MIKE COOK

pulling each input to the +5 volt line so
that these inputs will normally read as
logic ones.

Suppose we make the first row
line a logic zero and all the other row
lines logic ones. Any key pressed in the
first row will cause a logic zero to be
fed into the user port. None of the keys
in any other row will have an effect
on the normal (logic one) state of the
inputs.

We can then tell which key in the first

Figstre Extension 4eypatt

row has been pressed by seeing on
which input the logic zero appears.

We can zoom in on the pressed key
by placing a zero on the first row and
seeing if any input is zero. If it is not. we
place a logic one on the first row and try
the second row by placing a logic zero
on that, and so on.

In this way we can identify the matrix
intersection that is connected together.

However there is a snag Nvith this
method. The computer must take the
time to scan the matrix in order to see if
a key is being pressed, so a lot of time
will be wasted looking at the keypad

A P P.
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From Page 16 1
when there is no need to.

This is where IC I comes in. It is two
four input NAND gates, each input
connected to a column line. Therefore if
any column lines go low the output of
the gate goes high ,this is the action of a
NAND gate).

The second gate in the package is
used to invert the signal so that the
control line input CB I goes low when
any key is pressed. This is arranged to
generate an interrupt and so summon
the computer to come and look at the
keypad.

All key switches are subject to key
bounce caused by the two contacting
surfaces bouncing off each other before
coming to  rest. We mortals are not
quick enough t o  notice this, but
electronic logic circuits are. They think
there have been several rapid key
presses.

We must take steps to de-bounce the
keys in very much the same way that
Tigger was de-bounced. We tackle this
in both software and hardware.

On the hardware side you can see
that C I and R5 together act as a little
delay circuit slowing down any response
from a key press and allowing it to settle
down before summoning the computer.

We will see later on what software
steps are taken.

So that's all there is to the hardware.
Quite simple really. It is the only circuit

le MODE7
28 PRINT1THE BEES BODY BUILDING CO

LIRSE'
30 PRINTly Mike Cook'
48 PRINT
58 PRINTIREMOTE KEY-PAD TEST'
61 PRINTTABI71111WCOLOUM ROW

70 /1FE62:111F
SI DIM SX14/
90 FOR Aml TO 4

188 READ MA)
118 NEXT
128 DATA 11E,IILIA7
138 REPEAT
148 PRINT rAve,te)
150 FOR Agl TO 4
168 714FE612SVA)
170 B:(I71FE61 AND &Fe) DIV 16) EOR

15
1130 PRINT AB
198 NEXT
288 UNTIL FALSE

Program 1
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The construction is
quite straightforward

I have made a printed circuit board for
before making a prototype.

The PCB is available along with all
the other components as Body Build
Pack No. 25. See Page 164 for the
ordering details. Note that you will also
need a cable to connect it to the user
port. Body Build Pack No. 2 is suitable.

The keys have clear plastic tops
allowing you to place your own legends

18 PRINT"THE BEER BOD1 BUILDINS CO
URSE•

28 PRINT'By Mike Cook'
31 PRINT
40 PRINTIEMOTE KEY-PAD PATCH"
50 OSBYTE.1FFF4
60 FOR PASS%me TO 2 STEP 2
78 P%.149C6
Be I
91 OPT PASSX

188 .INIT
111 \ INITIALISE PATCH
128 LDA 1110F
138 STA 1FE62 \SET UP DATA DIRECTIO

N REG
141 LDA SIFE6C \ENABLE CBI
151 AND 11EF \ON FALLING EDGE
161 STA 1FE6C
178 LOA 0190 \ENABLE INTERRUPT
188 STA 1FE6E
190 LDA 1216 \ MOVE IRO2 VECTOR
288 STA VEC2
210 LDA 1217
228 STA VEC24.1
231 LDA 0E101 MOD 256 \ PUT IN IR92
248 STA 1216 \  VECTOR PATCH
251 LDA *ENT! DIV 256
268 STA 1287
270 IDA 1204 \COPY FIRST INTERRUPT

VECTOR TO STORE
260 STA VEC
298 LDA 1215
388 STA VEC*1
318 LDA 01 \ENABLE ANY KEY TO SIVE

AN INTERRUPT
328 STA IFE68
331 RTS \BACK TO BASIC
340 ,ENT1 \ INITIAL INTERRUPT ENTRY
351 JSR SCAN \ READ KEY AND PLACE I

N BUFFER

Program

368 JSR K_INSERT \ INSERT TO BUFF
378 LDA 1196 \SET AUTO REPEAT DEL
388 LOY 114FF
390 LDX 18
488 JSR OSBYTE
410 SIX DR1 \ STORE FOR LATER
420 LOA 1197 \GET REPEAT RATE
43e LOY NSF
440 LOX 10
450 JSR OSBYTE
460 911 RR1 \STORE FOR LATER
478 LOA 11
488 STA RR2 \PRIME REPEAT RATE TE

STORAGE
498 STA PD \PRIME PRE DELAY
588 LDA VEC2 \PUT BACK INTERRUPT

CTOR 2
511 STA 1216
528 LDA VEC241
538 STA 1217
548 LOA IKDOWN MOD 256
558 STA 1284 \REDIRECT FIRST INTE

UPT VECTOR
560 LDA *DOWN DIV 256
578 STA 1285
580 JMP IVEC2) \ ON YOUR WAY
598 LDA 1110F \ CLEAR ANY BOUNCE I

ERRUPTS
688 STA 1FE6D
618 ADOWN \ ENTRY POINT WHILE Ti

KEY IS DOWN
628 DEC PD \DECREMENT PRE DELAY
638 BME SEE.END \SEE IF KEY IS Uf
640 LOA 03 \RE-PRIME PRE DELAY
651 STA PD
660 LDA DR1 \BET DELAY TIME
671 BE0 AR \TO SEE IF WE NEED TO

TO REPEAT
681 DEC DR1 \DECREMENT DELAY TIME
698 JMP SEE_END \SEE IF KEY IS Ul

on each. This means you can have a
group of the keys you want, not the ones

think you need. There is, however, a
printed sheet of the ones I used included
in the pack.

Construction is quite straightfor-
ward. Simply slot the components in
and solder up. However, fo r  that
professional finish take a little care in
soldering in the keys. Due to the size of
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hole there is a little play in the key
sition. I f  all the keys do not line up

quare i t  can detract  f r om the
pearance of the key pad. To avoid
is. place all the tops on the keys before
*ring them in place. This will allow

l'ou to find the correct position more
keasily.

We are only talking about fractions
'..t. a millimetre play, but over 16 keys
that can add up.

..r.eo

The lower left-hand key can be placed
the board in two positions. The first is
line with the other keys and the
nd is offset. This is to allow you to
a double-size keytop here i f  you

ish. This can be useful if you make this

711 .AR
711 DEC RR2 \DECREMENT REPEAT RATE
721 BNE SEE END
711 JSR K_INSERT \INSERT CHAR TO BUrto
741 LOA RRI (SET NEW DELAY TIME
751 STA RR2
761 ,SEE END (SEE IF WE NEED TO END
THIS
771 LDA 14E68 \SET CURRENT KEY PAD

BYTES
7e0 CMP SS \COMPARE TO SAVED STATUS
791 BNE PUT RACK
811 CMP IMF (SEE IF NO KEY IS PRE

iSED
810 BED PUT BACK
821 JMP (VEC) \ TO DEAL WITH INTERR

831 .PUT _BACK \REPLACE VECTOR IRE
841 LDA VEC
851 STA 1284
868 LDA YEC.1
878 STA 1285
888 LOA SENT! MOD 256 \RESTORE ENTR
OR INTERRUPT VECTOR 2

898 STA 1216
981 LDA OENT1 DIV 256
110 STA 1287
928 LDA 11FF \ REMOVE ANY INTERRUPT
938 STA 1FE6I
941 LOY 848 (DELAY LOOP FOR CONTACT
BOUNCE
951 .DEI LOX 11FF
161 •DL NOP
971 DEX
/98 BNE DL
998 DEY
1110 BNE DE1
1118 LDA 11 (ENABLE ANY KEY TO BE AN
INTERRUPT

the Return key.
To test the keypad use Program 1. It

continuously scans the keyboard and
displays which key is being pressed in
terms of rows and columns.

You wil l  see that each key in a
column returns its own value repre-
sented by one bit in the number being set
high. If more than one key is held down
these values add up.

This is written entirely in Basic and so
will not test to see if CB I is being driven
correctly.

Integrating the keypad into the
computer's operating system is a little
more tricky, as shown in Program H. This
program is an all-bells-and-whistles one

1028 STA 1FE611
1831 JMP (VEC) \ ON YOUR WAY
1848 .K.INSERT \INSERT CHAR TO BUFFE

1058 LDA 699
1861 LOX $O \KEYBOARD BUFFER
1878 LOY K PRESSED \THE KEY THAT IS

PRESSED
1888 JSR OSBYTE
1891 RIB
1118 .SCAN (READ KEYPAD
1118 LOY 111F7 \ ROW TO READ
1128 LOX 11 \INDE1 OF KEY
1138 .LOOP
1148 STY 1FE68
1150 LOA 1FE61
1160 AND WI (REMOVE COLUMN BITS
1171 CMP 116F8
ilee BNE FOUND (BREAK OUT OF LOOP
1198 TYA \MOVE ROW TO READ
1288 LSR A
1210 CMP 018F (IS NO KEY PRESSED
1228 BED WHAT (THIS SHOULD NEVER BE

EXECUTED
1238 TAY
1248 INXIDIXONI:INX (MOVE ON INDEX
1250 JMP LOOP (LOOK AT NEXT ROW
1260 .FOUND \A ZERO HAS BEEN FOUND
1270 DEX
1280 .1.00P2
1298 INX
1388 ASL A (PUT BIT IN CARRY
1311 BCS LOOP2 (LOOP UNTIL BIT FOUND
1328 .WHAT LOA LOOK,X \SET ASCII VAL

UE
1330 STA K_PRESSED
1340 LDA 1FE61 (SET KEYPAD STATUS
1358 STA SS \SAVE STATUS SO WE CAN S

EE WHEN IT IS UNPRESSED
1368 RIB

as it copes with two key rollover and
auto repeats. I f  you just want a simple
non-repeating key pad this can be
simplified considerably.

As the program is complex. several
words of explanation will not go amiss.

The overall strategy of the program is

1378 .SS MOP (SAVED KEYPAD STATUS
1381 .K_PRESSED MOP (ASCII VALUE OF

KEY PRESSED
1398 ,PD HOP (STORE FOR PRE DELAY
1481 .DR1 HOP (AUTO REPEAT DELAY
1410 .RR1 HOP (AUTO REPEAT RATE MAST

ER STORE
1426 •RR2 NOR \AUOT REPEAT RATE TEMP
STORE
1438 .YEC NOR (TEMP STORE FOR INTERR

UPT VECTOR
1440 MOP
1450 .VEC2 MOP (TEMP STORE FOR IRO

VECTOR
1460 MOP
1478 •LOOK (THE LOOK UP TABLE STARTS
HERE FOR 16 BYTES
1488 I
1498 NEXT
1581 FOR OLOOK TO LOOK*16
1518 READ B
1528 /A=B
1531 NEXT
1540 REM DATA FOR KEY TRANSLATION
1558 REM Alter these to suite your o

on keyboard
1568 DATA 13,43,46,48,45,51,58,49
1578 DATA 42,54,53,52,47,57,56,55
1588 REM FINAL DATA IS A / IF NO KEY
IS FOUND
1598 DATA t3F
1606 CALL INIT
1611 PRINT1Patch now installed at IT

OENT1
1628 PRINT"Press BREAK to remove'
1638 PRINTiNois type in NEW"

This listing is included in this
month's cassette tape offer. See
order form on Page 205*
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From Page 163
to detect a key press by the interrupt
generated from the control lines on the
user port.

Once a key is down, the computer's
main interrupt  vectors are then
redirected to look and see i f  it is still
down and sufficient time has elapsed for
a new character to be generated. When
the key is finally up the main computer's
vector is restored and the secondary
interrupt vector set to detect the next
key down.

By swapping the vectors in this way
the system looks after the auto repeat by
using the stream o f  interrupts the
computer normally generates.

This is a tricky procedure to fault-find
and you are strongly recommended to
save the program before you run it as
mistakes often cause the system to
crash.

Due to the complexity of the program
it takes up nearly a page of memory.

As usual, I have used the serial buffer
in & A O °  b u t  there  i s  a  shor t
initialisation section that will be needed
only when the patch is installed. This
sits just above the buffer and is free to be
used by the system after the program is
run.

The program is heavily commented
and you should be able to follow i t
through with a little care.

The auto repeat rates are derived
From those set by the system, although
using this patch they run slightly slower
than the keyboard.

When the "delay-before-repeats" has
expired, it is replaced by a very short
delay as this was slightly easier to
program than removing the delay
altogether.

When a key is released there is a short
delay t o  cover any contact bounce
before the program is sent on its way.

As the program scans the keypad and
places any key press found into the
keyboard buffer, it will work with all the
input commands from Basic with the
exception of an INKEY command with
a negative number.

This causes the keyboard t o  be
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Loo4 for specific key • •

scanned to look for a specific key. This
command could also be trapped and
redirected to look at our keypad.

This is a technique that is used mainly
in games and has been covered in past
articles, so we will not go over it again
here.

The values returned by the keypad
are entirely dependent on the software.
Lines 1560 and 1570 hold the Ascii
codes of the keys' values.

The values start a t  the bottom
right-hand corner and go from right to
left. down to up. I am sorry about that.

B O D Y B U I L D  P a c k  N o .  2 5
contains:
•  1  3.51n x  4.5in printed circuit

board.
•  16 key switches with key tops.
•  1 sheet o f  printed key legends.
•  1 0.1 uF tantalum capacitor.
•  5  resistors.
•  I  74LS13 NAND gate.
•  I  14 pin IC  socket.
•  1  20 way IDC header plug.

Price 120 inc VAT  and p&p.
Built and tested 125 inc VAT and
p&p. Pack No. 2 cable 19.95. A i r
Wail 14 extra.
Official orders f r o m  educational
establishments and  Government
departments accepted.

-- See orderform art Page 183

You could graft on
another keyboard."

but 1 have been programming a lot in
Forth lately and it gets you like that!

Well what can you do if you want a
larger matrix? Having four input lines is
rather wasteful, so you could have a
data selector to channel this down to
one input.

Likewise you could have a multi-
plexer circuit to place one row at logic
zero when the row's binary value is
placed into it. The logic gate would have
to have a lot more inputs, of course, but
the principle would be the same.

All these additions are made on the
computer's main keyboard. The circuit
diagram for this is on page 490 of the
Advanced User Guide. With what we
have learnt here you should be able to
follow it.

You will see that the whole of the
keyboard is controlled by the signals
available on the User Port, so with the
appropriate software patch you should
be able to graft another full keyboard on
if you want.

Well that's the principle of a scanning
matrix keyboard. It can be adapted to
many needs. For example the keys can
be made larger and spaced out for the
disabled. You can even make your own
-concept keyboard" with symbols or
pictures on the keys for the pre school
child.

As usual, the best part of  a Body
Build project is what you make of it. See
you next month.
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The Professiona
We offer a design development and manufacturing service for companies

wishing to improve their products using Microprocessor Technology.

AT
PL

SIDEWAYS ROMIRAM EXPA

SIDEW
*PULL SIDEWAYS ROM EMPARGrON to ROM or

*Wows ROMS

bellow Imetrod CMOS RAM thotroo R A M
. . . W o r t  ea ROM numb* I  n o  mot

*  Saleroom tor S O M A VS .0IMS rotty bedtme
koclo2 end run rts RAH ,a•dor tho ow
SIDEWAYS ontordomont before te goat
EPROM wino AIR. • EPROM prom w o o l

*EJUSYING socket* to N C  g l o o m * .  toter SI
EPROM wohotte toor worrelitaeolthor,
moorono MOROSE

* P t I t 5  - A N D  DO cod...Arbon Remora
nook mode th• C  rhoehrto

*NOSOLDERING requued to Ed SIDEWtS1
*FUEL OURDEFil ND or mkt . . . *  ar4 tiota brows

-  immootels dohs bus hooting orobtoyht
TWIAICSIMAS Ire* onbuttoort bawds

AT
PL

sytictoN,
a e t t I O N e  A ; 1 1 6 0 a t e d i a t  A e g e / f r i b t ,

The 'Symphony' Electronic Keyboard provides simulation of a wide range of
musical instruments and sound effects through your BBC micro computer

FEATURES

Octave 49 note C-C keyboard with full
size keys

Software included 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

Lath effect can be given a name for easy
reference and an index continuously

displayed

SYMKIT -  allows sound output from
the BBC to be connected to an &darnel
amplifier 6 5 . 8 9  -  SOp p&p + VAT
SWAMP -  wooden cased amplifier
with 6 watt ouput suitable for use with
the Symphony keyboard. via SWAIM,

639.50 + £2 SOp p&p + VAT

Advanced
TechnologyProducts

Limited

Wo RAC Dammam oar ruts seem*, orrettloe,
Rood * U R D U  smog the trs, -SIDEWAYS
F t t W '  3ANANAN , A A I N C I C , C 1 - 0 1  booed N O N
Ili NI NA ANN, ANJOASPANI rANINc i  AOITIN,,,
:ANA...WSW word processeG N o m . ,  porroem
•-doiDw•PRIcarrors Wetrootobte
there tsI  heed ID erro-0 the W i t ,  Ar AI IAN*
I N , , a , M A  i N r .  diANNICSANANNA

AM.  NAO. demoromi SIDESMSE ohoch postodes
wro eettt • hatter loweve sodrals woos • lake
cDoMMRT M e n  SCEWAT5 RDM5 ma
outmost"-, evertor otwAISOM Wes; supported by
iveRIK c.0"Vs.• NUIfiAnfl system . 1 M M . ,  to
W.14010 tesponston oneollID. SIDEWAsS nom
. . . M s  roar be *Revd as RAM perrothrh•
rimethrrou C O ,  'Mho/moth to tooled o t o s ,
RAM ehre ot too mostIohe hrtorroonalOS
ronlrnaall CAN, ANK1.1 thARME outs be used
we tow other SIDEWAYS ROM aro the t retards,
or N o r c o *  umber, sockets IS eheol Net,
moored

Also available from ATPL:
ISLAND LOGIC MUSIC SYSTEM

See ATPL Special Offers for
ACORN MUSIC 500

/ 2 5
INCLUDING

VAT. AND DELIVERY

INCLUDE
Software includes sound effects

simulating musical Instruments — piano.
organ, violin. banjo_ Jazz bass. etc.

Octave shift, pitch bend and auto repeat
functions

Optional 'sustain' foot switch for extra
control

External amplifier or connection to HI-fl
system options available

The 'Symphony' Electronic Keyboard
pack Includes-. keyboard and connector

cable to ABC micro user port, software
(please state disk or cassette) and

comprehensive user guide

SYPASINITCH -  sustain foot switch for
use with the Symphony keyboard.

65.75 E l  p&p - VAT

ATPL &kw you Ow lull M V P of 80C compute..

I

end gerioisensis. Seed an S A E liket for hill
technical  otits and our 4100 convenes. emcee

13.U.5.
Station Road, Clowne,
Chesterfield, S43 4AB.
TT (0246) 811585(4 lines)

EVER HIT YOUR 'BREAK' KEY WHEN
YOU DIDN'T MEAN TO?

SIDEWAYS )ROM

INSIDEOUT is &Signed to make a sideways ROM
socket available outside tee 130C computer.
to allow for easy exchange of
sideways ROM 5

EXTENSION

Fit ATPL
---------;----114EFOR M I C R O

B B C  ' B R E A K - L O C K '  to your

BBC Micro and avoid disaster wher()e

inadvertant use of 'BREAK' will cause loss of
data andior programmes.
ATPL 'BREAK-LOCK' is a 2 position key•switch
that will •
F. Prevent accidental or unauthorised use of

the 'BREAK' key.
E  Act as a security device to prevent unauthorised

use of your system more effectively and cheaper
than security ROMs.

Li Easily and neatly fit in the 'Ash-tray'.
n  Render demonstration machines tamper-proof,

SOCKET
O N LY

E a0p,.1,11500A;

CAM SE OSED FROM DOC .0)111)M. L u a u s . .  MUNN 31,,Nrs •  SLOPUED WITS SOO M sfor ION mac, saucer Fon .ASE M die
et) COSTIT CA•TRIDGE PMKWCC EPROM K M  th MOOG° •  NOT LIM rq0 TO our cesto t •  saes ET RATIO NT ION I t ,  INSENTIONA

NIOIMIC WAWA ANA t A S I L Y  limmovellme NM WED • CAN BE MOVIWED IN LISP CREWE'S LOCATION
NOT F I T, A C  IN AN N I N A .  Fest-Roe

ATPL SPECIAL OFFERS
f o r BBCComputers

CMOS RAM for AWL SIDEWISE
EXTENSION ROM/RAM BOARD
loft E 6 _ 1 5  only  on orders placed
2011 (1E010 a l te r  the 151 JUne 1965
DISC BASED PROGRAMMES TO
WORK WITH CMOS RAM ON SIDEWISE
SPOOLIT EIK or 16K pnnter buffer E l °
OFS SHIFT -  only works with Acorn -
• 9 OFS allows memory recovery to& c l e w

EIO
BIDEBwIPE— save and load Sideways
ROM s to disc E l  0
ACORN MUSIC 500 SPECIAL SET

you buy ATPL Symphony A c o r n
Music 500 and you get the ATPI. PAusic
500 Disc/Cassette absosately FREE.
Special Set Price M l l e .  Saving C10 00

ATPL Symphony 'less vA-0 £108.70Acorn Music 50D 073.01
AWL Music 500 Disc(CaSsene El 0_00
NEW PRODUCT
INDEX LMILTTY ROM - 26 commands to
Control the BBC with rçhasis  on all
acklons (Sideways R IMRAM second
processors. and °waling system
control I cas.
NEW PRODUCT
DISC INDEX PROGRAMME - allows you
to generate a data base oldisc
directones. can be used in combination
with Sideways RAM Ell).

Please Add SOp p&p +  VAT

CONDITIONS OF SALE & DELIVERY
Cheques made payable to kNanced Iscricvoiogy Products lid. ;seem 91100' 28 days tor
delivery Cost of caynage or postage fete, to each siKilon Ovantey orders and overseas
carriage charged al cost Condition cr saws acaeable on request

ACCESS AND BARCLAYCARD accepted. Carnage to be added to
bfla advertised once, then add VAT to the mai

IT ocootemoc• oat  or, p.m., dt drogesehre dotoromnont rot OINOW0 III. op t  *mode., scorere•dreol sethrbi ono nonce
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WELL, it is about three years since the
first batch o f  BBC Micros started to
trickle down from Acorn, and a lot has
happened since then.

The strange thing is that I have seen it
all before. The development o f  the
market for the BBC Micro is following
almost exactly the development of the
TRS-80 computer.

Other popular machines have set out
on this road, but most have stopped
short, killed off by models with a lower
price tag and higher specification.

The development l ife cycle o f  a
successful micro is usually like this:
•  The mic ro  i s  announced and
everyone is  impressed and wonders
what the snag will be.
El Nothing happens — the manufac-
turers have found the snags.
O A machine is available, although it
still contains some minor bugs.
O The bugs are corrected and a few
enhancements made, leaving two ver-
sions in the market that cause problems
with compatible software.
O There is no sign o f  the up-grade
options promised from the manufac-
turer. Therefore enterprising individuals
start businesses to fill the gap.
O Unfortunately they cannot read the
mind of the micro manufacturer and so

DITTO U m s e c
Designed as a user friendly solution to the problem of repairing
disks with non standard formats,
Simply re-create the corrupted track using the original program
disk.
Transfer any number of tracks any drive, to any tracks any drive.
All known 8271 formats including multiple sector lengths,
variable gaps and unformatted tracks.
Verify facility pinpoints corrupted and non standard tracks.
Converts forty to eighty track disks and vice versa (requires
eighty track drivel.
Compatible with all current BBC micro single density disk filing
systems.
Supplied on 40/80 track 51" disk for 1.'9.95 or £13.50 for 31"
eighty track disk.

COMSEC
7 Hazel Grove, Duffield, Derbyshire DES 4GP

Tel: (0332) 840479

VANNIN SOFTWARE
LASER AT TA C K .  New grime for 1 or 7 people shootirog targets with a Laser Gan, 5 skill
levels. Sound option. Totem score tog replay. Joystick option, Table of merit, High score. BBCIEll
Tape 15.
THE GOLDEN MAZE.  Search the mare to, the ten Gold bars and the sword of Tigana
while avoiding the snakes. Best lime, Stopwatch. Joystick option slicial Tape 15.
SPIDER SPELLER. Exciting edocetional game invoking collecting kners to spell words
while avoiding giant spiders 155 word vocabulary. Sound option, 2 skill levels. Joystick option.
High score. BBC 1BI Tape 15.
DOUBLE TURN.  A card game for I or 2 players needing a good memory, skill and luck.
Sound option, High score. Match scoreboard. BBC1131 Tape 15.

THE FACTS OF EUROPE. An educational program providing information about all ot
the countries in Europe eg Geooraphical and Ecnoomic OBC(ei Tape 15
R A C E C O U N T  A maths game for I or 2 people testing -  3  skill levels. Sound
option Tape f5

Mail order only. P l e a s e  mile for more muds.
VANNIN SOFTWARE

M, 133 Boroughbridge Road, York Y02 6AA
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COOK'S TOUR
A SERIES o f  occasional articles
where MIKE COOK takes a very
personal look at what has, is and
might be happening in the world of
the BBC Micro.

when his products appear they are not
compatible with what most people have.
El Newer machines are announced and
the market stabilises. People neglect
their cassette recorders and go for discs.
El Software producers finally realise
this and produce software that will only
run from disc.
O Quality software starts to appear on
the market.
O Existing owners start looking at
newer, better or faster machines.
O The trusty old workhorse has some
very useful software and sits beside the
newer machines on the desk.
El Relegated to use by the children,
given away to a worthy cause or sits
gathering dust. The owner finds out
there is no secondhand market for it.

Currently with the BBC Micro! think
we are at the stage where the market has
stabilised and people are starting to

move over to discs. Virtually all the
software is still available on cassette as
well.

I can foresee software that makes full
use o f  the disc. Adventures on disc
could have a virtually unlimited size and
full graphic facilities. Already adven•
tures are available on some machines
that run to eight discs.

Also, given the graphic capabilities of
the BBC Micro, the animated graphics
produced so far have been a little
disappointing. This  n o  doubt will
improve in the future.

The further stages of this life cycle
will be extended by the increasing use of
second processors and more software
should be available to run on it.

Unfortunately, most  software
producers will shy away from this for
the fear of limiting their market. Look at
how many have catered for Acorn's
speech synthesiser.

Given the number of  BBC Micros
that have found the i r  way into
educational establishments, the later
death throes o f  our micro may be
delayed for many years to come.

All in all there is a lot of computing
left in this machine — it is just starting to
reach maturity and like a good wine, it
will improve with age.

CONTROL IT
The Control It pack, containing
buffer box, switches, leads and
instructions enables you to carry
Out experiments in computer
control.
The buffer box

ca p r o t e c t s  the computer against
accidental damage, gives access
via 4mm sockets to the
computer user port, provides a

rr.„ p o w e r  supply.
Versions available:-
ABC Model B, RML 380Z and
480Z, Spectrum (additional
interface required).

In addition to the eight single power output sockets the buffer
box has four pairs or motor control sockets.
Four motors can be simultaneously controlled. Stop/start,
forward/reverse and speed control. 4  red. 2 yellow and 2 green
LEDs indicate the state of the output lines.
Through the eight input sockets, and under program control
signals from switches can be detected.
Power supply
Stabilized, fully protected up to a maximum of 1.5A. Dual
voltage, catering for most small t ic .  motors.
A version without internal power supply is available.
The buffer box is attractively packaged in an epoxy coated steel
case.
Contents o f  Pack
Buffer box, push switch, proximity switch, tilt switch, light
switch, pressure pad switch. 8  short switch leads. 4  long motor
leads and instruction booklet.
Complete pack £ 1  1 5_00 + VAT
Buffer box only E 9 1  _00 + VAT
Buffer box (without power supply l E 6 4 . 0 0  + VAT

Educational + quantity discounts

DELTRONICS
91 Heol-y-Parc, Cefneithin, Llanelli,

Dyfed SA14 713I. Tel:  Cross Hands (0269) 843728
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r- BIM SOFTWARE PRESENTS

GEOGRAPHY U.K.
This educational and utility package, will produce a high resolution map of Great Britain
sod features:
• "ZOOM-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, FILL *  Screen Dump.
• Enables you to add your own individual features *  Single Key Entry
• Comprehensive Manual •  Function Key Overlay •  For BBC(131 only

EUROPE 85
This has all of the above features, except Counties, but utilises a high resolution map of
Europe. East & West, for its operation.

First Logic
First Logic deals with first principals of AND. OR and NOT gates and explains their
actions by using simple electrical circuits to simulate them. Full control of switches in
the simulating circuits is possible. to set up any combination of inputs Full truth tables
are shown and explained along with its Boolean Algebra expression. All circuit diagrams
use the most up to date B.S. symbols.

