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The Superior Collection Volume 1 features one brand new game,
Syncron, together with 7 of Superior Software's classic hits for the

BBC Micra. REPTON: “This is an astounding game reaching new heights in BBC
arcade adventures” . . . MICRO USER

Syncron is a fast-action game set against a backdrop of an

enormous graphically-detailed scrolling landscape. The landscape KARATE COMBAT: “Superior's Karale Combal is @ superb karate

is, in total, 1024 times the size of the screen. You must endeavour to ’-‘"‘“"‘”E!ffc:'- St

complete 16 hair-raising missions; in each mission you have to i ﬁﬂ'g ’r+ \

collect a number of power cylinders, land your spacecraftona Value 8 w;f

runway with each cylinder in turn, and finally locate and bomb the Playability 10 A J

HQ Building. Whilst skilfully manoeuvring your spacecraft between ... COMPUTER & VIDEO GAMES

the defence pylons and force-fields, you are attacked by alien AIRLIFT: “Airlift is an excellent arcade game . .. It has a very polished

spacecraft and missiles launched from the land bases. A superb preseniation that cannot fail fo impress and has the element of
game, worth at least E7.93 in its own right. addi r:tlvgn;s,; gra ch kﬁjm you going back for one more fry”
e MPUTING

SMASH AND GRAB: “As usual with Superior products the graphics
BREC Micro dual cassette ; are axcellent, with a good use of colour and no flicker. | expect this
BBC Micro 54" disc B4 game IWISITI hc:;_re you rolling wﬂhql;qghmr. | certalnly did.
T nstruchions Yo

BBC Master Compact 342 Playabilify 959, i

Graphics 100% & d ok kok

Value For Money 100% (Top Rating)”

... HOME COMPUTING WEEKLY

All games are compatible with the BBC B B+ and Master series computers.
i A=Nee % ﬁﬁuﬁ?ﬂﬁﬁﬂim despabched
_ ® Faully coss :

24 HOUR TELEFHOME replacad immadialely.
AMSWERING SERVICE FOR ORDERS

.~~3 Regent House, Skinner Lane, Leeds L57 14X, Telephone: 0532 459453,



- With the AMX range of Software

)

you can now forget about the Mac, the St.,
the AmigaWindows and Gem. g

It’s no surprise that nearly all new 16 bit ‘state of the art’ micros
now come with a Mouse and Wimp environment (Windows, Icons,
Menus and Pointers) as standard.

With the BBC you already own one of the classic micros and by
simply adding the AMX range of software you can achieve the
same ease of use, freedom and versatility of much more
sophisticated computers.

The AMX Mouse and compatible software — it’s

what you and your BBC micro have been missing.

ART AND MOUSE OPERATING SYSTEM

AMX MOUSE PACKAGE 16K Rom and Disc £79.95

There's not much joy in a joystick and keyboards can be all fingers and
thumbs. Acclaimed by the press as ‘the best input device’, already over
30,000 BBC users have adopted an AMX Mouse, Available for the BEC, B+,
Master 128 and Master Compact. Please state version when ordering.

AMX SUPERART AND MOS (only) £49.95.

GRAPHIC DFS FRONT END

MAX 16K Rom £19.95

MAX provides an easy to use graphic based front end to your computer's
disc filing system including a comprehensive set of disc management
operations such as cataloging, copying, deleting and re-naming, you can also
run programs from within MAX. Available for the BBC, B + , Master 128 and
Master Compact. Please state version when ordering.

DESKTOP PUBLISHING

AMX PAGEMAKER 2 x 16K Rom, 2 x Disc £49.95

Produce professional documents and newspapers with text and graphics,
supplied with 16 variable typefaces it has many graphic functions including cut,
copy, paste, etc. Available for BBC, B +, Master 128 and Master Compact.
EXTRA! EXTRA! 2 x FLIPPY DISC £2495

300k fantastic clip art, over 25 fonts, and utility software.

COMPUTER AIDED DESIGN

AMX DESIGN 32K Rom and Disc £69.95
A highly sophisticated CAD package allowing drawings such as a PCB
design up to the most intricate architectural drawing.
Advanced features include full zoom and macro facilities, 58 x 58 screen

canvas, fully supported printer and plotter output. (Launch date Feb. 1987).
Available for the BBC, B +, Master 128 and Master Compact.

There is also a growing list of additional AMX software requiring the original AMX Art Rorm or Super Art Rom including:

AMX 3D Zicon £24.95, AMX Database £24.95 AMX XAM £24.95 AMX Mind Games £14.95, *AMX Ultiities £14.95, *AMX paint Pot £14.95.
* These programs are only suitable for use with the original AMX Art/Rom which can be purchased with a mouse for £69.95
AMouse (only) can be purchased for £34.95 direct from AMS, using the order form enclosed in each of the four major software packages (see screen shots),

Mn

IMAGINATION AT YOUR FINGERTIPS.
ADVANCED MEMORY SYSTEMS LTD. 166/170 WILDERSPOOL CAUSEWAY, WARRINGTON, WA4 6QA. TELEX 628672 AMSG. FAX 0925 58039.

TUBELINK ON PRESTEL PAGE 2582182 SLIPPORTS THE AMX MOUSE AND ALL AMS SOFTWARE.
Mazintosh is 8 licenced trade mark of Apple Inc, Atari St is & irsce mark of Mari Inc, Amiga is 2 trade mark of Commodore Business Machines Inc. Windows & a trade mark of Microsoft Inc, Gen is a trade mark of Digital Research Inc.
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Game of the month
64 Hunkie Egg

Collect the eggs in our fast action Easter game.

Utilities
43 40/80 Formatting

How to make your discs work on any drive,

47 Disc Protection

Stop your discs being pirated with this useful routine,

Reviews
31 Software Scene

Our experts take a look at the latest software.
i T liie [y — =)

37 Viglen Console

Give your Master a new look with this new style case.

63 TOSS Rom

A major breakthrough from Acorn = or is it?

115 Spell-Master Rom 1

We take a close look at this electronic dictionary.

%

Education 3
67 News 1

Up to date reports about the BBC Micro in education.

69 Disabled Programming 1

A look at the software needs of the handicapped.

72 DIY Keyboard 1

A teaching aid for arithmetic — with a novel way to enter numbers.

77 Education Reviews 1

Our experts cast a critical eye over some of the latest releases.

81 Letters 1

Another selection from our mailbag on educational topics.
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101
118
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News

All the latest in the ever-changing world of your BEC Micro

Show

Find out all about the next Electron & BBC Micro User Show,

Adventures -
More tips, including an in-depth look at Twin Kingdom Valley.

Discs Uncovered

Everything you wanted to know in this revealing interview.

Disc Drives Explained

We take the top off disc drives and expose the inner workings.

Hac Man

Delve deeper into the mysteries of your favourite arcade games.

Machine Code

Learn how to address your computer indirectly, and why,

Problem Solved

Maore selutions to those mind-boggling hardware problems.

Body Building

Make your BBC Micro mobile with this car-battery conversion.

Begin Here

IF you want to know how to make decisions THEN just read this.

Communications

Make the most of Email as we continue our beginners guide.

Micro User Library

Mare high quality routines brought together for you to use.

Spreadsheets

A look at the functions and facilities on Ultracale.

Pseudo code

More on how to ease your programming problems in style.

CEEFAX

An introduction to how the BBC telesoftware service works.

6502 Games

The professional look — how to make your sprites follow the leader.

Letters

The chance to get your news, views, moans and name into print.

Slomorpns

ars corming!

It all began with a book, which lead
to an Horizon Special on BBC TV,
which was seen by Micro User
technical editor Mike Cook — who
was 50 inspired he wrote a program
that turns your BEC Micro into a
fertile breeding ground for infinite
generations of fascinating creatures
called Biomorphs.

You, too, can play with Evolution by

turning to Page 18 I

Then, when you've got your breeding
program under way, you can take
part in our easy-to-enter contest and
win a copy of the book that started
it all!

NEXT MONTH

CEEFAX:
We take a detailed look
Utility:

Automatic disc catalogue database
Reviews:
Unbelievable Utimate,
Starquake and more!

Telesoftware:
Downloading problems explained

Game of the month:
Duck’s Dinner

May
issue
on sale
April 8

April T987 MICRO USER &




COMPUTER SYSTEMS
Brmgmg the World of Technology to your fingertips

ACORN CUMANA
MITSUBISHI | CITIZEN
TAXAN ZENITH OLIVETTI

MONITOR

STAR . EPSON

EPSON LX86 STAR NL1C

3M £199 £199 SONY

MICROVITEC
COLOUR

DYSAN Q CANON

JUKI 2 ek PACE

BROTHER “Masggm AMSTRAD PHILIPS

PC1512
£3589 £449

VERBATIM LAN DISKETTES MAXELL

£8.65

AMSTRAD ZENITH

MICROVITEC CENTRONICS
Spring Education Catalogue Available Now

COME IN AND SEE US HOW TO ORDER ;
e Enclose letter with cheque, postal order or credit card
il LJAJ\I number for total amount including VAT and delivery

charge.
Credit card holders may order by telephone.
Dispatch normally in 24 hrs. Contact Sales Desk

Official Orders from Educational Establishments,
Local Authorities and Government depariments welcome. Contact
Educ. Dept.

Dealer and Export Enquiries: Contact Trade Dept.

Delivery Charges:  Below£10.00 add £1.50
l Below £50.00 add £2.50
Below £100.00 add £3.50

1063 HIGH ROAD Wae are open Above £100.00 add £8.00
CHADWELL HEATH 9-6.00pm Prmes exclusive of V.A.T. and Correct at time of going to press.

——

STRATFORD

ROMFOR EX Monday to L] Education callers ask for
‘?EL*. EI-SDQQE§}9%1 Saturday Tony Judge or Mike Brown

6 MICRO USER April 1887




New Acormn director
Faolo Tosi

Changes
at top

FOLLOWING the resignations
of Alex Uboldi and Jim
Edwards from the board at
Acorn, the company has an-
nounced three new appoint-
ments and all are existing
employees of parent company
Olivetti.

Paolo Tosi, managing
director of Olivetti UK, and
Franco Agostinucci, vice
president for product strategy,
have been appointed direcg-
tors.

The firm's new chairman is
Bruno Soggiu, Olivetti's vice
president for investment
coordination.

According to Acorn manag-
ing director Brian Long this
reflects an increasing desire
on Olivetti's part to cooperate
on product and marketing
developments.

“It will also provide both
continuity and strength for the
Acorn board, enabling the
company to capitalise on the
opportunities now arising”,
Long said.

Master beats target

ACORN has hit back at critics
who accused the company of
fudging sales figures for the
Master.

An announcement that in
its first year, the machine had
notched up 100,000 units
was treated with scorn in
some guarters. It was claimed
a substantial part of the
figure was made up of
Olivetti-badged items sold

abroad. But official Acorn
spokesman Michael Page,
keen to clear up the stat-
istics, told The Micro User:
“We have said that we have
sold 100,000 machines
based on Master series
technology worldwide in the
past year.

“This well
targets”.

He said that a “small per-

exceeds our

centage” of those sales rep-
resented Olivetti-badged
machines sold in ltaly.

This, he said, was the same
technology.

“In all 75,000 Masters with
Acorn badges have been sold
in this country over the past
year”’, he maintained.

“This is the figure we are
currenty using in our adver-
tising".

INTERNATIONAL news agency
Reuters [iked Acorn OEM
boards so much . . . it bought
2,000 of them.

Acorn has been working in
the original equipment mani-
facturer field for some time.

This order marked a signifi-
cant change, and not only
because of the size. It in-
volved Acorn redesigning the
BBC Micro as a Series 3
board.

The original order was for
200 a year. But because the
poards worked so well as part
of Econet local area networks
more were ordered.

Desk space is at a premium
at many Reuters’ client's
offices. So the agency de-
veloped a special Series 3
rack to handle standard Euro-
card mountings. This arrange-

REALLY serious BBC Micro
users who have a battery of per-
ipherals plugged into their

machines and then find a des-
perate need to use a mouse
have help in sight. t comes

ment allows devices to be
mounted close together. And
it gives access fo many users
while cutting desk space to a

Iminimum.

A Reuters spokesman said:
“The combination of wall-
proven Acorn hardware. the

Econet local area network and

our professional software
environment allowed us to

from Nidd Valley Micro Products
of Wetherby in the shape of the
Ana mouse, which has all the
features of the company's
Digimouse.

But because it is an analogue

introduce a distributed net
work architecture well ahead
of the main PC marketplace”

An Acorn spokesman said
that Master boards were now
available singly in electronic
components catalogues.

This meant more people
could customise the boards
specifically to their own
reguirements.

device it can be plugged into
the joystick port.

The Ana is compatible with
some AMX software, but can be
supplied with its own CAD
program.




MORLEY ELECTRONICS

TELETEXT

— NOW WITH ATS (Advanced Teletext System) SOFTWARE

The Morley Teletext adapter introduces you to
the world of Teletext at a price that wont break
the bank. Ingide it you will find the latest in
second generation Teletext chip technaology,
which unlike our rivals who are still using chips

designed more than eight years ago, will be fully

compatible with any future advances in the
Teletext system.

With the Morley adapter you will get a unit that
automatically tunes itself in to the required
station (no more messing around with
screwdrivers in the back of the case), a user
friendly menu driven program, easy to-follow
instructions and a 12 month warranty. Add to
this the free downloadable telesoftware and we
are sure that you will agree that we are offering
you one of the best bargains on the markat
today.

For technical details please ring Morley
Electronics on Tyneside (081) 262 7807 after4.00 pm
FEATURES

® Advanced design uses the latest wechnology
will handle ANY future enhancements 1o the

Telatext system eg: full field: 8 bit data transfer;

2k pages etc.

® Simply plugs into the user port.

® Low power consumption, less than 200ma.
Optional power supply available.

® User friendly manu drivan software including

extended OSCLI and Osword commands for
access from BASIC programs,

@ 16K Support Rom allowing extended

commands including printer dumps ete. included

in package

® FREE Telescfiware, no access charges. |at
present updated weekly.)

@ Save selected pages to disc/tape for later
retrieval. .

® Full access to all Teletext services and
channels eg: CEEFAX, ORACLE, 4-TEL.

® Gives you a real-time clock at your disposal
[*TIME].

® Free software upgrades to allow for any
enhancements to the teletext service. Eg: extra
channels, full field data on cable & satellite
systems atc.

@ Easy to follow comprehensive user guide.
® Mo hardware limitations, it can for example

receive virtually unlimited numbers of channels.

@ Utils disc available including printer drivers
allows pages to be selected and dumped direct
to a printer (no more TV or Radio Times to buyl.
ELECTRON TELETEXT ADAPTER

Electron adapter now available, including
emulated Mode 7 allowing you to run long

® Works with Solidisc SWR.

Adventure type programs. Please ring for details.

MNow available the first true MEGA capacity RAMdisc for the BBC or
MASTER computers.
This fully compatible unit, currently available in either 1 or 2
megabyte versions comes complete with operating software on
ROM, power supply, battery backup and a comprehensive user
guide, add to this our usual 12 months no guibble guarantee and
we're sure you'll agree Morley have done it again.
FEATURES
1 Megabyte of RAM connected to the 1 MHz bus.
Used with the supplied ROM software programs and files may be
saved and loaded from the RAMdisc in the same manner as from a
floppy disc with a large increase in speed, for example, 8 20K mode
0 screen takes about 3-4 seconds to load from disc and about
0.2-0.3 seconds to load from the RAMdisc.
The RAMdisc ROM operates as a utility ROM working with the
current filing system rather than as a separate filing system.
Therafore ensures compatibility with any Acom compatible DFS (not ADFS).
The RAMdisc can be selected by a * command to take the place of
any drive number from O to 9. If the RAMdisc replaces a floppy
drive as O for example, all commands addrassed to drive O will be
intercepted by the RAMdisc. The default drive no. is 4.
‘Dangerous’ * commands such as *COMPACT, *COPY, *BACKUP
etc are intercepted and the BBC's RAM from page 2 to &7FFF is
saved to RAMdisc workspace, and may be recovered using a *
command. This prevents accidental corruption of any programs/data
in RAM you may have been using at the time. The save operation
delays the * command by just under 0.4 seconds. The BBC's RAM
can also be saved by an interrupt-driven routine which can be
enabled by a * command.
The filing system wedge' ROM supplied supports load/save, byte
file access, all relevant OSFSC commands, and contains a formatter,
verifier and ‘sector’ editor for use with the RAMdisc.

Catalogue structure allows up to 2,709 files.

e e (0 D G B S B Y RO IR RN O N e G S e G ST G et B e S ST M M O G S S S I R DD O PN N O ST P B GEE T O S ST m
To order please fill in and send order form to: MORLEY ELECTRONICS, Unit 3, Maurice Road Industrial Estate, Wallsend, Tyne and Wear NE2B GBY.

Adaptor Software Please send me

EPROM PROGRAMMER now available programs 8, 16 and 32k

SPHDMS connects to the user port software available on rom or
IS5€,

Version 1 economy uncased with standard DIL socket.

Version 2 deluxe cased with ZIF socket.

DESFAX 7 — Now you can run your own TELETEXT service |

Incorporates the powerful editing facilities of DESIGN 7, again with

Teletext adapter interfacing.

Stores up to 100 of your screen designs on a 40Tk disc or 200 on

an BOTk. Page selection by 3-digit number HOLD, REVEAL, page

linking, individual page delays etc.

PLUS — a powerful CAROUSEL facility permits continuous

slide-shows. Only one disc access for every 16 screens — reduces

wear on drives. Smooth animation, variable speed text printing, built

in printer dumps. Sample data disc and 22 page manual included.

Beats all other systems for ease of use and versatility.

M/B softwara DESIGN 7

Easily the best value Mode 7 screen designer on the market today.
Design any mode 7 screen, from simple MENU pages to full

CEEFAX standard. This program is an invaluable aid. Designs can be

saved to disc as automatically numbered files or the program will

convert the screen into a Basic Proc.

INTERFACES DIRECTLY WITH ADAPTER allowing

CEEFAX-ORACLE pages to be selected and dropped into editor

screen for alteration, saving, or conversion to BASIC. Allows

channel change from within program.

M/B software MASTER COPY
. . . tha selactive copier you neead for the BBC MASTER computer . . .
Dramatically reduces the time taken to copy unprotected discs,
DFSto ADFS, ADFSto DFS, DFS to DFS, ADFS to ADFS
LUsing ane or two, single-ro double-sided drives.
An B4K RAM buffer enables many files to be copied in one pass with the
minimum of disc swapping, and directories are crealed automatically as
required. Files of any length are handled.
Supplied on disc, MASTERcopy runs form sideways RAM and is invoked
with a * command. The program re-installs itself in sideways RAM when
copying is done, ready for later use.
The ROM image supplied can be used to blow your own EFROM too, for
use in the MASTER's cartridge slots.
Typical time to copy all 31 files DFS to ADFS is under 2 minutes!
£12.95 on disc—£14.95 for ROM version (including postage etc.)

For further details on all products
call 091 262 7507 after 4.00pm

Qty. O Optional PSU @ £9.95 inc. VAT

ROM 0 Oty. [0 Morley Teletext adaptors @ £119.95inc. VAT Qty. 0 1 Mbyte RAM disc @ £199.95 inc. VAT
SWR DISC 0 Qty. OO Master Copy ROM e £13.95 inc. VAT Qty. O 2 Mbyte RAM disc @ £349.95 inc. VAT
40 TRK £l Oty. O Master Copy Disc fm £11.95 inc. VAT QOty. O Eprom Programmer V.1 @@ £18.95 inc, VAT
80 TRK El Oty. [1 M/B DESIGNT screen designer @ £7.95 inc. VAT Qty. O Eprom Programmer V.2 @@ £27.95 inc. VAT
Please Tick Oty. [0 Taeletext utilities on Disc @ £5.95 inc. VAT Qty. O Desfax ’ @ £23.00 inc. VAT Mufd
Total £ BARCLAYCARD E
NAME e PHONE No. CHEQUE No. o T
ADDRESS
POSTCODE

Please add £3.00 F+F on Adaptors and RAM Discs, £2.00 P+F on P5U’s and Programmers, £1.00 P+P on Software,

Flease allow 28 days for delivery




NEWS

A MYSTERY now surrounds the
guestion of just who was the
first person to develop an
effective Chinese word
processor on a BBC Micro.

The April edition of The
Micro User described a British
father and son team as cur-
rently leading the world in this
field.

It reported that Robert
Sloss, a Cambridge University
lecturer, and his 20-year-old
student son Andrew, have
managed to get 14,000
Chinese characters on to two
floppy disecs.

And more importantly they
have developed a rotating
drum type keyboard which will
satisfy both the cultural and
commercial demands of that
country.

But when a copy of the
magazine arrived at the home
of Dr. David Fung in Well-
ington, New Zealand, he
wasn't at all pleased.

For the Chinese doctor
insists that he demonstrated
a prototype of a similar word
processor in his native tongue
back in 1984,

“While the BBC Micro is
playing a key role in this area,
| have to inform you that the
Sloss system is not the first
with a Beeb”, he said.

“My apologies to Robert
and Andrew, but | cannot let

|z 0 of ¢ B8 € 1K
HE@EX g
ERBELH I
RCH £ i 7 b 58

Puzzile
for
Charlie
Chan

non-Chinese
honour”,

The original Fung word
processor was based on a
BEC Micro and an external
6502 second processor, but
the latest version now uses
the BBC Turbo, standard
floppy disc drive and Hewlett
Packard Thinkjet printer.

“It is entirely adequate for
small scale publishing”, says
Dr. Fung. “For commercial
applications however, the
BBC Micro does not have suf-
ficient graphic resolution.

“Unless Acorn can produce
a high resolution screen of
1280 x 640 pixels or better, |
am afraid the ultimate appli- |
cation will have to go to other
machines”.

claim that

THE launch of Sir Clive
Sinclair's much-publicised
new Z88 lapheld computer
revealed a closely-kept secret
- it uses BBC Basic.

In a remarkable U-turm, Sir
Clive, once the maost ardent
critic of the language, was
forced to eat his words.

He has installed BBC Basic
as the resident programming
language and assembler in
the new machine. “BBC
Basic? It was just what we
needed”, he declared at the
Which? Computer Show
launch,

The official line is that the
language is established and
totally debugged; that it is
fast and familiar to many.

It is believed that the
choice of BBC Basic is not

Sinclair's new micro
uses BBC Basic

unconnected with hopes that
the Z88 could find a market in
the educational field when it
is pushed in that direction
next year.

Industry observers have
been amazed by this apparent
turnaround by the computer |
industry’s Knight.

The fact that he had gone
for BBC Basic certainly proved
a source of amusement
at the launch. _

“This is akin to Winston |
Churchill singing the praises
of Adolf Hitler”. commented a
source close to Acorn.

“We are only surprised at
how long it has taken a man
of Sir Clive’s obwvious intel-
ligence to come round to
appreciating how good a
machine the BBC Micro is".

A SEQUEL to its very popular Secret
Diary of Adrian Mole is now available
from Virgin Games.

The Growing Pains of Adrian Mole is

based on another bestselling book by
Sue Townsend and players must try to
make Adrian as popular as pessible with
everyone. Price £9.95.

Manchester show boost for education

EDUCATION matters feature
highly in the coming Electron
and BBC Micro User Show —
including nearly 100 new pro-
grams from one company.

LCL has produced the batch
for the BBC Master Compact
for the show, which will fea-
ture 70 other exhibitors.

Micro English and Micro
French are complete courses
of 24 programs taking begin-
ners up to O level standard.
Mega Maths is a 24 program
step-by-step A level course.

Also available will be
Animated Arithmetic, a two
program course consisting of
105 topics which aims to
teach infants using moving
pictures not words.

The show has been chosen
to take the wraps off music
software which has been four
years in the making.

The International School of
London with Electro Music
Research has produced Score
Writer, which should be of
interest to music students
and composers both profess-
ional and amateur.

It has already brought inter-
est from pop star Keith Winter
of Shakatak.

The package allows a
composition to be created
and then written on a dot
matrix printer. Other users will
be well catered for, too, as
companies show off the latest
in games, hardware and

accessories,

Watford's new range of per-
ipherals will be on show for
the first time. Incorporating
adjustable TV/monitor stands,
5.25in floppy discs, a disc
file, an anglepoise copy
holder, an anti-glare filter, an
easy holder, a 5.25in disc
drive head cleaner and a.
printer stand. All will cost £25
or under.

Watford will also have its
new Co-Pro adapter on show.
This £50 interface opens up
the BBC Micro to advanced
systems through a Master
512k board.

Flora Electronics will be
unveiling their new non-
volatile ram module for the

BBC Micro. Available in either

16k or 32k formats it will cost

£22 50 and £32.50 respec-
tively.

Minerva will be offering to

bridge the gap between its
own database System Delta
and both the Acornsoft View

range, and all Computer
Concepts’ Inter products.

Their new Inter/View Link
costs £19.95.

They will also present
Reporter which they claim is
more powerful than dBase Il
Plus Report Writer.

It comes in two parts. One
allows simple lists to be
generated by two commands.
The other sets up a vast range

Turn to Page 11
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ALL CJE MICRO'S SOFTWARE IS B, B PLUS, MASTER & MASTER COMPACT COMPATIBLE.

= This is Standard c$ iy
i=FontNLAQ || := covrisr FONTAID
Converts most printers to

This i1s ITALIC
NEAR LETTER QUALITY Chis is BOURIC MNLQ Definer for Canon & Taxan Kaga NLO
in user definable Fonts

Printers.
This is COMPTS
For EPSON & EPSON Compatibles, inchuding T
MXRXFXLX 80100, STAR DPS10/Gemin il

A SR, Thig 18 dHADAY Fonts can be downloaded within Wordwise, Inter

Wiord or VIEW Documents allowing different
Thilk 1= DUTLINE fonts to be used for different paragraphs, or
This is BRIWAYE even individual lines of text. During downloading
Thi= §I9 THERTRE your Program or Text will not be corrupted.

On the FONTAID standard font Disk are the
following eight fonts:- Square, Outline, Italic,
Gothic, Computer Type Style. Bold. Shadow,

Design your own NLO Fonts or ‘download' one of
our 40+ predefined fonts.

Simple to use, standard EFSON codes for Underline and
Doublewidth used

After initialising Multi-Font NLG with a "% MFNLO; Mutt-Fort NLO
15 normally transparent to the user. Multi-Font does claim some
memory for workspace and storing font data

Mustts-Fort NLG comprises of MFNLE ROM for the BBC, and utiity XAM ENLO
dist containng the FONT definer, ten fonts, BASIC demonstration E T

program, VIEW demo text file and Driver. FONTS and Broadway Engraved.
Musti-Fort MLG is compatible with nearty all software, including B gL : (g
e = Additional disc ‘A’ gives an extra 11 fonts including:-
most BASIC programs, VIEW, WORDWISE & Inter'WORD! :
[SCRIBE & Printer Buffer software currently not supported). Greek/Maths, Plain, Hand & (Elite, Condensed, & Super Condensed).
Ten fonts are supplied or create your own using the font definer MNow included s a facility to issue = commands within a VIEW document.
supplied. To download new fonts within VIEW documents, the FONTAID ROM needs to be
Fonts inchudenare: - fitited in the BEC. (All other FONTAID facilities are available on both the FONTAID
Standard MLO, Courier, talic, Gothic, CompTS, Bald, Shadow, ROM & DISC). Fonts are always downloaded from Disc.

Outline, Broadway E, Theatre SRR PR &T K 3 - SR
Fefi T P ontaid is recommends anon & Taxan Kagaowners in preference Lilti-
oo iy LRL héiguﬂgﬁ'{?hs talc-Plan Meccano Plain.Font NLO. As downloadable NLG is a built-in facility of the Printer, full access toall
ST0 large. Wire, Greek/Maths and Inverse the printers control codes is still allowed. The resolution of the FONTAIDNLO is

For Canon & Taxan Kaga users we recommend FONTAIDin also slightly higher than that of Multi-Font NLO.
preference to Multi-FontNLE. FONTAID requires 6264 RAM chipin printer.

Muiti-Font NLG (ROM and 40/80Disc]  £30.00 Fgmﬁlg Egm gﬁ gg El:lnt g@s: AR Eig or Eg cracﬁ Eg.gg
i e ‘WFE-B F | ont disc wi or trac E
ﬁggFE!DHE: Fﬂx S?EE m]l:: g Hg ffggttg::: E: ggg FOMTAID Additional Font DISC "A' (11 fonts) (40 0r BO trackl £15.00

itional font dIsc vir- " FONTAID Additional Font DISC ‘B (13fonts)  (400r 80track) £15.00
P& Pon MFNLG £ 1.00 FONTAID Additional Font DISC'C (15fonts] (40 or B0 track] £15.00
MASTER Write Protect and ROM select switch.
Two switches set to RAM slots to be:- FOMT ROMS of individual fonts are available eq "Sguare”. £18.00
Internal AOM or BAM Read and Winite or RAM Read only P& Pon FONTAID £ 1.00
E15.00inc VAT PSR E£1.00

INFORM | PRINTERS

AUNIQUE NEW POWERFUL USEFOR SIDEWAYS RAM _ |/

INFORM has been developed specifically to take full advantage of the
Sideways AAM facility that many BEC micro users now have. Inform is .
compatibie with most SIDEWAYS RAM wnits including ATPL Sidewise with

RAN, Solidise SWH, BEC BPLUS 126K 6 BEC MASTER series [not SDL25E)»

INFORM iz a very powerful facility, which allows the user to display text

NOW FREE DELIVERY on PRINTERS by courer)

Ring for sample printouts, full specification and latest prices.

MNear Letter Quality Printers all with Centronics interface,

information, of any kind, from Sideways RAM. This information can be readily Friction and Tractor feed

accesgad by using -+ commands from the keyboard or from application

programs. In this way, much information can be displayad on the screen Panasonic KX-P1080 £180.00
without stopping the current task. such as entering text in WORDWISE or I(aga KP810/Canon 1080 £260.00 Inclusive of
VIEW : -

The information in the RAM can be changed dynamically &t anytims g:am'ﬁm‘“ﬁ‘n 137 Eg;g*% VAT & Delivery
Some of the possible applcations for INFORM are: - Juk{551ﬂ EEEU‘D‘D ;

An on sereen help manual can be created for your apphcaton, 5o that & 5520 (7 col ) EME'DD F“!"IQ for
reminder about more obscure points can be displayed at the users request. Jukis / colours . ;
Information on your program or datafile contents, can remind you of their Letter Quality Printer latest prices.
purpose. : Juki 6100 Daisywheel £280.00

Address and/or telephone numbers can be held and displayed quickly even | BBC Cahle £ B.OD

while other applications ere running. Very useful if you need to quickly display |

information about a clent while he is hanging on the end of a phone! CJE BAC Printer PACKS include: -

Current prices for your products or stock pasition can be recalled instantly | CABLE to BBC 1.25M, M/C two tone screen dump Screen

and readity modified using a wordprocessor: Similar files may be created from | text dump, Function key set up program, Function key label

most databases such as VIEWSTORE | printing program, VIEW driver, Character defining program

Infact, any |r-.rurma:|.;|mu_wi-u;;h you frequently refer can be displayed for downloadable character set (draft mode), 100 sheets of
immediately without running another program. Your use of INFORM is ondy | paper Mains plug with 3AMF Fuse, Booklet giving

lirnited by your imagination, 85 they say- ' instruction on pack software and general details of using

There are three Inform Data Files (LO.R), of oftan used information. supplied | the printer with a BBC

on the disk to give an mdn::hnn nfdtl'-e usfgLLh:FEIRM | C.JE. BBC Printer Packs are £15.00 cassette [E1E.|:I|]1d|5n]

Triuins HOPKEIE LG ERR N DONRL T ML . (e.0. Kaga KPBA0 with Printerpack £260 + £15 = £275
INFORM on 40/80 track disc. P Pon INFORME1.00  £20.00 | iy e el

TRADE & EXPORT ORDERS WELCOME please inquire for delivery cost.

PRICES INCLUDE VAT Phone/Credit Card and Offical Orders welcome,
Full range of Printer, BBC, AMSTRAD & ATARI accessories availzble. Offical ACORN approved Dealer.

C.JE MICRO'S (Dept MU 4 ] 78 Brighton Foad
Warthing W. Sussex gh11 2EN (03031 213361

EEmicircs
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NEWS

Eproms
for all

FOR expert users Ground Con-
trol, the Essex manufacturers
have produced an eprom pro-
grammer compatible with all
BBC Micros with a user port.

Multiprom plugs into the
port via 0.6 metres of ribbon
cable and a socket, taking
power directly from the com-
puter,

Developed from the com-
pany's UVIPROM range, the
new product requires UVP 1.1
software.

Multiprom costs £44.85
and UVP 1.1 £5.

BBC Micros land in jail

SIX BBC Micros are behind
bars at HM Prison, Channings
Wood near Newton Abbot in
Devon, playing a vital role in
helping the inmates learn
everything from spelling to
business practice.

Education Officer at the
prison, Bob Howard explained
that they had been used with
great success for about a
year.

“They are used largely as
classroom accessories at
present, though we do have
computer literacy classes,

both for the community and
the inmates”, said Mr Howard
who [s employved by the local
authority.

He explained that the pris-
oners were able to use the
BBC Micros in a variety of
ways. Some simply learmed to
read and write with their help,
others to spell and produce
special fetters.

There was also a business
studies course, which made
use of Database Software’s
Mini Office i1,

“4{] the tutors have a

working knowledge of the

machines but we need a full |

time computer tutor”, he said.

“Indeed there are plans for
courses on programming and
word processing which will
require such a person.

“We are very happy with the
BBC Micros but we have to
regard them as a means to an
end rather than an end in
themselves,

“The classes take them as
they find them and are taught
not to regard them as magic
wands”,

Showcase

< From Page 9

of complicated formatted
reports. Price £19.95.

First in a range of collec-
tions for the BBC Micro will be
available from Superior Soft-
ware. Each will contain seven
hits plus one brand new title.

Volume One features
Karate Combat, Repton,
Starstriker, Airlift, Wallaby
and Syncrom. Volume Two
offers . Kix, Repton 2,
Deathstar, Space Pilot, Mis-
sile Strike, Overdrive and
Crazy Painter. Both collec-
tions cost £9.95 on tape,
£11.95 on disc.

Slogger will be unvelling
their new 32k sideways ram
for the BBC Micro. Plugging
directly into a BBC rom
socket it will cost approxi-
mately £25. :

The Electron & BBC Micro
User Show takes place at
UMIST, Manchester, March
20 to 22. Doors are open from
10am to 6pm Friday and Sat-
urday, and 10am to 4pm on
Sunday.

A money-saving advance
ticket order form appears on
Page 15 of this issue.

L

n‘ [ 'r-"----

The computer on a card

RECENTLY formed Warwick-
shire company, Central Con-
trol Systems is planning to
release a new “cuckoo” com-
puter soon.

The Forth-40 is a single
board computer designed to
work with the BBC Micro,

using rom-based software,
and aimed at engineering,
instrumental and laboratory
work, particularly in connec-
tion with administering con-
trol and testing equipment.

It is supplied as a single
height Eurocard and uses an

enhanced 6502 processor
running at 2Mhz.

Further features include
two programmable counter
timers, auto run capability at
switch on, an RS232 interface
and battery-backed memaory.

The board will cost £130,

TWO million French people
now have access to pages
from Ceefax thanks to a BEBC
Micro. '

The BBC has just begun a
six-months experiment with
the French Kiosk teletext
seryice to provide a selection
of Ceefax pages.

The major problem to over-
come was that the two sys-
tems operate differently.
Ceefax pages are on a car-
ousel — you wait for them to
come round. The French
system has a pile of pages,
each section of which can be
called directly.

The BBC Micro overcomes

Merci

BBC!

the problem by ensuring that
a particular page number in
Britain always takes a given
place in France.

A spokesman for Ceefax
explained that the Channel
crossing had come about
simply because the French
had asked — and there was
the possiblity that Ceefax
could make money on it.

“Their system is really quite
different. It is going very well;

they have about two million
subscribers”, he said.

“They discovered about
40,000 resident English
speakers in the Paris area
alone and they also believe
there is educational and
tourist interest in the pages’.

Another difference about
Kiosk — just one of a number
of services offered on teletext
in France — is that news-
papers take space on it. From
now on, the BBC will provide
news beside them.

Initially about 100 pages
will be made awvailable from
Ceefax, updated as often as
the BBC can manage.
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FONTWISE+
FOCTRISER
FONTWISE+

FONTWISE+
FONTWISE+ ;
FORTUBISE+
FONTWISE+

Frn ‘S TN I N A e B R AR OB R B = Ny

el =l =]

- T Y

ARTROOM MASTER £25.00
ARTROOM COMPACT £27.00
ARTROOM + MOUSE £59.90

State whether for Master or Compact

EI%E u] ?E.”—"'R:k'ul—'ﬁn-ullwmo-rl -

FONTWISE+ PACK £30 08 Middlewich Rd
e ey ovwas, Northwich

version now available for MASTER series. CheShlre

Add £4 for 3.5 inch version for Compact. ng TDA

Send for our catalogue today. Te].: 0606 4851 1
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MCRO MEDIAR

0707 52698 or 0707 50913 -

Computer

Supplles

Printer Ribbons

Mixad types for guantity breaks

24+ 5+ 12+
Acom APED 270 230 2.0
AP100 270 230 210
Ink Jet Cartridge 7.50 per pock of four
Brother M 1009 350 300 280
Red Brown Blue Green 495 455 425
HR 15M5 330 290 240
HR 15 Fabric 340 3.00 270
Canon PN 154/1080 320 270 250
Red Brown Blua Green 470 420 390
Cenfronics GLP 350 300 2.80
Red Brown Blua Green 495 4465 425
Dalsystep 200005 290 240 220
Fabric 410 380 350
Epson PUMM/RXED. 280 240 220
Red Brown Blue Green 400 330 3.10
Lx 80 280 240 220
Red Brown Blue Green 4.00 330 3.0
Juki&&10 280 240 220
Red Brown Blus Green 400 330 310
G100 MS 230 190 1.70
610055 1.40 1.10 1.00
2200 Fabric 3460 330 310
220058 300 240 240
2200 Coer 390 350 330
KagakFa10:/210 320 270 250
Fad Brown Blua Grean 470 420 350
M/Tally MTEOM/S 380 300 280
MNECPC 8023 360 300 280
Okl 80./82 150 1.20 1.0
Red Brown Blue Green 240 200 1.80
PanasonickXF110 390 340 290
Quendata 2000 MS 290 240 220
Fabic 410 380 350
$elkosha SFE0 270 230 210
GP100/250 270 230 210
P00 370 310 290
Fed Brohwn Blue Green 490 440 420
Shinwa CPE0M/S 3.80 3.00 280
Smith Corona
D100/200 490 450 4.00
EL1000/2000 M5 830 770 700
Fobdc 370 340 330
Com 4.80 450 4.30
Star Sarmini 10x 15 1.50 120 1.10
Fed Brown Blue Grean 2,40 200 1.80
ML10 550 480 450
Walers WWED BYS 380 300 28D
2000 370 330 20

If the ribbon you require Is not listed
fing 0707 52698 and let us quole

Pan filt revolves around 360°
12.5° titable up and down
adjustable by front mechanism,

12" Monitcrs £12.00
14" Monitors £15.00

Adjustable
Copy 7
Holders

N Ad Adjustoble desk
clamping. Magnifying
cursor line poper
height adjustable clip,
paper thickness
adjustrment.

£20.90

Ad Adijustable
" desk clamping. Plate
positioned 360°,

£13.90

Please state no. of labels across the
shest (1, 2 or 3).

Micro Medlu Brand

Universal 54" Discs
Reversible with 2 notches and index
holes. Lifetime guarantes, hukb rings,
envelopes, labels. Suttable for 40 or
80 frack. Packed in plastic librany
oase.

10+ 30+ 50+

9240 8.90 8.50

Unbranded 54" Discs
Certified lifetime warmanty

hub rings, envelopes, labels
Prices per 10 Discs

10+ 30+ 50+
35/DD 40 6.50 6.00 550
Ds/DD40 750 7.00 650
Ds/DDB0 8.0 8.00 7.50

Unbranded 34" Discs
Lifetime Guarantee/abel sets
SS/DD 1700 1400 1500
DS/DD 1900 1800 1700

M 5'1"4" Lifetime Guarantea

550040 1030 990 960
DS/DD40 1250 1220 1190
DS/DDED 1520 1520 1480

3“ 3‘ . Lifetime Guarantes
50D 2050 2030 2000
D5/DD 2550 2530 2500

Verbatim Datalife 514"

S5/D040 1170 1140 1110
DS/DD4A0 1470 14,40 1410
DS/DDBO 1970 1940 1970

puter Labels
Continuous farfold, sorocket fed
Price per 1000 1.000 2,000
T0x 36 420 380
89x 34 430 3.90
89 x A% 590 530
102x 34 450 A20

Head Cleaners

Discs with 15mil cleaning solution
514" Head Cleaner
31" Head Cleaner

Printer Leads

Ceanfronics lead to connect BBC to
Epson Kaga Canon etc.

1 MR 430 2ZMIR 850

Printout Binders

Adiustable hardback ring binder for
11x9%to 12x9% cont paper 40mm

paper copacity
BLUE RED or BLACK £490 each
set of 5 indexes £2.30

94" Backing Sheet for
Printer Stands Fixed 1m¢|n:-
5mm clear perspex . 1,000 2,000
05 x 325 x 100mm 70x3630cross 420 3.80
89x3462across 660 &.30

102x362across 470 &40

£19.90
£24.90

80 column printers
132 column printers

Computer paper
Plain fanfold, micro perf edges
Skze Weight 1000's Price per bax
gsm perbox] box 2bxs+

11x91% &0 2 1440 13.60
B0 2 17.80 1430

EXACT A4

1134x9% 70 2 2400 21.30
20 1 1520 1270

Ad Fixed froctor paper avallable

Disc Boxes

1 3+
MM 1005V x100 11.70 10.00
MD 1005V x100 11,70 10.00
A 50 5Va x50 870 7.90
MD 50 5% x50 870 790
MM A0 3% x40 850 7.40
Rexal Minl Disc Box 5.00

Plastic Library Case 3 for 4.00
All MMMD boxes anti-static with lock

Disc Mailers

Price each 50+ 100+
Rigid Cardboard holds 40p 28p
upto3discs

@ Educational and HMG orders accepted. @ Trade enquires. @ Personal callers welcome,. @ Open Sat 10am - 4pm
ALL PRICES INCLUSIVE OF

Orders despatchad. 24 hrs,
Pleose allow 5 days for
daliveny. For nant day delivery
pleasa ring for datalls,
Postoge covers LK only

Hll [

Please add VAT at 15%

T i)

POSTAGE & PACKING

w—

/

24-Hour Credit Card Orders

0707 52698

U T
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ACCESS HOTLINE
Ask for Jaequi E
0625 528885
24Hr Answer Service
(ELECTRON VERSIONS AVAILABLE)
) PRESENTS A SELECTION OF HARDWARE, UTILITIES & SOFTWARE FOR THE BBC MICRO
‘@" COMPACT DIsCs e C.DS. ACORNSOFT/SUPERIOR'S
SUPERIOR/ACORNSOFT Brian Clough's ACORNSOFT'S HITS VOL | SPECIAL OFFERS
COMPACT DISCS 3.5 FOOTBALL FORTUNES RRP Ours MAJIC MUSHROOMS
REVS 4 REVS TRACKS RAP £19.65 Our Prics £18,65 RAP Ours Cas 8,35 845 Disc £10.95
ELITE ARP £19.86 Dur Price £17.85 Cas 1435 1295 Disc 1.5 10£8 A A:HE Cas B85
CITADELXARATE COMBAT/SPEECH Dise 1735 1595 ACORNSOFTS HITS VOL I KUNG FU Cas £6.95
REPTON 2GALAFORCESTRYKERS RUN GREMLINS RAP Dus POLE POSITION Cas £5.95
RAP £14.95 sach Our Price £1245 sach Footbeler of the Year Cas 995 845 TRIVIAL PURSIATS Disc £15.95
LCL Cas only Dise 1195 1085 OFFICE MATE Cas only £10.00
Moro MatheMicro EngisivMero FrenchMega Mahs £21 50 sach RAP £9.96 Ous £8.65 Compact varsions £12.95 aach Ends. 150 Aprl 1967
MM OFFICE I ig* ,.,g*.* DOMARK'S VINE MICRO'S ROM LOGOTRON LTD
Owr "@* ELECTRIC DREAMS FREBIRDS TRIVIAL PURSLITS Young Players Edin. SOFTWARE ADDCOM XOR
AAP  Prics ARETRACK CHOLO RRP Ours RAP £28.00 Our Price £26,00 RAP Ours
Cas 1495 1285 BBC B + MASTER ARP Ours Cas 1495 13.45 REPLAY Cas 805 B.45
525 1655 1495 RRP Ours | Cas 1255 11.45 [ésc 19.85 16,56 RAP £35.00 Our Prica £31.50 Dsc 12.95 11,65
¥ 195 1795 | CasOnly 009 B4 | Disc 17.95 1596 Piaass stale Op. system
RAP  Qurs RRP  Ours RAP  COurs RRP  Ours
ACORMNSOFT EPIC SOFTWARE | Disc varsions add £2) LLAMASOFT Tralk 800 TOO
Viewspad Fom oS 1555 Tha Wheel of Forune (cas) 995 A4S Colourspace (gas) 785 686 ACORNSOFT AND
Biaator | ) 5% 1325 Caste Frankerssein (cas) 1% 655 MASCEN SOFT SUPERIOR SOFTWARE | Disc version add £2)
Avitor (cisc) 1765 1525 Th Quesd of b Holy Giall [cas) 795 858 Trasasuns Hunt 955 A% Tempesr 995 A%s
Firabug cas) 895 A% of Klain {cas) 795  BS55 Block Busters T8 B35 Repion® 985 895
Snocker (disc) 1150 1050 RARE&AD Budis Eye 836 745 Death Star 935 A%
Gatowsy I Kares | 595 498 Sentral (e 4995 A4S Gokd Run 835 788 Fepion 2 895 86
of Hamd [cas) 995 885 Seriined | s 1485 1256 MELBOURME HOUSE Citadal* 855  B5S
A NLINEWO RD GILSOFT Classic Advenire B35 565 7 955 4%
Italian 1495 1295 Tha Quil {cas) 1685 1545 Hamssmad T8 BES Karate Combal {cas) 4% 795
1455 12895 The Cuif | 29 2045 Tarmormelinos 75 BG5S Karala Combal |disc) 185 1085
ADDICTIVE GAMES GOLEM (ko desc wersion add £7) Haobbit [cas) 1485 1145 Theust {cas) 795 655
Footal Manager %S 755 Educaton | BOO 7 Exploding Fist {cas) 935 A% Theust (disc) 11.85 1065
Boffin 995 895 Educaton Il BO0 700 E:mmm 1495 1345 S yars Run {cas) 895 B7S
ADVENTURE INT, Fun wit wonds 4 7o [m% Bas 785 g:rm Riun {isg) 1.5 1065
Robin of Sharwood T8 695 Fun with numbers 800 700 MCROPOWER (Dise version add £ Forca (cas) 955 AT
ALLIGATA Jﬁ* BO0 700 [r. WhiavTernoe Mg 1856 17.25 Gala Forcs [disc) 11.95 1065
Dcathion (disc) 988 RS HEWSON Casth Chest 1295 11.65 Repian 3 (cas) §05 A4S
Wit Claret Wins Il |disg) 995 B Hiatvow ATC, 7565 695 Ghauts 785 65 FRapion 3 {disc) e 1085
Cuiz Cuast | tisc) 885 BSs Fantasia Diamond 795 698 Crwss 1% 855 Reanvisnizkoul |cas) 595 A4S
Son of B T8 B3 Souharn Bale T 6% il Gorilla 185 B4 Ravensiod (disc) 195 1085
ATAR ASLACON SOFTWARE Fellx in Faciory 1% 685 Eite {cas) 1296 1188
Poia Pesition 995 89S T8 BT Slock Car 695 595 Eiite {disg) 149 1365
Rotoyon 9% A% Cavaman Capors 785 695 MIRRORSOFT (Disc varsion add £3) Reve + 4 Tradks |cas) 1295 1185
BUG BYTE Conraplion B35 695 Count with Cliver 785 B Flavs + d Tracks { 1495 1385
T Kingdom Valley (cas) 255 Bug Eyes Il (cas) 7% 635 First Staps 885 785 TYMESOFT {'Disc versions add £3) -
Tennis {cas) 296 Frankanstein 2000 895 595 HeraThera with M. Man T8 A% Goal jcas) 795 BS%0
ook Atac o) 255 InL MegasporaGinasts B45  TAS Quck Thinking Plus B 595 Goal (disg 1156 1065
Savage Pond (cas) 295 Lasst of e Fres 79 675 Harriar Seike Fonoe 855 A% Fulmashook [cas) 796 650
Robots 2% Theumdins sk T8 &7 MC LOTHLORIEN Fubrashock |desc) 11,95 1085
L ickat 295 Thundersinck 1l (cas) T8 875 Radcas 695 585 Jed Sal Wily 1l |cas) 95 6N
Starknce 7 295 Thunderstmack i 1188 1085 Paras 695 585 Jod Sat Willy I {dise) 195 1085
2 255 INCENTIVE Johrry Rab 695 595 Theis Beg KO, |cas) 795 BS0
S 296 Moon Crasta (cas) TH6 . AES Spacial Operalions 695 Bof The By K0, {disc) 1.2 1085
COs Maoon Crasta (disc) 996 A5 Batdarone 695 585 momwaalh Games (cas) 185 BS0
Colosss Chass [V (cas) 905 A28 Graphic Adv. Craalor (cas) 285 2045 Walerig 8495 496 Commonwaalh Gamiee [disc) 11.85 1065
Cobosgiee Chess [V (giss) 1495 1285 Giraphic Adv, Crasator (disc) 2185 2500 MCROBYTE US Drag Aad 855 588
Steve Cavis Snockar [cag) BOS T8 M AGINE Er Bart 4% a05 Vindaleo' T8 650
Steve Davis Snooker [disc) 1295 1195 Wiy 955 895 Fevars 495 395 lan Botham's Test" 195 695
CLARES Wizardora T8 65 Pinbal 48 195 Mouserap* 695 595
ProBla (dise) 1200  11.00 ie A Kung Fu 9595 895 WOSAIC Weirier (Fympics* A 1
Forhwisa P (s 2000 18,00 Kung Fu (disc) 1295 1165 Erk e Viking [cas ondy) 7% B Jet Sat Wily' B35 75
Brom (ROM) M50 M50 Hyparsports (disc only) 1205 1185 OCEAN U.S. GOLD
Brom [disc) 2750 2500 Yia Ay Kung Fu |l (cas) 805 TES Diadey Thompson Superiest (cas) 895 75 Spytunier 595 R4S
Hapbca Il (disg) 1500 1350 Yia A Fu l {disc) 1205 1185 Daley Thompson Superisst (dise) 1285 11,65 Blaach Hoad 555  AoS
Erfanced Beta Base [dist) 2500 2200 KOSMOS SOFTWARE (Disc version add £1) Malch 985 A5 Rt Planat T RS
Bara Base Uihibes {dr] 1200 1085 Franch Mistiess & o B 895 T REDSHI Impossitie Mssion {cas) B TES
om Fom 4000 3600 Gamian Master A or B 8% 788 En%‘m Cil War {ras) 955 505 Impossible Mission (dst) 1455 1365
Macrom disc BM 1200 Sparesh Tul A or B° 495 785 ROBICO SOFTWARE (Disc versian add £2) Crystal Caslles (cas) 986  Bas
COMSOFT Angwer Back Jun. o San* 995 895 E?: : 955 A5 Crystal Caztles (diec) 1498 1345
Playbor 49 185 Anzwer Back Sport' 995 A9 Enithar 7 (disg) 17685 1645 Raid v Moscow 995  g45
DR SOFT émDhc 40T add £ Iﬂu-dla ] T8 695 ksland of Xaan 995 B35 ULTIMATE
T47 Flight Sm* T OB LCL [[ise version sama gioe] Fick Hanson 9% B Alic Aac T8 695
Prantom Comba* 488 BES Wocro Maths (24 progs. 0f Level) 2450 2150 Progect Thasas 995  BES Alian 8 995 A%
Doubla Phaniom (disc) 1995 1788 Mcro English (24 progs. T Lewel} 2450 2150 Myrom 995  HES Kraghiore 95 A%
DATABASE (Discs add £3)° Moga Maths M'IJE A5 NS SHARDS [*Disc varsion add £3) Jipas T35 A%
Rad Amows’ a5 705 Wcro Franch [0 Laval) 480 N Operation Saka 75 6% Satwe Wolf 895 B
Instant M Oty LONGMAN'S SOFTWARE Whaopsy B35 505 Wighitshads 895  BSS
nmums on board M 595 Hésl meFE . Ianmm %Ib:tc e 485 A mmnﬂn End* 995 A0S
ESIGN PEDPLE LEISU {Diss: add
Tanks (dsc) 129 1185 Saattie 2% 1165 O Lovel Maihs Ex 9% 8% Stock Sale Ring for Availabllity
Sl Brsmak {disc) 1099 985 Meropoly 1295 1188 O Leval Chamisry Ex. 855 A% Woed Games dsc  8.95 Robiny
DOMARK LEVEL® © Leval Phyysics Ex. 95 a9 Str Drllercag 295 Shewood e 5.9
Trivlad Pursuits [cas) 1495 1245 Price o 895 8% SOFTWARE INVASION (" Disc varsion add £9) Pinball cas 295 Jat Power Jack cas 2,99
Trivial Pursasits |disc) 16995 1586 Advonire 895 A95 30 Borb Ay 795 695 Ebert cas 295 Kilor Goilacas 2.9
DURELL MARTECH (' Disc acd £ Dungoan Advanies 585 8% Guremokg 18 B Conrapton cas 495 Jal Boal cas 459
Sam Fen's sip poker (disc) Acom Emsir aid |she 65 595 Bitzhrieg’ 755 68 Grominscas 599 Overdivecas 4%
DFS oniy 1285 1165 Lerds of Tima G895  AG5 JotBoat 785 695
Tarzan" 885 845 Fiatem b Eden 88 A 30 Grand Pri® 935  A55 SPECIAL OFFERS
War [cas) B35 765 Snowhall 985 AS5 Staitway to Hed* 1235 985 CASSETTE ONLY
Wi (s 1435 1298 The Wam of Paradisa 995 BS5 SQWARELSOFT Chuckls E 285
Combat Lyra B 745 Aed Moo 63 585 Supargolf 5 es M Wim?ﬂﬂ 495
EUT £ , ; . ;
hmd'El [cas) 955 A% 21st Software Limited. 15 Budga'l‘uld Avenus, Wilmsow. Cheshire, SK9 2J5. Tal: (0625 528845 Forrnss 295
Arwol! {disc| 145 1168 ALL PRICES ARE INCLUSIVE OF VAT AND CARRIAGE 8.C. Bil a5
Commando | cas) 8% A% OVERSEAS OADERS PLEASE ADD £1.00 PER ITEM L.C 8. Digger 4.95
Commando (dise) 1495 1385 We guarantes all titles are oniginals. We offer a quick and reliable sarvica, Crossword Puzzier 395
Paase send me: Cas Disc[”] 40T 80T Mamea s
Compact Cise bd Vet Please make cheques payable fo:
3 g 215t Software Lid Address &8
2— - £ Send Orders to: L
5 . 21st SOFTWARE LTD. Dept MU
; 15 Bridgaefiald Avenua,
4 e £ ki Wilmslow SK9 2J5 Post Code
Tel: Wilmslow (0625) 528885
TOTALE . Tel. No _
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0 22

MARCH

Buy
your
tickets
NOW

and save

£1

per head!

N ] TWO showcases to
| keep you right up

to date with all the
new products now
available — plus
lots of bargains at
rock-bottom prices!

Discount ticket for
the Manchester Show

§ it Rl i e e e Rl R T S

R i f B 1 1 1 -
Bring this coupon to the show
I to get 50p per person off the
l normal admission price of £3
(adults), £2 (children).
Valid for up to four people.
Nﬁ_t'mn,‘, 10am-6pm, Friday, 20 March
oy

10am-6pm, Saturday, 21 Marc
10am-4pm, Sunday, 22 March I

" & Renold Building
o
hm SR sHe UMIST, Manchester

BEC MICRO

310

Acressty
I I LLLL] 5 il A

l Admizsion af door:
£3 (adults], £2 pnder 16s]

R p—p——— |

wo shows BBC Micro
users shouldn’t miss

lﬂam -6pm, Friday May 3

-Bpm, Saty
ID‘“""‘F“I Sun

Wherever you live
there's a show
dedicated to your
favourite computer
that’s within easy
travelling distance
of your home.

Advance ticket order
for the London Show

‘_:.Tﬂu*

B e B BN B “’EH":“O -----1
“: oY

R sv New Horticultural Hall, I

Adult tickets at £2 (save £1) .. E

l Under 165 tickets at £1 £

London, May 8-10

Post 1o Show Tickets,
Tolal_ Fureps Howse, 68 Chester Road,
' to Harel Grove, Sfockpart SKT SNY.

g W
L=l
=
o
o
=
[
o=

Signed .............
PHONE DRDERS: Iﬁ:gShuml'lnﬁl us:mmn
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i PRESENTS
FREE CATALOGUE and full price list. Call now for your issue. _

(e R
TWILLSTAR COUEY TERS LD

A\

’ Phillips CM 8533 Med Res monitor
with dark glass etched scresn
composite video input RGB and
Audio Input £289.00

MASTER 128
Complete 'With Internal

MITSUBISHI DISC DRIVES

T
>
y
#
:
2
v
¥
¥
]
g
i
2
;
¥

Taxan Super Vision 620

Software £420.00 B Uiser Friendly Disk Drives 100% BBC
Master Turbo Upgrada £113.95 compatible slimline disc drives. All
Master Econet Module £45.00 drives are supplied complete with
Masier ET £373.75 w formatting diskette, comprehensive
Master 512 £217.35 Twillstar continues to offer the users manual and all necessary

cables. All drives are A0/B0 Track
switchable at the front and have two
YE&rS warranty.
514" Drives without P.5.L.
MD 4004 Single 400K
Double Sided £118.00
MD BO2C Dual 400K
Double Sided £219.00
5%" Drives with P.S.U.
MD 4008 Single 400K

The Master 512 upgrade board
incarporates the Intel BO186
rocessor, plus 512K bytes of RAM,
igital Research DOS+, which is
copatiblewith both MSDOS version
2, and CP/M 86, allows you torun a
large proportion of the most useful
programs available. A dual B0 track
disc drive is required (o run
programs on the 512. Provided free

MASTER COMPACT for your Home
Education and Business neads|
Complete with bundled softeare
and an integral 3.5 Disk Drive inthe
following Sysiems:-

SYSTEM 1 linc. vaT £414.00
*12BK* *Singla 640K Drive® *UHF
Modulator* *Bundled Software®
SYSTEM 2 fire. waT) E488.75
As Systemn 1. With *12* High Res.

A\

AL A LA A Y L L LR ANA SRS

with 512 upgrade board are three . : : . Double Sided £135,
UM e M Dissh Ton, GEM Eﬁ%ﬁﬁme Moniter L High Resolution colour monitar el g 2L 2500
Wirite, GEM Paint. Ag 5 starna; Witl‘flgﬁ'xtl"?ruadiuu; ;v;tl;#g\-'g;iglunlque fn, ot Eeiila Bei £F248.00
i i j r rice,
EE‘F::;”?;%SEEM Part | i::ﬁ Res. RGB Monitor® SUPEH“IE{QE"QDEEEE SPECIAL !
Refarance Manual Part 2 £14.95 SPECIFICATIONS: * Compatiblo 12° RGB High resolution colour ML B0 Lugt 400K Orives
with Master Series micro subset * - . harizontally mounted in a monitor
Z80 Second Processor  £379.00 128K RAM inc 64K sidaways RAM * maritor. Fulty compatable with IBM. stand to fit both the BEC B and the
Acorn Prestel Adaptor £125.00 B4K ROM inc 32K MOS. 16K BASIC Apple, BBC and most other Personal Mianier carre £269.00
Acorn Teletext Receliver £135.00 * Up tord internal ROM sockets * Computers. 35 x 312 line resolution, ; :
Winchester Disk Drive 35" G40K formatted disk drive & Positive or negative sync input. ey
10 MBYTES ' £1250.00 OUTPUTS: Video/RGE/Prnter Tax;;:nlmm awitchable to green, =T
Winchester Disk Drive Mouse or Joystick * Disk drive % amber, white or blue or inverse = [
30 MBYTES £1850.00 [opticnal] Econet + Serial * 5V white. Super high contrast tube. ey ——
oweer from disk drive module * Optional tilt-swivel base (with B 1]
ECONET ACCESSORIES sual B8 BBC disply modes inc. clock/calendar available). Special -
qum f:mLtaheEI . E%ﬁ Maode 7 *BUND nnsnfrwmi-. introductory offer. £299.00
tation Lead Set . Pull down menus * Desk top inc. "
Econet Starter Kit £99.00 noate pad, caleulator * VIEW 3.0 * '!l
Econet Bridge £1949.00 CARD INDEX * Full LC:IGD * BBC .I
Lewvel | Filesarver 40 Track  £99.00 BASIC 4,0 ADFS + Liils * Walcoma h
Level 2 Filesaver B0 Track £235.00 suite * Tutorials * (1770 DFS under i
Print Server Eprom £49.00 ligence) Y
5

2Znd DRIVE KIT £113.00

64K Upgrade Kit £39.95 ™
17/70 Upgrade Kit £49.94 MONOCHROME MONITORS
ADFS RO/ £20.95 Phillips BM 7502 PHILIPS
Dise Upgrade Kit £565.00 Green Screen £79.00 TO ™
Econet Upgrade Kit £49.00 Phillips BM 7522 MONI R TO |
Speech Upgrade Kit £49.00 Ambear Sereen £95.00 CONVERTER
DNFS ROM £20.00 Kaga KX 1202G £69.00
Hi Res Grean £120.00 s
Kaga KX 1203G HOW TO TURM A DEDICATED

Ultra Hi Res Amber £120.00

r—r:__:—_:—:"—“1|

MONITORINTO A FIRSTCLASS
TV SET?
SIMPLY SLIDE THE SWITCH ON
THE TV TUNER.
The Philips AV 7300 TV tuner
turns any colour monitor (with
CVBS and audio inputs) into a
first class TV set, giving you
extra versatility and value from
ur manitor. A convenient
)I:“Ja’.fmmpmar switch allows the
tuner to stay permananthy
connected to the computer and
atthe same time to a TV antenna.

MNow available
Taxan Multipurpose Type Printer
Buffer KIF-4308 compatible with
any Centronics interface

printer £149.00

WORD PROCESSING
SPECIAL PACKAGE

PACKAGE 1

Bazed on Master 128, The Twillstar
All in One Word Processing Package
contains a Master ¥28, View 3.0,
Viewsheet, High Res Green Monitor,
800K Dual Drives with PSU,
Quendata Daisy Wheel Printer
together with a box of Discs, Paper,
and all the Cables. £839.00

PACKAGE 2
Basad on Master Compact 128, The

GENERAL COMPUTER
ACCESSORIES

MODEMS EPROMS
Components and spare parts
Joysticks
Disk storage boxes
Dust covers
and lots more

Hantarax H x 12 Dark Gloss Scresn
high resolution monochrome
monitor 12° Composite Video &

Audio input £75.00 OUTSTANDING PERFORMAMNCE

OUTSTANDING VALUE

Just releasad by Hantarex 14" The latest range of Softwarae

COLOUR MONITORS

B ERRRRARRERE LG LR RN

RN EAEERARERAR R AR AR
e

....

Twillstar package includes Compact Microvitee 1431 f Colour Manitor Standard Resalution Business Education
128, Iatest version of the View Word Microvitec 1451 Med Res  £370.28 N T g : Games :
processor, single 640K disk drive, Microvitec 1441 Hi Res  £391.00 (inc. VAT : all in stock, Call for details
monochrame moniter, Microvitec 2030 Cs 20

correspondence guality printer. Al Std Res £425.50 T T R T T
connecting cables for above and Micraovitec 1431 AP ’ SPECIAL OFFER

also & disks and some paper.

£635.00 St Ros. £224.25

Microvitec 1451 Ap
Med Res

Mitsubushi 1404 Medium
Resoluticn Moniter with 840 X 200
Pixels AGE available with IBM or
BEC Leads. £229.00

FAST REPAIR SERVICE

In house service department
Repairs for computer printers
and disk drives. Call

01-574 5271
and ask for our enginesering
depatment,

\\

visit our
NEW SHOWROOM
Open 3am-6pm Mon-Sat
OPEN SUNDAYS 10-2

SWIVEL BASE

Tilt and swivel base for 12 ar 14"

monitor ar TV. “Looks very elegant”
eE"I'.l'.ﬁ

A 0 R U A SR A S AR RN

o, P, R, R, O T, T R IR R R, T T T, T, TR, T, O, T, T S, . T, T, T . . TR T T, T, T, . T, T T T I, TR T
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KX-P 1080 DOT
MATRIX PRINTER

+ MEAR-LETTER QUALITY PRINTING
IN ALL PITCHES

= OPERATOR ACCESSIELE PRINT
MODE SELECTOR (Std./Pgm. MLO.

Camp.]

* FRICTION FEED AND
ADJUSTABLE TRACTOR ARE
STANDARD

* WORD PROCESSIMNG FUNCTIONS
[Justification, Centering, L&R
alignmant)

+ FROPORTIONAL SPACE FRINTING
* HIGH RESOLUTION, DOT-
ADDRESSABLE GRAPHICS

* UP TO 40 DOWNLOADABLE
CHARACTERS

* COMMAND CODE COMPATIBLE
WITH POPLULAR PRINTER
SOFTWARE

* PRINT SPEED, DRAFT: 100

NLO: 20 COMPRESSED: 86

+ 9 PIM PRINT HEAD

i

The Panasonic KX-F 1080 impact dot
ratrix printer is ideal for applica-
tions that require economical high
quality printing. It offers avariety of
print modes, all producing crisp
clearly formed characters. Wide
choice of print sizes includes semi
-compressed and commpressed
{even in near-letter guality printing).
Operator accessible print miode
salector adds convenience. For a
reliable printer at an affordable
price, the KX-P 1080 is always &

srhart chalos. £159.00
Juki 5510

- Gives you 180 CPS &
MNLO Standards £269.00

_.and thats mot all! The Juki 5510 also
has full graphics mode, two position
‘dip-gwitch’ (providing nstant
compatibility with the Epscn and
the IBM Graphic Printer]. Standard 2K
memary (expandabie to 14K) built-in
Parallel Centronics interface and
B-switch international charactar sets. if
wumedculcurtuo.men-ptinnnuuki
5510 Colour Kit gives you sevan colours.
E£112.00

EPSOMN PRINTERS
Epzan FX B00 and FX 1000 range offers
superior printing and technical features.
200 cps in draft and 40 cps In NLO.
Complete with tractor gnd frictan fead
as standard. Offering IBM compatibility,
full graphics. Also includes two NLO
fonts, 101217 and 20cpi, double hasight
and diaubile width with 8K buffer built in.
F¥ 800 £369.00
Fx 1000
FX 800 Sheatfeadar £141.00
FX 1000 Sheetfeadar E£163.00
Epson EX BO0A000 High speed printars.
300 cps in 12 cpi mode. Also offers four
calour printing,

EX 800 E465.00
EX 1000 £545.00
Colour aption for bath EEZ.00

£459.00

CAMNOMN 55A
Wida version. Fully |1BM
compatityle.

£399.00

CANON PW10B0A

B0 column printer with 160 cps draft
and 40 cps NLO with built in friction
and tractor feed. Fully compatibla
with Epson FX80, Standard parallel
interface. £249.00

\

fa

A

STAR NE15

Cutstanding print quality at 300 cps
in draft mode and immaculate 24 pin
Letter Quality at 100 cps. Fully
featured front control panel.
Centronics parallal or RS232 serial
interface E85E6. 75

CITIZEN 120D
Dot Matrix Printer. The 1200
precision printer brings to the small
business, aducational and home
u;gr_i;uur! guality and attention to
detail. Its compact size, host of
standard leatures and builtin guality
and reliakbility that supports Citizen's
unigue full TWO-YEAR warranty
make it a must for all computer
ugers. Fast draft output: 120 cps
Built-in MLO : 25 cps. [BM and Epsen
compatible. Plug-in interface
cartridge. Tractor and friction feed as
standard. Optional cut

£179.00

Sourcse
The Compalete Solution

INTRODUCES THE NEW
TECO vVP1814

J r — E‘_"II
e '

STAR NL-10 }
Fine Mear-Letter-Quality, 100%
compatibility and total
reliability all in one easy to use

printer.For quality, ease of waperation
and dependability, nothing baats the
Srar NL-10. You get cutstanding peint
quality at 120 cps in draft mode and 30
cps i nvear lester guality. Plus, the sleak
ML- 10 offers full compatiblity with most
popular computars through plug in
interface cartridges. Just insert the
appropriste plug in interfaca cartridge
foryour IEM-PC, Commodaore, Apple

or cther parallel computer and your Star
ML-10 is ready to print. Touch a button
o the contral panal to set tha print piteh
13 choices), to select the ypetsce and f

to print bn aither draftor meodae. You (4

-;aﬁ gepn set left and right marging, ."ll |
. make top of form sattings and controd |

forward and reversa faed in the smallest

| =
1
= J
pitch. £229.00 ’ 4

Dot matrix printer. VP1814 is fast
highly reliable and easy to opérate.
# Standard BO column

+#The high-speed, low anargy
consumption 9 wire dot head gives
printing speed of 189 cps and NLO
speed 36 cps

{+Bi-directional, Logic seaking in text

|
1

e
=

MP200

200 cps in draft. 40 cps in NLO mode.
7K buffer as standard {128 down-
|nadabla charactars in NLO) optional
8K rmemorny. |C font cards. Auto in
gert-Loads paper automatically to
top of form. User friendly control
panel—easy print pitch selection. WF
board - quick change of interface to
rmatch applications. Cut shaet feeder
{optional double bin auto sheet
faader]. IBM compaiuble. E274.85

mada

£ The usa of fan-fold, roll or cut-sheat
paper is possible with adjustable
sprokat pin feed and friction feed
#r0ffers emphasized, double print,
guper script, sub script

#rustified print moda are also
awailabla including left, centre, right
and full justification

1r9 graphic modas are aveilable
‘rBaoth download and inprint buffar
can éxist simultaneously

#7K input buffer standard can ba
expanded to 15K

+Printing modes selactable at front
panel (NLO/draft, Pica/Elite, anlarge,
emphasize, condensa, italic

#11 Language international
character font is internalized

+#Both IBM and Epson compatable

MAIN UK DHSTRIBUTUR
MP201 ] SPECIAL INTRODUCTORY PRICE
Same as MP200 with 136 columns Jinc. vaT) £229.00

£318.55

:
z
g
z
P
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C
z

MICRO P MP165

80 Columns. 165 cps in draft mode,
35 eps in NLO made. Ultra high resol-
utien graphics. Friction and traction
feed. Compatible with all major mic-
ros, Quiet and easy to use. 2 Year
warranty. Epson or I1BM compatible
contral codes, £198.00

£
g
g
g
g
-
¢ Z
g z
£ a

PAMNASONIC KX-P3131

A Fully Fermed Serial Impact
Daisywheel printar with print spead
of 17cps. Diablo compatible print
wheels. Print pitches avallable are:
10, 12, 15 and proportional spacing.
Standard friction feed and optional
tractor. Paper width 13.5 inches. -
Standard Centrenics optional RS-
732C. Built with BK text buffer
expandable to 32K buffer. £243.00

=

Z Z
z

Z
Z

1 l?

CITIZEN MSPIOE

The new MSPIO with 160 CPS Draft
and 40 CPS NLO. With TWD years
Warranty E£269.00

CITIZEN MSP-15E

17" Wide carriage . 136 column,
operating at 160 cps and at the push
of a switch will print near latter
%JEI“T',‘ at 40 cps. Fully Epson and
IEM eompatible. Bk of standard
buffer built in. Standard Centronics
are optional RSX32 £379.00

g
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STAR POWER TYPE
£229.00

BROTHER HR 20

The new Brother Daisywhesl HRE 20
8K standard buffer upgradable to
16k Comes standard with serial and
parallel port

DAISYWHEEL PRINTERS

QUENDATA DWF 1120

with optienal tractorshest feader and

13 paper width facility. This Daisywhesl

peinter with 20 CPS has 96 character

grin'lwheﬁ cormpatiblewith the QUME.
tandard centronics interface.

{optional RS232 C) £169.00
Juki 8100 £285.00
SJuki 2200 E£275.00
Juki 6300 £799.00

PRINTER STAND

Fits nearly any width of printer,
Allows paper sto raga and gives idaal
viewing position. Can also be used

for computers end monitors. Steel
construction prevents banduniq ar
buckling 8.00

£

¥You can purchass any of the
ftems listed, All you have to do is
write your requiremants on a
sheat of paper, and we will
despatch your goods within 24
hours, to availability.
Plaase tha followin
amuounts for Postage and Packing.

ltems below £10.00 add £1.50
tamse below £50.00 add £2.50
Items below £100.00 add £3.50
Iterns over £100.00 add £8.00

(UK Mainland only)

All prices include VAT at 15%
Prices correct at time of going to
press but subject to change
without notice
Please make cheques payable to:

TWILLSTAR COMPUTERS LTD.

Access/Visa Card Holders:
Welcome. Call now on:-

01-571 5938 or 574 5271
TELEX: 25247 Talex G attn TIL
FAX: 01-574 4326

ASK FOR YOUR FREE
CATALOGUE AND PRICE LIST
Visit our
NEW SHOWROOM
Opan Mon-Sat
OPEN SUNDAYS 10-2

CREDIT FACILITIES

Full eredit facilitias now available
nationwide

* LOW DEPOSITS

* FAST FRIEMDLY SERVICE

* UP TO 3 YEARS TO PAY

Wa have nagotiated with a leading
Finance Company to provide this
additional service for our clients. Call
for furthis datails Typical APR 36.3%

APEX HOUSE,
BLANDFORD ROAD,
NORWOOD GREEN,

SOUTHALL,

MIDDX UB2 4HD
Tel: 01574 5274
01-571 5938 Telex: 25247

Telex G.atin TiL

T L R R
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Mike Cook plays
about with
evolution

Breeding

micro
style

can be fun

ANYONE watching the recent edition of
Horizon about Darwinian evolution could
not fail to be impressed by the simulated
evolution of the little figures known as
Biomorphs.

| was so taken by it that | laid down my
soldering iron and started to program my
own version for the BBC Micro, :

The principles of the simulation are
explained in chapter 3 of Richard Daw-
kins' book The Blind Watchmaker, where
he demonstrates that dramatic large
scale development may be achieved by
the accumulation of numerous small
changes.

The appearance of any creature is
determined by its genes which are
passed on to its offspring to produce
near identical creatures,

However, every so often one of the
genes mutates or changes slightly resul-
ting in a significantly different creature.

If this creature has a slightly in-
creased chance of survival then it will
prosper and an increasing number of the
population will carry the same gene pat-
tern. Eventually the whole of the popul-
ation may contain the same gene types.

In our simulation (to save time) each
offspring acquires one mutated gene
from its parents. We can then choose
the child to breed from for the next
generation.

This is more like selective breeding
than natural selection, but if you equate
the ability to please the selector (you)
with chances of survival then it amounts
to the same thing.

The small creatures in the simulation,
christened Biomorphs by Dawkins, had
nine genes. But the display and memaory
constraints on the BBC Micro necess-

Branching
Angle

)

Branching
Length

Figure I; Bifurcating trees
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itate a little simplification, so our
Biomorphs have only six,
The basic shape is a simple bifur-

-cating tree drawn by a recursive

procedure: This is illustrated in Figure I.

Each gene controls some aspect of
the drawing, as shown in Table |. It is not
important, however, to understand what
the genes do. In fact it could be
considered to be an undue influence
upon your selection.

The full listing of the Biomarph is
given as Listing |. When it runs you are
invited to choose the starting position
for your evolution.

The choices are a microbe, where all
the gene values are set close to the
minimum, a random point chosen close
to the minimum values, or some preset
point.

Using this last option you can
continue breeding from where you left
off if you have made a note of the gene
values.

At the centre of the screen is the
parent biomorph and the mutated off-
spring are shown in the 12 surrounding
boxes. Each mutation contains only one
gene different from its parent.

There are 12 offspring because each
of the six genes can change by a positive
or negative increment. Note that they all
look very similar — there will only be
slight differences between them.

In fact, at the smaller sizes these dif-
ferences might make no discernable dif-

ference. The gene values are extremely
interdependent and all their effects grow
with increasing complexity.

You will be invited to choose an off-
spring from which to breed the next
generation and this can be selected by
pressing any key, A to L. If any other key
is pressed, the value of the parent's
genes will be printed and the parent will
be drawn.

There is nothing in the program to
stop the Biomorphs growing out of their
boxes but this can be prevented by the
appropriate selection of offspring to
breed from.

Many creatures or shapes can be
evolved — a simple one is shown in the
screen dump in Figure I1. It is fun to give
your creations names — | call these
Bumble Drones.

Once during development | got a pass-

able likeness of an owl being mobbed by
a sparrow but it was gone before | could
print out the gene values.

This is a program that can be exten-
sively tinkered with, as the gene
maximum, minimum and increments are
all contained in data statements and
can be easily altered.

You could also include a feature to
record the progress of your creatures
and the gene values of each generation
parent on disc file or printer.

If you want to incorporate a screen
dump add the line:

1085 1F A$=" " THEN CALL dump

Make sure your dump routine is
loaded up before you run the program
and when you have the screen you want
press the spacebar to dump.

In a sense, as Dawkins points out, you
are not creating the creatures but
discovering them. However, as the
number of possible creatures is so large
the two processes become very similar.

The program as printed is capable of
generating 152,128,595 shapes. If you
could view them at the rate of one per
second, it would take you just over 48
years to see them all.

@ Create a biomorph and win a prize —
see Page 21.

188 REM #= Biomorphs #

118 REM by Mike Cook

120 REM (e} Wicro User

130 MODET

148 DIN morph(5,12),parent(5}

138 DIN gi(5,2),px(12),py(12)

160 REM READ IN INCREMEMTS AND LIMITS
CMIN & MAX) OF EACH GEME

i70 RESTORE 289

180 FOR A¥=0 TO 2:FOR BY=0 TO §

190 READ gi(BY, AX):NEXT:NEXT

208 DATA 1,4,08.16,8.2,0.16,2:REM Gene
increment value

210 DATA 1,-36,-3.14,8.1,-3.14,-18: REN
Gene minimun value

220 DATA 9,36,3.14,10,3.14,18:REM Gene
maximum value

230 PROC_INTPOS:REM Initialise display
position

248 PROC_INTP:REM Initialise parent

258 gen=g

2ol MODE @

278 REPEAT

288 gen=gen+1

290 PROC_MUTATE

300 PROC_DISPLAY

318 PROC_CHOSE

328 UNTIL FALSE

338 DEF PROC_INTP

340 IF AS="C" THEN ENDPROL

358 parent(@)=1

368 parent(1)=4

378 parent(2)=.785

IER parent(3)=1

390 parent{4)=0

400 parent(5)=0

418 IF AS="A" THEN ENDFROC

428 FOR AX=@ TO S

630 parent(AL)=(RND(5)+1)%gi(AY,0)

440 NEXT

Listing |



FEATURE
B |B+

M

y
d Gerne @ Depth of recursion used. ~
Gene 1 Basic size of Line. -
3 Gene 2 Branching angle, o
A Gene 3 Aspect ratie.
, Gene & Branching angle incremented at each new level of recursion. &
3 Gene § Line size incremented at each new level of recursion.
o
Table I: the Biomorph genes
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of Epees :
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er ) "IN 0 o ‘
18 L /| K L ,
Figure ll: Biomorph of the following gene structure:
- Gene 0 = 4 Gene 1 =12 Gene 2 =048
Gene 3 =08 Gened =095 Gene 5 = —4
450 parent(B)=RND(3)+1 740 PRINT'B -.Some random point.” 10E@ PRINTAS;:(X=ASCAS-R4E
L6B ENDPROC 750 PRINTC - & defined point.” 1898 IF CX<B OR C%>12 PROC_REVIEW:ENDPR
478 DEF PROC_MUTATE 768 PRINT"Press the key of your choic 0¢
488 FOR B%=1 TO 172 gt 1188 FOR A%=8 T0 5
490 FOR AY%=0 T0 5 770 AS=GETS:IF NOT(AS="A" OR AS="E" OR 1110 parent(A¥)=norph(AX,CX)
SP8 morph(A%,BY)=parent(AX) AS="C") THEN 778 1128 NEXT:VDUL:ENDPROC
175 510 IF (HIMOD2) b¥==1 ELSE Di=1 780 PRINT:IF A$<>"(C" ENDPROC 113@ DEF PROC_REVIEW
528 Ci=(BL-1)01Y2 798 FOR A¥=8 TO 5 1148 VDU22 1
510 1F C¥<>AY THEN 560 §0@ PRINT'Gene number ";AR"="; 1158 PRINT"C{urrent Biomorph has:-
540 IF morph(AY,BX)+D¥#(gi(A¥,0))<gi(A 818 INPUT parent(AR) 1168 FOR AR=R T0 3 :
1,10 OR morph(AR,BL)+Di=(gi (AR, B))=gi (AL 8zp 1F parent(A%)}>qi(A¥,2) OR pgrgnt{ﬂ 1178 PRINT'GENE ";AX" VALUE ";parent(AX
one ,2) THEN 560 $)<gi (AL, 1) PRINT"Values between “;gilA !
550 morph(A%,B%)=morph(AY,BY)I+DE*(gi(A 1,11:" and ";gi(A¥,2):60T0 800 1180 MEXT
|, REM %000 838 NEXT:ENDPROC 1198 PROC_TREE({parent(@) parent(1) ,pare
560 NEXT:NEXT:ENDPROL B4@ paTa 160,868,480,860 .808,860,1120, nt(2),parent (3}, parent(4) parent(5) 640,
Gene 570 DEF PROC.DISPLAY B6@,160,604,1120,604,160,348,1120,348 igg)
588 PROC_LINES 850 DATA 168,92,480,92,800,92,1128,92 1200 PRINTTAB(@,30);'Press any key to ¢
play 598 PROC_TREE(parent(@),parent(1),pare 860 DEF PROC_LINES antinue’;

nt{2),parent(3) parent{d) parent(5),640,
568)

600 FOR A%=1 TO 17

610 PROC_TREECmarph(@ AX) ,morph{l,A%),
porph(2 AY) morph{3 A%}, morphtl&,AX) morp
hUS, ALY, px(AL) ,py(AS))

620 NEXT:EMDPROC

630 DEF PROC_INTPOS

448 RESTORE 340

450 FOR A=1 TO 12

G660 READ px(A), pylAY:NEXT

670 PRINT'SPCCT4) ;"Biomorph’

§60 PRINT'An exercise in Darwinian Evo
Lution

698 PRINT'"By Mike Cook”

78@ PRINT"Based on an idea by Richard
Dawkins”
718 PRINT*Author of THE BLIND WATCHMAK
ER

720 PRINT ™Options to start evolving
from:="

730 PRINTA - A microbe.’

BTG vou 12,23,1,0;8;0;08:5

BB PRINT

A9 FOR X%=32@ TO 968 STEP 320
900 FOR Y%=256 TO 8@@ STEP 256
918 MOVE XX, B:DRAW X%, 1823

020 WOVE B,YX:DRAM 1259,¥X

030 NEXT:NEXT

9L MOVE &40,260:PLOT 7,648,764
G50 MOVE 3264,512:PLOT 7,958,512
948 FOR &%=1 TO 12

978 WOVE px{AX)-150,py(AR)-60
988 VDURSGA+AX:NEXT

999 MOVE 360,322

1088 PRINT'PARENT BIOMORFH"

1810 MOVE 368,753

1820 PRINT'GENERATION NUMBER ";gen
1038 VDU&:ENDPROC

10&@ DEF PROC_CHOSE

10858 VOUS:MOVE 368,299

{@60 PRINT™ or Breed from child (A-L)

ek FX1S

1878 AS=GETS

1218 A$=GETS:gen=gen-1:VDUZ2,0

1220 ENDPROC

1238 DEF PROC_TREECD,L,dA,AR,DT, D5, X,¥)
124@ MOVE X,Y:DRAW X,¥-L

1250 PROC_GROW(PL/Z,L,%,Y,D)

1260 ENDPROC

1278 DEF PROC_GROMOTH,L,X,Y, D}

1288 IF D MOVE %,Y ELSE ENDPROC

1298 di=L*COSITH+dAD*(T/AR)

1308 dy=L=SIN(TH+dAD®AR

1318 PLOT 1,dX,dY

1320 PROC_GROW(TH+dA+DT,L-D5, X+dX,¥+dY,
b-13

1330 MOVE X,¥

1340 dX=L#COS(TH=-dA)=(1/AR)

1350 dY=L*SIN(TH-dA)*AR

1368 PLOT 1,dX,dY:NOVE X,Y

1378 PROC_GROW(TH-dA-DT,L-DS X+dX, ¥+dY,
b=1)

1380 ENDPROC
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Acorn Systems

Mastar Turbo Upgrade £120.00
Masiar 512 rade £220.00
Masier Eprom Cartrid FREE SONY £14.00
Compact without Mmﬁ- WK Waliman £440.00
Compactwin TV Modilr Rl 54500
with Mono Monitor ok e E535.00
Cum:g with Codour Monior T, £BA5.00
mg“;ld 3.5° drive £110.00
Dual 400k 5.25° driva
{bulht in Master Plinth) £310.00

Epeon LXBG6 £268.00
Epeon LXBE Tractor Link £22.00
Epson LXBE Shoet Fesder £55,00
Epson FXBS E365,00
Cannaon PW10804 £279.00
Micro P WP 165 E230.00
Clizen 1200 with Par/int £218.00
DAISYWHEEL

Jukl 8100 E345.00
Juki 6000 £198.00
Printar - Mastar/BBEC/Compadt ead 1o sult £12.00

Computer Books

Word Proc Usa BEC View
Bﬂc Sandard Ed.

Achvanced Lisar Glilda— Biry
Applied an BBC
R

U
BASIC no'ifﬁ«?&;m {BBC/E lectron)
BBC B Compendium
BBC BASIC for
BBC Hargdwarse P
BBC Master 128/ High
BBC Micro & The Small Business
BBC Micro Advanced Pregramming
Bk Companion

BCPL The Language & Compiler
Basic Rom Lﬁ?r Guide Casseta
Baglnnﬂaualﬁii:du ‘Word Froc BBC

Burlding Blocks for BRC Games

Comp raﬁ[;& Cad Fundam BBC Micro

Cormplete Dec Manual - BB

Creathva Assembler BEC/E lactron

] rammeng Tach for BBC

Fila Handling on BERC Micra

Guida tothe BEC ROMS

Imaracing & Robotics on BBC

Imeracing your BBC Micro

Infrowd CRM-2nd Processor
Most Your BBC Disc

Code BB

iFiFuers
eCts

22 30E0R
hRGRES 5

i | Lar]
maMm ,:3
A

Drive
Mmh:rnguw Pmérhgﬂc Baii-lc
Step Bp Frog Book
Step by Step Prog BBC Book 2
Eﬂmurﬂ?aale
Tha BEC Micro Rom Book
i 2R
n o0 MmpUe
Pl =Ll

s
Practical Disc File Technigues
B502 Applicationg

Programming the 6502
Ags Lang Prog 2nd Ed.

MAIL ORDER COUPON

P&H ELECTRONICS LIMITED
22/24 GUILDFORD ROAD - BAGSHOT - SURREY GU19 5JN

Flease send me: (or order by letter)

1 at g
atg.
3 . atg.

I
|
|2
I

| enclose cheque/PO far £

p&h electronics Ltd

STHE PARADE - YATELEY
HANTS
TEL: 0252 877222

ou

e
24 HR SALES LINE
0252 878107

Roms/Utilities
Rom

BEZERRREZR

Vina Raeplay (State Disc IF)
Vine Tape io Disc
lsland Logic Music
Iskand Logic Music

Ll as]

>2335333888838833

Ieland Logic Music £2
Fleet Street Editar £38,
Spalling Checker (Cormp Con) Ram P.O

Compact Software

]

BRBBREELEY

Birgéa Barraga Golf
Care Disc:
Chadal

Compllation One
Eﬁgpllaﬁm Two

Vindakoo
Winter Olyrpics

Acornsoft Books

Craathve s

8388888

Master Refarenca Manual Pan 1
Mastar Hdu:lmm Manual Pan 2

]
urtha G, o8
cmmium

Acornsoft View
View - rocessor ROM 245,00
View 3 inc. Printar Drivers £70.00
Viewsheat - Soreadshaat ROM £45.00
View Index Disc £15.00
ViewStore - Database ROM £45.00
Wiewplat I ﬁ%
il
Prirtar Drivar Ganarator — Cassetla 4,
Printer Diriver Ganarator — Disc £10.00

FAST VAT FREE EXPORT SERVICE ON GRDERS OVER £15 NETT

22/24 GUILDFORD ROAD
BAGSHOT - SURREY
TEL:BAGSHOT 0276 74533

CUMANA

CSX100 100K 40T

CSXADDS 400K 40VBOT Switchakde
COXB005 Dual 400K Switchabie

L)

Cass £11.50

Cass £11.50

Cass £9.50

Cass £8.50

Cass £9.50

Cass £9.50

Triwial Pursuit Cass £13.50

Micro Powar 10 Hits Cass £8.50

Airwcd] Cass F0.50

Serabble Cass £12.50

Whiteknight 12 Chess  Cass £9.50

by Case £12.50

Lond of tha Rings Cass £14.50

Strika Force Harriar Cass £08.50
Ravenshull £R8.50 Disc £10.50
Aviator Cass £13.50 Disc £16.50
Yie Ar Kung Fu Cass £8.50 Disc £10.50

Accessories
Data Recorder £29.00
Data Recorder — BBC Lead £4.00
Full Praportional Joy Stick £12.50
Full Proportional Jay Stick Pair £20,00
Vormace 14b Joysiick £14.50
AMX Mouse = wihh Supar A £75.00
AMX Uil Software £13.50
AMX Dask £22 00
AMX Palntbox £13.50
AMX 3D Ficon £22.00
AMX Pagemaker £47.00
Xam 22,00
AMX Data Basae £22.00
LRIOI' At £47.00
Modam Mightingale with Conmmstar £149.00
Modam Avlo Answer Board + Software £75.00
3 1 ROM Board (APTL) £43.00
5.25n Discs 10 n Library Casa DS/DD £18.00
TV AerisdComputar Switch E2.50
BBC Kay Function Key Mask £3.00
Computer Covers Solt £5.50
Computer Covers Hard BBC B £10.00
Printer Covars —State type £6.50
Digc Drive Covers — S1aie £5.00
hu.lthu'a Moiza ﬁr NIDD £33.00
Dagital Mousa by NIDD) £33.00
BBC Micro Upgrades

| Hurry Limited suppiles |
ZB0 Second Processor + Husiness chm 200000
17770 Dise Upgrade Kit E48.00
DWFS Rom E£20.00
ADFS Rom £28.00

Gk Uirada K for B phus 64K £38.00

Philips BM 7502 Grissn ngh Hes £79.00
Philipe BMT522 At Hegh Ree £B5.00
Philips BM 7542 White High Res £85.00
Philipe swivel stand for above £9.00
Phillips CMB533 RGE + Mono + Sound E285.00
Microvitec 1431 Colour sid res 225 00
Microvitec 1451 Colour mad res £270.00
CTV/MONITORS

o 3143 14in CTV + RGBE £185.00
Sony 1440 14in Black screen + AGE £225.00
Snnm 1442 As above Remote Control £285.00
Monior 1o MastenB BC/Compact laad o suit £4.50
Philipas TV tuner (for your monBor) £E5.00

PLEASE ALLOW FOR CARRIAGE COSTS OR REQUEST CARRIAGE QUOTATION l
_ CARRIAGE COSTS - Micros — Monitors — Printers: £7.00
smammm  Disc Drives - 2nd Processors - Data Recorders: £5.00 B I
e Accassories — Software - Books etc: £1.00 per item
e ACCESS/BARCLAYCARD/VISA ORDERS WELCOME l
CREDIT FACILITIES Instant credit up to £1,000, deposit 108 - e
Pap PLEASE STATE; DISK FORMAT 40 OR 80 TRACK Y/
: \¥)
P&P MName .-’\'? G
(L R\
PAE Address o A

' Or please debit my Access/Barclaycard/Visa* (delete as applicable)

__ Expiry Date. o

Ean:l Number

{
i
I

_Telaphone A

S L= S SR PO i s N S TR " 17 4
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Darwin and
the micro

Richard Dawkins is a lecturer in Zoology
at Oxford University. He has written three
books: The Selfish Gene, The Extended
Phenotype and The Blind Watchmaker
which, as Mike Cook reports on Page 18,
was the subject of a fascinating Horizon
documentary on BBC2 earlier this year.

And he has made great efforts to
explain Darwinian theory in terms that
everyone can understand — even to
using computers to illustrate his points,

| started by asking Richard how he
developed an interest in zoology.

“I was never much of a naturalist — [
was more interested from the philo-
sophical angle: How things came to be
as they are. And the best way to get
some answers (s via science and
biology.

What inspired you to write the book?

"It's s0 exciting to actually understand
wihy we exist. | feel that people are miss-
ing something if they don't understand
how they came to be here. The book isn't

THE BLIND.
WATCHMAKER

~ RICHARD DAWKINS

Gellh Gene

author ol Tl

Christopher Payne talks

to Richard Dawkins,

the biomorphs’ creator

a biology textbook by any means — it's
specifically written so that the non-
technical person can appreciate it. It
does have a slightly science fiction feel
— that of a sense of wonder."”

| noticed that the front cover of your
book was painted by Desmond Morris. Is
this the same person who wrote The
Maked Ape and Manwatching?

“Yes, Desmond is a prolific painter of
this type of surrealist painting as well as
a biologist in the same field as myself.

“We've been professional colleagues
for a number of years. He certainly views
his artistic creativity as equally as
important as his writing.

“Oxford University Press used one of
his earlier paintings for the cover of my
first book, The Selfish Gene, but this
specific painting was inspired by the
title, The Blind Watchmaker.”

How did the documentary come
about?

“"Well, | did & Horizon film about a year
ago called Nice Guys Finish First which
worked very well.

“l gave a proof copy of The Blind
Watchmaker to the same producer,
Jeremy Taylor, and we actually started
filming before the book came out. It took

ALL you have to do is type in the biomorph
listings on the previous page, or buy the

genes.

Give it a name, such as Frog, Spitfire or
Scarecrow, and fill in the rest of the entry
form.

Send the form, or a photocopy, to the
address below before April 30. A printout
would help, but it’s not essential.

Authors of the best eight designs will be
sent a copy of this marvellous book worth
£12.95.

FEATURE

a few months to put together, during
vacation time.

“We used a Commodore Amiga, pro-
grammed by Jeremy Ruston, to demon-
strafe the biomorphs and to produce the
3D landscape.”

What kind of response have you had to
the programme?

“I've received an awful lot of letters
from young people who identify with
computer-based ideas as they've been
brought up with them.

“But I've also heard from retired
people who like the book but who
couldn't get to grips with the computer
part of the documentary.

“With the latest generation of com-
puters, which are so easy to use, the
situation may change. But for the
moment there are a lot of people who
fust switch off at the mention of com-
puters — they don't even try.

“I've had fots of mail from creation-
ists, too, thoze minds are deeply
closed to evolution — many believe that
God made the world 4,000 years ago.

“However, there are plenty of people
who are religious without being creation-
ists — religion can provide many
comforts without a devout belief in
Genesis.”

Many people accept evelution but
don't see how life itself actually started
from a primeval soup.

“There had to be a chemical event to
give rise to the first self-replicating
molecule.

“This was a random chemical event
and a very improbable one — but there
was a long time to wait and there are
lots of planets where it could just as
easily have happened.

“Other planets may have developed
life-forms completely different from our
own, but however different they may be
they will all have developed by Darwinian
principles.”

I rrr—1

: My name for the biomorph is:
maonthly tape or disc, and create an l l
interesting biomorph of your own. = -
Bring it to the centre of the screen, The six gene values are:
press 7 to copy down the values of the six e sl Sl I

I Address ; I
P

ostcode ol

Send to: Biomorph Competition, The Micro
User, Europa House, 68 Chester Road,
Hazel Grove, Stockport SK7 SNY.
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I'VE good news and bad news this
month. First, the good news: The re-
vamped Elite is superb: It's the only
arcade game | have ever really bothered
to play and | am pleased | bought the
new issue.

At the time of writing | have just fin-
ished the first mission, so | am Danger-
ous again. This will be the third time |
have journeyed along the road to Elite
status

I think | must have blasted that rogue
ship in the first mission at least 100
times before it was destroyed and there

.

T

i.lmhrii‘”“‘

-
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Enhanced
Elite a real

challenge

were constant interruptions from pirate
ships trying to finish me off. | strongly
approve of the fact that the rogue is now
energy bomb proof.

A word of warning though — this new
version is not easy. Tactics have to be
carefully planned in a way that was not
needed in earlier versions.

I can no longer go bounty hunting and
be reading a book at the same time, nor
can | treat Thargoids quite as casually as
| used to.

If you have the hardware to run the
enhanced Elite, then | can certainly

recommend it,

Now for the bad news: It looks as if
Level 9 is dropping out of the BBC Micro
scene,

There are two major reasons as | see
it: Coding is no longer done on a BBC
Micro and sales of the last two games
were insufficient to make the exercise
worthwhile. | suspect piracy has played a
part here.

If like me you think this is a tragedy, |
Suggest you do two things,

Let your views be made known in the
Micromail pages of this magazine and
write to John Austin assuring him that
you are willing to buy Level 9 adventures
in the future. His address is: P.O. Box

39, Weston-super-Mare, Avon BS24 9UR.

On a more cheerful note, | want to
draw your attention to some of the fea-
tures of Bug Byte's Twin Kingdom Valley.
| was delighted to see it reissued a while
ago at the bargain price of £3,

It was the first game giving a choice of
playing formats — with pictures — that |
came across for the BEC Micro .

You can have a picture drawn every
time you visit a location, or only when
you visit a new one. You can also choose
between short or long text descriptions.

My own preferred format gave me a
picture every time | visited a new lo-
cation and the long text description, the
best combination for preparing a map in




the way | do.

If there was no picture, | could soon
find the location reference number on
my map. If a picture was drawn, the
location obviously needed a new
number.

Twin Kingdom Valley has two sorts of
maze: The sort | like coping with — and
the sort | don't.

| coped with wandering through the
mountains happily enough — charting
the exit directions kept track of where |
was. However, the other sort of maze
forces me to say you must not do as |
did: Do as | say instead.

The first time | played the game |
bashed around at random in the twisty
maze until | found the witch and estab-
lished a trading position.

Then | blundered around the sloping
maze until | got the message and a

_holdall, Now I've been back to map them
properly.

It's amazing the way you can concat-
enate combinations of the words turny,

gold and finally the master key.

Only then can you move round freely —
so long as you can see secret doors.

The other key to a successful
conclusion lies in performing certain
tasks in the right order, Basically it is
necessary to choose a patron, either the
Forest King or the Desert King. And it is
essential to choose the correct one.

Once you are at his service, you can
look after your own interests as well. You
need to win friends, influence people,
pick up treasures, slay inimical crea-
tures and so on.

Twin Kingdom Valley was something
of a landmark in adventure develop-
ment. | am delighted that it is still
around and | would be pleased to see
any full (1024 points) solutions that
readers can offer.

Frﬂﬁfﬂﬂ" Cﬂrnﬂr

It's not always easy to find adventure
games widely advertised, so let me state
my preferred software houses, though
please remember that this is a personal
selection.

Top of my list is Level 9, P.O. Box 39,
Weston-super-Mare, Avon BS24 SUR
and close behind is Robico, 3 Fairland
Close, Llantrisant, Mid Glamorgan, CF7
80QH

Next come Magus, 4 Toronto Close,
Durrington, Worthing, West Sussex
BN13 2TD} and Larsoft 4 Chantry Road,
Clifton, Bristol BS8 20QD.

While others exist who have produced
excellent adventure games, | have seen
everything that these four have

turned out and there's not been a dud
among them. If you don't know their
games, drop them a line.

e
8L twisty, little, maze and passages, while A Sty
es still providing a sensible description. . ~-TONE is stuck in pe '
se That of course is the key to the first ;'!':‘“ of Terror: | hope h‘;h and the  though typi, g INVE
Ia maze. If you are desperate, I'll let you P gg';ﬁt_s exposition in thesf'w N.J. he's still got it i th’f-'TﬂR‘r tells him
have the moves needed to confront the litt) Micromail, it may take h.E"""EF}' Lastly. in @k TJS a bug?
A witch and get away; but you must write M&- : 'Mona  horseshoe and nail own he has the
: and ask, enclosing a stamped ark Hilton hag Penetrated Py missing item {ha;]fmb;’f?;”here is the
2 lope. Phers i iloso- £l to
e ad%:lgsgﬁ:? envelope manner b N a most professional Im to shoe the horsa? enable
ping Maze must be conquered ik Ut still has a fey Mark does offer :
at in order to gaze upon the secret of life. Iin ther adventyres Problems “ sn;mE:p With the King.
;i ﬂgﬁ;n. if you are desperate, write for the doublgone e how can he get Efe'lﬁ;NCDIumbus wantu':ﬂglsrtf:rgima_
- ithout being ki orth: § : Peary
JR. One key to solving Twin Kingdom the snake? SINg killed by Marco Polo w:ﬁ:tEtra'weHEd South ang
to Valley lies in just that. You have to find : hl‘f does he die every time h Combine the chaast.
8- and use different keys which gradually B Essi”ﬁ buttons in Microp Etm?s he directions and racters shown witp
. increase your ability to open doors. ““ﬂM"ﬂ s 2 OWer's  go: Thus. it the mfﬂ” know where o
lie There are other tasks as well, but you i ark also capyy keep hold and Columbus, th ural shows pes
won't solve the game without the master 'Sman in Kj of Ha of the go from the E:ntren the direction to
of key — and obtaining that is not easy. - mil, even tunnel is NW. ance to the snary
it | You start off with a brass key, can get
a bronze one and must find a silver, a
Ery
1
15.
) j o
lo- A.D. Marter's problem in the Novem- clearing is a valley with a waterfall: the Mathom House; a_ctually a visit to
he ber 1986 issue was getting started The essential move here is THROUGH the mayor's office first means you
WATERFALL. can get in legitimately.

with Labyrinths of La Coshe.

This has drawn replies from Simon
Young who hacked his way into the
program and Roger White, from my
old University department, who
played it straight and sent in a
detailed analysis.

Simon wondered what the egg is
for: Roger says you should leave it
with the thief for a bit.

East of the forest clearing in Laby-
rinths is a necklace which forms the
basis of a teleportation system. N
and W of the clearing is a tree to be
climbed.

And W of the clearing is a grating
that can only be unlocked from

underground.
Finally, several moves S from the

Roger is only 7% sane in Price of

Magik, the best score I've seen so far,
and | shall include extracts of his
work on Labyrinths in a future
column.

Andrew Armstrong has found a way
to kill the Green Knight in Lond of the
Rings, though he's not sure if it's the
method intended.

Get the candle stub from the
Mathom House in Michel Delving and
take it to the monastery. Wear the
ring, go W and enter KILL KNIGHT
WITH STUB, repeating this until he’'s
dead.

This may be a bug, or just a
dreadful pun on candles and (k)night.

Andrew had to wear the ring to enter

Matthew Hall has passed on tips
for playing Erik the Viking.

To get the crew, blow the horn. To
set sail, push the ship, get in and go
W. To escape from the mist, wave the
tube. To escape from the maelstrom,
throw the plug overboard.

To survive the sea dragon, climb
the mast, enter the dragon’s nose, go
E and N, take the feather then go
back. The dragon will let you go.

To enter the church, kneel and
pray, when inside read the book. To
enter the cairn, knock with the
hammer. To enter the enchanter's

maze, pull the tapestry.

To pass the eagle at gravel beach,

Turn fo Page 24 »
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<« From Page 23

L

and enter MEND SHIP.
of Bored of the Rings.
James Parker and

answer here.
What's the ring for? You

Arrogant.

in due course.

S.

ive mutton. To pass the icicles on
E:eberg ledge, light a fire. To stop the
ship sinking, take the trestie tah!qs,
break them, take hammer and nails

Two more readers are stuck in parts

Walkinshaw both have problems with
Old Man Willow. CRY HELP is the

lace it somewhere to finish the
E,ame. HIDE is the proper route to the
farm (where there is some ale) and
the route further into the _adventure.
You have to enter the inn to get

| can't wait to see what the aut?(lors‘
joining forces with Level 9 produces

Harry Miller can't leave the first
location in Philesophers Quest: Forget
the cup of tea, take the aqualung, the
keys and the rod, THROW ROD and go

Scott

need to

Hall of Fame

Gary Smith has sen

am very Erateful.

uart Swfntan, a true
has solved Lord of the Rings
neat, logical maps,

Jacob's Ladder (1): Leave the

shovel for the mome
3 nt and
base of Jacob's Ladder, e

Open the toolbox, clim
: b ou
ladder ang E0 north from the piagform
to S::pf?ﬁge Covered in uni-slime
P the cat (50, E0 back
Jacob's _Ladﬁer and take the s!?:vt?
and get into the shuttle,

. Take the
Wwarehouse. Take ang

® See you next month. Until then, happy adventuring.

t a mg and
solution to Castle of rE::r whi:ﬁili

Tolkein fan,
Part 1 with

4 ; :
’ Ow for Stuart Booth's conclusion

lance and Jink
Snow dozer,
extinguisher.

leave the Snow dozer ( 100)

Go up, turn

The shovel keys. lance

cylinders have no further

be d{ﬁppeﬁ, Enter the 5
take it gy the way back

Ladder.

Jacob’s Lag der

room: Gp

up the Ramp to the T junc

looks risky

tinguisher from the tray,

glectro flute th

€N press

(2). the control
back up Jacob's Ladde, and

- Wave the tray (5
to the old Controy Rmm}'{ O} and go

Take the electrg flute ang fire ayx-

Some very

ed cylinders. Enter the
E0 down ang take the fire

the key ang
and linkegd
se and can
huttle ang
to Jacob's

tion which

Blow the
the ex.