Logic 2
This program is a natural progression from First Logic, and introduces AND. OR and NOT
gates and then moves on to NAND. NOR and NOT gales, using simple circuits and B.S.
symbols to graphically show their operation and action. Truth tables are shown and
explained, and the Boolean Algebra is stepped through to show to a maximum how it
derived. All are available on cassette at 18.95 each or disc at 111.95 each.
All prices include a comprehensive manual, VAT and P&P Please state 40180 track.
SPECIAL OFFER. When ordering 2 or more items of software DEDUCT £1.00 per item.
HARDWARE. 4 way trailing mains socket, complete with plug and approx 2.5m of cable
Ideal for tidying up all those mains leads. £9.00 inc of VAT & P&P.
Send cheques/POs to:

BHL SOFTWARE
21 Elmsmere Road, Didsbury, Manchester M20 OAB

Serld SM for further inlormationi

ovAirrAirArAirrArr-CARE LEDADRIE100

0
e,

specialists in the supply of bulk custom
wound audio/computer cassettes to
Trade and Education

DUPLICATION FACILITIES FOR
MOST POPULAR HOME COMPUTERS

16 TRACK RECORDING STUDIO
Competitive Rates, Contact us for price listlquotations now.

JP MAGNETICS LTD
UNIT 4,7 MARY ST, BRADFORD BD4 8SW

TEL: (0274) 731651

VERBATIM (5i") per box of ten: all soft-sectored, 48 TPI
DATALIFE: SS/DD E16.00, DD/DD £22.00
VEREX: SS/DD E15,50, DD/DD E20.00
MYKO (By Memorex) per box of 10: SS/DD 213.50
VERBATIM (33") Micro Floppy Disks E35.00 per box of ten.

Use both sides of your disk and reduce your disk cost by
50%!!!
Buy our disk punch for only E8.50.

All prices include VAT & P&P!!! Cheques or POs to:
C. BROWN, 20 Argyle St, Paisley PA1 2EX, Scotland

Tel: 041-887 0704 (9am -  9pm)

FLOPPY DISKS

DISK PUNCH

UNIT 14, PEERGLOW INDUSTRIAL ESTATE, OLD'S APPROACH, TOLPITS LANE, WATFORD, HERTS
Se TELEPHONE: 0923 777155

PHILIPS
AND FERGUSON

MONO MONITORS.
PHILIPS COLOUR

TV/MONITORS
80 CHARACTERS

PER LINE

LEADS SUPPLIED
FOR USE WITH BBC

MONO S T A N D A R D  RESOLUTION
ANTI-GLARE SCREEN 1 4 ' '  MODEL 14CT2007 £224.25 Inc. VAT
HIGH RESOLUTION M E D I U M  RESOLUTIONGREEN MODEL BM7502 £81.65 Inc VAT
AMBER MODEL MMO6 E80.50 Inc VAT 1 4 "  MODEL 14CT2006 £230.00 Inc. VAT

REMOTE CONTROL
HOW TO ORDER: 1 4 '  MODEL 14CT2206 E258.06 Inc. VAT

By Post. Enclose your Cheque/P.O. made payable to:CARE Electronics. 1 6 ' '  MODEL 16CT2216 E302.45 Inc. VAT
Or use your ACCESS. Allow 7 days for delivery. W e  can supply up to 26" TV/Monitors -

Please add carriage E8.00 p l e a s e  ring for details.

0
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Mutant Fly listing

Front Page 69 261 IF INKEY-185 AND KEY% AND YX)12 518 RESTORE 198 81
8 Y%8141-32:1F POINT(1%,11182 REPEAT 520 FOR X81T048118:NEXT 84

18 REM FLY 10 John Mc Cauley JX8J%+32:1JNTIL POINTM,Y1-J%)02:PRO 530 ENDPROC 91
28 REM (C) The Micro User Csokt_bricks(41J11 548 DEFPROCein 9:
38 ON ERROR MODE7IREPORT:PRINT" at 278 SCOL 1,11010VE011%,014%:VDU224 551 6.81REPE4T S8S+1111SOUND1,1,S,Ii9:

line ";ERL:END 288 SCOL 8,3iMOVEX%,YLVDU225 UNTIL S8360 9:
48 ENVELOPE1,11-10,28,-11,33,33,33 290 OXIX8XILOYI%8Y1% 568 YDU4:COLOUR3:COLOUR131:PRINTTA19i

,25,-11-1,-2,181,88 388 RX8RND14) (14,15)1"YOU NINI:VDLI5 9.
51 ENVELOPE2,1,41-3,5,48,28,31,127 318 IF R%.1 AND 11%)181 AND XIDIt- 578 IF C0%A881 VDU4iCOLOUR3iCOLOURI91

,-1,8,11,126,11 PA% AND POINT31%-32,Y1%)02 Xl%8X1X- 32i:PRINTTAB114,2111;180NUP:VDU51SOU119'
68 ENVELOPE3169-8,-18,7,2114,1,8,1 32 D1,2,311,5:PROCbonus 91

'01044 32e IF RX.2 AND 1I1A1152 AND 111A11 588 SCX.SC%4(F%4511) 9'
78 ENVELOPE4,11,8,8,8,8,67,-3,8,- +PAX AND POINT1I1%+32,141%102 XIX*X11 591 RESTORE 190 181

4,126,126,1 +32 681 FOR Xe1T041118INEXT 18
81 VDU23,2551255,255,255,255,255,2 3311 IF R%83 AND Y1%)128 AND YIDYX- 618 PROCnext_sheet 910

55,255,255 PA% AND POIN1AIIIYIX-32102 YIP11%- 621 6010 218 18!
91 MODE7:VDU23;8212:8;801;8;:PROCI

nstructions:DIM PAX(38)
32

348 IF R%84 AND Y1ZA928 AND TIX(Y%+
6311 DEFPROCtitle_pagelVDU5OADU19,1,

1,8,1,8
10
18

II I  0%.128:FORS%.1111311:02.0%+32:PA%
(SZ)80%:NEXT

PAX AND POINT(XIX,YU+32)02 Y1%8Y1%.
32

648 REPEAT READ Cl.,D%,4,81
651 FOR 6%8A% TO EX STEP 32

(3,

118 MODE1:VDU2301212:801:11;8;ISC%88 351 MOVE0X1%,0YIL8COL1,8:VDU224 668 IF C%81 MOVE D2,8%:6COL1,104U2
121 H1%.VDU4COLOUR1291CLS:VDU5 361 MOVEX1%,YIXACOLI,3:VDU226:6COL?WOVE D%,8%16C01.8,214/DU228 ELSE NOV10
138 X186885761X1%8576:Y1%851.2i0 8,21MOVEX1%,Y1111YDU227 E 8%,D%16COL0,IODU2240101.1 8%,D%:6C011

111.1811:0Y1%88:VX811 371 C0%8C0X+11VDU4:C0LOUR3:COLOUR13L8,21011228
148 C07..8:VDU5 8:PRINITA8132,1);COLVDU5 678 NEXT
151 VDU19,1,3,11,811,19,3,11,818,11,23 388 UNTIL 111%.11% AND 1/•1%) OR (P 6e1 UNTIL AZ'-1

224,255,255,255,255,255,255,255,255,
23,225,28,28.8,127,8,28,34,65,23,226,
36,24,68,98,153,153,165,1951VDU5

OINT(11%+32,Y1%)82 AND POINTIII%-32,Y
1%)82 AND POINT(XIX,Y1X+32)82 AND POI
11T(XIX,Y1%-32)82)

698 OX15,1
788 OU4:COLOUR3:COLOUR128:PRINTTA8

118128);NLEVEL (119) (1 easiestl'OE
160 liDU23,227,11,811,36,182,182,66,1 398 IF XX8X1% AND Y10(1% PROCloss E PEAT 6SEINKEYS1111:PROCFLIUNTIL VAL8S(

23,228,255,8,8,8,255,64,64,64 LSE PROD:in )11:PRINT6S:PRINTTA8(16,23);51 8 LEFT'
178 YDU19,2,7,1,8,11:YDU24,1811118811 488 6010 131 014(16,24);IX RI6HT.;TAB(161251rt

184;92806C0L8,132C1610U24,11;80824 418 DEFPROCeoye bricks110.111%1 . UP.;TAB(16,26);"/ a DOWN'
;1279; 428 V7.814+32160614D1,1,3,1 710 PRINTTA111)3131)11ress any key t a

175 PROCtitle_page 438 IF H%.1 FORKX.8 TO U% STEP 3201 o continue' T I
180 6COL8,3010VE 688,5761VDU225
178 DATA 1,192,480,896,1,224,481,89

6,8,896,224,684,8,768,224,328,1,448,4

DYE X%-KX,YX:6COL8,10DU2241MOVE X%-K
101:6COL8,2:VDU228:NEXTIMOVEX%,YL6C
OL11,10/DU224

728 F%.VALBS
731 PROCset_level
748 REPEAT PROCFLI6S:INKEYS(1):UNTI

rn
Ti
ec

86,768,8,481,448,688,1,896,448,784,11, 448 IF 111.2 FORKZ.8 TO U% STEP 3201 L 88()" rn
784,714,1888,1,784,784,896,1,1888,784 OVE X%+KX,M8C01.8,1:VDL1224010VE XX+K 758 COLOURI:PRINTTAB18,38)STRIN81(2at
,896,-1,-1,-1,-1 1,YL6COL8,2:VDU228:NEXT:MOVEXYL8C 5,CHR$12551) 113

288 REPEAT OL11,11:VDU224 761 VDU5 th
218 OX%8XLOY%8Y%:.11811SOUND81-18,2 458 IF H%84 FORKX88 TO 1.1% STEP 321M 771 CL6

3,1 OVE XX01-K%16COL8,10402241MOVE 11%,Y 788 11%8576:Y1%8512 th
228 KEYX.TRUE
238 IF INKEY-98 AND XX)96 X%.11Z-321

X-KX:6COL8,2tVDU228:NEXT:MOVEX%,YLSC
OL1,111VDU224

791 PROCprint_bricks
888 ENDPROC

ru
cc

KEYWALSEIIF POINT(XX,YX)82 REPEAT 461 IF 1483 FORK%88 TO U% STEP 3201 811 DEFPROCprint_bricks 3r(
J%8J%+32:UNTIL POINTIXNXIY%102:PRO OVE XX,Y%+K%16COL8,11VDU224)MOVE XX,Y828 FORIA81 TO PE%
Cmove_bricks(1,JI1 PKLOCOL11211/DU228:NEXTIMOVEX%,YX18C838 REPEAT E1%8PAURN1113811:E2%8PA%

241 IF INKEY-67 AND KEY % AND XX(115 OL1,11:VDU224 IRND(23)/1UNTIL POINT(E1%,E21)02:6C0
2 Xt8XX+321KEYWALSE:IF POINT(11%,Y%) 478 ENDPROC 1.8,1010VE EIX,E2LYDU2248COL8,20101.1
82 REPEAT a.J%+32:UNTIL POINT(X%+,1%1 488 DEFPROC1osstSCWISOUND11111,3,2 E1%,E2X:VDU228
Y1)021PROCeove_bricks(201%) 8,12:SOUND&111,4,7112 841 NEXT

258 IF INKEY-73 AND Y%A928 AND KEY%
Y%.Y%+320(EY18FALSE:IF POINT(XX,Y%)

498 SOUND1,1,3,11:FORTX881028:VDU19,
1,T%,11,8,81FORW1.1T058:NEXT:NEXT

858 ENDPROC
868 DEFPROCnext_sheet

.2 REPEAT JX8J%+32:UNTIL POINT(X%,Y%+ see VDU4:COLOUR3:COLOUR138:PRINTTAB871 FX8F1+I:CL8:C0%.81PROCset_level
JX1( 21PROCilove_bricks(301%) (14,15);"611ME OVER":VDU5 :PROCorint_bricks:SOUND1,1,3,1
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NB ENDPROC
DEFPROCset.level

41 IF FPI PEZ*211:P4P4111
!II IF FP2 PEP175:PAP311
Ul IF F1•3 PEPI5I:PAP210
41 IF FP4 PiP1251PAP151
41 IF FPS PEPIIIIPAPIII
99 IF FP6 PE1=75:PAP75
41 IF FP7 PEPSI:PAWS
PI IF FPO PEP48:PAls41
41 IF FP9 PEWIIPAP31
41 IF FD=18 PEWS:PAPS
MI IF FD=3100191115,0,11,11
11 IF FD26iVD019011611,0,1,19,1,4
1 1
1 IF FD=8:VDS194,511,1,8
1 IF SCMI% HIPSC%

141 VDO4iCOLOUR128:C010UR3:PRINTTAI
OWLEVOIFW'ITAB(10,1);411-0C:
OIX;TAB(22,1)1"SCIIISClis °;1A8I3
411' 4
ItM VIM
361ND PROC

Get more out of your BBC Micro with theew Marconi RB2 Tracker Ball
Marconi's new Tracker Ball is superior to either

mouse or joystick and is easier to use.
e RB2 design incorporates
arconi's vast experience in
aldng Tracker Balls for Air

lc Control and professional
pments which demand

um performance and mil-
ility. It is drift free and gives
ore precise positional control -
e cursor position on screen relates
ectly to fingertip movement on

e ball. The three push buttons
normally control the delete, return and
copy functions but you can also assign
your own functions to the buttons.

FREE!
Utilities Program.

Graphics Program for tape or disk.
Micro Draw Program on floppy disk.

1178 DEFPROCFLO/DO:RPRID(4)
1181 IF RP' AND )(Mill AND POINT(X

111-321Y1D28 X1%41%-32 ELSE IF RP2
AND 11%(1152 AND POINTAIZ432,Y1%)=1
X1PX1Z+32
1891 IF RP3 AND Y1V416 AND POINT(X

1%011-32)=1 Y1PYI%-32 ELSE IF R1=4
AND Y1(951 AND POINT(X11,Y1P32)=0 Y
1PY1X+32
1118 NOVEOXIX,0YI7.:SCOL118:VDU224010

YEX1,YMICOL14:VD0226:8COL8,2:NOVE
11%,Y1X.iVOL122710X1UXIMY1PY1NDLI4
IENDPROC
1118 DEFPROCbonus
1121 IF COU=180 SCPSCWili ELSE IF
COU418 SCP9C1+281 ELSE IF COU580

SCPSCZ+151 ELSE IF COU6111 SCPSCN
ELSE IF COX(711 SCPSC1+58 ELSE SC

PSCX+11
1130 ENDPROC
1141 DEFPROCinstructions
1150 FOR N=3 TO 4:PRINTIAB(0,01111V

DO141,129)117,135:PRINTTAB(18,01);'F

01:NEIT
1161 PRINT:PRINT
1170 PRINTTA1(9,8)CHR1134"You must t

rap the fly'
1188 PRINTTAB(5,9)CHR11341by surroun

ding it with bricks'
1178 PRINTTAB(5,111)CHRS(134)1using t

he 7, X, :  and /  keys.'
1288 PRINTTA8(2,121CHRS1129)"The fly
can only destroy the bricks'
1210 PRINTTA8(203)CHRS(129)"when yo

u drive this straight at him.'
1221 PRIWCHR$1311 Do not cove the

bricks to close to the 'IC0111130'04
el and don't get caught or elie!!"
1238 PRINTTA8(5,2311CH111135"Press an

y key to continue.."16S=6ETS
1248 ENDPROC

This listing is included in this
month's cassette tape offer. See
order form on Page 205.

It's perfect, whether your micro is your
hobby, an educational tool or a source of low

cost CAD/CAM applications. It's ideal for
word processing and games too, and unlike

a mouse needs no regular cleaning.
Available from most Computer

Dealers or from Central Trade
Exchange Ltd.

Name:

Address:

ONLY

Inc. VAT

To: Central Trade Exchange Ltd7,1
Ashton Lodge. Ashton Road.
Dunstable, Beds, LU6 1NP.
Tel: 0582 61283.
Please send details of the new
Marconi Tracker Ball.

T e l :
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MONITORS

Leigh Computer Systems
I I A u t h o r i s e d  Acorn Service Centre. ACT and FelTlinti Computer Dealer

DISC DRIVES

OPUS C U M A N A
5400 C S X L 1 0 0
5401 C S X 1 0 0
5402 C S X 2 0 0 0
5802 C S X 4 0 0 5
5401S0 C S 1 0 0
540250 C S 2 0 0 0
5002S0 C S 4 0 0
54010 C D 2 0 0
54020 0 0 4 0 0 0
51302D C D B O O S
DIS KIT
OPUS DINS Iwith &Nast

PHILIPS 20MH GREEN
PHILIPS 20MH AMBER
MICROVITEC 1431
miceOvITEC 1451
MICROVITEC 1441
SABA TV/MONITOR

COMPUTERS

ACORN ELECTRON
BBC 8
eac a t DIS
SANYO 555
ADVANCE 128K
ADVANCE 255K
ACT MACHINES AVAILABLE

Inc VAT

75 CROSS STREET
SALE
M A N C H  ESTER
Telephone: 061 -905 2144

89.95
99.95

119 95
139.95
124.00
149 00
169.00
239.00
285.00
315.00

95.00
55.00

Inc VAT

84.00
89.00

199.00
279.00
415.00
189.00

Inc VAT

129 00
339.00
399.00
850.00

1050.00
1100.00

PERIPHERALS

HCR PROGRAMMLR
HCR 18K RAM BOARD with
write protect (plugs into
ROM socket)
EXTRA RAM
AMX MOUSE

PRINTERS
DOT MATRIX
CANON PW1080A
CANON PW1156A
EPSON RXI30
EPSON RXBO Fir
EPSON Fx80
EPSON MX100
EPSON Fx100
EPSON JX80
EPSON L01500
MANNESMANN TALLY MT80
PAPER 12000 sheetst

DAISYWHEEL
SILVER REED 400
SILVER REED 710
CUT SHEET FEEDER tor 770

EPROMS
2164
27128

EDUCATIONAL ORDERS SUPPLIED
-  Price list available On appl icat ion -

P&P 80p  small items E 7  large items
All Prices include VAT

COVENTRY ROAD
HINCKLEY
LEICS.
Telephone: 0455 612139

Inc VAT

57.00

3 6 8 0
23.00
79.00

Inc VAT

299.00
399.00
218.50
245.00
373.00
420.06
487.50
516,00

1019.00
199.00

15.00

31500
034.00
240 00

27128 EPROM
Hitachi 250nS prime stock. For BOG sideways ROM, etc.

1-2 pcs £ 1 . 5 0  incl. 3 - 9  pcs £ 6 . 9 5  incl.
10-99 pcs £650 1 0 0  up £6.25

M1CROL's THE SPREADSHEET for the BBC 32K (cassettel
Learn all about spreadsheets with the 44 page manual
Supplied with 4 free models for immediate application

RRP £19.95. O u r  price ONLY £5.95

Prices include VAT & post (UK). Delivery normally by return.
Send UK cheques/Money Orders to

SILICON CITY. Dept. M,
Milton Road, Cambridge CB4 IUY.

ACCESS/VISA orders. telephone 8223 312453

•

EPROMS
271 28/25ons

ONLY £7.89 or £21.99 for 3
incl vat, p & p

0742 364079

Westscale Ltd.
ELECTRONIC ENGINEERS

53 DALEWOOD AV
Mail Order Only S H E F F I E L D  S 8  O E

REPLACE YOUR ROMS
WITH RAM

NOW AVAILABLE FOR THE BBC AStI3
RAM MODULES TO DIRECTLY

REPLACE YOUR R O M 8
(8k St 1 6 k  versions)

NO SOLDERING REQUIRED, simply insert module into any ROM socket and
connect flying lead. Full details of how to save and reload your ROMs supplied. Up
to three (any combination of 8k or 16k) modules can be fitted easily, or more if

soldering no problem.
8kRAM Pack -  E19.95 1 6 k  RAM Pack -  E32.50

Low power 8k rams 6264LP -  E7.00
Available soon EPROM PROGRAMMER for beeb (2764 &  27128) -  E24.95

CENTREFINE ENGINEERING LIMITED Te l :  0908 675079
P.O. BOX 432 MILTON KEYNES MK159PB.  p & p  El V A T 1 5 %
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RAM ification listing

From Page 53

1.13 OR namenen1:48 OR namenen1.5

480 copystart7..nameNen/-1
490 REPEAT
510 copystart%acopystart%0
518 UNTIL7copystart/813
520 filelength%tendfild-copystart%
538 ENDPROC
540 DEFPROCstort
558 ?ptrIalen%
568 ptr/21m(name%-1)MOD2561ptr%flof

name/-11DIV256451
578 otr173xrcogystart%MOD2561ptr%?4m

copystara0IV256458
588 ptr%25.14ilelengthWIMOD2561pt

r%?6.(4ilelength/#1101V256
598 ptr%774
611 ptr%mptr%+7
618 ENDPROC
620 DEFPROCinfo
630 PRINTtypeSICSITABC16)start4ile

1:TAB(23)'lend4i1e%-startfi1e1-11
648 ENDPROC
650 DEFPROCadd
668 INPUT1Nase of program to be add

ed "name$
671 $11eLOAD ufnamelf",STRVfload

688 11314 MOD 25601sA DIV 2561CALL
4FFF7

698 PROCanalyse(load%)
711 ENDPROC
710 DEFPROCload
721 INPUT"Name of file to load

738 SA0LOAD '+name$.0 31181
741 X14 MOD 2560%4 DIY 256:CALL

iFFF7
758 ptr%1143811
761 PROCanaiyse(431181
778 ENDPROC
781 DEFPROCsave
790 INPUTNNalt of file to save *nee

ei
BOB SileSAVE 14neeele 3888 1+STRIs

Iload%+21
818 11.A MOD 256:110 DIV 256:CALL

liFFF7
821 ENDPROC

Program 11

er
18 REM ail Procedure/function handl

20 REM ea By Tony Philip
38 REM *4 (C) The Micro User
48 PROCassemble
51 PROCcheck

th

60 END
78 DEFPROCessemble
80 error1WPROC/FN not in library

98 error201No room for PROC/FN1
110 betel:8000:gracious:41588
118 memtop:419
128 yarname.49559:REM Basic 1 4951F
130 endotr1.488:endotrh8481
141 startptr1.482:startotrh.483
150 startfile1.484:startfileb.485
168 napeotrl.437:nameptrb.138
178 FORopt1.8 TO 3 STEP 3
188 P%.41388
198 TOPToot%
288 LDA 41F9:sta naseptrl
210 LDA 41F8:sta nemeotrh
220 Idy 08:1da 41FF
238 .namest
248 INV
258 cep (nameptr111Y
261 bne namest
278 cic
281 tya
298 adc nameptrl
311 sta nameptrl
318 Ida 011
328 adc nameptrh
330 eta nameettli
348 Idx •8:jsr varname:stx nameleng

358 lex Vatsts romsave
361 ldx 015:stx 4F4:stx &FEU
378 Id e 08
381 .checklength ldy base,I
390 heq error
481 cpy namelength
418 beg lengthok
421 .nolenmatch
438 cicaxa:adc 07:tax
448 imp checkiength
458 .error
4 0  JSr basic
471 brk
488 10P%22901.P%fltSP/merrorISIP%

OlfLEN(errorIS):COPT opt%
498 brk
500 .stick
510 Ida record+2,Vista 48
521 lda recorde3,Y:sta 4C
538 Ida 18:sta 41FA:sta 41FE
548 Ida Irtnaddr MOD 256:sta 41FDis

ta 41F9
550 Ida Irtnaddr DIV 256:sta 41F8ts

ta 41FC
soe rts
578 .recursion
588 Idy record
591 dey:dey:daty:dey
688 isr stack

618 imp end
628 .lengthok \matched length
638 Ida base+1,11sta endptrl
640 Ida base+2,1tsta endptrh
658 .compname
668 Ida (nameotr1),Y
671 cup (endotr11,1f
688 bne nolenmatch
690 dey
710 bne compname
711 .nameok \latched name
728 ldy direct:beg norecursion
738 cox recordthbeg recursion
740 .norecursion
758 Idy record
760 bne copyexec
778 Ida Iprocspice MOD 256tsta reco

rdf2
788 Ida Iprocspace DIV 256:sta reco

rdf3
790 •copyexec
888 Ida record420Ista startfilel
811 Ida recordf3,Y:sta startfileh
828 Ida base41,1:sta startptrl
838 Ida hase+44:sta startptrh
848 Ida base+5,1:sta filelengthi
858 Ida hase+60:sta filelengthh
868 stx recordfl
878 .copy
881 cic
890 Ida startfileltadc filtlengthl:

sta endptrl
900 Ida startfilehadc filelengthh:

sta enciptrh
910 cup Imeatop
928 bcs norooe
938 Ida filelengthh
941 beg nolengthh
958 .page \copy down file
960 Idy 08
Q78 .found
88 Ida (startotr11,Y

9911 sta (start4i1e11,11
1880 my
1010 bne round
1820 tnc startptrh
1138 inc startfileh
1848 dec 4ilelengthh
1858 bne page
1060 Aolengthh \copied whole pages
1870 Idy 01
1188 .nextchar
091 Ida IstartotrIO
1180 sta Cstartfilei),Y
1110 iny:cpy filelengthl
1120 bne nextchar
1130 .nowin
1148 idy record:c1c:Ida 41FA:adc 41F
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RANlification listing

From Page 171
9:sta record+40(
1158 Ida illiadc t1F8:sta record+5,Y
1161 jsr stack
1178 iny:iny:inviiny
1188 Ida endotrlista record+2,Y
1198 Ida endotrh:sta record+31Y
1211 sty record
1218 .end
1228 jsr basic
1238 Idx *lists direct
1248 rts
1258 .rtnaddr
1261 lirtnOCHRS11111D1fCHR1(8)+CIIRVIi

A1.0141111+CHRS(0614NRS(421)+CHRS(
k261.0147P+CHR$1141+CHRS(kFF1
1271 SP%=rtnS:PW%.1.LENirtn$11COPT

pt%
1318 .basic
1320 Ids ronsave:stx tf4:stx
1338 rts
1348 .noroos
1350 jSr basic
1360 brk
1378 1:11,1:11:PWN:1P%=error2SIP1=

Deoler& contact
Lightning. Proteus,
Centres°ff. Microdeal
or Tiger.

172 M I C R O  USER July 1985

1
FO

P%+1ENierror2SI:ICIPT opt%
1380 brk
1398 .roosave nop
1488 .direct nap
1411 .filelengthl nod
1421 .filelengthh nap
1438 .nasielength nap
1440 1
1458 P14147F
1468 EOPTopt%
1471 ldy record
1488 deyidev:deytdey
1491 sty record
1588 Ida record+4,Y:sta tB
1511 Ida record+5,Ylsta
1528 Idy 08
1531 Anagain
1548 Ida (14810
1550 cep 8428:bne nosoace
1568 inc 181bne over3
1578 inc IC
1580 .over3
1598 Jep inagain
1680 .nospace
1618 Ids Alists direct
1620 RTS

CO \ OSSK,
OF MODERN LANGUAGE LEARNING

COMMODORE 64 •  BBC (32K) •ELECTRON S  SPECTRUM (48K)
411,

-

•-,nnneewidmia.1•111111111111

1638 .record
1648 I
1656 NEXT
1661 ?record:8:record718tFF
1670 ENDPROC
1710 REM SP7.8rtnSiP%0%+LEN1rtnlh

PT opt%
1730 DEFPROCcheck
1741 FORM%41388 TO record STEP II
1750 total%81
1768 FORN%81 TO 61
1770 tota1%.tota1%411%/NZ
1788 NEXT
1798 PRINT4%,total%
1881 NEXT
1810 REM when debugged *SAVE CODE

20 1588
1820 ENDPROC
1838 REM Results of PROCcheck
1840 REM 1301 7 2 4 3
1850 REM 133D 5 6 5 3
1868 REM 137A 7 5 5 4
1878 REM 1387 6 7 3 5
1880 REM 13F4 8 8 6 9
1898 REM 1431 5 9 7 6
1980 REM 146E 6 5 9 5

RS

1
hlad order
customers

Ask for orb'
F R E E

Hugo
French, German re
epentah  Dbctionvt

) en °Waring
more programs 4!c'

the KOSMOb •
r tinge

AJI lilies Cee
iMnwholek

available from good
computer stores a

by 24-hour mal
order. Price

(oversets
orders add Elj

For beginners, 0-level ond beyond. these best-selling prgrams are unique and highly successful aids to language leorning Each cassette provides d
comprehensive series of vocobulary lessons and a vanely of self-paced learning and test modes All accents and special characters are clearly displayed

different colours denote masculine, feminine and neuter words to reinforce gender learning.
The create command enables new lessons in vocabulary or grammar to be entered, edited as required, then saved on tape. By using this simple yet stki

feature, homework lists and exam revision can be retained indefinitely and recalled on demand.
Two cassettes are available for each language, covering thousands of words, Level A provides 16 lessons in general vocabulary. Level B proodes a further%

lessons including adjectives, adverbs and fully conjugated verb lists

Z r Ili-1ii'ili1::!:liali1111ff)
ill . , „ „ .

•  • O . F . r . W • A • M .

KOSMOS SOFTWARE LTD', Pilgrims ClOse. Harlington, DUNSTABLE. Beds 1U5 61X Tel: (05255) 3942

The French Mistress Level A a  £8.95 T h e  French Mistress L e v e l  B S 8  95 0  Computer  type   ( C o m m o d o r e  64/BBC/Electron
The German Master Level A A E.13.95L I  T h e  German Master Level B c . 8  .95 0  Mr/Mrs/Miss

The Spanish Tutor L e v e l  A A CB 95 0  T h e  Spanish Tutor L e v e l  B C £895 0  Address
KOSMOS SOFTWARE LTD.