- EXCept

I .
DISCOUNT DISCOUNT
COMPUTER COMPUTER
SUPPLIES 5 = [ SUPPLIES
31 ABBEY ROAD, BILLERICAY, ESSEX CM12 ONF. TEL: (02774) 51443
DISC DRIVES
ACORN COMPUTERSH. VAT Ine. VAT ; exc. VAT inc. VAT : BOOKS e, VAT Ing, VAT
e e HOWIN STOCK : — = — — 7] Mitsubbhi 5.25° 2 yeor manufocturers guarmntes Master Referance Manual Part 1 AL £15
Master ‘Compact Mew BEC systern with integral #0yB0 seftchabie (switch af front of unit), Master Reference Manuwal Port 2 215 £15
i 3.5 disc ond separate keybood, 128k RAM. I Complete with Manual and Utiiby sk View User Gude £10 £10
ICwnascDrr'pleTe wilh a wide range of software, : Without PSU BBC FI RMWARE
View, Logotien ond much more Single 400K DS €102 £117.30 exc. VAT Inc. VAT
|Bose unit €385 £442.74|  Duoi sook0s $190 21650 An Mouse with Super Art R e
Base unit + UHF moduletor £395 SASAZE  Wth PSU i S50 54900
Iﬂmmhrmmrmmarﬂfw A5 £534.75 Single 400 05 E117 £134.55 View Store £45 £5175
lBqse uolt + colourmonlter — 595 §8A495]  Duol 500k DS 215 24125 o et £45 g5y 75
BBC MASTER 128k with VIEW and other Dl B00k horentaly mounted In a monitor Norch B £A0  E£A400
frew sofhware £390 £448.50 stand. Fits both the BBC and Master seres.  £950 £287.50 Printraster (Epson or Stan €97 £96.d5
BBC B 32¢ (price subject to avallabiing Low eest 5.25° Hoshin dives 1 yeor guarantes Help ROM o1 415
frorm 200 23000 Single 400k DS Withaut PSU 290 10050 g e i 98 ©1050
ADFS Upgrade with manual £24 2950  Duol 800K OS Witheut PSU £170 €19560 o £45 %5175
1770 DFS Upgrode with monual 45 £51.75  Single 400k 0S With PSU E105 £12075 (L ot S5 £5175
Eprom Carfridge £13 £1495  Ducl B0k DS wifth PSU £190 £21850 o T8 ewon
1.5 Disc Drives POA It POA
MON ITO RS 525" ond 3.5 combinations POA, e —
Prices Include cable-BBC exc. VAT Inc. VAT Hord disks from €41 Discounts available for quantity
Philips 8501 stondard resolution colour £150 £172.50 Pleqse telephone for information purchases
gt sl gl RelE R Large selection of educational and
PHEM DTSR O i, P business software.
Taxan 14" stondord resciution cokour £192 £220.80 PRINTE Rs LY Educational and official orders
Taxxan Su son I high resoiution colour— £320  £348.00 ; - welcome,
Taon Sl_lmpawﬁm I'I.I'Tu'lhml.ﬂ‘hu-rcs eoiour £345 £394.75  StarNL10 30cps ML 120cps Doft £205 £235.75 VAT 85 50 s
Teman Monochrome green of amber £105 €120.75  S1orS01040cps NL 160cps Draft 2319 £3485 Carriage (incl, VAT £2. ers
Microvitec 1451 med res colour 233 26795  Toxan KPEIS5 160cps Dran 280 322,00 under £80
Monitor stand for Master €13 £1405  MPIG5 Meps NLQ 1650 Draft £195 £224.25 £8.00 orders over £80 +
EP 80+ 100 cps Draft : g i‘-g E'zl d?-;g £2 for additional items
Epson LB 280ps NLE 120cps Dig 1 7. . .
Box of 10.6.25° Gétpi mmilga disks with free Star Powenype Dalsywhee - Late “'Q‘]Bg;gi'ﬂ'gggﬂw apen
liorary cose, £11 £12.45 Dual Interfoce 169 ©194.35 AETTE :
Boxof 1035 disks S/Swith freelbrary cose €20 £23.00 Juki 6100 Daisywheel £249 £384.35 |
BOK of 103.5' disks D/Swith free llrary cose €25 £28.75  2000sheefs 11° micro-pert. fonfoid paper €11 £12.65 E [ VISA |
Dk storoge boxes from £ €30 Frinter Mobons POA \ 1
N
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VAT
£15
ElS
g0

A Disc Drive For

DER

jve bargain — atastunning £69.95 th

. offer from Opus is the best buy in Britain. _ :
. Qurincredible sale price even includes VAT and our no-quibble
~ 2yearwarranty. What's more we'll deliver this quality disc drive

i
|
| 1
|
|
i

E

1o your doorstep ang’ here in mainiand Britain absolutely free

of chi But you'd better be quick off the mark, we'rg expecting . % e
qufte a stampedef - | | ‘\0
/ [ f ? i .
PUS 250K DISCDRIVE | -
From Opus you'd expect nothing less than the very latest in | * \ \
Japanese dis¢ drive technology and our 5% " single-sided 40 ]
track drive is flo exception. It featUres a super-reliable directdrive | i : \
mﬂmmfﬂﬁ;mﬁ it Ssrmesand 1 I_Tn{}pus Supplies Limited, 53 Ormside Way, Holmethorpe Industrial Estate, Redhill, Surrey. “-I
) ’ § i | Please rush me the following (PRICES INCLUDE VAT AND CARRIAGE). I
OPUS DDOS i | Single Drive(s) at £69.95 each I
Shouldyou need an interface forygur new drive, we can even __Opus DDOS at £40.00 each. (Only when purchased with drive)
supply you with our easy-to-fit Opus double-density disc :
operating system for the amazing price of just£40.00. Its super I : i Shom T GRTIR i ]
compatibility makes it the perfect partner for all BBC micro | I my credit card account withthe amountof€ |
models and Master Séries computers. The Opus DDOS | =+ wyaccessy visard meis| T 1 1 ] 1 1 111 1111111
handles tape to disc transfers and is equipped with the same | (Pleass fick) ' - |
}770 disc controller chip as the BBC B+. | ; | el N o MU |
SALE HOTLINE—0737-65080 | g = |
To guarantee your sale bargain post the coupon today or ring | i : ( ) S
the Opus Sale Hatline on 0737-65080. Generous educationand | e s - I :
dealer discounts available on request. | : S i e e e e
F : i | 1 “'1:,'
1 f y ] 1 ! %




| aselection of games and disc

Advanced disc filing system ROM-set
(two 16k EPROMS) version 2.1

Solidisk very popular Double . The finest product yet for any BBC computer fitted with the
Density Disc Filing System e ; i 1770 Floppy Disc Controller (Model B, Plus and Master 128K
(DDFS) is based on the WD-1770 & and Electron) encompassing many Master 128K

floppy disc controller, the same  #8 specifications. The list of features is so extensive that it would
chip used on the Beeb-Plus and require a lot more space to describe it. In brief, it has ALL the
the Master series, totally features of the 2.2 DFS ROM except device drivers for the
hardware compatible with Acorn 3 INTEL-8271 chip, full ADFS implementation comparable to
1770 DFS and ADFS ROMs, The & the MASTER 128K. Plus ADFS-FORMAT (FORM40, FORMB0
DDFS is suitable for virtually any and FORM160) and VERIFY. Plus
type of floppy disc drives, 314" MVDFS and MVADFS to transfer
and 514", 40 track and B0 track, files between DFS and ADFS
single and double-sided with or formats with automatic PAUSE

without power supply unit. New s : . for disc change rendering
low price without DFS ROM - “}' possible to operate with a single
e 3500 drive. Low PAGE value.

(order as XR/DDFS) E Compatible with 6502, Z80,
32016, 80186 (Master version)
Second Processor. Two
manuals.

177018271, dual floppy disc controller Normally £30.00 but if order with
interface DDFS or DFDC only ......... £20.00
Please mention computer model
Solidisk DFDC (1770+8271) is the best seller in disc upgrades when ordering. Order as
for Model B's already fitted with an INTEL 8271 chip (Acorn, ROMS2.18. Also available on a
Watford, Pace, Viglen, Cumana etc). It plugs into the 8271 single 32K EPROM as
socket with the latter relocated on the DFDC itself. This is the ROM2.1/32.

most convenient way of adding
the modern and powerful 1770
without sacrificing the 8271 chip.
The DFDC is fully hardware
compatible with both Acorn
DNFS 1.2 and ADFS ROMs, as
well as Solidisk DFS 2.2 and
ADFS 2.1 ROMs. The Acorn
DNFS 1.2 is recommended for
use jointly with the Solidisk
ADFS 2.1 as both systems ‘self-
frugalise’ to keep PAGE at the
lowest value. We recommend the
DF5 2.2ROM alone if ADFS is

Single and double density disc filing

system ROM version 2.2

The most powerful and versatile DFS ROM available for the
BEC model B, the BBC Plus and the Master 128K. Suitable for
both 8271 and 1770 Floppy Disc Controller. Double density
allows up to 60% increase over conventional format or B40K
storage per (80 track double-sided) disc. Extensive features
include 40 and 80 track software switch, unlimited filenames

; ¥ in catalogue (as opposed to Acorn 31), automatic Read after
;?t*hfj;‘ggg-gg:‘d low F'”CEE 1000 8 N i | Write. It works with 280, 8502 second processors and Econet
(order as XR/ DFD(,::'] ----------- : an;i a!so is very fast on comparative review banchmarks.

Built-in commands include

FORMAT (F40 and F80), VERIFY,
DZAP, MZAP, RECOVER,
o RESTORE, WORD, RTRACK,
Low cost 3 '} inch disc drives WTRACK etc. . . Also, ENABLE
M allows |IBM PC discs to be read
or written to, Extensive Uiser
Manual covers many technical

The new generation of THIRD HEIGHT 3 and a half inch

Floppy Disc Drives offers unprecedented value for money. details. Supplied on 16K

They feature Double-sided, B0 track per side mechanism EPROM.

offering up to 840K per disc in double density and ADFS. Low Normally £15.00 but if order with
power, large capacity, extremely quiet mechanism, robust DDFS or DFDC only ........ £10.00
media and LOWER PRICE than 5 Please mention computer model

and %, drives make them when ordering. Order as
irresistable. They are also the ROM2.2.

newly adopted Acorn disc
standard. Cased, all leads. One
year guarantee,

Order as 3.5 INCH-DRIVE (80
track/Double-sided) ......... £90.00
FREE demonstration diskett
(double sided) in DFS format

while stock lasts (containing a
Database, a Word-processor and

Unbeatable quality 5 and '/, inchdiscdrives

Also available are NEC or
MITSUBISHI 5 and ' inch, 80
utilities). Separate power supply track, double-sided drives at a
for BBC Model B, issue 2 or very atltractlve price. Cased in
Electron is available at £25.00. matching cream colour, all

Order as 3.5/PSL. legds: Only it w £109.00

Free bridge unit for
Special leads
twin drive systems
A Special set of leads to connect TWO drives in ANY If you pay for two drives on a single order, we will offer you,
combination of 514 and 3% drives is available separately at absolutely FREE this practical BRIDGE unit, Solid steel
only £15.00 or only £8.00 surcharge if supplied in lieu of construction, suitable for all Models of BBC and Master 128K,

standard leads. Order as SPECIAL LEADS.

© SOUDISKTECHNOLOGY LIMITED, 17 SWEYNE AVE, SOUTHEND-ON-SEA, ESSEX 552 6)Q. TEL. SOUTHEND (0702) 354674 (16 lines).
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INEXPENSIVE PC CONNECTION
FOR THE BEEB:

512K-PC BOARD BY
ACORN (ADCO8) ADAPTED

MOUSE 4 DISCS

THE PC-500 consists of a Master 512 Imernal Upgrade and &
Tulbre adapter, all housed in the same case as a standard half-
height disc drive. I's easy 1o stack the PC-500 on top or under
your 5% inch disc drives

Connecting the PC-500 to the Beeb is by maans of 24 inches of
flat ribbon to the Tube connector, like the ZB0 or 6602 second
processors. An ON/OFF switch and indicator are also included

— B0186 CPU running at a clock speed of 10MHz

— B1ZK RAM, 16K ROM,

— Mouse.

— 4 discs (80 track double sided, double density) contaiming
DOS+, the GEM collection, Winchaster initialisar, RAM disc,
CPAM emulator, file trangfer and formal conversion programs
eic. . . Literally dozens of utility programs, too many to list.

— Manual

FD400D
PC compatible disc

OLIDISK SALE

This unit (EFS) plugs into the PLUS-1 Expansion and
gllows connection of a twin disc drive system and a
Winchester, The Disc Interface is based on the same
WD 770 chip as used on the Beeb.

The Electron Disc Filing System software in ROM (32K)
is a version of the Sclidisk ADFS 2.1 thus offers a large
degres of compatibility with Beeb software, The system
is capable of both Beeb DFS format [single and double
density] and ADFS format asusedonthe Acorn PLUS-3.
Tha unit also has a 16K of Sideways RAM which can be
used to load ROM images. The unitisguaranteedforone
full year but we warn the users that the built-in
Sideways RAM is UNRELIABLE hence the reduced
TR ] e e B P i e £50.00
Uz a dise system with built-in power supply unit,

Old Style SWR32 and 128K:

This exceedingly popular system (30,000 plus units
zold} enables the Beeb user to load one or two ROM
images into the Beeb, make a 16K printer buffar, use
DFS with PAGE at &EQQ, play games, runbigger BASIC,
store music and inumerable other uses as supported by
a library of 15 software diskettes,

The SWR32 system consists of a BASE UNIT which

80186 CO-PROCESSOR

ONLY £239 INC. VAT!

—BBC issue 3to 7. MOS5 1.2,

- Solidisk DDFS or DFDC with 2.1 ADFS AOM or Acorn 1770
weith ADFS. Opus 1770 Double Density users will have to pay
£20 axtra for Solidisk ADFS version 2.1 OP ROM set.

— TWIN B0 track, double sided, double density b1 inch disc
drives (Mitsubishi, NEC, TEAC, Matsushita or Sanyo). You may
use the Solidisk 3.5 drives but will havi to pay extra for disc
copying serviea {£10for 4 disca). 40 track double sided drives will
require a special solidisk ADFS ROM set (Version 2.1PC, £258)
and dise copying service

— Solidisk Real time Clock {£30} DS+ will take date and time
directly from the RTC instead of prompting you sach time.

Software that runs and

software that don’t:

The majority of PC and CP/M software {40,000+ titles) for both
the BOBE [and family) and tha ZB0 will run. All generic softwars
(MSDOS 2.1, DOS+ and CP/M 2.2) eg Wordstar, DBASE 2,
Supercale etc will run, special machine dependent packages
won't (eg Locoscript on the Amsirad PCW s). File transfer is aven
beter, you can copy, adit or process files from virtually any kind
of discs, from IBM 10 Amstrad, provided that you have suitabla
digc drives. Extra software may be nesdid in some cases,

Ring Solidisk Technical for advice.

DOS+ and the GEM collection:

DOS PLUS is becoming the dominating Disc Operating software
for 16 bit computers, It is media compatiblewith PCDOS and MS
DOS (2, 1) Furthermare, Acorn’s implementation has automatic

AND CASED BY SOLIDISK

PLUG STRAIGHT INTO THE TUBE
STACKABLE ON TOP

OR UNDER DISC DRIVES

media sensing and a CP/M emulator. Discs from [BM PC,
Amastrad, Apricot, BBC ZB0 ete. can be read on your computer,
and copiad into your format. The GEM collection consists of GEM
WRITE [a wordprocessor), GEM PAINT (a graphie drawing and
Ninti'}"ﬂ program} arnd GEM DESKTOP (a mouse driven dise
menul.

Compatible Disc Drives:

Two preblems: disc size (5, 3.5 and 3 inch) and disc format
[single and double density, 40 and 80 tracks, single end double
sided]. You can READ andWRITE 40-track discs with an B0-track
driwe, But if a 40-track disc {swritten to by an g0-track drive, the
resulting disc cannot be READ reliably on a true 40-track drive
The 40/B0 track switch that you may haveon your 80-irack drive
will not help, because true 40 track read . write heads have agap
nearky twice as large by comparison. If you have to write to18M
PC discs, you will have to buy a compatible drive such as the
Solidigk FD400 series (£109)

Public Domain Software:

Saolidisk's PC unit is setting up a Public Domain Software User
Group to provide PC-600 users with an inmgpensive source of
Public Doamaine Software and Shareware. First year
membsrship is free 1o all PC-B0O owners, PDS discs and
rmanuals are evailable at the same prices as with Solidisk
Sideways RAM software.

plugs into the rightmost ROM socket on the BBC board
and a (exchangeable) RAM CARD. The RAM CARD also
has extension socket for a piggy-back memory board
capable of bringing the extra mamory 1o 128K bytes of
RAM.

This systam is now supersaded by the new FOURMEG
series and therefore offered at a knock-down price of
OMNLY £20.00 for a complete unit, excluding software
The 96K add-on piggy-back memory board is also

greatly reduced.

Chrderae SWRTE:. . i aiaienls ...£20.00
Order as SWRT28 (SWR32 with 36K

LRI s o L e e £50.00

MNE: Manual supplied but software { not strictly reguired)
not included.

The supportive software is a series of 15 diskettes,
available on either 40 or B0 track DFS diskettes. You can
buy any number of VOLUMES although we recammend
you buy by PACK of FIVE volumes. PACK 1 {(volumes 1 to
5) contains general applications such as MENU,
PRINTER, DFSOEQQO, SILEXICON etc. PACK 2 contains
programming applications (SOLIMON, SOLITRACE,
TELETEXT EDITOR, SPRITES, DFS and ADFS etc). PACK
3 eontains exclusively computer games. Eachdisketiais
pricad at only £2.00, software PACK 5 £10.00 for 5
diskettes.

Crder a8 VOL, XX iivisassnisnaniminason i R L

Order as SOFTAPACK T or 2003 oo, £10.00 =

Secondhand Refurbished Beebs:

As a result of the Solidisk MASTERPLAN, we have to
dispose regularly of SECONDHAND, refurbished,
complete with Double Density DISC INTERFACE,
thoroughly checked and fully guaranteed (Labour only)
BBC Model B's, Price vary with issues and ages,
commencing from £150.00. Pleasa ring.

SOLIDISK TECHNOLOGY LIMITED, 17 SWEYNE AVE, SOUTHEND-ON-5SEA, ESSEX 552 6JQ. TEL. SOUTHEND (0702) 354574 (16 lines).



SOLIDISK FOURMEG 256K

The memory limit on the BBC micro can now be definitely
a thing of the past. The new Solidisk Fourmeg board
offers all you could wish for. It has 256K of extra RAM, a
superfast 4MHz CMOS processor, sophisticated memory
management sockets for high capacity ROMSs and 32K of
software in ROM. It is compatible with most hardware™ -
add-ons — except Sideways ROM expansion — which it
replaces.

Fitting is easy. You remove the existing processor from its
socket and plug the new board in its place, push on three
colour-coded wires, clip on two mini hooks and its ready:.
Switch on the computer and you will immediately see the
difference.

The message “Solidisk 256K expansion (4MHz)"
announces the new memory size and speed.

A switch at the back lets you select between the old
(2MHz) and the new (4MHz) speed.

The BBC micro at 4MHz easily surpasses the new Master
128K on benchmarks.

For example, it runs the benchmark using Basic 4 in only
half the time taken on the Master 128K,

If you have too many Roms td plug in at once, the
Fourmeg 256 offers two ways out. Firstly, it includes
additional high capacity (and fast) ROM sockets.
Moreover, two four normal ROM images can be stored in
one high capacity ROM chip (by “vertical paging”™) — so
more can be made immediately available to your
fingertips.

Secondly, ROM images can be stored on disks and loaded
into any one of the eight Sideways Ram banks available. If
you need more room in “languages” such as VIEW or
BASIC, you may use any of the eight SHADOW RAM
banks. Mo user memory is then lost to the screen,
whatever the screen mode.

You can turn the extra memory into a RAMDISC or a

printer buffer by simple star commands. A Silicon disk of
200K, compatible with both the Solidisk DFS and ADFS
formats replaces then one of the 4 physical disc drives.
The Ramdisk is at least 10 times faster than physical disk
drives and has no moving parts. The printer buffer saves
you time, it lets you use the computer while feeding your
printer in the background.

It is the most logical next step for owners of any Sideways
ROM board or Solidisk Sideways Ram, who can trade in
their present boards for the excellent Fourmeg 256.

To complement such a powerful product, Solidisk
recommend Computer Concepts Wordwise Plus and
Interword.

BEEB 256 PRICES:

TWO MEG 256, 16K MANAGER ROM
TWO MEG 256, WITH WORDWISE +
TWO MEG 256, WITH INTERWOQORD
FOURMEG 258, WITH WORDWISE+
FOURMEG 256, WITH INTERWORD
ROM board TRADE IN discount

Post and packing ..........

Shadow Sideways ROM and
Sideways RAM All in One for £50

This board, the TWOMEG 32K, is specifically designed
with the school BEEB in mind so that one can have
everything required on a single, compact and extremely
easy to install unit. All the necessary software isin a
MANAGER ROM (supplied).

The top row of five ROM sockets will take software ROMs,

up to 32K each, such as used on the BBC Plus and the
MASTER 12BK.

The middle row contains 32K of additional CMOS, low
power RAM, acting as Shadow Ram or as two banks of
Sideways Ram.

The empty 40 pin socket will receive either the normal
2MHz CPU or the optional enhanced, faster 4MHz CMOS
6502 (the board will then be called the FOURMEG 32K).
The TWOMEG 32K combines the usual functions of a
Sideways ROM board — offering storage for up to 160K
on board and 64K on the BEEB itself (a total of 224K out
of 256K possible) and a SHADOW RAM compatible with
major language ROMSs such as BASIC, VIEW,
WORDWISE, INTERWORD, VIEWSHEET, VIEWSTORE
etc.

When Shadow Ram is in use, a small 8K of Sideways
RAM is available for loading ROM images or a small
printer buffer. When SHADOW RAM is not in use, the
entire 32K additional RAM can be used as two banks of
SIDEWAYS RAM or as a RAMDISC (available only with

Solidisk DFS or ADFS). The Manager ROM also contains a
Toolkit to assist programming in BASIC.

The attraction of the TWOMEG-32K board comes from its
versatility, its convenient software in ROM and its low
pricetag. Furthermore, the board can be fitted with a
CMOS 65C02 capable for example of running the new
BASIC 4 {some 30 per cent faster than BASIC 2 and also
more accurate) or upgraded to FOURMEG speed,
comparable to the TURBO board on the Master.

65C02 (2MHz) for the above
Or upgrade to fourmeg
Fourmeg 32K

Post and packing




MASTER SERIES:

Masier 128
Master ET
Turbo Upgrade
80126/6512K
Eprom cartridge

MANUALS AND DOCUMENTATION:

ADJ22 Ref manual Pt 1
ADJ23 Raf manual Pt 2

MASTER COMPACT SERIES:

ADB2O Master Compact Single drive
ADB2O+ADFI0 Master Compact 5D with TV mod.
ADBIO+ADF31 Master Compact 5/0 with Mono momitar
ADBIO+ADF32 Master Compact 5./D with Colouf monitor

R5232 kit |

Secand 3.6" floppy drive

PAL TV Adaptor

ACORN SOFTWARE:

Viewstore databese ROM
Pascal

FORTH

usp

MICRO-PROLOG

SOLIDISK SOFTWARE ROMS:

Compatible with PC and M3 DOS discs
MANLIAL FOR PCFS A

single and double density DFS ROM for

the COMPACT

DFS and ADFS ROM (32k; fur the Master
commurication ROM for the Master
Machine code monitor for Master/ Compact
Intelligent disassembler, XREF

Eprom programmer software (Bk)

ECONET PRODUCTS:

Econet plug-in
100m Cable
10station kead set
Econet starter kit

5% " low cost VEREX for all drives

5%" hi-rel MDS57, Verbatim DSDD 96ip
3.5" low cost Verbatim for all drives

3.5" hi-rel 30097M Vertbatim DS0D 136 tpi
3" CF2/MEOFT for all Amstrad drives

CARTRIDGES:

ADF13 Acorn Eprom cartridge for two 27128

EPR32 Solidisk Eprom certridge for one 27256

RAM3Z Solidisk 32K RAM cartridge with battery
hackup and write protect switch

MEGAZSE Solidisk 266K Maega-RAM card with RAM disc
and printer buffer in ROM

MEGAZEE Saolidisk 1 Megabyte Mega-RAM card with
RAM disc and printer buffer in ROM
Expected price in April/May

l EXTRA DISCOUNT

© W you buy o dise drive or 3 printer or a monitor &t the same time you buy a Master or a
Compact, you are qualified for SYSTEM DISCOUNT and a free Software Pack 1 {worth
£10.00 or mora).

Normal Package System
Price Discount
LE00-£E93 3%
£700-£798 4%
LBOO-£889 5%
£900-£999 5%
£1000 end abave T%

Example of system normal price  Discount

1 Compact Mano + MP165 printer 79785 31.85
] Compact Colour + Juki 6100 1027.35 71.88
3 Master 128 + twin F/Drives 72800 2818
4 Master 128, twin F/ Drives,

CMBE533 Colour monitor 1028.00 71.96
5 example 4 + MP 166 primter 128800 8016
3 Masier 512 + twin F/Drives 257.00 57.42
7 Master 512 + pwin F/Drives,

plus 20 MB Winchester 165700 115,95

SECONDHAND BEEB AND UPGRADE
TO MASTER:

We buy and sell good condition second hand Beebs, even by post. Proof of original
purchase is required if you are only selling your computer. Reducad commission is
available if you are UPGRADING your BBC 1o a Master, ask for 8 MASTERPLAN

Econet bridge ; quctation.

Econet socket kit i

Level 2 Filaservar b BEC Modal we buy at wa sall at
Printer servar AOM Beigcun 2 131 175

B-issue 3 191 225
B-issue4 187 250
B-issue 7 225 oo

3,57 BO-track double-sided single drive Tha prices above are given as avarage for vary clean and good condition machines,
Twin DF35 3 Please ring for stock allocation before you call.

5.25" B0-track double-sided single drive

Twin FD525 ) .
Winchester naw modal, low cost SEAGATE ; ORDERING BY POST:

All irama can be ordered by post, sending the coupon below and enclosing chequaes,
POs, drafts or credil eard numbers or by phona. P and P is charged as follows:
Less than 1 KG (eg software, cartridges and books): £2.00
Up 1o 3 KGs (eg single disc drives); £3.00
EPSON LXBE + 2ZM printer lead Upto 10 KGs|eg computer, monitors, printers, twin dise drives); you can specify aither
LXBO Tractor Feed g parcel post £6.00 or courrier/ Datapost: £12,00.

LXB0 Cut Sheet Feeder Above 10K Gsieg complate system), please either allowgenerously or give us a ring for
EPSON FXBS MLO + 2M printer lead . quotation. : 2

FXBE Tractor Faed a
FX85 Cut Sheet Feadar 123 60 r'l—-———————————:'g_"‘
STAR 80 col-120 cps par. 2M lead 289.00
Cut Sheet Feader for NL-10 59.99 | ORDER FORM
Black Ribbon for NL 10 6.64
Tractor and pich fead, 165 cps, NLO, Please fill and send to:
2M printer lead, exceptional valua 280.00 . A
Black ribbon for Epson and MP165 aco | Solidisk Technology Ltd
JE100 JUKD 6100 Daisy Wheel + 2M printer lead 340.00 17 Sweyne Avenue

JURIB JUET G100 black vingl printer ribbon 2.00 i
PAPER 2000 sheets cont. papes, Ad size 11" x9.5" 1aoo | Southend-on-Sea, Essex S82 6.0

BM7502 12" Philips hi-res green scraen, lead
12" Philips hi-res amber screan, lead
14" hi-res Colour Monitor, lead
12" TAXAM Supervision 3, hi-res RGB Colour, lead
12" TAXAN Supervisian 2, Merdium-res RGE Colour
manitor, lead
14" Mitsubishi RGB colour manitor, lead

I o - e R e e

| ol e M TP SN SR L S - o e ' P o

FTWARE PACKS:

5 software discs, B0 track. Database,

spelling checker, machine code moniter, I e |
Macro Basic etc. 5.25 format £10.00 55/ Barclay:

5 software disc, 80 track. Garmes it o7 000 8 430 i P 0 OB i o T

5.25" format £10.00 | Solidisk Technology Limited. 17 Sweyne Ave, Southend-on-Sea, Essex 552 6J0.
3.5" format £15.00 Tel: Southend (0702) 354674 (16 lines).
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CIALIST COMPUTER CENTRE

APPOINTED WATFORD
DEALER

]2l

Microman has been appointed a Watford
Dealer. We are stocking a large range of
Watford products, including the popular
BEER DIGITIZER, MAGAZINE MAKER,
d2K SHADOW RAM CARD, RAMROM
CARDS, DFS UPGRADES and many more
available from our shop.

r—— ATE.00
LE5.00
Master 512 Upgrade _ EEAS
BBC COAPACT AERIES e ————
Master Compact + — AN
Master Compact + Creen Monitor 530,35
Compact + Metiler —
Compact ViewSheet 50,80
Commy ViewStore R0.80
A of games = call for prices
| S s e i ani s
BOOH Dund Disc Drive + Stared 316,00
Preate] Recetver 139,00
HBC B DISC AP e e e S A T
Acorm 1770 Dise Interfaee 45,05
Acorn ADFS ROM 2999
Wallord Single Denafly DFS L i e

Watiord Solderieas ROM Board 36,80
Aries B2 5id ROM Board 48.00
. s 7.
Aries B33 RAM Extensicn Board 200

Sidewide ROM Board 43T

Control Telem Eprom | — IDEL2S
Lhiprom F.-'I'ﬂ‘i:-‘rﬁ?r o8 — 2058
EPROM Prog. + ZIF 25.85
Multiprom merT A4 505
nodie - L

e Prmn_mtr.lnﬁu-w L 5,00

Thi Lii] mﬁlﬁu Solteare 2.00
pac EPRO 20.95
Lhipac EFROM Eraser + Timer  _ e 25.95

EFROMS

%ﬂnnm 1EK 345
— 345

X lmﬁms E 5 16,50
FLAM LP.15 BK 3.85
7356 (12, - L
27512 (1280 - 0.65
BB CAR]F S

Micrirdtes 142 EI!;I&"Meul e LR L e ]
451 Med Metal — 27000

Philips CMBES33 Med /RGB/CY : Zggg
Philips Amber 7523 o B0
TH2 — S E8.00

MODEMS (COMMUNICATIONS S

o Mighlingale + Cammslar it 3 : ugafm

FRINTERS FREE BBEC CABLY) EES—

Canarn P'wu%a s Ve T ZED,00

Panasonic KO{-Plo80 — 17900

! Star NL1D + EDC‘:CEM Iderface ZTEDD
L R

Star letl} Sheed

PHONE
074488 5295

We acoept both Access and Visa credil cards. Simply
telephone your order, giving card number, expiry date,
name snd address. or send your order with chegue or
pﬂﬁta;. order o the address opposife
Carriage/Postage  Charges:  Computers/PrintersDisc
Drives: Next day delivery, £8.00; Foval Mail Trackback,
£4.00: ROMExp. BoardaSoftware: First class post,
£1.00
Oner Mail ODrder Depd. will despatch your order within 24
hours [subject 1o availahility)
ALL PRICES INCLUDE VAT
Governmen! and Educotional Ovders accepled.

All cur prices include VAT,

Falarad DIXCY-BR0A A Plotier B15.00
mm}r&gm ﬁ er ]33&50

Plotier (4 pen) 458,85
Ema T2 595,00
Microman Plother ROM 29,95

LOW COST A4 PLOTTER
PACKAGE

PL 80 A4 4pen Plotter [[0Y type commands)
0.23mm resolution, plus !ﬂg MICROMAN
FLOTTER ROM seen phals from Viewplot,
Interchart, ele.). plus BBC Cable

—All for emby £156.00

DIGITISERS 1= i o]
Craphpadil =~ 7550
Chaerry Dighkser_____ ek Ve SN Y SR BIE50

LleaeTi L ______________________]

Blisitk 1 : . AT00
. Bitstik Muli-plotier Deivar [ TR00
Bitstik 2 {Masier compaishile) OG0
Bitptik2ngrade________ G000
Pinsappla Diageam (40T Disc) SRR T SEFE
Fineapple Diageam [S0T Disc) _ _ 2875
Finsapple PCH Designor B 0775
Novacsd Trackerball Compatible i 113.85
Novaced Ploter Utilities s 2. 78

Fantsid Utilibes Disc g e SRS 15.00
Fantaid Utilitkes Disc B 15,00
Multi-Fani NLO ST e L Y

DATABASES + UTILITIES /5
Viewstorn B0

. Zr. _. 5200
Acarn Dalabase [Disc) B 1538
Basterfile 11 [Disc) £ 22.00
Betabase 26.00
SPREADSHEETS/CHARTS
Vinwslweet ROM i 52.00
Viewplot ROM X T L L __ I8.55
Inlershent ROM 49,085
Inberchart R - L 32.95

PANASONIC KX-P1080
PRINTER

This well-built printer offers many advanced
features. It provides both friction and tractor fead
MLO) as wall as draft modes and full Epson code
compatibility. This special offer includes o BBC

OPUS DISC DRIVES
OPUS 5802 400K 40/80T/DS
£109.95
OPUS 5802D 800K 40/80T/DS
£209.95
OPUS 58020 800K 40/80T/DS
including PSU

£239.95

MOUSE, PRODUCTE S
AMY Mouse +Free Watford Art : TH.85
AMX Mouse: Master Veraion e - o S A
Al B e 8
AMX : Masier Version — 48,95
AMD Ma 1908
AMX Super Art ROM __ 40,05
AMY Super Art ROM: (Maater Veralon) 49.9%
AMX Cad S L 69,95
AMX Exira Exira ik _ 2458
Floet Street Editor = 30,95
Fleet Street Editor Utilides _14.85
Trackerball RB2 +1C0N Soft A0.05

cikerball + Polnter (Master] Haan
Pointer ROM e S i 14.537
Trackerball fMouse Interface SN T ]
VIDE( DIGITISERS I
Watosd BEEB VideoDigithser 126 50
Wallord Magazing Maker _ IR R

WORD-FROCESSORS + UTILITIES /s
View 2.1 ROM

_ 52,00
View 1.0 ROM =5 Ti.00
Viewapell RO e TS UYL - R .05
Inferword ROM_______ — 448,00
Wordwise Plus ROk = 3 440,00
Watford Ward- Ald T 27 6iF

FOST ALY LT IL LT

Watlord NLOROM forEpson FLE]
Lilares Fanlwise [Disc) ol _12.00
Clares Fontwise Plus [Disc) Z0.00
Clares Fontedilor [DHsc) g 2000
Frantaid ROM _ - —_ 30.00

SHOP

SHOP OPENING
9-6 MONDAY TO SATURDAY

Unit 1A
Rainford Industrial Estate
Mill Lane, Rainford,

Phone 074488 5242/3667
Frices subject to change without notice

Gable
£179.00
B AT o e
BCPLROM 38,80
BEFL Calculations .50
BCPL S2and Abone Generator = . 4990
IS0 Pascal OM 5905
IS0 Pascal Stand AloneGen, _ A4.50
Comal RDM 49,85
Acain LOGO ROM B3U00
Laosgatran LOGCY ROM GO0
Micro-Pralog RO T ! 7EA5
UTILITIES — PO I

Acorn Hagic Editor ROM . 209

Acorn Termulatar ROK 7 = 34.50
Acomm Graphics Ext. ROM __ Fick 20,50
Compuier Concepls AT o Full mngs
I!cnhu o S I A e S S LT Fall range
Carelaker Basic Unility ROM _ S R B e b E B ]

SlavePlug ROM ____ =
Floppywise Plus ROM 5
Proc-hitiDisc) -~
LKt [Disc)
Wine Replay ROM's
Vine TORIM
Clares Profile Dis:
Clares BROM Plus
Claries Rameod ROM
Watiord Th: [nwestigaior 5
Watiord Dumpnot 3 ROM ___ NI R | Y
CIE Infarm:
Blovigmaker ROM
Supergraph
Fineapple Compiler 3
::lﬁy FRODUCTS

Consale, Cartridge System and
Printer Stand e e i PO

PC SHOWROOM

With the launch of the Amstrad PC1512 and Dpus PO
I1."we are opening a mew showroom for the sales of PC
compalible computers, sdd-on card, hard discs printess
and sofiware. The showroom Is adjacent 1o our existing
shop and we wolcome oor existing and new cuslsmers
o visit us and have an opportunity to see and uae this
new rangs of machines and sofiwane

We will be slocking the range of Amsirad PC1512,
Opus PC 11 and Tandon computers along with soltware
titles sach as VP Planner, VP Info. Executive Writer,
Supercale 3, Wordstar 1512, Word Junior and many
mare applications.

f.lpn‘.‘nlni timeas for the showroom will be 8-5 Mon.-Fri
and 9-12 Sat. Our shap times remain unchanged

St Helens, Merseyside, WA11 8LS
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* k%% Excellent
k% k& Worth buying
k%% Only average
~ %% Could do better
~ * Give it a miss

hamir

SOFTWARE

Mind games

THIS is & suite of five games for you to play - provided you
have the AMX rom and a suitable mouse.,

When you boot up the disc you are presented with 3
complex screen in the usual AMX style.

While the display is in monochrome, the base colour can
pe chosen from the usual eight colours by clicking the mouse
ower the rectangular window in the bottom right cormer,

Just above this is a square labelled volume, containing a
number between 0 and 15. Clicking this will reduce the
velume of sound from 15 to 0 in single unit steps.

(ther windows control the start of each game and the level
of difficulty chosen, while others display & counter of the
number of moves taken and a scrafchpad area that is used
for one of the games: The cenfre of the screen contains the
current game window,

Each game has a different shape window that only partly
overlays the others, so that each of the five has a small area
visible at all times. A game is selected by clicking over its
name on the menu bar at the top of the screen

The first game is a sliding block puzzle. In a 4x4 grid are
15 blocks numbered one to 15,

When you click the start window the computer shuffles the
blocks as though sliding one at a time into the empty space
provided by moving the previous block, Depending on the
leve| chogsen, it will make maore or less moves,

The aim is to restore the original pattemn in as few moves
a5 possible. But although the computer shows you its moves,
it carries them out so quickly that you cannot follow the
SEqUENCE.

With this game, as with all the others, you are rewarded
with 2 fanfare on successful completion.

Next comes a light puzzle in which a 343 grid of lights is
displayed. Clicking on any light will switch it, and several
athers, on or off in a predetermined pattermn.

Price: £14.95 jdisc). Supplier: Advanced Memavy Systems,
166170 Wilderspoo! Causewsy, Wamngton. W4 604, Tey:
0925 413501

At the start of the game the computer selects a random
pattern of lights and your task is to create the final pattem
All Tights out except the centre one.

Although it sounds & simple game it's quite a challenge to
solve the puzzle in relatively few moves,

The third game is called atomic grid.

The aim is to use the move button on the mouse to collect
& symbol fram its home and place it on the comrect sguare on
2 45 grid, under which the computer has hidden another
symbaol,

To help you there is a way of inguiring which row or column
the hidden prize is located in. At the lowest level this game is
very easy, but when three symbols are hidden it is quite
challenging

The code-breaker game is based on the Mastermind game
seen in the shops a few years ago — nothing to do with the
television programme.

Here the display is a little like a calculator: & the top are
twe lines of blanks. below which is 2 numeric keypad (2er0 to
nire) with query and backspace buttons

The computer selects a hidden code number, which the
contestant tries to match in as few attempls a5 possible,

By clicking over the numeric keypad, numbers are dis-

* played in the top row of blanks in sequence,

When all the blanks are filled the computer checks the
proposed code number against its own selection, displaying
the results of the comparison on the scratchpad.

* o ok A o
o] ;

A tick represents a digit correctly matched for value and
position while a cross tells the contestant that a number has
matched in value, but not in position.

If you give up, you can click on the query to reveal the
hidden code number,

Although it's relatively easy with three digit code numbers,
this game becomes infuriatingly difficult with nine digit
codes. ;

The final game is very simple in concept, based on the
electronic game Simon and its many clones,

The computer lights one of four buttons and sounds a
correspandingly pitched note. You are expected to copy by
tlicking the comect button, thus sounding the correct note.

Each time you get it right the computer adds another
button to the sequence, o you quickly find yourself trying to
repeat sequences of 10 or 15 notes.

The components of Mind Games are simple in concept but
varied in difficutty.

At their higher levels the games should challenge even the
best among us, while at the simpler level they should still
provide & challenge to younger children.

The use of the mouse environment is well executed and |
found the whole package a joy to use

It's a pity that you cannot skip from one game to another
and retain the last score sothat you can returm where you left
off. However, | can fully recommend Mind Games to all ages

lan Whitmore

WORMING its way through space is a long chain of gigantic
eylinders, an artificial world inhabited by alien beings.

As usual the aliens are bent on destroying the Earth and all
its inhabitants. In & moment of bravado you foolishly vol-
unteer to attack and destroy the alien planet.

W.A.R uses the screen in an unusual way: The title screen
is retained once the game has loaded and a small window
opens up within it.

This vertical rectangle is the playing area, and although it
dppears to be impossibly small you soon forget its dimen-
sions as you get on with the job at hand — mindless de-
struction,

Your task is to strafe each cylinder to render most of its
ground installations inoperative. Once a cylinder has been

Price: £8.95 jcassettel £12 95 dis). Supphier: Martech,
Martech House, Bay

Terrace, Pevensgy Bay, East Sussex BNZ4 6EE Tel: 0323
66456

immaobilised in this way you move on to the next and start
again.

After about five cylinders the sequence repeats itself -
with no increase in difficulty.

The graphics are high resolution black and white, the ships
and backgrounds are highly detailed and smoothly animated.

All ground installations are shown as shaded squares and
must be destroyed: Anything taller than a shaded square is to
be avoided. The background features are given depth by
clever use of shadow,

The cylinders are defended by four types of droid, each
having a different movement patterm or speed of attack. Your
ship can manoewuvre in all four directions as you fly over the
seralling background.

By moving ta the very bottom of the screen you can gain
that extra fraction of a second needed to dodge or destroy an
apgressor.

| would like to take this opporunity to thank the pro-
grammer for providing such a rapid rate of fire when the
appropriate key is held down,

The first set of screens can be mastered with about 30
minartes practice. The reverse of the cassette contains a new
set, which are made more difficult than the first by the
inclusion of a large number of chstacles.

Rather unsportingly Martech gives you no way of dis-
tinguishing between flat and raised objects so you spend 3
great deal of time exploding for no apparent reason — this
500N becomes intensely annoying.

W.AR is a good game which has difficulty levels of two
extremes. Had Martech pitched the difficulty level
somewhere in between it would have been a stunner

Jon Revis
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Dunjunz * ok A A

MACKSCRANE, the Great Demon, has stolen the chalice of
hinding and hidden it deep within the Dunjunz.

Four fearless adventurers must risk their lives to save the
chalice... and the world.

Dunjunz is the arcade/adventure game to top them all.

It is based around & dungeons and dragons type scenario
in which up to four plavers compete simultansously,

This is achieved by dividing the screen into four separate
action windows, all of them looking into the same dungean,
but each showing the progress of one particular adventurer.

This system enables groups of players 1 explore the
dungeon as a fighting unit, protecting each other against
attack by the guards, increasing their fire power when de-

Price: £299 [eassettel. Supplier: Bug-Byte, Victory House,
Leipester Place, Lomdan WO2H 7NE. Tel: 01-439 0666

stroying objects or even killing each other.

The adventurers are provided in four different guises: The
Ranger uses 2 magic bow, the Wizard is hot stuff with 2
fireball, the Barbarian is an axe-wielding maniac and the
Warrior is @ mean swordswoman.

The weapons all have different attack values - the higher
the value the greater the damage inflicted with each blow.

This value is increased if the adventurer locates the magic
sword or 2 pile of weapons. -

Similarly each character's armour has different values: The
Warrior's chain mail and shield offer great protection from
most blows, but not so the Ranger's robe which is of little
defence against the guards attack.

A game such as this would not be complete without a
smattering of magic, so both the Wizard and the Ranger are
endowed with mystical powers, These manifest themselves
in smart-bomi fashion, destroying every guard on the screen

when a certain key is pressed

The Wizard expends a great deal of energy in casting such
a spell, though the Ranger's energy value remains mys-
teriously unaffected.

Az well as the obligatory treasure chests the dungeon is
littered with magical objects and keys. Keys will apen doors
to new areas of the dungeon, and eating food hoosts your

FOOTBALL relies on several individuals working together as a
team, which is one of the reasons why programmers find the
game very difficult to reproduce on the computer screen
Every foothall simulation | have ever played involves the
player controlling one footballer and trying to score against a
computerised opponent that knows exactly where you are
EDing.
This program does nothing to break this tradition — it is no
worse than the opposition but it isn't any better gither,
Goal! is a five-a-side game which is played over 90 min-
utes. Fortunately this isn't in real time - | doubt whether
there is anyone out there who could play this game for an
hour and a half without suffering permanent brain damage
The game is played on theee separate screens. Kick-off
ocours in the centre circle and a5 the ball moves to either

Prige; £7.95 (cassette). Supplier: Tynesoft, Unit 3, Addfson
Industrial Estate. Blapdan, Tyne & Wear NEZD 4TE. Tal:
091-414 4511

side of the sereen the display changes to show one of the twa
goal areas,

This three screen system is one of the game's weak points.

You may make 3 break with the-ball and pass all four
oppasition players while still in the central screen, But as the
screen is redrawn to show the goalmouth you will find that
the blighters are waiting for you in their own goal area.

You control the player who is closest to the ball. Qc-
casionally he will be tackled and the ball will bounce towards
one of your other men.

However, this new player will not respond to the controls
until you press the kick key.

You can tackle a player by getting yourself on the same
horizontal plane as the man with the ball and then running at
him.

If you're lucky you will emerge from this clash with the ball
at your feet: Pounding away at the Kick key has very little
bearing on the outcome.

The computer controlled players all move together,

supporting the man with the ball, while your players stand
there like dummies as you race forwards, At least they
reappear when you enter your opponent’s goalmouth, not
that they're much help,

The cassette inlay says that the computer team will adjust
its level of play during the game to match your own. It never
got down o my level,

I you are desperate to play football an your computer then
this game is as good as any

Steve Brook

Yie Ar Kung Fu ll

THE popularity of martial arts games continues unabated.
Yet another has appeared on the scene, this time the follow-
up to the immensely successful Yie Ar Kung Fu.

For anyone wha has not seen the original, you take the part
of a Kung Fu fighter against a variety of opponents.

Each adversary has his — or her — own weapons and
fighting style, so defeating different villains requires differ-
ent tactics.

The general idea is nevertheless simple: Hit your opponent
more times than he, or she, hits you.

As might be expected, Yie Ar Kung Fu I follows the same
basic idea as its forerunner, This time there are three
preliminary screens in which you must dodge, kick or punch
lots of flying midgets, any of which will sap your strength if

Price; £5.95 jeassette), £12.05 (dise — available saan).
Supplier: Imaging, & Cantral 31, Manchester M2 SNS. Tel:
061-832 6633

you don't.

Only on the fourth screen do you actually get to meet your
foe. After 3 while, however, | found three screens of dodging!
to one screen of fighting a little repetitive

A couple of out-of-the-ordinary features are temporary
imvulnerability and a way of replenishing your energy. Need-
less to say, you eam these the hard way

You control your man, Lee Young, using the keyboard only.
Buddha be thanked, the controls are the same as for the
earlier game — it would be infuriating to have to leam differ-
ent sets of eight or more keys.

'm glad to see that what | consider to be essential facili-
ties — pause’continue, sound onfoff and restart game - are
all provided.

Graphically YAKF Il is impressive, especially in the care
taken over background detail.

Every other round brings a different backdrop, well-
designed and giving its own oriental atmosphere,

There are also a number of nifty small touches: The high-

g g
FET IFF

score fable has a tasteful oriental border and when you
defeat an opponent Lee Young will jump up and down with a
happy smile on his face.

Mavement is smooth - even when a sweet-looking young
|ady is throwing half a dozen knives at you.

On technical merits | would still rate Way of the Exploding
Fist as the best karate game for the BBC. YAKF Il, however,
has much more variety in the actual game-play and initially is
easier to play. It's certainly worthy of its honourable
ancestor, Hac-Man
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energy rating by 10 points, up to a madmum of 99,

The magic helmet and the cross of resurrection increase
the strength of your armour and the Boots of Speed will
double a character's rate of travel

Nat all objects you discover are beneficial. For example,
the dungeon is riddled with trap doors from which new guards
appear to replace their dead comrades.

Most dangeraus of all are the energy drainers, innocent
loaking squares which relieve you of 20 energy points when
touched and are sometimes used to bar your way to a new
section of dungeon.

Drainers can be destroyed by multiple blows from a
weapon but great care has to be taken as they hawe a
defence mechanism which reflects 2 weapon back on the
attacker. A shoot-and-sidestep technigue is essential if you
are 1o sunvive.

When | first played the game | was under the impression
that | had to collect all the treasure on a level before | could
jump throwgh the trap door to level two. This is not so: If you
want to you and your three comrades can exit level one in
under 30 seconds.

Howewer, in doing s0 you pass up the opportunity of
improving weapon and armour ratings.

Dunjunz comes complete with 25 different levels. each

loaded individualty from tape as required. This may sound
tedious but each level takes only five seconds to load

Loading occurs automatically when all surviving characters
have jumped through the exit trap doar, It is only necessary
for one adventurer to survive to progress to the next level,

Once loaded, all dead characters are reincamated with a
full bill of health but with only the default values for weapons
and armour. A sunviving character is restored to full strength.

A save game option would have been appreciated as you
are unlikely to fight your way through all 25 lewels in a single
SE55i00.

lgnoring the problem of cramming four peaple into an area
of three square feet there is no denying that Dunjunz is &
stunning piece of programming,

The action is smooth and fast and the evels tortuously
difficult. This game will sell and sell.
James Riddel
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THE noble art of boxing comes to the BEC Micro courtesy of
Tynesoft. Trade blows with eight mean opponents on your
way to The Big KO,

On loading you are presented with a very comprehensive
meny. You can have a one or two player game using either
joystick or keyhoard and options are also there for sound on
or off, user defined keys, load or save the high score table
and load a new boxer.

You have to press three keys (o theow a punch — a combin:
ation of left/right, head/bady and punch. Using this system,
and a litthe skill, you can launch a flurry of different blows to
penetrate your opponent’s guard

Price: £7.95 (cassette). Supplier: Tymesol, Addison indus-
frial Estate. Blaydon upon Tine, Tyne & Wear NE21 4TE. Tel:
(91414 4611

A punch which lands on target is registered with a thud and
a visible response from the other fighter — either a flinch or,
in the case of Sippa the clown, a nose which lights up.

Before the bout begins your four punches are listed in
order of power, 50 too are those of your opponent. This
information can be used to formulate a plan of aftack -
which can be surprisingly effective.

I the first bout you face Heap Big Nose, a redskin with &
tendency to stick his chin out toa far. Lefts and rights to the
head will soon leave him with resenvations.

While fighting you will see two horizontal bars above the
fighters. The green one represents strength so don't let this
fall to zero or you'll be powerless to defend yourself.

The blue bar is the KO meter and once this has reached
100 per cent your opponent will go down

After much sweating. shouting and keyboard bashing, |
had fought my way through ta the fourth bruiser

I l'.1.-:r ACTh IR

Handsome Devil, as he is known to his fans, is a rather
robust chap with the complexion of a lobster and some
suspiciously pointed ears,

My best result 50 far against this beast is taking him to the
third round Defore losing.

The Big KO is one of the best boxing games | have played
on any computer. It requires, skill, concentration, cunming
and — mast of all — & cast iron chin,

Jon Revis

Daley Thompson's Supertest

AYEAR or two ago sports games were all the rage: Track and
Field and Hyper Sports were in the arcades and on home
computers programs such as Daley Thompson's Decathlon
were sweeping all before them

The follow-up to DTD, Daley Thompson's Supertest, has
now been released for the BEC.

In common with ather computer sports it features 3 series
of events — in this case eight. You must pass a gualifying
standard in the first to move to the next and so on. Each time
yiou fail to qualify you lose one of your three lives,

Because of memory limitations, offening 2 variety of sports
means loading the program in two stages. And if in either
stage you can't qualify in at least ane of the first three events
you never see the fourth,

As its competitors — Olympic Decathlon, Hyper Sparts,
Micro Olympics and Commonwealth Games — have been on

Price: £8 95 (cassefte) £12.95 (disc). Supplier: Oeean, &
Gentral St Manchester M2 SNS. Tel: 061 832 6633

sale for a while, Supertest clearly needs to be something
special. Unfortunately this proves not to be the case.

After pressing Shift+Break you are presented with a nicely
drawn title page and an invitation to select day one or two.
The appropriate section then loads and after you enter your
initials the game begins.

My first impressions of the game were bad — poor
graphics, jerky movernent and minima| sound are compoun-
ded by a desperate lack of playability.

Second impressions— "my wrists hurt” — remained with me
every time | played. The absence of & pause facility means
that you have to play continuously, making the wrists ache
still more,

You control the central figure by continuously battering two
keys or waggling a joystick. Having seen this method used in
the ather games | find it an unnecessary waste of a good
keyboard or joystick

The grand-daddy of sports games, Summer Games on the
Commodore 64, requires not brute force but precise timing.
It seems a pity that more sports games have not followed this

dea.

Two small points niggled: Firstly, as a diving teacher |
found that the springboard diving “simulation” could hardly
have been |ess accurate

Secondly, surely it's common sense to put a write-pratect
tab on £13 worth of software?

Finely-detailed graphics, as seen in some of the
competing games, combined with a more civilised method of
control, would have resulted in 2 very enjoyable game,

Sadly, however, there will be no world records for
Supertest.

Hac-Man
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The products in this price list are available in our shewreom In St. Albans and by mail
order. Telephone your order on 0727 40303 or send the order form to the address
below. Alternatively come along and see us. We are open Mon-5at 9-5.30 and
Thursday 9-8.00 pm and there is ample parking at the rear of our premises.

Olﬂtﬂ, 5% DISCOUNT TO BEEBUG MEMBERS
pening ON ALL HARDWARE/SOFTWARE

Thlf:':day Only if you quote your membership number

If you are not vet a member, join now on the form overleaf and claim your 5% discount
on the hardware/software that you need.

BEEBUG MAIL ORDER, Dept. MUA

Dolphin Place, Holywell Hill, St. Albans, Herts AL1 1EX
Tel: 0727 40303 — Multi-lines

COMPUTERS 05568 BNC Manitor : 390 370
05036 Ze 93 - B3.00 7B.85

Code Description Price Zenith 192 12" Amber  B7.00  82.65
5 239.00 297.05

289.00 274.55

31855 302.62
: “T00 &85
9.29 0 i 9755
Master 128 47400 450.30 o : 3 1900 1805
02029G Master ET 38132 362.25 A0 1530
0240C M128 Manual 1 ADJ2Z  14.95  14.20 GE viast . 2875  27.31
0941C M128 Manual @ ADJGI 1495  14.90 e BBC B Plinth 12.65 192.02
0242 M3 r Ref Manual 19.00 18.05 BBCB A €300 9185
Module  4B.88  46.43 F
093 E rtridge 15.18 1449
0930C 65C102 6502 “Turbe”  119.00 113.05
0931D BO186 Co-Proc 098,85 ©917.41 — E— e
0D06F Acom Teletest Adaptor 115.00  109.25 Price  Price
F Acom [EEE Interfface  322.00 305.90 : T 31600 30080
07A Basic Il Rom 9185  20.76 3 CEXI00 4 10695 101.60
T perating System  6.90  6.56 XY T 215.00 20495
19.78  18.79 360 ; BO0T 142,60 13547
0218 Acom Speech Upgrade 46 43.70 0610F Cuma 7 S, 26.50 120.18
02178 1770 Disc Interface 1.73 ' . ‘BOT T
0218 Uparade 1
09958 Econet Upgrade BBC  4B8.00 45.60 0614F Cumana CS100E 118.45 11253
09268 64K Upgracde Kit B+  39.00  37.05 CS400E 15500 147.95
T
Description Price Pricn:- S L A e 24.22
0299G Panasonic KX-PI0B0  180.00 174,00 il A B i o
0301G Brother HR1SKL Ser.  350.75 333.21 R A
ity o FAOROA T 590.00 55500 e e L
e 0 37240 e L
45,50 5 i 13.80 13.11
1725 16.39
362.25 344.14 en ' P
T 299.00 284.05 _ Se3% S350

; 2 KPG15  #10.37 389.85
e T WATFORD HARDWARE
T .. % | T8 [ . I e ——
0399G X6 Printer 97500 96135 2 Code o S
0397G Star NL-1O 985.00 270.75 : d DF AN NG
e ———— i ' : 5635 53.53

MONITORS ST e T

St e T R T Ol S D 55198 D TR X 59.00
Code Watford 32K Card  67.28 63.91




'/ MAGIC MODEM [+ =

We are now offering our excellent Magic Modem
complete with our new COMMAND ROM for a
special price of £98.80 for members

THE MODEM J e see8U magic Modem is a highly professional piece of equipment. It is
Model B, B+ and MASTER compatible and supports baud rates of 1200/75,
1200/1200, 75/1200 and 300/300. This means that it may be used to contact any

of the wide range ctf bulletin boards as well as MICRONET 800, Prestel, Telecom Gold, Microlink etc. It also
has auto-dial and answer facilities which make it a jD‘FJtD use. It is supplied ready to use with lead, free
registration to MICROLINK and 3 months free MICRONET/PRESTEL subscription.

COMMA ND HOM COMMAND is a very speclal communications ROM. Unlike much
communications software it is ‘command’ driven, and has a very

powerful extended command set. In addition, for ease of use, all major
features are available at the touch of a function key. Because the ROM may be command driven (using
* CALL, + ANSWER, * DOWNLOAD etc.) It is exceptlnnalir easy to link commands together in BASIC to
meet your own individual needs. Other features include: A full feature Viewdata Terminal and Text Terminal,

'tlj‘eleprhc:na Directory, Viewdata Editor, and over 45 more commands. Please telephone or write for further
atails.

MODEM + SOFTWARE Order Code 0763E

Watford 12 Rom Board 3680 3496 0764F Red Box Starter System  129.00 129.55 1014B View Driver Disc_ 971 939
437 415 07650 Red Leader 59.95 56.95 10028 HiView 42.06

ol

Watford 5/State 16K 3280 30.59 0766 Red One 3495 33.80 10918 Viewindex Dic 80 1311
Watford 16K Module 3220 3059 07670 Red Two 3495 3390 10438 ViewspellRom 2 3230
Watford Diagnostic Disc 2300 - 21.85 O770B 13 amp Spike Plug 1199 1139  1001B View Sheet

Rom/Ram Board 64K 67.85 6446 OTT1B 3 way Spike Adaptor 15.00 1495 19798 Viewsheet User Guide

| ol il &nl Cnl LA

Rom/Ram Board 198K 102.35  97.83 0778 4 way Spike Adaplor 1450 1378 10308 ViewPlot

Write Protect Mk12 276 2468 10198 Viewstore Rom
Wetford TDRom (SD)  98.75  97.31 ACORN COMPACT 10088 Basic Editor
1218 Watford TD Rom (DD) 28.75  97.31 SOFTWARE 10178 GXRB 0
) Watford MLQ Epsan 98.75  927.31 ; ~vem 10188 GXR B+ 98. .60
Description Price Pr‘lr.'g. 10318 Termulator kom 05 929,
OTHER HARDWARE Compact Viewsheet 59.80 5681 10358 6502 Development ’ 42.75

Mem Compact Viewspell 39.85 37.86 10378 bifi-t;asg_ﬁas_sﬂre i 10.93

o v il
=]

_ Description _ Price 10508 Compact Viewstore 59.80 5681 10388 DatabaseDisc 1450 13.78
Avies B32 RAM Card 9315 B8.49 10538 Compact Viewindex 1495 1430 10398 Creative Sound Disc 19.00 18.05

Avries B12 ROM Board 4600 43.70 Compact Viewplot  99.95 9845  1040C Micros Business Disc 4727 44.90

Aries B12C Adaptor 587 557 Compact Printer Driver : 10.93
ATPL ROM Board BBC 39.67  31.69 Compact PASCAL 00 6555 BEEBUG BLANK DISCS
ATPL Battery Backup 17.37 1650 — i
ATPL ROM Board BBC Plus  33.35  31.68 3.5" GAMES FOR Code Description Price  Price
\ 2764 8K EPROM 264 251 MASTER COMPACT 06578 10x 407 S5 DD Discs 9.90  9.41
97198 16K EPROM  3.34 347 : 06588 10x 40T DS DD Discs 1042  9.90
. 6264 8K RAM 348 150 o Description Price  Price (4508 10x BOT 55 DD Discs 1042 9.50

Eprom Eraser W gL e 1995 1895 0660B 10xBOTDSDDDscs 1090 10.36
e sklerye s £ R BB RSE L MaiE 9 AT S5 DO DI 2300 2185
Eprom Btractor Tool 345 3.9s 11408 Citadel : 14.95 1490  5669€ 95x 40T DS DD Discs 2647 25.15

| Softife Rom Blower 7550  72.10 11418 Stvkers Run 1395 1880 G463 95x 80T S5 DD Discs 2647  25.15
Ione T T Adholor ~ T80 56T | AR BepOnd 1495 1830 g4i4c 95« BOTDSODDscs  99.00 9758

O714A BBkeySthp %09 = 199 TIA% AKOMSOL AL Vil 1495 180  D46SE Sx40TSSDDDscs 4800  45.60
Dust Cover BBC B/B+ L TUIER ot HREVOLE, i B M Rt 50.00 47.50

Dust Cowver Master 4 ; e el e L[ e
i . 0GGTE 50 BOT S§ DD Discs 50.00 47.50
56 Deta J0 pingle dovstick 0.0 999 1 90 ACORNSOFT APPLICATIONS 066BE 50x BOT DS DD Discs 5300 50.35
_ Delta 3B Twin Joysticks 1700 16 sz B e
Delta 148 Joystick 12.50 88 Code Description Price  Price BEEBUG HARDWARE

Delta 14B/1 Interface 13.00 12.35 1000B View21l 4498 4906 iy
Delta 35 Compact Joystick  9.99 1022C View 3.0 . 6670 6336  Code Description Price  Price
Delta 350 Optical Feedback 18.00  17.10 19868 View 3.0 User Guide 10.00 950 (0762E Beebus Magic Modem 90.00 855
Delta ASC/B Interface ~ 8.50  8.07 10138 View Driver Cassette 8.62  B.19 0763 Beebug Modem+Command 104.00
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for just

We are specialists on the BBC Micro, Master and Compact computers, established in
April 1982 following the launch of the original BBC Micro.

For £12.90 we will pmmde ynu w:th

Jom 20 000 satlsﬁed members'

For A Limited Period All New UK Members Will Receive A Special Welcome Pack Including:

@ Disc containing 14 really useful programs H @ Plus a booklist, software catalogue,

@ 56 page booklet packed full of information local user group list, nagazine indexes etc.
® Quick reference card to your computer l ¥ @ Andofcourseyour personal membership
@ Handy function key strip & screen planning sheets ' l card & the latest magazine

NATIONAL USER GROUP FOR THE BB BBC MICRO, MASTER & COMPACT
"--“-- _--“"

I'would like to enrol as a member of BEEBUG for 1 ;,tarn.ndm:mﬂ'-e next 10 issues
of BEEBLUC magazine.

INFORMATION

Disc EITHER Post K ‘S{IBE-CH]‘P'TIGN RATES
£ i to da} LK, BFPO, C
NEWS h YourMachine 40T 80T 3.5"  BEEBUG,DeptMU4, ‘ Restof Evrops
Model B Daolphin Place, Holywell Hill, MiddieEast
REVIEWS I Master 128 St. Albans, Herts AL1 1EX EQ};EE”“"
Master Compact OR Phone St. Albans ;lclfﬂfjnlﬁmf T‘-".f.lg'[hr’fje in
e (0727)40303 podssntng Crees
FREEPRDGMS l lenelose £ fentercomectamount*] OR Please debitby Access/Visa hocount L b s
Card Murnber
INTERESTING ARTICLES
BEAN IR ERE R EE e _l
ADWCE SLURMAME IMITIALS TITLE. i
= ; d rveet . AP PR
TECHNICAL HELP J ) k "FOR A FREE BEEBUG
T '- INFORMATION PACK

PHONE 0727 40303

10 MAGAZINE/YEAR
I - - i & & & 8§ B -*@!
' Start your year here!



_lan Whitmore gives
_his Master an exciting

A touch
of the PCs

THE Viglen Master System is a unified
console system for the Acorn BBC
Master, allowing for a separate key-
board, and combining disc drives
encased with the main board to form a
manitor stand.

It arrived in a large case in which |
found a very sensibly packed collection
of odd-shaped bits of cream plastic, a
few screws, rubber feet and connectors
gathered into a poly bag, a keyboard
- extension cable and a pack of labels.

Tucked into one corner was an eight
page illustrated instruction leaflet with
details of assembly. which in general
were easy to follow. The pictures were
very helpful.

_ | carefully read the instructions and
* then set about the reassembly job
armed with a flat file and my trusty
crosshead screwdriver (you can get away
with using only one, but it is easier to
use both a larger and a smaller one),

About one and a quarter hours later |
had my Master Console System up and
running with my 5.25in drives installed. |
did not need to resort to a soldering iron
but some people might to deal with the
40/80 switches supplied.

The first thing is to dismantle your
Master by removing the four “Fix”
screws, saving them for later, and
removing the top, which is not used in
~ the final reassembly.

The keyboard is then disconnected
from the main board and its retaining
screws removed. Using the same screws
the keyboard is mounted in the new case
and the keyboard extension cable
attached with the multipin links.

The next operation is the trickiest. An
18in long label for the top of the key-
board box is supplied, still attached to
its backing paper. Peel off the backing
paper and carefully place the label on
the box. This is extremely difficult for the
ham-fisted.

The label is flimsy, easily stretched,
and sticks to everything in sight. | feel
that Viglen might have fitted it for the
gcustomer, as it is important for the
appearance of the finished machine.

On with the assembly. The keyboard
box is now screwed together, trapping
the cable in the notch in the lid at the
same time. The keyboard is tested after
attaching its cable to the main board.

If you are fitting your disc drives to the
case, slide them in and attach them with

their original mounting screws.

The power cable is attached to the
original computer power supply and the
data cable to the disc connector on the
main board.

In order to achieve this the main board
must be loosened, part of the slot for the
disc connector filed away, and the con-
nector attached before replacing the
main board. This operation may nullify
any Acorn guarantee, so beware!

It is at this point that 40/80 switches
are fitted either to the back or front of
the unit.

Finally you place the top onto the base
and use the original four “Fix” screws to
complete the assembly. The finishing
touch is to place the other labels on the
front, top and back of the machine.

| found the console to be a useful
modification. The main unit has the
same footprint as the original Master,
but it now has a mobile keyboard.

The main unit can function as a moni-
tor stand and accepts my metal cased
Microvitec monitor 14in with no trouble.
Access to the cartridge slots is now
through the top,. alongside the monitor
area,.

There are no sprung doors to catch on
things, but the cartridge area is less
accessible.

Viglen sent a Viglen Master Rom
System with the review case which works
well, allowing the use of two of their

A BBC Master
escanced in
the Viglen
console system

REVIEW
L Jimj

normal rom cartridges with each car-
tridge slot in the Master. This is not
included in the usual console package.

Access to connectors in general is
unchanged, although lifting the console
system to gain access to those
underneath demands a little more
muscle with disc drives installed.

Viglen sell a number of accessories,
such as disc data and power cables,
internally mounting additional power
supplies, a cooling fan kit and adaptors
to enable 3.5in drives to be fitted.

Winchester hard discs can be fitted
and Viglen will sell the console in any
state of fitting, from the basic kit to a
full blown Master system with discs,
monitor and so on,

The final appearance is very profess-
ional. The only disappointment for me
was the poor function keystrip holder
which will not accept my Interword strip
as it is too wide. :

The keystrip holder is not as neat as
that on the original Master, having gone
back to the old B system with the strip
lying flat. this requires the removal of
the transparent cover to insert strips

If you want a separate keyboard in PC
style then at £59 this must be a reason-
able bet, especially as you also get a
moniter stand and disc drive box.

Assembling the console is only diffi-
cult in two areas, the large keyboard
label and having to file some of the case
away for the disc data connector.

If Viglen changes the function keystrip
holder the Master Console System will
be almost perfect.

Froduct: The Viglen Master Console
System

Price: £53

Supplier: Viglen Computer Supplies,

Linit 7, Trumpers Way, Hanwell,

London W7 2AQ.

Tel: 01-843 9903
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- Microlink
in association with TELECOM GOLD &

Join' MicroLink - and -use your micro to sénd and receive
elettronic mail, telexes, telemessages, go teleshopping, boek -,
theatre and rail tickets, read the latest micro news, form youy
own exclusive closed user group . ..-even go via satellite to the
USA to chat in real time to other users with similar interests as
yourself. And it’s all-as easy as making a-phone calll
Afl you need to access MicroLink with your micro is asmodem,
appropriate software and a telephone.: < Tl
Hoiw much does it cost? - . Wi
‘® Standing charge of £3 a month. ® Connect charges of 3.5p a
minute (between: 7pm and 8am weekdays and all Saturday and
Sunday), or 11p a minute dyring office hours. @ Cost of local
phone. call [London area) or cheap-rate P55 (extra 2.5p a
minute). et AR R R S ;
: These are Basic chdrges, Mest MicroLink facilities are free,
"+ jncluding sending messoges ‘to other people. on the system. -
Extras are:® ' iy e i :
Telex: 5.5p per 100 characters (UK), 11p per 100 (Europe), 18p
per I{IG_‘{N. America), £1:25 per 400 (rest of the world), £2.75p
per 200 (ships at sea). Plus a once-only telex registration fee of
£10. ek 18 G L e Fate . .
_Telemessages: £1.45 for up to 350 words. An illustrated
greetings card (for weddings, birthdays, etc) costs an extra 75p,
Delivered znywhere in Britain first post the following day. |
Overseas mail: 20p (Germany, Denmark), 30p (USA, Canada,
Australia, Singapore, Hong Kong, Israel) for first -2,048
characters. For additidnal 1,024 characters, . 10p and 15p.

.

e

- hn e O

" - 2 : ; .
To join MicroLink simply fill in and return the f8rm below. Within days you will receive yaur
personal mailbox number and password, an easy-to-understand Quick Guide to MicroLink, and
the IJII"I one number of the Hl;‘.!.pl.i!lwhﬂl'ﬂ you can aet aﬂdlﬂnl‘lal a 5&‘5"_@." I:.t‘.‘&'hl}l.'lld ',.ruu_require h.‘

Your personal passport to the wide world of communications

Application Form

M~ e e ("

PR PRI PR DT T ELT T xoeatmesatonsiction -t Wimsoddee of i 2ad Bamhi:

e AR D O O 0 N B 162 0 L O B O R M R R | ]

o> S 0 1 7 O o ) D R o o 0 M O T D 1 Y T

AadrmlelT‘lliH"]ill!l!llII}|lllIlll'll]Hi]li'HH__I""IIILi'| X
I_F | S ] 8 s ey [ ol l,| T l:[ 1/We authorise you until further notice in writing to charge to my/our account with E
5 5 oo gy s U Y et L
FTT T I T T LTI TT T TTT T T TT] DirectDebi Bilsare issued 10 days before debit is processed.

poscode [ T T T T T] pamerst [LTTTIITTL] Nomestheson rp PP ppq T LT 1] ‘

C F Biaied Account Number LLJ_ | ! i_l Sort Code Wﬂ ‘

e b ko b CLIUEE B Please debit my/our f

Access/Mastercard/Visa/ N
Diate of first payment to be on 15th of month follewing commencement. Please *American Express 2 E |. l | i i l 1 1 ] i l l ].l Ll
complete billing autharisation form A, B or C. *Ouerseas subscribers only

[/We authorise you until further notice in writing to charge to my/our account with

* Telecom Gold is o trademark of British Telecommunications pic.
you on or immediately after 15th day of each month unspecified amounts which

1
|
|
1
|
|
|
i
|
|
|
|
|
1
|
|
l
|
q
|
i
|
|
|
|
|
|
|
|

I i j be debited thereto at the instance of Database Publications Ltd - Microlink,
[/We hereby apply to join Microlink TR § : ‘

I - ATES T ko i chmeia f00 Epmblzflu Bills are issued 10 :.Iag..'s before charge is applied to your account.

Database Publications as registration tee I
I to MicroLink. Signature - ool il s b Pmie ‘
i { 10 1 also wish to use Telex | authorise you C. Please involce the company/authority.

to charge an additional £10 to my initial (/10 If you select this option, which is ONLY AVAILABLE to govemment 0
i bill for validation. establishments and Public Limited Companies, we will require an OFFICIAL U
I O | confirm that | am over 18 years of age. ORDER to accept unspecified amounts. n
1 0 1 confirm that | accept the terms and .
i condltions for the time being in force, Send to: MicroLink, i
3 copies of which are available on request Database Publications, TOR OFFICE USE ONLY: ‘

I intend to use the following computer model Europa House, :

l 68 Chester Road Mailbox assigned A T A A | d
e 0 : Hazel Grove, o e g d
1 bae AT e A Stockport SK7 5NY. PR Mu4|i ‘
L----ﬂ- ——--_-——_--—ﬁﬂ----------—-—---_-ﬂ-----—--ﬂl
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What is the difference between a

single and double sided disc, and
can | use a single sided one as double
sided?

All manufacturers aim to produce

double sided, double density discs
and the discs are then tested to see
which category they should be sold as.

Obviously, double sided discs can be
used as single sided, but often a single
sided disc will work in a double sided
drive.

Business users who need reliability
should use high quality double sided
discs, but home users will probably have
no problems using single sided discs in
a double sided drive.

What is the difference between
single and double density and which
should | get for for general use?
A Again if all discs were of the highest
quality possible the density would
be 96lpi — sometimes known as quad
density.

During certification they are given the
appropriate labels and as with the
singlesdouble sided question, using the
cheaper discs (in this case 481lpi)
usually works on most drives.

What does the term tpi that you

keep using mean?

Tpi stands for tracks per inch and is

the number of tracks that were put
on and read from the disc as they were
made.

The most common sort of disc is a

double sided 48 tpi dise, usually known
as a double sided double density disc.

Is a hub ring necessary or is it just a

gimmick that advertisers use to
make us buy their discs?

They are necessary on some makes

of drive but not those usually used
on BBC Micros. However, if you regularly
use discs with hub rings in your drive you
may find that ones without will slip.

Is it OK to cut a notch and new

timing hole on the other side of the
disc and flip it over in a single sided
drive?

Discs designed to be flipped over

are now available and there is no

Discs from
QoA A

harm in using these or normal discs with
extra notches cut in the correct places.

There are stories that it is bad for the
disc to rotate backwards in its sleeve,
but this is only true of discs with cheap
sleeves.

Is there any advantage in having a

disc that is welded all the way round
rather than just sealed in spots?
A Floppy discs are often bent slightly

as they are put info the drive so it
could be said that the spot welded ones
are better because they allow more flexi-
bility. It all depends what point the
advertiser wants to put over.

Some discs are thicker than others.
Q Do thick discs have any advantage
over thin ones?

There is an IBM standard that

determines everything about the
dise, including thickness. Some com-
panies attempt to save money by using
thinner PVC for the sleeve and mass
production methods lead to dis-
crepancies.

What advice would you give to

Q someone purchasing a disc?

A Business users need high reliability
and should therefore buy discs that

are certified for the use that they intend

te put them to.

Home users are more concerned
about the price, and providing backups
are kept, reliability is not so important.

A reasonably priced single density
disc will probably work even as an 80
track double sided disc and even if the
user has to reject some himself, they
will work out a lot cheaper than double
sided, double density ones.

The best way is to buy one of a par-
ticular make and see how well it per-
farms for your applications.

Are all discs made of the same
material?

A Most discs are made by sticking
ferric oxide to the cookie using a
mylar base. High density discs for the
1BM PC/AT and clones use cobalt and a
slightly different mylar base giving them
a “cobbled coating”. '

What's a cookie?
it's the term we use for the actual
discs. We also call them doughnuts.

What does the term Clipping Level
mean?
A | liken this to dropping a ball — it will

only rise part of the way back to
where it was dropped.

When a disc is made a signal is put on
to it and the level of this signal is 100%.
The level that can be read back is called
the clipping level.

On bulk discs {used by software
houses for disc duplication) this level is
usually around 40%, while for a qood
guality disc the figure is 50%.

Disc drives respond fo levels of 20%
and lower, so there is quite a large
margin.

Occasionally | have had discs that

stick in their sleeves. What causes
this and how do | avoid it?

High pressure round the edge of a

disc can crimp the cookie into the
sleeve. Do not put too many discs into 3
box or subject them to pressure in any
other form.

What do you see as the future of

data storage on micros?

The trend is away from 5. 25in discs

and towards 3.5in ones and to pack
as much data as possible onto the smal-
ler surface. One reputable Jlapanese
manufacturer has developed a 3. 5in
disc that can hold ZMb of formatted
data.

Further into the future, the trend will
be away frem magnetic media and
towards optical ones with discs similar
to the present compact record discs
being used and allowing an even higher
density of data to be written and read
from small surfaces.
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| AM frequently asked which is the best
disc drive and | always answer that they
are all the same so buy the best you can.
And while that advice may be a little
vague, it's probably the best you'll get.

There are many disc drive manufac-
turers and even more companies
produce “own label” units. To make mat-
ters worse the latter are often from dif-
ferent manufacturers at different times.

All drives perform the same task and if
one works at all, it works as well as any
pther — such is the nature of digital elec-
tronics.

However, the many individual
components can be designed in a
number of different ways, so let's have a
look inside a disc drive.

The function of a drive is simply to
record and retrieve data. To do this the
disc has to be made to spin, so the first
consideration is how the drive grips the
dise.

This is usually done with a wedge
shaped wheel that grips the central hole

Figure I: Disc drive
viewed from above

Head motor

Drrive motor
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of a

when the drive door is closed.

If this grabs the disc slightly out of
alignment the tracks will appear eccen-
tric to the read head and no data will be
read.

Some drives attempt to minimise this
by spinning the disc automatically as the
door is closed. If you suffer from this
problem you can shut the door after you
have typed in the disc command and so
achieve the same effect.

The spinning motor can move the disc
by belt or direct drive, the former being
used on the earlier disc drives.

But today it is possible to make small
powerful motors to drive the pulleys
directly. This has the advantage of

Hefical
screw

Loading
switch

Anatomy

disc drive

taking up less space and, normally, less
current than the older method.

Somewhere on the pulley or motor
there is usually a paper disc with two
rings of black lines. These are strobe
discs used for setting the speed of the
motors.

When the motor is running correctly
and you view the rings under a flashing

light the lines appear to stand still. One |

ring “stands still” when the light flashes
at 50 Hz and the other at 60Hz.

These are the two frequencies used
for mains transmission throughout the
world and so the source of flashing light
can be simply an ordinary fluorescent
lamp. There is usually a potentiometer
on the logic board for adjusting the
speed of the motor.

Once the disc is spinning, the read/
write head must be positioned on the
correct track.

This is normally done with a stepping

motor, but the mechanism for trans- |
ferring rotary motion to head movement
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Figure Il: Drive viewed from below

can differ. Traditionally this is done by
having the head attached to a helical
screw and as the screw turns the head
moves across the disc.

Alternatively the head may he
attached to a spring strip which the
motor then winds and unwinds to make
the head move, or it can be moved using
a rack and pinion mechanism.

Whichever method is employed, the
details of the design determine the rate
at which the head can be moved reliably
and this is known as the stepping rate.
The head movement motor receives a
pulse to move the head from one track to
another but when it is first switched on
there is no way of telling which track it is
resting at.

Therefore there is some sort of
detector that signals when the head is at
track zero. This is normally a micro-
switch tripped by a small lever attached
to the head. Alternatively this action may
be performed by the lever breaking a
light beam.

Misalignment of this switch can cause
the dreaded “Can't find track zero'
message.

On an early computer of mine the
heads could sometimes be stepped
back past the point where the track zero
switch was tripped. Consequently the
drive would not correctly obey the
operating system.

The remedy was to dismantle the case
and physically move the head or to poke
into the disc controller chip a command
to move the head forward several tracks.
Fortunately | have not heard of this hap-
pening on the BBC Micro.

When the head is moved to the correct

position it is loaded — that is it is
brought into contact with the disc. This
is done by an electro-magnet pulling the
head towards the drive,

And there is usually a mechanical
override that unloads the head whenever
the drive door is opened, although some
drives have the head permanently
loaded to save time,

The operation of head loading can
vary from drive to drive and it is known,
surprisingly enough, as the head load
time,

The start of each revolution of the disc
is marked by a pulse given by a small
hole near its centre, It is detected by a
light beam and indicates the start of a
track.

The pulses may also be used by diag-
nostic software to determine the speed
of the drive instead of using the strobo-
scopic method.

A write protect notch on the disc
indicates a disc should not be altered.
This can be sensed by the drive either
using a micro switch or light beam.

People with microswitch sensors often
use transparent sticky tape to cover this
notch but unfortunately this tends to be
missed by the light beam sensors. The
moral is clear — or rather the write
protect covering should not be.

The protection offered by a write
protect notch is normally only a software
convention. However, the 8271 control-
ler used in the first BBC Micros would
not write anything if the notch was
covered.

The electronics board contains all the
components to make the drive function.
Drives are always connected to a com-

Track
_— Zero sensor

‘Drive Belt

puter along a bus which means that all
connections go to all drives.

In order to send information to only a
single drive, three wires indicating the
selected drive are included in the bus.
And somewhere on the electronics board
is a set of links or switches to select just
one of these lines.

The other links can control features
such as when to perform the head load-
ing or whether to turn off the data signal
when the drive is not selected.

The only real difference between
makes of disc drive is the various delays
that have to be introduced by the
operating system during the stages of
disc access.

The BBC Micro does offer a few
choices of delay using the links at the
bottom right hand corner of the key-
board. These are set in the factory for
the maximum delay, but if you do have a
fast drive they can be adjusted.

But remember that you might have to
change them back when you take your
computer elsewhere.

While the increased speed this gives
you can look dramatic when expressed
as a percentage, we are only talking
about extra delays in the order of one or
two seconds, so | don't consider it worth
worrying about.

Operating a drive at a speed close to
its limit can reduce the reliablity of oper-
ation se it is best to leave the links
alone, they can be more trouble than
they are worth.

So there you have it — the disc drive
dissected. Have a peek inside yours and
see if you can identify its major
components. [ ]
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To celebrate 10 years of flag waving with British made
products we are making a Special Offer on British made
100% tested and verified Parrot Discs, in Red, White & Blue
jackets. 10 of these highest quality DS/QD 96 tpi discs in
assorted colours in a hinged plastic library case (WORTH
£20) for just £19.95 including VAT & P&P.

JOYSTICKS FOR BBC A, B, B+ & MASTER

DELTA 3B TWIN £19.95
2 joysticks wired to one plug. As with all our joysticks they have the fast action
sprung to centre return of the steel shafted nylon covered joystick. The light
action makes them Ideal to hold and the 3 fire buttons allow leff or right-
handed use.

DELTA 3B SINGLE £1295
A single Joystick that in some ways can act as two. The custom made

spacial low nolse” potentiometers are wired so that it will work as a left

hand or right hand joystick. It can even run some programs written for two
joysticks and has the fire buttons of both.

DELTA 14B £14.95
Our original ACORN/BBC handset. The same super light joystick, but WITH 14
Della 3B Twin long life buttons, video game tested for many years. A DELTA 14B/1Is

needed to run the keypad but a 14B on it's own will work as a joystick and
fire buttons, so you can always add the 148/1 to it later.

DELTA14B/1 for use with 1 or 2 DELTA 148's £1495
DELTA DRIVER CASSETTE £5.95
The A/D/USER PORT interface box. This gives simultaneous access to both

the analogue port, for the joystick part and the user port, for the keypad.,

Two handsets can be plugged Info the box giving a fofal of 24 user

definable keys.

Full Instructions are provided to include the keypad In your own programs

aven In BASIC or for the non-programmer a DELTA DRIVER cassefte Is

available with keyboard to joystick/keypad conversions and keypad sef

Up programs.

FOR THE MASTER COMPACT OR ELECTRON FITTED WITH A SWITCHED

JOYSTICK INTERFACE

DELTA 35 £1295
For an ELECTRON with a switched Joystick interface (Not a PLUS 1) this gives
you the same delightful light, fast action of the DELTA joysticks but fitted with a
¢ way D plug as per Atarl, Commodaore, Etc. and will run on First Byta

Interface or similar,

NEW 1!l DELTA 350 - OPTICAL FEED BACK £19.95
FIVE light emitting diodes show you how your joystick Is performing. Now you
can see exactly when each switch has operated so you can move about
faster and more certainly guaranteeing diagonals.

FIRST BYTE INTERFACE £19.95
Probably the most used ELECTRON Interface — comes complete with

software to run the maljority of games on the ELECTRON using a DELTA 35 or
DELTA 330 joystick.

SPECIAL OFFER buy a DELTA 3s and a FIRST BYTE INTERFACE together and
SAVE £2.85 ONLY £29.95

NEW Ill DATAPRINT 2P LOW COST - LOW PROFILE - PRINTER SHARER £39.95
A neat small unit which allows two parallel printers to be connected to one
computer and simply switched between the two. e.g. one printer for paper
and one for labels.

DATAPRINT 2C LOW COST - LOW PROFILE COMPUTER SHARER £39.95
The opposite of the DATAPRINT 2P this little box just 125 x 90 x 20mm allows Two
computers to share one printer,

DATAPAD 158 £39.95
A commerclal spec. 16 way keypad. Full travel mechanical keys with

doubile shot moulded keycaps mounted in a low profile metal case. The

keys are marked with calculator legend, but the software included allows

the pad to be defined as any keys, including function keys or single byte

VDU commands such as PRINTER ON/OFF. No tampering with the

computer as it fits onto the user port.

s | Access | Available from yaur dealer ﬁ]
. ' A _ or direct from us VISA
i RN

Park Drive
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19.95
on
r :
DIY dual
; HEE
THESE days a lot of disc-based commer- forma t d’scs
14.95 cial software for the BBC Micro is sold on
4 . dual format discs. These are discs that
have been formatted in a special way
which allows them to be used in either a
40 or an 80 track disc drive. . ;
14.95 This is a clever technigue which relies tracks, the disc drwe_ head would n!-::rt be
£5.95 on the fact that the catalogue informa- able to find any position on the disc at
tion for both types of disc is in track 0 all and would report an error.
and this is in the same position for both During formatting the newly created
types of drive. sectors are filled with 256 values of &E5
If you have an 80 track disc drive (hex} to signify that they are blank.
switchable to 40 track, or one of each After the whole disc has been format-
type of drive (there is always a catch), netic data on the disc on which program ted in this way, the first two sectors on it
you can create your own dual format  data is stored. According to which type which are used to store the disc
discs. You will also need any 40 track  of disc drive you have, there will be catalogue are filled with zeros, apart
formatter. either 40 or B0 of them packed very  from a few bytes on sector 1 which tell
: From now on you will be able to dis- closely together, making a band about the computer how many sectors are
12,95 tribute your programs or data files know- 1.5 inches wide on the disc. present on the disc.
:,:hu ing that they will function correctly no Each track is divided into 10 sectors ‘ThiS will be either 400 for a 40 track
matter which type of drive they will of 256 bytes each. And every sector on disc (10 sectors x 40 tracks) or 800 for
eventually be used with. the disc has an ID field. an 80 track disc (10 sectors x 80
Firstly a word about formatting in This consists of a few extra bytes that ~ tracks).
£19.95 general. As you probably know, any disc contain information about which track Knowing all_thi_s. you are ready to
U is unusable until it has undergone a the sector is part of, and what position prepare your disc in the 40/80 format.
t nrocess known as formatting. (out of 10) in that track the sector  The steps to follow, using a 40 track
A formatter is usually a machine code occupies. formatter in all cases, are:
program which places magnetic markers In this way, the disc drive head can @ Format the disc in a 40 track or B0
£19.95 on the disc showing where each track position itself quickly and accurately track double-stepping drive — as shown
and sector start. over the correct part of the disc ready to in Figure 1.
or A track is a thin circular band of mag- store or retrieve data. Without these @® Format the disc in an 80 track drive
see Figure Il
@ Still using an 80 track drive, save a
; - dummy file to fill the part of track 0 not
PR T T B i 2 4 i : used for the catalogue and tracks 1 to
e HENERREEI S 19| - [20f - |21] ¢ .§ 38| - [39 s
£39.95
g BRI EETRETE yoaie [ 38 [ 39 | *SAVE DUNNY 1900 +€600
. : ® Finally press Control+Break to clear
a0 05 Figure I: Layout of tracks on a 40 trfa-ck disc the machine and you are ready to put
& two some programs on your new dual format
discs — see Figure Il
—_— of1[2]3]a¢ ¢ [37]38]30]20] - f21] ¢ ¢ |-[38] [29] - Now comes the tedious part. Any file
£19.95 you wish to place on the disc must be
\'_—*'—J : recorded in both 80 and 40 track modes.
] 40 tracks formatted in Remaining 20 tracks The exception is the |BOOT file if it is
:‘5 80 track format of 40 track format less than 2k in length. This is not diffi-
Figure l: Layout of tracks on a 40v80 track gjge Turn to Page 44 >
of1]2] ¢ {ig[19]20]21]22¢ § [a7[38]asl20] - [21¢ § |- 38]- 39| -
vy Tracks 20 to 39 Tracks 20 to 39
file for B0 track for 40 track
uSH use Figure IIl: Usage of
= ! 8 4080 track disc
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< From Page 43

cult to do, but it can be easy at this point
to make disastrous mistakes which will
require you to reformat and start all over
again.

The method | use to avoid confusion is
to first switch the drive to 40 track and
copy over all files, before switching to
80 track and copying them all again.

| will explain the reason for this
shortly, but if you are one to shy from
technical details, you need go no fur-
ther. Your disc is ready for use and you
should now test it in both 40 and 80
track modes,

[ How it works

If some or all programs don't load, you
have made a mistake in the copying
process and I'm afraid you will have to
reformat the disc.

The reason for recording each file in
both 40 and 80 tracks is the new layout
of the disc. The only way to dual format a
disc is basically to format half of it as an
80 track disc and half as a 40 track disc.

In our case, the first 40 tracks are
formatted correctly as for an 80 track
disc and the remaining 40 tracks are
formatted to look like tracks 20 to 40 of
a 40 track disc, with spaces between
them. A dummy file which takes up the
first 20 tracks is then saved in the
catalogue. .

The way this strange arrangement
works is that when a file is saved on the
disc the catalogue is accessed and
found in either format. The presence of
the 20 track long dummy file then forces
the operating system to save the file at
the start of the 21st track.

Now remember, with our special
format tracks 20 to 39 do not overlap at
all and exist in both the 80 and 40 track
sections. The result is that the file now
exists in two separate areas of the disc,
while the operating system thinks that it
has erased over the first copy.

Unfortunately, as you have probably
worked out, we end up with only 20
tracks of the disc which are usable for
our data. This is because the catalogue
together with the dummy file — which
must be present — takes 50k. However,

this still leaves 50k of program storage,
quite adequate for marketing most pro-
grams and packages.

Be careful not to use discs formatted
using this method for distributing data
storage programs such as databases,
mailing lists and drawing packages.

It is impossible to control the users
drive from software to switch from 40 to
80 tracks for the necessary double-
saving of data, and anyway 50k of disc
space is not really sufficient for such
uses.

Making more room

Finally, instead of wasting all track 0,
as a last operation any program that is
under 2k in length can be saved as
DUMMY and then renamed to the
filename of your choice.

Doing this lets the disc system think
that tracks 1 to 19 are free to use, so
you must not try to save any more pro-
grams on the disc.

And that's all there is to creating a
dual format disc without any special pro-
grams to achieve it, [ ]

Have aword

with your micro
forjust£149. ..

Microcomputer Voice Control at a
Sensible Price

R&D Speech Technology's MICRO-VOICE is the
definitive speech input/output device for your
BBC microcomputer. For just £149 plus VAT, it
delivers full vocal control of your system, freeing
processor time, and saving you the bother of
typing in commands.

The Micro-Voice

B Understands up to ten words or phrases at any
one time.

B Listens in any language.

B /s simple to install and simple to operate.

W Can be quickly and easily incorporated into
any program,

B Comes with detailed operating instructions
and training.

B /s totally reliable and achieves up to 95%
accuracy.

*Includes microphone and stand,

System in photograph includes optional headset for £25.00 (+VAT)
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TEL.: FALMOUTH (0326) 75290 H
RN RN (T O ST NI P
To: R & D Speech Technology E Il
Waterside House
Ponsharden, Penryn

Cornwall, TR10 8AR

Tick the Boxes for the Items Required R

(] Please supply MICRO-VOICE(S) at £176.35 |
(inc. VAT and P&P)

[] Please supply ...........cco0r..... BBC Model B [

3-way 1MHz bus connectors at £17.99 i
e L [
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The ultimate spelling
checker for WORDWISE,
INTER-WORD and VIEW

orage,
5t pro-
Spell Master is designed for use Spell Master occupies just one
R with all the major word processing | ROM socket, easily fitted to a
bases, packages -Wordwise /Plus, model-B, B+, B+128, Master or
. Inter-Word and View. Master Compact.
g e e
puble-
of disc \ |
r such P
ack 0, s wed B
that is
ed as
o the
1 think
e, 50
‘e pro-
_ Over 50,000 words are stored If you are unsure of the
.'"F”E 2 permanently in the basic spelling of a word, a special
' dictionary ROM, easily 'fuzzy match' facility will list
extended by the user into words which approximate to
sideways RAM and even ROM, your guess at the spelling,
The speed at which words are At any time at all, whether in
F checked is around 10,000 per a word processor or not, a
E minute... much faster than any 'browse’ facility will enable
= other spelling checker any area of the dictionary to
Logy” available. be examined.
M Because Spell Masteris a Extra star commands provide
3 ‘f ROM, it is always instantly many unusual facilities
o available from within your associated with words -
' word processor - no need to anagrams, crossword
load it from disc each time. solutions, and soon...

: The ultra-fast checking speed MONEY-BACK GUARANTEE:
allows a convenient check-as- If you are not completely
you-type mode to be used. In satisfied with Spell Master,
this mode, every word is we will refund the cost of any

instantly checked without loss purchase made direct from
of typing speed. Computer Concepts.

A more detailed spec;ﬁcatmnls aﬁﬁﬂ&ﬁfe upon request

Recommended retail price £51.30 + VAT (£59.00 inclusive)
Available direct from Computer Concepts and all good BBC dealers

[:DmPUter Gaddesden Place, Hemel Hempstead
Herts. HP2 6EX.  Tel. (0442) 63933.
Concepts

Telephone orders welcome ¢ ACCESS & VISA accepted.
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HOW TO ORDER:

Centromncs ko Centronics 1.5mt

Digc Drive Data {Singhe) 1,.2mt

Diisc D Diarta {Duad) 1.5m1

Dise Drive Power {Dual) 1.5mt

Pririer Cable [BEC o Contronic) tmit
Printer Cabla (BBG o Centronic) 1.5ml

RGE 6-7 pin DM {Hitachi) 1.2mt

RGE 67 pin DM (Fanguson) 1.2mt
RGE & pin & SCART (Eurg) 1.2mi1
User Port Extension ski o Plug 0.5mi
1M Bus Extensgion skiio Plug 0.25mt
Many other types available.

EQLICATION ORDERS WELCOME
All prices inclusiva o VAT, By Post.
Enclosa your chequa'P 0. made payabls i CARE Electronics. Or use your

CARE ELEGTRONIGCS

800 ST ALBANS ROAD,
GARSTON WATFORD,

HERTS. WD2 6NL. Tel: 0923 672102

CARE MASTER ROM EXTENDER
Designed o enable users of CRENVIglen BBC Model B Carvidges. To now use themon the MASTER
rricroa, The exiender is able 1o taka ona 8K, 16 or 32K Eprom Canridge. Including Inter-word.

Desigred by CARE Elecironics Io Acom Specificaions, Capable of taking up 1o 2 16K Eproms.
inctung (NI AETIIEETTNCARE Cartidges ofier 3 options for maximum user Bexibdiy.
Opt 1 Standard Carridge: Opt:2 Single Zi Opt 3 Duad Zif.

@E11.50e

Rreterance Manual 1 Mo VAT @ £15.00c
Reterance Maryal 11 Mo VAT @ E15.00:

CARE Mastar ROM Extander @ £9.20c SEE US
CARE BBC Model B Cartricges @E1.98c OPEN AT THE
CARE BEC Model B ZIF Carridge @005 9am UMIST
CARE LOW Profie System (Tha Criginal) @ei2.65d -5pm

CARE Masier ROM Carridge | Standard) @ ER05C Mon-Sat SHOW
CARE Master ROM Cartddge (Singla Zif) @ E13.80c 20 - 22
CARE Master ROM Castridge (Dual Zify @Ei8Ec A MARCH
CARE Master Smart Canridge @EPOA
CARE Masser 32K (5H) RAM Cartridge @EPOA
I IMEEEREER BM7S022 Green Hi-Fas 20MHT @ EBH. Ta
PHILIPS Monitor BM7S522 Amber Hi-Fes 2002 @ £92.00a

HANTAREX Manitor JERITel ol LT RE L H @ETS.50a

y 4

@EET5e
805
@ E4 Bl
0690
GEBOSe
@Ee345¢
@575
@E5 TS
@920
@ £9.68e
@Ei08ie

WATFORD

ELECTROMICS

M1J5

ACCESSVISA. Please allow 7 days for delivery. Please add camage.
a=£1025 b=E575 c=£1.15 duE2.30

P

= B

| EPHON PHC

EPROM Programmer inc Software on ROM

@& £31.05d

EPROM programmed inc Software on Carnt @ £39.10d
POWEHR SUPPLIES

For Use With Disc Drives, Pleasa note, not old hull hesght type

Dual BBC @ £34.50b

For use with most peripherals

Ouad BBC Outlets @ £36.80b

1 MICRO INTO 2 PRINTERS

I
..... = F\i =
C— Al :
e |
BEC Prinmer 2 1o 1 (Inc Lead) @ £34.50d
BBC Printer 610 1 @ £80.50d
Centronics 4 1o 1 @ EB0.50d
Printer 2 to 2 'CPX2 Fully Buffered” @ E57.50b
Usar Port 2 way & Off Posn (inc Lead) @ E37.95d
Usar Port & way & Off Posn (inc Lead) @ £80.50d
RGE Switcher 2 101 i@ £23.00d
RAS423 2101 & £23.00d
RS232C 2 o1 T (Al lines) @ £57.50d

RS232C 4101 (All lines)
RS232C 210 2'X (8 lines)

MORELY ELECTRONIC PRODUCTS

Telatent Adagtor inc Software on ROM
Teleted Adaptor inc Software on Disc

(ADVANCED TELETEX SYSTEM)

MASTERCOPY (DFS-ADFS, ADFS-DFS, DFS-DFS, ADFS-ADFS)
( ecify 40 or BD track}

(please sp
ROM Varsion
Disc Varsion

DESIGN 7 = Mode 7 Designer (bast wa've seen)
DESFAX Teletext Emulator (The FAX Systamill)

y O O O O 9 9 0 9 9 v 44

[E][EE MIKES COMPUTER STORE

y o o 4 4

<

A S S N 8§

1 PRINTER INTO 2 MICROS

(@ £80.50d
i@ £69.00d

@ E121.80d
@ £121.90d

NOW INCLUDING ATS
ROM

@ £14.95¢
@ £12.88c

@ £8.97¢
@ £24.15¢

A\ N

Code Product Name RRP Inc. VAT  MCS Inc VAT SAVE £20 -
520STM1 Atari 520STM Computer £250.95 £249.95 Buy
520STM2 520STM + 1 meg Drive - £389.95 FAST ST BASIC
520STFM1 Atari 520STFM Computer £399.95 £369.95 with any Atari ST
520STFM2 520 STFM+ SM125 B/W Mon. £499.95 £462.95 pack for
520STFM3 520STFM+ Philips 8533 Col. Mon. £714.90 £652.95

1040STF1 Atari 1040STF C%mputer £599.95 £554.95 o N LY £69
1040STF2 1040STF+SM125 Hi-Res. B/W Monitor ~ £699.95 £646.95 Sty 4
1040STF3 1040STF+ Philips 8533 Colour Monitor ~ £914.90 £838.41 deﬁg”""";;ﬁﬁ:;ga’é 1,
SF354 Atari 500K Disk Drive £149.50 £134.55 L «
SF314 Atari 1Meg Disk Drive £200.10 £180.09 SHOP OPEN
SH204 Atari 20 Meg hard Disk £699.95 £647.95 Monday-Saturday
SM125 Atari High Res. Monitor B/W £149.50 £134.55 9.30am-5.30pm
CUM1MEG Cumana 1 Meg Disk Drive £159.00 £143.10 (Closed Wednesday)
CUM1TWIN Cumana Twin 1 Meg Disk Drive £269.00 £242.10  Allprices are correct attime of
P8533MON Philips 8533 Med. Res. Mon. £314.95 £283.46 Qﬂiggh ;E;é?;ﬁsai- \"é’g:iiseir;%hﬂ
P8501MON Philips 8501 Low Res. Mon. £243.95 £210.55 - nsemearone witiout natice.
LX86PRIN Epson LX-86 120 cps Printer £316.25 £284.63 il Dissaar
EPSSHEET Epson LX-86 Sheet Feeder £63.25 £56.93 Available

LQ800 Epson LQ-800 24 pin Printer £684.25 £599.95 '
BRO1109 Brother 1109 NLQ Printer £253.00 £227.70 -

WS4000 Miracle WS4000 Modem £172.44 £154.95

SHOP

292 London Road Westcliff-on-Sea,

Essex S50 7JJ. Tel: 0702 332554

MAIL ORDER

P.O. Box 31, Westcliff-on-Sea, Essex 5S0 3LQ
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HAVE you ever wondered how the best
software houses protect their discs from
the prying eyes of software pirates?

With the Disclok protection system
you can now enjoy the same security as
the big names, with the freedom to dis-
tribute your software on disc in complete
safety.

The secret of good protection is to do
the unexpected.

For instance, you may have come
across the technigue of using a disc
editor program to poke naughty bytes
into the disc catalogue, to fool users
into believing there are less files on the
disc than there actually are.

This works fine until someone else
with a disc editor examines your disc
and sees what you have done. To ensure
total security, or at least a huge head-
ache for the hacker, a more obscure
approach is necessary.

In this article | am not going to explain
how the Disclok system works, in case
there are any would-be pirates reading
it, but it does work well.

To use the system type in Listing | and
save it as LOK.SRC. Now run it and the
assembled machine code will be saved
on the disc as DISCLOK. This is the part
of the system that actually protects the
disc.

MNow type in Listing Il and save it as
KEY.SRC. Run it and the assembled
machine code will be saved as L. This is
the key that enables programs protected
with Disclok to be run.

Any -Basic or machine code programs
may be protected as the key
automatically detects which is which.

Mow you are ready to protect some
discs. For this | suggest that you format
some new ones, as you can lose vital
programs if you make any Serious errors.

Disclok only allows seven files out of
the full 31 to be protected and these
must be in the P directory. So copy all
the programs that make up your package
on to a freshly formatted disc and put
each one into the P directory using the
*RENAME command.

This is to ensure that Disclok only
protects those files that you want it to.

The next step may take some time, but
it is necessary. Every program in your
package that calls a protected program
must have the CHAIN and *RUN
commands replaced in the following

The lock that
baffles pirates

way.

To run a protected file the filename is
put into page &900, terminating with a
Return code (&0D). Then just execute
*RUM L.

For example, if you wanted the !boot
file to run a protected file called GAME,
you would construct the !boot file like
this:

*BUILD 'boot
8081 #BASIC
POD2 $EOBE="GAME"
0B3 *RUN L

Or from the end of a Basic program:

32000 SE900="GAME"
12078 *RUN L

Note that you do not include the P
directory prefix with the filename as
Disclok automatically removes all
protected files from the P directory.

One area of difficulty is if you are
trying to CHAIN one Basic program from
the middle of another.

The Disclok system uses a homemade
version of CHAIN which does not reset
Basic properly. The solution is simple
although long-winded. Replace the

method above with:

32000 '&70=Ph:Pi=RAB@:CLDA #138:L0K #0:L
DY BS@:JMP &FFF&1;PE=!B7@:CC3="+B," "+[HRS
13+ PA. =Eegas :S8000=""2z222"" :#RUN L"+CHR
$13:FOR LLE=1 TO LEMCCS:?E5@=ASCHIDECLCS
SLLE)zCALLEABB:NEXTZEND

where #### is the value of page
required to run the program and zzzz is
the name of the program to be run.

Finally copy the program L on to the
disc. We now have a fully prepared disc,
ready for protecting. Make a copy of it as
a prepared master disc — because you
won't be able to copy the protected disc.

All that remains is the actual protect-
ion. Insert the disc containing Disclok
in drive 0 and type *DISCLOK. You will
then be instructed to remove the disc
and insert the disc to be protected.

Disclok will quickly scan the directory
protecting any program on the P direc-
tory, and protect the disc so that it
cannot be backed up. If no file is found
then the error message No P directory
files found is generated.

If all has gone well, the computer will
beep and announce "Disc now locked".
If you don't believe it, try it,

You will find that the protected files
are no longer on the P directory, and
look pretty normal. That is, until you try
to LOAD, *LOAD, CHAIN, *RUN, *DUMP,
*TYPE, *COPY, *BACKUP or *INFO them.

@ Please don't send any protected
discs to The Micro User, because we
don't know how to crack them either.

Listing I

10 REM #eksddhaidhkrddhdribns
70 REM * DISC-LOK Version 1 #
30 REM - by Chris Nixon *
LD REM = January 1987 #
S8 REM %= (c) The Micro User *
A0 REN #ddwimhhesdadaddbhddhd
78 REN

BB MODET:DIM CODEX 2008

90 nese=E7@:cat=E900;cat1=R000
100 FORPASS=4TOA STEPZ

110 PE=613@@:0%=CODEX
120 [OPT PASS

13 JSR setup:JSR Loadeat

148 JSR copycat:LDA progcount
158 BE@ noprogs:JSR passward
1608 JSR savecopy:LDA #mess! MDD 256

178 STA mess:LDA #mess! DIV 256
188 STA mess+1:JMP message

198 .noprogs

200 LDA #mess? MOD 256:5TA ness
210 LDA #mess? DIV 256:5TA mess+l
228 JSR message:IMP &FFEV

230 .setup

240 LbA #21:LbX #@;LbY #B:JSR EFFF4
250 LDA #title WOD 256:5TA mess
260 LDA #tithe DIV 256:5TA messtl
270 JSR message:LDA #B:5TA drive
28@ JSR GFFE@:BCS escape:RTS

290 .escape

300 LDA #126:JMP &FFF4

310 . loadcat

320 LDA #cat MOD 256:5TA block+]
330 LDA #cat DIV 254:5TA block+e

Turn to Page 48 »
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< From Page 47 630 INC progeount:CLC:TXA:ADC #16 860 LDA (mess),Y:CMP #42:BEQ exitmess

648 STA catptrl:RTS B70 JSR RFFE3:INY:JMP messloop
340 LDA #853:5TA block+é:LDA #2 650 ,savecopy BBO .exitmess
358 STA param:STA param#1:LDA #822 660 LDA #cat MOD 256:5TA block+l £90 RTS
360 STA paramt2:IMP asword?F 670 LDA #cat DIV 256:S5TA block+? 900 .password
370 .copycat GB0 LDA #B4B:STA block+6:LDA £0 210 LpX #B79:LDA progcount:STA catl,X
580 LDA cat+81@5:L5R A:LSR A:LSR A 690 STA param:STA param+]:LDA #§22 020 DEX:LDY #B
3% STA maxprog:DEC maxprog:LDA #8 700 STA paramt2:JSR osward7F 938 .=aveprog
480 STA catptr:LDA #0:5TA catptr] 718 LDA #ETF:LDX #format MOD 256 948 LDA prog,Y:STA catl,X
£18 STA progeount. 728 LbY #format DIV 256:J5R &FFF1 050 DEX:DEY:BPL saveprog:RTS
420 .progloop T30 LDA #catl MOD 256:5TA block+1 068 .catptr:BRK
¢38 LDX catptr:LDA cat+7,X:AND #&7F : 970 .catptrl:BRK
L4@ CMP #ASC'P":BNE nextprog Thig iz one of hundreds of 988 .progcount :BRE
458 ISR copyinfo programs now available 290 .maxprog:BRE
LGB .nextprog FREE for downloading on 1080 .maxprogl:O0PT FNequb{7)

478 LDA progeount . [ 1818 .counter:BRK
48D CMP maxprogl:BEQ exitcopycat m‘crollok 1828 .drive:BRK
490 CLC:LDA catptr:ADC #B:5TA catptr 1038 .format

308 DEC maxprog:BPL progloop 1040 BRK:0OPT FMequd(idfields)

310 .exitcopycat 740 LDA #catl DIV 256:5TA block+2 1058 OPT FMequb(5):0PT FNequb(R43)

5208 RTS 750 LDA #B4F:STA block+fh:LDA #&27 1068 OPT FNequb(39):0PT FMequb{11)

338 .copyinfo 768 STA param:LDA #&69:STA paramt! 1878 OPT FNequb(18) :BRK:0PT FMequw(14) E
360 LDY catptr:LDY catptri:LDA 47 770 LDA #1:5TA paramt? 1088 .block:BRK:BRK:BRK:BRE:BRK

550 STA counter 780 .osword7F 1898 OPT FNequw(3)

368 .copyentry 790 LDA drive:STA block 1180 .paran:0OPT FNequd(@):0PT FNequd(@)

570 LbA cat,X:5TA catl,Y GO0 LbX #block MOD 256 1118 .prog:LbA #200:L0X #£2:LDY #@

580 LDA cat+B100,X:5TA catl+8,Y B18 LDY #block DIV 254 1120 JMP &FFF4

599 LDA #RFF:STA cat+B10@,X:INX:INY B20 LA #BTF:JWP EFFF1 1138 .title

600 DEC counter:BPL copyentry B30 .message 1148 OPT FNegub(22):0PT FMequb(T) 1
618 LDX catptr:LbDA #ASC'S':STA cat+7,) &40 Loy #8 1158 OPT FNequb(31):0PT FNegub(7)

620 TXA:LDY catptri:STA catl+7,X 858 .messloop 1160 OPT FNequb (@) :O0PT FNegub(141) |

Cut-Price Disks —Lowest Yet!

from only £14.99 for 25 disks delivered to your door & CELIVERY TO YOUR DOOR!—

NO HIDDEN EXTRAS
Offer1-5.25" ‘Uniwr;gg!: e
Higrade disks 5<:o: o500 sosep )

Dighs are packed in 25's, complate with envelopes, |abel sets and write protect
utm.J:;iu;nmgzdnnuunynmndnunuuhhmlahh1goudu-hnyuh:annﬂy

e nasecury Do he Cash’nCarry
Uy At k852 uT B 0% To0s prices on
ofer 8 oo vest ¥ £24.9° -ﬂmmd’““'ﬂﬂ disks from
e s00isks Coge9 ae
disks: o T4 Godisks Trcee Direct Disk
?ﬁnﬁ“" = Official orders Supplies

very welComMe: ot to Order
1. DIAL-A-DISK on 01-973 7B11, and give your ACCESS or VISA number and 8 01-979 7811

axpiry date.
2. Send your cheque atc. to Direct Disk Supplies Lid. al the new address below

3. Otfcial Orders. Bona-fide orders from Universities, Colleges, Schools,
Charities, elc. ane very welcome.

=== Direct Disk Supplies Ltd.