Pilgrims Close, Harlington, DUNSTAKE, Beds. LU5 6LX.   P o s t c o d e

BE
El

At

Or

54
54
5E
54
54
5E
54
54

Dr
Ac
op
Cu

2J
2J

Ma
Ept

•

•

•
•
•

•

4(

E;
0



lei
ers

'E
m i n o r
rftonarY
g two or
ms ttorr
HOS

IluenOata E 2 0 9 . 0 0
Juki 6000 £ 2 0 9 . 0 0
Juki 6100 £ 3 5 9 . 0 0
Silver Reed Typewriter EX43N E275.00
Computer Interlace 199.00
Silver Reed Daisywheel 400 E318.00
Silver Reed Daisywheel 500 E373.00
Silver Reed Daisywheel 550 f  574.00
Silver Reed Daisywheel 770 1834.00
Cut Sheet Feeder for

550 or 770 E240.00
Listing paper 12000 sheetsl 115 00

Philips 7502 green £19.00
Philips 7522 amber 185.00
Philips 7513 IBM E95.00
Microvitec 1431 E199.00
Microvitec 1451 E259.00
Saba TWMonitot El 89.00

Mon-Fri gam-5.30pm.
C Model B 1339.00 Epson RX80 FIT f249.00
c r o r i f109 00 Epson EX80 065.00
vance 1281( f999 00 BBC Model B , DES 1399.00
vance 256K El 050 Canon PW1080A E289.00

Star SC10 1295.00

les are
chattily
good

ores or
LH
f,8 95

erseas
da
Ses a
Dyed and

at vital

other 16

op

IP 61 5 4

or
CODE 13 Ac

Is

Unit 7, Fife St., Nuneat
Tel: 0203

us
DO

5401
02
025

5401SO
02SO
0250

54010
54020

.020

DISC DRIVES
Cumana
CSX11 00
CSX100
CSX2000
CSX400S
CS100
CS2000
CS400
CO200
C04000
CO BOOS

194.00
f l  04.00
E124.00
E144.00
E128.00
E154.00
E174.00
1244.00
E289.130
E319,00

ives not listed 'phone for price
Din DES E 9 5 . 0 0
us ODES (with Opus Drives) E55.00
mane Discs lin plastic case) E16.00

EPROMS
/64's £ 4 . 8 5
f128's £ 1 0 5 0

DOT MATRIX
PRINTERS

E199 00
£219.00

inne1Man Tally MT80
son RX80

COMLEX
on, Werke. C1/11 SPR.
371371

DAISYWHEEL
PRINTERS

Free lead and panes with all printers
MONITORS

Special
AMX Mouse

All prices include VAT AND Delivery

Offer
f77 00

TD ROM')
1 IMRE 1111IS I

( c )  1165  W i l t o n  1w06.P.O. % M e l t

P r o g r a m ,  o n  d r . . .  1  • r •

Ca) OYFRORI ( 1 1 )  CHEILILS
CD) ?NERCO

CC> H C M O I T

P r o e s  b r a c t o p l e d  1 . 1 1 . ,  4 0  r u n  a  p r o g , . .
10 Rom 0  e s  C T )  M O l p  p o g o
C1'  T r a n d f o r  p r o g r a m  ( t )  C h M ° .  . . 11 0 0 1 0
( 3 )  m i n g .  d r a w .  C 4 )  • s c a t • l i n s e  d t s c
4(8C) t o  i t  M e e s e  se lec t_

•  Instant access.
Allows use of all available RAM,•
(81400 to 8t7F F 1.

•  Can handle any length of  program.
•  Can handle any number of programs.
•  Can save to any disc.
•  Very user-friendly, (menu driven).

N.B. This ROM solely provides convenience in hooding. and does
not break software protection.

Also: The ADDCOMM ROM
40 new commands for the BBC 'B' O.S. 1.20 and Electron computer
with ROM board. GRAPHICS, TOOLK1T, LOGO GRAPHICS and
GENERAL PURPOSE statements all on one ROM.

12E1.00 with 72 page User Guide, (including V,A.T. and post).
Or send stamp for detailed brochure.

A complete DISK-BASED Adventure writing system
for the BBC computer_ Wr i t e  custom made adventure
games with no knowledge of BASIC. The  prosram is
completely menu driven <no special lan9cEe9e used )
and the sire of the vane is limited only by your disk
The finished same runs independently of AD-Dr3
and setnes wri t ten asins this system may be sold
without arty obligation to as.

Sul 1111.051 aka, 111529D 112):
GULT MIPTIC11217:12.

21_ Fie1dis9 St,_ Stoke-on Trent_ 514  411D.
Tele o n e  (07Er2) 41289Z OR 816328 A f t e r  4 3 0 P m
SPECIFY I M M O  TRACK _DISK) BASIC LI ONLY

Version for OPUS 3.15 available
3.35 in preparation

Tape to Disc
Transfer
Now for Single

and
Double Density

Price E18.00 (inc VAT  and post)

Contains two transfer routines to ensure effective
reloading of all but a few currently available

software tapes.

• Adventures normally taking six minutes to load will now take about five seconds.

The system automatically switches to TAPE filing
•  after loading, so that you can still load/save games

positions, etc.

S P I D E R
REAL-TIME CONTROL FOR THE BBC MICRO

L o o k  o u t  f o r  t h e  S P I D E R  A  breakMrough in ease-of-use for all Control
Applications
Here's what you get:

Additional BASIC commands - which can be
safely mixed with existing BASIC keywords.

A l  invoke BASIC PROCs trorr, function keys or by
,  external events.
I .  Run up to 8 independent countdown timers.
a t  The SPIDER is a powerful combination of RAM

and ROM mounted on a butterfly board
if leaves the Eleeb's memory intact.

Ritt It's easy to install with no soldering required -
and a comprehensive manual is supplied.

SEND NOW FOR OUR INFORMATIVE
LEAFLET- YOU'LL BE SURPRISED AT MOW
POWERFUL A SPIDER CAN BEI
Paul Fray Ltd
Wilowcroft, Histon Road, Cambridge C84

£ 6 5 . 0 0  i n c l u d i n g  V A T  Telephone (0224 68529

411111,
Now

M U M
IMMIIII I
M U M
IMMIEF

mpg,

BBC <13)
IMPFAOSC MN flu rime ban

Cc) 11 6 5  W i t t e n  bw R.P.D.  M e l l o t t

I

D i s c  p r o g  111arkmod,

L e s t  b l o c k  l o a d

L o a d  m d d k o m o  -
R u n  a d d e a m m
! B l o c k  l e n g t h
• l o c k  b u t .

L a ‘ s e t . . .

l o c k m d
L a m !  b l o c k
2 4 0 0  N 2
D e l a  f o u n d
E . P t g  b l o c k

r f l i  t h e l  program w i l l  b e  armed
under ?  _

Available to suit these Disc Filing
•  Systems, (state type when

ordering).
Type 8271 -  Acorn OF S and

•  DN FS, Amcom SiD and Watford
S/D.

Type 1770 -  Opus DDOS 3.45 and
•  Solidisk DDOS, (working in single

density).

__.____,  "0_1111ta t--_ lir
11-‘,7•71507A7----- ---"a--;
Available from:

VINE MICROS, MARSHBOROLIGH,
NR. SANDWICH, KENT,

CT13 OPG
(Or your local Computer Dealer)
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Draughts listing

From Page 47

rd
181 REPEAT
118 VOU4:COLOUR3:PRINTTAB(34,17)SPC

(5):TA2(1,171'Moves1
128 x%2256:42228:(121:C21:PROCred q

10 REM 1f f i t i f i l i41111141**1** *4 .1
15 REM • DRALISHIS
26 REM 4 by Brian I( Martin Bond 4
25 REM 4 (C) The Micro User *
31 1EN i f t * * * * * 4 1 4 . * # # # l i f t i * . t i f f
48 VDU6:4KEY0 OLD:MRUNIM
50 IF PASE011E88 THENI918
6e ONERROR6OT01746
78 MODE7:VDU23:8262:80:6;
86 PROCselect:PROCinit:4T14,1
91 MODEI:VD023:8282:116:81:PROCboa

138 IFPOINT(a018,0-15101PROC4a1s
e:GOT0128

140 SOUND1.-14,151,1:PROCdelay
151 XXxx101214:C22
168 PROCred tio:PROCcheck red
171 IFye11aio0end21:80T0318
188 IFIJ2ITHEN1.128:xt=11%:4211:00TO

166
190 IFJ.ITHEN151
201 IFF21PROCfalse:F28:80T0121
211 VOU4:COLOUR3:PRINTTAE1,171SPC(

511T48134,1711Movee
221 a2928:42892:4322:C.I:PROCye1lo

pi_ 00
236 IFPOINT1a#48.4-15/02PROCW4

e:GOT0226
241 80UNDI,-14.156,1:PROCdelay
256 XV,xX:Y124:C22
268 PROCyellow ao:PROCcheck_yellow
278 1Fred2lend2.1:8070311
280 IFIJzITHENIJ21:sWI:42YL6OTO

260
298 1FJ21THEN258
388 IFF21PROC4alselF28:0010220
318 UNTIL end2I
328 VOU4:PRIN11AB(1,17)SPC(511TA113

4,171SPC(5)
338 VOU5:8COL1,2:IFyellow4M0YE372,

973:PRINT'RE0 is the winner'ELSEMOVE3
21,973:PR1NT'YELL0N is the winner'

348 VOU4:CO10UR3:PRINTTA814,311'Do
You Want Another Segel 1Y/141'

350 (1426ETS
368 IFD42"00R114ey'RUN
371 IF011e0ROS210TMENTIME26:REPE

ATUNTILTIME180:CALLAFFFC ELSE358
388 END
398 DEFPROCselect
488 FORn23104:PRINITA8I7,YUCHR$14

174 M I C R O  USER July 1985

ICHR$129CHR4157CHR113110RAUBMT
S iCHR4156:NEXT
418 PRINITAB117181CHR41311Red Y

Wow'
420 PRINI1AB(6,181CHR41311Up*:TAB(6

,11)CHR$131*DounliTAB(6,12)CHR41311Le
ft1;TAB(6,13)CHR413('Right'iTAB(6,14)
CHR4131'Huff!1:TAB16,151CMR41311Conce
desiTAB(6,16)CHR$131•Fix1

431 PRINTTA8118,111CHR$13441PC18)
uelTAB(18,11)CHR$134TSPC(8)'711TAB
(18,12)CHR$13444PC181Y;TA8118,131
CHR$1341C1SPC(8)1)1

448 PRINTTAB(18,14)CHR113441SPC(81
11';TA8(17,151CHR$1341SCISPC16)1SC*
:TA8116,161CHR41341PACE1SPCO4) 'SPACE

458 PRINTTA11112,19/CMR$1291r Do Yo
u WantiCIA8(11.281CHR4129mioystick Co
ntror

468 PRINTTA817,221CMR412911ease Se
lect (10 or (31'

476 REPEAT:choica26ET
488 UNTIL choicg>73ANDchoiceU76
491 ENDPROC
56e DEFPROCInit
518 •FX4.I
528 *FXI1,8
538 F2810801:11:1328tred212:ye11ow2

12:end211
546 01123,224,8,818,1,7,15.15,31,23

,225,1,8,126,255,255.255,255,255,23,2
26.8.1,8.128,224,241,248,248,23,227,3
1,63,63,63,63,63,31,31,23,228.255,255
,255,255,255,255,255,255

551 VDU23,229.248,252,252.252,252,2
52,248,248,23,238,15,15,7,1,8,8,1,0,2
3,231,255,255,255,255.126,1,8,8,23,23
2,248,241,224,128,8,8,6,6

568 BlockOCHR42284.CHR$2284.CHR42284.
CHR411+CHRWCHR$84CHR484CHR42284CHR4
2284,CHR4228

578 Box$2CHR4228+CHR42284.CHR422114,CM
R4111+CHRSPCHR484.CHR4PCHR4228+CHR$22
8+CHR4228+CHR418+CHR484CHR48+CHRS8+CH
R$228+CMR$228+CHR4228

588 PieceOCHR4224+CHR42254.CHR$2264
CHR418+CHR$PCHR484.CHR484NR$2274.CHRS
2284.CHR42294.CHRSI8+CKR48+CHR48+CHR484
CHR42314CHR4231+CHR4232

598 ENDPROC
688 DEFPROCboard
618 VOL119,3,60::COLOUR3
626 FORX%211T018STEP6:FORY%26T018STE

P6
638 PRINTTABIX%48,YX4.418ox$:TA111%*

11,n4,71801:4:NEXT,
648 GCOL8,1:N0VE252,124:DRAM1824,12

4:DRA111624,894:DRAN252,896DRAN252,12

6

8

816 IF4D928ds928ELSEIF

828 IF,11)8924/892ELSEIF

918 IFa>928a8928ELSEIF

921 IF4)89242892ELSEIF

4:M0VE248,112:DRA141136,112:DRA111136, 181
18:DRAW248.918:DRAN241,I12 T I M E

650 C0L0UR2:FORXX26TOIBSTEP6 18E
666 PRINTTAB(fl01,4)PieceSOO8U

1181
678 COLOURI:FORIZzITOIOSTEP6: 11.

8,7/PieceS;TABCXV*11,181Pitct$01EXT
RINTTA8(35,14)8lock$ 1

688 PRINTTABM+8,191Piece4:TAB( +96'
11,22)Piece4;TABirt4,8,25/Piece$: t i :
PRINTIA812,141Block$

691 ENDPROC
788 DEFPROCsiohtiGCOL3,3 ( X X 4
711 FORIZ21T02:01119 1 1 4
726 MOVEd04:DRAWx14.92,yX:DRANg 11!

2,)1-92:DRA10,4-92:DRWLY% - 9 6 1
731 NEXT:ENDPROC E F 2
748 DEFPR0Cinkev1M,L,R1 1 1 .
750 TIME28:REPEATUNTILTIME)3 ( X X
768 IFINKEY-U 4=4.96 1 2 2
778 IFINKEY-D 42y/-96
786 IFINKEY-L aNd-96 ( X X
796 IFINKEY-R 1%21%4'96 2 2 1
880 IFINKEY-85ANDC2IPR0Chuf4iEND II

NDP
d(25114 1 1

12
00284 1 2

VDU
838 ENDPROC 1 2
841 DEFPR0Cjoystick1LID.LRI
858 TIME21:REPEATUNTILTIME)3 1 2
860 IFADVAL(L10))458813 y12,44.96 1 2
878 IFADVALIUD1(21818 yIgy11-96 1 2
888 IFADVALILR1)458011 4'4-96 V O L
898 IFADVAL(LR)<28818 xl=d+96 F y l
988 IFINKEY-85ANDC21PR0ChuffiENDP•Dtr;

I;
a(2564 6 : Y

24,
1;
I;

938 ENDPROC I ;
946 DEFPROCfa1se:C01OUR3:VDU7,4:P1 CLE

NITA8I14,21•ILLE8AL MOVE':FORd:870 e$:
8:NEXT:PRINTTAB(14,2)SPC(12):ENDPRDE PRE

951 DEFPROCredia

961 REPEAT:PROCsight988 IFchoice.75PROCinke:13::::::::: C  e$7, L E
978 IFchoice:74PROCjoystick12,1) 1

Cdi
831 X V

998 UNTILKOCHR$320RADVALC0)AND I 61
1888 ENDPROC
1618 DEFPROCyellou_qo
1828 REPEAT:PROCsight:1011INKEY$11) I:
1831 Ifthoic6274PROCJoystick(4,3)I :
1841 Ifthoicg=75PROCinkey(73.115 I 1 4 :

ji181541)UNTILKS=CNR$320RADVALMAND 2 E
1861 ENDPROC

4(22114:n



IRAN11136,

4:TAB(X%I.
t$:NEXT:P

T6
4:TAB(Xt4.
Ket:NEXT:

1:DRAWx%+;

:)3

144:ENDPRO

X256K1g25

X2214222

)3
X4.96
1-96
%-96
X*96
ff:ENDPRO

(216x25

(22ly%:22

DU7,4:PRI
Rd=8T03011
:ENDPROC

KEY118)
ck(2,1)
66,98,67,

PAW) 1

0E9(6)
k(4,3)

13,105,18

(HAND 2

1676 DEFPROCdelav:T1ME:0:REPEAT1JNTIL
71NE)25:ENDPROC
1881 DEFPROCcheck red
1196 IFPOINT(a4.48.y1-15100F:1:8070

118?
1101 IFJ=ITHEWI120
1118 IFtl(mXI*96ANDt%)2X%-96ANDvX:Y%

46THEN1280ELSEF81
1128 IFx%:11%*192ANDy%071+192AN0POINT
,1X+144.Y%4.81)x2THEN1248ELSEF1.1
1130 IFyl4Z-192ANDy%01+192ANDPOINT
1X-48,Y1.41)621HEN1246ELSEFg1
1141 IFJ:ITHENI168
1158 1ha(4%.96ANDK%)=X)-96AND40%

-96ANDPOINT(12+48,Y1-4111)=2THEN1290ELS
Fri
1160 IFxX=XI*192ANDy%0%-192ANDPOINT

1X+144,Y%-111122ANDP0INTIX%0801-48
1:2THEN1388ELSEF:1
1171 IF*%4X-192AN0v%0%-192ANDP0INT
4%-48.Y%-111112411DPOINT(XX.48,Y%-48)
:2TREW1388ELSEFil
1181 IFJ:1ANDF.TIPROC1alse:F28:IJ:1:E

11PROC
1198 IFF=IMPROC
1268 Fz8:1FP0INT(X%08.Y7-481c201
1218 01.15,24.XW%-92:11%+920%:C1.81

YDU26:GC01.1,1:N0VExt,y%:PRINTPiece$
1228 IFy796ORK=16C01.1,2:MOVEx%412,

le1-36:V011228:0.1
1230 ENDPROC
1241 F=0:IFPOINT01%080%-48)=201
1251 1/0115,24,XXII%-92:XXI.92:Y1C16:

41126:6C01.8,1:NOVEtLyLPRINTPlece$:1
Fv%)7960RKII6C018.21MOVEx%+3204-31:V
K1228:100
1261 PROCdelay:IFx7.4%+192VOLI244%*9

i:111.401%4188:Y%+96::C16:VDU26ELSEVDU
24,Xt-96:YX+4:X%-4:Y%46::C1.6:01126
1271 vellow=yellow-1
1281 PROCred jump:ENOPROC
1296 FIO:VOU5,24,XX:Y%-92:XX4.920:

CLG:VDU26:8C01.8,1:NOVE40%:PRINTPiec
e1:6C01.8,2:MOVEld+32,y%-38:VDU228:END
PROC
1381 F=6:0115,24,1%0X-92:M*92010

M:VDU26:6C01.8,1:MOVEtLy%:PRINTPiec
p$:SCOL8,2:MOVEx%+320A-36:VOU228:PRO
:dt1ay:IFx24X+192VD1124,XX+96:YI-1881
114188:Y%-96::CLG:VOU26ELSEVOU24,X%-9
6:YI-1880%-40%-96::C16ODU26
1316 vellow:yellow-1
1328 PROCred.luep:ENDPROC
1331 DEFPROCcheck.yellow
1348 IFP0INT(x%*48M-15)013F:1:60TO

1431
1358 IFJ:ITNEN1378
1361 IFx%(.414.96ANDx%)21%-964NDy%01

-96TNEN1458ELSEF21

1371 IF4tXX+192ANDaTY%-192ANDPOINT
(XX+14401-111)=ITHEW1491ELSEF=1
1381 1Fx%211%-192ANDv%01-192ANDP0INT

(X%-48,Y2-1111:1THEN1491ELSEF=1
1391 IFJ:ITHEN1418
1461 IFx%04%,06ANDx%)=X%-96ANOv%:Y%

+96ANDP0INT(X%4.48.Y%-48)21THEN1541ELS
EF=1
1418 IN14%4192ANDyX0P192ANDP0INT

111X+144.Y1+811s1ANDPOIN1(X%4.48,Y%-48)
NITNEN1556ELSEFal
1421 1Fx%2X%-192AND40%*192ANDPOINT

(X%-48,Y%+81)81ANDPOINT(X%+48,YX-48)1.
ITHEN1551ELSEN
1436 IFJ81ANDF=IPROCfa15e:F,6:1Jt1:E

NDPROC
1448 IFNENDPROC
1451 F.41:1FPOINT1X7.018.Y%-48)1101
1468 VOU5,24,X%:t%-92:X%(.92:Y2::CIS:

VDU26:6C018,2010VElt,4:PRINTPlece$
1470 IFy%<3160Rk.ISCOL11,1:M0VExX+32,

VI-31:011228:K=0
1481 ENDPROC
1490 F=8:IFPOINT(Xt+48-48:11(.21
1511 YOU5.24,X%:Y%-9202J92:Y)::Ca:

VD1J26:6C01.0,2:MOVEdat:PRINTPlece$:1
Fv%(316ORK=16C01.8.1:NOVEx/4.32,4-31:v
DU228:01
1518 PROCdelav:IFx%:X%+192VDU24,1/4.9

607,-1880X+188:YZ-96::CIA:VDU26ELSEY
DU24,111-9601-188:X%-4:Y1-96::CL6:VOU
26
1521 redsred-1
1536 PROCyellow_juep:ENDPROC
1548 F=0:VOU5,24,XW%-92:X%492:Y%::

CLS:VD026:6C01.6,2:MOVExt,vt:PRINTPleo
et:6001.1,1:MOVEd4-3204-38:VDU228:END
PROC
1558 F=8:VOU544%;Y%-92:X%492:Y%::

CLG:VOU26:GCOL1,2:MOVEtLyt:PRINTPlec
e$:SCOLOWNOVEx%+32,4-38:VOU228:PRO
Cdelay:IFtW%4.19241124,X1+96:Y1.4:X%
+1880%*96::CO:VD1126ELSEVOU244%-96:
YI01:X1i-4:Y1+96::CLS:V01J26
1566 red:red-1
1578 PROCvellow juep:ENDPROC
1581 DEFPROCwulti_jusp
1598 COLOUR3:VDU4:PRIWTTA8(4,11)10

YOU WANT TO JUNP ABAIR? (Y/N)":
1688 0=GET$
1618 IFOWY*ORDiev*THEN1638
1621 IFOWN'OROW:11.1=6:60T01631ELS

E1668
1638 PRINTTA8(4,38)SPC(32)
1640 ENDPROC
1658 DEFPROChu44
1668 COLOUR3:VOU4:PRINTTA8(7,36)*NUF

F1 Are You Sure ( YA ) ;
1678 DP:GETS

1688 IFOWY*ORDWv*C=2:PRINTTA8(7,
30)SPC1261:60T01788
1698 IFOWNNOROten8PRINTTA8(7,3115

PC12611ENDPROC ELSEI671
1706 148101DPOINT(014,48.4-15)=2yel

low:yellow-1:80701738ELSEF=1
1718 1422AWDPOINT(xX+48.vX-151.11red

mred-1:80T01738ELSEFul
1721 IFF:IF:8:PROCialse:ENDPROC
1730 F=1:VOU24-92;x%02:4;;CI

S:V01J26:ENDPROC
1740 OU4:PRINTTA8(1,17)SPC(5):146(3

4,17)SPC(5)
1758 0(15:6C0L6,2:1F:FIMOVE388,973:P

RINTNRED has concededIELSEMOVE336,973
:PRINT*YELLOW has conceded*
1761 6010348
1778 DEFPROCred just:J=0
1788 IFP0IN10a4.240444.177)41ANOPOIN

T(x%4144,y%41):2ANDx%*241<1628ANDvz•
1770392,3=1:60101821
1798 IFPOINT0a-144,A*1771:8ANDP0IN

T(4-48,44811=2ANNX-144)256ANDy7+17
7 8923r1:60101820
1800 IFP0INT(K111.48.4-48)=2ANDF0INT(

as248,4-217)=84NDP0IN1(x%4144.4-11
1);2ANDx%.4.248c1821ANO4-207)128Jc1:60
T01821
1811 IFPOINT(0.+48.01-46)t2ANDP0INT4

x1-144,y%-207128ANDP0IN1Id-48.4-111
)12ANDx1-144456ANOvI-287)128J=1
1828 IFJ=1PROCeulti Nap
1831 ENDPROC
1841 DEFPROCvellow jutp:Jr-8
1858 IFPOINT(xX4248,y%-21712.1ANDPOIN

Dx%+144,4-111)=1ANDx%+241(1121ANOv%
-267)128J:1:50101890
1868 IFPOINI(x1-144,y%-267)=1ANDPOIN

1(x%-48,4-111)=1AWDx%-144)256AWD4-2
07)128,1:1:60101898
1878 IFP0INT(x%4.48.v%-48):1ANDPOINTS

x%*248,v%+177):11ANDPOIN16A+144,y%031
1:1AND44-241<1826AW411177(892J=1:601
01890
1888 IFPOINT61%48,y%-481:101DP0INIi

x2-144,y%+1771:1ANDPOINTlx%-48,41.81)
:IANDx%-144)256ANDy1+177(89217.1
1890 IFJ:IPROCmulti,judp
1981 ENDPROC
1911 *TAPE
1921 N7.=PAGE-H88:FORIX=PAGE TO TOP

STEP4:1(1A-N%lea:WEIT:PA6E4E88
1938 VOU21:*FX138,8,128

This listing is included in this
month's cassette tape offer. See
order form on Page 203.
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D I S K E T T E S
at unbeatable prices

SSOD OSOD S U M D800
C.D.C. 15,00 1900. 2200, 24.85
Verbatim 18.00 22.80 22.50 28.00
Nashua 18.00 21.50 23.00 24.75
Dysan 19.50 27.50 27.50 34.00
Memorex 20.00 27.50 27.50 33.50

OLYMPI

116 M ICRO USER J u l y  1985

OLYMPIC SYMMS
f A I R '  I iR MENACPECIMI• ; t ,

LOW LOW PRICES 6Y4" DISKETTES

Prices pei boa of ten inclusive csaisge UK and VAT

SUMMER SPECIAL — FREE LIBRARY BOX
All orders received by 31 August, 1985

Official Orclors from Educational and Government Departments Accepted,
Trade and Export Enquiries Welcome.

For complete list of Computer Media Products, eg Diskettes, Disc Packs„
Magnetic Tapes, Printer and Electronic Typewriter Ribbons, Listing Paper

and Accessories- Write, phone of telex
BOSTC4,1 ROAD. atAumetql• IIYS. LOCESTER LEI IAA

r T e l e p h o r i o  ( .0533 I 358399 -  Tel ' . .  3 4 2 2 0 8  1•YMPIC 01syttems —
l b  4 3  NEW OXFORD SMUT LONDON WCIA 10H. ENGLAND

totroho. .  • 01 240 8028 -  T , 4 e  2 9 1 0 8 0  MARINE G

To.- OLYMPIC SYSTEMS 42 Boston Rd .Beaurnont We. Leicester 114 lAA

Please Supply
I enclose Chequen tor f
Name
Address

Signature

Boxes, Type
Inc carriage and VAT

Past Code

UP TO 32k SIDEWAYS RAM BD
FOR THE BBC PLUS CAPABILITY

OF WRITE PROTECTION
INCLUDED

This RAM board
comes complete with
1 6k 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
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
RAM.
HCR ELECTRONIC SERVICES
THE INDUSTRIAL U N I T,  PARKER ROAD
CHELMSFORD, ESSEX C M 2  6ES
'Tel: Chelmsford (0245) 350188

L

CROSS WARE
CROSS-ASSEMBLERS

OPERATING DISC-TO-DISC
ON THE STAND-ALONE BBC MICRO

Available on disc and ex-stock
for the following processors:

6800/6801/6802/6301-6303X,6805/6305/146805
6809, Z80, 8080A/8085

68000/68008 phone for availability
Phone or write for full details

CROSSWARE PRODUCTS
Melbourn, Royston, Hens SG8 RBA

Tel: 0763 60838

Supplied complete with 16k of R A M
and easy fitting

instructions
£31.50 (E36.22 inc VAT)

Further 16k R A M
E20.00 (E23.00 inc VAT)

Please allow E2 00 P&P

ELECTRONIC
SERVICES

SUPRGAME-
YOUR OWN GREAT ADVENTURE!

Let your imagination run wild!
Write your own exciting games.
Exploit the potential of your disk-based BBC micro,
You don't have to be a programmer!
Create screens o f  text and pictures, with sounds. sprites and
animation,

IT'S AS MUCH FUN WRITING GAMES AS PLAYING THEM!
Peymeni with odor 116 50 (inc VAT)
or roguesi a fact sliest (SAE) f l o w

QUIXTOR LTD.
7 Hastemere Avenue, Hale Barns, Cheshire WA15 OAU

State 40 at 80 track DISC DRIVE

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
8000. A  simple program i s  provided i n  the manual to
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 buffe
or as a data store, etc.

Also available: Internal 16 socket ROM/RAM card, Extern
28 socket ROM/RAM card, Eprorn Programmer & eprom
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Wabash Datalife inc VAT and p&p
40 tk ss sd E14.50 — 40tk ds dd (10 of) E17.00
40 tk ss dd
40 tk ds dd
SO tk ds dd

—
E19.00
E24,25

E18.00
E24.00
£29.35

Inc VAT and p&p
includes free library casee

Ites and

M!

M type
r as an
ems.
led into
)0. The
to Hex

lual t o
vhere it
)ri disc.
r buffer

Fxtemal
eproms

/sfr( 4,0,4(411 G L I D E R  PILOT
%,JD T H E  FLIGHT SIMULATORWITH A DIFFERENCE

Launch your glider then find the thermals to stay aloft!Aero-
batic with full perspective view of Runway and Horizon in any

attitude, Use the Navigational Map and Artificial Horizon to fly 'cross
country' round the Beacons for extra points. Land back on the Runway
for maximum points. Introduction to  Gliding, full controls and

instmmentation. keyboard or potentiometer joystick.
FREE with all Disc versions of Glider Pilot

NOTEBOOK
A handy utility for making notes using the DFS facilities for rapid access.
Use it as a Diary, a Memopad or even a Right Log for Glider PilotlVery

User Friendly - all file handhng fully automatic.
BBC 32K OS 1.2, BASIC I or 2. Very reasonably priced at;

Cassette E.5.95; Discs, Si" E7.95, 3" E10.95. All inclusive of P. & P.
APEX Software. Station Road. New Penshaw.
Houghton-le-Spring, Tyne & Wear DH4 7PE

BAD MEMORY?
Have you ever had to *cat. 6 discs to find the program you want?
PROGRAM FILE will tell where your programs are stored. Scroll through an unlimited
number of Ides (each up to BOO records long), in either direction at nine different speeds
Each record consists of a program name, brief description and two, three digit disc
numbers.

PROGRAM FILE will list all programs on a specific disc and give you a hard copy.

PROGRAM FILE is 100% M t .  and gives fast access limes, a fast soil routine, on
screen help page arid comprehensive editing lacilities.
You'll wonder how you ever managed without irt!
40180T disc i state whichilBASICI or 2 istate whichltOSI.2

£1.95 inc. from:

STAR UTILITIES
Darren Farm House, Penshannel, Skewen, W. Glam SA10

6PS

40/80 TRACK SWITCHABLE
400K

E l  3 0 1 )  inc. VAT

400K DRIVES E10013 ine VAT
80 tk double sided, full  height

200K DRIVES EBOb inc VAT
80t single sided, full  height

All drives fully cased and cabled

Acorn Interface
8271
27128
2764

E 5 5 a  inc VAT

E 4 6 a  inc VAT

E 7 a  inc VAT

E 3 . 5 0 a  Inc VAT

CARRIAGE CHARGES
a — 1 . 0 0  b  E 1 0 . 0 0  c  E 2 . 0 0

C I D C A R S O N  D E V E L O P M E N T S  ( M U )
84 Highfield Road, Romford, Essex, R M 5 3 RU

Telephone: 0708 27043

t r :  ForBBC
Mk V SPREADSHEET lee SIC dm men
•  Evaluate financial & statistical molars
•  Models up to 1.000 setts is sac
•  Very versatile A very friendly
•  None digit floalrng point accuracy
•  Inorodually irariable column widths.
•  Text dela or formulae in any cell
•  Word amasser interlace iinnl & *uteri°
•  Sam nester, or merge Idiot on lapel
•  Modal command lor what ifs'.
•  Column ton Hata and MO.
•  leleractne calculator
•  External vanables
•  Extensive entire help
•  Colour
•  °SIDES commands
•  USN' degree pareerwiers.

•  Indreilual call commit tor decimal places and leh'right tostiheation
•  NEW) Mode I  graphics. tustograms and lines
•  NEW Display •tts.rupts tor faster operations,
•  NEW Rewised A anhanctat input end mint diagramming commands
•  NEW! Abiniott and reliant mil addrening
•  NEW! Enhanced column and oNv omartMelete
•  NEW! Forman 'pickup' sayer on manors
•  NEW Rdosed uanu,ao emended online Plait mon* modols

Mk V Spreads/rem Ion Au only) El TSCI inc
Mk ill Sprandsbnat on unmet'. 111Wilf factlitielli TO SO

. . , ' r f l r , l t  r a l v • - 1L • t  • • •

. _ n o  •
a r t

TYPIMC TUTOR toe SIC
•  Gu 410 learn In [ouch lynx
•  Over 90 smoothly graded ressons
•  Unreue word scan hoe checking.
•  Free formal orlon
•  Clock audro key click, metronome
•  Target WPM and percentage wrest, !erne larger

%Hants
•  May add own lelt0112 lor spar:Wm:4 irain•ng

i•si regal. technical).
CONTEX COMPUTING
15 Woodlands Close, Cople, Bedford M K44 3UE
Tel: Cardington (02303) 347

Enc: P l e a s e  supply SPA EADSHEETITYPING TUTOR

or Access No:   C a n a t t a i D i s c  406:Disc 80%

Name
Address

CONTEX Fast
Delivery

Disc M S S  inc.
Camara 1999 Inc

M 7 ! „ /

Acorn DN FS
UDM DINS 3.0
UDM 100% Board
UDM ROM/16K RAM

Expansion Board

E 7  5 a  Inc VAT

0 3 0 a  inc VAT
E l  7 . 5 0 a  irec VAT

E55c Inc VAT

NEW REPLICA!!
Tape to Disc utility for Acorn.

Opus + UDM DDFS inc VAT

Slirnline Drive Case E l  3.80c Inc VAT F u l l  Height DrivesCase E l  8,98c inc VAT
Single Drive Data Cabin C6.50a Inc VAT S i n g l e  Drive Power

Ci Drive Power
able f 3 . 5 0 a i r s c  VAT

DueDeal Drive Data Cable C10.50a inc VAT f 4 . 7 5 o  inc VAT

NEW EXCITING ROM SOFTWARE FROM ED-SOFT
Foatures:
1. Double Density Sector Editor for Acorn. Opus +  LIDM.
2. ROM Manager (enables and disables ROMS, even across BREAK).
3. Automatic running and downloading of BASIC programs lusefut for tape

to disc transfers).
4. Memory manager/editor.
5. Function key managerieditor (displays and sets up).
PLUS Numerous other features. C20.00c inc VAT.

(per box of tent inc VAT p & p
DISKETTES

25 ctslcid diskettes in a 50
capacity library box £45.00
inc VAT p&p

40 tkssddIlOolI f 1 4 - 0 0

25 ss/dd diskettes in a 50
capacity library box f 3 6  50
inc VAT p&p

Empty 40-50 capacity library box at £10.00 inc. VAT p&p
•.111
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1

LISTING PAPER
SO GSM (knoll 9 5" x I  - 200) skiers 19 50 172
BO GSM (kilo yodel 9 25" x 12'' 2000 steels 13 40 20.5
LAHR - Bun uI 11000

ableist on 9  54 W o e s  ugh C1111111 pert 1
34.51 44.9

HIGH QUALITY DISK DRIVES
8BC SX alms BEMS Pewit Stopply1

41001 40 Path sung side Lee MI 69.95 14 95
SX 1 i•Kj 40 ti.b seek v011001(1 1996 96 50
S O N O  40 Rock duuble side l213010 9198 11995
S84005 80 'lack &teak stde1400K1 112 20 13365
Dual Ea PSU
0321113 Deal 40 track Pngle sede
03400 Dual 40 tuck double side

13995
194.70

165.95228.95
DX 800S Nei 80 liack kale side 21450 251.95
Vidle Built I .  Pamir Seopty
S100 40 track suite 31631100kt 96.80 115 95
S20110 49 trock double yak 20DX) (1995 142 50
64006 80 trodi double ode 140910 134 20 15898
Ouel Ogress (no New Supply)
0200 2 x 40 track angle see 1200X1 1 8 5 9 5 21895
m o s  2 x 80 lead mole sale (400/0 23895 21995

5 1 ; f f  FLOPPY4  D I S K S
SUlteble fOf o n  nearly e i  single
end double -ward 5 ' . "  dish systems.

• Replacement Goarent•e
• Hub rings
e Boxed t n  lOs

PRICES PER BOX
_oz_y_ t o -

OS/DO 9 . 9 0  9 . 0 0  8 6 0

SEEM LIBRARY CASES
(Hold 10 dtsks1

-192-
1.85 1 . 7 5

1- •
51.- 1 _ 9 9
3Tr 1 . 5 9  1 . 8 5  1 _ 7 5

HOW TO ORDER
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4 2 1 :  FUJI
lho 2  Microdisks

SS/DO E29.95
Ds/DD £39.95

991
EXCL. VAT

PFUCES PER BOX
11-LL

$S 2 9 . 9 5  29-.50 29-11-t-.10
OS 3 9 . 5 5  3 9 . 3 0  38-70

4111/11Pul Lifetime Guarentee

REPLACEMENT
GUARANTEE

If hos, disk shoeld fait
return It for tree
nook. ernent

DELIVERY
Maks Lost box)
(Arley Cases

I F. *  M P  dam!

1 .4  s •
769 5 0 p  40p
60p 3 0 p  2Sp

To tense order welue arid Dettrery, then add 15% VAT and send to

IDS Computer Supplies
P.O. OOP 441. eatecnort.  outota PLEV N Es v i a )  00 • e.a. moven Siodsts.

Expensive electronic equipment needs protection
harmful dust etc. Protect against accidental knock
spills when not in use.

Top quality vinyl with
machine welded seams
overprinted with the
word "COMPUTER"

Name
Address

PROTECT YOUR
BBC COMPUTER

BEE-TEE Products & Market
0924-276299

Please supply  c o v e r s  at e4.95 each. I enclose

MAIL
ORDE

ONLIff4
• i n c .  p a

& VA7

THE COACH HOUSE, GAWTHORPE, NA OSSETT,

.95

Enquiries from Trade/Education Authorities welcome
Printed with your company logo i f  requested

ng

ORKS

MAIL ORDER ONLY
EN VAT

DOT MATRIX PRINTERS
(aga Taxan l(P8101old)
Canon PM 01301( (041
Kago Toad 8P910
Epton 10(801100 EMI
roan uctia Mew -  replaces

Rxries.'2••I 100 cps Noma! 22cps
MO Trope A 'Doctor

Epson FX801160cps)
[pun LOI SOD 1200cm ptellesetenall
Epson P40 (1 hei nal. 80 call
DAISYWHEEL PRINTERS
One Doteltutpueo 2000
Jut 6100
COLOUR PRINTERS
Se660,6 61,7008 'Special ottel

tont one! 1
MOTE - All printery Include ft.. 0 BC

246.95
239.50
334.95
1E900

21795
31500
943.00

11.95

194.95 2 2 9 9 5
289 95 3 3 9 . 2 5

230 00 2 6 9  88
teed eel moo 111

1E6 vitro ter Ann(' ad lead phone ter other leadyl

FREE!
WITH EVERY PRINTER

-  LISTING PAPER •  BBC LEAD
(Phone for other leads)

I x  VAT A
Carriage
288 /5
219.95
389 95
2(795

255 24
366.96

1098.00
86 95

46 MIDDLE STREET, BLACKHALL, HARTLEPOOL
CLEVELAND TS27 4EA

Tel: 0783 872430
SORRY, OFFICE ONLY -

NO CALLERS WITHOUT APPOINTMENT
NOTE: ALL PRICES INCLUDE VAT AND CARRIAGE

Ex PAT letc VAT 8
Carriage

04000 2 a 40 neck double side (40010 7 1 8  95 2 5 6 . 5 0  V e r t  IWord•processort
08009 2 a 801,ack double Pee 1900K1 2 4 2  95 2 8 4  95 I l k i t o c o l c  II ISploodshent

MOTE A l l  10 Pack Moos nee' •  40/99 switch P r i m o / e l l e r  ! P r i n t e r  dotheal
Gwent ROM lEitensions to Bow/
Help o n  Basic Swords IICI •
Sleuth t B a s i c  debugetng rook
Communealar 8543215 11111PIPPO •
Gist Doctor ( D e c  utiMyl
Repko 2 I l l e c e u p  lope is OP ulil ny,
Betabase !Database Disk)

MEDIA
sho6 quaky &Aeries S 25" bated in 10's
eat plane Ideate case
40 ruck SSSO
40 Trick DS00
69 Trott SSSO
80 Tree OSOD
HEAD CLEANING KITS _3M Standard 1 7 5 0
Roe DinetKOMOU Clean, ng Ku i 1 9  11
MONITORS -  Grew

some 1 1111/0 net/ 8 9  SO 69130
Sanyo 1214

0,4. .  SZMI6"1 494:N61400 dotil 1 6 9 . 0 0
Sanyo KM 1 4M 1600 dote) 7 6 9 5 0
Sanyo SCM14111800 OAP 3 8 2 0 0
MICROVITEC ROB MONITORS (BBC)
143114/2 x 585010

•119659 95051431 8PM84 HMIs audio 6 PALI
1451 (653 I 581 dots,   2 2 5 . 9 5
1451 APP•154   2 9 4  95

1 350
' 3 50
1380
13.50

16,50
16.50
113.60
16 50

COMPUTERS
BBC 80 (Model 8 rtith Acorn DEM
Election
Elactrop YTV Pock both tecoider. garnet i
Ektun PX9leatte hie. CP,M1

83.95 ( m o n  HX20E (executive Po110O111
107.70 E p e e  PX oath 110K RAM Disk

15 95
22 95

19895
31495
44395

199.98
229.95
26446
343.95

OFS 2.0
BBC DISC
INTERFACE

E69.95

43.65
56 49
13,25
23.25

, (1.45
20.15
47.30
21.45
960

20.88

339 95
104 65
126 39
617 00
564.84
795.013

39E
12(
149
78:

92'

OTHER BBC PERIPHERALS
OPS double d•nerla disk inustato 6 0 1 2  5 9  95
Pewee pkithugurtlentaitso • 2 1 3 3 5  2 4 9 9 5
Acorn Data Recordet . . .  2 7 9 5  3 6 . 1 4
Sorge OR101   1 8 9 5  3 1 9 9
Sanyo OR202 3 8 , 9 5  4 7 . 0 9
Teletext Recover 1 8 4 9 5  2 1 1 . 2 9  I n c .  VAT  and  C a r r i a g e .
Speech lunettes Kit   4 6 , 9 0  5 8 , 5 46502 Second Pronto 1 7 3 5 0  2 0 4  13 •  Acorn compatible, single density (10
1804 Second Puttettor 3 0 8 . 9 5  3 5 9  89 s e c t o r s  p e r  t r a c k ) .
PK ROM Board     3 1  95 4 4  95 •  Double Density (18 sectors per track).
EPROMS •  Runs protected software (Elite, Mini-
2750814 MONS! •.. 3 9 5  5 5 2  O f f i c e ,  e t c ) .271281118 250141 9 9 5  1 1  21
BBC ROM UTILITY SOFTWARE •  16K R O M  includes FORMAT.
Wortiont M e n d  procrisoll 3 1  15 3 7  SO •  M a n u a l  a n d  s i m p l e  f i t t i n g  i n s t r u C -
Wattonse Plus (Word vermeil   7 1 9 1 0  4 6 . 1 5  b o n s .

51
65
17
2/
21
24
55
32
12
2!

11

'Fs
rs
15

60

11
9!
91
21
11
15



:lion from
nocks and

IAIL
IDE R

fel.95
P&P

VAT

icome
ted

ating

V. YORKS.

POOL,

:IAGE

161 5 1 . 2 1
141 6 5 9 5
125 2 1 1 5
125 2 1 3 5
t45 2 1 2 5
)15 2 4 . 1 5
'36 5 5 . 3 9
145 3 2 5 5
)86 1 2 . 0 0
181 2 5 0 0

)95 3 9 6 1 8
165 1 2 4 , 9 5
539 1 4 9 . 9 5

16322
184 6 5 4 . 11
506 9 2 1 1 5

Iffy (10

track).
, Mini-

)struc-

HORNBY SOFTWARE
Britain's top Spectrum Pro-Goff Series now
available for the first time on BBC Model 8 11 0 S- •
The real thing, exact simulation of Britain's top goll courses.
1. All golf rules apply. 2. Designed for one or two players. 3. Played Of any
handicap. 4 On each hole, distance, par, green enlargement, 5. Control shot -
choice of all clubs, strength, direction, 6. Graphics excellent, 7. Extremely realistic,

TROON E7.75 NEWBIRKDALE E7.75
WENTWORTH EAST & WEST COURSE E11.00

Latest Programme
MOORTOWN PRO-TOURNAMENT COURSE 1984 E7.75

ALSO SPECIAL OFFER FULL SERIES £28
All prices include VAT & P&P

Available from:
HORNBY SOFTWARE, 21 Pinfold Hill, Leeds LS15 DPW.

Telephone; 0937 65847

Within the BBC Microcomputer
A reference manual for assembly language programmers

by
Roger Collis

This book contains essential reterence material tor serious users of the BBC
microcomputer. I t  includes descriptions and explanations ot the principal
ROM routines. memory maps, tables of  RAM usage, ROM routine entry
points, zero page locations and JMPIJSR and lookup reference origins. I t
covers OS 1.2, Basic 1. Basic 2, HiBasic. DFS 0.90. NFS 3.34, 6502 second
processor OS 1.1 and DNFS and Econet TUBE communications.

Price ( 11 .95  +  ( 1 . 5 0  p&p (UK.?
From:
Software Publ icat ions Dept.,
LOSCO LTD.,
PO Box 4,
Cranleigh,
Surrey GU6 8130_

* *  *

Telephone ordering n e x t  day Service

RiCKSOFT

H I R E  w i t h  option to  buy -

when buying.

*  BUY ONLY_  _ H u n d r e d s  of titles
*  a t  t o o  c h e a p  t o  p r i n t  p r i c e s  -
*  Continuously changing s tock -  Latest
*  titles and huge back catalogue.

ARCADE, ADVENTURE,
EDUCATIONAL SOFTWARE

f  1.50 per fortnight u p  to 75% discount

Life M e m b e r s h i p  E l  0

The complete
Software Service
for the BBC Micro

For all the information on R I CKSOFT send
name and address to :

RICKSOFT Dept C
*  7 8  WARREN DRIVE,  HORNCHLIRCH

ESSEX RM12  4QX.
W O r  Ring 04024 47722.

* * * * * * * * * * * * * * * *

GET IT
RIGHT FIRST TIME

AND FAST
Specially designed for the BBC Micro, the Softlife
Numeric Keypad allows the speedy entry of numeric
data for business, educational, scientific, or home
purposes, saving time and avoiding annoying (and
expensive!) keying errors. t60-25+VAT
1111 N-Key rollover
•  High quality, reliable keys
•  Standard mode occupies

no user RAM
•  Fully programmable

(ie:'soft' key functions)
•  Maximum software

compatibility •
Second
processor
compatibl

•  Operating
software supplied
in Eprom

•  Hand held or free-standing
for ease of use

•  Easily connected to the i ,d4kBBC Micro

4111104:MilOrtilliiiikT4E11111:11kistkillink

ROMBYTE LIMITED- (014029461)
11 Connaught Place, London W2 2ET

•

BBC Micro compatible RAMS & EPROMS
We can offer the following from our stocks:
27128-25 at E7.30
2764-25 at £3.90
7002C at £6.90

6264LP-15 et E7.80
6116LP-3 at £3.20

H06845SP at £5.42

Also 64k Dynamic Rams (IBM PC compatible)
Up to 9 at £3.75 each U p  to 18 at £3.11 each

Up to 27 at £2.95 each

QUANTITY DISCOUNT AVAILABLE!
We can also supply TTL, capacitors, resistors etc
Please send us a list of your current requirements.

Please send your order & remittance to thrn ahorie address. A prompt despatch is paranteed All
prices exclude P&P 1500 and VAT (15%1 on the total.

at last a  switch for BREAK
This unique feature will totally inhibit
BREAK/CTRI•EIREAK/SHIFT*EIREAK at the flick ot a switch. Simple
to fit. N o  solder ing.  Jus t  p lug  in and  go!  E 6 . 9 9

SECURIT -  a  ROM based  secur i ty  System featur ing:
• O w n  password  se lect ion Y o u  change  it as  requi red.
• R O M  managemen t  system.
• HELP facility for Basic command syntax,
• Real Time Clock -  File timestamp facility.
• Your own identity /  serial number displayed on Power up.
SAE for full details or
Cheque/PO n a m e ,  address, post code,
Tel. No., BBC serial No. to: Elm

E19.99

•

An PRICES INCE WAT P&P S y s t e m s  L t d .

PO BOX 231, NEWTON MEARNS, GLASGOW G77 6TX.
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Double Height listing

From Page 110

18 REM Double height characters
20 REM Michael Mitchell 1985
76 REM (c) The Micro User
40 MODE 4
50 REM bit the constants
61 osorch liFFEE :  REM Addresse

s of operating system routines
71 osbvte 2 UFF4 : oscli tiFFF7
88 osword UFF1
98 unwrch &FM :  REM Unvector

ed version of OSWRCH
168 wrchv = 120E :  REM OSWRCH v

ector address
119 cursorX .  1118: REM Text

cursor X byte
128 disoMode z  1355: REM MODE

byte in the VDU variables
130 yduOueuePtr 12611; REM YOU g

ueue otr
140 explodeCset 1114 1 REM OSBYT

E to explode the font
150 aetPattern & I A  : REM OSWOR

D to read a character definition
161 redefineChar : 117 : REM OSWRC

H to redefine a character
178 vt = 11 :  REM ASCII

codes for cursor movement
180 bs = 8
191 14 t 18
210 del .  k7F
218 pattern:1108 :  REM Paras

eter block for °SWORD 11
226 saveA=1DA :  REM YOU works

pace location
236 start=1FFFFIA10
248 DIM buff 50
251 FOR pass=0 TO 2 STEP 2
268 PROCass
278 NEXT pass
281 PROCoscIWSAYE X.Db1Hite "+STR

Vstarte '+STRVP1+"+STRr(init OR
&FFFF01110)+6 '+STRrstart)
296 REM Do a quick demo
311 *KEY9*/X.DblIiite:11.11ASICILINFOR

12:32 TO 126:YOU I2:NEXT:MIN
311 4FX138.1.137
326 END
338 DEF PROCass
341 PI:start
351 ( opt pass
366 \ Double height. This produces

double height characters in the
376 \ soft modes. It intercepts OSN

180 MICRO USER July 1985

RCH so characters say be copied
381 ), as normal. I t  also deals with

double height line feeds and VTs
390 and converts YOU 31.x.y into

YOU 31,x,214y+1
480 .init
418 \ This routine reserves space f

or the extra characters used to
420 \ produce double height. After

this has been called. character
431 \ c is in two halves. The toe f

our lines are in c+128 and the
448 \ bottom four lines are in c.
458 Ida  #mywrch MOD &AO Check

it's not already installed
460 I d *  Imywrch DIV 1160
471 cmp wrchv
488 bne notInstalled
498 cpx wrchv+1
500 bee installed

straightaway
518 .notInstalled
528 s ta  wrchv

ct oswrch to our code
531 stx  wrchol
548 I d a  #explodeCset

0121,6 to reserve space
551 I d :  #6
561 j s r  osbyte
571 Ida  #ASC'

ne the printable characters
588 s ta  pattern

rn' is the parameter block for
591 .initLoop
610 lda  #getPattern O S W O R D

11 - read character definition
619 ldx *pattern MOD 1101 XV poi

•

10 REM Double height characters
20 REM Michael Mitchell 1985
30 REM (c) The Micro User
40 MODE 4
50 REM Init the constants
60 oswrch &FFEE ; REM Rddresse5,

f operatin9 system routines
70 osbyte &FFF4 : oscli & F M
80 osword UFF1
90 unwrch &FHB :  REM Unvector(

version of OSWRCH
)60TO 1000

Return

Redire

Do an

Redefi

'patte

nts to the parameter block
620 Idy  *pattern DIV 118
631 j s r  °sword

he pattern bytes
648 ldx  111

ne top half as c+128
658 Ida  1188

28 to c
660 j s r  redefineHalf
678 Ida  11

ne bottom half as c
680 j s r  redefineHalf
698 Ida  pattern

haracter
766 inc  pattern
718 cep #ASC""

d the last one?
721 bcc initloop
738 .installed
748 r t s

750 .redefineHalf
760 \ This redefines char

to the four lines of the
771 \ character from line

atino each line.
780 pha

isplaceeent (0 or 1801
799 I d a  #redefineChar
811 j s r  unwrch

se unwrch as we've revector
818 p la

splicelent to character coc
820 on pattern
331 j s r  unwrch
841 l d y  #4

r lines of the definition

0

8
Readt

Redeh

Adds 1

Relef

Next:

Reach

Wo

So h

acter +

Is duplic

Save 1

00 21
Must

ed osurch
Add di

Do los

851
861

line
871
88
89
90

ines
91

o it
92
9:
94

oub]
9!
9,

a l
9
9
9

10
A

A

II
ii

CM

1
1

ir
1

•

ct
1



950 .initLoop2 s t  send the character
868 Ida  pattern. X G e t  a 1 2 5 8  b i t  ydu31flag

line a  YOU 31 queue?
971 j s r  unmrch 1 2 6 0  b p i  noAction
881 Jsr unwrch s t  send the character
998 inx 1 2 7 8  a s l  saveA
918 dey M o r e  1 t h e  Y coord

ihes? 1 2 8 8  i n c  saveA
918 bne initLoop2 Y e s ,  d d  1

o it 1 2 9 0  c i c
920 r t s  1 3 8 1  r o r  vdu31flag
938 .delete t h e  flag
948 Ida  cursorX D o  a d 1 3 1 0  b o l  noAction

ouble height delete n d  the char
951 bne notOdel 1 3 2 0  .nogueue
960 Ida  lvt G o  up 1 3 3 8  I d a  saveA

a line i f  X.1 y e  A
978 j s r  unwrch 1 3 4 8  cep Ode
988 .notOdel i s  a special case
991 Idx lendDel-delString 1 3 5 8  beg delete

1110 .delLoop 1 3 6 0  cap OAK* *
1111 Ida  delString-1,X •  I  character?
Ire j s r  unwrch 1 3 7 1  bcs  noCntrl
1831 dex 1 3 8 0  cap Olf
1840 brie delLooe F  into LF LF
1151 beg restore R e t u r n  1 3 9 8  beg doublelt
after restore the registers 1 4 8 0  c . p  ilvt
1168 .delString i t h  VT
1178 opt FNegus1CHRO1f#CHRObs+"# 1418  beg doublelt

CWROvt4CHROdel) 1 4 2 2  cep 131
1188 ,endDel
lege .eywrch 1 4 3 0  bne noAction
1118 \ This is where OURCH gets red i n t  i t

irected to. I t  prints a character 1 4 4 1  r o r  vdu3Ifiag
1110 \ c as c.cursor up, cursor left e  flag

. 0128. Cursor down. It  also checks 1 4 5 0  bmi noAction
1128 N for non-graphics modes, china 1 4 6 8  .doublelt

cters in the YOU queue etc. 1 4 7 0  j s r  unwrch
1138 sta sayeA S a v e  t A  twice, then restore

he registers 1 4 8 8  imp unwrchRestore
1148 tva 1 4 9 0  .noCntrl
1150 phi 1 5 1 0  and 1117F
1160 txa i t  to be ASCII 32-126
1171 phi 1 5 1 0  coo OASC"
1180 Ida dispMode S e t  if  p r i n t  &88-1(9F as they become ctrl cod
it's MODE 7 e s
1198 cap 07 D o n ' t  1 5 2 0  bcs  printlt C o n v e r

do anything in MODE 7 t  &88-10F to space
1210 beg noAction 1 5 3 8  I d a  fASC° •
1211 ldx vdugueuePtr S e e  i f  1 5 4 8  .printIt
there are any pending bytes 1 5 5 1  t a x
1228 beg nogueue N o ,  so 1 5 6 1  j s r  unwrch P r i n t
carry on t h e  lower half
1238 inx I s  thi 1 5 7 8  I d a  lyt C u r s o r

s the last byte? u p
1248 bne noAction N o ,  ju 1 5 8 8  j s r  unwrch

1598 Ida Obs C u r s o r
Was it l e f t

1600 j s r  unwrch
No, ju 1 6 1 8  t x a  P r i n t

top half as 0128
Double 1 6 2 8  o r e  Ot,81

1638 j s r  unwrch
and ad 1 6 4 1  I d a  814 C u r s o r

down
1651 j s r  unwrch

Clear l o o e  I d a  cursorX I f  we'
ye loved onto a newline

and se 1 6 7 8  bne restore t h e n  d
o an extra IF
1688 Ida Olf

Retrie 1 6 9 0  .unwrchRestore
1711 j s r  unwrch

Delete 1 7 1 8  .restore
1720 ola R e c t o r

Contro 1 7 3 8  t a x
1748 DI&

No 1 7 5 8  t a y
Make L 1 7 6 8  I d a  saveA

1778 r t s  a n d  re
turn

Same w 1 7 8 8  .noAction
1790 pla R e s t o r

e and print A
YOU 31 1 8 8 0  t a x

1818 pia
No, pr 1 8 2 0  t a y

1830 Ida saveA
Set th 1 8 4 1  jmo unwrch

1850 ./du31flag
1868 opt FNegubtlI
1870 I

Print 1 8 8 8  ENDPROC
1898 DEFFNegus(stringS)
1901 On.string$
1910 PX.PX+LEN(SPI)

Force 1 9 2 8  :pass
1931 DEFFNegub(byte)

Don't 1 9 4 8  ?PX=byte
1958 PX.P1s1
1961 =pass
1978 DEFPROCoscli(string2S)
1181 tbuff.string2S
1098 asbuff MOD 25601.buff DIV 256
2080 CALL oscli
2110 ENDPROC

This listing is included in this
month 's cassette tape offer. See
order form on Page 205.
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•Elite
*Plonk
•Kill
•Repeat
*Kload

It 's here, the N e w  Issue 2+ Starstick R O M
& Cluickshot Joystick

Picture shows Starstick ROM, Patchlead and Quicks hot Joystick (along withAcornsoft's Elite
Package — by kind permission o f  Acomsolt)

This new release of the very popular
Starstick & Quickshot programmable
joystick offers new possibilities. Over 30
extra commands which include:

*Replica
*Adval
•Revive
*Map
*Cursor

*Sneaky
*Prop
*Reset
*Ksave
*Stick

Fully help driven format with 20  page
manual including full fitting instructions.

Not only is the package fully
programmable, but i t s  response 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 'Replica'. I t  features relocatable
workspace to enable it  to work with many
of the few games it would not work with
before. As in the previous issue, 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.

TUBE is a registered trade mark of ACORN COMPUTERS LTD.
Screen shot is 'ELITE' by kind permission of  ACORNSOFT LTD.

MICROTEST LIMITED

The self centring, rapid action Joystick
plugs into the user port and is managed by
the Starstick ROM. The ROM monitors O.S.
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 II E 2 9 . 5 0
STARSTICK ROM (Version 2+)

and PATCH LEAD £ 2 5 . 3 0
STARSTICK ROM (Version 2+) E 1 9 . 5 5
STARSTICK ROM

Reprogramming Charge E 5 . 5 0

The Patch lead option allows you to plug
any ATARI/SPECTRUM Style joystick into
the BBC computer with the STARSTICK
ROM.
PLEASE INCLUDE f  t 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.

18 Normandy Way, Bodmin, Cornwall P131 1 EX
Tel: 0208 3812. Bulletin Board (Prest& compatible) 0208 77677

Dealer and Export Enquiries Welcome

1.417171:1114
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BROKILEYS 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 o u r  extensive range o f  printers,
monitors, d i s c  drives, software a n d
books.