[ pept Mu FREEPOST, 129 High Street,
Hampton Hill, Middlesex TW12 1BR




1178 OPT FMequb(129):0PT FHequb(157) 1408 .ness? 1648 0PT FHequd (BRAFFBC2T)
1138 OPT FNequb(131) 1618 OPT FHequb(12):0PT FNequb(7) 1658 0PT FNequd (R@OFFBC2T)
1198 OPT FHequs("DISC-LOK Version 1 ) 1428 OPT FNequb(13) 1668 OPT FNequd (BBRFFBLZT)
1288 OPT FNequb(156):0PT FHequb(31) 1430 OPT FNegus(" Disc now locked.”) 1678 OPT FNequd(EBOFFBC2T)
1218 OPT FNequb(7):0PT FMequb(1) 1640 OPT FMequu(Z@DAD):0PT FNequb(42) 1688 OPT FNequd (RB@&YBL2T)
1228 0PT FNequb(141):0PT FNequb{129) 1450 .mess? 1698 1:NEXT
1238 0PT FMequb(157):0PT FMequb{131) 1468 OPT FMequb{12):0PT FNequb(T) 1708 $E9@0="SAVE DISCLOK "+STRS™CODEX+"
1248 OPT FNequs(*DISC-LOK Version 1 °) 1478 OPT FNequb(13) "sSTRET0L+" 1300 1388
125@ OPT FMequb(156) 1488 OPT FMegus(® No “P" directory fi 1718 X¥=@:v¥=0:CALLEFFF7:END
1268 OPT FNequb(31):0PT FNequb(1@d) les on disc.” 1728 DEF FNequb(Ni)
1270 OPT FHequb(3):0PT FHequb(134) 1490 OPT FNequw(E@DAD):0PT FNequblé?) 1730 208=N¥:0X=0%+1:P¥=PE+
12808 OPT FHequs('(t) The Micro User”) 1508 .idfields 1748 =PASS
1298 OPT FNegub(13):0PT FNequb(129) 1518 OPT FMequd (RBBFFECZT) 1758 DEF FNegquw(N%)
1308 OPT FNequs(STRING3(38,-")) 1520 OPT FMequd(RB@FFRCZT) 1768 70%=NE NOD 256
1318 OPT FNequb(28):0PT FNequb{@) 1538 OPT FHequd (RBBFFRC2T) 1770 2(0%+1)=K% DIV 256
1320 OPT FMequb(24):0PT FMequb(39) 1548 OPT FNequd(E@@FFBC2T) 1780 OX=0%+2:PR=pi+2
1338 OPT FMequb(5):0PT FNequb{12) 1558 OPT FNequd(B@@FFBLZT) 1798 =PASS
1340 OPT FMequb(13) 1560 OPT FNegqud(S@OFFECZT) 18088 DEF FMegud(N¥)
1350 OPT FNequs(" 1) Remove this disc f 1570 OPT FNequd(&BOFFBCZT) 1810 '0%=NE:0X=00+42PY=PT+4
ron the drive') 1580 OPT FMequd(EZABFFRC2T) 1820 =PASS
1360 OPT FNequw(EBDAD) 1598 OPT FNequd(&BBFFBC27) 1830 DEF FNegus(N$)
1378 OPT FMegus(® 2) Insert disc to pro 1688 OPT FNequd(BRO@BFFBC2T) 1848 FORLX=1 TO LENMS
tect in drive @) ‘ 1618 OPT FNequd(RBAFFBC2T) 1850 0%7(LY¥-1)=ASCCMIDS(NS, LY, 1))
1388 0PT FNegquw(EQDED) 1628 OPT FHequd(BB@FFBC2T) 1860 NEXT:0E=0%+LENNSE:PI=PL+LENNS
1398 OPT FMegus(" 3) Press a key,..*") 1630 OPT FNequd(EBOFFBL2T) 1878 =PASS
Listing ! 470 STY paramt1:LDA #E21:STA param+2 968 ROL QUOT:CMP DVIS:LDA QUOT
480 LDA #3:STA block+S 978 SBC DVIS+1:BCC LESS:TYA:SBC DVIS
490 LA #E53:5TA block+é 980 TAY:LDA QUOT:SBEL DVIS+1:STA QUOT
10 REM #estkridrinkwsshidshds 500 LbX #block WOD 254 998 INC DVID
2@ REM * DISC-KEY Version 1 # 518 LDY #block DIV 25& 108@ .LESS
30 REM = by Chris Nixon # 520 LDA #&TF:JNP BFFF1 1018 TYA:DEX:BNE LOOP;RTS
L@ REM % January 1987 * 538 .getinfo 1620 .0VIS:BRK:BRK
50 REM * (c) The Wicro User # S48 PHA:TAX:LDA BCRE,X:AND #3 1838 .DVID:BRK:BRK
GO REM #hsdhkshikirhrirhesiss 550 STA DWID+1:LDA SCEF, X:STA DVID 10848 .RUODT:BRK:BRK
T8 REM 56@ JSR gattrack:PLA:TAX:LDA &CBD,X 1850 .xpos:BRK
2@ MODET:DIM CODEY 2080 570 STA proglength:LDA &COA,X:5TA exec 1868 .track:BRK
%8 ness=&7@:maxprog=&C7Y S840 LDA RCAB,X:5TA exect]:BMI basic 1878 .sector:BRK
188 FORPASS=@T02 STEPZ 598 LbA BCBB,X:5TA load:LDA &CR9, X 1880 .temp:BRK
118 Pi=Ra0D 6B@ STA load+1:LDA #B:5Th basicflag 1090 .catptrzBRK
128 [OPT PASS 618 RTS:.basic 1188 .proglength:BRE
138 JSR checkdisc 620 LbA #0:5TA load:LDA &18:5TA load+! 1110 .load:BRK:BRK
148 JSR checkname:JSR getinfo 630 LDA #1:5TA basicflag:RT§ 1120 .exec:BRK:BRK
158 JNP Loadprog 640 .loadprog 1130 .basicflag:BRE
168 .checkdise 658 LDA Load:STA block+ 1140 .code:0PT FHequb(3@)
170 LUA #&7F:L0X #block! MOD 256 660 LDA load#1:STA block+2 1150 .progcount:BRK
188 LDY #block? DIV 256:J5R &FFF1 678 . loadloop : 1160 .key:0PT FHequb(&49)
190 LDY #&T8:LDY #3 680 LDX track:LDY sector 1178 .block?
208 .checkloop 690 JSR readsecter:INC sector 11808 BRE:OPT FMequd(ECR8)
218 LDA prog,Y:CMP &CE8,X 700 LDA sector:CMP #10:BEQ nexttrack 1198 OPT FNequb(3):0PT FNequb(&57)
228 BNE wrongdisc:DEX:DEY 718 .reenter 1208 OPT FNequw(B6927):0PT FNequbl(&21)
230 BPL checkloop:JMP ECTH T20 INC block#2:DEC proglength 1210 .block:BRK:BRK:BRK:OPT FNequd(®)
240 .wrongdisec 730 BPL loadloop:LBA basicflag 1220 .paranm
250 JMP (EFFFC) 748 BME doRUN:JMP (exec) 1238 OPT FNequd(@):0PT FNequd(@)
248 .prog 758 .doRUN 1240 J:NEXT
270 LDA #20@:LDX #2:L0Y #0:JMP EFFF& 760 LDY #ASCO":JSR insert 1250 3R9@A="SAVE L AB@ "+STRE"PL
280 .checkname 710 LDY #ASC".":J5R insert 1268 X%=B:Y%=9:CALLEFFF7zEND
290 LDA B98@:CNP #EOD:BEQ notfound T8 LDY #13:J5R insert 1278 DEF FMequb(NX)
T80 LbA #B:STA progeount:STA catptr 798 LDY #ASCR":JSR imgert 1280 TPE=NE:PR=PE+1
318 .nameloop BEB LBY #ASC'U':JSR inmsert 1298 =PASS
128 LDX #@:L0Y catptr 818 LDY #ASC'N':JSR insert 1308 DEF FMequw(N¥)
338 .charloop gzl Loy #13 1318 ?PA=N% NOD 236
340 LDA E908,X:CMP #RBD:BEQ found B30 .insert 1328 2(PE+1)=HX DIV 236
350 CNP RCO@,Y:BNE nextname 860 LDA #13B:L0X #D:IMP BFFF4 1330 Pi=Pi+2
T460 IMX:INY:CPX #7:BNE charloop 850 .nexttrack 1348 =PASS
378 .found B&@ INC track:LDA #0:STA sector 1350 DEF FMequd(NZ)
IB0 LDA catptr:zRTS B78 JNP reenter 1368 |PE=NL:PE=PL+4
390 .nextnane B3R .gettrack 1370 =PASS
&8 CLC:LDA catptr:ABC #16:5TA catptr 898 LOA #£18:5TA DVIS:LDA #@:5TA DVISH!
418 IMC progeoount:LDA progeount 988 JSR divide:5TA sector:LDA DVID
428 CMP maxprog:BCC nameloop 918 STA track:RTS
438 .notfound 920 .divide This listing is included in this
440 BRK:BRK:EQUS™Not found':BRK 930 LDA #B:STA QUOT:LDX #16 month's cassetfe tape offer. See
458 .readsector 94@ .LOOP order form on Page 159.
460 LDA ECD:STA block:STX paranm 958 ASL DVID:ROL DVID+1:ROL A:TAY
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AS PROMISED, this month 1 am going to
concentrate on what is, judging by the
number of letters | have received, by far
the most popular game around at the
moment: Repton 3.

The Repton games are without doubt
some of the most remarkable ever seen
on the BBC Micro, and Repton 3 takes
the game strategy to new heights.

It combines the best features of both
the original and Repton 2 while adding
many other novel features, such as
capsules to reset the countdown timer,
and a nasty creeping fungus. Ugh.

The idea of Repton 3 is similar to its
predecessors in that you collect all the
diamonds from each level, while
avoiding falling boulders, monsters
which hatch from broken eggs and many
other nasties.

If you perform this task successfully
you are given a password for the next
level, a feature retained from the first
Repton. You are also given an edit code.
which will be explained shortly.

Repton 3 is by far the largest of the
three games. It has no less than 24

For the Acorn MASTER

{with kit fitted)

IMbit ROM to be socketed,

iy

"*TAPE TO DISC TRANSFER**
**BBC 'B’ TAPES CAN BE USED ON THE MASTER""

**SAVES FROM 32K RIGHT UP TO 128K**

All the features of the BBC REPLAY have been enhanced and
additional routines included to make this the
possible. Available in two versions — as an add-on to the

ROMBOARD '3, or self-contained. Both versions require the

best transfer utility

MASTER REPLAY (self-contained) — £47.95
MASTER REPLAY (for use with ROMBOARD ‘3') — £36.95
MASTER to B conversion kit — £9.95 incl, 0.5,1.20 ROM
(Only works with REPLAY present)

huge screens, loaded in turn in blocks of
eight, called respectively Prelude,
Toccata and Finale.

Included with the game is a screen
designer that allows you to redesign all
the screens and characters, or even
design your own from scratch. A sort of
do-it-yourself masochism.

One feature is that you can edit one of
the predefined screens only after
entering the appropriate edit code.
Therefore, in order to be able to modify a
screen you first have to be able to do it,
This is, of course, only fair.

The designer also allows you to define

For BEC ‘B’ and ‘B+*

QUALITY FIRMWARE FOR
ACORN COMPUTERS

**TAPE TO DISC TRANSFER**MID-PLAY STOP AND SAVE*"
"*"MOST DISC TO DISC TRANSFER* "MID-GAME PAUSE**
"*DISPLAYS A STOPPED SCREEN READY FOR PRINTING**

Easy to fit, with no sold

three simple connection

REPLAY must be matched to the Disc Interface in use.
Ten versions now availabla

ering, uses one side-ways ROM socket with
s onto the computer,

your own passwords so that anyone
attempting your screens must tackle
them stage by stage, as in the original,

What it does not do is allow you to add
codes to your own masterpieces to
prevent them from being edited.

Messrs P. Lander and C. Norton have
sent in a routine which adds random
codes to screens (Listing 1) which is
compatible with both tape and disc ver-
sions — many thanks to both of you.

Many of you have already finished the
game and sent in the complete list of
passwords and edit codes.

Thanks to John Gill, Michael Horsfield,

Price — £35,00

8EC ‘B", ‘B+ and Electron

THE MATRIX ROM

Using BASIC commands this ROM is an indispensable tool for
performing matrix oparations and the solving of linear simul-
tangous equations. The MATRIX ROM was written with the co-

ROMBOARD '3’

An internal board taking three ROMs which can ‘overlay’ any of
the Operating Syster’s built-in ROM software.
The computer MUST have a socketed IMbit ROM {1C24;,

Price — £19.95

WRITE-PROTECT SWITCH

A small module which plugs into the computer and offers write-
Protection to one or both of the sideways RAM banks.
Price — £8 .95

BEC B+ ‘B+ to B CONVERSION KIT
This addition will allow BBC 'B’ tapes to be used on the B+
computer. (Requires 0.5.1,.20 ROM)

Price with ROM — £21.95
Without ROM — £15.95
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operation of the Civil Engineering Dept., University of Southampton,
Price — £41.40

For BBC “B’, "B+ and Electron
ADDCOMM ROM

A Toolkit/Graphics utility adding 40 extra BASIC commands,
Brilliant programming and value for money. 16 page brochure
&Nt on request,

Price — £28.00

ALL PRICES INCLUDE.VAT AND POST

Available from:
VINE MICROS, MARSHBEOROUGH, SANDWICH,

KENT CT13 0PG. Tel: 0304 812276

Or your local Dealer,
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Jason Hartley and the persistent C. Par-
sons to name but a few, not forgetting
Mark Wickett and Matthew Corbett for
their excellent 16 page detailed guide to
the game.

The passwords and edit codes, whjch
are also compatible with the Electron
version of the game, are as follows:

Prelude “Toceata Finale
prelude 56882 Toccata 48842 Einale 27246
Citadel 44546 Upstart 8527  Enliven 24937
Morning 13338 Dctagoen 27492 Contest 3288 -
Mwkward 33823 Chaotic 20312 1llegal 19786
Fritter 26658 Majesty 1356  Appease FETT e
Lawless 8515  Revenus 16713 Student 20855
Ratian 34b7  Foresee SO198  Average 16660
Tobacco 2303 Reserve 63288 Phoenix 51762

Unfortunately the screens of the BBC
Micro and Electron versions are not
compatible: One cannot be loaded into
the other's editor.

Repton 3 offers a competition. When
the eighth and last screen of each of the

three blocks has been completed an
entry code is given — to enter the
competition you must supply all three,

What makes the game more difficult is
that an entry code will be displayed only
if all the screens have been completed
without passwords. All eight in one go,
three times over.

The Repton 3 screen editor allows
almost infinite expansion of the game
and The Micro User would like to release
a compilation of screens produced with
the Repton 3 editor, but for this we need
your help.

If you have designed a complete set of

188 REM R3 Screen Edit Code Generator

110 REM by P.Lander & (.Morton :

120 REM (c) The Micro User

138 DIM filek 2620

148 INPUT”Load name’,named

158 PROCoscli("LOAD "tname§+" "+FNhex!
fileX))

160 FOR 1X=R58 TC &5F

178 I1X2fileX=RAND(255) :NEXT

188 INPUT'Save name’,naned

198 PROCoscli("SAVE "tname$+" “+FNhex{
filef)++2620 BO@Q")

208 END

218 DEF PROCoscli($&7E0)

228 LOCAL XX, ¥X:Y¥=7

230 CALL SFFFT;ENDPROC

248 DEF FRhex(DE)=FMh(DXDIVETBB)+FNA(D
XANDEFF)

250 DEF FNh(HZ)=STRS" (HADIVETB)+STRS™(
HIANDEF)

Listing I: Repton 3 Screen
Random Edit Code Generator

eight screens, preferably with redefined
characters, that you're itching to
unleash on others then send them in to
me, care of The Micro User.

Who can design the most original
characters? Repton himself is bound to
rear his ugly head quite often, but how

about something completely different?

What about a spaceman, robot or
werewolf-in place of Repton? Who can
design the most fiendishly difficult
screens? And what about a jungle,
spaceship or plan view of city streets
instead of the present underground
scenes’?

One point | must emphasise: No
matter how pretty your characters and
how complex your screens, if they are
impossible to complete we cannot use
them.

Before you send them to us make sure
that you can actually finish all eight of

them, and include the best route for
solving each screen.

Lastly, if you add passwords or edit
codes, don't forget to send a list of the
codes together with the screens. Who
knows — your masterpieces may soon be
wreaking mayhem all over the country.

To change the subject at last, one
game suddenly surging in popularity is
Elite's Commando.

Thank you, Matthew Bain, for your
many tips; but lan Webb's long list of
pokes for the cassette version — cov-
ering virtually every possible aspect of
the game — really steals the show.

Type *LOAD TGAME (Return) and
wait until that file has loaded. Then
make any of the modifications below:

Type CALL &2300 (Return) to start
the game. Thank you, lan.

As | write, neither of Commando's
much-heralded competitors, Who Dares
Wins Il and Green Beret, have yet been
released; if you are after a “one-man-
against-the-odds” game, Commando's
worth a look. And it's Master compatible.

TRICBC=R:TR3CDF=RID
7E4B1 120 204D 1420 R

Impervious to bullets.

W35 Speed of same (B s full speed).

15236E=0 ’ Infinite Lives.
AL - Number of bonus Llives gained every 10880 pﬂﬂt!.
82539 - Start lewel number, @ to 3.
Ef P11 ; ©Initial number of Lives.
e - . Musber of granades.
COR2055ER Walk over trenches.
62085 e Wumber af grenades in a box.
752ER5=1 Repeating fire.
1831 FE=EDE Soldiers die instantly.
15321 1=4FE Soldiers disappear when killed.
IRILEA=R AT ETAET . 'I - Raldiers do nat shoot.
T4349E=0 Impervicus to cars, trucks or motorbikes.
TRIR% Nusber of hite required to ﬂe&tmr 4 car ar lutnriﬂh
: 3 {with B it explodes instantly).
TLIRAT ‘Musber of hits required to destroy @ truck, 5 or less
: . causes it te explode instantlr. :
TEIC13=8 Infinite grenades. .

Impervious to grenades.

Pokes for the cassette
version of Commando

® Next month, among other goodies,
how to run the enhanced Master version
of Stryker's Run on a Model B equipped
with sideways ram. Until then, happy
blasting.
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S544 Froe
Characters

All this in

WORD PROCESSOR
Compose a letter, set the
print-out options using
embedded commands or
menus, use the mail merge
facility to produce personalised
circulars — and more!

DATABASE

Build up a versatile card index,
use the flexible print out
routine, do powerful multi-field
sorting, perform all arithmetic
functions, link with the word
processor — and more!

LABEL PRINTER

Design the layout of a label

with the easy-to-use editor,

select label size and sheet

format, read in database

files, print out in any

Mini Office II offers the most comprehensive, integrated
suite of programs ever written for the BBC Micro — making
it the most useful productivity tool yet devised.

A team of leading software authors were brought
together to devote a total of 26 man years of programming
to the development of Mini Office II. What they have
produced is a package that sets new standards in home and
business software.

The sample screenshots above illustrate just a few of the
very wide range of features, many of which are usually
restricted to software costing hundreds of pounds. Most are
accessed by using cursor keys to move up and down a list of
options and pressing Enter to select.

Is it that easy to use? Several leading reviewers have

quantity — and more!

already sung its praises on this very point.

Yet possibly the best advertisement for Mini Office II i
that it comes from the same stable that produced th
original Mini Office package back in 1984.

That was so successful it was shortlisted in two majol
categories of the British Microcomputing Awards — tht
Oscars of the industry — and sold in excess of 100,000 unitst

It was up to Mini Office II to take over where the firsl
Mini Office left off, with 32 extra features, two additiond
modules, a program to convert existing Mini Office files t¢
Mini Office II format, and a 60 page, very easy to follow
manual.

This is the package thousands of BBC Micro ownen
have been waiting for — and at a price everyone can afford!



t ONE package!

Freespacsn 250 Ak e
SPREADSHEET [érimis=  rimea ™7

Prepare budgets or tables, R teata far b
total columns or rows with ' 363 ags  acw
ease, copy formulae absolutely 2T e zaby ez
or relatively, view in either 40 o gatinge ” a7 gi8 o

or 80 column modes, recalculate | : s o e

automatically — and more! |

GRAPHICS
Enter data directly or load

-2 data from the spreadsheet,
ey produce pie charts, display
oyt | bar charts side by side or

Viin
Offic:

stacked, overlay line
graphs — and more!

COMMS MODULE | -.oovvipizpizussinsisss e
Using a modem you can ...
S access services such as
~ MicroLink and book rail or
= eatre tickets, send electronic

telex and telemessages
in a flash — and more!

Here's what some independent reviewers say abowt Mini Office II:
Office 11 is Menus throughout the program were abundant and well struciured, allowing
=L complex choices to be made with hardly a glance at the pocket-sized spiral-bound
duced the} manual and affering a wealth of user-defined functions . . . For the money it
sally is unbeatable. Dedicated word processors, spreadsheeis and comms
es muy offer some extra facilities, but some are so full of whistles and bells
you may find yourself forever in the manual or even not using half of their power. ; , database, X
3 What you get with Mini Office IT is a valiant attempt to provide an all-embracing sheet, graphics display, label printer .and
‘m} units! small business package at a down to earth price; it fulfflls all its promises, and communications module. You could WEH
II'E the first there's nothing cut-rate abour the facilities it provides. — Viewfax 258 (Prestel) m~:ver £200 to get the same range of
. ns if you bought s te
sdditional BBC Model B and B+ from other firma: > P Progrms

tﬂ follo"‘r Cmseﬁe TSR R R R R R L R E L L £I#'|‘-95

_ 5%" B . virrvssnincuinseiivessuke £16.95 _ _1 = Ovder form
r0 owners DATABASE SOFTWARE ~ RUiatets

an afford!




- Roundabout way
to your address

LAST month we saw how we could use
the X and Y registers to index our load
and store instructions.

Called absolute indexed addressing,
the technigue adds the content of the
specified register (the offset) to the
absolute address accompanying the
mnemonic (the base). This calculates
the address the instruction applies to. In
other words:

LbA E7CED,X

would mean, ‘if the X register contained,
say, &20.

LbA E7C2@

We tend to wrap these indexed
instructions in loops, increasing or
decreasing the register each time
through. Program | illustrates the idea.

You'll probably remember it from last
month: It puts five asterisks on the
screen —the address &TES0 was chosen
to ensure that the asterisks started at
the beginning of a line below the listing
the assembler puts on the screen.

You should have no difficulty in seeing
what's going on. Using Y as our index,
we initially load it with five. However, the
first thing that happens within joop is a
DEY to take ¥ to four. We then store Y at
&TEBO+4 — which does not affect the
Zero flag of course — and branch back to
loop. This continues until ¥ has reached
zero when the final store is in
&TEEO+0=&TEB0. Qur five asterisks
will now have appeared on the screen,
from right to left.

Upper limit

We tend to use this counting down
technigue with indexing to avoid an
unnecessary compare operation to
check when the upper limit of a loop has
been reached.

Program |l uses this idea to put 256
asterisks on the screen, from &7C00 to
&7TCFF. Why 2567 Well, the Y register is
restricted in range from 0 to 255. If you
work through the program carefully you'll
see that the first store is at &7C00, then
at &7CFF, &7CFE and so on down to
&TCO1.
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Motice that the DEY is now after the
store. Is there a way of achieving the
same effect with it before the store?

Incidentally, if you've typed in Program
Il, you might like to save it, as we'll be
using it again later. We'll also be
referring to its assembler output:

g9e0

a900 OPT passi
a29pa “oastart

Bepm A% 2 LDA # ASCU™+)
Boa2 Ad a0 LpY # @

pons Loop

BPA4 99 BA 7C STA base,Y
peg? 88 DEY

Bo88 0@ FA BNE loop

094 &0 RTS.

Suppose, though, that you want to get
round this 256 limit. For instance, you
might want to fill all 1000 characters of
the screen with asterisks.

Well, we can't avoid the restriction on
the size of the register, so we'll have to
concern ourselves with altering the base
address.

Program lll shows one way of filling
the whole screen. Since using:

STA &7cCed,Y

fills from &7C00 to &7CFF, we simply
include the instruction:

STA &7000, Y

in the same loop to get the next set of
256, Also throwing in:

§TA R7EMO, Y
STA G7F08,Y

fills up the rest of our screen. In fact, it
more than does this since 4*256 gives
us 1024 characters. This means that we
go past the last memory address corres-
ponding to a character on the unscrolled
Mode 7 screen — &7FE7 — right onto
&TFFF, That's alright, though, since the
BBC Micro only uses this extra memory
for scrolling.

Program IV shows anather way of
filling the entire screen — but don't tell
anyone you got the idea from me, it's a

10 REM PROGRAN 1
28 MODE 7
30 FOR passi=B8 70 3 STEP 3
0 PE=R700
5L
b8 OPT pass¥
T8 .ctart
80 LDA # ASC("#")
o8 Lpy # 5
1088 . Loop
118 DEY
120 STA &7TERG,Y
138 BNE Loop
140 RTS
158 1
168 MEXT passi
178 CALL start

Program |

18 REW PROGRAM 11
28 MODE 7
38 base=&TCED
&8 FOR pass%=0 TO 3 STEP 3
50 PL=E900
6@ [
T8 OPT passi
88 .start
OB LbA & ASC("s")
108 LDY £ @
118 . loop
128 STA base,Y
138 BEY
168 BNE loop
158 RTS
166 1
178 NEXT passi
180 CALL start

Program Il

18 REM PROGRAM 111
Z8 MODE 7
38 FOR passi=0 T0 3 STEF 3
@ PR=E700
50 [
68 OPT pass¥
78 .start

BB LDA # ASC(*7)
98 Loy # 8

108 . Loop

118 ST &7CEA,Y

128 STA ETDEA,Y

138 STH RTEDA,Y

148 STA LTFOQ,Y

158 DEY

168 BNE loop

178 RTS

188 1

198 MNEXT passi

280 CALL start

Frogram M

-

Tl AR = &N e Do

e S s R — LR R




LS T R e e e Lt e e

bit naughty.

As we've seen, getting past the 256
restriction involves altering the code to
take into account different base
addresses. Program IV does just this —
anly to get the different base addresses
we use the program to alter itself.

To see how this works, let's go back to
Program II. If you look at the assembler
output from it you'll see the line:

BodL 9% @9 7C  STA base,Y

09 is the opcode for STA absolute
indexed with ¥: 00 7C is the address of
base in our normal lo-byte, hi-byte
fashion.

Suppose, however, that before
running our code we alter location
#0906 so that it contains &7D instead
of &7C. We'll still have the opcode for
STA absolute indexed but the base
address will be &7D00 — the start
address of our second set of asterisks
when we're filling the screen. So when
we run this altered code we get the
second ‘quarter’ of the screen full of
asterisks.

To see this in practice, add the
following lines to Program Il

198 7E9@4=&7D
288 CALL start

Mow when we run the program we get
half the screen filled with asterisks. The
first time we call start (line 180) our
code hasn't been madified so the first
quarter of our screen fills. Line 190 then
alters the code so that when called with
line 200 start fills the second quarter of
the screen with asterisks.

Pragram IV uses the idea of modifying
code but this time from within the pro-
gram itself. The assembler output is as
follows: :

Bvea

ga0@

#eap ~ OPT passh
g9ae Latart
29808 49 24 LDA # ASCL™")

B902 A2 B4 LbY # &
8504 AR B8 LDY # @

B9aé Jloop
0985 99 @@ 7C STA base,Y
geas aa DEY

@98 b@ FA  BNE loop
B9AC EE B8 89 INC Lloopt

89F CA BEX
8910 0@ F&  BME Leoop
B912 6@ RTS

The effect of loop remains unchanged
from Program Il giving us 256 asterisks
on the screen, This time though it's
wrapped up in an outer loop — controlled
by X so that it's performed four times.

10 REM PROGRAM IV
20 MODE 7
30 basesE&7(00 sl
48 FOR passk=@ TO 3 STEP 3
50 PY=R90@ i
-]
78 OPT passi
80 .start
90 LDA # ASC(™)
180 LbX # &
170 Loy # 8
128 .loop
138 5TA base,Y
- 148 DEY
158 BNE loop
168 INC loopt2
178 DEX :
188 BNE loop
190 RTS8
208 ] ;
218 HEXT passi

228 CALL start
FProgram IV

Each time the inner loop is performed,

though, the asterisks appear further

down the screen since before branching

back the program changes its own code.
It's the:

INC loop#2

that does the trick. If you look at the
assembler output you'll see that loop+2
is the address of the high byte of our
absolute indexed instruction. The first
time through logp this is &7C so the
Ascii code for an asterisk is placed in
memory locations &7C00 to &7CFF. On
dropping out of /oop the increment
ensures that the high byte is now &7D.
We then decrease our outer loop
counter, X, and, since it won't yet be
zero, we branch back to perform Joop
once more. This time the code for an
asterisk is placed in &7D00 to &TDFF.

After dropping out of loop again, the
increment changes the high byte of the
indexed store to &7E, loop now places
asterisks from &7EQO and so on.

It works and it's fun so you won't be
surprised to know that it's frowned upon.
Self-modifying code is the machine code
equivalent of GOTO. Avoid it!

Dne reason for this advice is that
since it alters itself, the code must be
resident in ram. You can’t put your self-
modifying routines into rom, which you
sometimes want to do.

The second reason for shunning such
code is to make debugging simpler.
Since the code itself is constantly
altering, working out exactly what's
going on and the state of the program
when it crashed can be a nightmare. It's
easier to know where you're going if you
know exactly where you are in the first
place.

Thirdly, the potential for crashes is far

higher. If you specify the address you
want to modify incorrectly then you're
likely to be wreaking havoc on your
program.

The final reason is program clarity.
You might know at the time why there's
that:

INC loop+?

but will you remember what's going on in
two month’'s time? (Incidentally, the last
owo points are why | used:

INC Loop+2

rather than:
INC E908

Mot only does it make the code far more
readable, using labels in this way, it also
means that changes in the code such as
altering P% or inserting extra bytes are
automatically taken into account. The
address loop+ 2, of course, refers to the
byte two bytes further on in memory than
foop.)

Alterable addresses

However, the idea behind self-
modifying code isn't bad: By altering the
base address of an indexed operation
we can 'extend’ our indexing over more
than 256 bytes. We don't want to alter
the program itself, though. Somehow we
need to separate the address we're
going to be changing from the code.

What we require is a special area of
ram that we can put ‘alterable
addresses’ in. Instead of spelling out
such an address directly in the program
code itself, our program would then refer
the 6502 processor to where it's stored
in this special ram — a roundabout, or
indirect way of getting to the address.
Instead of giving it an address, we give it
the address of an address!

Well, we've got our special area of
ram: zero page. And we've got a way of
letting the 6502 know that we're
referring to an address that's stored
there, known as indirect indexed
addressing.

What we do is to 'hide’ our base
address down in zero page. This, of
course takes two bytes, the address
being stored in usual lo-byte, hi-byte
fashion’. Our instruction then points to
the base address indirectly by specifying
the zero page address where it's hidden.
If you're being super-precise, it's the
zero page address at which the lo-byte is

Turn to Page 57 W
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EPROMS, 8271 ROMS/UPGRADES
Ex VAT b VAT
Ex VAT Inc VAT Inter-Word ............ 3739 4300
18 27128 250n5....................2.57 2.85 Infer-Sheaat ..o . B2 42 .00
10+ 271248 250n5...... vt 265 (4T [T T RO - i | - 2800
1-9 2764 250NS - .ovvvsrorrin o 226 2.60 Wordwise Plus adldd 4300
1042764 25005 ..o 200 2.30 Spall Mastar 40,87 4700
180 27256 25005 ... 45T 5.25 L L T . 1 11 SRR -1y
104+ 27256 250n5 .. il 13 475 | View3B. o 5585 6400
1-9 TIL'Cmos 56t . TT 5.49 ViEWSIOS oo 3652 4200
1-8 8271 eontraller. i 35.00 ViewSpall : 3039 3405
1048271 contrallar. 33,45 A Max . 1608 18.50
1-9 6264 LP 150n5 Pt 2405 Acom 1770 [}FS o N ] | 49.00
"0+ B2B4ALP 15005 e 2 2.65 Acom B2TIDFS ..o 41,74 4800
B Phus 64K 10 128K .......... 26.00 20.90
DISC DRIVES
ExVAT  InWAT
Cumana CEX100 _ 31,30 105.00 SPECIAL OFFEH
Cumana CSX400, 12&.35 143.00 |
Curnana CSX351 3.5° 40T 4261 49,00 "
Cumana CDB00S 290.00 Altair ROM/RAM
MDG00A 400k Mo PSU i 117.00
MD400B 400k & PSU ... 52 13400 board with battery
MDE02C 200k Mo PSU..._... 219.00 5
MDBO2E 800k & PSU ... 249,00 backup half price -
MDEe02D 800k PSU
& stand .. 24783 28500 only

Acomn Dual B00K & Stand... 247.83 285,00

£39.00 inc VAT

DISKETTES (lifetime warranty)

Ex VAT Ine VAT

10 Geapl OvS DvD in Borary case,, Jaso 15.09

10 Low cost 96tip DS DI in ht;-mrp casa.. 850
10 Lorw cost 961pi VS D/D bulk pachked .- 7.50
MONITORS MASTER/COMPACT
% Ex VAT Inc VAT Ex VAT bnc VAT
F‘h!I!ps CMBE33 ... 23913 27500 Mastar 128K Micro........... 37304 42000
F'h!|!|:|5 CMHSW e 146,96 168,00 Master ET 129K Micro ... 33600 3BB.70
Philips BM7502 .....................6870 7900 512 Co-processar......... 18500 21275
Fhilips BM7522 .......co.o.oovova. 7291 8500 | Turbo Upgrade................9878 11350
Acom ADF 32 ... 217 24400 Acarn Cartridges ... 10.87 12.50
Taxan KX1201 P31 .........8435 97.00 Raforance Manuals ... 1450 1450
Taxan KX1202 P39 w8130 105,00 View 3 User Guide ._....._........000 9,00
Taxan KX1203 Amber..........83.04  107.00 View Sheat User Guida .........0.00 9.00
Taxan Swp. Vision 2 ......_....260.00 29900 Master & B Dust Covars ... 300 145
Microvitec 1451M5 ............. 223,43 257,00 Caolour Compact ................54348 63500
[Prices inc. BRC Cabla) Prmtar Bullar software.............4.30 4.05
Cormpact 5,257 upgrade .. 1200 1495
Sacond user BAC B's available

with BBC cabla & papar
£169.00 (E146.96 +VAT)
Ex VAT Inc VAT
FXP1080 Fabric ink ribbon 1o o IR

KXP1080 View Printer Ditver  BES........ 095
K¥P1080 ConlradDump Rom 13001455

_. KXP1080

® MASSIVE DATABASE Poolswinner is a sophisticated
Pocls prediction aid. It comes complete with the largest
database available - 22000 matches over 10 years. The
database updates automatically as results come in. I :

® PREDICTS Not just SCOREDRAWS, but AWAYS, o
HOMES and NO SCORES.

@ SUCCESSFUL SELEC guarantee that Poolswinner
performs significantly better than chance.

| ® ADAPTABLE Probabilities are given on every fixture - X
chooge as many selections as you need for your bet. The §
precise prediction formula can be set by the user - you
can develop and test your own unique method.

@ SIMPLE DATA ENTRY All team names are in the program. Simply
type in the reference numbers from the screen, Or use FIXGEN to
praduce fixture list aumtomatically (see below),

- PRINTER SUPPORT Full hard copy printout of data if you have a
printer.

" Bexad wih deraind |

PRICE £15.00 (all inclusive)

B THE PERFECT PROGRAM [or everyone inerested
in Football - Soccer Fans, Pools Punters, amateur
league secretaries and team managers.

B POWERFUL DATABASE designed to store league

resulis and all important statistics for all clubs.

SET UP to handle English and Scottish league

matches, but can be easily converted to non-league,

amateur and Australian faothall
~ W FULL PRINTER SUPPORT: Fixture lists, resulis,

. W ﬁ league tables, statistical records etc. can be printed out

parueti®” if you have a printer, or copied from the screen.

B UPDATED: The package is supplied with this season's football results
already entered into the program.

B INTEGRATED with Poolswinner and FIXGEN: information can be
exchanged between programs. (Can be used to update Poolswinner.)

PRICE £15.00 (all inclusive)

AT LAST: No more struggling for hours 1o get the
m ENB firrure list into the computer. FIXGEN has been
programmed with all English and Seonish lictures for

Phone for our best price before placing your order
EDUCATIONAL & GOVERNMENT OARDEARS WELCOME
All products have a 12 month no quibble guarantee
Prices subject to variation without prior notification
We are closed to callers all day Wednesday & some Saturday afternoons
Carriage 92p (80p + VAT) Securicor £6.90 (£6.00 + VAT)

Micro Dept.
128 West Street,
Portchester,

Largear itams Hants.

i PO16 9XE
dedivered :

BN siwes  [20 i:0r0532535

18857, Simply type in the date, and the full fixture list is generated in seconds, Fully
compatible with Poclswinner and Football Follower, Yearly updates available.
CH!"D“ PW1080A “ﬂﬂﬂ"“ﬂ“ KP810 {Published under licence from the Football League and Seotish Football League.}
with BBC cable & paper With BBC cable and paper
POOLSWINNER with FIXGEN £16.50 (for both)
£2739.00 (£207.83+VAT) £239.00 (E207.83 +VAT) FOOTBALL FOLLOWER with FIXGEN £16.50 {for both)
JUKI 6100 CITIZEN 120D FOR SOCCER FANS, the best combination is Football Follower
with BBC cable & paper with cable & paper “mﬁmﬂe'L
£259.00 (£225.22+VA | i POOLS PUNTERS who warnt a ready made systern,
ﬁ: 5 L T} £175.00 l:f-l 52 1?1'1""&1-} Poolswinner with Fixgen is the best combination.
FOR POOLS PUNTERS who want to do more detailed-analysis
. and develop their own system, the complete suit of all three
EPSUN LxBE STAH N L1 'D programs is available at a special price:
with BBC cable & paper with BEC cable & paper POOLSWINNER+FOOTBALL FOLLOWER + FIXGEN
£232.00 (E201.74+VAT) £229.00 (£199.13+VAT) £26.50 (all inclusive) (ask for "COMBO PACK")
MAATMHOTUITATAIT B cimEx
PRINTER ADD ONS PRINTERS/CABLES COURSEWINNTR y3 mosaes
: Ex VAT Inc VAT ExVAT Inc VAT THE PUNTERS COMPUTER PROGRAM _and occerona pusners s,
LX Tractor Unit ... 19296 - 2285 Kaga'Taxan KPE1S.............230.13  275.00 - You can develop and test your own unique mmqsy-_ugmhy adjusting the
LX Shesat Feadar ................. 47.83 55.00 KagaTaxan KP210............338.26  389.00 analysis formala, or use the program in simple mode. Coursewinner V3 uses
LX Print Ribban ..............c.coee 3,00 345 Epson FX800 ....cconiemen 32087 369.00 sastieal analysss af majer Tt:ﬂ!ﬂrs nclading P:quhmw COMrSe
HL-10 Shest Fasdar.............. 4783 5500 Epsan FX1000 ................ 43522 489,00 Saliics, prize money, meight, going, ramer and jockey e, &lc.
NL-10 Print Ribbon ............. 480 552 | Juki2200DW . .._.........zzg.zz 255.00 S o e, . Fuc b ks i Lo
KP/PW Print Ribben ... 333 390 | MP165.. 17304 199.00 o ittt el e e o g et et
Juki 6100 Dust Cover ..........5.60 €44 | 1.2m (4foot) BEC cable........6.00  6.90 Eﬂ_ﬁ’:.*;cnm st A
Printer Dust Covars from.........4.00 4,60 2.0m {8 oot} BBC cabla .........7.78 a.49s FRICE ils.MMlmﬂmﬂ]mnuMDwam.
Compact cable (prinar)... .BE5 995
AVAILABILITY ...
All programs available for: AMSTRAD CPC's, PCW's
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All BBC's
All SPECTRUMS
COMMODORE &4/128
All programs except FOOTEALL FOLLOWER  Atari (48K), Sinclair QL
Supplied o tape (sumple converman 1o disc] excep: AMSTRAD PCW (T disc add £3.00), AMSTRAD PC (54
Send ChequesPOs for retamn of posl senrnce o _ .

doe acdd £3 00), Smclus QL {microdne)
T R N

phaone 24 hrs SO TWARLE phons 24 hrs
37 COUNCILLOR LANE, CHEADLE, CHESHIRE. & 061-428 7425
(Send for full list of our soffware)




4 From Page 55
stored.

To show that it's only a pointer or in-
direction to where the real base address
is stored, we put the zero page address
in brackets. Finally, the whole thing is
indexed by the Y register.

Suppose the 6502 saw the
instruction:

STA (ETE),Y

It would interpret the brackets as telling
it to look in zero page locations &70 and
&71 for the base address to be
combined with the offset of ¥, So, if &70
and &71 contain &00 and &7C respect-
ively, the instruction boils down to:

STA &7C08,Y

Notice how vital those brackets are:
STA &70,Y

and:
STA (&T@),Y

are very different instructions.

The first stores the accumulator in
memory location &70+Y — the absolute
indexed addressing we're used to. The
second looks at zero page locations &70
and &71 and uses the address that's
stored there as a base to offset with Y.

Program V uses indirect indexed
addressing to fill the top quarter of the
screen with asterisks. Previously we've
used absolute indexed instructions of
the type:

5TA base,¥

to achieve this. In this case base would
be &7C00. Now we're going to use in-
direct indexed addressing:

STA Cindirect),Y

where indirect is the location in zero
page where we've stored base — &7C00
in the form 00 7C.

Initially we have to make sure that our
zero page locations do indeed contain,
point to or vector this address. Choosing
&70 for indirect:

LDA # base MOD 256
§TA indirect

puts the correct lo-byte into zero page at
&70 while:

LbA # base DIV 256
STA indirect+1

18 REM PROGRAM ¥

28 MOBE 7

30 base=RTCAQ

40 indirect=&70

58 FOR passi=@ 10 3 STEP 3
&0 PE=E900

I

&0 OPT passk

98 .start

108 LDA # base MOD 256
118 §TA indirect

128 LDA # base DIV 256
138 STA indirect+]

168 LDA # ASC("*7

158 LDY # 0

168 . Loop

178 STA (indirect),Y
180 DEY

190 BNE Loop
208 RTS

21 1

220 KEXT passX

Of course we're only gquarter filling our
screen. Program VI takes care of this in a
similar way to Program IV: We repeat
foop four times using X as a counter.

This time, after dropping out of loop,
we move onto the next 256 asterisks
with:

INC indirect+1

This increases the hi-byte of the address
stored at indirect — in other words the
address now stored in zero page now
points to one page, or 256 bytes further
along in memory, ready for giving us our
next quarter screenful of asterisks when
we branch back to loop . . . .

Indirect power

230 CALL start

Program V

puts the hi-byte into &71.
foop is our by now 'standard’ code,
this time using:
STA (indirect),Y

to replace our old:

5TA base,Y

Since we've just filled the ‘zero page
indirection’ with the address of base, the
two instructions are equivalent.

18 REM PROGRAM VI

20 MODE T

30 base=ETC0Q

48 indirect=870

58 FOR pass¥=@ TO 3 STEP 3
60 PE=L9DD

I

&0 OPT passi

98 .start
188 LOA # base MOD 254
118 5TA indirect
120 LbA # base DIV 254
138 STA indirect+i
140 LDA # ASC("#")
1508 LOX # &
160 LbY # @
178 . loep
180 STA (indirect),¥
198 bEY
208 BME loop
218 INC indirect+]
220 DEX
210 BHE leoop
240 RTS
258 1
260 MEXT passX
278 CALL start

Program Wl

Using indirect indexed addressing this
way means that our actual program does
not modify itself as it runs — just the
contents of indirect. Bear in mind two
points:
® The address in brackets has to be
Zero page.

@ You can only use the Y register this
way, not the X.

These indirect or vectored techniques
can be very powerful. Just by altering the
initial contents of the zero page lo-
cations used so that they point to a
completely new address we can get our
code to affect different areas of
memory. All right, we're unlikely to want
1024 consecutive &2As anywhere else
in memory but for real applications —
such as transferring the contents of a
block of memory to new locations — the
flexibility of this approach is ideal:
Change two zero page bytes and the
whole area of operation of the program
is changed.

Switch on to 6502

And that's it — the end of the series.
We haven't covered all there is to
machine code, but we've touched on
most of the major points. | hope I've
given you a feel for the fun involved in
assembly language programming. If
you've followed me so far you'll have no
problems in learning the rest on your
owWn.

But if you do find a particular aspect of
machine code difficult, why not write in
and tell us? If it's of interest to enough
people we'll do a special feature on it. »

One final piece of advice: You don’t
learn machine code by just reading
about it. So switch on your BBC Micro
and get cracking. L
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Battery Backed 16K & 32K
RAM MODULES: ====

CHECK THESE FEA TURES:

*Very compact design (f My cased.)

* Same footprintas a RO

READ & WRITE
PROTECT |
SWITCHES

* Builtin rechargeable battery to maintain
data when computer is switched off.

* No soldering required whatsoever.

* Guaranteed to run all rom based software

* Comes complete with READ & WRITE

rotect switches.

* Menu driven software included to
save/load to/from ROM/RAM on

a5.25", 40 or B0 track disc.
* Easy to follow instructions included.
* If not fully satisfied, simply return the
intact module within 14 days for a full refund.

16K OR 32K
MODULE CLIPSONTO

WHITE SIGNAL

* 10% discount for educational establish-

ments (any quantity)

Excellent value at £25 for 16k
£35 for 32K

Pricesinclude VAT
and P&P

* Must not be used to infringe copyright*

32K version is of same physical
size as the 16K version but is
logically addressed into two 16K
banks. (ie into two sockets)

LOOKING FOR ACORN
SPARES? We Stock:
ALL Acorn Spares

Peripherals from ATPL, Peartree, Acorn Etc
Upgrades, cables, discs etc

8271 £43.70 B Econet Kit £25.00
8271 TTLKit £6.00 B+ EconetKit £24.00
DMNFS ROM £21.28 BB+ User Guide £14.00
WD1770 £14.00 Serv Man B/B+ £24.33
Video ULA £18.00 ServManB502 £13.42
Serial ULA £15.00 ServMan Z80 £21.83
Electron ULA £2300 ServManMast £21.04
2764-25 £3.00 ATPL Wordwise £42 55
27128-25 £3.00 MR 6000 Peart £10.00
27512-25 £1200 MR7200 Peart £27.00
27513-25 £15.00 BBC Print. Cabl £9.00
27C256-20 £5.00 BMNC/Phono £1.75
8116LP15 £250 Quickshotll £7.50
6264LP15 £3.20 BBC J/Stick £6.21
62256LP12 £14.00

All prices INCLUDE VAT & Postage
This is a very small selection from our range of spares, please phone

for prica. Dealer enguiries welcome.

FLORA ELECTRONICS
14 LEVER ST,

PICCADILLY, m
MANCHESTER M1 1LN

Tel: 061 228 3553

061 228 3030

16K & 32K non battery
backed versionalso
available, fully cased with
write protect switch.
Telephone for further details.

NEW
% Quantity 10
| SSDD  135TPI 1550
3; DSDD  135TPI  17.50
SS/DD 48 TPI 5.95
4n DS/DD 48 TPI 6.95
5 ; Ds/ap 96 TPl  7.95
Universal 96TPI 8.95

DRAM-

ELECTHON ICS LTD.

Unit 12, Kingston Mill, Chestergate,
Stockport SK3 0AL.

Tel: 061-429 0626. Tix: 312242

20
30.00
34.00

11.00
13.00
15.00
17.00

30
44.00
50.00

16.00
19.00
22.00
25.00

5?.00
65.00

21.00
25.00
29.00
33.00

HSV COMPUTER SERVICES LIMITED

DISKETTES UNBRANDED LIFETIME GUAHANTEE

50
70.00
80.00

25.00
30.00
35.00
40.00

Universal discs are suitable for 40/80 track drives and have two notches and two holes.

All disks supplied in cardboard boxes with write protect tabs, labels and
envelopes and come with our no quibble money back or replacement guarantee

CREDIT CARD HOT LINE
(0256) 463507

—
i
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ALL OUR PRICES INCLUDE CARRIAGE & VAT. NO EXTRAS TO PAY!
Also best prices for: Disk Boxes, Ribbons, Paper, Labels

HSV COMPUTER SERVICES LIMITED
40-42 New Market Square, Basingstoke, Hants RG21 1HS

HSV

100
135.00
155.00

45.00
55.00
65.00
75.00

=shh oo x
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tock:
pares
n Etc

s efc

£25.00
£24.00
£14.00
£24.33
£13.42
£21.83
£21.94
£42.55
£10.00
£27.00

£9.00

£1.75

£7.50

£6.21

phone

> LTD.

Your technical questions
answered by MIKE COOK

Delayed action ' mlmm

SOLVED

| HAVE an issue 2 BBC Micro and | am
encountering the following problems
although on power-up everything seems
OK.

® After about half a minute of use all
keyboard entries begin to repeat at
about 10 times normal speed making it
impossible to enter a single character
except by making a very short stab at the
key — Break is the only way to clear the
problem.

@ Soon after this all keyboard entries
cease to be displayed and again Break is
necessary to clear this.

@ After about half an hour progressively
longer periods of normal keyboard entry
are possible but the problem never dis-
appears completely, with occasional
High-speed or Non-entry occurring,
always at the most inconvenient
moment. g

® Occasionally when a key is held down
nothing will print. Then when the key is
released a row of that character will print
at high-speed.

® In programs with sound the sound
also sometimes runs at high speed.

® In the Mini Office |l word processor the
seconds counter runs at 10 times
normal speed when this effect is present
on keyboard entry.

Mot being able to play with my micro is
seriously threatening my sanity so could
you please help? — R.S. Hutchins,
Shoreham-By-Sea, W.Sussex.

® The fault with your computer is the
interrupt system. What is happening is
that the computer is being interrupted
more often than it should due to a fault
in some chip. This has the effect of
speeding up the computer's perception
of time.

Now the only problem remains is:
which chip? The prime candidate is the
systern VIA (IC3), a 6522, Try removing
this and replacing it with the VIA in ICE9,
as this chip only looks after the user port
and the printer interface the computer
will work without it.

If that cures your problems you can
get a replacement from Watford Elec-
tronics.

Other suspect chips are the A/D
converter (IC73) and the ACIA, a 6850
(IC4). Happy hunting.

| HAVE just bought a BBC Master and |
would like to know how to make it
receive and understand coded mess-
ages from a radio transmitter. | am really
looking for a set with a maximum range
of one mile. — Malcolm Johnson,
Westhumble, Dorking, Surrey.

@ You do not say what you mean by
coded messages, so | am not sure
exactly what you want to do. However,
the only way you can operate a trans-

mitter is with a Home Office licence.

There are two types: The CE licence
only allows you to transmit speech but
the Amateur licence allows you to send
speech, Morse code, teleprinter code
and Ascii data.

However, it is a requirement of the
licence that all transmissions must be in
plain language so it is not permissible in
this counfry to transmit coded radio
messages.

Exit the colour

| HAVE a 1.2 0S Model B that has given
faultless service for the last three years
but has now developed a fault.

Colour is present for 30 seconds or so
in it's correct form and then it disap-
pears completely leaving a perfectly
acceptable black and white picture.

The rest of the micro's performance is
faultless and colour does not come on
again if it is switched off and back on
unless some hours have elapsed. —
Bernard Sheppard, Puddletown, Dorset.
® You do not say if you are using the
RGE output or a TV set. From the sound
of the fault it is a TV set.

The fault lies in the colour encoder
circuit. As it is OK at first | would think
your trouble lies in the colour sub-carrier
ascillator circuit. Maybe the frequency is
drifting or the colour burst is disap-
pearing altogether.

For frequency drift you should try
replacing the colour crystal 17.7354
MHz located close to the modulator.
However, without looking at the set with
test equipment it is impossible to say if
this is the fault.

Pole positioner

HAVE you been into an amusements
area and seen pole position controlled
by a steering wheel, gear stick and a
brake pedal? Can this be done on a BBC
Micro? — Alun Jones, Southmoor, Oxon.

® Yes it is perfectly possible fo build
yourself units like this.

Get a pedal from an old sewing
machine and wire it up like a paddie to
the analogue input port. The steering
wheel should be fitted to a rotary
potentiometer and again wired to the
analogue input port.

Finally the gear lever should be a
switch wired up like a fire button. If you
are not sure of the wiring see the May
1983 bodybuilding or page 432 of the

Advanced Users Guide.

Now you only have one problem:
getting the software to accept these
signals. It will be impossible to patch
most commercial software but you might
Jjust be able to wire this lot up in the
same manner as the software expects.

Failing that you will have to write your
own.

| WAS thinking of buying the Acorn Music
500 system but | noticed that you had to
connect it up to a hi-fi or midi system. |
was wondering if you can connect if up
to a normal cassette recorder. — Ewen
Setti, Annan, Dumfries and Gallow, Scotland.
@ The Music 500 needs to be connected
to a hi-fi or amplifier and speaker
system, preferably a stereo one, so you

can hear it.

Normal cassette recorders can't act as
amplifiers but yvou should be able to
record and playback using one.
However, if your recorder can act as an
amplifier then the Music 500 could be
connected up to that instead of a hi-fi.

Printer control

| AM appealing to you for help as |
appear to be hitting brick walls on every
path | take.

At present | have a BBC Model B and a
Tandy DMP120 printer. The problem is
that the BBC will not send the control
codes to the printer to set the page
depths, lines per page, form feed or
print styles and s0 on.

An example of a command to set a
particular style is:

PRINT CHRS(27) CHRS(66)

This appears not to work on a BBC.
Obviously | have already sent the com-
mands *FX5.1 and VDU2.

Can you please give me any guidance
or suggestions as Tandy are unable to. —
Roger P.S. Price, Warley, West Midlands.

@ You cannet send escape sequences [o
a printer like this because you are also
sending them to the VDU driver. You
have to send them to the printer alone.

Do this with a VDU command so for
example to what you wanted use: VDU
2.1,27.1,86,3.

lllumination needed

| HAVE used the Light Pen and programs
from the October and November issues
of The Micro User on my BBC using Mode
7. When | upgraded to a Master | found
that the programs would run, but not in
Mode T

The problem appears to be that
random numbers are being poked into
the light pen registers in Mode 7.

| have tried the same program on

Turn to Page 60
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< From Page 59

other Masters and they do not work in
Mode 7, but the same program, run on a
dealer's machine and when checked out
by Acorn appeared to function correctly.

Acorn refuses to admit that there is a
batch of machines that won't support the
light pen in Mode 7.

Have you experienced any problems in
this area or can you suggest a likely
cause? — G. Bickerton, Sandbach, Cheshire.

@ Nothing can poke values into the light
pen register as this is a read only regis-
ter in the video controller chip. Therefore
I can understand Acorn’s attitude.

There must be something that you are
not telling me. | can only think of three
possible explanations.

@ The CRT controller chip is faulty.

@ The light pen line into the CRT control-
ler is being shorted out by some signal
that only changes in mode 7. -

® Something else is going on in the
software to corrupt the values being
returned from the light pen machine
code program.

Do you get the same results using my
test program?

Controlling motors

COULD you please explain how to use
the user port on my BEBC Micro to control
4 or more motors backwards and for-
wards?

Is this possible and if not what is the
maximum number | can use, and how do
| connect them?

Finally, would it be possible to power
lights and buzzers the same way? —
David Neward, Lower Pensylvania, Exeter.

@ You'll find all you need to know about
controlling motors from the user port in
the Bodybuilding articles in the May
1984 (stepping motors) and November
1985 (DC motors) issues of The Micro
User.

If you need extra user ports see the
Bodybuilding article in the August 19584
issue (4 extra user ports). Basic use of
the User Port is described in the
Bodybuilding articles from July 1983 to
September 1983.

Blowing eproms

HAVING missed out on some of the ear-
lier issues of The Micro User, | am now a
regular and eager reader.

| now have some spare 8k eproms and
would like to blow several Basic Exten-
sions and Utilities on to one Eprom. How
can | do this?

Many thanks for a great magazine. —
Bill Tottle, Portchester, Hants.

@ This is easier said than done. First get
an eprom programmer and then decide if
your programs are going to run in eprom
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or are going to be moved out irto ram for
execution. Either way you have to modify
your program fo suit.

Then you need to put the correct
header into the eprom and details of this
can be found in the Advanced User Guide
but note that it only applies to machine
code programs.

You can have Basic programs in
eprom and fish them out using the *ROM
command fo change to the rom filing
System.

This behaves rather like a read-only
disc. The header for this is more
complex but if you get the Watford
eprom - programmer the software does
this for you.