6 Chat terton Road, Bromley, Kent. 460 8991

BEEB BODY BUILDING
PACKS ORDER FORM

Pack 25 contents

•  1  3 .5  4 . 5 i n  printed circuit board.
•  1 6  key switches with key tops.
•  1  sheet o f  printed key legends.
•  1  0.1 uF tantalum capacitor.
•  5  resistors,
•  1  74LS13 NAND gate.
•  1  1 4  pin IC socket.
•  1  2 0  way 1DC header plug.

Please send me:
Pack 25 (kit) (Lt ( 2 0
Pack 25 (assembled) (a, E25
Pack 2 cable (r2 E9.95

TOTAL

Overseas orders please add £4  for airmail delivery
Prices include VAT and P&P

0 —

Please make cheques payable t o  Musbury Consultants and send to
Musbury Consultants, 8 Fairhill, Helmshore, Rossendale. Lancs B 94 4JX

Name

Address

I I T h e  order forms for Packs 19 and 20 May be found on page 205.Prices for other packs may be obtained from earlier issues of  Me

L I M i c r o  User or from Musbory Consultants. (Please send SAE.).

ORDER NOW
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
•••  3  • •  ••••-
F! 4-1-• •••" • • •  • • •  • • •

BUSINESS SYSTEM

, .: !

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

* Al lows 255 file names on a CP/N and CP/M t ype  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 samedisc.

* E 3 9  50 inc. VAT, full fitting instructions and User Guide.
C.U.C. Members only allowed 10% discount.

-•-•

ONLY AVAILABLE FROM

COMPUTER USERS CLUB
69a H a d l o w  Road, Well ing,  Kent.  T e l .  N o . : 0 1 - 3 11  2 5 5 5

VISA

July 1985  MICRO USER 1 8 3



1111117•0111

la
tO
110010koot 111

• • • • • • 0 0 E r
oto lery°101* 0 1 0 1or*. i t s A

A
0kis
I sIto

I _

011110101000geose
01101140 0 1 0 6

1 0 110.11011010
0.11001111111..  •1110004011

411/4

11
111.11.1 1 0  •
O W %  a t t,41111

Woe

•

•

•

•

4 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1  A t t e i l e t t i t 1 1 1 0 1 0 1 1 1 L 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1  o e c t C 8 6 0  k-t6. 0 , 011115r111 1 1 1 1 1  1111.01.1 1 1 1 0 1 1 1 1 1 P 1 1 1 0 1 . " . . . .  0 c 8 9 S t o c )  tc.1° l e k -  kCl234
11111.1.111 , 1 1 1 . 1  • WOW" 11101111111101.1110111.110 .a roe docA A2o Beicod
0111111 •  1 1 1 1 1 1 1 I  1 5

1 * 1 I I I
11111 1 1  O f

1-7.95
c. 9 95

1 1 1 1  k i l l  C
cetkC, PTO 3 0 1 7 ,

3 0 , 1 5 0 , 0 e c i a C e . , a 0  2 9  .g5



II
110•
011

I .I I

03 24oeMe pz,ggAtti,AW'

IN answer to so many letters
from readers. may I say that the
object of  Mornington Crescent,
featured in the April issue ofThe
Micro User, is to get there!

You move there on the Tube,
by turns. First you and then the
computer. You may travel up to
four stations from the station
you are at. This can be changed
by line 140 in the program.

You may travel down any line,
but you cannot change lines in
the course of travelling yourfour
stations. I f  you remain on the
same l ine as the previous
computer turn you must travel in
the same direction unti l  you
reach the end of the line.

When p lay ing nor th  o f
Camden To w n  t h e  game
resembles Nim. Always try to
restrict the computer's choice by
moving to a  station with no
connecting lines.

Playing Mornington Crescent
is rather like nuclear war y o u
can achieve your object easily
but it is bad form to do so.

This game has l i t t le  re•
lationship with Mornington Cre-
scent as played on the radio, as
that game does not exist.

The spoof was that this game
should not exist. But as you see,
It does. So who's the April Fool?
-  Mike Cook.

Solution
THE disc loader program in the
November, 1984 issue works
well, but the list o f  file names
does not include the directory
letter. The program can be easily
modified by adding thefollowing
line;

145 LDA 1161F1X0SR
VFEE;LDA 1146:JSR liFFEE

- PJ.  Vincent. Sutton Cold-
field. West Midlands.
•  Thank you for the useful
addition to the disc loader. This
provides a  simple solution for
users who have files with the
same name b u t  i n  different
directories.

Service
I  HAVE a Torch disc pack with
BBC Basic (Z80) and in the
documentation it was mentioned
that two versions o f  a screen

dump utility were available from
M-Tec Computer Services i n
Reepham. Norfolk, at E5 each.

1 wrote and asked for them,
and by return of mail I  got the
following kind answer: "Please
return your master disc and we
will supply free of charge copies
of the screen dump for Epson
MX80. I I  will include instruc-
tions on  how the program
works",

What I  got was not only the
screen dumps, but a complete
disc with the new version o f
Torch Basic and a manual.

That i s  rea l lv  excellent
service! B e n d t  Nordentort,
Tranekaer, Denmark.

The clocks
go back
FAR from being the suggested
pimple-faced schoolboy, more a
38-year-old dad with a 14-year-
old daughter, I  have found that
Elite is one game a Klutz-with-
the-keyboard can manage.

As your review article states it
takes but a few attempts to move
from Harmless to Dangerous
(my status at the time of writing)
and is, as far as 1 can judge, one
of the few games in which those
of us no longer in our first flush
of youth can show some prowess.

I  mean Rocket Raid and
Planetoid are impossible aren't
they? And is there really life
after screen three in Ghouls?
And can anyone reallyfly upside
down i n  Aviator? And turn
corners?

The main problem with Elite
is not the marauding hordes
inside but the marauding wife
outside. "Wil l  you stop playing
that **&9,0!Irji game and come
to bed" reverberates in sepul-
chural tones a t  two in  the
morning from the bedroom
along the corridor.

To this end 1 have somewhat
defeated she-who-must-be-
obeyed by turning all the clocks

What's my line? Any
line -I but no changing

in the house back one hour at
midnight and by installing an
external volume control on my
Bee&

The former is quite simple but
plays havoc with the morning
ritual i f  you forget to turn 'em
forward again upon retiring.

The lat ter,  though more
complicated, i s  more effective
and involves introducing a 47
ohm cermet potentiometer (RS
components number 162-760)
into one of the wires leading to
the internal speaker.

The new pot is mounted on the
back o f  the Beet,. The Reset
button pre-drilled hole would
prove a  suitable mounting
although I  drilled a fresh hole
because I  was mucking about
with various pots.

This control has been in-
stalled for a little over a month
now and doesn't seem to have
put any strain on the sound
output circuit.

By adjusting the internal
volume control potentiometer
(VR I in the circuit diagram) the
newly installed external volume
control can now be set to a
comfortable (muted) level for the
night shift and turned up loud
for the day shift.

For anyone unfamiliar with
the circuit, this is how you find
VRI. Remove the BBC's l id
(four screws, two at the back and
two underneath). Remove the
keyboard (two nuts and bolts,
one on each side) and ease the
keyboard up and forward.

By following the two wires
from the speaker down to the
printed circuit you should be
able to locate a small rectan-
gular box (coloured yellow in my
case).

It is a little above and slightly
left of the speaker wires plug and
just below resistor R24.

On the far side of this box is a
small white wheel with a slot
which will accept a screwdriver
blade. Turning this increases
and decreases the volume.

A word of  warning -  use a
plastic screwdriver. No I'm not

011 I

being dumb, plastic scrwdrivers
do exist. You can get them as TV
and hi-11 alignment tools from
most electrical component
stockists.

I f  you use a metal scrwdriver
and touch something you're not
supposed to i t  might turn out
expensive.

Haring had experience o f  a
fair few computers -  micros
minis, and mainframes -  over
the pastfew years I still think the
BBC is the best thing since sliced
bread. Elite is the jam to put on
it. -  Eric Warmington, Cam-
berley, Surrey.

Super
Mouse!
THANK you f o r  the A M X
Mouse calculator listing in the
April issue. I t  was a great idea
and put the mouse to good use.
For once, due to  i t s  short
uncomplicated lines, i t  worked
first time after typing it in, and I
hope that more programs for the
AMX Mouse can be included in
future issues. -  Martin Bubear,
Gosport, Hants.
•  Thank you for the praise. The
author h a s  c o m e  u p  w i t h
something else, and we hope to
publish i t  in the not-too-distant
future.

Strange .  .
LATEL I', when playing around
with my computer, I  occasion-
ally found a  very strange
*command. I t  was * /  a n d
obviously had something to do
with the cassette player as i t
promptly wrote "Searching" on
the screen,

I  would like to know what it
does, and why i t  hasn't been
mentioned in the manual.

PS: I have Pied Aries B20 -
could it have anything to do with
it? -  Steen Nielsen, Copen-
hagen, Denmark.
•  Yo u r  A r i e s  B 2 0  i s  n o t
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From Page 185

328 V0U29,641;512; 58,3
338 COLOURI29:CLS 511 DATA 111,111,1,731,21
348 GCOL1,2 1,3
351 MOVE4,12 510 DATA 128,121,1,631,16
361 112TRUE 1,3
378 FOR AZ:? TO 361 STEP 521 DATA 181,181,8,638,16

responsible for the "Searching"
message. the  answer can be
found in the operating system.
You see, * /  is an abbreviation of
*RUN. much in the same way *.
is the same as *CAT.

Wordwise
USERS o f  the new Wordwise
Plus may be interested in two
thoughts which struck me
recently:

I. With the inclusion o f  a

Who's taking the Mickey?
I  HAVE been experimenting
with the ellipse drawing routine
from The Micro User of April,
1984 and thought you might be
amused by the result (see listing
below).

I  hope the Editor doesn't
complain about people sending
in Alickey Mouse programs.

I am now convinced that he
was designed by a computer
(Mickey Mouse, not the Editor).
-  Keith Southwood, Sheffield.

10 REM Ellipse drawing r
outine

21 DIM T172,21
31 MODE 1:VDU23,1,11:11I

81
41 PRINTTAB(12.15)1111 th

ere, folks"
58 FOR 1%g8 TO 72
60 T(1%.1).COSfRADM*51

71 T117.,2/161N(RAD(11*5)I
81 NEXT I%
98 PROChickgrnd

118 VDU29,1911;
115 RESTORE 451
III  REPEAT
121 READ maj%,einLina
131 READ xci,yd,col
141 PROCellipsefoajLein%

,inclota,ya,col)
151 UNTIL incX(8
168 1:INKEY(1111):60T0 91
1711 END
181 DEFPROCellipsefisajlis

186 MICRO USER July 1985

"query language" in the new
chip, it is possible to maintain a
database.

2. I f  such a  database were
kept on disc, and if a number of
utilities, such as a  search
routine, were written in  the
query language, then these could
be loaded into the segments
using the auto-boot facility of the
computer.

I  enclose a  sample Search
routine in the Wordwise query
language, and the !BOOT file
which loads i t  into segment 0
and then returns the master text
menu.

The brevity o f  the search

191 SCOL 8,col
218 MOVE xcl,g%
211 DRAN kdisajW(inc%/

5,1)00.+wajW(inc%/5,2l
221 FOR A%g1 TO 368 STEP

15
238 MOVE xel,ya
241 1:Essj%*T1A1/5,11
251 vas3ntsTfA%15.21
268 xtex*Tlinc%/5,11-y*T(

inc%/5,2)+Kct
271 ytIcs*Ilinai5,21+ye1l

inc%/5,11+yd
288 PLOT85,st,yt
298 NEXT Al.
388 ENDPROC
311 DEFPROChackgrnd

program is very encouraging, the
main work being done by FIND.
GLICS i s  t h e  language's
equivalent of Basic's INPUT. -
A.S. Brown, Bedford.

SELECT TEXT
PRINT
PRINT
PRINT 'search for: 1:
SS.GLKS
F$2.T.1 + CHWASCISS1)
LOAD TEXT FS
FIND SS
END

Program I, to search for a string

15
381 MOVE 1,8
391 X%2858*TiA%/5,21
411 '110351*TIA%/5,1I
411 IF T% MOVE 1%,Y% ELSE

PLOT135,11101
421 TWOT T%
431 NEXT
441 ENDPROC
451 DATA 298,298,1,668,37

1,1
461 DATA 1814111,11621,7B

5,1
478 DATA 188,181,1,1861,5

41.8
481 DATA 121,111,61,481,4

21,3
491 DATA 121,188,61,658,3

0,8
538 DATA 211,128.30,5

68.3
541 DATA 241,141,345,

268,3
551 DATA 130,75,315,1

561 DATA 71,45,78.461

,e

Cry from
the heart

or

580
8,3

598

571 DATA 78,45,78,611

DATA 25,15,315,11

DATA 58,11,1,521,

681 DATA 58,11,1,661,

618 DATA 31,21,45,628

621 DATA 38,21,31,668

631 DATA 5,5,1,621,13
641 DATA 5,5,1,661,12
658 DATA 1,1,-1.1,1,1

*WORDWISE
:SELECT SEGMENT 1
:LOAD TEXT sO.SEARCH1
:SELECT TEXT
A

in the alphabetical file Tx where
x is the first letter of the string.

Program 11, which is the !BOOT
auto-hoot program to  load
Search and return to the main
Wordwise menu.

YOU are my last hope. I  am
writing to you to ask you if you
know how to get the Radio
Shack TRS-80 Colour Graphics
Printer into the graphics mode?

In the manual it says: "To put
the printer into graphics mode,
send a control code 18 (decimal)
to the printer using LPRINT or
PRINT# -2.. For instance:

LPRINT CHRS(18)s

PRINT -2,CHRS(18)"
But since the BBC does not

51,2

391,

61,4

,441

,361

1,46

441,

361,

021

011

1,3
1,3



vhere

1001.
load
main

I am
if you
?adio
iphics
node?
ro put
Frtode,

VT or

1"
n not

1,2

1,4

141

,46

11,

121

111

have these commands, what do I
do?

I f  and when 1 gel i t  into the
graphics mode, how do 1 draw
lines, s ince once aga in  t h e
graphic commands are in  the
LPR1NT form?

H E L P !  R o b e r t  B o o t h ,
Elland, W.  Yorks.
•  You should find that the BBC
equivalent of:

LPRINT CHRS(18)
is:

VDU 2,1.18,3
With a bit of luck your printer

will now b e  i n  the  graphics
mode.

Those ROM
routines
HAVING just read the article on
the i n s  a n d  ou ts  o f  Roth
routines I  began to feel slightly
confused.

Surely commercial games do
not use routines from the Basic
ROM, since this would l imi t
their use to machines haying a
particular Basic, either the 1981
version or the 1 982 version.

So how  d o  you p r i n t  ou t
numbers i n  mach ine  code,
especially double byte ones? 1
would be grateful i f  you could
help me.

Secondly, I  offer some help to
Mr Potter, who wrote in January
about a  screen dump f o r  the
Brother 11R-5.

The dump p r in ted  i n  the
January 1984 Micro User for
the Epson w i l l  work  o n  the
118-5 with only a few changes to
the data.

Basic 1 changes:

1888 DATA 27,65,3,27,76,19
2,3,27,127

Basic 11 changes:

1618 .init EOLID 111083411B
1621 END 1g11313C14C
1631 EOUD 60188107F

Incidental ly.  t h e  Mode  7
screen dump pr in ted  i n  the
September issue o f  The Micro
User w i l l  a lso wo rk  o n  the
B r o t h e r  H1?-5  • -  S t e v e
Johnstone, Colchester, Essex.
•  Thank you for the additions
to the printer listing for our other
"Brothers-. To answer your first
question. as the article points

out, directly addressing ROM
routines is bad practice where
software is to be transportable.

The techniques shown were
simply so that beginners could
get a printout o f  the value in a
location t o  t es t  t h e i r  o w n
elementary machine code, the
technique needed t o  d o  the
whole task being beyond their
ability.

Drawbacks
1 WAS interested to read in your
March edition about the meth-
ods proposed to  draw circles
without resorting to calling the
trignometric functions.

Mr  Carter's method is fine
except t h a t  t he re  a r e  t w o
drawbacks c o d e  has t o  be
written to mirror the remaining
three-quarters o f  the circle and
code has to be inserted to ensure
that division by zero does not
take place.

A slightly neater approach is
to draw the circle by imagining it
to take place as a series of small
rotations.

Suppose that we perform N
rotations through a small angle
da -  I f  we are on a
circle o f  radius r ,  centre the
origin at coordinates (x,y) then
we will move to a new position on
the c i rc le  w i t h  coordinates
( e x  4 psy, - e x - i - e y )  where
p=da and q=1-0.5Ida- 2.

This method requires no
divisions and when applied N

IN the May issue of The Micro
User you published my routine
which allows printing of $ and*
signs in the same document on
an Epson printer.

While this routine works
perfectly well it does have one
tiny problem in  that when a
pound is to be printed on the
printer a hash is printed on the
screen.

This causes no great upset
with Wordit,•ise b u t  can  be
annoying i f  the screen display is
important as well as the hard
copy.

Since sending the program to
you 1 have updated i t  so that
pounds and hashes are printed
on the screen and on paper as

•  Want to write to Micromail? The address is: Micromail.
lhe Micro User, Europa House, 68 Chester Road, Hazel
Grove, Stockport SK 7 5,,VY.

18 REM Simple circle
28 N%=108
38 rat
41 Mg1888Mt1108
50 MODE 4
68 seirlig-rixesxzriyein=-

riyealor
71 daig20I/Nnemdces1-8

.511clescle
88 lor:ymil
98 daMyit-ysinendlys

ax-yeinl
188 TX.TIME
lie MOVE se,y1
128 FOR ID11 TO Ni
138 11.11ts9ty:y.-101014y

isall
148 xes114-seinMatimx-

xein1
158 yex1y-yeinlen/1yess-

yein)
168 DRAW xp,yp
171 NEXT
188 PRINT"Tielp111TIME-TX

1/111; secs'
190 END

times w i l l  draw the complete
circle. I t  could be speeded up by
applying my method NI4 limes
and then mirroring the rest o f
the circle.

I  enclose a  l is t ing o f  the
method in practice (above). No
doubt i t  would be very fast
expressed as two byte arithmetic
in machine code.

Of course al l  these methods

Pounds are back •  •

they should be.
I f  any reader would like the

updated version I  wou ld  be
happy to supply a listing i f  he
sends me a stamped addressed
envelope.

1 can also be contacted on
Frew!  014511332 and  could
send the listing by mailbox o r
even squirt i t  down the phone
line to anyone with a  suitable
modem and software.

Please note that my Prestel
number is not my phone number.
-  Pete Gaunt, 29 Parolles Road,
London N19 3RE.
•  We are grateful to Peter for
providing, n o t  o n l y  usefu l
utilities, but also the follow up
service, which means even more,

depend on taking lots of  small
steps. The method I propose can
then approximate the sine and
cosine o f  the small rotation
angle by p and q respectively. -
Pete Williams, St. Albans. Herts.

Wild card
HERE is a cautionary tale for
newcomers w Wordwise Plus. A
colleague typed a  three page
document in which he used the
hash ( * )  i n  i t s  A m e r i c a n
sense as meaning "number".

He then discovered that the
printer had been arranged to
print the 1 instead of  the hash.

Nothing daunted, he used the
search and  replace option t o
convert the *  t o  "No." .  O n
printing he was rewarded with
repeated "No.No.No...".

He now knows that the hash is
a "wild card" in the Wordwise
Plus search and replace routine.

Students o f  Murphy's L a w
will not need to be told that he
chose the global rather than the
selective search, and he did not
save the document beforehand. -
C.W. Roberton, Maidenhead,
Berks.

Dumps on
LX80

BELIEVE that the Lucas
LX80 dot matrix printer is the
same as the Shinwa CP80, in
which case  y o u  m i g h t  b e
interested in the answer to M r
Jessop's problem o f  obtaining
symmetrical screen dumps.

The Shinwa printers have one
considerable advantage over
Epson types in that they have a
symmetrical matrix wire spac-
ing. This enables round circles to
be obtained without any distor-
tion whatsoever.

In order to utilise the screen
dump given in the January 1984
Micro User, the following chan-
ges must be made:

568 LDA 01
618 LDA 03
1881 DATA 27, 65, 8, 27,
75, 128, 2, 27, 127, 27, 7

The major change is due to Mt
use o f  640 dots per 7.5in line
with a consequent change in the
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From Page 187

60808 1218, 1211, 1221,
1231, 1241, 1251, 1261,
1271, 1281, 1291, 1311,
1311

value of  "step" for the different
modes. — Peter Seddon, Solihull.

Service isn't
dead!
LIVING in Australia can have
its disadvantages when one owns
a BBC l e a s t  o f  which is the
gamble when buying a British-
made peripheral,

I f  something does go wrong,
reliable backup and parts are
non-existent.

However, a recent fault in our

A

My colour guide .  .
I  ENJOYED Peter Walker 's
excellent article on creating 27
colours in  the Apr i l  edition o f
Micro User.

A cruder, but less memory-
consuming method, is to create
used defined graphics charac
ters using the VDU23 command,
in which foreground and back

11 NODE 2:M8212;14181
26 VDU23,224,05AA1165AA

1155AA:1155AA;
38 003,223,112208M288

1122880(2288;
46 841:Ca18:Da31
50 REPEAT COLOUR(RID(8i-

11
61 COLOUR(R16(7)4.127)
71 FOR Ya8 TO 16:FOR X20

TO C
SO PRINTTABUO)CHNS(224

9B NEXT:NEXT
161 FOR Yale TO Ili:FOR Xa8

TO C
118 PRINTTABlX,DCHRS(223

120 NEXT:NEXT
131 8.7134.1:CaC-1:D=D-1:UNT

IL 8=10
141 REPEAT VDU 19,RND(8)-

1,RND(8)-1:11;
158 VDU 1911011)(7)4.127,RND

(7)+127;8;
168 REPEATUNTILSET
178 UNTIL 12111tEND
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British M ic ro  Graphpad has
reassured us t h a t  customer
service is not dead.

A short letter to the manufac-
turer outlining the fault resulted
in a reply in less than a week.

The conditions were analysed
to be a  damaged pen and a
replacement pen arrived via air
mail the same day as the letter,

It is obvious that the manage-
ment and staff of British Micro
value their customers anywhere
in the world and are willing to
properly back-up their excellent
product. It would be nice if other
firms had the same attitude. —
Lindsay Thachult, Head o f
Computing. Scotch College.
Mitcham, South Australia.

ground colours can be  inter-
weaved.

I  enclose a small program I
wrote to illustrate this. Jr draws
10 rectangles o f  diminishing
size. (See left.)

Line 20  defines a  graphics
character where foreground and
background colours are  che-
quered as on a chess board. This
displays 27 new colours which
can be varied by pressing the
space bar, Lines 150 and 140
randomly redefine the  actual
colours displayed by the logic
colours.

Line 30 defines a  graphics
character i n  which the fore-
ground colour only occupies 25
per cent of  the space. The lower
ha V of each rectangle is drawn
with this character.

Notice that although the same
colours are used for both parts of
a rectangle i t  results i n  two
d(fferent colours or shades,

Sometimes when two adjacent
rectangles are the same colour
at the top they can be different at
the bottom. This is because the
foreground and background col-
ours have been switched.

Thus in the lower part o f  the
screen 54 new colours hare been
created in addition to the 27 at
the top of the screen. With the 8
Mode 2 colours used this gives
89 colours in all.

The real significance of this is
that multi-colour graphics can
be used in  modes with higher
resolution than Mode 2. — Ian
Bunting. Bagshot, Surrey.

How not
to fall
on the dec!
W H I L E  t r y i n g  t o  become

fami l iar  w i t h  t h e  hex  p r i n t
format in Basic using ev before
variable names, I  realised that
using this you cannot get the
decimal number 10 printed as
OA hex and similarly 1024 dec
comes up as 200 instead of 0200
hex.

So I've written a function that
will do this. I t  uses recursion

18 MODE 7
21 REPEAT
31 INPUT'nn%
48 PRINTFNheelna1
50 UNTIL FALSE
60 END
71
80 DEFFNheOnn%1
96 LOCAL heosn%,1en4

▪  NM

100 IF nn%)1EFF THEN heaFN
heOnn% DIV 61111

116 nn%ann% MOD &111
121 sen%onn% DIV 61111111%

onn% MOO 111
131 IF •snX(I1A THEN heah

OSTRelmen7.1 ELSE heallSeCHR
Cos:1%451

148 IF Isd(k8A THEN 11$811
OSTRe1lsnX) ELSE heahOCHR
$(1en%+551

151 211$

(line 100) and the fact that the
numbers 10 dec to 15 dec can be
made the Asci i  values o f  the
letters A  t o  F  respectively by
adding 55 dec (lines 130 and
140). — RH.  Chotalia. Leeds.

Disc errors
pinpointed
PERHAPS 1 can comment on
George S. Barr's letter (Problem
Page, June) and earlier letters.

Disc e r ro r  1 8  i s  typical ly
caused by a sector mis-read and
may be the result of  an effective
timing problem. O u r  investig-
ations have suggested the follow-
ing possible causes:
•  Disc drive overspeed. Th is

can normakv be adjusted by a
pot fitted to the PCB within the
disc drive. A strobe disc fitted to
the drive motor is o f  assistance
here. I  w o u l d  suggest th is
adjustment only be carried out
by a competent technician.
•  Long settle time on the disc
drive motor speed during which
there can be  overshoot. The
DNFS ROM has some timing
changes to  help overcome this
and I  wou ld  recommend a
changefrom 0.90 DFS to DNES
(DES 1.2).
•  incorrect inter-sector gap
when the disc was formatted.
Check that theformatter routine
and the drive originally used for
format t ing a r e  O K .  DIVES
should overcome some problems
here.

With regard to DJ.  Turner's
questions on  monitors, please
note:
•  Most TVs have colour tube
dot/stripe p i t ch  o f  around
0.63mm.
•  A medium resolution mon-
itor, such a s  the  Microvitec
1451, w i th  a  dot/stripe pitch
around 0.43mm will capture the
BBC or Electron's potential,
•  Many of the new TV/Monitor
products do have RGB input as
well as Composite Video. This
will often be analogue — that is,0
to 0.7v rather than the BBC's

RGB. Some TVs will cope
with TTL RGB,others may need
a lead r e s i s t o r s  fitted. —
David Bell, Project Manager,
BBC Micro, Acorn Education &
Training Division.

Ironing out
a bug

FURTHER t o  J im  Notman's
disassembler program in Febru-
ary's Micro User, an alteration
is needed for  Basic I  owners.
Line 1140 should read:

1141 IF type% THEN ON type

This is  because during disas-
sembly o f  a R O M  the screen
heading i s  corrupted shortly
after starting. h  is caused by a
known bug in Basic I (corrected
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in Basic II) where, when using
ELSE with ON ..GOSUB, the
GOSUB token (ctE.4) is left on
the machine stack.

Each t ime  l ine  1140 i s
executed with type%7-0, &E4 is
left on the stack. When a Proc is
encountered, the machine stack
is pushed on to the Basic stack at
Himem eventually overflowing
above Himem causing the top of
the screen display to fill with the
letter 'd'. CIIRSt&E41 in Alode
7.

Apart from this, an excellent
program.— Martin Dale, Bexley-
heath. Kent.

P% location
CAN I ask i f  there is a location
in the BBC*.s memory which
stores the Basic variable P9b,
that i s  the address o f  the
instruction currently being
executed?

I f  you could enclose this
address along with the number
of bytes involved I  should be
delighted.

Great magazine — especially
the new section on mic games! —
A. Tang. Sheffield.
•  The address of the instruction
currently being executed is held
in the 6502's program counter
register. This cannot be directly
accessed.

Underlining
solution
D.R. Bowman's problem with
underlining in View files on the
Silver Reed EX44 can be solved
by using the View Printer
Driver Generator, which enables
drivers to be generated for any

The Prestel
I  HAVE built the modem from
the Body Building Course (and
made it direct connect... shhh!)
and found that it works correctly
except for Prestel-120017.5. Any
ideas? — Jonathan Langley.
Radlett, Herts.
•  Yes there was a bug in the
printed listing. Line 1760 should
read:

1768 IF AWN' THEN RISA,DF
ELSE RTS=LEF

printers connectable to a BBC.
This i s  ava i lab le  f r om

Acornsoft at E9.96 on cassette
and 1'11.50 on disc. — Robert
Macmillan, Acornsoft ,  Cam•
bridge.

connection

IN response to D.R. Bowman's
cry for help regarding underlin-
ing on his typewriter/printer:
This is obviously due to a lack of
a compatible printer driver.
However, a s  h e  i s  us ing
View t h i s  c a n  be eas i l y
solved.

View has t w o  highl ight
keys. These can both be set to
generate whatever code you
wish, and if Mr Bowman follows
the following he should have no
further problems:

Reset Highlight I  to produce
the code I  — HT I 1, then reset
Highlight 2 to produce the code
27 — HT 2 27,

These keys can now be used to
produce any effects available on
the printer i f  used as follows:

I f  the Ascii code for X is the
code for  underlining and the
Ascii code for Y the code to turn
underlining o f f  the following
should apply:

..._•XMICRO USER
MAGAZINES...*Y

Remember "_" is Highlight I
and "*" is Highlight 2. The above
title will be underlined.

This I  think wi l l  probably
solve M r  Bowman's problem.
However, I  have used this
method fo r  a  long time in
preference to the printer driver
routines, due to i t  being more
flexible and the Highlight keys
do not need to be reprogrammed
every time a different effect is
required. — Ian W.  Moutter.
Edinburgh.

This should get the thing to
work o n  other standards, but
your p rob lem i s  o n l y  j u s t
beginning as the codes sent by
Prestel are not really compatible
with Mode 7. It's all to do with
scrolling and paging.