Also, wvery soon, The Micro User
intends to publish a utility to do all this
automatically.

Disc copier

PLEASE could you inform me if there is a
tape to disc copier for the Acorn ADFS,
compatible with the Master Turbo?

Also could you tell me what Rory
McCloy means when in the August 1986
issue, page 20 second paragraph, he
says "...27512(64k) and 27256(128k)
but not 27512"77

Also please can you tell me what

IBOOT means? — G.H. Lyons, Northwood,
Miiddx.
@ |/ know of no automatic tape to disc
copier for the ADFS. Most of the ones for
the BBC DFS are very limited in what they
will cope with anyway.

There was a misprint in the article and
the last part of the sentence should
read, “..as well as 27128 (16k) and
27256 (32k) but not 27512 (64k)."

The numbers on roms are measured in
bits, not bytes, and most have a prefix of
27. There are eight bits in a byte, 50 a
16k (byte) rom holds 16*8 = 128k bits
and its number is 27128.

'BOOT (pronounced pling-boot) is the
nhame of the file the BBC tries to access
when automatic loading from disc is
required, usually this is done by pressing
Shift-+Break.

You'll find details in any book on the
DFS.

Danger signals :

| WONDER if you can help me with an
incipient problem which has appeared
on my issue 7 BBC Micro.

When the machine is cold | have

trouble powering up: | switch on and
nothing appears to happen. If | give the
switch, or the plug switch a flick it then
powers up in the normal way. That is 10
say, | hear two bleeps, one low, one
high.

It obviously isn't any trouble to
repower, but | am terror-stricken at the
possibility of the problem may getting
worse and | would like to nail it now,

| have noticed that if the machine is
hot and is repowered it sometimes
makes slightly different noises, but it
has always done this and has given no
trouble until recently. — George Speller,
Keighley, Yorks.

@ This could be one of two things, either
the reset circuitry or the power supply.

If it is the power supply then there is
net a lot you can do about it as delving
inside there is not recommended.

However,
circuitry. To see if it is, the next time you
switch on and nothing happens try a
controf break a few times. If this works
then your power supply is probably OK
and the reset circuitry needs looking at.

There is not much to go wrong. It could
be the 555 chip (top left hand corner) or
one of the timing components around it
— check for bad joints.

| HAVE a BBC Model B fitted with a
Watford DDFS and | purchased a twin
disc drive manufactured by LVL (now no
longer trading).

From the start the drive would not
operate with my micro. Fearing | had
purchased a faulty drive, | asked a friend
at college if he could test both the micro
and the drive in the college computer
studies class. He did this with the
following results:
® The micro would operate college
drives, no problem.

@® My drive would run on the college BBC
Micros.

® My micro and drive will not operate
together.

Could my problem be anything to do
with the DDFS. | am afraid | do not know
what DFS system was used in the
college machines — F. Theohald, Sid-
mouth, Devon.

@ You seem to have tried everything.
Given the results of your tests there is
no reason why your drives should not
work on your computer. | can only
suppose the tests differed in some small
respect that you are overlooking.

For example the power supply or the
connecting leads — were these the same
in the two tests? Try to ensure every
possible variable is controlled.

Your problem will be quite simple

once you have found it but withouts
proper test equipment it might be diffi-8

cult to find. As a last resort a dealef

it could be the resetd

should be able to fix it for you.
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MULTIPROM
EPROM PROGRAMMER

MULTIPROM allows the experienced user 1o program 2754,
27128, 27256, 27512, 27513 and 27011 EPROMs, including
"A* vergion. Programming of 27256 up types s camied out in
16K blocks to ensura MULTIPROM compatibility with all
models of BBC from B to Master. The UVFP 1.1 software
requires DFS and a disc drive lor operalion,

The fully cased MULTIPROM plegs into the user port on the
BEC microcomputer, taking power. directly from the computer,
with an onboard convarter providing the programming vaoltage.
Two swilches with LEDs are provided, one poweding down the
MULTIPROM 1o insert or remove an EPROM from the Texiool

If"
UVIPAC EPROM ERASER

Tha UVIPAC was designed espedally for the home
microcomputer enthuslast, but is egqually useful in tha
development lab when gquick erasure of just a couple of
EPROMs is required.

A special type of discharge tube is used 1o help achieve
the vary compact dimensions of the unit, which i= housed
in 290 x B0 x 40 mm plastic cage, Tha 230 of 110 volt [+
or -5%) mains poweared unit enables wp 1o 3 EPROMs of
any size, or 1 CPU with on-board EFROM to be erased in
around 15 minutes usiually.

The EPRCMs are simply loaded into the conductive foam
pad supplied and insarted ino the unit. After the door has
been clozed the unit s switched on, an optcal fibre
Indicator showing positively that the unit is in operation,
Whan the required period has elapsed the unit is
swilched off and the AFAOMs removed, The UVIPAC can
also be supplied with a built in fixed 15 minute timer, the
UWIPAC (T}, or with timer and audible time out sounder,
the UVIPAC (TS). Spare ubes and conductive foam pads
are available i required.

2IF socket, and one for Vpp oniofl. DIP switches enable swilt o UVIPAC UVIPAC (T) UVIPAC (TS)
configuration of the MULTIPROM for sach type of EFROM, The Prices: £21.45 £26.45 £28.45
necassary LVP 1.1 sofware, which includes fast programming
aigorithm, is available on Sideways ROM and contains the o _)
following commands: — “TEST (blank check), "READ (afsp) I"F ~
jread Eprom fo disc), "BLOW (afsp) (blow EPROM with names
fila}, “VIEW (lock at contents of memory from &2000), “COMP UVIPROM 1 and UVIPROM 2 (with 2IF socket) plug into the user port and can program 2764 or 27128 EPRCMs only,
(alsp) (compare contents of EPROM 1o disc). When using using the 1.1 ROM for control purposes, giving 5 "COMMANDS. UVIPROM 32 and LIVIPROM 32+ (with ZIF socket)
VIEW & “COMP, data is displayed in hex and ASCI| format, program 27258 EPROMs only. using tha 2.1 ROM, with 7 *COMMANDS. NOte that the PCBs are not cased and that &
disc drive is essential to wse the software,
Prices: MULTIPROM UVP 1.1 ROM Prices: UVIPROM 1 & 32 UVIPROM 2 & 32+ 1.1 ROM 2.1 ROM
£5.00
L £44.95 o £20.95 £25.95 £5.00 £8.00 i
( EPROMS ) Send orders to: ALL PRICES INCLUDE
Type 12 3-9 10+ Dept. MU VAT AND P&P.
27C64-25 £2.50 £2.30 £2.20 Ground Control MAILTELEPHONE
27C128-25 £3.50 £2.90 £2.60 ORDERS OMLY
27128-25 £3.90 £2.70 £3.50 Alfreda Avenue PLEASE.
27256-25 £5.00 £4.80 £4.60 Hullbridge DETAILED DATA ON
NOTE: EPROM prices are changing. Please confirm Essex S55 6LT REQUEST
|_prices before ordering. Ay Tel: 0702 230324 f— KX o

EN

DS 96 TP 10s

FLIPSIDED 10s

DS 48 TP| 10s

UNIVERSAL 10s
MIMIC 3.5"

85 10s

DS 105

S5
10 £14.95
25 £35.00
50 £65.00
100 £120.00
250 £275.00
500 £500.00

ZONEFOUR LTD

All disks now sent 1st class or courier

5.25" BULK UNBRANDED DISKS (LIFETIME GUARANTEE)

SS48 TPl SS9 TP DS 48TPI DS 96TPI SS48 TPl SS96 TPI DS 48TPI DS 96TPI

Try 10and see £5.95 £6.95 £6.95 £7.95 10° £8.95 £9.95 £9.95 £10.95
25 £12.00 £13.00 £12.00 £14.00 25 £22.00 £24.00 £24.00 £26.00
50 £23.00 £24.00 £24.00 £26.00 50 £40.00 £45.00 £45.00 £48.00
100 £42.00 £44.00 £44.00 £46.00 100 £75.00 £80.00 £80.00 £90.00
25{} £95.00 £97.00 £97.00 £100.00 ESGI E175.00 £190.00 EI‘}D EIID £200.00
£180.00 £185.00 £185.00 £190.00 £340.00  E360.00 £375.00

RED, GREEN, BLUE, GREY, BEIGE

10in single colour OR 2 of each please state in large quantities your choice. (if stocks are available) *in library cases

3.5" BULK UNBRANDED DISKS 135 TPI LIFE TIME GUARANTEE

MAXELL AMSOFT 3" 10s

3" MIMIC OF 2DD 108
£9.50
gg-gg ACCESSORIES INC VAT
£9.95 IBM/Amstrad PC1512 Printer Cable GPR 101 25 x cent. £15.00
Disk Motcher/doublers £5.50
Disk cleaners 3.5° £4.95
£16.95 5.25" cleaner £4.50
£16.95 Mini-Vac for printers and keyboards £9.95

5.25" BULK COLOUR UNBRANDED

MIMIC HIGH DENSITY (COBALT COATED) 1.6 MEG SUITABLE FOR A.T.s

ALL 5.25" DISKS HAVE REINFORCED HUB RINGS, SLEEVES,
LABELS AND WRITE PROTECTS. ALL DISKS CARRY A LIFETIME
GUARANTEE. ALL DISK PRICES INCLUDE VAT ANDF/P. TO
ORDER PLEASE CALL DIRECT DISK LINE: 10AM-6PM

DS
£16.95 £1 []El f'l BD
E;g:gﬁ DISC BOXES INCLUDING VAT
£150.00 5.o5" 50 capagity £8.70 100 capacity £11.70
£350.00 3.5" 40 capacity £8.50 80 capacity £11.95
£650.00 3"/3.5" 60790 capacity £11.95
10x3.5" or 5.25" £1.50

ZONEFOUR, 65 CENTURY ROAD, LONDON
E17 6JA. TEL: 01-523 2059

PLEASE CALL FOR BULK AND INSTITUTIOMAL PRICES
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@) SOFTWARE /HARDWARE S

MEGA-R0M

67 Powerful commands on this 16K Rom.

A comprehensive BASIC toolkit, friendly and
thorough Rom management, utilities for the disk
user including format, verify, repair, editor &
search routines. :

“Overall a good selection of numerous utilities and
a recommended buy at around £35” MICRO USER —
JUNE 1986.

NOW ONLY £29.95

ROM CIASTER

New improved version of our powerful Rom
management system.

Now with even more commands to control your
errant Roms. This Rom will keep others turned off
even through CTRL BREAK. Over 20 commands
including the ability to encrypt & de-crypt files to
keep them secure from prying eyes.

PRICE £14.95

s VECTOR 1

TAPE TO DISKUTILITY

FEATURES
+ Once only purchasa
+ Can save to any disk
+ Very user friendly, help pages on disk
+ 40780 Format
+ Mo awkward ROMs, can be used on any machine
+ Can load to all available RAM &400-&7FFF
= Simply the best tape to disk utllity available

Vector 1 versions compatible with Acom,Opus, UDM, Cumana,
BBC+, WATFORD (Not 1-42, 1-43 DFS's.) and Solidisk.

" VECTOR 2%

DISK UTILITY

Features

+ 40/80 Format

+ User friendly, menu driven

+ Contains powerful features such as a
disk sector aditor, Disk Compare, format,
verify and track repair

=The most powerful disk utility available
compatible with Acorn, Opus 335/345 and Solidisk DFS's.

NEW IMPROVED VERSION (1.40)

Sand £2.00 with old disk for upgrade.
Prices: £12.00 each for Vector 1 or Vector 2 £23 for both.

SCYTHETOOLKIT £21.95

(Send for full details)

All prices shown include VAT and p&p. Please add £3.00 per disk if
you require 3" disks and specify when ordering. i

Orders to:

CHALICE SOFTWARE, Dept MU
3 Merlin Way, Covingham,

Swindon SN3 5AN.

Telephone 0793 615026

PINEAPPLE SOFTWARE }

Programs for the BBC models ‘B’ with disc drive with FREE updating service on all software

DIAGRAM

5till the only drawing program avaitabde for the BEC micro which gives you the ability to draw really large
diagrams and serall them smoathly around the screen stopping 10 edi them at any time il reguined.

Pineapple's unique mathod of storing the diagram information on disc means that the size of diagrams is
limited only by the free space on disc, and not the amount of computer memary you have available. (A blank
80 track disc will allow up fo 38 mode 0 screans of diagram).

The superb print routings supplist with the program enable lange areas of the diagram to ba prinied in a
single print run in a number of differant sizes and rotated through 90 deg, if required, Full use can also be
made of printers which have a wider than normal carmiage available.

The program s fully compatible with the Marconi Tracker ball described below,

PLEASE STATE 40 0r 80 TRAGK DISC & WHETHER STANDARD BBC or MASTER VERSION IS REQUIRED
PRICE £25.00 + VAT

DIAGRAM UTILITIES

A suite of six utility programs which add additional features to the ‘Diagram’ drawing program. The utilities
include the saving and loading of areas of diagram to and from disc. The ability 1o display the whale of your
large diagram on the screen at one tme (in eiher 44 or Bl screen format). The addition of borders and
screen indents to diagrams, and the ability b shift a whole disgram i any direction,

PRICE £10.00 + VAT

PCB

This new release from Pireapple is a printed cireuit board draughting aid which i aimed at producing
complex double sided PCR's very rapidly using a standard BB micro and any FX compatible dol-ratrix
pnmer.

The program ks supplied on EPROM and will run with any 32k BEC micro (including Master series), Also
supphied & a disc containing a sample PCB layout fo demanstrate the programs features.

Biy using an EPROM for the program code the maximum amaunt of HAM is available for storing companent
jocation and ASCH identification files ete. (Up 10 500 compaonents and 500 ASCI component descriptions
may be stored for & given layout). Thesa & na limit to the number of tracks for a given PCB, although the
madmum ste of board is restricted to 8" ° 5.6%,

Lsing a mode 1 screen, tracks on the top side of the board are shown in red, whil those on the wnderside
are biue, Each side of tha baard may be shown individually or superimposad. A component placement screan
allows companent oullines to be drawn for Slk screen purposes and component numbers enbared on this
screen may be displayed during track routing te aid identification of roundels,

The print routines allow separate printouts of each side of the PCB in a very accurate expanded definstian
1:1 o 21 =cale, enabling direct contact printing to be used on resist covered copper clid board. d

This program has toa many superb features to describe adequately here, 50 please write or ‘phone for more
information and samghe prinouts,

PRICE £85.00 + VAT

MARCONI TRACKER BALL

This high quality device comes wilh it's wn lcon Artmaster drawing program and utilities to enabia i 1o be
used in place of keyboard keys, jovsticks, or with your OWwn Programs.
PRICE £60.00 + VAT p&p £1.75
PRICE INCLUDING ‘DIAGRAM' SOFTWARE £79.00 + VAT pé&p £1.75

CONVERTER LEADS

Converier lsads o enable the Trackerball bo run mousa software and the mouse to run trackerball software
(inc. DIAGRAM). Please state which way round when ordering.

PRICE £8.00 + VAT

TRACKER BALL for MASTER series

The: Pointer ROM is supplied instead of the lcon Arimaster disc and enabies the Tracker ball 10 work
directly with the MASTER series computers. (e.g. to use with TIMPAINT i), Prices are the same as for the
slandard tracker ball

POINTER

The Fointer Bom is available separately for people already owning tracker balls, and comes with
instructions for use with the MASTER computer.

PRICE £12.50 + VAT

39 Brownlea Gardens, Seven Kings, lliford, Essex IG3 9NL. = Tel: 01-599 1476
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MICROSPICE

A new addition to our range: of engineering software. Microspice is a very powerful DC and AL analogue circul
simalator package for any model BBG compuber

As well a5 all the usual facilities avallable with this type of program, non-near eflscts. small signal, noise
measuremants and sweeps may be parformed, Component values may beswept, allowing component iolerances fo be B
investigaled as well as thermal performance elc. Comprehensive iransistor maodeling is incarporaled wsing @ 20
parameter Ebars Moll deseription.  The program s suppled on disc with & very comprehensive 48 page manual

Plasa wribe or ‘phorne for mone infarmaton

PRICE £99.00 + VAT P&P FREE

ALL ORDERS SENT BY RETURMN OF POST
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TOSS is an acronym for Temporal Oper-
ating System Supervisor and is a new
technigue that holds the promise of
greatly increasing the computing power
of any micro.

At the moment it is undergoing field
trials and is available only as a pre-
production prototype chip, TOSS 0.1, for
the Acorn Master. ;

The chip is massive, 1Mb, the same
size as all the Master's bundled
software.

As the name implies, it is a supervisor
program for the operating system, that
is it sits on top of the operating system
and makes it run at maximum efficiency.

This ensures maximum compatibility
with existing software. However, for pro-
grams that will not run on the new
system due to software protection and
the like, there is a new command to
disable it.

To explain how it works, consider a
computer chess program. The computer
analyses the current position and then
makes the best move.

Then it is your turn to move and the
computer waits for your response. The
time spent waiting is in effect wasted.

Now suppose that the program is writ-
ten so that the computer carries on
analysing the position while you are
thinking out your response.

It then only has to take a quick look at
the keyboard every half second or so to

Clawsoft TOSS 4M

pacorn 0S5 64K
fcorn 1770 DFS
BASIC

see if you want to make your move, and
the result is that the chess program
plays a much better game because it
has longer to analyse the situation.

It has done this by utilising otherwise
wasted time. This is exactly the principle
used by TOSS.

Suppose you are writing a program.
You may list it, read the listing to check
for errors and then type RUN.

The time spent reading the listing is
effectively wasted. What TOSS will do is
to issue the RUN command after the list-
ing in anticipation of you typing RUN.

Of course you might not want to run
your program, which is why Toss caches
any output in a ram buffer until you issue
the RUN command.

If you type anything else but RUN, for
example if you edit a line, the RUN is
aborted and your command is obeyed.

In fact TOSS is continually inserting a
RUN command after each operating
system command in anticipation of the
real thing.

Where TOSS really achieves maximum
performance is inside your program,
when you use the INPUT command.

TOSS ensures the program keeps on
running and checks the keyboard peri-
odically for your input.

The results with graphics programs
and dim-witted users can be guite
startling.

While they are searching for the

% TOSS Message: Zapper loaded.
»LOoAaD" re :
%% TOS5S Reminder: Already loaded.
% TOSS Message: RUNing program.

ALIST

10 REM *xx Za

XX

Mistake at line 20 _

%% TOSS Directive: Correct srror line.
4:PROCinit

% TOSE HMessage:

RUHing program

: Zapper is a good game

spacebar TOSS ensures the program
keeps on running, caching the output
ready for you.

In the event of your input resulting in
the program following two possible
paths TOSS implements a multi-tasking
system and follows both.

The concepts incorporated in TOSS
are being used for research into the next
computer breakthrough, which is cur-
rently named Super Toss.

This uses a new hardware chip, Future
Operations Organising Logic, which
correlates all possible actions and
reports back the most likely event.

With this chip the TOSS system will no
longer spend computing time hoping for
an event because it will know it is
coming.

When the program branches, TOSS
will know which branch will be taken —
the potential for increased computing
throughput is enormous.

It is even possible to spot syntax
errors before you type them in and call
up a Help file to display the correct
syntax!

However the problem with this exten-
sion at the moment is the chip's
capacity, as it can only handle events
likely to happen 0.8 seconds into the
future.

But it is hoped to extend thistoup to 5
seconds for the production units.

Any extra extension of event predic-
tion time will have to wait until the ESP
chip is developed using the new organic
electronic techniques.

Early experiments indicate that a
prediction time of up to one hour may be
possible.

This would have enormous potential
because, for example, it could produce a
final, debugged program in seconds
which would normally have taken an
hour to produce.

You should note that this will work only
if you could have produced the program
in the first place, as it only predicts what
you could do.

This could well face the user with a
dilemma, for if you use the computer
with the chip enabled you will not gain
the experience that you would if you had
without it.

Therefore you will always be stuck at
the same level of expertise and never
learn anything new.

Super TOSS is potentially such an
advance that Acorn could drive all other
computer manufacturers out of the
market.

It could revolutionise the gambling
industry and increase personal produc-
tivity by untold amounts.

At the current development rate,
Super Toss and the FOOL chip will be
available early April 1988,
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HAVE you ever wondered what
Quasimodo does when he isn't trying to
rescue Esmeralda?

Well, it seems that he is employed in
the castle kitchens as the official Easter
Egg collector,

Throughout the year the cooks make
hundreds of Easter Eggs and hang them
all over the place.

Just before Easter Quasimodo has to
find his way about the castle touching
each of the eggs with a special ring that
Merlin gave him.

Each egg he touches is instantly
transported to one of the children that
live in the castle grounds — but doing
this does involve a certain amount of
danger from the beasties that inhabit
the kitchens.

For instance, there are the jellyfish —
the kitchens are a little damp in places.
They sting quite badly if you step on
them.

Then there are the robot teasmaids
that don’t care who they run down, not to
mention the Pink Wok and Elsie the
spider.

Points are awarded for each egg
touched and you can enter your name
into the high score table if you score
enough.

When typing in the program there are
a few things that you should be careful
about.

Ensure that you save everything to
either tape or disc before attempting to
run the program, as the program de-
stroys over 60 per cent of its length after
initialisation.

The assembly language and DATA
readers have checksums that should
detect minor typing errors and give a
helpful message.

But nothing is infallible so make sure
you save everything first as an
assembler error could result in total loss
of the program.

If you are using cassette on a model B
or B+ or running on a Master or Compact
the program will relocate itself up to
&1900 when it is run.

Line 1700 is vital to PROCshorten and
| it should be entered exactly as itis in the
4 listing.
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lines
scn
start

pl
draw(M?%)

code
stop(C%,0%)

s(S%)

(a%,B%,C%,0%)
shorten

mup |
gname |

ey
15

T

)

Controls main game loop.

Places the sprites on the screen.

Moves the baddies.
Calculates the moves for the spider

and wok,

Calculates the moves for the jellyfish.
Calculates Quasimodo's position on

the screen,

Gets keyboard entry; Secondary part

of PROCI.

Makes Quasi jump.

Makes Quasi fall.

Prints the next screen when all the
eggs have been collected.
Clears the screen by scrolling to the

left.

Makes Quasi climb a ladder.

Makes Quasi walk.

Decides if there is a ladder for Quasi

to climb.

Selects Mode M% with VDU22 then

removes the cursor.

Sets up the initial variables.
Displays the high score table.
Makes a bell-like sound.

Prints the heading for the high score

table.

Calculates the new high score table.
Gets a new name for the high score

table,

Draws a pair of horizontal lines.
Displays the current screen.

Sets the start-of-game variables.
Prints the current screen number.

Prints

individual
.| PROCscn.

characters for

Assembles machine code.

Prints an error message if a
checksum does not tally. .
Used by PROCcode to skip 5% bytes.
Reads a word of DATA.

Shortens the program so that Mode 2

can be selected.

2xs

23RERRERo L NFREIFILIRIREE

R e e

e R L

g

TR

e ——
i -‘?{.f;-."hﬁ’:'.'-: G

Checksum value.
Start address for screen map.
Checksum target.

Constant value of —105.

Jump length.

Position of Quasi on a ladder.
Current baddie sprite number.
Jump flag.

Constant value of —98.

Sprite number to be used for Quasi.
Bell pitch

Error number.

Call address for the sprite routine.
Call address to reset all sprites.
Constant value of —67.

Screen map offset.

Counter.

Constant value of —73.

Number of baddies.

Current screen position of robot teasmaid.
X coordinate of Quasi.

Y coordinate of Quasi,

Current screen position of Quasi.
Screen map Y pointer.

Screen map X pointer,

Dummy variable,

Target number of eggs,

Number of eggs touched.

Counter,

Jump counter.

Number of lives

Constant value of &75.

Current room.

Current score.

Position flag,

Jump X value,

Baddie X coordinate.

Baddie Y coordinate.

Baddie X step value.

Baddie Y step value.

Baddie screen map position.

Baddie ladder counter.

High score table values.

High score table names.

Relocates the program to Page &19.

-'::*_'!'1'. -

Full listing starts on Page
CiEm R R e
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Memory can hold up to 3,600 extra
words. Text can be entered in 20
(enlarged), 40 or 80 column
modes. New embedded commands
for Epson compatible printers.

Room for an additional 150
average-sized records in RAM.

- Total capacity only limited by disc
space.

Provides 3000 extra cells, plus
~many more maths functions. Can
- run 40 or 80 column format.

i
o

‘Bigger buffer capacity means much
iﬂngar text files can occupy the

BBC Micro's memory for uploading and ECONET - and many third party DFSs.
~ or downloading text.

The original Mini Office Il is still
available on taps and disc. Existing
owners of tapa or dise mﬂmﬂ can :

and save £8. See ﬂ.mmm e Flease allow 28 days for dHii'UﬁW’. Piease giale credt cavd mamber and Tl address + Hel IMUA .

INSTA

Now on a power-packed ROM
board — the BBC Micro's
top-selling 6-in-1 package.
Included in it are all the
highly-acclaimed features of
Mini Office Il . . . plus many
exciting extras.

(LY )
g WEEE *"'“"

Use S8R0 L pres®

- Bak b

i) pataba®

DATABASE

@ Four 32k ROMs packed with 128k .

™ - | -
*  SPREADSHEET of super fast machine code — T —

together on one easy to fit board. B

® Simply key *MINI for the main menu, or speed directly to each pmgr’ﬂm
by keying *WP, *SP, *DBE and so on.

® Switch from one application to another in a split sec{:-nd

® Frees valuable RAM space for much more data.

® No need to swap discs if you've only one drive. S

]

&

®

L ]

Easy to install — slots into any sideways ROM. |
Woaorks with Aries or Watford shadow RAM board.
Compatible with BBC B, B+, Master and Compact.
Compatible with all filing systems: tape, DFS, ADFS,

Post to; Database Softwars,

Ol instantMiniOffice | €598 | 2372 | | FREEPOST, Europa House,

68 Chester Road, Hazal Grove,
Stockport SK7 SNY

PHONE ORDERS: 061-429 7931 (24 hours)
ENQGUIRIES: 081-480 0171 (Sam-Bpm}

PRESTEL ORDERS: Key *B9 then 814568383
] Mini Office Il cassette m. MICROLINK ORDERS: Mailbox 72-MAGO01
0 5.25" disc 40T m
O 5.25"disc80T m--

Address
Add £3 for Europe; £8 for Overseas

0 Chegue enclosed made payable to
Database Publications Ltd.

O Please debit my Access/Visa credit card
account. Past Code
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Domesday
on show

ONE of the leading suppliers to the BBC
Micro education market has stepped in
to answer a plea for help from a school

for the handicapped.

Pupils at Hangers Wood School in

South Oxhey, Watford, wanted to see the

Domesday Project, but the school

~ couldn't afford to buy it. So kind-hearted

staff at Watford Electronics offered to

. demonstrate the Domesday Project to
the school.

The Advanced Interactive Video

_project, the equivalent of more than 300

weighty volumes on just two 12in video

- discs, is an electronic portrait of con-
temporary Britain,

But at more than £4,000 plus for the

. Acorn laser disc based project, along
~ With the equipment to run it, it's out of

reach for many schools, including Hang-

-~ ers Wood.

However with Watford's help, six

:taenage pupils and three members of

staff were able to see for themselves the
system that took a million people two
years o complete.

Shiraz Jessa, technical director at

- Watford, said: “We were only too happy

to help the children. It is a fascinating

. project”.

Hangers Wood is a council-run school
with 44 physically handicapped pupils.

Free teletext
software

BBC Enterprises has begun providing

free teletext system software for Acorn

Econet users. For the first time Ceefax

and Oracle will be available on Econet

through a single Acorn teletext adapter,
- where previously each machine on the

network needed its own adapter.

And it is no longer necessary to go off
Econet to access and download Ceefax
and Oracle pages.

Any station on the Econet network can
now have access to the full range of

. teletext facilities and any teletext page

from any channel can be displayed.
Interactive software can be used on

 the network to take information directly

from any teletext page and use it as
data. A time-out feature avoids time-
wasting searches by telling the user

A}ION

Shiraz Jessa, Watford
Electronic's technical
director, watches the
demonstration with
staff and pupils from
1 Hangers Wood School.

when a requested page is not available.
Programs and documents can be date

-and time stamped from Ceefax for

saving to disc, and the system will even
operate across a “bridge” connecting
two or more networks together.

A spokesman for BBC Telesoftware
told The Micro User: "The software will
be available from BBC2 Ceefax and will
be repeated at very frequent intervals
throughout the spring”.

@ The Acomn teletext adapter is avail-
able as a special mail order offer to
readers of The Micro User, Page 98.

Legal aid
for school

A GROUP of children from a school in
Kent made legal history when they used
their BBC Micros to contact a London
firm of solicitors.

The firm, Pennefather and Co, had just
broken fresh ground by offering te
answer legal queries via computers —
over the MicrolLink electronic mail
senvice.

Sharp-eyed pupils from Swadelands
School in Kent were the first to see the
electronic mail announcement and the
introductory offer of one free consul-
tation.

Keen to be at the forefront of new
technology. the pupils decided to put
the offer to the test.

A variety of guestions were sent to
Pennefather and Co via the MicroLink
service.

“If | wrote a book, would 1 get the

money for it?"

“Can | legally collect money for charity
by carol singing?”

“If my grandmother left me all her
money, could my parents object?”

“If my parents divorced, could |
choose the parent to live with?"

Says John Pennefather: “We expected
a good deal of interest from individuals
and businesses, but did not think our
announcement would cause a stir
among schoolchildren,

"We were greatly encouraged when
Swadelands pupils decided to put our
service to the test.

“After all, it is the schoolchildren of
today who will take this form of com-
munication for granted in the future”,

The special offer of a free consulta-
tion is open to all MicroLink subscribers
as an introduction to this online service.

“It's also to give people a taste of the
way solicitors will handle their work in
the future”, says Mr Pennefather.

Japanese
course

A COURSE aimed at teaching Japanese
with the aid of BBC Micros has been set
up by Duncan Baker of the Lydbury Eng-
lish Centre, Shropshire.

Aimed at UK business people who
trade with Japan the residential course
lasts five days,

Duncan is looking for four business-
men to fill the remaining places on
the course which runs from May 10 to 15.

Laboratory line-up

DESIGN Consultancy of Norwich has
produced a system which they hope will
clear the decks in science and en-
gineering departments,

The idea behind the Oasis Virtual
Instrument System (VIS) is that students
can use it with just the laboratory com-
puter instead of having to cope with a
conglomeration of multi-meters, oscillo-
scopes, chart recorders, plotters and

interfaces,

The VIS serves as a multi-channel
precision voltmeter, oscilloscope, up to
and including audio frequencies, a data
logger, ‘chart recorder and x/y plotter all
in one.

The Oasis VIS costs £399 which
includes a data converter, connectors,
instrument emulation software and
documentation.
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You're on
your own In
Occupied
France —
facing the
toughest test
that a British
pilot has
ever had to
experience !

DATABASE SOFTWARE

The most adventurous and original way
to test your French ever devised.

The adventure game
with a big difference.

The year is 1943. As an RAF officer stranded in Occupied France you have one aim
— to get back to Britain.

The only way to do this is to try to pass as a Frenchman, but if your French isn't
good enough you risk capture and interrogation by the police or even the Gestapo.

Even the simplest tasks — from buying food to taking buses — place you at risk. And"

to add to your problems you've got limited funds: “Should | hitch a lift or take the
train?”, “Do | sell my belongings or get a job?”

Whatever you decide to do, time is short. And there are always people willing to [

denounce you . ..

French on the Run is that rare combination: A truly educational program that's also
thoroughly enjoyable game. This text adventure not only tests your grammar and
vocabulary, but your knowledge of France and the French way of life.

And as your French improves the language problems get harder and the situations
become progressively more dangerous. There are four routes to complete in sequence
— you need the password from the last before attempting the next. The standard of
French required is about O level, though on the last route it rises to just below A
level.

And there's a chance for you to try out the French you'll learn in practice: -
We are offering a FREE WEEKEND IN PARIS as a prize to the first person to
get back to England alive, having broken a code near the end of the final routs.

For teachers: French on the Run uses multi-choice guestions with randomised
distractors, all carefully chosen to illustrate linguistic points or points concerning
things French. The program is meant for individual assessment, but can be used |
just as effectively for classroom work. A sealed envelope contains details of how the

secret passwords are created.

|
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UNTIL a few years ago the computer was
an expensive luxury usually hidden away
in the back rooms of universities or in
the accountancy departments of giant
corporate businesses.

All that changed with the advent of the
microprocessor: Machines like the
Z¥X81, and later the BBC Micro, soon
became an essential part of all of our
lives.

They do our accounts, help to teach
our children and entertain us with a
bewildering array of games.

They can alsc be used as a valuable
teaching aid, not only for the three Rs,
but for developmental work where coor-
dination skills and concentration need
to be improved. ;

In the Morth East of England, one
social services Department is forging
ahead with a scheme which is tailor-
made to suit the needs of mentally
handicapped people and those with
severe physical disabilities which
restrict efficient use of the computer
keyboard.

The scheme at Cleveland County
Social Services was developed three
years ago and has expanded
considerably.

Like many other authorities, Cleveland
has had excellent results at its centres,
heartened by the progress of clients who
have been encouraged to learn through
using a computer.

The great thing about the micro is that
it never gets bored or tired, it never
loses its temper and it is always ready to
teach.

Perversely, herein lies a problem. A
computer is nothing without software
and, commercially speaking, it is simply
not worthwhile writing tailor-made soft-
ware for disabled people. There is
just no money in it since virtually every
program has to be constructed to fit
individual needs.

The computer personnel at Cleveland
County Social Services department, who
are sponsored through a community pro-
gramme, are now using BBC Micros as
teaching aids.

They operate in adult training centres
for mentally handicapped people, in
gentres for physically handicapped
people and in children’s homes.

A project collectively called Communi-
gations and Modern Technology in
Mental Health was started in Cleveland
in June 1984 to produce tailor-made
software for handicapped people.

It was the brainchild of Helen Lock-
wood and Peter O'Sullivan and is funded
by the Cleveland County Community Pro-
gramme Agency through the Manpower
Senvices Commission.

|

Traineas use the arithmetic program

EDI{&%ION

Programming
for disabilities

By Mark Smiddy

Initially, the scheme covered the
seven adult training centres in the area,
but has been so successful that it has
expanded very rapidly to include three
physically handicapped centres and two
children's homes in the county.

All software for the scheme is devel-
oped by a small team of programmers
working in liaison with the instructors at
the centres and the trainees them-
selves.

When working with the trainees at the
centres, in addition to their regular
instructor there is alsp an instructor's
assistant (also funded through the
community programme) who has been
trained in the use of the computers and
external hardware. :

All the software is written for the BEC
Micro and Master, using a variety of per-
ipherals such as light pens, speech
synthesisers and the concept keyboard.

“BBC machines were the obvious
choice”. said Nick Boyne-Cross, project

co-ordinator at the time of its inception.
“The BBC Micro was already widely used
in schools and the existing peripherals
such as the concept keyboard from Star
Microterminals made it most suitable for
our special needs. In fact | do not think
that there is another machine available
at the price that can match the BBC's
versatility”.

The emphasis placed on the software
produced by the project is quality rather
than gquantity. The team’s view is that if a
job is worth doing it's worth doing best!

This is not a mere matter of pride,
development officer Patricia Tighe said:
"“We believe that the trainees deserve
only the very best and we aim to give
them just that",

The actual software produced varies
widely, from basic mathematics tutors
using very large characters to a word
processor using the Braid speech
synthesiser and Moon system — a
simplified version of Braille — with the
concept keyboard.

Due to the foresight of the people
behind the project even the most sev-

Turn to Page 70 »
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5 questions asked

Answer given after 2 tries

Sound on

Black background
Red foreground

Speech synthesiser off

To use computer keyboard

Hseicursor kolsland BRBETURH G oiselecily

A wide range of options are available
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erely disabled trainees are getting used
to communicating with the outside world
— some of them for the first time in their
lives,

The task of writing software for the
disabled is not as straightforward as it
might initially seem, as each individual
has very special needs.

It is not just, for example, a case of
adapting existing educational software
to use concept keyboards for external
control and expecting trainees with a low
degree of muscular control to be able to
use it — they won't.

Conversely, it's qguite pointless
expecting a trainee with a short atten-
tion span — or worse, poor sight — to sit
in front of screen after screen full of
text.

In fact programming for the disabled
opens up a totally new can of worms. So
where do you go from here? Quite simply
— back to basics.

First of all it is essential to understand
the problems faced by the trainees you
intend to help.

The best way to do this is to visit the
educational establishments where they
are taught, meet the instructors and
speak to the trainees themselves.
Anyone not prepared to do this should
never attempt to write for the disabled.

By way of illustration | shall take an
example from the case file.

John, aged 25, is mentally and physi-
cally handicapped but his instructor
wanted him to learn basic arithmetic,

This sort of mathematics is essential if
John is to be able to lead a more normal
life — for example, buying something in a
shop and checking that he has received
the correct change.

While the actual mechanics of adding
and subtracting numbers are relatively
straightforward when worked out bit by
bit on paper, John could not read normal
sized characters, or even the enlarged
text available in BBC mode two.

70 MICRO USER April 1987
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Modify Option Profile
Medium sized characters
Subtraction with carry
Humbers between 1 and 100
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The eventual solution to the problem
was a mathematics tutor that explained
the sum bit by bit, using numbers that
filled a full one third of the screen. This
has enabled John to add up two numbers
with a result up to 9939,

The basic program has now been
amended to include subtraction and
addition with or without carry/borrow.

The tutor has proved to be so useful
for John that it has now been extended
by an options utility that enables the
whole configuration to be changed and
saved to disc for later use.

This allows it to be used with other
trainees at the centre, who may not be
s0 poorly sighted, without the instructor
having to wade through pages of a
startup menu every time the program is
run.

Having to do this would bore the
trainees and it is essential to keep their
attention, as any teacher will tell you.

The options program allows things
such as screen colours to be set. While
this may seem to some to be trivial, it is
in fact an essential.

Originally the screen colours were
yellow letters on a black background.
These were chosen by the instructor
after reading a study that suggested that
poorly sighted people found this com-
bination easiest to see.

Generally speaking this is because
these colours display a very high con-
trast on most monitors.

Try it by turning the colour down on
your television. Red and green, for
example, give a very low contrast.

However, colour blindness depends
very much on the individual. Black and
yellow, therefore, may prove o be
completely useless.

The clarity of a display depends on the
user, not on what makes it look pretty —
something worth bearing in mind if you
ever get an opportunity to write for the
disabled.

Support for the individual does not

DUCA’IEION

+

Large characters are clear and easy to read

o
03¢

stop there though and a constant
contact is kept with the centres to see
how each program may be improved.

Recently John's sight worsened to the
point were he could not distinguish even
the large characters presented. In direct
response to this the programmer has
added a speech facility to confirm that
the correct input has been made, give
scores and so on.

Due to a further deterioration in John's
sight he was no longer able to write
using pen and paper but it was felt that
since the computer has been so suc-
cessful in helping him to learn maths, it

could be used with a new word processor §i#

developed specially for him.
This is called Moonwriter and provides
John with a simple writing aid. The input |§

comes from a concept keyboard with an
overlay containing letters in Moon, an f

alphabet for the blind and partially jus
sighted similar to Braille. Sentences are il
displayed on the screen in large]
characters,

Speech has again been added as a [&

backup to the screen and when he is
satisfied with what he has entered, John

can use the printer to give himself a hard s

copy.

Speaking as a programmer to pro-
grammers, writing for the disabled is g
probably the most challenging task most |
of us can attempt on a micro — but it can §
also be the most rewarding. b

It may not earn you the sort of money §#§
that your latest version of a classic
arcade game will, but it will earn you a g
much- greater reward than that — the §
knowledge that you have helped :
someone, possibly less fortunate than
yourself, have a better life.

For further information write to:

The Profect Supernvisor, Communications
and Modern Technology Mental Health,
PO Box 81, Marton House, Middies-
brough, Cleveland TS4 2EH.
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INTER-WORD is fast, efficient and simple
1o use. Being menu operated the
igwoomer does not need to remember
strange key combinations or command
ames, The menus are not a burden to the
experienced user since there are shortcuts
o access many of the features,

Some of its special features are:

# On screen style changes

Underline, bold and a special dotted style
are shown on screen exactly as they would
appear on the final printout. Also left,
centred and right justified text is shown on
screen as you edit. What you see on screen
s really what you get on the printout.

# Multiple documents in memory

Most people do not work on one document
atatime. INTER-WORD allows up to 16
decuments to be stored in memory at

once, and text to be transferred from one
to anpther,

# Multi column

Built in facilities for printing text in up to 5
columns.

# Full down menu operation

Simple and fast selection of all INTER-
WORD options and page layout.

Multi-file operation

Very large documents can be handled with
ease, INTER-WORD's unique multi-file

mode puts virtually no limits on document
size and allows simple and fast movement

o any point in the document.

# Specific page printing

Any page or range of pages may be
rinted, ever in multi-file mode, with any
jumhber of copies.

owners. Simply quote your seri:
number, name and address when
ordering direct. Discount price;
£39.20 + VAT (£45.08 incl.)

The integrated word processor
for the BBC micro

.rn'lr
a4l
I_.-"/,rlr//lu";.--"

“"INTER-WORD is the most powerful and
comprehensive word processor available
for the BBC today. It is more powerful
and flexible than View and still retains
much of the friendliness and ease of use
of Wordwise. Inter-Word looks set to
become the standard word processor for
the BEC Micro.”

ant ‘HE

Inter-Word is part of the
'"ROM Link’ series which

is the only truly integrated
suite of ROMs for the BEC
micro,

£49.00+vat (£56.35)

Computer Concepts
Gaddesden Place, Hemel Hempstead,

Herts HPZ 6EX, England.
Telephone (0442) 63933

® Block operations

These are common to most word
processors, but with INTER-WORD any
part of the text can be marked and then
instantly moved, copied, deletad, printed,
saved, underlined etc. There is no limit to
the amount that can be marked.

® Automatic re-formatting

This enables the user to just type—no keys
to press to re-format the paragraph after
changes to the text or margins have been
made; the margins on the rulers can simply
be dragged, all text being instantly re
formatted to the new settings.

® 40, 53, 80 and 106 column screen
modes

® Mail merge -

® Integrates with all other parts of
INTER family

® Automatic page numbering, with
headers and footers

® Very fast and smooth scrolling

® Powerful search and replace facilities
including wildcards, upper/lower case
sensitivity, stored search and replace
strings for instant re-use

® Automatic word count

® Fast simple cursor movement to any
point

® Easily tailored to any printer

® Line numbering

® Selectable screen colours

® Compatible with the B, B+ and Master;
Solidisk, Aries and Watford shadow RAM
boards.

MONEY-BACK

CUARANTEE

Buy INTER-WORD—if vou don’t like
it—send it back for a full refund!
(Available when
purchased
directly from
Computer
Concepts)

Access/Barclaycard accepted.
All orders despatched
within 24 hours.
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Figure I: Marking out pattern

CHILDREN often know the number
sequence, counting from 1 onwards,
before they begin school.

Once at school, however, the business
of counting things and the later move
into adding and subtracting numbers is
dealt with in very small stages.

It is much more detailed than most of
us can remember. One stage involves
“counting on” or “counting back” from
any particular number.

“Start from 4 and count to 2" is ob-
viously important support work for later
more formal addition.

The number board illustrated here can

Number the studs like this on the underside of A

1 18
13l ali sl oel2 3l2 4l sl 63 4l3 sl3 6
E322222223%222.2...3.-...'.."....--
& L ] L & L ] [ ] [ ] [ ] [ ] L ] @ [ ] [ ] L] L ] L]
*1% %l 6l Gl 6l 5l &l G 6l 6l ol 6l 6l 6l 6l 6l G

Tin all the points of the studs with a small amount of solder.

Figure Il: Pattern connections

Red on
—— Maplin
ribbon

[ i

779 «— Remove

Figure Ilf: Pins to be removed from the block
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be used as one more piece of practice,
and as vital reinforcement for some of§
this early number work. :

Intended to be used by children aged
between four and six supervised by ag§
parent or teacher, the board encourages
the actual physical process of “counting
on”.

As far as the child is concerned, the !
board replaces the micro's keyboard and}
numbers can be entered directly from its
using a special stylus, or in fact any
electrical conductive material large
enough to make contact with threes
studs.

This process of physically counting®
focuses the child's attention on the®
numbers themselves and emphasises
their identities and positions.

Therefore 12 is a number between 115
and 13 rather than being iust a two-digit
entry from the keyboard. -

Counter, the board's accompanying:
software — Program |l — is menu driven,
allowing the selection of gquestions on
addition, subtraction, or a mixture of
both.

As the choice at this stage will likelys
be made by a parent or teacher, the
keyboard is used.

The program presents the information
to the child in large easy-to-read texts
and most words are written in lowers
case.

The numbers for the problems are
chosen at random, hivalue% controlling
the highest number selected.

By reducing this, you can keep nu
bers low to make for easier calculation
Alternatively, by increasing it work cans
be made harder.

Once the child has responded using
the stylus, the program checks to see if
the answer is correct. It keeps a record’
of any right-first-time answers and also}
the number of mistakes.

Three attempts are allowed at anys
question before the correct response is
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Figure |V: The BBC Micro connector
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shown and a new guestion presented.
Finally the child’s overall performance is
reported before a restart is allowed.

For the benefit of disc users the pro-
gram includes an automatic downloader
and it is therefore imperative that you
SAVE the program, complete or not,
before you run it. :

Here's how you go about making the
number board;
® Make a marking-out pattern for the
studs you are going to use. Figure |
shows a suitable design if you are using
the Welpac studs. The three studs must
not touch each other, but a fourth stud
should be able to touch all three.

@ Mark lines across one of the A pieces
3.5cm apart. This will give 20 spaces
and we will use the middle 18. Mark out
the stud positions. Make pilot holes and
push the studs through from the top
side. MNumber the studs on the
underside, as shown in Figure Il

® All the studs labelled G should be
linked by soldering wire connections.
Then all studs with the same numbers
should be joined in the same way.
Colour-coded wiring helps.

We now have to make links to the
ribbon cable which will lead to the micro.
The Maplin lead has a socket to fit the
user port at one end and a plug at the
other.

The pins on the plug are shown in

Figure V: The counting block connector

Figure Ill. You can safely remove the
pins which have been marked in green —
it will make soldering easier and we
won't be using them. '

Solder 10cm to 15cm lengths of
colour-coded wire to the pins numbered
0 to 6 on the diagram and a longer piece
to pin 7.

The top row of 3 pins labelled G can be
joined with a single wire. Plastic plugs
can melt, so be careful.

If you are not using the Maplin lead

you should consult Figure IV. It shows
the ribbon cable terminations relative to
@ user port socket. Watch the key-way
positions!

@ Pin and glue one of the B pieces
along the edge of A nearest the studs.
Cut out @ small space for the ribbon
cable and then use impact adhesive to
fix the plug on to the B side — Figure V.
® Join the pins of the ribbon cable to
any similarly colour-coded stud using
the wires you attached in Step 4 of the
instructions above.

@ Drill a suitable hole in the remaining
B side and fit the push-to-make switch.
Pin and glue the B side to the other edge
of the studded A side.

Wire the switch to pin 7 on the ribbon
cable and any G stud. This push switch
has to be pressed to “enter” an answer.

An alternative system can be fitted
using two micro switches. Fit a switch at
each end of the board and join them with
a wooden “spacebar”.

Connect the normally open terminals
of the micro switch(es) as described for

Turn to Page 74 »

Micro
switch

Single press-switch replaced by a
"space bar” attached to two micro
switches.

y Two versions

Figure Vi: Two versions of the board
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the push-to-make switch. Now answers
can be entered by pushing down
anywhere along the wooden bar — Figure
Vi

Check-out time. With the computer
switched off, connect the ribbon cable to
the user port. Switch on and enter Pro-
gram |, then RUN it.

It should show 255 at first. If you hold
a coin to connect any group of three
studs together you should see one of the

numbers from the Decimal column in.

Table |. Check that all 18 values
correspond.

If you press the push switch the pro-
gram should stop and display a second
number, 128 less than before. The only
likely faults are poorly-soldered connec-
tions, or an upside-down connection to
the user-port.

When all is well complete the
assembly by fitting the base and the two
ends. The numbers on the board can be
written on the wood in felt marker pen,
or on to brightly-coloured self-adhesive
labels which can then be fixed to the
board.

You can make a probe by driving a
spare upholstery stud into a small piece
of dowelling.

MATERIALS NEEDED AND COSTS
For the box

You need 2 pieces of plywood or
hardwood (&) for the top and bottom
and two pieces or more solid wood (B)
for the sides.

70cm
Scm Scm
A
3cm| | 3cm
B

Two small offcuts for the ends.
Panel pin and glue to join A to B.

For the connections to the micro

54 brass studs B&Q DIY sells Welpac
brassed upholstery nails at about
40p for 30. These are ideal.
Insulated connecting wire for internal
wiring — different colours makes life a
lot easier.

Soldering iron and solder.

A 20-way IDC socket for the user-port
and 20-way ribbon cable. Maplin
sells a suitable length of ribbon cable
with the socket ready fitted and a
useful plug as the other end. This
costs about £3.30. -

A push-to-make switch ... about 50p.

State of cach user-port ling number
grounded a1 & FE&D mumber
s : lines an board
| 6 H 5 H 4 H 15 : | SR O decirmal HEX
I 1 I I 1 I 1] 0 0.1 252 &FC I
1 1 I i 1 1] i 0 0.2 150 &FA 2
i I 1 1 ] I 1 0 0.2 246 &Fh 3
I 1 I ] 1 I 1 0 0.4 238 &EE 4
i 1 0 i I I i i 0.5 2 &DE 5
I 0 1 I I 1 I ] (i1 150 &BE f
1 1 1 i 1 0 ] 1 i2 249 &FG 7
1 i I I ] I 0 1 1.3 " 24 &F5 ]
i 1 1 ] 1 1 i I 14 L] &ED 4
| 1 ] | | | i} 1 1.5 221 &DD 10
1 1] | 1 I 1 0 1 1.6 189 &BD 11
1 | | I 0 (] | 1 1.3 243 &F3 12
I 1 I 0 1 0 I 1 24 235 &ER L1
I 1 i I I 0 1 i 2y 219 &LDE 14
1 ] I I I i 1 1 1.6 137 &BE 15
I I 1 0 0 i I 1 e 21 &ET 16
I 1 0 1 0 I 1 1 15 215 &D7 17
1 o | 1 L] 1 1 | L 183 &R7 18
1,
“Wirm
-:Iiagranﬁ" Iiw-‘!.' are used as )
{Compare DATA statements in program
Figure 11}
l Program | _J 350 Q801)="1) Counting on'
360 as(2)="2) Taking away'
18 CLS ; 370 a$(3)="3) Mixed questions’
28 7BFE62=M8 input lines 380 as(4i="4) Stop”
3P REPEAT 390 a$(51%'S) Teacher Infarmation”
4@ PRINTTABCA ,4)7EFEGE; :REM Print out LOD DIM WiS(2),u28(2)
any input P 418 WIS(1)="Count on":M2$(1)="nore’
5@ UNTEIL (?RFE4D OR 1271=127:REM Unti §20 WIS(2)="Take away':W2s(2)="
| answer button is pressed £30 ENDPROC
60 PRINT ?BFESD 44D DEF PROCmenu
4L5@ REPEAT CLS:COLOURT:@S8="M E N L"
Fogram i 460 PROCAB(AS,8,2): COLOUR 2
i 3 47
100 REM # Counting Board * iﬂg E:gg:gi&::;l’i’g;
rrr
110 REM * by J.G6.lancaster *
120 REW + (c) The Mi U i £98 PROCAbCGS(3) ,4,12)
B TAR LRI SART 508 PROCAb(RS(4) ,4,15)
138 PROCreloc
148 WODE1:PROCinitiali 518 PROCAb(RS(5),5,18)
FPRAGTOEELL 8 520 PRINTTAB(Z,22) Counting-on Board m

158 REPEAT REPEAT PROCmenu

168 UNTIL choicef<>5

178 right¥=@:urongi=@

188 PROCoperate:PROCreport

198 UNTIL FALSE:END

Z8@ DEF PROCinitialise

218 AX=RMD(-TIME):?RFES2=0

228 Vou2s:3202;0;0;0;

230 VouU2s, 244, 81C,838 870, &ED,&CA, &80,
é,n

240 vouz3,245,0,0,0,810,839,81F,&F,7

250 vDU23,246,800 &F0,83C,&F, 3, 4E BTC,
EED

268 VDUZ3,247,RE,&1C,830,5F0,600,670,8
IE,&7

270 OK$=CHRSZLS4CHRE2LL

280 bad$=CHRS2LE+CHRS2474" Try apgain'

290 Ti=@:overk=@;CH=0:ch¥=0

00 err¥=B:hivalX¥=9:porti=EFELD

318 gst¥=1:right¥=B:wrongi=d

320 GS=STRINGE(4B,” "):Q8="

330 WS=STRINGE(LB," ") :WE="

340 DIM GSC5)

ust be used’

530
540
550
560
5740
560
298
500
618
620
630
640
650
660

PROCin:choicel=chi

UNTIL choicef<f:CLS:COLOURS
IF choiceX=5 PROCinfo:ENBPROC
IF choiceX=4 THEN END
PROCAb(@S(choicek) ,4,9)
PROCmenu2: ENDPROC

DEF PROCmenuZ;COLOURZ :qsti=]
PROCAB("How many questions?,&,13)
REPEAT PROCin

UNTIL ch¥<i1:Limiti=chi
PROCAB(STRSLimith &,26)

If Limité=0 Limit¥=10
PROCdelay:ENDPROC

DEF PROCAb(SS,UY,VY)

670 LOCAL A%, CH, XN, YX

680
L
a0
718

AE=10:Y%=RA:n=EA0D

FOR CX=1 TO LENSS

Tm=ASCMIDS (55, CR) - CALL EFFF1
vou23, 240,821,071, ,072 072,073,073,

n?d,m?4,31,U%+CR, VT, 240

728

VDUR3, 240, m?5,m25, 076, 076,027,027,
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n?8,n?8,10,8,2408,13,10
T30 NEXT:EMDPROC
740 DEF PROCoperate;err®=@;:CL3
750 REPEATtriesk=0:oldnumi=RNDChival®)
760 I1F choiceX=2 OR choiceX¥=3 REPEAT o
tdnum¥=RNOChivalX) :UNTIL oldnumni:=1
770 total¥=oldnun®:COLOUR 3:CLS
788 PRINTTAB(28,2); Question “;qsth
790 PROChoardpicture
800 PROCsquare(B5,588,886)
810 PROCsquare(85,588,556)
&20 PROCsquare(85,588,798)
B30 PROCAb("Start from',4,2)
840 PROCAD(STRSoldnum®, 19,2)
ES@ PROCTiLLI (oldnumk-1)=78,100)
868 PROCcheck1:PROChunbercheice
B70 PROCcheck?zgsti=qsii+
880 UNTIL gsti=limitX:ENDPROC
298 DEF PROChoardpicture
908 GCOLB,3:VOUS: LOCAL AN, NI
918 MOVEB,108:PLOTS, 1279108
920 MOVEQ,2BB8:PLOTS,1279,280
O30 REPEAT NY=MX+1:NS=STRINX

QL IF NX<1@ N3=" "+NS

950 MOVE AX,2B@:PLOTS, A%, 100

060 MOVE AX+E 1TD:PRINTNS

OF0 AX=AX+TO:UNTIL AX=1250

Q8@ MOVE1279,100:PLOTS,1279,208

998 COLOUR3Z:VDU&:ENDPROC

1800 DEF PROCsguare(G%,X%,Y%)

1818 GCOL @,2:MOVE XX, ¥X
10828 PLOTS, XE+118,1%

1030 PLOTGY, XX+110,YI+118
1840 PLOTGX XX, YE+11@

1850 PLOTGR XX, YX:GCOLO,3:ENDPROC

1868 DEF PROCTiLLOXY, YY)

1078 XX=XXeB:vX=Y¥+8:GC0L3 1

1080 old=Y%:REPEAT MOWE XX,.YX

1098 PLOT 5,MX+54, YEsvi=Yi+4

1186 UNTIL YX=old#84:ENDPROC

1118 DEF PROCcheckt

112@ REPEAT PROCchecker:UNTILtotalX=NX

1138 PROCsound:PROCAbCOKS,21,12)

1148 PROCsquare(5,588,556):PROCdelay?

1158 PROCsquare(85,588,556) :COLOUR @

1168 PROCAB(OKS,21,12) :COLOURZENDPROC

1170 DEF PROCcheck?

1188 IF overd=1 PRINTTABC3,28)'The righ
t nunber i5 ";total¥:PROCdelay:PROCEILLL
(total¥-1)+70,100):PROCe Lay2

1198 IF over®=1 IF qstd=limiti COLOUR !

1208 1F overf=1 PRINTTAB(3,22)We can t
ry another question.... :PROChar:ENDPROC

1210 REPEAT PROCchecker

1228 IF TINE=TX+18@ PROCsound:TX=TINE

1238 PROCbLock(21,(NX-1)+70,108)

1268 chi=%portX:UNTIL(chY OR 127)=127

1258 IF totalX=NX PROCcorrect ELSE PROC
Wrong

126@ ENDPROC
1278 DEF PROCsound
1288 SOUNDT,-15,6@8+4%N%,2
1298 ENDPROC
1308 DEF PROCnumberchaice
1318 IF choiceX=3 CH=1
1320 IF CH=1 choiceX=RND(2)

1330 num¥=RNDChivall)

1340 IF choiceX=2 REPEAT nun¥=RND(hival
K):UNTIL nuni<oldnumi
1358 IF numi=(2%hival%) numX=2*hivald

1360 PROCsquare(5,584,798)

1378 PROCAb(W1S(choicek) B8,5)

1388 PROCAb(STR$num¥,19,5)

1398 PROCAb(W28(choiceX),23,5)

1488 PROCsquare(s,588,79@)

1410 total¥=oldnumi+num¥

1428
1430
1448
1450
1460
1670
1430
1654
1508
1310
1528
1530
1540
1550
1360
1578
1580
1598
1680
1818
1628
1630
1640
1650
1660
1670
1688
1690
1700
1718
1728

STRUCTURE OF PROGRAM 11

PROC initialise
Switch aff cursor
Define new characters

port

Set initial values of both numenc
and string variables after DIMing
Set inputoutput conditions for user

i

REPEAT

PROCMENU
Choose bebween
2 Take away
3 Mixed
4 Stop

Decide how many questions

1 Counting on

=

PROCoperate
REPEAT

Present question
Check the "answer’
| Update the records

completed

UNTIL all the questions have been

FROCreport
Report successes

LNTIL had enough

IF chaicef>1 total¥=oldnum¥-nunk
ENDPROL

DEF PROChLock (6, XX,YX)
Ki=xi+8: Y=y +8: MOVE X%, Y%
PLOT 5, XE+54,¥%

PLOT GI,X%+54,Y5+84

PLOT 6%, X%,Y%484

PLOT GX, XX, YX:GCOL @,3:ENDPROC
DEF PROCcorrect

IF wrongh=8 right¥=right¥+1
COLOUR 2:PROCABCOKS,21,12)

IF wrongi=1 COLOUR@
PROCAD("Well done!”,5,21)
Vi=@:REPEAT
PROCEGLLOCNE-1D27@,108) :Vi=Vk+1
UNTIL VE=B:PROCsound:PROCdelay
wrong®=@:PROCLar: CLS:ENDPROC
DEF PROCWrong
averi=@:wrongh=1:errf=erri+
COLOUR 1:PROCAB(bads,21,12)
COLOUR @:PROCAB(bad$,21,12)
COLOUR 1:triesi=triesi+]

IF triesd>2 overh=1

PROCcheckZ :ENDPROC

BEF PROCdelay

LOCAL TX:TX=TIME+12@

REPEAT UNTIL TIME=TR:EKDPROC
DEF PROCdelay?
PROCdelay:PROCdelayzENDPROC
DEF PROCreport:CLS:COLOURS
PROCAb('There were "+5TRELliniti+”

questions,2,5)

1738

IF err¥=0 PROCAb(ALL correct.

Very good '°,2,25):PROChar:ENDFROC

1740

PROCAR(You got "+S5TRSrighti+” rig

ht first go°,2;12)

1758
1760
1778
1788
1799
1800

@%="fou made "+3TR¥erri+" mistake’
IF err¥=1 @%=0%+"s"
PROCdb(QS,2,25) :PROChar :ENDPROC
BEF PROCchecker
PROCin:NE=chh:PE=19

PROCsquare (85,588 ,556)

to select™

NE=STRENE:IF NE=10 NE="10"
PROCAb (NS ,PYL,12)
oldnuni=N%:ENDPROC
DEF PROChar:COLOURS
1868 FRIMTTAB(3)'Press the answer bar”
REPEAT UNTIL ?portk=127
over¥=B:wrong%=@: ENDPROC
DEF PROCInfo:CLS
PRINTTAB(Z ,4)"MENY choices can onl
y be entered using the numberboard”
1918 PRINT'TAB(2)"Use the probe or a to
in to join any'

1920 PRINTTAB(Z)Yset of studs together®
1930 PRINT'TAB(Z) Once questions are be
ing set you use™ the probe or & coin
your number’

1948 REPEAT

1958 PRINTTAB(Z,16)To TEST your answer
you must press the answer bar when your
number is flashing”

1960 PRINTTAB(Z2,20)°To return to the ME
WU, press™ the answer bar now”

1978 PRINTTAB(2,16)5PC20A

1988 UNTIL ?porti=127

1990 EMDPROC

2088 DEF PROCinz*FX21

2818 REPEAT REPEAT Ni=8

2020 Mi=TportX:RESTORE

2030 REPEAT NZ=MWE+1:READ numd

2040 UNTIL nuni=M% OR num¥=-1

2050 UNTIL Ni=@ AND WE<11

2068 UMTIL num¥=M¥:ch¥=N¥:ENDPROC

2070 DATA 232,258,266,238,222

2080 DATA 190,249,245,237,221

2090 DATA 189,283,235,219,.187

2188 DATA 2371,215,183,-1

2110 DEF PROCreloc:*TARE

2120 IF PAGE<=&E@D ENDPROC

2150 PE=PAGE:Q%=RE@D:*FX1E

2168 LE=TOP-PAGE: FORMA=BTOLLESTER4

2150 A% !ME=PYIMENEXT:+FX138,0,138
2160 PAGE=QY:+K_100LD I MRUNIM

1810 IF N§>9 PROCABC™ *,18,12):P%=18
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g@‘ggg@ MAIL ORDER OFFEIRS .-

Learning CAN be fun

® Use your BBC Micro to teach and
amuse your children at the same time.

® Three packages crammed full of

educational programs - and
so easy to use!

® Each program has been
educationally approved
after extensive testing in

the classroom.

Alphabet
Colours
Counting
House

Magic Garden
Matchmaker
Numbers
Pelican
Seaside

Snap

Balance
Castle
Derrick
Fred's Words
Hilo

Maths Test
Mouser
Number Signs
Seawall

Super Spell

Anagram
Codebreaker
Dog Duck Corn
Guessing
Hangman
Maths Hike
Nim

Odd Man Qut
Pelmanism
Towers of Hanoi

PELICAN

Teach your children to cross the
road safely at a Pelican crossing

NUMBER SIGNS

Provide the correct arithmetic
sign and aim to score ten out of ten

HANGMAN

Improve vour child’'s spelling with
this fun version of the popular game

TO ORDER TURN TO THE FORM ON PAGE 159

£

HOUSE
Select the colours to draw a house
- hours of creative entertainment

" L PR E

T SFMALL
THE COoOMERELCT

M SRR

FRESS SBPACE _

BALANCE
Learn maths the fun way. Type in
the answer to balance the scales

0ODD MAN OUT
Find the word that does not fit =
before your time runs out
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Modules

to enliven
maths
lessons

Products: Early Maths Series — Faces
{£11), Masty Games (£11), Grid Games
(£15). Available on 5.25in and 3.5in disc.

Supplier: System Software, 12 Collegiate
Crescent, Sheffield 510 2BA.

Tel: 0742 682321

THE Early Maths Series is a set of pro-
grams presented in three modules,
designed to enliven maths lessons. It
uses basic ideas taken from the Maths
Activity books available from Eigen Pub-
lications.

Module One is called Faces and is
aimed at five to nine year-olds. For the 8
to 13 age group comes module two,
Nasty Games and finally module three,
Grid Games, caters for 9 to 16 year-
olds.

All three modules aim to encourage
logical thinking, whether using symbols
as in Faces or numbers in Nasty Games
and Grid Games.

As the title suggests Faces involves
developing ideas of logic, sets and
matching using a face and its
components,

The module consists of three pro-
grams: Making Faces, Sets and Grid
Game (not to be confused with the
module Grid Games that we'll come to
later). You use the cursor keys to choose
the option you require from a menu.

At this stage, as there are no on-
screen instructions, you have to con-
stantly refer to the rather flimsy,
vaguely-worded eight-page manual.

Making Faces requires you to build a

- face and introduces the idea of having a

smile or frown. The Sets program has
you sorting out a series of faces into
sets,

If you are successful and make no
errors a reward is given: A caterpillar

crawls across the screen and eats a
carrot.

In Grid Game the concept of sets is
developed further by encouraging chil-
dren to relate the face characteristics to
the row and column headings for the
grid.

Eight-year-old children initially found
the programs attractive but they soon
became bored because of a lack of any
real challenge.

Younger children, particularly those
with little basic numeracy, liked the
graphics but needed constant guidance
to complete the task. Such supervision
is rarely possible in the teaching situ-
ation.

Nasty Games is aimed to develop chil-
drens’ understanding of place value and
it certainly achieves this through a
series of light-hearted games which
encourage children to outwit each other.

The program begins with Hundreds, an
absorbing game for up to six players,
with the option for an individual to play
against the computer.

Before playing you choose your
options: Largest, smallest, odd or even.

With the first option, you play up to
eight rounds to beat your opponents to
the largest number, using random num-
bers generated by the computer. A score
sheet is displayed at the end of each
round.

This game proved to be very popular
with eight-year-old children and was
probably most successful when used
with a group of four,

The second game is called Plus, and
as its name suggests deals with addition
sums. Each player aims for the sum of
his two numbers to be the largest or
smallest depending on the game.

Strangely, the program will not allow

DUCATIO
=t cOETWARELN

Zero to appear in the tens box, which
rather limits your strategy.

When you have filled all the boxes you
then complete the given calculation to
determine the winner. Again you can
choose the number of rounds you play.

The final game is Minus which is
identical to Plus except that it deals with
subtraction.

It will not allow you to get a negative
answer as a result of subtraction, so the
top number of the sum must be
completed before the bottom boxes can
be accessed.

Both Plus and Minus are good educa-
tional games: ‘They are enjoyable,
demand strategy and are fun to use, but
they guickly become repetitive and have
limited application.

But Hundreds, the simplest of the
games, is a winner. It provokes argu-
ment and discussion and, at times, utter
frustration. While this is happening the
children are learning and reinforcing
their understanding of place value.

The third module in this series, Grid
Games, is designed to develop chil-
dren’s general facility with numbers and

‘in particular to develop an understand-

ing of multiplication, division and the
links between them.

It involves the concepts of breaking a
number down into its divisors (factors)
and of building a number from multiples.

The Grid Games module is split into
two distinct programs, each reinforcing
the alternative approach. These are
called Divisors and Multiples.

Within each program are four
activities: One, Place, Choose and Two.
One is the basic activity for a single
player,

There is a simple picture scoring

Turn to Page 78 »
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< From Page 77

guide to encourage the child and there
is an optional dustbin to increase the
level of game strategy,

The dustbin option allows you to dump
a number into it and retrieve it at a later
stage. As the dustbin empties a new
number appears in the box and the old
number is removed.

Place first requires you to place the
given row and column headings before
playing the grid game. Choose offers a
selection of heading numbers and you
select and place these to maximise your
game playing chances.

Two offers a competition between two
players using the same grid. A score
card is kept to enable players and
teachers to observe how individuals are
progressing, thus enabling the activities
to be used in turn by a number of
children.

By using these options the program
offers you eight different but very similar
games.

Both games require you to have a
guick recall of multiplication facts.
Without it you simply score low ar not at
all.

The program offers no teaching facil-
ity within it and therefore can only be
used to reinforce already acquired
knowledge.

No way
to treat
children

Product: First Fiter

Price: £19.95 (5.25in disc) £22.95 (3.5in
disc)

Supplier: Chalksoft, PO Box 49, Spaiding,
Lincs PEIT INZ

Tel: OF 75 69518

FIRST Filer is a new database that the
authors claim is "specially designed for
young children, and avoids awkward
syntax and funny words".

It comes with a program disc and a
data disc, a slim paperback manual and
some worksheets. So far so good.

You start by placing your program disc
in the drive and booting up with
Shift+Break. Be careful which roms you
have in your machine — it will conflict
with some.

After the title screen | was told to
leave the program disc in the disc drive

78 MICRO USER April 1987
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This type of activity is readily available
in other ways as board or card games —
when random numbers are needed a
dice would be used.

It's a pity the program doesn’t give the
child the chance to build his own
squares from scratch, as this would
present a considerably more difficult
task and test understanding of the
concepts involved.

Within the primary school maths cur-

LRl

VAFTE

— actually | had absolutely no intention
of removing it. This was my introduction
to the rather condescending manner of
the programmer,

The next step was to select whether |
wanted to use an old file or create a new
one. | selected the old file so that | could
examine one of the databases supplied.

That went well, but then | received the
message “Program disc still in drive?"”
Well of course it was, and even | know
that the program could easily find that
out all by itself.

Slightly miffed | replaced the program
disc with the data disc and indicated |
had done so. Why | couldn't have put the
data disc in drive one to save swopping |
don't know.

The next step showed a very sloppy
programming attitude — the program

51

riculum this set of programs can
undoubtedly find a place.

Mone of the ideas contained in them
are original, nor are they presented in
any startling manner, but they do give
teachers a source of software which will
complement their teaching.

They offer more than just rote learning
and they do offer the opportunity to do
computer-related activities.

Andrew Heaton

used *CAT to get the catalogue on the
screen then wiped out the top status and
bottom file information, leaving a list of
the main files. It works, but it is not good
programming,

My anger at the programmer got the
better of me: | used a file name that
didn’t exist — Mam — and got the really
condescending "Are the Mam files on
the disc?”. So | typed in No — but the
programmer was being rhetorical.

Eventually | loaded a database file
and decided to do a search. Find and
What seemed to be what | wanted, so |
selected What — and was presented with
the message "What". And so itwenton . . .|

| cannot recommend this product for
young children, and even the manual
says: "Do not expect to be able to use it
on the first few occasions without this
booklet”,

It is condescending, uses mean-
ingless phrases, has inconsistent text
entry and during the search routine has}
a childish attempt at user-friendliness
(messages such as “still looking!”) just
to mask a slow routine.

It is a real shame — Chalksoft can
produce such good software, but this is
a very poor implementation of an
excellent idea.

Steve Turnbull
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IALUP s a communications package IALUP can be used on a number of ma-
which puts the world of information literally chines such as the new Amstrad PC and the
atyourfingertips. It's vast range of 'up-to-the- Amstrad PCW, BBC Models B, B Plus and

Master, the RM Nimbus, the Apricot PC/Xi

rinute’ features must surely make itthe most
comprehensive ‘value for money' communications and IBM PC/XT It works with any manual dia! moderr
plus a wide range of autodial modems such as-the

package available to date.
It has been specifically developed with the home Award Winning and Highly Recommended WS54000
from Miracle Technology, the WS3000 plus the

user very much inmind. Itis simple to use. Sosimple,

infact, that two single TAMDATA TMB512, the

finger keystrokes are Da Com DSL2123, the

all that is required to CommuniTel modems

connect you directly orany Hayes
standard modem.

o a service, WHAT
COULD BE SIMPLER? WHATCOULD BE MORE
VERSATILE?

A |
|3 B TAR Lies

Itis also very economical. Using a Mullistream

; For the technically minded communicator here
secount (available from BT), you can connect fo

are some of the technical specifications -

ine majority of services in the UK and only local @ full duplex
dialling rates will apply. A definite saving on your @ XON/XOFF flow control
elephone billt ? @ RT5/CT5 handshaking
You can not only occess Prestel type services W 300, 1200, 1200/75, 75/1200, 2400, 4800, and 9600
{Viewdata) but also electronic mail services such baud rate

g5 Easylink or Telecom Gold to send a letter, telex ® XMODEM, KERMIT or DIALUP file fransfer eror

o other documents to a friend, colleague or checking protocols
company. A whole variety of fransactions and ® telesoftware download (CET standards)

I 4 'ﬁ ; i
e

purchases will be possible from your armchair, @ direct exchange of files between two DIALUP
WHAT COULD BE EASIER?. users (back to back connection)
# multistream EPAD protocol for additional error
correction
@ colour and graphics (in Viewdata mode).

IALUP is menu driven to make it easy touse.

It has a number of useful facilities. You can PE RSO N A L
@ print interesting pages/frames or save

frames to disc and review them later IALUP Persandl is NOW available complete

mﬂogorﬁﬁumﬁrcr m;olnggn. pusﬂsﬁwcrd COMMUNICATMS D w'rilh DL:!.LUP dﬂscl. a 1Eﬂ p?ge usgr M%Tuuli

on and logon to pre-selected pag a functlion overlay keystip and cable a

# see at a glance how long you have been SOFTWARE ONLY £89.95 + p&p. A total communi-
==\

connected from a ‘statusdine’ cations package, DIALUP plus the Miracle
# use special keys to perform a variety of useful Technology WS54000 modem (Hayes compatible
tosks at the press of a button eg. temporarily halt o and fully intelligent), s offered ot a special price of
the flow of information to the screen (50 you can JUST £259.95 + p&p.
read it at your own pace).

8 use file commands' without having to break
connection with a service (list, file, I

rename, copy) !t
# save details of up to 50 e et
sarvices,
S

\ # : e o

L / T e e TR A L
d .-“f /

HOW TO ORDER. Either fill in and post the ] i o e
toupon below o telephone PMS o A c;’*fﬂiupf i
Communications Ltd on 021-643-7688 quoling o A 5 L
Access delails, i F £ ﬁ?ﬂ"&w
Pease send me the following, E 3 ;
_MALUP Parsonal communications soffware ADDRESS

ckages (includes cable) @ £89.95 + £2.95 p&p.
OTAL £92.90) 4
_DIALUP Personal communicalion: saltwarea
packages (includes cabile) with the Miracle
lechnology W54000 modem & £259.95 + £5.50 p&pY
{TOTAL £265.45)
lenclose a cheque for £ made payable fo
PME Communications Lid.

Glve details of machine on which it will be used.

Micto. Madel, (If BBC, do you EVEMING
require a [ ) 40 track disc or [ ] 80 track disc).

#ing a different modem please supply details, f
Manufacturer, Model.

PHONEDAY _____

Please send fo. PMS COMMUNICATIONS LTD, Norfolk House,
DIaLUE Smallbrock Queensway, BIRMINGHAM BS 4L). Phone, 021-64.3-7688,

L
S TeREE




AMCOM FOR THE
COMPLETE MASS
STORAGE SOLUTION

Winchester Hard Disc Systems

With more experience than any other company in the
provision of hard disc storage for BBC users. Amcom can
supply a range of ADFS compatible winchester drives.
second to none.

With storage capacities of up to 600 megabytes, Amcom
winchesters are designed for use in demanding
environments like schoals, colleges. and universities as well

, as for industrial applications.

Amcom Tapestreamers

Amcom Tapestreamers provide a fast, reliable and economic |
means of backing-up the large amounts of data stored on
Winchester hard disc systems. The speed and ease with
which data is streamed onto magnetic tape makes backing-

up faster, easier and more convenient with total Data
Integrity. Multiple copies are easy to make, and data is
| gquickly transferred back to the hard dise when required,

E-Net
The definitive networking system for BEC microcom puters,

fast, versatile and easy to use, E-Net is already in use
by over 400 schools and colleges.

Digital IC Tester

Asophisticated1.C. tester designed totestI.C.’s in common
usetoday. [t connects directly tothe BEC's 1 MHz bus and
comes complete with user friendly software on disc.

7 For further information on: Winchester 4MATION EDUCATIONAL RESOURCES
i 0 M oma | 1 hard discs, Educational networking
AL | !“U’Lr‘ ;ér[] 'UU-I l systems or Tapestieamers, contact: Linden Lea, Rock Park, Barnstaple, Devon EX32 0AQ
T — 1| Amcom Software Ltd. 35 Carters Lane, Telephone: (0271) 46666  Telex No: 42513 Sharet G. 4MAT
— — Kiln Farm, Milton Keynes MK11 3HIL.
FETERTAN ]
C—— Telephone (0908) 569212 SBUEIE LA FORERTALOGE

. Y TANKS! is the latest in our unique series of battlegames.

i 2N e,
: o 3 £12.95 +£1.00 p&p

“#v  The game simulates a Second World War
\tank battle. You choose from
. three scenarios: Western Europe 1944,
North Africa 1942 or Russia Winter 1943.
Ll Then you may choose you forces.
# TANKS! is one player, and you
play against the computer.

r_.-'" ’.r

vy
Action takes place on a scrolling map, with the enemy forces hidden. You must consider the quickest route to
your objective, avoid or defuse the mines placed by the opposing forces, hide from marauding enemy
bombers, negotiate enemy fortified positions, or destroy them with artillery or mortars. You must keep your
tanks refuelled, but protect your valuable petrol trucks. Oh, and of course, you will also have to fight the enemy
tanks.

Available from: Design People Software, 77 Grimwade Street,

Ipswich, Suffolk IP4 1LN, or from good distributors.
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Quality
of display

IT IS interesting to reflect that
only a short time ago, the
person who painfully pecked
at a typewriter keyboard with
lust two fingers would never
have considered calling
himself a typist.

It was easy to recognise the
amateur because errors and
overtypes were numerous,
and somehow the way the
whole piece of work was set
out on the page instantly
revealed the lack of knowl-
edge, expertise and formal
training which is normally the
hallmark of a competent
tvoist.

However, with the advent of
the micro, more and more
peopie are eager to use the
keyboard and it has become
commonplace to see them
carefully picking their way
over the keyboard using the
hunt and peck technigue of
the two fingered typist.

Additionally, as software
becomes more generally
dvailable, there is a growing
awareness of the advantages
of being able to type and to
use the functions of a word
processor,

More recently, word pro-
cessing has been sug-
gested to be a great educa-
tional aid to all kinds of users
across the whole curriculum,

EPUCATON

UCAT IO
EVCIPN

Keep your letters coming in — the education pages are here to
reflect your interests. We want to hear your tips, ideas, experi-

ences and suggestions. Send your contributions to:
Peter Davidson, Education Editor, The Micro User, Europa
House, 68 Chester Road, Hazel Grove, Stockport, SK7 S5NY.

via Special Needs, English,
Humanities and Camputer
Studies Departments.

And it has been greeted
with a great wave of enthu-
siasm by pupils and teachers,
as well as the public at large.

The result has been reflec-
ted in the number of
classrooms which now have
walls adorned with examples
of pupils’ work which has
been created using word
processors.

These may initially appear
to be very accurate — speil-
ings may well have been poin-
ted out and corrected, par-
agraphs drafted and redrafted
to the eventual satisfaction of
both pupil and teacher.

But on closer scrutiny it
could be suggested that much
of the work lacks any quality
of display — and looks very
much like the work produced
by what were previously
considered to be the very poor
typists.

Yet pupils and teachers
alike seem to be convinced
that because they have mas-
tered all the machine’s func-
tions they have become
experts — or at the very least
experienced word processing

operators and teachers.

May | ask how this can
possibly be acceptable?

Especially considering the
very high standards set for
even elementary word
processing in the Business
Studies areas by such exam-
ining bodies as The Royal
Society of Arts.

For example, students must
demanstrate an ability to key
in, follow instructions, recall,
edit and add text. follow cor-
rection signs and proof read
their work to an acceptable
standard of 99 per cent
accuracy,

Also, all work must be dis-
played and presented to what
Is an RSA Stage | Typewriting
examination standard. again
to 99 per cent accuracy.

Additionally, there is a
criterion for assessment in
the completion of four tasks
within a set timescale. And a
requirement for assessment
in a wide range of word
processing functions. To be
awarded a Certificate, the
Student must pass in all four
areas unaided.

fn view of these consider-
ations it could be suggested
that the next step in word

Diagnosis at a distance

I AM a headmaster of a very
small school with 50 pupils
and I am looking for an easy-
to-handle database program
fo use as an electronic card
system.

I have a Master 128 and
purchased Viewstore, but |
find it much too difficult to
handle. | want to be able to
create my own cards, change
them, print them out and so
on. A sorting and searching
procedure is also necessary.

I hope you can recommend
8 database that is not too
complicated and vet flexible
enough for me to handle.

Also, | have another prob-

~ lem concerning the computer,

As you know on the Master it's
possible to have the time and

date constantly available but
sometimes | get a lot of gar-
bage when | ask for the time
using *TIME.

The clock then is com-
pletely lost and | have to put it
right again using *PANEL. |
asked my dealer but the onfy
answer he could give was to
show him the computer,
which I'm afraid is very diffi-
cult for me as I live about a
hundred miles away from him.

There are very few dealers
because Acorn computers are
not used very much over here
and he is the nearest one |
can get to.

I find your magazine very
helpful as it's the only source
of information I've got. —
LM.M. Kok, Nederland.

@ For your requirement, Mini
Office |l seems to be the ideal
package. Mot only will the
database cater for the points
you raise, but the package
would also give you many
other features that could be
of use in your school, such as
mail-merging, label printing
and graphics.

With regards to your other
problem, as your dealer says
it is very difficult to diagnose
faults without first seeing the
computer,

However, the way to find .

faults is a process of elimin-
ation and you could try first
removing Viewstore, which
from your letter appears to be
the only non-standard part in
your Master.

Processing is to ensure that
text produced isn't simply dis-
played so that it looks more
aesthetically pleasing and

professional.
Some  standardisation
should be adopted by

teachers all over the country
50 that all work produced
conforms to a basic layout
requirement which is recog-
nisable and acceptable in a
working environment.

This would no doubt require
some cooperation, organis-
ation and effort on the part of
all teachers, plus a willing-
ness to recognise that
something must be done
so0n.

This could perhaps be
achieved if Inset trainers with
any Involvement at all were
actually qualified Typists/
Word Processing Teachers
themselves, instead of self-
taught enthusiasts. Has
anybody else got any views on
this please? — Doreen
Goldstone, Danbury, Essex.

Exit from
slimmer

AS A teacher writing programs
for primary school pupils, |
have found Robin Nixon's
character slimmer program in
the May 1986 jssue of The
Micro User most useful. as
Mode 2 text is generally
inappropriate for programs for
this age group.

For the convenience of
other teachers, and the chil-
dren, | usually arrange for
programs to be CHAINed from
a central menu program.

As not all of my programs
are written in Mode 2, |
should Iike to know of a
routine to disable the charac-
ter slimmer utility and return
the micro to normal text. This
would prevent the text from
being corrupted in other
modes as is currently the

- case.

Thank you for a most inter-

esting and informative maga-
zine — many of your articles
have prompted ideas for fur-
ther programs! — Pauline
Harris, Chelmsford, Essex.
@ You can return your micro
to normal text as you change
mode by following the mode
change with *FX20.
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Micro-magazine

HEXT
Reviews
DATA Forthcoming events
i REPORT Education special
- software revieus
| *CAT Programs available now. .710
[ | *INFO Program information
| LIST Program=s next week

TELESOFTWARE The programs

Te'miaxt 5'!'5“";.
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des Adapter, Flom:
g uide totelelox

BBC
ysm:.‘l‘icru Advanced Teletext

Includes Adapter. Ad
| « Advanced Tal
| Rom, manual and Guide to ra!efeirt&xr

Rom
BBC lud\'ﬁ““d ::]a“ :ltsh to
A a;:;mg he new Fom software
upgr
All prices include VAT & P&P

|| Turn your BBC Micro into

a teletext
receiver!

Throughout Britain, 3'/» million households regularly
watch teletext —the many thousands of pages put out

by Ceefax and Oracle covering everything from share
prices to football results.

But if you have a BBC Micro you can do much more than
just flash from page to page. With the BBC Teletext
Adapter and rom — and using a normal TV set or monitor
— you can store the pages in memory, transfer them to
tape or disc, and display them again and again in any
order you like.

For an extra €5 we will send you the BBC Advanced
Teletext software —the only package providing ALL the
features offered by the BBC/TV services. Its many
enhancaments include automatic loading of associated
pages each time you select a page from the menu —
considerably speeding up access time.
There may be some pages you wish to look at regularly,
such as news, sports results or weather. The latest
teletext rom can be programmed to "keep” such pages
for you, updating them as necessary. They can be
displayed at the touch of a key, without waiting for them
to come round.
® [ you already have the BBC Teletext System we will
send you the new rom for £7.95.

IMPORTANT: The BBC point out that the Teletext Adapter, (ke a TV set, will
not work satisfactonily without a good outside aerial. Nor will it funtion cormectly
if pou expenence inferferance such as ghosting.

Thay emphasise that these problems only affect a few areas of the country,
Howaver, if you have any doutis as fo the quakty of signal available in your
arsa you shoukd contact the BBC Technical Support Senvice on 01-327 5040,

TO ORDER TURN TO THE FORM ON PAGE 159
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| To: Opus Supplies Ltd, Name i
I 55 Ormside Way, Holmethorpe Industrial Estate, Redhill, Surrey. i
| Please rush me the following; Address
; (PRICES INCLUDE VAT AND CARRIAGE") |
I Organiser Desk(s) at £59.95 each (inc. VAT) :
I |enclose a cheque for £ il or please debit my Teleoh d i
I credit card account with the amount of £ it b : I
I MyAccess| Barclaycard| |(please tick) no. is: l I S o I
I * UK Mainland only A%, m Uhpas Supaplies Lid j
L-—-'-—_-—-‘——'---—-——---———----——————---

OPUS WILL MAKE YOU A
BETTER ORGANISER
FORONLY £60

If your micro system is starting to get out of hand a
smart organiser could be the solution to your
problems. .

At just £59.95 the Organiser desk from Opus
Supplies will help to organise your system
beautifully. It's purpose built to provide plenty of
storage space and because it's produced alongside

-our-range of executive computer desking it offers

a level of quality you'll appreciate.

=

-

Shelving accommodates your monitor, printer
computer, disc drive or cassette recorder and
software, and the teak-finished unit is fitted with
castors to make it fully mobile. The Organiser's
assembled dimensions are: H. 31", W, 40% " and
D267, TR

And our price includes VAT and FREE DELIVERY.

The Organiser desk is suitable for use with all
leading hame micros in¢luding the BBC, Amstrad,
Commodare and Sinclair computers.

Getting organised couldn’t be easier. Phone us on
0737 65080 or simply post the coupan below.




"'Watford Electbonics

Jessa House, 250 Lower High Street, Watford WD1 2AN, England
Tel: Watford (0923) 37774-40588 Tix: 8956095 Fax: 01 950 8989

@

BBC MASTER 128K Micro £395
BBC MASTER TURBO 4MHz £493
512K Processor Add on Board

“inc. Mouse and GEM package” £195

BBC MASTER COMPACT

All Master Compact Microcomputers are
supplied complete with an integral 32" Disc
Drive and various educational and professional
bundled softwares.

System 1 Standard Package £385
Systern 1A System 1 + TV Modulator £399

Systern 2 System 1 + Green Hires Monitor
£
Systarn 3 System 1 + Medium Res Colour
Maonitor £5
SPECIAL OFFER

FREE . . . £80 worth of Software

Gemini's OFFICE MATE & OFFICE MASTER
packages on Disc consisting
of: Database, Spreadsheet, Besbplot
graphics. Accounts packs: Cashbook,
Final Accounts, Mailist, Easyledger,
Invaica & Staterments, Stock Control
and Computer Concepts” popular
Interword wordprocessor ROM: WHEN
YOoU BUY YOUR BBC MASTER

COMPUTER FROM US. J

Turbo 65C102 Add-on Module £99
BBC MASTER ET

{Econet Terminal) £315
Econet Module for the Master £43
ROM Cartridges for Master £13
Reference Manual | (No VAT) £14
Reference Manual || {No VAT) £14
Advance Ref. Manual {No VATIE1S
64K Upgrade Kit for B+ £32
Acorn 1770 DFS Kit complete £42
ECONET Upgrade Kit for BBC £42
ALL ECONET UPGRADES Available
6502 Acorn 2nd Processor package  £175
Z80 Acorn 2nd Processor package £325
32016 Co-Processor £999
Cambridge Workstation £3450
ARIES IEEE Interface £265
Acorn |EEE Interface Complete £280

Acorn Teletext Adaptor £95

Acorn Bitstick | £299
Robocom Bitstick Il £759
Upgrade for Bitstick | to 1l £450
Bitstick Multiplotter Driver £65

(Securicor carriage £7)

CO-PRO ADAPTOR

Now for the first time you can add the Master
Co-processor boards, to your standard BEC
maodel B, or B+. With this brand new launch
from Watford Electronics. You can attach any
BBC Master Co-processor to the original BBC
Micro. Once again Watford forges ahead with a
new concept in BBC micro addons. This unigque
external CO-FRO ADAPTOR, is protected by
patent applications.

Use the super fast Turbo Board with your BBC
B, it is much faster than the 6502 2nd processor
it supercedas.

With the 512K addon your standard BBC
machine achieves IBM PC compatibility at a
raalistic price running GEM, Lotus 123 and
many other programs.

To use this addon you require a BBC modal B,
fitted with DNFS 1.20 or BBC B+ fitted with
1770 DFS 2.20 or greater. Co-processors work
exactly as if they were second processors.
Master owners may use this interface to add a
gecond Co-processor.

Watford, brings power to your BBC at only:

E50.00 (carr £5)

All prices exclusive of VAT: subject to change without notice & available on request

Credit Card Orders (ACCESS & VISA) Tel {0923) 33383 or 50234 (24 Hours)

By popular demand our retail
shop is now open until 8.00pm.

every Thursday.
VARIOUS PRINTERS
@ EPSON FX800 Printer £315
@® EPSON FX105 Printer £430
@ EPSON JX-80 Colour Printer £299
@ EPSON Hi-80 Printer Plotter £229
@ Hi-B0 Refils, set of 4 Pens £6
@ EPS50N Paper Roll Holder £17
@® EPSON LXBE Printer £199
@ EPSON LXB0/86 Tractor Feed £20
® EPSON LX80/86 Sheet Feader £49
® EPSON FXB0O Printer £315
& EPSON FX1000 Printer £425
@ EPSON EX800 Printer £405
@ EPSON LOS00 Printer £449
@ Brother HR20 Daisy Wheel £329
@ Centronics Printer Cable to interface all

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

RX & FX PRINTER INTERFACES

Epson interfaces fit inside the printer to allow
connection using techniques other than
Centronics.

RS232 £27  R5Z32 + 2K Buffer
|IEEE 488 £65 R5232 & 8K Buffer £75

CENTRONICS GLP &
Brother M1009
(NLQ) Printers

A major price break-through in
MNLQ Printers from Watford.

At last, a low cost full feature printer,supplied
complete with Watford's own NLO ROM
[5eearate|v at no extra cost). Due to Watford's
bulk purchasing power and low margins we can
now offer this incredible printer deal diract from
the manufacturers to our customers.

Features include, Epson RX Compatible
commands, Near Letter Quality print, 50 CPS
Draft mode, Centronics parallel interface, Single,
Double & Quadruple density graphics modes,
Subszcript & Superscript, handle up to 9% wide
standard paper, Friction Feed standard, Low cost
Tractor feed optional extra, Bi-directional logic
seaking.

Special Offer £95 (carr £5)
Tractor Feed Attachment £12

SPECIAL OFFER
EPROMs for BBC's Sideways ROMs.
2764-250ns £2.50
27128-250ns £2.75

RAMs (Low power] for ATPL, WATFORD, etc.,
Sideways ROM Boards

6264LP (8K) £2.90
2 X 6264LP (16K) £5.80

PRINTER SHARERS
(Ideal for School environment)

Connect 3 BBC Micros to 1 Printer £60
Connect 6 BBC Micros to 1 Printer £99
PRINTER CHANGER
Connects 2 Printers to 1 Micro £65
(Cables extra)

Acorn-Olivetti JP101
Spark Jet Printer

One of the main problems with most printers is
that they are hopelessly noisy. How oftan have
you wanted to print somathing late at night but
not done so for fear of waking the children?

Also ideal for those warking in quist
environments such as libraries, etc. Silence the
complaints with the serious solution from
Watford at the amazing cost of only £59

Accepts standard 972" Paper.
Pack of 4 refills £10
JP101 accepts 9':" standard fan fold paper

or single A4 sheets. Tractor & Friction feed
supplied as standard - print speed 50 cps.

KAGA/TAXAN PRINTERS
(IBM/Epson compatible)

KAGA KP815 Printer
Only £239 (carr £7) -

KAGA KP915 Printer
Only £369 (carr £7)

PRINTER LEADS

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

Standard Ien?;h {4 feet long) £6
Extra long (6 feet long) £8
Compact’s Special Centronics Lead £9
RS232 Cable P.OA.
IBM Parallel 1 matre Cable £12

PRINTER RIBBONS &

VARIOUS DUST COVERS
Type Ribbons Dust Covers
BBC Miero - £3.50
BEC Master - £4.00
Brother HR15 £3.00 -
FX100 £7.00 £5.25
FX80-MX80-FX85 £4.50 £4.95
RX80 £450 £4.50
LX80 £4.00 £4.50
GP80 £450 £4.00
GP100-GP250 £5.95 £3.95
Centronics GLP £4.00 £3.75
KAGA KPE10 £5.26 £4.75
CANON PW1080 £5.25 £4.75
Panasonic KX 1080 £1.75 E4.75
Microvitec Metal Monitors - £5.50

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

Listing Paper (Perforated)

1,000 Sheets 935" x 11" Fanfold Paper £7
2,000 Sheets 5% x 11" Fanfold Paper £12
1,000 Sheets 15" x 11° Fanfold Paper 9
Teleprinter Roll (Econo paper) £4

Carriage on 1,000 Sheets £1.50

" PRINTER LABELS
(On continuous fanfold backing sheet)

1,000 390 x 36mm (Single Row) £5.00
1,000 30 x 36mm (Twin Row) £4.90
1,000 90 = 48mm {Twin Row) £7.50

1,000 102 = 36mm (Twin Row)
Carriage on 1,000 Labals £1.00

£6.25

RS232 Kit for the COMPACT
£26
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Panasonic
KX-P1080
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fram the prodigious Japanese Stable of
Panasonic comes this fabulous new NLQ
Dot Matrix Printer

Available NOW at a superbly realistic price, tha
EX-P10B0 perfactly balances features, gquality of
construction and Value for Money to produce
the printer of tomorrow, here today, ready to
sweep the current generation of machines
away.

Ingenious innovation in terms of software
control codes permits great flexibility when it
comes to defining the print style. A nippy 100
cps of clear Draft text backs up the crisp 20 cps
hear Letter Quality text mode, with upto 40
superbly useful downloadable characters. A
delightful range of assorted character widths is
efficiantly supported, with sizes ra ngin? from a
broad 5 cpi to petite 17 cpi, EVEN in NLO mode.
Some of the extensive support for serious use
includes specialised functions to perform
justification, centering and even left and right
ranging. Proportional spacing permit even
greater freedom when it comes to advanced
use, Not only is the full Epson RX compatible
control code set implemented, but extra codes
have also been added to cater for the NLO
options, elc.

A full 96 ASCIl character set is supportad,
with an extended set of 32 international
characters A 1K Print Buffer alleviates much of
the wait time normally associated with printing,
whilst the bi-directional logic seeking print head
takes the guickest route to print as required,

The draft text is implemented with a & = 9
matrix, with Mear Letter Quality effected by
means of an 18 x 18 matrix.

{Price infudes, FREE A 4ft Printer Lead, and &
Dump Out 3, Screen Dump ROM worth £35
with every printer purchased from us).

Special Price: £149 (carr. £7)
Panasonic RS232 Interface: £39

Panasonic KX-P1092
Dot Matrix Printer

Similar to KX-P1080 but has 180cps
speed, Draft and NLQ down loadable
characters option and is IBM/Epson

compatible.
Price £345

Panasonic KX-P3131
Daisy-Wheel Printer

A faw months ago, we introduced the KX-P1080
to our large and discerning customer base. As a
result of the enthusiastic and overwhelming
reaction to this versatile dot matrix printer {see
above for details), we are now axtramely
Elaaﬁad to be able to bring you details of the
shulous KX-P3131 Daisywheel Printer, also
from Panasonic. The KX-P3131 printer is the
ideal printer for the home user wishing to
produce clear, immaculate letters or reports.

Ideally suited to the pocket of the home user,
costing not much more than a pair of disc
drives, this daisywheel printer delivers flawless
taxt at 10, 12 or 15 characters par inch. It also
supports propertional print mode.

Printing at a respectable 17 characters per
sacond, the KX-P3131 featiuras a capacious 6
kilobytes printer buffer to swallow most
printing requirements with ease. For the more
demanding user, there is a 32 kilobytes printer
buffer option available. Taking paper up to 13.5”
wide, the KX-P3131 prints with bidirectional
logic seeking, ensuring the minumum time 1o
print your text.

Only £218 (carr. £7)

Single Sheet Feeder £195
Tractor Feed £90
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“Test Bureau Recommended for use

12" high resolution monochrome monitor. Ideal
for word processing as its green or amber
soreen is very restful to read. (These are the
same professional quality, stylishly finished
monitors as used in the larger £enith PC

Systems.)

Graan (New Design) Hi-res £69
Amber {New Design) Hi-ras £74
LEADS
BNC Lead for Zenith or Philips i £3
Skart Monitor Lead £5
RGB lead for KAGA £3

M.B. carriage on Monitors €7 (securicor)

We stock a range of monitors to suit all needs.
Choice of a monitor is a matter of personal
taste 5o we recommend that whenewver
possible, you ask for a demonstration at our
shop. All Monitors are supplied complete with
connacting lead.

MICROVITEC 14"

1431 — Medium resolution as usad on the
BEC television computer programmea £175
1451 — High resolution, suitable for word
procassing inmode 0 £225

1441 - High ras, excaeds the capabilities of
the BBC micro £35

1431AF RGE + PAL and ALDIO £199
1451AF RGE + PAL and ALIDIO £255
Dust Cover for Microvitecs £5.50

KAGA-TAXAN 127

KAGA KX1201G Hi-res Green Monitor £85
KAGA KX1202G Long persistence Hi-Res

Graan Monitar
KAGA KX1203A Ultra-Hi-Res Amber
Manitor £93
KAGA Vision 2 Hi-res RGE Colour monitor.
ldeal for Wordprocessing £260
Kaga Super Vision 3, Ultra Hi-res, RGB
Colour) Text mode switch allows
maonochrome text display in Green, Amber,
White reverse or White on Blue £309

12" Anti-Glare Screens £9.50
PHILLIPS 14"
Hi res Colour Monitor £219
ZENITH

in Education™

By placing your monitor on one of our
superb swivel bases, you gain the
freedom to adjust the monitor viewing
angle to suit your needs. By doing this,
you alleviate eye strain and reduce back
stress.

SWIVEL BASES

for Video Monitors

for 12* Monitors £10 (carr. £2.50)
for 14" Monitors £14 (carr. £2.50)

Watford Electronics, already renowned for
quality products at discount prices, are
offering, the truly spectacular BARGAIN
OF THE YEAR!

Printer Buffer and the much sought after,
Computer Concepts’ Inter-WORD, (a very
powerful package) All this at an
astounding price of:

INCREDIBLE
WORD PROCESSING
DEAL !!!

A Watford's 32K Shadow RAM Card =

Only £89 (carr £2)

32K

SHADOW 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. Don't throw away
your BBC B for a BBC B Plus or BEC Master.
Just plug the ribbon cable into the 6502
processor socket, and fit the compact board
inside the computer. Immediately you will gain
;utﬁ: 6K or even 20K, but a massive 32K of axtra
AN LH

® 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 SIMULTANEOQOUSLY and £100+
saved on a printer buffer.

& "VIEW" Wordprocessor users can now type
in letters in B0 columns and have up to 28,000
bytes frea — & times as much as normal.

® In WORDWISE {or WORDWISE-PLUS),
preview in 80 columns with the full 24K of text
in memaory, This product is recommended as an
ideal complement by Computer Concepts.

@ Combine GOOD GRAPHICS and LONG
PROGRAMS. Use the top 20K of the expansion
RAM as the screen display memary, 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 AAM as a PRINTER buffer for
PARALLEL or SERIAL printers, sound channels,
RS5423 etc. Print large text files while running
|ﬂﬂf? graphics programs, and have all your
buffer options available as well
{*FX15,21,138.145,ADVAL etc). Please nota only
a 12K printer buffer can be usad with Wordwise
or Wordwise-Plus, due to the way they are
written.

@ Ensure COMPATIBILITY with a vast range of
hardware [includim]; our ROM board, the ATPL
ROM boards, double density boards, second
processors), and software (including BASIC,
TOOLEKIT, VIEW, WORDWISE (1.20+),
WORDWISE-PLUS, Music 500°'s AMPLE). This is
because our board, unlike those of our
competitors, is connected to the computer by a
ribbon cable and has the power consumption of
a couple of ROMs!

@ 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, and a
comprehensive manual is supplied free,

® Unigue facility to turn ROMs off and on
again. Unlike all other ROM managers, this
feature does not use ‘unofficial’ memaory. Two
bytes of normally user-inaccessible mamory on
the RAM card are used to ensurea ROMs are
dizabled WHERE OTHER ROMS FAIL.

Only £59 (carr £2)

{Price includes a comprehensive manual
and the ROM)




Markighen

You no longer have to fiddie with the brilliance control or waork in the shade
as this NEW Mark Il Light Pen is totally insensitive to local lighting
conditions. It only oparates on high frequency light from the TV or Monitor.
The red LED Indicator on the Mk Il pen, lights up when valid video data is
available. Your program can have access to this signal allowing computer
verification of target for high res drawing. The conveniently located switch
on the pen body allows the computer to ignore any stray signals. Supplied
complete with the sophisticated FEN-PAL%ufm'ar& on Cassette or Disc.
Pleasa specify.

Special Offer Price: £15

THE EPSON RX-FX-KAGA PRINTER
COMMANDS REVEALED (BOOK)

So you bought yourself 8 new printer, becausa 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 it 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 whan you type in the
example programs, the computer throws the LPRINT statements back in
your face,

Now what do you do, when this £400 piece of high technology refuses
aven to move its head, and you have stayed up until 2 in the morning 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 FX-KAGA PRINTER COMMANDS REVEALED'.

This book describas in plain, easy to understand English, how to use and
make the most of your KPB10, Canon PW10804A or any Epson FXB0
compatible Printer with the BEC Micro, both from Basic and Wordwise.

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 explaineg in detail, with an
accompanying BBC Basic program and an example of its use from
Wordwise.

Superb Value at £5.95 (No VAT)

NOW WITH EXTRA FEATURES
AT NO EXTRA COST
Watford's latest DFS 1.44

® Incorporates Acorn’s Official Tube Host Code so that those with 2nd
processors no longer need to waste 8 ROM socket on the DNFS.
@ Option to DOUBLE the speed of BPUT and BGET.

If you already have the Watford Electronics DFS and wish to incorporate
these new facilities ten simply return your existing DFS ROM to us together
with £5 remittance for an upgrade. Please pack the ROM securely and
address the package to our &pgrﬂd&s Dapt.

WATFORD’s & ACORN's
SINGLE DENSITY DFS

Watford's popular and widely acclaimed DFS has now been available for
four vears, and has gained g lsrge following amongst serious users of the
BEC Micro. Owners of Acorn or any other standard DFS can upgrade to our
“Uitimate” DES merely by replacing their DFS ROM. See below for this
upgrade. (P.5. Watford's highly sophisticated DFS is fully compatible with
Acorn DFS).

PRICES

@ Complata Disc Interface Kit including DFS ROM and
fitting instructions £62
& Acorn’s 0.90 DFS Kit complete £57
@ DFS Manual (Comprehensive) {no VAT) £6.95
{P.5. Our comprahensive DFS Manual covers both
Acorn & Watford DFSs).
Watfard's sophisticated DFS ROM only
We will exchange your axisting DFS ROM for

L £16
L
Watford's Ultimate DFS ROM for only
L
@

£12
DNFS ROM only €17 @ ADFS ROM only £25
Watford's DFS is exclusivaly available from Watford
Elactronics and their appofnted dealers only. Every
ROM carries a special label with LOGO and serial
number.

WATFORD’s DOUBLE DENSITY
DFS INTERFACE

The DOFS from Watford Electronics represents a naw standard in DFSs for
the BEC micro. This is a double density version of our popular single

density DFS, and combines all the features of this powerful DFS with the
advantages of a system that gives 80% more storage per disc in doubla
density mods. P.S. — Please note that not all DDFSs are capable of providing
aither the full 80% storage increase, or of allowing a file the full size of the
dise — Ours allows both of these! Oparates both in Single & Double Density
modas.

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

PRICES
@ Complete DDFS Kit inel. fitting instructions £46
& DDOFS Manual {no VAT! £6.95
@ We will exchange your existing Single Density
DFS Kit for our DDES Unit at

BBC MICRO BUSINESS/
WORD/PROCESSING PACKAGE

A complete word-processing package (which can be heavily modified to
your requirements, maintaining the large discount), Please telephone or call
in at our retail shop to discuss your particular requirement and a
dernonstration,

EXAMPLE PACKAGE

BEC Master 128K Micro, View wordprocessor, Viewsheet, Basic Editor,
Terminal Emulator, Twin B00K 40-80 track double sided Disc Drives, Zenith
Hi-Res green monitor, Panasonic KX-P3131 professional guality Daisy YWheel
printer, Gemini Database, Spreadsheet, Beebplot Graphics, Cashbook, Final
Accounts, Mailist, Easiladger, Invoice & Statements, and Stock Control

packages on disc with manuals.
Only £899

A Low Cost wordprocessing package: Same as above except, a single disc
drive instead of a twin and Olivetti Spark Jet Printer instead of Panasonic.

Only £625

MYSTERIES OF DISC DRIVES
& DFS REVEALED (BOOK)

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 systams.

For instance, what is the difference between single and double densit*‘;
formats, how can you use a 40 track disc on an B0 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 TPl and 96 TPI discs mean? These
are just a few of the questions you may have asked yourself and never
found the answer or mayba you have yet to encountar thasae guestions.

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

£5.95 (Book Mo VAT)

DISC ALBUMS

Attractively finished in antique brown leather look vinyl. Stores upto 20
Discs. Each disc can be seen through the clear view pocket.
£4

EXTENDED WARRANTY

Now Available
For BBC, Masters, Disc Drives & Monitors.
Write or phone for further details

FLOPPY HEAD CLEANER KIT

use of a cleaner Kit is a sensible precaution against losing valuable data. It
is recommended to clean the drive head once a week. It is very simple to

USE. £8

ANTISTATIC R
LOCKABLE DISC
STORAGE UNITS

Gives double protection —
Strang plastic caze that affords real
protaction to your discs. Antistatic helps
avoid data corruption whilst in storage.
The smoked top locks down. Dividers and
adhesive title strips are supplied for
efficient filing of discs.

The heads in floppy drives are precision made and very sensitive to dirt. The

® M35 - holds upto 50 discs £8
@ MBS — holds upto 95 discs £10
i , PLASTIC
=i g LIBRARY CASES

o\ / FOR 5% DISC STORAGE
Illu, holds 10 Dises. £2.00
DUST COVERS (For our Disc Drives)

Single CLS {without PSU) £3.20 Twin CLD [without PSU) £3.85
Single CS (with PSU) £3.85 Twin CD {with PSU) £3.90
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To help you decide which drive is the most suitable for your needs (and
your pocket!), we have produced the table below.

The first capacity given in the first column indicates capacity in single
density mode. That within the brackets is the capacity in double density
maode. All"'disc drive type numbers start with the prefix "C".

The tinting on some of the boxes is wsed fo indicate which Drives are 40
track {non-tinted) and which are 80 track {tinted). All our drives are of

Japanese manufacture. All our 80 track drives are already fitted with a 40-80
selact switch.

AN aur Dise Drives are Double Sided and will operate in both Single and

Double modes. Extensive experience of the usage of disc drives

suggests that the JAPANESE drives currently represent about the best in

E{ms of speed, raliability and overall “alegance” available for the BEC
icra.

Various other “manufacturers” of disc drives for the BBC micro (mare
gccurately, “packages” label other manufacturers drives with their own

. name). We buy the high guality JVC and Mitsubishi drives in large

guantities directly from the manufacturers, package them and sell them at
“dealer” prices direct to the public.

If you look around the populat BBC micro press, you will find that the prices
wea guote for the top quality, new slimline disc drives are, virfually without
excepiion, soma of the best around. These prices, couplad with backip
of one of the country’s largest distributors of BBC peripherals provides a
superb deal,

Unless you anticipate using dual drives in a fully expanded BEC system for
.br? periods of time with fittle ventilation, then we suggest that our range of
“CL™ disc drives without the PSU (Power Supply Um'rf would ba guite
ddaquate (extensive tests within our workshops have confirmed this). All
drives are supplied complete with 8 SPECIAL UTILITIES Dise, Cables and
Plugs. The Drives with power supply have 8 mains moulded plug for safaty
purposes. ldeal for Schools & Colleges. We are now able to supply all zingle
dise drives with Power Supply, in either single or dual case. (Dual case has a
twin data cable and a power supply capable of driving two disc drives)
allows easy expansion to a dual drive unit, at a later date. Prices stated in
the pricing boxes below for single drives is for a single drive in a standard
single case. Single drive in a dual case cost an extra £5. (At Watford we
anticipate your needs of fomorrow, noet just today)!

When using a BBC Micro, most people find themsealves short of desk space.
The Watford's BBC Micro plinths form an ideal way of recovaring some of
this precious space) your BBC, Disc Drive and Monitor can all occupy the
same vertical footprint and still be comfortably situated. With the Warford
Doubla plinth, your Disc Drive is mounted vertically at one side, leaving a
very valuabla area directly in front of you for such useful fterns as spare
discs, pen, paper, raference manuals, etc. Follow the trend with Watford
plinth. {Turn to the 10th page of our advert for the Plinths).