I have written a routine to get
around most of the trouble. but
some pages still fox i t .  I f  you
want the listing write to me with
an sae — and make the envelope
a large one! — Mike Cook.

• the magazine that tells you
everything you want to know about
plugging your BBC Micro into the
exciting world of telecomputing!

Britain's pioneering communications magazine is full of
helpful advice about all the fascinating things you can do
when you link your BBC Micro to your telephone.
In the latest issue, now on sale, are special features on
•  How to cut down your phone bill: Taking the mystery

out of the phone charging system.
•  Start of a guided tour of the massive American

database, Knowledge Index,
•  Telecom Gold' What it is, what it does, and how much

it can cost.
•  Round-up of all the latest advances in the development

of databases for schools.
•  Facts and phone numbers of all the latest UK bulletin

boards.
•  Why PSS is the most economical way of accessing

systems all over the world.
•  Communicating with a portable: a detailed survey of all

the latest lap•held micros.
•  Guide to the latest telesoftware you can download from

Prestel.
•  Pages of up-to-the-minute news of happenings in the

teletext and viewdata industries.
•  Setting up a viewdata system: a first-hand report of how

its done.
•  Communications in the City: a look at what can happen

when financiers go on-line.

TeleLink deliberately steers away from technicalities
to present the facts in vivid detail — to help you play
YOUR part in the communications revolution that is
going to change all our lives.

EIBENE••• m i  um = = = = = =  N M  INN ME 2 1 1I would like to subscribe to TeleLink
O UK
O Eire
O Overseas surface
O Airmail

wish to pay by
0 Cheque payable to Database Publication Ltd.
O Access. Card no
o Barclaycard/Visa Card no

BLOCK CAPITALS PLFAsE

N a m e   S i g n e d

Address

You can also
subscribe via
Prestel -
key Page
2582011

5001 £ 1 2
5002
5003 E20
5004 +240

POST TO: TeleLink, 68 Chester Rood,
H a z e l Grove,StockportSK75NY.
or order bytelephone 0 6 1 4 8 0  0171
quoting credit (24 hours)card details. M U

M M M M M M M M M M M M  O M  MP = I n  M M M M M M  EN

July 1985  M I L R O  USER 1 8 9



I WAS interested to read Mr
Immelmann's letter in the April
issue, referring in turn to M r
Rourke's in Norember, and to
what he termed a "Basic 11
glitch".

I f  only people (Including
dealers) would read their User
Guides properly, they wouldlind
that although these number-
and-string phenomena may be
unexpected, they a re  never-
theless exactly i n  accordance
with the infirmation on page
326 and can be adjusted using
.a)96, the formatting variable.

The problem of manipulating
"single-precision" decimalfloal-
ing point numbers accurately is
handled better on the BBC than
on most other micros. including
many so-called "business"
machines.

It is inherent in the nature of
the binary arithmetic common to
all micros that decimal numbers
will suffer some inaccuracy in
processing.

What BBC Basic does, with
its use of lalb, is to give you a
flexible means of  obtaining the
best compromise for your needs.

I  will not go into an explan
at ion of a %; we all have User
Guides. Rather, let us take Mr

190 MICRO USER July 1985

Guide to a 'glitch'
Immelmann's examples and see
how ,a,% can help.
•  Firstly, his example (inter
preting the  version printed.
which won't work):
045:PRINT LENISTR1(0)11
PRINT A

produces I  and 45.1 in Basic!!
under the default setting of :0%,
which is  &0000090A

B2=-&09,
This is because the input 45.1

is translated and held internally
as 45.09999999 — a  number
comprising 1 0  significant fig-
ures. The decimal point is also
included in the STRS version,
giving the total length of 11.

So far so good. But why, then,
is the numeric form printed as
45.1? As previously stated, the
default setting oflo% is &90A in
Basic I I  (So as to be compatible
with B a s i c  I )  a n d  so, i n
accordance with page 326, the
internal number is output to the
nearest rounded equivalent in 9
significant figures, which i s
45.1.

Now, what about that length

of II?  Well, we can force STRS
output to conform with numeric
output. simply by setting B4 to
&01 (page 326 again, readers!).
hence:

1%481118896A
is the statement required here to
produce the expected 4 and 45.1.

However Basic 11 improves on
its antecendent in  that i t  is
capable o f  10-digit output
accuracy, y' 112 is set to &OA.

In this context "accuracy"
means consistency with internal
form. Hence, setting (0)% to
& A 0 A w i l l  p r o d u c e
45.09999999 and 11 for  the
above expression.

All references on pages 326-7
to 9for 82 can be taken as 10for
Basic 1 1  i f  (iO% i s  s e t
accordingly.
•  Secondly, that problem with

FOR N • I TO 3 STEP
.811NEXT:PRINT N

can be fixed easily with (a)91.).
The internallbrm of the result

is output to 9 significant figures

by default. but i f  we can put up
with 8 significant figures, Busk
will do the rounding for us.

Set (4)% to &80A and run tht
expression again. You'll get Mt
result you  expect, because
3.00999996 rounded to 8 signf-
ficant figures becomes MI .

Now, 1 accept that all this E
rather confusing at first, so her,
is a program that allows you ti;
play around easily with ,a %
hexadecimal form and try ow
the effects. I t  is listed below.

A I  is  printed as a pron!
for numeric input (which mai
include brackets, etc; EVAL
used). Try tricky fractions like
1/7 or 11111111119 to give:41%
a good workout.

The current setting ofca.c%.7
shown at the top of the screen,
but you can change it by just
pressing Return a t  the 11
prompt a n d  overtyping as
required, using the cursor keys
to move about within Me
displayed digits.

I  hope readers will find tht
useful in disentangling the .:ei%
enigma. And before anyone says
the length is  wrong in "E-
format (B3=&01), read Page
325/
— Patrick Sedgwick, London.

10 4; I% tutor.
20 *: By Patrick Sedgwick
38 f: Cc) The Micro User
41 ON ERROR GOTO 686
50 MODE 7
68 PROCinit
78 PROCshow
86 PROCwindow
98 REPEAT

188 PROCinput
116 PROCprocess
128 UNTIL 8
136 DEF PROCinit
148 MI.=11A88
156 'MZ=6/
166 X%=8:Y1=8
171 ENDPROC
181 DEF PROCinput
191 PRINT CHR1131 'TEST:*

; CHR1131;
218 FOR N= 810 3 STEP ,1

1 : NEXT : PRINT: 14 1.81;
LENISTRS(N))
2111 VDU129:PRINT "I" CHR1

135; : INPUT "  n$
226 ENDPROC
238 DEF PROCprocess
240 IF Os" THEN PROCoet

I : ENDPROC
251 PRINT EVAL11111; ' len

gth " ;  LEN1STRUEVALIn1)
)1

268 PRINT'.....+ A. — . . . „ t
• • • •

278 PRINT' 5  1 8  1 5
20'

288 ENDPROC
298 DEF PROCgot_I
380 XZ=POSO%=VPOS
318 PROCshom,0
328 VDU2619
338 *FX4 1
346 REPEAT KWET
351 IF (I(%=136) AND (POS)

1) VDU 8
360 IF (K%2137) AND (PDS(

8) VDU 9
451 NEXT

461 HiEVAL(11"4,AS)
470 PROCmindow
480 ENDPROC
498 DEF PROCshow_11
586 V0U26,131
510 91%=8%
528 FOR 1%113 TOO STEP -1
538 BZ•M%?I%
546 IF B% ( P R I N T;  '0

551 PRINT; 1%;
561 NEXT PRINT
578 TX=12
588 CZ=134
596 PRINT CHR1138 14.12

.." CHR1131
686 PRINT TAB(T%,8) CHM

% "114: SIRS control 8/1"
618 PRINT TAB(TL1) CHM

% f o r m a t  Ben/Do/Fix 1
-2"

628 PRINT TABIT1121 CHR1C
1 12: number of digits 1-9

631 PRINT TAB(T%13) CHM
% 11: field width I-FF'

641 ENDPROC
658 DEF PROCwindou
668 VD1128,8124139,5,3141

0%
670 ENDPROC
688 *1 error handling
698 ON ERROR OFF
718 REPORT:PRINT • at lin

e 1;ERL
718 *FX4
376 IF II(%)=481 AND In('

57) AND (POD.) AND (P09(9)
YOU KZ
381 IF (l(%)=65) AND (1(1(=

78) AND (P09)6) AND IPOS<91
VDU KZ
398 UNTIL K%213
481 0114
411 A1="
421 S%=117C11
438 FOR I1=6 TO 7
446 AS=AOCHRS(S%71%)
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I  POODUCT CODE

•

Up

BBC
Second
Second
New
(Ali

WESERUE
PART EXCHANGE

1110 F R O M  V99• c  B +•
•  54K RAM including Separate Screen Memory

•  6  ROM sockets •  Enhanced DFS
•  1770 Western Digital chip •  Buffered Tube
Buffered 1 Mhz  Bus •  No utilities disc required

•  ROM Manager installed
to £200 part exchange allowance on your old BBC B

when buying a BBC 84
Phone for details,

Inc. VAT
B+  4 9 9 . 0 0

user BBC B's + DFS from   1 4 9 . 0 0
user BBC B's + DFS up to   2 9 9 . 0 0

BBC B's + DFS   3 6 9 . 0 0
second user Micro's have a 6112 month guarantee)

TA X A N  K P8 1 O k ,with BBC cable 8i paper
E278.00 (E241.74 4- VAT) .

Ex VAT Inc VAT
KP810 Paper roll   3 . 4 3  3 . 9 5
KP810 Dust Cover   4 . 0 0  4 . 6 0
KP810 Print ribbon   5 . 7 4  6 . 6 0
KP810 16K Parallel Buffer   9 9 . 0 0  1 1 3 . 8 5
KP8102K Serial Buffer   7 0 . 0 0  8 0 . 5 0
KP810 16K Serial Buffer   9 9 . 0 0  1 1 3 . 8 5
KP810 16K to 128K WI' Buffers   P h o n e

Philips CT2007
TV/Monitor

with BBC cable
E21 5.00 IE186.96 +  VAT)

EPROMS/UPGRADES
Ex VAT Inc VAT

27128 Hitachi 250nS   6 . 0 4  6 . 9 5
2764 Hitachi 250nS   2 . 7 8  3 . 2 0
8271 Floppy Controller   4 3 . 4 3  4 9 . 9 5
Acorn Disc Upgrade   6 9 . 5 2  7 9 . 9 5
Acorn Speech Upgrade   4 2 . 6 1  4 9 . 0 0

Phone
EDUCATION
All
Prices

WESERUE
dais

for our best price before placing your order
& GOVERNMENT ORDERS WELCOME

products have a 12  month no quibble guarantee
subject to variation without prior notification

Carriage 46p (40p +  VAT) Securicor E6.90 + VAT)

128 West Street,
Portchester, Hants
P016 9XE

v's' T e l :  0705 325354

12 Operating System - Acorn

,

I  POODUCT CODE RON PRICE INC DAT

• 1 0 0 0

1001

View Word Processor - Acorn
Viewsheet Spreadsheet Acorn

WOO
58.00

1002 12 Operating System - Acorn 10.00 0
1003 Basic 2 for BBC Micro Acorn 34.00 D
1004 ONFS Chip (DFS 1,20- NH 3_60)- Acorn 28.75
1010 Wordwise -  Computer Concepts 42.00 1:
1011 Disc Doctor - Computer Concepts 32.00
1012 Termi Computer Concepts 32.00
1113 Graphics - Computer Concepts 32.00
1114 Gremlin - Computer Concepts 32.00
1115 Printmaster Computer Concepts 32.00 D
1116 Caretaker - Computer Concepts 32.08
1117 Communicator Computer Concepts 65.00
1125 Toolkit - Beebugsoft MOO
1126 Exmon - Beebugsoft MOO 0
1130 Datagem Database Gemini 125.00 D
1131 Starbase Database GCC 8610

of (a) % is
•Te screen,
it by just
I the *
ping as
rsor keys
qtin the

find this
the 4%

Yone says
in " E "

yid Page

ondon.

'MSC

'in

KV'
ISO/

n(e
S(9)

: We're a soft touch-
: for BBC micro ROM
: and DISC software

BBC MICRO ROM SOFTWARE

BBC MICRO DISC SOFTWARE
PRODUCT CODE D I S C  PRICE INC VAT f

1170 Spellcheck View 401 Beebugsoft 1 8 . 0 0
1171 Spelicheck- Wordwise 40T Beebugsoft 18.00 E l
1174 Masterfile -  Beebugsoft 401 1 8 . 0 0
1175 Masterfile -  Beebugsoft 80T 1 8 . 0 0
1176 Design -  Beebugsoft 40T 1 8 , 0 0
1178 Teletext Beebugsoft 401 1 2 . 0 0  0
1185 I n v  & Sales Ledger Accounts- Gemini 98.00
1190 B -  Base - Clares 2 4 . 0 0  0
1192 Replica II -  Glares 1 2 . 0 0
1194 T h e  Key Clares 1 2 . 0 0  E l
1200 B e l  Base-'- Mailshot - Bel Tech 1 8 . 0 0
1210 M i n i  Office - Database Pub 401 7 . 9 5
1211 M i n i  Office - Database Pub 801 7 . 9 5
Please tick V I  each item required. II mere than one required. state number.

I enclose Cheque/PO. tor E
Add Postage & Packing up ta 3 stems El 00 for UK, E3.00 tor Overseas For 3106  ,tents,
add E2 00 ler UK. E6 00 for overseas Personal callers always welcome
I prefer to pay ACCESS/BARCLAYCARD (Delete as necessary)

Card Number

Name

Address

Open from 9 -  5 weekdays, 9 -  5 Saturdays
Prices subject to change without notice and subiect 10 availability.

Viglem
Post to VIGLEN COMPUTER SUPPLIES SOFTWARE DEPARTMENT

UNIT?. THUMPERS WAY, HARWELL LONDON W72QA
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slow cassette tape storage

SINGLE DRIVES
40 TRACK 100K
SINGLE SIDED 40...80
TRACK 200fr
DOUBLL SIDED
SWITCHABLE 40/80
TRACK 400K
INTEGRAL POWER
SUPPLY FOR SINGLE
DRIVE
SUPPLEMENT FOR
SINGLE DRIVE IN DUAL
CASE WITH DUAL
DRIVE POWER SUPPLY

BOSTON
MANOR

—Ful l  Twelve— Months Guarantee

192 MICRO USER July 1985

I n d  E l m '
VAT V A T

E119.00 E10145

E129•00 E l  12_17

E149.00 E129•57

E25 00 E 2 1  74

i49•00 E 4 1 6 1

yt 1 1
vifsien:

1

Replacing your cassette with a disk drive means data access in seconds! Prices include VAT, Formatting Disk, user Manual, Case and Leads.
all Oak drives are supplied complete mth Ribbon Csble to connect to lEIBC Macro - Power Caltue to connect le •  1311C Micro - Compresense,* •  Formsei,s9 oad uul,rms ,fise
zncl rides 13 useful utilities ImLluclinci •  fDrinall mg •  verliwtng •  screen cl,rep •  deussetelaler •  generv ing fA2 files ;Of

DUAL DRIVES
40 TRACK 200K
SINGLE SIDED 4080
TRACK 400K
DULJBLE SIDED
SWITCHABLE 40/80
TRACK BOOK
INTEGRAL POWER
SUPPLY
FOR DUAL DRIVE
EXTERNAL CASED
POWER SUPPLY capable
of driving Dual Slimline
Drives

I n d  E x c l
VAT V A T

E231100 £206.96

E258•00 1224135

E298•00 E259 13

E40.00 E34 .79

E4900 E42.61 ':-.0 •v
47(r1/0  a v ,

•  Orders welcomed from Educational Establishments ( t  ,i > /4C
and Government Departments. Disc Drives Testc P sc
Bureau recommended for educational USQ. ) . # \
How to order
By post: To purchase any of the items simply till • /  e0 '  q -in the coupon wth your requirements. 4 ‘
Enclose your Cheque/PO or use your AcceSS/ . 6 S ,
Barclaycard. Please make cheques payable to: • , 9
VIGLEN COMPUTER SUPPLIES and post to , e •0  eabove address. Please add Cl f o r  carriage.
Credit Card orders usually despatched within
next day. N h . ,  C.I'''' 6  v''.• A \By telephone: Ring (01) 843 9903. Credit „xx.„,,, • - •  s .Ss
Card Holders lAccess/Barcla r d  ont,y)
can purchase by telephone s e
give  Card No.. Name. Address ( r i /and OW items required.

COMPUTER MSUPPLIES
UNIT 7 Trumpers Way.
Hanwell W7 2QA
Tel 01-843 9903

•

gibe,ts•/apt/ .t%e
co'.1A119.,Pewetol,m7r.nt da[mIlten• at

elrov• Aubrey to d e  4 4
•m ia tO l y NV de I r .

CZ10 t o .
•t•V'e

„ i t



The
only

ROM
Cartridge Systemthat does not
overload your pocket

or your BBC Micro
Why risk damage to your BBC micro every

time you want to change ROM's? Instead,
store your growing collection of ROM's in
professionally-made protective cartridges!
0  All cartridges are gold-plated for durability

and reliability, (unlike others which
are only silver-plated).

0  No need to switch machine off between
cartridge changes.

0  Insert and remove 'Wordwise' 'View' 'Disc
Doctor', etc., at will, from your micro in
absolute safety.

O Low, low power consumption unlike
others ystems.

O Save on memory.
O Price for complete kit, including cartridge

only £15.95.
O Cartridges at E2.95 each.
0  Four for E17.00 (le E2.75 each).
O Ten for £26.50 (le E2.65 each).
O Kit comes with 1 ROM cartridge, 1 Cable 4 > ' '

Assembly, 1 Blanking Off Plate (used if /
system is removed). / q , 0  S e

O 1 Socket Cover (used when no cartridges / ? r e c 3  /  c9
are resident to protect against dust). < c g ,

0  1 Cartridge Rack (stores cartridges safely /  (Az° c;-)
AP ' 4 3  ewhen not in use, also expands to a e j - , p ,  ecc' e  4

Library System). /  \  \  c ,
0  All prices inc. VAT

/  ,  oto
4 0 - 3 /if,c,,-1" 91-0

// /  •boc-el 4" 0 v't
,  4  , „  z,cp o f ,

e l k  A . v \ c \ -  "1.4)4" c Y ?  . "
COMPUTER SUPPLIES d ' S .  c , C I ‘  0 4 7
UNIT 7 TrumperS Way, Ae-c. '
Hanwell W7 2QA. " 3 4 3 sP
Te101 -843 9903 , f , \ A * '
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SPECIAL OFFER FROM VIGLEN
*Scoop \figlen price Eggoo inc. VAT

E86•10 ex. VAT
(carriage and

insurance E8.00)*  Normally sold at E143.75
*Special purchase

This remarkable Graf pad from British Micro
allows you to input information into your
computer very  accurate and high resolution,
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 Eslablishments and Government Departments

Computer aided design programme. Drawing programme etc. A
SEE OTHER VIGLEN ADVERTS ON HOW TO ORDER

NEW! A  PRIMER RANI
irm

VI km
COMPUTER S U P P ‘  ES

TABLE
Printer Stand

2 1 4 '  9 5  INC VAT

Carriage & Packing E3.00

Name

194 MICRO USER J u t ;  1985

•For 80 column matrix
printers

•Raises printer high enough to put
continuous stationery underneath

•Beautifully finished in clear perspex •  Viglen quality every time
*Will accept paper up to 121/2- wide •  Non slip rubber pads

Dimensions: 15- (380mm) wide (320mm) deep 4' (90mm) high
Also available 136 column stand .rZ £27 inc. VAT.
COME TO VE m u mEN FOR A FAST, PERSONAL SERVICE

DEALER ENQUIRIES WELCOME
Prices subject to chang• without notice - 1

Post to VIGLEN COMPUTER SUPPLIES, UNIT 7, TRUMPERS WAY, HANWELL, LONDON W7 20A. m u 7 / 3

Please send me ( q t y )  PRINTER STANDS at C17.95 each I  enclose Cheque/PO. for C  m a d e  out to

V1GLEN COMPUTER SUPPUES or debit my ACCESS/BARCLAYCARD No

Signature

Address



AVERY SPECIAL OFFER
from51em

The Superb Mitsubishi 4001ellodel M4853Double-sided 40/80 Track Disc Drive

i e t

1E129
(DISC DRIVE ONLY)

INC. VAT

Cased
with leads

PLUS CHOICE OF DFS9S
\liglen DFS 1•2 fully Acorn Compatible

Features •  Built in Formatting
Extras •  Built in verification •  Dual catalogue 60 files

•  Double stepping reads and writes 40 track
OR latest Acorn I•2 DFS (DNIFS) Call at factory for free fitting.

Single Drives 40/80 4001(‘
Single Drive
Drive +
\liglen DFS
Drive +
Acorn INS

E129.00

E195.00

E205.00
Integral PSU £ 3 6 . 0 0
(Capable of running dual drives)

Carriage. Add £12 in each case Usually despatched next day. Pnce cc•,,er,
couner,deiivery and insurance. Prices include VAT.

.i! time of gorng to press - Offer sub/ect to ovoildmity.

Sales Hotline 01-843 9903
Please call for latest prices, product
details and to place credit card orders.
Government & Educational
Establishments enquiries
welcome on this number.

Dual Drives 40/80 800K
Dual drives
Dual drive +
\liglen DFS
Dual drive +
Acorn INS
Integral PSU
for Dual Drive

4.

E258.00

E319.00

E329.00

E40.00

After Sales Line
01-571 6313

For dispatch enquiries,
invoice queries, service
and all other enquiries.

All offers include
Utilities Disk includes formatting, venfying.
BASIC program comparator, disassembler,
Epson screen dump, dual catalogue (pang
62 files), large printing and many other.
Comprehensive Manual
a f a c t - f i l l e d .  5 6  p a g e  d o c u m e n t .  e ,
includes techniques of loading e
from cassette to disk. #
Not avanable 4 0  A .

e  <c.11.14 4 'o ,•s>e •
Call in at our
Showroom/
Weekdays: #  ssOiR •

Saturdays: _.:000,9 9 •9,30 -  4 g r
I  ‘e.° e  tc%

dip 4 \ 1 '  eke' (.1%

e l o  e l y g z x
s,- e

9.30 -  6 k o t

July 1985 MICRO USER 195



PHILIPS COMPUTER MONITORS

PHILIPS CT 2007 The only official Philips
Monitor/TV Model

COLOUR TELEVISION
+ MONITOR
This very popular unit is not only an excellent Colour Television
Receiver, but also a sophisticated computer monitor Featuring:
> Free lead supplied for BBC Micro
> Headphone socket and speaker mule switch
> RGB, (TTL and can be modified for

linear). Composite Video Input
(CVBS). Audio Input plus this
model has an AVITV switch

>  14 picture tube with 0.65mm
resolution

>  Maximum BO characters per line
20MHz band width

> 12 pre-select buttons
>  Aerial supplied
>  Swivel base extra £13.95 inc, VAT

Avrry
SWITCH

CVBS
- 4 6 - -

BBB

just a colour monitor
when you can have
this New Philips TV
+ Monitor for only

c 9 9
ealmalatitP

INC. VAT

tite°t4cAo
'11:„/"..si.

t o ° crit:3,-v—10 p o

ONLY :1115
INC. VAT

PHILIPS BM 7502
GREEN SCREEN MONO
From the highly successlul 'Philips 80 Range, here is a illOnitor
specially designed to display graphics and alphanumeric data with
perfect clarity.

>  12' high resolution. 20MHz band width, anti-glare screen

Composite Video (CVBS) and Audio Input
2000 character (BO x 25) display

Swivel base available E13.95 Ind. VAT

Suitable for the following computers
BBC B (free leads supplied for the Beeb), Apple It, 11E, II plus
Apple III: Atari 600XL. 800, 800XL, 1450XL: Coleco Adam:
Commodore V1c20, Vic64; IBM-PC with interface: Texas
Instruments T199/4A. Timex Sinclair: Einstein: CIL

Test
Bureau

Recommended

Open9 30 - 6weekdays
9 30- 4Sati.rOays

— F u l l  Twelve
Months Guarantee

HOW TO ORDER
BY POST: To purchase either of the items in
this advertisement simply fill in the coupon with
your requirements Enclose your Cheque'PO or
use your Access/Barclaycard. Pease make
cheques payable 10  VIGLEN COMPUTER
SUPPLIES and post to the address on the coupon
Add £8.00 lor Postage. Packing and Insuraric2
Inc each item Prices subtect to lhange without
notice
BY TELEPHONE: Ring 0111 843 9903
Credit Card holders AccessiBarclaycard can
ourchase by telephone. Please give Card No
Name. Address and the items regeged.
Orders welcomed from Educational Establishments
and Government Departments.

196 MICRO USER J u l y  1985

Post to. VIGIEN COMPUTER SUPKIES. UNIT 7, TRUMPERS WAY.
tiANWELL. W7 20A Telephone 01-843 9903 Personal callers always welcome.

Please send me
I enclose ChequeRO lor E  i n c l .  E8 carriage. Payable10 Vig len Compute Supplies.
I preter to pay by ACCESSiBARCtAYCARD (Delete whichever is unaoplicable)r
Card No •
Signature'
Name
Address:



The BBC Mode

SS 40 TRACK 05.00 £13.50 £13.00
DS 40 TRACK E20.00 £18.40 £17.70
SS 80 TRACK E23.00 £20.70 £20.00
DS 80 TRACK £26.70 £24.00 £23.00

All the peripherals
from Viiiiem

The best service-The best value
Disk Storage No.I
This diskette storage
holds 70 diskettes
Our Super Low price
£14 .95  including VAT

3M Scotch Disc
51/4" diskettes single sided

4-2 boxt.s L . , x e s

Disk Storage
No. DX4S
This lockable diskette box
holds 45 diskettes and
displays them as shown
Super Low price
£12.00 incl. VAT

, DISCS
PER BOX

Monitor
Stand

Our Super
Low price
L14.95

Inc VAT

TORCH
GRADUATE

including
FREE PSION

Exchange ( ; \
Software '-f)

E19145\nr

Dot a t r i x  Printers
Taxan Kaga KP810 £279
Canon PW1080A £279
Epson ItaX80/FT 1269
Epson M O  £389
Shinwa CPA80 (100cps) £219
Mannesmann Tally

MT80 £209

Daisy Wheel Printers
juki 6100 £339
Quen Data £239
Please add £8 for 1/2 metre length
printer lead for the BBC micro.

Address \ S i g n a t u r e

ns rnTd h.ciciPr

I P o s t  to; VIGLEN COD/ PUTER SUPPLIES. UNIT 7, TRUMPERS WAY, HANVVELL W7 2QA Te l e p h o n e :  01-843 9903

enclose Cheque/P.O. fort
Cheques payable to Vig3en Computer Supplies.

Microvitec
Monitors
Standard
Medium
Med & Pal
High

BBC Model B
E349

Please add for carriage:-
A -  £2.  B  — E3. C  — E8.

Please send me    ( c : F c l e g i ' d e e I r t i v d a r ' g th

M 1

tn /

Incl. carnage. I  prefer to pay by ACCESS/BARCLAYCARD(Delete whichever is not applicable)

July 1985 MICRO USER 1 9 7



Best Service- Best Value from ViI514alk
BBC Micro Remote Keyboard
The \liglen keyboard extension frees you from the
confines of your computer, with a long 11/2 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.
Price:129.95 lociudil8 VA

Thel•.9 5 . 9  postage & pth•

Vigien add a touch
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
programming of all Eprom
types useable in the BBC.
Also copies ROMs. Just look
at all these features:

198 MICRO USER July 1985

High speed programming
routine programs eproms in
seconds

Zero insertion force
socket -  avoids
damage to Eproms.

Special o f fe r :  each programmer comes
with two FREE programs, that help you
put your Own programs onto eprom.

.leets are available on the Eprorn Programmer.
• eyboard Extension. Also available a free guide to

[proms Please send a SAE when requesting an,• nation sheets.

Built in power supply
avoids overloading
the BBC.

Ideal for both the
first time and the
more advanced user.

Price: £79.95
1,.:.udrng VAT

Also available Eproms 8K @ C4.95 16K i C9.95 P. & P. 11

Send for FREE information Sheets

The Viglen
Keypad
Ideal for business use,
word processing, pro-
gramming etc. High
quality construction
with unrivalled specifi-
cation. Uses I MHz 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.

Price: 6 9_ • 9 5  Including VAT

Fully compatible
with other
peripherals.

Ring Caroline on
the Hotline
01-843 9903
Please call for latest
prices, product details
and to place credit
card orders.
Government and
Educational Establishments
enquiries welcome on this
number

- I - -

Showroom open 1  , r e930 - 600 e e•ci
Sat 9  30 -  4.00 A,
O r d e r s  usualIY • • •

dispatched  e  \ V
within e  •  e s
24 hrs Q

O r  0 9 -

/  O S e l  - . 964 0
/  0 *  C Pop (ft q •4 6 ,

\e.%.‘ 0 • 1 4 '  t e e  NP# 4A, „se de P\t.
„.%§* 0 1 1 .‘04 0 , 4 0

e e , t s  . s •• R e ' ( ? \ \ % •

4t, s e .  y , 3

Compatible with
BBC keyboard
i.e. 1 key rollover,
same auto repeat rate.

18 PO ,,Jrrity,f.,

Key definitions
can be saved on
disc or tape.

Li)

Plug in Eprom
contains operating
software.

Fully relegendabk
version, lust
LIO extra.

C r c d t . '
.4 ogne,:

sar,e



GOO
LOODO
ElE3130 MAIL ORDER OFFERS

t  More packages to add extraNEW.programming power to the A M X  mouse
•.•., . " -

weal 100.8 o r r a t t e r i
I 1 . 2 • 2 : _ _ _

. —  —  —

-  R1111,1j. ; W I   , L J . 1

1

E l l E 111111111 • 111111 M

“lt---r•-_,-,4• • •
, •

•

•

7•:111=

‘4,1-

E21.95 (or E32.90 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
Icon driven: just choose the relevant picture with
your mouse and away you go!

Only available on 51" or  3 '  disc,

Its no wonder the AM X mouse has
been nominated for the Peripheral
of the Year award
For the first time it gives the BBC
Micro advanced facilities until now
only available on tar more expensive
machines such as the Apple
Macintosh.
For beginners i t s  an ideal
introduction to such sophisticated
techniques as icons. windows,
pull-down menus, spray cans and
other devices for creating your own
on-screen pictures. And with this
special offer from The Micro User
comes a package of software that
opens up a  wide range of other
uses. This is a limited offer — so
don't delay in placing your order.

Bask package
consists of:
A M X  Mouse
A M X  Rom
A M X  Art
Icon Designer

Purchasers will
receive software on
cassette and either
3in or 51in 40
track disc. Please
slate preference on
order form.

ONLY

E79.95
Including VAT
and P&P.

aogiLairBoo
(913130

£13.45 (or E32.90 with A M X  Desk)

Exploit the graphics potential of  your mouse to the
full wi th 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.

l p  d

ID
I 11

I A d d  ess

No.

V .

Pt

MAIL ORDFR OFFERS

Only available on 54" or  3 '  disc.

r.., • • •
Pp•I t i r a P p

—  p l  • I  i n ,

PPP, 1

• • • • • • •
I PCPS

r -Please send me

Basic package @, £79.95
AMX Utilities @, E13.45
AMX Desk @•E21 .95
AMX Desk & Utilities @, £32.90
Basic package. Desk and Utilities (f.!, E109•85
You will also receive a cassette backup.

I enclose a cheque/PO for f    m a d e
payable to Database Publications Ltd.
I wish to pay by 0  Access OVisa

Please select option required
3" 5 1 '  40T

Signed

Name

Post to: Mouse Offer, Database Publications Ltd, Europa House,
68 Chester Road, Hazel Grove, Stockport SK7 5NY.

Please allow 28 days for delivery.

July 1985 MICRO USER 1 9 9



ROOifELY EMAIL ORDER OFFERS

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.
*  1 6 4  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 unique reference number used with the
SOUND -1 command.

*  Quick and easy to install. For full speech capability
simply insert two chips. fAlso 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 S 4Version 4  boards or later. (Pack
includes technical details on how to
modify earlier versions.) r e c o o f i t h ' e*  Easy-to-understand instruction
manuals included. ' 4 1 / t a t i  ri6E1

4,s,s. c e
*  A  decent British accent -  Kenneth

Kendal at his best.

At  only E29.95 it's an offer you really shouldn't miss.
Make  sure o f  yours today.

The Advanced User
Guide is the essential
companion for the BBC
Micro w i t h  512
information-packed
pages

Featured in its 512 pages are:
*  the  BASIC ASsembler
*  6 5 0 2  machine code reference section
*  complete descriptions of all FX calls
*  BBC memory usage and vectors explained
*  full interfacing details for the user port, tube.

analogue port, 1 M H z  boar
*  paged ROMs explained *  and lots, Iota more.
With many examples to illustrate the text,
this guide is the indispensable

reference work for the serious E l  1  •  5 0BBC Micro programmer.
Overseas postage add l• 1

200 MICRO USER July 1985

afaa
MI alma IMAM ORDER OFFERS

Upgrade to Basic II
for a very special price!
This is what you get with Basic II:
•  More accurate calculations.
•  An  extra file handling command, OPENUP.
•  The invaluable OSCII command, allowing you, for example, to *LOAD

files with a variable as the file parameter.
•  [VAL will work with PAGE, HIMEM and other pseudo-variables.
•  The INSTRing bug has been corrected.
•  More efficient handling of string memory.
•  ECM, MUD and EOUW — invaluable in assembler.
•  0% combined with extra values of OPT to enable offset assembly.

Don't miss this exceptional offer

Assembly
Programming Made
Easy puts the magic
world of  machine code
at your finger-tips

Here is a really easy guide for the
enthusiastic beginner to assembly language
for the BBC Micro, Liting easy examples.
cartoons and short, very simple programs
you will quickly learn how to put graphics
on the screen, use the BBC operating
system and bring the machine to life.
To make lemming assembly language even
easiet send l  t h e  e combined book

L .   a n d

tape cassette containing all the plogtarns.

E9.95

Your BBC Micro needs
protecting!

These handsome binders
are bound in PVC with
the Micro User
logo in gold
blocking on
the spine.

only
E4.25(uK1

Our luxury dust cover is
made of  soft pliable

water-resistant
transparent vinyl,

bound with strong
cotton and decorated
wi th  the  M i c r o  User

logo in black.

Keep your copies neat
and complete

Bibliography
has been
updated

40 track 51" disc
2225 March  '83 to Aug '84 £ 7 . 9 5
2296 S e p t  '84 to April '85 £ 7 . 9 5
Updates o f  disc 2296 wil l  be avail-
able at E3 by returning your 5 i "  disc.

3" Disc
222/ M a r c h  '83 to Aug '84 f  9.95
2297 S e p t  '84 to April '85 £ 9 . 9 5
Updates o f  disc 2297 wil l  be avail-
able at C3 by returning your 3" disc.

80 Track 51" disc
2226 M a r c h  8 3  toApr i l  '85  E l  1.95

Updates o f  existing 8 0  track discs
are available at f  3 by returning your
5-k" disc and subsequent updates
will be available at the same price in
future months unti l  the disc is full
(estimated to  include February '86
issue).



'111312C7[3' l A l l  O R D F R  O F F E R S !  i l r a g 0tDOOD M E W

I t 's  never

been cheaper!i l l i f i i
SECOND PROCESSOR

At last you can afford to fully realise the tremendous potential of
your BBC Micro. With the Acorn 6502 Second Processor.
•  Overcomes the  s e c  Micro's memory limitations The additional 64k  of  RAM means

you can forget about having to  download programs or having to  restrict yourself
to Mode 7.

•  R u n s  faster than ever before -  its 6502 microprocessor is clocked at
an incredible 3MHz.

•  Ga ins  access to the wealth of software specifically designed to take
advantage of  the second processor's phenominal power
Hi-View, Pascal. Bitstik and the P•System are just a few
of 'the exciting packages available. I t  comes complete
with Hi Basic -  over 44k for your Basic programs,
whatever mode you're in

at only

E l 8 4  inc VAT
You can't afford to miss out.
After all, as the saying
has it, t w o  65025 are
better than one '

Free yourself from
the constraints o f

Basic programming.
ISO-Pascal is only

E 6 4 I n c  VAT

This is the classic game that took the
BBC Micro world by storm when it
introduced a completely new gener
of 3D graphics. And it's still a best

MAIL ORDER OFFERS

2
ascal

-  the language everyone's
been wait ing for

Considered by  compu te r  professionals, educat ional is ts  and hobbyis ts
alike t o  be the  language o f  choice for  effect ive p rogramming.

Acornsoft 's ISO-Pascal se ts  n e w  standards in  t he  f ield o f  m ic rocompute r
languages. A n d  i t s  easy to  see w h y.  The package features:

•  C o m p l e t e  implementat ion  o f  ISO-Pascal. The BBC M i c r o  is the  Only m ic ro
on w h i c h  th is  has been  achieved!

•  A  fu l ly  compi led language -  faster and  more  eff ic ient  t h a n  Basic.

•  A n  incredibly power fu l  screen edi tor,  and  comprehens ive  error  repor t ing
facility.

•  T u b e  compatabi l i ty.  I t  becomes even more  power fu l  w h e n  used w i t h
the second processor.
This incredible value for money package consists of  two
16k ROMs, a 51in disc, comprehensive manual and a
superb tutorial guide for newcomers to the language.

a l l i l l i l l i l l -ritain's first scrolling 3D
arcade game for the BBC
Micro is yours FREE with
every new Micro User
subscription or renewal.

To take advantage of this unbeatable
offer, complete the subscription/
renewal section of the order form on
Page 205 and post today.

(If your subscription does not expire for several
months you can renew early in order to benefit
from this offer.)

atior
seller!

Only  ava i lab le
on c a s s e t t e .

July 1985 MICRO USER 2 0 1
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Are YOU getting the most
from your BBC Micro?

You can- with
this book  from
The Micro User!

This spring sees the launch of a new
publishing venture - a series of books that will
form a comprehensive library covering all the
best programming techniques for the BBC.
Micro.

The first in the series, "Getting Started in
Sounds Graphics", is now available.

In this compilation of their highly praised
series of articles in The Micro User, Michael
Noels. Paul Jones and Nigel Peters explore the
BBC Micro's outstanding sound and graphics
capabilities.

Step by step, with clear explanations and lots
of examples, they show you how to harness the
power of your micro to create dazzling displays
and superb sound.

Assuming only a rudimentary knowledge of
Basic, the authors thoroughly explain all the
programming methods involved, ranging from
the simplest to the most complex

Lots of books describe the BBC Micro's
graphics and sound capabilities - this one
shows you how to exploit their tremendous
potential to the full.

The chapters include:

*  Exploring the screen modes and the use of colour
*  Using the text and graphics screens -  MOVE and

DRAW
*  fi l l ing areas of colour with PLOT 85
*  Exploiting text and graphics windows
*  Creating new coordinate systems for your graphics
*  Drawing circles, a general procedure
*  Building your own user-defined characters
*  Combining colours logically, multiplane images
*  Using Exclusive OR and Invert
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*  Rubber-banding revealed
*  Finding out about Teletext
*  Mastering Teletext graphics
*  Starting sound - the basic ideas
*  Making music - the first steps'
*  Queuing - the ins and outs of channels
*  Synchronising sound with the U parameter
*  Creating spedal effects with channel 0
*  Addressing the envelope. giving sound some shape
*  Louder still and louder - envelopes licked!

Only
E5.95

inc. p&p
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If  y o u  w a n t  t o
start d o i n g  m o r e
w i t h  y o u r  m i c r o
than just  p lay ing
games,  th is
package is y o u r
ideal in t roduct ion
to t h e  f o u r  m o s t
popular
applicat ions f o r
professional
computers,  A l l
the p r o g r a m s
have b e e n
designed f o r
simplici ty,  s o
even a  chi ld  can
use them.  Ye t
they  inc lude
advanced
features n o t
ye t  available
on p rograms
costing m a n y
t imes as
much!

Contains 32 page booklet giving clear,
easy-to-follow instructions on all 4 programs

Word Processor: Ideal for
writing letters and reports.
There is a constant display of
both time arid word count,
plus a words-per-minute
display to encourage the
budding typist! A unique
feature is the double-size text
option in both edit and printer
mode — perfect for young
children and people with poor
vision.
Database: You use this for
storing information, just like
an office filing cabinet. Facts
you have entered can be
quickly retrieved by just keying
in a word or part of a word.
They can be sorted, replaced,
saved for future use or printed
Out.
Also available from
BOOTS C o n s f r  C u r r y s  D i x o n ' s  wiismiTh
G r e e n s  r  U M W =  LtglECIRE2 and other computer stores

Finalist for the Home Software
of the Year Award

Spreadsheet: Enables you to
use your micro for home
accounts or pocket money
records. I t  creates a display of
numbers in rows and columns.
Continuous updating is
possible, and a changed figure
can be instantly reflected
throughout the rest of the
spreadsheet. Your results can
be saved, to be used for
future updates, or can be fed
into i ts associated program

Graphics: Part of the
spreadsheet section, i t  lets
you draw bar charts, pie
charts and histograms to give
a graphic presentation of your
statistics. Helps to give life and
colour to the dullest figures!

(4119NA-fP

*  Word Processor *  Spreadsheet
*  Database * G r a p h i c s

Now they're
all together •-•
in ONE simple
package
Four full-scale
Pmgrams fDt E5.95 E7.95 E9 .95an incredible
low, low price! cassette 5 1 "  disc 3 "  disc

Use the special order form on Page 7 -  No stamp needed!
July 1985 MICRO USER 2 0 3
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41I the programs from
The Micro User from Day One
are now on tape and disc!

MARCH 1 9 8 3 ,  Deathwatch.
Bingo and other programs from
Vol. 1. No.
APRII k i n g  Kong. Mot .  and
other programs from Vol. I. No. 2.
M A )  , A i r  Strike, Pelmanism.
Anagrams. and other programs
from Vol. I ,  N .  3.
Jtfsl.  Sparc Pilot. hiomisin. and

• other programs from Vol. I N o  4.
i t i ,  Unpin.  Spaceptids. and
other programs liorn Vol. I  No. S.
At ICA Si : I  tunics. Animation,
and other programs front VoL I
No. 6.
SI-119 I MILl R: Robin & Marian.
rescue Maid Marian From the
Sheriff o f  Nottiagham. Galactic
Ins alders. an owning arcade game.
DES Beachmarks. 14 DES test
programs. Animation. new techni
puts. icrinami. connect a  BBC
Micro to a mainframe,

01111 II, 1 idling, a  compul
site days angling. Joy key con vert
programs to joystick Pettiest and
Bellringer. for Micro User light
pens. Contour,  an  educational
program. Link BBC Micros to
each other. Phis a t  the listings
from the first Electron User.
N o t  I M1111 IR, Goblins. an en
chanted „journey. Blackjack, the
casino favourite. Charge and
Pendulum, Both Building Course
part 1 .  Sideavaa a. program i n
ROMs. Pendraw. a  light pen
sketching program. Plus all the
programs tri lin I  he second Flee
tron User.
0 1 ( 1  MBI R: To w e r,  rescue
london.s treasure. Santa. help
father Christmas. V D U  23.  an
invaluahle character defining
utility. Paged. raphie techniques.
Pito all the listings from the third
issue of Idectrim User.

AK I 1411.11, Barrels, an
all action arcade game. Noteplay.
an entertaining musical utility.
Dumpl and Domp2. multitone
vereen dumps. Al l  the programs
from our Souiod. Beginners' and
Graphics articles. Plus 1 2  p m
grams from the fourth Electron
User,
I I  MILL A R V,  a s i o n .  t h e
classic arcade game. trogs.jun for
all the family. I  itsvgen. a  logic
game Balance, a number learning
program. Net. single key entry forthe BBC Micro. Plus nine other
programs from rhe iteem User.
MARCH. Marentunelt. block -
busting arcade action. Birthday,
family fun foe our anniversary,
Dereisk, number fun for infants.
Pitelpen. high resolution f o r
lightpens
A PH II , Mieropoll, the simulation.
I astsrma.re a n d  A p r i l  F o o l .
•euvemal games_ S e a w a l l  a n d
Maps Square. maths fun. Filer
and Albion. a database of sounds-
IRA I.  11 ( l I1 .  I15412.1 driver.
IlIcartrais, monitor your fitness.

All Our discs
incorporate an
automatic downloader.
Just boot up the disc.
make a choice from the
menu -  and away yougo'

Save wear on your
fingers and ensure all
your programs are
error-free by using
our monthly tapes or
discs. They are only:

E4.25 cassette
£6.25 51" disc
E8.25 3'' disc

You can also take Out
a year's subscription
and have them posted
to you each month.

Cassette E40
5 "  disc E 6 0
3" disc £ 8 0

MA',: Dag thy,. asteroid adven-
tures. Damraider. naval action.

maid. easy ea velopes. Steppers.
Body Building motor control.
Spiro. graphics windows. Adven-
ture, a trapdoor male. Renumber.
program utility. Weenier. large
type. Menhir.. RAM efficiency.
at N I  lkoadracer.  3 D  driving
action. Quadline. four-in a line
logic game. Monitor. machine
code debugging routines. loolkit.
8271 disc controller explored.
Areas, easy maths. Spell, spelling
education,
.11 I 1 D o o m r u n .  deep space
drama. Bitekgammoo. the classic
hoard game. Ness, user defined
Let editor. Sate? and Ildisk. disc
utilities. Morel and ,Alice2. mini
adserilures- lernsinall and l e r -
m i n a l l .  t w o  C O M M  LialCatiOrl p r o -
grams. Acoustic. software for the
Body Build Modem.
At ( i t  C a s t l e ,  enthralling
adventure. (iridium. a high speed
suatega. tedit .  superb Teletext
editor. Osquart.  number fun_
Dirdit. disc editor- lapin,  the
ultimate input routine. Bells.
Alice's mini adventure.
SI PI I Mill  R; Villains. save your
crystals from the evil onslaught.
Rollethall. an intriguing game of
strategy and agility. Microterm,
comms terminal. i l tes idump.
Mode 7  screen dump. Nium•
bersign. simple number skills.
0 (  10111 II a n i m a ,  explore the
labyrinth. Ba i l in . ,  escape the
Goulogs. Splits, split screen utility_
Pagerani. paged RAM programs.
liniuti. i-'2. nputs For the disabled.
Moresid. ea tended colours. D /A .
av ay etrorm generator. Integer.
direct addressing speed.

NO) I Mill it ,  litiskr. line tiff. the
diamond hlocks. Duel. two Ayer
action Seaside, picture fun or  the
toting. WIletters. teletext large
letters. Iheload, loading disc files
to & L W  6502. second processor
programs. %anti,. musical Body

BliukiltdiingMprillogirr,si.iitier, pa int the
precipitous pyramid, Miner, &Ise
into the deadla depths. %maned
and Carat. seasonal programs.
(medial, shape matching for in-
tants. Strait .  memory editor.
( malog and Sate. disc utilities.
I adds s. min i  adventure P l u s

N

o n a r g a  P r o h r  -  U  m a c h i n e  c o d e
! M N ,
JANt Al f l  198S:  Royer, guide
our retriever. Backgammon. two
player version. Matchwood. shape
recognition. Messages. machine
code printing. Speediest. display
text at  different rates. Search, a
powerful toot. Second processor.
Body Building and graphics
routines. PINA Galactic ryeasa,
.Sr superb fret game.
I f l iRt  A B S :  Helicopter Dog-
fight. two player action. Creal,
dungeon adventure. Pilot, the
language. Riddle, first Pilot pro
gram. Hisdurop. the ultimate
disassembler, 1 311. r speech chip
utility. Change-. program tidier-
iniont -  output from assembler.
Plus 4 lomat Pnwet far - a maddne
code g e n i e .
MARC I I  r Astromincs, space
action. ca%ilt. two player catapult
battle. Da ta  Maker,  take the
tedium out of entering Data. Disc
St14 rat. string search uti l i ty.

ommand. give your BBC and
Epson printer the same character
set. Break k  es. disa hie Break. Plats
I k -  is nouebiror teak came.
APKII I S .  sideways scrolling
spectacular. IStiorningtoit CreStemit,
fun on the London underground.
takolator. A M  X mouse niath
emetics. Dklicriug, colour miser.
t •bat terhoss s p e e c h  c h i p
procedures. Plat Rubins Ran -  a
machine code eamt.
NIA) s t e l l a r  Rescue. arcade
action D o m i  ,,,, ca. simulation.
Pkttedl. fast Mode 2 plot routine.
Muiweal Ltents, a mos.: interrupt

Pound and Flash. art Epson
printer routine. Sheila. let your
micro run your slide show.
i t  151: s i f t  tilatirm of the
board game. A c  tis toles. word
association. Catnap, arcade envy
meat . Simon Quaekers. superb
lightpen game- Shape recognition.
teach your micro t o  identify.
Stripper, a  routine for removing
line numbers. I punk a type-setting
utility. Lorin'. simplifies string
output. I  tat, using the Basic
command from machine code. All
the programs from Alice. Rods
Building and Machine code games.
II I  ,  I B. take on mutant flies in
this arcade spectacular. Draughts.
a superb version o f  the popular
board game. Cimino., mind-hen'
ding 3 D  noughts and crosses.
Double Height. large characters in
Modes 0-6. (kick, keep on your
t o t s  Vo itil I b i s  a l a r m  C o m p a e t t r .
compress Mode 2 screens and save
time and space. Inside Bask, using
basic routines in machine code.
RAMpage and RAMsavc, two
utilities for sideways RAM Video.
let your graphics swing to music.
Plus all the listings from Body
Building. Adventures and Machine
Code games.

Special Offers I
•  Any flee of our monthly
tams for only 115
•  All 10 tapes from the
1 9 8 3  i s s u e s  f o r  01-11,, 1 2 5

aociz-ocer,„
o w e ! ,

erals7LC Qp-
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190C1°%list ,NitAvi 91.zo
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D i s c  U p g r a d e  Send your tape complete with inlay card and instructions as supplied
and your cheque for E3 (tape to 51") or E5 (tape to 3") (not credit

S e r v i c e  c a r d  number) with a covering letter stating what is required.
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SP35F MAK ORDER OFFERS

Unle
posta

Micro User
back issues

Airmail prices on application,

The Micro User Specials
GAMES SPECIAL

Magazine 1 1 . 9 5  2 1 8 9
Cassette

Disc A 40T
80T

Disc B 40T
BOT
3 '

Disc A &  B 40T
80T
3"

Disc B and

Disc A &  B

Marcn 1983 1 1
April 1983 El
May 1983 E 1

June 1983 11
July 1983 Cl
Aug 1983 11

Sept 1983 El
Oct 1983 E 1
Nov 1983 E 1
Dec 1983 11

Jan 1984 El
Feb 1984 11
Mar 1984 E 1

April 1984 El
May 1984 E l

June 1984 E 1
July 1984 E 1
Aug 1984 El  25

Sept 1984 11.25
Oct 1984 11.25
Nov 1984 11.25
Dec 1984 11.25

Jan 1985 11,25
Feb 1985 11.25
Mar 1985 11.25

April 1985 11.25
May 1985  11.25
June 1985 11.25

Cassette and Mazazine

Disc A and magazine 401
SOT

magazine4OT
801
3"

and mag 40T
801
3"

EDUCATION SPECIAL

Magazine

Cassette

Cassette and Magazine

Disc 40T
801
3-

17 95 2 1 9 0

17.95
17.95
(9,95

17.95
E7.95
C9•95

11400 2 1 9 7
11400  2 1 9 8
E l a m  2 1 9 9

(9.00 2 2 0 0

19.00
19.00

111 00

19.00
C9 00

111 00

115.00
115,00
£19.00

11.95

15.95

17.00

£7.95
17.95
19.95

2009
2010
2011
2012
2013
2014
2015
2016
2017
2078

2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

2031
2032
2033
2034
2035
2036

2191
2192
2193

2194
2195
2196

2201 1_
2202
2203

2204
2205
2206

2207
2208
2209

2210

2211

2212

2213
2214
2215

de
tit August 31.

UK. Add p&p 80p per copy (5 or more 13.20) •
Overseas (surface mail). Add p&p 11.50 per copy

Please advise issues required

1

Don't forget to fill in your address overleaf!

All items subject to avallabllit f o r  delivery,

Annual subscription U K  El 5
EIRE ( 1 5  (Sterling)

Surface mail R e s t  of world 125
Ai( mail -  Rest of  world f  65

Free Fortress gameTick box if
E renewal C o m m e n c e  with

A n n u a l  B B C  •B cassette 140 2 0 0 5
s u b s c r i p t i o n  f o r  5 1 4 "  disc 401 160 2 0 0 65,1" disc 80T 160  2 0 0 7cassettes and discs 3 "  disc £80 2008
Overseas add C o m m e n c e  withES o s t a  e  ( s t a t e  month) T O T A L

if,u4st Covers
I Binders

Please tick items required in box below

ORDER FORM

Getting Started
in BBC Basic

,

13.95 2 2 2 0

Getting Started in Sound f  5 95 2223
and Graphics Book

15.95 2 2 8 9

2001
2002
2003
2004
2293

issue T O T A L

I I
TOTAL
1

UK -  14 25 2 2 2 1
Overseas - 15.25 2 2 2 2

1 . 7 a n = m m o m m e n . m m o n i - ,  ICITAL
I I
TOTAL

1
TOTAL

A M X  M o u s e  S e e  order form on Page 1.

> > >
Mini Office

Micro Olympics

Trak-ball
,Pius Body Build
iterface packs)

138C 13. cassette 15.95 2 2 3 1
Electron cassette 15.95 3 0 6 2

51 '  40T disc 17.95 2 2 3 2
5 "  801 disc 17.95 2 2 3 3

3 '  disc 19.95 2 2 3 4

8BC 'EY casseite £5.95 2 2 3 5
Electron cassette 15_95 3 0 6 1

5 "  401 disc 17.95 2 2 3 6
51" 80T disc 17.95 2 2 3 7

3" disc C9,95 2 2 3 8

TheAdvanced User Guide (11.50 50 2245
Overseas add 11 postage

With pack 19 kit 137.94
With assembled pack 19  143.94

With pack 20  kit 139.95
With assembled pack 20  145_95

Trek-ball also available separately 1.19.99
Overseas postage add 12.25

2259
2260
2254 2258

2256

A s s e m b l y  B o o k  and cassette 19.95 2 2 6 2
Programming

Basic R o m

> > >

123_50 2 2 7 9

TOTAL

TOTAL

TOTAL

I I
TOTAL

Acorn Speech 1 2 9 . 9 5  2224 I
E x t e n s i o n  O v e r s e a s  postage add 11.50 T O T A L

TOTAL

I
TOTAL

TOTAL

TOTAL

TOTAL C A R R I E D  F O R W A R D  O V E R L E A F

July 1985 MICRO USER 2 0 5
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ORDER FORM 1300
EfIEICIEJ
00012 MAIL ORDER -OFFERS

Single copies of
cassettes/discs

Deathwatch
King Kong
Air Strike

Space Pilot
Tenpin
Fruities

Robin &  Marian
Gone Fishin•

Blackjack/Goblins
Tower Bridge
Barrel Battle

Alien Invasion
Matemunch

Microgolf
Damraiders
Road Racer

Doomrun/Backgammon
Castles of Fear

Villains
Hunt the Wampus
Blockbuster/Duel

Painter/Miner 1
+ Omega Probe

Rover 1
+ Galactic Tycoon f

'Cower Dogfight
+ Atomic Protectin

Astro Mines 1
+ Flex r

x i s  L
+ Run Rabbit 1

Stella Rescue
Othello

Mutant Fly

•  Any 5  tapes for  E15
O All 10  1983 tapes £25

l e e

Classic
Arcade
Games

Magic Sword

Bibliography

BBC -13'
Electron

6502 Second Processor

ISO-Pascal

TOTAL CARRIED FORWARD FROM
PREVIOUS PAGE t  p

Mar 1983 2 0 4 5 1 4 8
April 1983 2 0 4 9 / 5 2
May 1983 2 0 5 3 / 5 6
Jun 1983 2 0 5 7 / 6 0
Jul 1983 2 0 6 1 1 6 4

Aug 1983 2 0 6 5 / 6 8
Sep 1983 2 0 6 9 1 7 2
Oct 1983 2 0 7 3 1 7 6
Nov 1983 2 0 7 7 / 8 0
Dec 1983 2 0 8 1 : 8 4
Jan 1984 2 0 8 5 / 8 8
Feb 1984 2 0 8 9 1 9 2
Mar 1984 2 0 9 3 1 9 6

April 1984 2 0 9 7 / 7 0 0
May 1984 2 1 0 1 : 0 4

June 1984 2 1 0 5 1 0 8
July 1984 '  2 1 0 9 11 2
Aug 1984 2 1 1 3 1 1 6
Set 1984 2 1 7 7 1 2 0
Oct 1984 2 1 2 1 / 2 4
Nov 1984 2 1 2 5 , 2 8

Dec 1984 2 1 2 9 1 3 2

Jan 1985 2 1 3 3 / 3 6

Feb 1985 2 1 3 7 1 4 0

Mar 1985 2 1 4 1 1 4 4

tkpril 1985 2 1 4 5 1 4 8
May 1985 2 1 4 9 1 5 2
June 1985 2 1 5 3 / 5 6
July 1985 2 1 5 7 / 6 0

2228130
•BBC 'B' and Electron

March •83 to Aug '84 51'  40T

Sept '84 to April 435 5jr" 40T
3'

March '83 to April '85 51" 801

51* disc 5 S •  disc
Tap. C O  oact PO Pack 3 '  disc
(425 C 8 . 2 5  ( 6 2 5  C 9 , 2 5

TOTAL

• disc S i "  disc
'taps 4 0  usck a o  ' W i t  3 -
C5 95 f  9 5  C  7 95 1 9  95

2246149
3064

I
TOTAL

3* chsc
t  I  95

TOTAL

5 r d a c
Tape' 1 4 0 1 9 0
ES 95 1 9  95

E7.95 2 2 2 5
£9.95 2227
E7.95 2 2 9 6
E9.95 2 2 9 7

E 1 1.95 2 2 2 6

£64 2 2 9 1

TOTAL

f  184 2 2 9 0

TOTAL

1 1
TOTAL

1 1 1 = = 1 . 1 1 1 1 . 1 1 1 1 1 1 1 1 . 1 1 1 M
Overseas surface postage: add 50p per item unless otherwise stated

n n r t ' t  f a rap t  to  f i l l  in M i f f  namp  a n d  aridness ononsi te_ T O T A L

You can also order
by phone or Prestel

•  A n y  of the goods listed here can
be ordered by telephone.
•  Micronet subscribers and other
users of Prestel can also use the
Prestel Mailbox.

061-480 0171
(24 hours)

Prestel Mailbox
Key Page 89, then send your order to:

614568383
24 hours

Don't forget to quote your
credit card number AND

your full address.

Payment: p lease ind icate me thod  (

E l  Access/Mastercharge/Eurocard
1 1 1 1

BarclaycardNisa

Cheque/PO made payable
to Database Publications Ltd.

BLOCK CAPITALS PLEASE

Name

Address

P o s t C o d e

Signed

Post to: The Micro User,
FREEPOST, Europa House,
Hazel Grove, Stockport
SK7 5 N Y

No stamp needed if posted in UK.
Please allow 28  days for delivery
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DISK DUPLICATOR III
Works with any single density (82 71 ) D FS. includes its own I

Extensive disk swap options on I  o r  2 drives.
Full use of  memory including up to 16K of sideways RAM.

Transfers 8  to  SO tracks per pass, varies with content and RAM,
Converts 40  track disk to 8 0  tracks.

Deformats/reformats destination disk, no need for a new one.
Quick and simple to use, full instructions supplied.

Must  not be used to infringe any copyright taws.
4 0 / 8 0  track disk E9.95 inc p&p

H. SPURR, 13 The Avenue, Trimley St Mary,
IPSWICH IMO OTT

Tel: 0394 286409 G i r o  52 004 6005

Sorry, Disk Duplicator i s  no longer the best!
Return your original plus (3.00 for upgrade

FLOPPY-WISE ROM
The most sophisticated disc utility evert

14 new commands for disc users. Featuring:

A U T O S A V E :  For automatic program saving during development.
C L O N E :  The most sophisticated pretected disc copier ever.
C O N V E R T :  40-80 track conversion en single disc.
M C  OPY:  Copy any number ol selected files in one operation (menu driven)
P R O T E C T:  Make your own discs copy prool.
R C  0  PY: Rename files on transfer
R O M S :  A sideways ROM management system.
A l s o  i n c l u d e s  -  Ascii, Compare. Berton, Ospace,

Format, Prepare, Verily,
lersA

• FULLY TUBE COMPATIBLE •

SOFTWARE SERVICES, 65 South Moseley Hill Road,
Allerton, Liverpool L19 9BG. Tel: 051-427 7894

LARGEST COMPUTER CENTRE
in

MANCHESTER
BBC, COMMODORE, MEMOTECH, SINCLAIR,

SHARP, SANYO, AMSTRAD, OL,
EINSTEIN, ADVANCE 86

DEALERS.
BBC MICRO
BBC 8 Ivaith Speech Synth)
BBC 8 DES
New BBC -I-
Electron
6502 Second Processor
180 Second Procescei
Bitstick System
MODEMS
Telemode, Miracle, Pace Nightingale
MONITORS
Sanyo 1711
Philips
Ferguson
Micrevitec
Microvitec Medium
Sanyo Medium
Fedulley ,
JVC Medium ....
NC High
Ferguson MC101 TWMonitor

f  339.95
[420
£499

£129.95
£199
£359
1314

1125
£89

P OA
1229
£299
£221
£217
£199
£272
P.CIA

PRINTERS
Di11008 CPAS° (cent room) f  219.95
Shinwa CPA8D 1RS2321   ( 2 3 5 . 0 0
Smith Corona 80 . . . . . . . . . . . . . . .  E165
Star Gemini SGI 0   ( 2 5 9
Juki 6100   ( 3 8 8
Epson RX80 FT   1 2 8 9
Cannon 1080   £ 3 1 9 . 9 5
Wien& PinISOMC   £ 3 1 9 . 9 5
Brother HR15   f 3 8 5
&other HRII   f 3 4 3  95
Taxan KPBIO   £ 3 1 5 . 9 5
Texan KP910   P . O . A .
Jai 2200 £ 2 9 9

ACCESSORIES
Vdordwise £ 4 3 . 9 5
VIEW ( 5 9 . 9 5
Grew , •  RDA
Sideways ROM £ 4 3 . 7 0
Graphics ROM   £ 3 3
Dist Doctor   ,  £ 3 3
Datagem   f  129.95
AMS Mouse E 8 9 . 9 6
Trecherball ( 5 9 , 9 5

REPAIR FACILITY
AVAILABLE,

EPROMS, RAMS, ROMS
COMPUTER STATIONERY. DISKS, PLUGS, SOCKETS. CABLES, ETC.

TELEPHONE ANSWERING MACHINES/CORDLESS PHONES NOW IN STOCK
Wide range el books software 'educational software specialist)
Showroom. demenstianon la I PFacility. . nun include VAT, all items

available malt order Personal Expon scheme.
Suppliers to Uniersales and all loading Schools

IMIIOFFICIAL. DEALER FOR ACORN MICROS IN THE SCHOOL SCHEMEMIGHTY MICRO
SHERWOOD CENTRE

268 WILM SLOW ROAD FALLOWFIELD, MANCHESTER
TEL: 061-224 8117

N E M  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 El 2.95 + postage
The BRIDGE is supplied in
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.

MM
H 220
W 490
D 300

(95 between shelves)

Money back guarantee.
Please allow 28 days for delivery,
Thompson Marketing Associates, Unit 10. Pioneer Road,
Faringdon, Oxon.

Please supply me with Computer  9ridgets1 at £12.95 plus £2 postage enclose a
cheque/PO tor f _  risitabie to Thomason Marketing Associates
Name
Address

No Mill

TERs
ACORN SPECIALISTS FOR OVER 4 YEARS

EXTENSIVE RANGE OF
BBC MICRO HARDWARE
& SOFTWARE FOR LEISURE
& BUSINESS AT ALL BRANCHES
DISC DRIVES
MONITORS
PRINTERS
ADO-0 NS

ROM SOFTWARE

CONSUMABLES

by Cumana, Midwich, AMS
by Microvitec, Philips, Fidelity, Tatung. Sanyo
by Epson, Juki, Canon, Shinwa, Seikosha, Star
Joystick, AMX Mouse, Tracker Ball, Gratpad, Light
Pen. RUM/RAM PCB, Modem etc.
by Computer Concepts, Beebugsott, Vine Micros,
Acorn, Gemini
Printer Paper, Ribbons, Diskettes, Cassettes etc.
f1,000 INSTANT CREDIT

TOLWORTH S U T T O N
230 Tolworth Rise South

01-337 4317

EALING
114 Gunnersbury Ave.

01-992 5 855

30 Station Road, Belmont
01-642 2534

NEWBURY
26 Stanley Road

0635 30047

4.
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Expandable console for the
BBC Micro

As supplied to Universities, Colleges,
Schools, Business and Home Users.

SPECIAL TORCH MODEL
AVAILABLE: E46.99

+ f  4 carriage

Not just a monitorihr stand but an
expansion console which gives your
micro the professional look. Protects
and encloses your micro with room for
disc drives and 2rvd processor or
teletext adapter etc a l l  untidy
connecting wires safely out of sight
within the console Made of light yet
strong aluminium with a textured finish
in matching BBC colour. Available now
a bolt on extra module to the console
for further expansion options. YES this
console wil l  grow with your needs.
Basic BBC console as shown E44.99 -
14 carriage.
Bolt on expansion module
£14.99 £ 2  p&p
Free security bracket to
educational users on
request.
ELECTRON CONSOLE
The console will house the ELECTRON
and wil l  safely support the expansion
interfaces which will plug into the rear
of the micro and wil l  support the VDU
at eye level. Tidies up all wiring
between the micro. cassette and VDU.
The console stores the cassette and
tapes and will allow space for drives at
a later date.
Electron console as shown
£34.99 •  E3  p&p

Mad order only -  viewing by appointment
Please add 15% VAT.

For further information or send cheque to:

Matching Printer Stand, can double
for VOLI Stand over the micro —
only £14.99 f  £ 2  carriage

A
,r4111rar

C O M P U T E 2 S  2 7  WYCOMBE ROAD, LONDON N17 9XNTEL: 01-801 3 0 1 4  424 Hr  Ansaphonei
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The Educational Software Co.,
108 Parthenon Drive, Liverpool L11 M a

Nate send SAE for details al other programs D e a l e r  enquiries we4come

AMAZING LIGHT PEN
DESIGN PROGRAM

A SCREEN CREATED USING CAR
AND HOUSE DESIGNS
Designs can be created, moved, enlarged.
reduced reproduced, saved, reloaded.
Designs can include circles and can be
moved with pixel accuracy. A colour fill
allows superb pictures to be produced.
Screens can be saved, reloaded and
dumped to an Epson type printer.

Robin DESIGN tor any switch operated light pen. PRICE £11.50 inc.
(on disc E15). (Please state make of pen eq. Robin. Datapen, RH etc).

INTRODUCTORY OFFERS
1. The Robin touch pen with a music program, an elementary painting
program, routines and instructions for using the pen in your own
programs. £30 Inc. (on disc ED).
2. The Robin touch pen plus Robin DESIGN 00 inc. (on disc E33).
REVIEWER'S COMMENTS "OUTSTANDING" D. hitcher of Educational
Computing "Recommended as THE pen for schools" M. Jackson of
Primary Teaching and Micros " I  recommend the Robin. It is the one
I use" Ron Owen author of PEN PAL
BBC LIGHT PEN PROGRAMS FOR MOST
LIGHT PENS BUT NOT THE RH.
1. LIGHT PEN MENU — use a light pen to select and RUN your programs.
Programs saved to this disk are automatically added to the menu £1.50 inc.
2. PAINTBRUSH — the FAMOUS painting and plotting program described
in Educational Computing as "AMAZING and FANTASTIC" £11.50 inc.
3. ROBIN SUPERDRAW a  light pen super draw facility with 3 brushes
light pen rubber banding and pixel accurate plotting. Works in modes 0, 1
or 2. A last colour fill allows superb pictures that can be saved, reloaded
or used in your own programs. £11.50 inc. (on disc 05.00).
Available from.

NOW THE E69 DISC DRIVE FROM NORTHERN

Massive price cuts on all 9 models of
Micropulse disc drives and BBC computers

Northern Computers announce a  new design
and product ion facil i ty f o r  t he  range o f  h igh
quality Micropulse disc drives. Pr ices start at
E69.90 +  VAT for a single 40 track (100K) disc
drive.
All Micropulse d isc  dr ives a re  cased i n  h igh
quality steel, BBC beige in colour. They contain
the latest half-height mechanisms with a swing
arm lock and are compatible with all disc filing
systems currently available for the BBC or BBC
plus computers. Each disc drive is supplied with
a comprehensive disc filing system manual and
formatter utility disc.
For fu r ther  detai ls o n  dua l  a n d  4 0 / 8 0  t rack
switchable disc drive models, the BBC ROM box,
NIGHTRIDER security plinth, the SUPERVISOR
network file server ROM, DISC-SMITH bit copier
and BBC price reductions, please send SAE.

OFFICIAL. GOVERNMENT AND EDUCATIONAL ORDERS ACCEPTED
Retail shop open: 9.00am to 5.30pm Monday -  Saturday

Access/Visa orders: simply phone (0928) 35700 l i n e s )  and ask for credit card desk

Post to: Northern Computers, Churchtield Road, Frodsham, Cheshire WA6 6RD
Please send ( q t y )  single disc drives at £69.90 + VAT E80 .39 .  I enclose cheque/PO for E
(please add £5.95 carriage) payable to Northern Computers Ltd. or debit my Access/Barclaycard no,
Signature
Address

Ell



M I C R O M A N
C o m p u t e r s  •

ACORN SPEOALIST COMPUTER CENTRE '••!,4t1::

BBC COMPUTERS:
BBC Model 8
BBC Model 8 • DES
BBC Model B • k i w i
BBC Model 8 - DES • Econet
BBC B Plus
Acorn Tetreat Recent'
Acorn Presto! Reamer
Acorn 8502 2nd Processor
Acorn 280 2nd Processor
Acorn IEEE Interlace
Bosisck
HARD DISC SYSTEMS
Acorn I 0M8yle Hard Ors( • Level 31599.00
Acorn 30 Mbyte Hard Doc

Level 3 2 4 9 9 5 0
ELECTRON COMPUTER:
Electron 1 2 9  00
Plus One Interlace 1PrintreJoysikk I 5 9  95
Plus Three Interlace IDESIDisc Limy) 229.00
Electron VIEW 2 8 . 9 5
Electron Vrewsheet 2 9 . 9 5
TORCH COMPUTERS:
ZBO Ors( Pack 7 5 0  00
280 2nd Processor Care 3 3 9  00
Graduate 1 1 4 9 . 9 9
ECONET SYSTEM:

Sci,,,ce Available P  0 A
BBC FIRMWARE:
View ROM 5 9  80
Wordorst ROM 4 4 8 5
Wardens' Pius ROM 5 5 . 3 5
Viewsheet ROM 5 9  80
Speech Synthesizer 5 5  00
ell male Spreadsheet ROM 7 9 . 5 0
Inter-Sheet -NEW - 5 8 , 3 5
Inter -Chart -NEW- 4 4 . 8 5
Accelerator -NEW 6 4  40
The Speech ROM -NEW-- 3 3 . 3 5
Graphics ROM 3 3 . 3 5
Orst Doctor ROM 3 3  35
PrillIMOSICI ROM 3 3 . 3 5
Communicator ROM 6 9  00
Ttfrill Emulator ROM 3 3  35
Gremlin Debug ROM 3 3  35
Caretaker NW UltilIV ROM 3 3  35
Toolnar ROM 3 4 . 0 0
Costar  EPROM 3 4  00
BCPL ROM 5 9 1 0
System AOE RUN 6 0  00
System SPY ROM 3"
Edword User Pack 4  41
Edward Teacher Pack Writ/ 2 5  24
Merlin Scab* 5 9  95
Beebug Solt - Fall range available
Gemini Magill Database ROM 1 2 9  00
Acorn ISO Pascal 6 9 . 0 0
Acorn logo ROM 6 9 . 0 0
Stove ROM 4 9 . 9 5
Eloppywise Oat Utility ROM 2 9  95
Cornet 4 9 . 8 5
BBC UPGRADES:
M I  Upgrade IF merit 9 5  00
A-8 Upgrade lEecluding Fitting I 8 0  00
Acorn DES Interlace I Eihedi 1 0 9  00
Opus 0110ES Interlace 9 9 1 5
EXPANSION BOARDS:
APR. Sidewise ROM Board 4 3 . 7 0
Arms 820 RAM Evanson Board 8 9  95
Aries 81 Sideways ROM Board 4 8 . 0 0
Aries 01 2c Adaptor 5 7 5
Computer Village ROM Board 4 9  00
SOLIDISK PRODUCTS:
Sol 'disk 32K Sideways RAM 5 2 9 5

0nle 96K lrision
Soltdosk I 28K Sideways RAM 1 4 9 9 2  9513
Solidink 00,DES Interlace 3 9 . 9 5
Solidisk CPU + Keyboard Case 3 3  OD

Eprom Eraser 2 0 . 9 520.95
Eprorn Programmer

33900
399 00
385 25
458 85
499 00
225 00
113.85
199 00
399011
32500
375 00

PACE 5.25- DISC DRIVES:
PSDI SSADVIOOK 1 0 5 0 0
PSD3 OSAOT 8011;400K 1 4 7  00
P0133 05,40-sortsooK 2 8 0 0 0

CUMANA 5.25" DISC DRIVES:
C1100 914CII 100K I PSU I
CS4130 0S140•507/400K I PSLI I I  79 95
C08009 0540 807400K IPSO/ 3 2 9  95
3 5' Onves P O A

OPUS ° D O S  •  DRIVES
5401 SS.401 •  DDOS 1 4 9  00
5802 0V401107 • ODOS 2 2 5  00
DISC UTILITIES:
Vim Index 1 4 9 5

 50View Printer Driver Generator I I
HiView 5 9  80
Acornsult Database 1 5  35
MK rotekt

5; 999 9°9 Og
S - P e s c a l
Turtle Graphics
BCPI Calculanons 1 9 9 0

Actin P System 2 9 t  99 alEleittug Mastertile II
Beehug °Mauls 1 5 0 0

 Beehog Starter Pack 1 1  5.0000Beebug Billboard 5
Beebug Paintbor 1 7 0 0
 Beefing Ekrsigro 1 9  00
Spellcheck IWoitterisel 1 9  00
Spelkheck New/

;99 (1611firebug Destmaster
&elm Ournornaster 1 2 . 0 0

12.00Bettors Teletext
Island Music System 2 4  95

S r  DISCS (pin 10)
Mr Floppy di .dd 130 tk 1 6 5 0
PRINTERS:
Star M O  141.0 120c41s Ilona otter) 259.00
Star 5615 NIO I 20cps Hnins otter) 389  00
Cannon PW-1080ArKsi1a 289.00
Cannon PW1156A/Ke9a 459.00
Epson RXBDET 275 00
Juin 81 OD Elarrynteel

31979970Shinwa CP80A

MONITORS:
Microvitec Cub Standard 2 1 0  00
Mirrovitet Cub Medium 2 9 9  00
Phillips Amber 9 4  00
Philips Greer 8 9 . 0 0
Phnlipsfl.Moeilar 2 2 9 . 0 0
MODEMS:

Pare NourgateInc Commstar ROM 113598855Pace Nightingale 6

Pace Auto Orat'Auto Annyv Board 56..5505Pace Auto Dial D i m  1 1
Pace 058S Outliner 8 Software 2 5 . 0 0
Miketax Viewidatal Mail Software 3 0 . 0 0
Telemod 3 •  Eire BBC Sohware

• Lead 1 3 5 . 8 5
JOYSTICKS:

Sure Shot Joystick 1 8 . 9 9 5 5Voltmace Delta 1 411 Handset 4
\Calmat Delta 3k Dual 1 9 , 9 5
CONTROL/ROBOTICS
AM X Mouse 8 9  95
AMX Desk 2 4  95
AMX Un 1 4  95Irties
Comrrestiom EVkiSS Camera 1 2 9  00
Marconi Tracker Ball 5 9 6 0
Noyodad CAD Package 90 85
Robin Irght Pen 29 90
PLOTTERS
Penman Pinittf 27485
BBC Cable 23 00
Wettanabe A3 Plotter IS peril P  OA.
Epson H180 Plotter A4 4 5 8  85
Roland OXY- NO A3 Plotter 4 4 8  50
Roland OXY• 1380 43 Plotter 9 4 3 0 0

ACORN APPROVED SERVICE CENTRE
Our workshops offer a lull repair and upgrade service

SHOP OPEN 9-6 Mon-Sat

We stock a large range of books, educational and games software

EDUCATIONAL es INDUST RIAI ENOUIRIES WEI COME

MAIL ORDER SALES
Next Day Delivery -

Small Items 1st Class Post -  £1.00
Prices include VAT

RAINFORD INDUSTRIAL ESTATE, MILL LANE,
RAINFORD, ST. HELENS, MERSEYSIDE

PHONE 074488 5242

Gemini Marketing
Griffin Computers

H. Spurr
1-ICR Electronic Services
Hornby Software

IDS Computer Supplies

JP Magnetics

3D Computers 2 0 7

A& F Software 1 3 0
Acornsoft 1 5
Advanced Memory

Systems 1 6 ,  17
Advanced Technology

Products 1 6 5
Akhter Computer Group 34 ,  35
Altra ROMs 1 1 2 , 1 1 3
Apex Software 1 7 7

Bee-Tee Products
Beebugsoft
Betasoft
BHL Software
Bizzell Computers
C. Brown

Kernoston Micro
Electronics

Kenda Electronic Systems
Kosmos Software

ADVERTISERS I N D E X

178
2,3
210
167
110
167

Care Electronics 9 3 . 1 6 7
Carson Developments 1 7 7
Cash & Carry Computers 1 4 8
Centrefine Engineering 1 7 0
Chalice Software 1 3 4
Chase Data 1 0 6 ,  107
CJE Micro's 7 1
Clares Micro Supplies 122. 123
Comlex 1 7 3
Computer Concepts 18 .  19, 66
Computer Marketplace 5 2
Computer Users Club 1 8 3
Comsec 1 6 6
Contex Computing 1 7 7
Crossware Products 1 7 6
CIS Recognition 6 7
Cumana 7 7 , 1 1 1

DACC 7 8
Data Store 1 8 3
Datapen Microtechnology 9 4
Detester Systems UK 1 6 0
DDL 7 2
Deltronics 1 6 6
Dennison Manufacturing Co 22
Diamant-Software 2 0 9
Disco-Tech 7 0
Display Electronics 1 5 4
Electronequip 1 3 1
Elm Systems 1 7 9
Ephagy Software 9 2

32,33
150

207
176
179

178

167

184
85

172

Leigh Computer Systems 1 7 0

Lincoln Microsystems
Linear Graphics
Losco
LVL

14
35

179
81

Macob Systems 1 4 7
Marconi 1 6 9
Memorex 1 2 , 1 3
Merlin Computer Products 138
Micro Press 1 0 4
Micro Resources 1 4 3
Microdis 1 7 8
Microman Computers 2 0 9
Microtest 1 8 2
Microvitec 9 9
Microware 1 5 9
Microworld Computer

Group 2 6
Microwriter 1 0 8
Mighty Micro 2 0 7
Miracle Technology 1 5 8
Modem House 1 2 7

Northern Computers 2 0 8

Olympic Systems 1 7 6
Opus 1 3 7 . 1 4 1 . 1 4 3
P&H Electronics 1 5 7
Pace 1 2 8 ,  129,211
Paul Fray 1 7 3
Philips & Philips 1 5 0

Ouixtor 1 7 6

Ricksoft
Rombyte

Shootgrove
Silent Computers
Silicon City
Softlife
Software Services
Solidisk
Star Utilities
Superior Software

Tandata Marketing
Technomatic
The Educational

Software Co
Thompson Marketing

Associates
Twillstar Computers

Vannin Software
Vector Marketing
Viglen Computer

Supplies
Vine Micros
Volt mace

Watford Electronics
Weserve
Westcale Electronic

Engineers

179
179

114,115
208
170
179
207

7-11
177
212

28
59-65

208

207
48,49

Unique Software 1 7 3
Universal Communications

Co 8 6 - 8 9

166
20.21.55

191-198
173

6

36-45
191

170

SAVE BANK CHARGES
Produce your own up-to-date bank-statement, and avoid too little
money in your Current Account, so that you have to pay ruinous
bank charges, or too much on which you get no interest.
Program BANK carries details of all your standing orders_ These
are entered automatically on correct date. Warning is also given
of any due within 7 days. Enter all ingoings and outgoings as you
make them and you will always know your accurate balance.
Verify the bank's monthly statement against yours.
Can be used for as many accounts as you like, and either with or
without printer. Supplied for BBC(B) and Acorn ELECTRON as:

a.) tape b . )  40 track disc c . )  80 track disc
PLEASE SPECIFY WHICH YOU WANT

Send cheque for E12.50 to:
DIAM ANT-SOFTWARE

7 Goodwood Avenue Manchester M23 WM 061-962 2708
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BATTLE OF BRITAIN

for 32K BBC Model B
— any operating system
Features Include:

•  Mode  2 full colour graphics
•  Realistic sound effects
•  3 D  visual effects
•  Choice of skill levels
•  Authentic settings and aircraft
•  Ful l  briefing
•  Tota l  mission score/high score
•  Tips to improve your game
•  Fuel; Oxygen; Ammunition
•  Pilot 's log (disc version)

SEA WARFARE GAMES

R I A I N I G E  S P E E D
A 2 0 0  2 . 0

.11.MMSOM -
W D O 4 M . P O D W

a.
2
3

t41

BLOCKADE
Realistic submarine warfare game. Use
your torpedoes to prevent the enemy
ships reaching port with their valuable
cargo. Have you the skill and
judgement to sink them all and
maintain the  Blockade?
SUBHUNT
Aboard a destroyer in the Atlantic,
protecting our convoys from the
U-boats. Seek the enemy with your
ASDIC, then destroy him with your
depth charges -  before he gets you'

*  2 4  hour despatch

11---t E t  IR I ,  I -

113' to i i . CI' gal cm IL V i b

N o w  you can fly with the Few!

Scramble your Spitfire and climb through the clouds to intercept
the enemy raiders. Ground Control wil l  guide you, but accurate
flying is a must, and will score you extra points.
"Tal ly-hor The sky is suddenly full of  planes. You get a Heinkel
111 in  your sights and have to use all your skill to hold him there
as he jinks and weaves to avoid the devastating fire power of
your eight Browning machine guns. Your aim is good, and he
explodes in flames, strewing wreckage in your path.

Watch out! Your mirror tells you there's an Me109 on your tail.
You see the flashes and hear the chatter of his guns. You dive
steeply away, and manage to shake him off. A Hurricane fills your
sights and you almost open fire on him. That could have cost you
a lot of points! Planes zoom towards you and climb and dive
around you as you seek out your next target. A slow-moving
Stuka falls easy prey to your guns and with your !ow ammo
warning light flashing, you carefully aim your last few rounds at a
fleeing Junkers 88.
You throttle back to conserve your dwindling fuel supply and set a
course for home. From time to time, clouds blot out your view of
the horizon and you are dependent on your instruments. With the
airfield in sight you lower your flaps and gear and side-slip gently
to line up with the runway. Although you have survived another
mission, you cannot afford to relax yet, and the quality of your
landing can win or lose you points.

If all this sounds too much in one go, you can opt to concentrate
on just one phase of the game -  interception, combat, approaches
and landings -  or just enjoy some stomach-churning aerobatics!

*  F u l l  guarantee *  Retail/Distributor enquiries welcome

SPECIAL OFFERS!
linin 1 1 M  N E N  N M I

A. Both  Sea Warfare games
— 2 tapes for only E9.95.

B. A l l  three games on one
disc for only E22.50.

C. Bo th  Sea Warfare games
on one tape for Electron
— only E9.95.

Unbeatable value
from BETASOFT

ORDER FORM: Please print clearly and send to:
BETASOFT, 5A St. Stephens Road, Cold Norton, Chelmsford, Essex C M 3  SJE

Please
send me:

Battle of Britain

Blockade

Subhunt
Offer A

, Offer A

Tape
Oty Price

£9.95

f 6  95

£5.95
f 9  95

P&P

30p

30p

30p
40p

Total
51" Disc

City Price

£14.95

£22.50

P&P

35p

35p

Total
40TO 8OTO

Name and Address

Offer C f  9.95 3 0 p

I enclose cheque/PO for:

210 MICRO USER J u l y  1985



Micro Technology
PEAK OF P RFEC

N

ON

When you give your B
disc drive, you give your

More time. More =MI e
more importantly. Peace of

A quality disc drive from P.i
to use your BBC the way yot, o
dictated to by the speed of
your programs and data cal:
than a tenth of the time wit
become dependent on your cir

At Pace klicrotechnology'w.e
your drives will become so we
unit has a die-cast alloy chao-,si
stability. They use direct drive
accurate speed control and L 3
reliability with low power cons
long !le cerzimic

But the quality doesn't s to  with the mechanism. The
cases are functional yet atti,octive enamelled aluminium.
Only the highest quality dat -I cables are used and each

• - d r i ve  is individually tested before and after building. Our
, after-sales service is second to-none.
• Q u i t e  simply, what morel u ld  you want?

us on 0274 729306 or writeFor further information c,
to the address below

3C computer a Pace
self much more.
-ice, More flexibility, and
mind.
:e will give you the freedom
want to use it. Why be
Data Recorder- when all
e loaded and saved in less
oscs. You will very quicklyive.
realise just how important
build them to last. Each
s for rigidity and long-term
brushless DC motors for
technology for high

umption. The heads are

NEW Self-powered Pace drives
With the addition to our range of self-powered
drives, we now have the largest range of drives
available for the BBC.
Single drives. Dual drives. Single drives in dual cases (for
simple upgrading). Drives with power supplies
Drives which use the BBC auxiliary power socket
4080 track switchable drives

t t u r t h e r  details contact9306-

,INEEE"--

. a c e  t\IVtcsol'eclinokogNi2 NeNki Cross Street
Bracitorci B05 BBS
leleptione 0274 /2
1-ekey, 51564

Ove seas orders and
dealer enquorkes welcome •

' knternationaf te. no_

i - f -  44 27 4 729306
?ace *CO lechriotogy , a disiision of •
Pace Software Suppfses Oci.---"..111111111111111
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P r e , .  SPACE BAR.

THE INTRODUCTORY SCREEN —  —

AN EGG ABOUT TO HATCH."

SCREEN

ACORN
ELGCTRON

BBC
MICRO

77,  •-11771111

U .
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U M

i n  1 0 _
US M E W L
* M S
4 dB

_AS1,OM
ins i n t

ODOM lin
I I I MSWI

S O  O E  MON&• " • 0 .ffit, wo.95 cassette/E11.95 disc
MID

S /  SUPERIOR SOFTWARE LTD.
Dept. MU7, Regent House,
Skinner Lane, Leeds 7 Access
Tel: 0532 459453. A L W

OUR GUARANTEE
11) Ail OW software is aespoiched within 48 howl

be first-class post
(2) In *ha unlikely event that any of our software

tails to load return your cassette to us and we
wIll immed•ately send a replacement

ACORN ELECTRON VERSION

•

Your mission is to retrieve all the diamonds from a series of underground caves: some of the
diamonds are easy to collect but many are located in cleverly-constructed traps of falling
rocks and boulders Other diamonds lie nearby giant eggs which hatch into ferocious
reptiles You are aided by maps to guide your way through the 12 increasingly difficult
levels. Each level 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

eompcompleted once. Our best game yet!
_L _•A. •

e U T I O n  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 MOO. Closing Date: 30th September, 1985,

AM PAY UP TO 20% ROVAL1I45 fOR NIGH QUALITY SIC MICRO AND 21.0CMON PROGRAMS.
,•••••••.
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ill Al! our software is despatched within 48 hours

koe first-class post
i.21 In the unhkeiy event that arry 01 our software

tails to load return yout cassette to us and we
will immediately send o rep4acernent
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is to retribve all the diamonds from a series of underground caves some of the
rar

re easy to collect but many are located in cleverly-constructed traps of falling
Dulders. Other diamonds lie nearby giant eggs which hatch into ferocious
are aided by maps to guide your way through the 12 increasingly difficult
level features 4-way screen-scrolling over an area of 16 times the size of the
Jus challenge by any standards! A fascinating strategic game with an
J" feature which enables you to skip screens which you have already
r best game yet!

1  When all 12 levels of Repton have been completed in succession,
ItOry message is displayed on the screen. The first person to send us a
creen will win MOO, Closing Date: 30th September, 1985,
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