P.5. Alf our 5%" Disc Drives are compatible with the Compact Micro. All you
require is the special Compact Disc Drive Cables designed by us.

Cable to connect 5%" Disc Drives to BBC Compact
Single £9 Twin £12
Special Cable to connect 32" and 5%" Disc Drive
to BBC Compact £13

Drives without P.S.L. Drives with P.5.U.

Capacity

Single Twin Single | Twin

200K CLS 200 CS 200
(360K) £95 £108

400K CLS400S CLD 400 C5 4005 CDan0
[T20K) f96 £180 £109 £200

ES

2.00

00K CLD BOOS CD BOOS
i1.44mM) £183 204

@ TWIN Disc Drive Case, complete with Power Supply & Cables £43
Securicor carriage on Disc Drives £5 to £6

Prafix C = Cased Drive
L = [ass PSU
8§ = Single
D = Doubla

Suffix § = 40-80 Switchable

g.g. CLS400S = Cesed drive, Less power supply unit, Single 400K,
Switchable (40-80 track).

3M — DISKETTES

Top quality 3M - SCOTCH Diskettes from Watford Electronics (Your 3M
Appointed Distributors). All 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.

10 x 5¥"5/5 DvD 40 Track Diskeltes £10
10 = 51" 0OVS DVD 40 Track Diskettes £12
10 x 54" 5/ DD 80 Track Diskattes £15
10 x 54" O¥S D/D 80 Track Diskettes £15
Hi-Dansity 10 x 514" 1.60M OVS OVD for IBA

10 x 31" 5/58 DvD 4vB0 track Discs

10 = 31" DvD DYD 40780 track Discs

TOP QUALITY 32" & 5%" DISKETTES

To complament the range of quality discs and dise drives that WE already
sell, WE are now supplying some special offer packs of 10 high quality
discs, Each Disc has a reinforced hub ring and carries a lifetime guarantee.
These are supplied complate with selfstick labels and packaged in an
attractive plastic library disc box to protect them from damage. We strongly
racornmend these Discs.

DON'T SETTLE FOR LESS, BUY THE BEST
® 10 x M3 31" 0/5 DD B0 Track Discs £20

@ 10 x M45Y%" 5SS D/D 40 Track Discs £9
& 10 x M5 51" VS VD 40 Track Discs ET1
@ 10 x M7 51" VS VD 80 Track Discs £14
@ 3" Double Sided Discs £3each

Special BULK OFFER on 5%" DISCS

{Supplied packed in plastic storage Units)
(Lifetime warranty on Discs)

BULK PACK DISCS in lots of 100

Type §-540T D-5 40T D-5 80T
@ Without Sleaves £46 £439 £72
& With Sleaves £43 £52 £75

ACORN WINCHESTER DRIVES

Suitable for direct connection, via the 1MHz bus, to any BBC rynnin% ADFS.
These Acorn Winchester dise drives are fast and extremely reliable. Each
Winchester comes complete with the Level lll Econet File Server software.

10 Megabytes £1050; 30 Megabytes £1549

WATFORD’s WINCHESTER DRIVES

@ 20 Megabytes with ADFS
@ 40 Megabytes with ADFS

WINCHESTER WORKSTATION

20 Megabyte Winchaster, plus a Tape Streamer and a 400K Floppy Drive all
housed in a plinth with cooling fan £1499

CDP 800S CDPM 800S

Twin 800K Double sided 40-80 track switchable disc drives mounted in an
attractively finished Beige colour plinth for the BEC Micro. IEupglbed
complete with integral power supply, cables and Utilities disc. The
switches are mounted on the front panel for ease of use.

CDP 800S for BEBC Micro £210

CDPM 800S for Master £225
{Securicor Carr. £7)

ACORN'’s Special Twin 800K Disc Drives

Spacially mounted side by side in a Master Plinth. Supplied complete with
anual and Cables, Plugs directly to the Master Computer.

RRP £250 Our Price: Only £199 (carr £7)




EPSON NLO ROM

ABCOEFIH] JEL
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Harness the full potentials of your Epson RX &
EX¥ Printers. Impress your friends and business
colleagues with the quality of your letters and
printed material with Watford's very simple to
use EPSON NLQ! (Near Letter Guality) ROM.
Suitable for FX80, RX80, RXBORT, FX100.

Look at the features:

® Simply tl,rﬁe #*NLOB0-100 and a single VDU
code to use NLO print.

@ NLO 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
{yes even on the RXB0) ENLARGED type;
UMNDERLINED type. These features can be used
seperately or in any combination.

® Full UK character set) Standard 'pica size’)
Proportional spacing; Enlarged; Underlined;
Normal type.

The NLO ROM is supplied compiete with
comprehensive manual.

P.S. NLO ROM is compatible with the Torch Z80
system and can be used from within the Perfect

Writer software.
Only: £25

VIEW PRINTER DRIVER
for NLQ ROM

This specially written printer driver has been
designed to allow View access to the full
features of our NLO ROM.

A must for all VIEW and NLQ ROM users.

£7.00

(Hi-View compatibla)

THE NLQ DESIGNER

(The First & still the Best)

KAGA KP810-910 and Canon PW1080 are two
superb printers, as our many thousands of
satisfied customers would surely attest to. One
of it's particularly strong points is the NLO
option that it offers; perhaps one of the more
weaker points is the effort required to design
your own custom NLO font.

Waell the solution is hera NOW in the shape of
Watford’'s NLQ DESIGNER ROM! For the g%l:
Micro. This powerful piece of software allows
easy design and entry of a full NLO font, with
further fonts recallable from disc. Once a font
has been programmed with the versatila NLO
DESIGMER, it can be saved to disc, downloaded
ta your Kaga {or Canon) printer, or even
programmed into an EPROM (given the
appropriate hardware) and then plugged
directly into yvour printer so that it is available
immediately when you turn it on.
Downloadable Fonts require 6264 RAM chip
fitted. Mow BBC Master compatible.

A 40 or 80 track (please specify) FONT
Disc containing 9@ Fonts, {Italic. Courier,
Courier ftalic, gcrr'pt, Copper Plate,
Shadow, Bold, Double Print and Gothic is
now supplied FREE with every package.

{P.5. This ROM is not suitable for Epson
printars.)

@® MNLQ Designer ROM & FONT Disc £25
@ Kaga Individual FONT ROMs £15
{Write in for further datails).

DUMPOUT 3

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

The ROM also provides window setting utilities
and two new OSWORD calls that allow mode 7
graphics pixels to be read and plotted using the
standard graphic co-ordinate system. The |atest
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",
Thare are many optional parameters but you
nead only specify the parameters you wish to
change.

Features available include:

@ Vertical and horizontal scaling through all the
raphic modes and mode 7

® Rotation of the image produced through 50,
180 and 270 degrees

@ Left hand indentation setting

@ Screen dump window definition

@ Colour grey scaling

® Two tone fast dump

@ Special colour mask

& Mode 7 conltrast expansion

@ Mode 7 contiguous dump

@ Kay triggered dumps

@ User port switched dumps

What does the indepandent press say!

Practical Electronics, May 1985

“Tha Dump Out 3 ROM from Watford
Elactronics represents ona of the most
sophisticated types of printer dump utilities
available for the BBC Micro . . .7

“an extramealy sophisticated and powerful
dump utiline”.

“VERDICT — Dump Out 3 ROM has alf the
facilities which you are evar likely to need for
producing printer dumps. The facilities availabie
work extramealy well and if printer dumps are
something which you require, then this ROM
can be recommended to help you to get the
best out of your dot matrix printar”,

Tha Micro User Fab. T385,
“Well, here is that winner"]

“nrovides) 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 whare Dump Out 3 performs PAR
EXCELLENCE". (Our capitals for their italics.)

“The varsatility of BGIMAGE (the graphics
dump command) when using these paramelers
is amazing. Pictures of almost any size, shaps,
contrast or distortion may be produced without
the need for a reducing pholocopier or trick
photography”.

“Without reservation | wholeheartedly
recommend tha Dump OQut 3 ROM as the
ultimate screen dump facility for the BEC micro.
It is easy to use yet highly versatile, and caters
for all BBC screen modes in multitons high
rasolution printing. Whole, partial, rotated and
scaled screens may be dumped to almost any
BEC compatible dot matrix printer (see our list
gt the end of this advert). At £25 it must
represent excellent value for money and suraly
cannot be baaten”.

Designed for use with the following printers:

GLP, GPROAD0/250, CANNON, STAR, KAGAS

TAXAN, NEC, SHINWA CPB0, GEMINI, EPSON
MX/RX/FX, M1003, NEC PCB023, DMP100/200/
400, Panasonic KX1080, Mannesman Tally ete.

Price including comprehensive manual

£25

MEGABUFFER 256

This new Megabuffer 356 from Watford is a full
featured 256K Printer Buffer. It allows the
computer to print 256,000 character in a short
tire thus freeing the computer very quickly. In
short it makes light work of printing large
documents, screen durmnps, etc, It is extramely
simple to connect. The features are:

@ Low Cost, High performance.
@ Improves efficiency by making more efficient
use of computer and printer.
® Compatible with any computer and printer
that uses Centronics Parallel connections
including all BECs, IBM PCs, ete.
@ Total compatibility with all software.
® Cheaper phone bills when using your
Modems.
@ |deal for those doing large graphics screen
dumps that are slow to print.
@ Multi-Copy facility allows you to print seversl
copies via Megabuffer without going through
your computer,
@ Data Dump facility is included.
@ Built in test unit for both the buffer & your
printer.

In conclusion it can safely be said that
MEGABUFFER 256 is the ultimate printer Buffer
for both the amateur and professional user.

Only £99 (carr £2)

Now supplied with the NEW SUPERART
Software ROM & Disc at no extra cost.

ONLY: £63 lcarr £1.501

We are giving away, absolutely FREE, our
popular Colour Art software package worth £15
with every AMX Mouse package purchased
from us.

AMX MOUSE ONLY £35
AMX DESK Package £19.00
AMX UTILITY Package £11.00

AMX SUPERART Package £39
AMX PAGE-MAKER Pack

Best desk-top publishing software.
Warks with keyboard, joystick and
AMX Mouse E32

PAGE-FONTS Owver 20 fonts for use with

AMX PAGE-MAKER £9.50
AMX 3D ZICON Disc £19
AMX Database Disc £19
AMX XAM Educational £19
AMX MAX( A gem of desktop

(ROM) £17

RB2 MARCONI
TRACKER BALL

This popular unit is supplied
complete with software.

Price: £50

FLEET STREET EDITOR
Software pack £35
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DIAGNOSTICS

The BBC micro is a very complex machine and
thus diagnosing a fault can be very difficult.
Until now, the only way to discover the nature
of a fault was either to find a competant friand
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
it can be when faced with a problem, finding
yourself a long way from your nearest dealer,
or even just uncertain about your Beeb's health,
but not wanting to waste tima and monay
taking it to be looked at.

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

RAMs, ROMs, ULAs, Sound, Keyboard, Disc,
RS423, ADC, User Port, Printer Port, Cassette,
Joysticks, Speech, Disc Drives, 6502 and ZBO
Znd Processors.

This utility is an invaluable aid for all those who
take the reliability of their system sariously. A
comprehensive manual provides full operating
details and 8 list of possible causes and
remedies for any faults that you may find along
the way. The package also enables a parmanent
equipmant and service record to be maintainad.

Only £20.00

BBC Publication’s
Popular Educational Software

@ Maths with a Story 1 {Cassette). 4 primary
level maths programs £10.

@ Maths with a Stary 2 (Cassette) 4 further
maths programs £10.95

@ Picture Craft (Disc) 6 - 14 age ?n:ru p. Pack
a

consists of flexible gﬂurnetnc design &
colouring programs £19.95

® WAVES: Science Topics (Disc) CSC O Level
Physics program. £14.95

@ RELATIONSHIP: Science (Disc) O Level
Biology program. £14

® BONDING: Science (Disc) O Level Chemistry
program. £14.95

® ELECTROMAGNETIC SPECTRUM (8 Discs) O
Level program. £14.95

@ ELECTRONICS IN ACTION (Disc) O Level
program £14.95

® NEWTON & THE SPACE SHUTTLE (Disc) O
Level program. £20

@ ECOLOGY (Disc) O Level program. £20
@ POLYMERS (Disc) O Level program. £20

@ Clasification & Periodic Table O Level. The
suite is supplied with its own database of
chamica! elements which can be classified
according to your own rule. - £20

@ FOOD & POPULATION (Dizc) O Level
program. £20

® MICROTECHNOLOGY (Cassetta] O Level
program. £6.95

@ A VOUS LA FRANCE (2 Cassettes) A French
language home study aid. £17

& DEUTSCH DIREKT! (Disc & Audio
Cassette) £20

TED

The Teletext Editor Package
for serious users

TED is the brand new package from Watford
Electronics for tha editing and creation of
teletext (Mode 7} screens and displays. TED is
ideal for anyone wanting to create their own
Mode 7 pictures (such as game title pages),
deaigning animated displays for shop windows,
exhibitions, classrooms, etc. TED is also
probably the most powerful Prestel screen
editor you will ever come across.

Supplied on a special 32k package, full
facilities are providing for manipulating the
screen, including easy to use pixel
manipulation; line, column and block buffering
and copying; left and right margins; large text
in a variety of different fonts (contained within
the ROM device); various borders and effects
templates (contained within the ROM device);
line and column insertion and deletion; easy to
use graphics line drawing. Those are some of
the features of editor itzelf. In addition to this,
TED contains routines for taking a number of
Teletext screens and creating them into an
animated sequence, with user selectable display
times, repeats on a group of shows, various
entry methods (how the picture is put onto the
screen), routin% selection {both predefined and
keyboard specificl, chaining of other shows, etc.
Scrolls treat the Teletext sequence as a very
long page with a window onto it. Supplied
complete with a comprehensive manual. There
are many more facilities not mentioned here, so
write in for a comprehensive leaflet; you'll
wonder how you managed without TED.

Price: £35

ROM-SPELL

"way ahead of any competition”

ROM-SPELL is probably THE most advanced
and fastest spalling checker available for tha
BBC Micro. Pnntar? below are some extracts
from a recent independant review [ARB
Computing Mov. '85), which we feel sure will
convince you that this is THE only spelling
checker worth considering.

"The editing system is very neat and simple,
instead of replying to queries and beeps all of
tha time . . ."

“Tha other feature which places ROM-SPELL
way in front of any competition is the ability to
examine the user dictionary, so any spelling
mistakes that have found themselves on the
disc can be examined and taken out if
necessary’.

. that it is compatible with many of the
popular word processors on the market is 8
good indication that ROM-SPELL is going to be
a very popular product indeed”.

“ .. ROM-SPELL is by far the best speliing
chacker for the unexpandad BBC B [with or
without word processorl. It boasts features
which are hard to find on conventional
spellcheckers on CP-M and MSDOS, namely
Spellstar and has a speed-performance ratio of
roughly the same as its CP/M cousin. The
difference is that the CP/M version would cost
the best part of £6500,

“, .. and with such vital house keeping features
as an ambiguous word checker, the ability to
edit the user dictionary, a comprehensive
manual that is both easy to read and actually
ENJOYABLE to learn from, . . . | feel confident
that ROM-SPELL will woo the word processing
public with no problems at all™.

Compatible with: View, Wordwise &

Wordwise +.

Don't settle for less, Buy tha best.

£25

{Not compatible with 1770 DFS)
(Please state 40 or 80 track disc)

ROM MANAGER

Probably the most powerful way of expanding
the BBC micro is from the use of Sideways
ROMs. One problem faced by the avid ROM
collector is that of ROM command clashes. The
solution is very simple in the form of the ROM
that “Provides comprehensive management of
all your installed ROMs". (Quote from BEEBUG
MNovember ‘84.)

Basically, ROM Manager offers you the ahility
1o turn any installed ROM, or to send any *
command to any specific installed ROM. It is
said that imitation is the sincerest form of
flattery — Acorn’s BBC Plus features many of the
abilities of this powerful ROM.

Many more facilities available.

SPECIAL OFFER £20

CREDIT CARD 24 HOUR
g 3 Ansaphone Hot Lines
:m] (0923) 50234-33383

B e

How often have you been about to type hand
written notes into your computar when you find
that thera's nowheare to rest the paper or that
your notes ara rasting at the wrong angle to
raad the type? Whether the notes be your latest
prograr or the draft of a new trilogy, the naw
Manuscript Holders from Watford are superb
for huldin? your paper at the ideal height and
angle to allow you read and type in ease and
comfort,

Available in 2 versions, desk resting and shelf
clamping versions, these two units hold your
papear firmly by means of a magnetic rul er and
a clip grip.

Amazing value at onl
Desk Top £10 (carr. E{}
Angle poise £14 (carr. £3)

All prices in this advert are exclusive of VAT.




SIDEWAYS
ZIF SOCKET

Allows you to change your ROMs gquickly and
efficiently, without opening the lid. The ZERO
INSERTION FORCE (ZIF) socket is located into the
ROM Cartridge’s position.

® Very simple to install. NO SOLDERING

- required. The ZIF (Zerc Insertion Force) elimi-
nates the possibility of damage to your ROM pins
when inserting & extracting.

@ The low profile of the socket allows unrestric-
ted access to the Keyboard.

@ All data and address lines are correctly termi-

- nated 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 stare up to
12 ROMs, protecting them from mechanical and
static damage.

@ This versatile hardware solves the problem of
running out of socket space. Simply lift the ROM
from the ZIF & insert a different one (No pullin
or pushing of Cartridges. It is a must for all
professionals and Hobbyists alike.)

@ BBC, B+ and Master compatible.

ONLY £15 (carr £2)

Low Profile
CARTRIDGE SYSTEM

Complete Systermn consists of: Low profile ROM
Cartridge, Socket housing, Cable assembly, &
labels and a library storage rack.

@ Complete System £11
@ Spare Cartridges £2.50
@ Spare Rack £1.50

16K Sideways
RAM Modules

Complate with such features as read and write
protection, these new modules from Watford
Electronics are ideal for the hobbyist, software
 developar and ROM collector.

Key points to note about this new addition to the
Wattord range of products are:

@ Write protection (useful in a wariety of
circumstances).

® Read protection (allows recovery from ROM
crashes).

@ Compact construction. ]

#® May be fitted in systems even with a ROM
board.

@ Multiple units may be fitted, evan with a ROM
board.

@ No overheating or overloading problems.

@ Free utilities disc supplied.

@ Can be used as a 16K PRINTER BUFFER.

@ |deal for professional software development.

@ Supplied with utilities software disc.

Only: £29 (carr £2)

Optional extras

READ and WRITE protect Switches £2 each
Battery for Battery Backup £3

16K DISC RAM

Unlike other RAM boards, this revelutionary,

battery backed up, write protectable 16K side-

ways RAM board allows you to run from disc
avery sideways ROM availabla.

Features available are:

@ No 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.

® Mo messy plugging and unplugging of your
ROMs. Simply Load the one you want into
DISC RAM.

@ |deal for Professional users to develop ROMSs.
Backup facility allows testing of final versions
without using EPROMSs.

@ 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: £32 (carr £2)

P.5. 16K DISC RAM Board is not designed to work
in conjunction with a Sideways ROM Board.

SOLID STATE
16K SIDEWAYS RAM

This new unit fram Watford, which utilises the
latest in Static RAM technology, offers 16k of
easy-fit sideways RAM in a very compact unit
with a footprint no larger than a standard 28pin
EPROM. With only a single flying lead termi-
.nating in a mini hook-on probe, to fit, (no
soldering required) this compact unit works with
any BBC Micro with or without a ROM board.
Compatible with BBC B Plus. Like our other 16K
RAM Modules, this unit is very simple to fit.

only £28 (carr 2)
Supplied complete with comprahensive software
on Disc, Operating and fitting instructions.

Do you find the 16K Sideways RAM Units
confusing? W so, we have compiled this quick
questionnaire to help YOU decide which is the
best one for you. If the answer to any of the
questions is yes, then use the index number to
select from the boards below. Options in
brackets indicate possible secondary choices.
Do you raquire:

® Sideways RAM for a BEC B+

Choose 1, 2 or 3.

@ Sideways RAM for the B+7 Choose 3.

® A small, basic module? Choose 3.

® A sideways RAM module for & ROM

board? Choose 1 or 3.

@ An easy to use utilities disc| Choose 1, 2 or

3

@ More than one module installed at once?
Choose 1 or 3.

@ To use sideways RAM as a printer buffar?
Choosa 1 or 3.

@ Battery Backup? Choose (1) or 2.

@ Write protect for RAM [(makes ROM look

like  RAM)? Choose (1) ar 2.
@ Read protect (allows recovery from cra-
shes)? Choose 1.

Key:

1} 16k Sideways RAM Module

2] 16k Disc RAM

3) Solid State 16k Sideways RAM

GRAPH PAD 2

Supplied complete with Software
£60 (Carr. £3)

SOLDERLESS
SIDEWAYS ROM
SOCKET BOARD

In the May 1986 Micro User's independeant
review, the writer concludes, "The board has

- bean well laid out. Its position is much better than

others — not over the HOT RAM chips and further
away from the disc controller aréa”. I give the
solderless ROM board the thumbs up and wish it
success”.

This brand new board from Watford Electronics
is designed specifically forthose wishing to add a
ROM board to their own BBC without the need to
perform any soldering.

This new board expands the total possible
number of ROMs in & BBC from 4 o 16.

Unlike our competitors inferior boards, the ONLY
upgrade required for fitting battery backup to the
Watford Solderless ROM board {all Watford ROM
boards, actually) is the fitting of the battery itsalf.
{Mo other expensive componants are required.)

@ The key features of this new, no fuss, easy to
install guality product from BBC ieaders
Watford Electronics are as follows:

@ Increase your BECs capacity for ROMs from 4
ta 16.

@ No soldering required.

@ Very low power consumption.

@ Minimal space reguirad.

@ Compatible with Torch, DDFS, RAM Card, 2nd
Processor, etc.

® Socket 14 takes two 6264 RAM chips.

@ Read protect to make RAM “Vanish") allows
recovary from ROM crashes.

@ Battery backup option for RAM chips.

@ Supplied ready to fit with comprehensive
instructions.

Price: Only £32
Battery backup fitted £36
(carriage £2)

&

The BBC B+ Micro
ROM EXPANSION BOARD

spei:i.ﬂu?' designed for all BBC Plus users, this
board sits in an external box, and will accept
either 10 off 16k EFROMs, OR 10 off 32k EPROMs.

With the 32k EPROMSs, only 5 can be ‘onling’ at
once (that's all the B+ can address, as each chip
'holds’ two normal sockets worth], but you can
swap between the two banks if necessary. With
the 16k EPROMs, you can obviously address
theam all at once. An extra card can be added to
permit 2 banks of 10 EFROMs to be used (again
with only ane bank available at once}.

The HSM box, which has its own mains power
supply, and connects to tha BBC Plus via a
specially designed card (which is a buffered card
for your peace of mind) permits easy access to
the EPROMs via the hinged lid. NO soldering is
required for this board,

£79 (carr £2)
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Watford
ROM/RAM
CARD

A must for all serious users

Watford Electronics announced the first ever
commercial ROM board for the BBC micro, the
Watfard Electronics 13 ROM Socket Board 2
years ago. Following the success of this board,
we have designed what probably represents the
ultimate in expansion boards, the new Watford
Electronics ROMMAM board. This highly wer-
satile and sophisticated board represents the
latest in “Znd generation” sideways ROM
technology for the BBC micro, designed to satisfy
the serious BBC user.

@ MO SOLDERING required to fit the board.

@ NO overheating problems.

& No User Port corruption (avoids problems
with the mouse, modems, Eprom Programmers,

gtc.)

@ Fully buffered for peace of mind.

@ Firm mounting in BBC micro.

@ Compatible with all BEC micros (not BEBC+ or
Master). ;

@ Total number of ROMs increased from 4 to 8.
@ Up to & banks of sideways RAM [dynamic).
@ Option for 16k of Battery backed CMOS RAM
{CMOS RAM needs one ROM socket).

@ Software Write protect for ALL RAM.

® Read protect for CMOS RAM (ALLEVIATES
crashes during ROM development).

@ Separate HE.M write register (&FF30 to &FF3F).
@ Automatic write to currently selected RAM
socket for convenience.

® Accepts any ROM.

@ FREE utilities disc packed with software.

@ Compatible with our DDFS board, 32k RAM
Card, Dalta Card, sideways ZIF, etc.

@ Large printer buffer.

[ ] urﬁuue Fully implemented RAM FILING
SYSTEM (similar to the papular Watford DFS).
@ FOM to RAM load and save facilities.

The SFS (Silicon Filing System) can utilise up
to the full 128k of RAM (with the 5F5 in any
paged RAM) as a SILICON DISC. This behaves as
a disc drive, with all the normal Watford DFS
features (including OSWORD &7F for ROM-
SPELL, etc.} to provide an environment that looks
like a disc but loads and saves MUCH faster.

The ROM-RAM Board plugs into the 6602 CPU
socket. This leaves free HH the existing ROM
sockets, which can still be used normally.

Any ROM that can be plugged into the BBC
micra's own ROM sockets may be used in the
ROM-RAM Board.

The ROM-RAM Board is supplied with all
ordered options fitted as standard, Upgrade kits
[with full instructions) are available for all of the
options, for later.

Please writa in for further details.

INTRODUCTORY PRICES:
@ ROMMAAM card with 32k dynamic RAM ... £39
® ROM/RAM card with B4k dynamic RAM ... £52
® ROM/MRAM card with a massive 128k dynamic
{carriage on ROM-RAM Card £3)
OFTIONAL EXTRAS:
& 16k plug-in Static RAM Kt ... £8
@ 16k Dynamic RAM for Upgrade... v BT 50
W BA0aTY DACKLU. voxiusssnssusvsnsunsnnsasinnanivsnssnisnssrasnadod
@ Read and Write protect switches...........E2 sach
Complete ROM-RAM board
{all options installed).............ccoovimmmmimmin.

The MODEM from Watford

At last a professional MODEM for the BEC Micro.
Unlike other ‘Modem packages’ this is 8 complate
package there are no extra soffware costs fo get
‘up and running’. OFf course Le MODEM is multi-
standard, i.e. 300/300, 1200075 & 751200 UK and
BELL (USA) are all supported.

The features that make Le MODEM such good
value are: :

@ A complete communications ferminal thar
transforms your BBC Micro info & vary powearful
Wearld-wide data transfer system.

® Auto Disls, Auto answers, and is completely
controlled by vour micro. There are no external
controls!

@ Allows you to access PRESTEL, B.T. GOLD,
THE SOURCE, MICROLINK, MICRONET,
MICROWER, THE TIMES NETWORK, MICRO LIVE
{BBC TV database), CITY BB and more.

@ Designed to be SIMPLE but SOPHISTICATED.
To LOGON to a data base all you have to know is
its TELEPHONE NUMBER, Le MODEM does the
rest.

@ Supplied with a8 comprehensive telecomms
package in a 16K sideways ROM which includes a
FULL PRESTEL terminal alfowing TELE-
SOFTWARE to be downloaded.

® A comprehensive B0 column terminal. This
includes XMODEM arror checked transfer proto-
col, to allow error free data transfer anywhere in
the world!

® FULLY controlled by simple “*COMMANDS
allowing you to control it from your own BASIC
programs. To get you started we supply a FREE
disc of bundled softwars!

@ Connects to the TMHz bus. A *AUDIO ON-OFF
command allows you to actually hear the tele-
phanea ling through your BBC micro loudspeaker,
@ Completely self contained with internal mains
power supply. (Even a free mains plug is fitted!)
A *TEST facility gives ON SCREEN indication that
Le MODEM is working corractly.

@ FPackaged in such as way that you need noth-
ing else except 8 BBC Micro to communicate with
computers all over the world.

@ FREE Registration to MicroLink.

@ BT Approval applied for.

{When ordering, please specify the version
required, (BBC or Master)

SPECIAL OFFER

(carr £3)

{Price includes, Le Modem, Software ROM,
Cables & Comprehensive Manual)
(Write in for further details)

Nightingale Modem
SPECIAL PRICE to our Customers

£85 =

{Price includes: Nightingale Modem, Commstar
ROM pack, Cables & Comprehensive manual}

Nightingale Modem without software  Only £87

COMMSTAR ROM package only ;
(P&P on madem £2.00)

Auto Dial Utilities Disc £9.50

APOLLO =

The NEW Modem from Watford

Following numerous requests from vou, our
discerning customers for an APPROVED, Low
Cost & High Performance modem with Auto Dial
& Auto Answer facilities as stendard) we bring
you the versatile APOLLO Modem, Just compare
the features and look at the price (which inci-
dentally includes the cost of the Software,
manual and BEC connecting cable). We are sure
you will agree that Watford Electronics in their
traditional way are giving you a super ‘value for
money' deal.

Just look at thase features:
& V21 for Bulletin boards, Microlink, Telecom
Gold, etc.

® V23 for Prestel, Home Banking, and other
Viewdata services.

@ Reverse V23 allows User run Viewdata sarvice.
& 1200-1200 half duplex for communications.
® XMODEM, HEX and ASCII file transmission.
@ Auto Dial of given ‘phone number.

@ Auto Answer for User's Bulletin Board.

@ B0 column terminal with split screen facility.
@ Prestel text screen dump.

@ Fully BABT approved.

@ FREE Ragistration to MicroLink.

The Apollo is attractively fmished in matt black. It
opens the doors to world communication to both,
the Hobbyist and the Professionals alike. With
baud rates varying from 300/300 Originata and
Answer, 120075 and 75/1200 full duplex and
120001200 half duplex, virtually all the popular
tele-services can be accessed. A comprehensive
Comms-ROM oversees the use of the APOLLO,
providing simple commands for all the software
controlled facilities. APOLLO is an ideal modem
for both the first time buyer and the seasoned
user. Join the Telecommunications Revolution =
Buy a Watford APOLLO!

Special Launch Price: £75

(Carr £3)
(Write in for full specification)

BT TELEPHONE CONNECTORS

LJU 1/4A Mini Line Master £4.50
LJU  1/6A Mini Line Slave
LJU 2744 Line Master
LJU 2/6A Line Slave
LJU 3MA Flush Master
LJU 3/6A Flush Slave
LJU 10/3A Dual Splitter
4 Way BT Plug

8
8

SHRARR
483828

Versatile BEEB SPEECH
SYNTHESISER Unit

The Watford Speech Synthesiser is a very flaxible
speech synthesis unit based upon the powerful
phonemes systermn. This system stores the
building blocks of speech (called phonemes) and
allows you to combine them quickly and easily to
form virtually any word imaginable.

Supplied with an advanced ROM, you ara
provided with a 500 word dictionary to get you
started. These can easily be added to by
follawing the notes given in the comprehensive
manual. i

SPECIAL PRICE £32 (carr £2)

E—




COMPUTER CONCEPT'S
ROMS
ACCELERATOR
CARETAKER Basic Utility
DISC DOCTOR
Graphics ROM
TERMI
COMMUNICATOR
SPEECH ROM
Printmaster

Wordwise

Wordwise plus

WORDWISE PLUS
£40

We are giving away absolutely
FREE, the superb Word-Aid ROM
worth £24, with every WORDWISE
PLUS package bought from us.

Word-Aid

The most comprehensive
utilities ROM
for Wordwise-Plus

Extend the power of your Wordwise Plus word
processor with this most advanced ROM from
Watford. By utilising the powerful Wordwise
Plus programming language, WordAid provides
a whole host of extra features, all accessad via
a special new menu option. This ROM has been
personally aSEmved by Mr Charles Mair, the
author of WORDWISE PLUS.

® Alphabetical sorting of names and
addresses.

@ Text transfer options.

@ Chapter marker.

@ Epson printer codes function key option.

® Search and display in preview moda.

® Embedded command removal.

Print Multiple copies of a document,

Multiple file options for print and preview.

Address finder.

Label printer.

Mail-merger.

Number/deletafranumber.

Clear text-segment area.

BBC B, B+ and Master compatible.

Only £24

(N.B. Word Aid requires a Disc Interface in your
Micro)

HI-WORDWISE-PLUS
Supplied on disc. This version requires a
WORDWISE -PLUS ROM to be present in the
machine. It gives up to 44k of text space on the
6502 2nd procaessor.

£5

Inter SHEET onvy £37

ONLY: £26

Inter-WORD

Only: £42
Special Discount price for the existing

Wordwise Plus owners. Simply quote your reg.
number and pay.

Only: £39

All Prices Exclusive of VAT

VIEW

VIEW WORDPROCESSOR 2.1

VIEW 3.0 ROM
Price: Only £54

HI-VIEW £36

(for use with 6502 2nd Processor)

VIEW Printer Driver Generator £9
Please specify Disc or Cassette)

VIEWSHEET (Acornsoft)

VIEWSTORE

VIEWSPELL with B0 track disc

VIEWPLOT Disc £22

VIEW-INDEX £12

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

Only £10

sarere

VIEW DRIVERS FOR JUKI &
BROTHER HR15 PRINTERS

Only £10

VIEW-VIEW SHEET PRINTER
DRIVER for SILVER REED

{Officially approved by Silver Reed)
Only: £10

MINI OFFICE Il (disc)

REPLICA 3

This new improved REPLICA 3 from Clares is a
very powerful disc based TAPE to DISC Utility.
It now transfers even more programs than ever
before. Replica 3 will not work with all
programs but then neither will anything else,
30,000 Replicas have been sold to date. It has to
be good.

£14.50

£13 (40 or 80 track)

ARABIC ROM
for the BBC Micro

The ALNOOR ARABIC ROM converts your BBC
into a bilingual computer. New keytops provide
both English and Arabic symbols. Two sets of
Arabic symbols are provided for use in aither
context sansitive or insensitive operation,

20, 40 and 80 column operation. Compatible
with ASMO (449). English-Arabic printer
interface software. Numeric entry from either
left or right of number. Communications
software to send or receive 7 or 8 bit data.

Differant shapes of Vowels (e.g. Shadda,
Fatha, ete). Different shapes of Hamza. Full
English and Arabic character sets with all
special characters.

£85

{Price includes Alnoor ROM, Operating Manuals
& a full set of Arabic/English Keytops)

VIEW PRINTER DRIVER
ROM

(Professional facilities for
demanding users)

View is a powerful word processor, but until
now has seriously lacked in terms of printer
support. With the launch of our Printer Driver
ROM, which includes an extremely powarful
and easy to use Printer Driver Generator, View
users can find themselves in the realms of
advanced word processing only at a small
outlay.

The VPD extends View's printer command
with a series of mnemonic commands. All
standard highlight sequences are also
supported. A large range of printers are
supported by drivers contained within the ROM
(the drivers can be downloaded and
customised). Printers supported include:
Epson’s MX, RX, FX, FX, LX, JX80 range, HIB0,
KP810/910, PW10B0, JP101, HR15, M1009, GLP,
JUKI 8100, etc.

Qther printers are readily supported by
defining a Printer Driver using the built in
Printer Driver Generator. The features
mentioned balow are available to both the built
in Printer Drivers and user defined drivers
(assuming the printer supports the features),

MLO contral, Underline, Bold, Proportional
Spacing, Microspacing, ltalic, Superscript,
Subscript, Condensed, Enlarged, Double Strike,
Set lines per inch numerically (e.g. LPI 6), Set
characters per inch numerically (e.g. CPl 5],
Select printer font, Select printer ribbon colour,
Translation sequences, Emulation of BBC
Character Set, Simple numeric exprassions for
certain operations, Full printer setup, Send
control codes, Print prompt on screen,
Redefinable Pad character, Pause for key press,
Prompt to change daisywheel, and Execute *
command whaen printing.

Other features include a very powerful on
screen preview, with bold, italic, underline,
superfsubscript, enlarged highlights, and a
spacial printer driver to allow memaory based
text to be previewed by View 1.4, Of course,
View 1.4, 2.1 and 3.0 are all supported, as is
Shadow RAM and 6502 Second Processors. The
BBC B series and Master series of micros are
supported. A comprehansive manual is
supplied. All in all, a very professional product
for the discerning user who wants power at
their finger tips. {i’Wrim in for a detailed leaflet).

Price: Only £33

m CREDIT CARD 24 HOUR

Ansaphone Hot Lines
W 0923) 50234-33383
e

THE INVESTIGATOR

This sophisticated Utility program on dise,
enables you to make security back-up copias of
most of your valuable Disc Software. Makes full
use of all 8271 (will not run with double density
DF5s} facilities to discover the pracise format of
your protected disc so that an exact copy can
be produced. Supplied with detailed
instructions. Please specify 40 or 80 track disc
when ordering.

THE CROSS ASSEMBLER AND
MACRO EDITOR
FOR SERIOUS PROGRAMMERS!

ROMAS is a carefully designed, sophisticated
yvet 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, 65C02, ZBO, BOAS, 8041, 6809 and 78
P.5. This includes the Acorn 6502 & ZB0.

A give away at . . . Only £29

Please spacify 40 or B0 track disc when
ordering.
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ARIES
CORNER

Aries B-32
Shadow RAM Card

18 months of intensive research and
development have produced a worthy
successor to the widely acclaimed Aries-B20:
the revolutionary Aries-B32. This ‘second

eneration’ expansion board features 32k of
anm and a 16k ROM socket.

Like tha BBC B+, the B32 provides 20k of
shadow screen RAM and 12k of sideways RAM.
Unlike the B+, the B32 has simple software
commands which allow the user to reconfigure
the RAM as 16k of shadow RAM and 16k o
sideways RAM, or all 32k as sideways RAM.

With the B32, the programmer gets up to 28k
of RAM available for Basic, Logo, Comal, Forth,
Lisp and BCPL programs in any screen mode.
The business user gets extra memaory for View,
ViewSheat, Wordwize Plus and many other
applications. For advanced applications, the
scientific user gets access to a massive 47k of
data storage using the Acorn approved *FX cali.

Sideways RAM enables you to load sideways
ROM images from dise, allowing you to have a
large library of sideways ROMs {subject to the
copyright holder's permission) stored on disc.
The B3Z's sideways RAM can also be used to
extend any operating system buffer (such as
the printer buffer) or to load tape programs into
a dise system.

The B32 simply plugs into the processor
socket on your BBC micro — no flying leads to
connect and no soldering. Provision of the on-
board ROM socket means that the Aries-B32
control ROM does not use up one of your
existing ROM sockets.

Price: B-32 £80 (carr. £2)

Aries B-12
Sideways ROM Board

This board is extreamely well made, simpla to
inztall, reliable when fully loaded and i
compatible with the Aries B-20 and the Aries
B-32. For the business user or educationalist,
the compact and secure internal fitting is ideal,
with the ROM board tucked neatly inside the lid
whara it will not cause overheating problems.
The serious software developer and the
hobbyist may prefer to mount the beard
extarnally, giving instant access to .tha sqckets
for experimental purposes. A zero-insertion
force {ZIF) socket may be fitted to the board to
enhance this mode of operation. e

The B12 provides a total of twelve sideways
ROM sockets [the four in the original machine
are replaced by the twelve on the board), all
fully accessible by the MOS sideways ROM
systemn. In addition, there are two sockets for
sideways RAM, giving up to 16k of RAM using
6264 ctatic RAM chips.

The B12 system consists of two parts: a large
detachable ‘mother board’ which carrias the
extension AOM sockets and a small ‘base
board’ on a short ribbon cable, which plugs into
the existing sideways ROM sockets. This two-
board design eliminates the reliability problems
previously associated with some other ribbon-
cable basad systems.

If you do not have an B32 or B20, a smali
adaptor module (the Aries B-12C) is available at
a nominal cost, The 6264 static RAM chips used
to provide the sideways BAM are advertised
glsawhere in our advert.

Price:
Aries B-12 £40. Aries B-12C £5

THE ARIES RANGE
HARDWARE
REQUIREMENTS

Aries B-32 & BBC B, MOS 1.20, hardware plugs
into CPU socket.

Aries B-12 & BBC B, MOS 1.20, hardware plugs
into all four sideways ROM sockets and
connects to the B32 or the B20. The adaptor
Aries B-12C module is necessary where these
are not fitted.

Arigs B-488 BEC 8, MOS 1.20, Hardware plugs
inta 1MHz Bus.

ARIES B-488
IEEE-488 INTERFACE UNIT

The Aries-B488 is an interface unit to enable the
BEC micro to control and monitor IEEE-488 bus
syatems. The IEEE-488 bus (also known as the
‘GPIB" or "HP-1B'} is the standard method of
interconnecting programmable laboratory
instrurnents and control equipment. Using the
B48E, up to 15 devices may be connected in a
single high-spead data network.

Aries B-488 Unit: £238 (Carr £3)

OFFICE
MASTER

CASHBOOK - A complete "“Stand Alone'”
accounting software packege for the cash based
sole trader/partnership business. It is designed
to replace your existing cashbook system and
will provide you with a computerised systam
complete to trail balance.

FINAL ACCOUNTS - Will take. data prepared by
the Cashbook module and produce a complete
set of accounts as following: Trial Balance with
inbuilt rounding routine; Notes to the accounts;
VAT Summary; Profit & Loss AJC; Balance
Sheet.

MAILIST — A very versatile program. Enables
you to keep records of names and addresses
and then print, examine, sort and find tharm, all
with special selection techniques.

EASILEDGER — & management aid software

tool designed to run alongside an existing
accounting system. Essentially a DebitCredit
ledger system which can handle sales, purchase
and nominal ladger routines to provida instant
management infarmation.

INVOICES & STATEMENTS — Greatly reduces
the time and cost of preparing Invoices and
Statements by storing essential information like
customer names, addressas and account
numbers, Has VAT routines and footer
messages facility.

STOCK CONTROL — Allows you to enter stock
received, stock out, summary of stock items
and current holdings together with details of
total cost, total stock to minimum level, units in
stock ordering, quantity and supplier detail.

All this for only £21

(Cassette or Disc)

® DATABASE

& BEEBCALC SPREADSHEET

@® BEEBPLOT GRAPHICS

® WORD PROCESSOR

DATABASE — Set up a computerised “card
index"” system and add records/data to the file
your way. Features include search, sort,
mathematical calculations, printer routines, data
summaries, etc.

SPREADSHEET - Offers a wide range of
invaluable calculation and editing featuras.
Beebplot will take files created by Beebceale to
provide data portrayal in graph, histogram or
pia chart format,

BEEBPLOT - Provides an easily assimilated
visual representation of numerical data.
WORDPROCESSOR — Provides many routines
found in large and expensive packages.

OFFICE MATE Only £10

(Cassette or Disc)

PLINTHS FOR BBC MICRO,
MASTER & PRINTERS

Protect your computer from the weight and
heat of your monitor. The BBC micro plinths
have slots for maximum ventilation. The single
plinth is suitable for a BBC and monitor, whilst
the double height version provides enough
room for our stacked or side-by-side dual disc
drives or TORCH Disc pack, to be placed in the
centre section. If you use our stacked 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 ramove the lid. The
printer plinth is agually sturdy but without the
cooling slots. it allows for access to the paper
from the front as well as from the rear, (a
facility not often thought of in similar products)
if the paper is located beneath the plinth. This
is a very convenient way to work especially if
your work area is not deep enough to take the
printer and paper separately.

SINGLE BEBC PLINTH
DOUBLE BBC PLINTH
PRINTER PLINTH

SINGLE MASTER PLINTH
DOUBLE MASTER PLINTH

THE EUREKA CARD

{The Unigue RAM Expansion System)

The Eureka Card is Watford's latest and most -
sophisticated RAM expansion system. Using
advanced PAL based technology this card is a
breakthrough in RAM systems for the BEC
micro. The Eureka Card provides the user with
around 58K of free memaory in Basic, VIEW and
WORDWISE PLUS. You also get Shadow RAM
from within the active language. No other RAM
expansion system can match that!

Load up to 68K long Basic programs. Texts in
VIEW and WORDWISE PLUS up to 58K as well.
This with absolutaly NO loss of speed in
accessing your text or program. Eureka consists
of a card containing 64K of program memaonry,
two parallel banks of sideways RAM and some
extremely complex switching circuitry. This is
all controlled by Eureka's highly sofisticated
software supplied in ROM. Designed to a very
high specification, this hoard is fully buffered to
give reliable operation under virtually any
circumstances.

The Eureka board plugs into the 6502 socket
and has MO messy flying leads. It is compatible
with many other products from Watford, such
as our Solderless ROM Board and our
ROM/ARAM Board. All in all, the Eureka Card is
an amazing board. Jump into the age of serious
data progessing with a Eureka Card! Please
write in for further details ‘on advantages the
Eureka can offer you'.

Introductory price: Only £89 (carr £3)

(P.5. Eureka is only suitabla for a standard
model B; it normally replaces any Shadow RAM
cards present. Some speed degredation does
oceur with filing system access. Eureka cannot
be used at the same time as a second
processor).

£11 {carr. £1.50)
£20 {carr, £2.00)
£10 (carr, £1,50)
£14 (carr £1.50)
£25 (carr £2.00)

BEEBMON

The most powerful machine code monitor for
the BEC Micro £24.




BOOKS (No VAT on Books)

15 Hrs Word Processor Using BBC

30Hour BASIC (BBC Micro)
40Bestmachine Code Routines
6502 Assembly Language Program
6502 Application
6502 Assembly Lang. Subroutines
6502 Development System
6502 Machine Codefor Humans
6502 Reference Guide
68000 Assembly Lang.

Progra mming
BB000 Machine Code Programming
68000 Programmingthe
6809, Programmingthe
ArtofMusic Graphics
AlUserGuide to WordwisePlus
A Young persons Guide to

BBC Basic
Advanced DiscUser Guide
Advanced BASICROM User Guide
Advanced User GuideforBEC
Advanced GraphicswithBBC

£3.595
£7.95
£7.95
£19.95
£11.96
£19.95
£7.50
£7.95
£9.95

£19.85
£13.00
£22.95
£16.95
£14.95

£3.95

£5.95
E16.95
£9.95
£15.95
£9.95

Assembly Language Programming on

BBC Micro
Adventureinto BBC BASIC
Applied Assembly Lang. forBBC
AssemblerRoutinesforthe 6502

Assembly Language Programming

FORthe BBC Micro

£11.50
£6.95
£9.95
E7.95

£8.95

Assembly Language Programming on the

BBC &Electron
BasicROM User Guide
Basic User Guide for BBC Micro
BBCB Compendiurm
BBCB+ User Guide
BBCBASICforBeginners
BBCForth
BECHardware Projects
BBC Micro&thesmall Business
BEC Micro ROM Book
BBCMaster 128High Flyer
BBC Micro Advanced Ref. Guide
BECMicroDisc Companion
BEC MicroFile Handling on
BBCUser Guide
BBC Software Projects
BBC Wordprocessor Beginners
Guide
BBCWithinthe Micro
BCPLUser Guide
Complete FORTH
CP-M-86User’s Guide
CP-MBible
CP-MHandbookwith MPM
CP-MPlusHandbook
CP-MSoul of
CP-MThesoftware BUS
Creativegraphicson BBC Micro
DiscDrive Projects for Micros
DISC FILING SYSTEM (DFS)
Operating Manual forBBC
DiscProgramming Techniques
Disc System forthe BBC Micro
Exploring FORTH
FORTHonthe BBC Micro
Functional Forth forthe BBC Micro
Guideto BEC ROMs
Graphs &Chartson BBC Micro
Hackers Handbook - New
Interfacing & Roboticson BBC
1 IntoView
| Introductionto COMAL
Introductionto LOGO
Introducing 'C’
Introducing LOGO
| Introductionto FORTH
Introductionto PASCAL
150 -PASCAL Reference Manual
LISP 2nd Edition
LISP. ABeginners Guideto
LISP the Language of
Artificial Intelligence
Logo Programming

Mysteries of DISC DRIVES and DFS

REVEALED
Mastering Assembly Code
Mastering CP-M
Mastering Music
Mastering the Disc Drive
Master Advance Reference Manual
Master Reference Manual Part 1
MasterReference Manual Part 2
Micronet Handbook
Points of View

£8.95
£11.95
£10.00
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£13.95
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£8.95
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£5.45

£8.95
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£6.95
£6.95
£7.50
£5.95
£3.85
£7.50
£6.95
£15.95
£4.50
£9.50
£6.95
£9.95
£5.95
£8.95
E£17.95
£9.595
E£14.95
E10.95

£9.95
£9.85

£5.95
£8.95
£17.85
£6.95
E7.95
£19.95
£14.00
£14.00
£6.95
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Programmingthe 6502 £16.95
Programmingthe Z80 £19.95
Structured Basic £7.95
Structured Prog. with BBC BASIC £6.50
TheComplete FORTH £6.95
The Epson FX-KAGA PRINTER

Commands REVEALED £5.95
Turtle Graphics on BBC Micro £7.50
Using Floppy DiscswithBBCMicro  £5.95
View3.0User Guide £10
View Guide £4.50
Viewsheet User Guide £10
Viewstore User Guide £10
Using BBC Basic £4.95
Wordprocessing BBC

Beginners Guide £7.95
Wordstar & CP/M made easy £7.45
Wordwise + AlUserGuide £9.95
Z80 Applications £15.95
Z80 Assembly Language

Programmin £19.95
ZB0Reference Guide £9.95

EPROM PROGRAMMER

The Watford Electronics” EPROM programmer
for the BBC micro is a high quality self
contained panka'%e. F*ruﬂrarns all popular
EPROMs from 2K to 16K: 2716, 2516, 2532,
2564, 2764 and 27128, All manufacturers’
specifications have been followed to program
EPROMSs at the correct speed — wrong tirmings
could destroy your EPROMs. The unit has its
own power supply so does not put heavy loads
on the BBC 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 availabla
with a 5ihdqlﬂ command (no time wasting as on
Cassette-disc loading). It is a fully purposa
designed and ingegrated package to simplify
ROM development. The system is manu driven
with many prompts to avoid any accidents.

Software facilities include:

Load File — Save File — Down Load EPROM -
Program EPROM — Verify — Blank Chack -
Editing of memory contants prior to
programming.

Alzo included is an automatic system to allow
Basic programs to be put in EPROM and
accessed through the *ROM filing system. More
than onae program may be put in an EPROM. All
these facilities and more are explained in the
comprehensive and clear 15 page manual.

SPECIAL OFFER £69 (£3 carr.)

TEX EPROM ERASERS

EPROMSs need careful treatmeant if they are to
survive their expected lifetime. Over erasure of
EPROMSs very rapidly turns tham into ROMs!
The TEX erasers operate following the
manufacturers specifications to give the
maximum possible working life by not erasing
too fast. We use these erasers for all our own
arasing work.

@ ERASER EB - Standard version erases up to
16chips. £28(carr£2)
@ ERASER GT - Deluxe version erases up to 18
chips. Has automatic safety cut-off to switch off
the UV lampwhenopened. £30(carr£2)
@ SpareUVtubes. 9

BEEB
VIDEO DIGITISER

Using any source of composite video {colour or
monochrome) 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 BBC
micro in modes 0, 1 or 2. The video source may
be & cemera, video recorder or television, 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 proportionad
picture, with reduced "contouring”, resulting in
an accurate reproduction of the original image.
Detailed examples of driving this unit from
BASIC or other languages are all provided in
the extensive manual supplied.

£109 (Carr. £3)

{Price includes) Digitiser Unit, Software in ROM

& a Comprehensive Manual)

(BEC B+ and Master compatible, except Mastar
with Econet)

Magazine Maker

£ (As seen on TV)
A combination of the AMX Pagemaker and
Watford's Beeb Video Digitiser.

Using any video that provides a composite
signal and the digitiser, images from a camera
ar TV can be converted into a graphics screen
on the BBC Micro.

They can then be used within AMX
Pagemaker to illustrate magazines or
newsletters — in fact anything that needs to be
created on Ad size paper.

_With Pagernaker's many features, a variety of
pictures can be composed — the only limit being
the imagination.

Pictures can be doctored using Pagemaker's
graphics option to produce any number of
affacts.

Text can be formatted around the digitised
photo on screen using the facilities availabla,
which include 16 typefacas, character and
pattern definer, text formattm? and the ability
to load in wordwise and viewfiles plus much
more.

Once created the picture can be printed out.

The Magazine Maker is suitable for any use
that requires illustrated documents.

Complete Package £129.00 (carr. £3)
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VOLTMACE JOYSTICKS

Delta 3B Single Joystick £10
Dalta 3B Twin Joysticks £16
Delta 148 Single Joystick £12
Delta 14B/1 AdaptorModule £12
Transfer Software Disc-Tape £7
ROM EXTRACTION TOOL

This extremely useful tool allows you trouble
free chip removal from your computer by
distributing the removal force over the whole
body of any 24 or 28 pin chip.

Price: £2

ACORN
MUSIC 500

BBC B, B+ & Master compatible.

You too can acquire this music package that
has already thrilled thousands, for:

onLY £49 (carr £3)

{included FREE with every unit,
‘MU-500" software disc worth £6)

ATTACHE CARRYING
CASE for BBC Micro

This attache carrying case is attractively
finished in mottled antigue brown leatherette.
An ideal and safe way of carmying your BBC
Micro around. Supplied with two Keys.

Price: €13 (£2 carr.)

28pinZIFSOCKET (Textoal) £6.95
28pin DIL HEADER PLUG
SOLDER type £1.50
IDCCRIMPtype £1.95
SPARES for BBC Micro
Keyboard £48 Keystrip £2
UHF Modulator £4 Case £25
Speaker Grill £1 Speaker £2
Power Supply £59 Keyswitch £1.50

Replacement FLEXIBLE 17 way
Keyboard Connector £3

8 WAY DIP SWITCHES
With these DIP switches soldered to their
kayboard, any BEC B or B+ owner can take full
advantage of the fast disc drives that we supply

- by configuring his BBC for fast disc drive

aparation.
Excaliant value for money at £1.00

CONNECTING LEADS

(Al ready made and tested|
CASSETTE LEADS 7 pin DIN Plug
to & pinDIN Plug + 1 JackPlug
to3pinDINPlug + 1 JackPlug
to 7 pinDIN Plug
to3JackPlugs
GpinDIN tngpm DINPlug (RGE)

DISC DRIVE POWER LEADS

Supply from BBC power supply to standard
Disc Drive connector,

Single £3.00 Dual £3.75

DISC DRIVE INTERFACE LEADS
BEC to Disc Drives Ribbon Cable
Single £4 Twin £6

RERER
28888

MISCELLANEOUS
CONNECTORS

Plugs Sockets
RGE (6 PINDIN) I0p 45p
RS5423 (5 pinDomino) 40p S0p
Caszsette (7 pin DIN) 25p B5p
ECOMET (5 pinDIN) 20p 30p
Paddles {15 pin'D') 80p 200p
BBC Power Plug 6way 80p -
Disc Driva Plug 4way T5p -
G&way Powear Connector = 95p

Watford

Dealer’s List

UNITED KINGDOM

Badger Micros {Devon), Badger's Hill,
Southerton, Ottery-5t. Mary, Devon EX11 15E.
Tal: 0395 68516.

Beabug Retail, Dolphin Place, Holywell Hill,
5t. Albans.

Cambridge Computer Store, 4 Emmanuel St.,
Cambridge CB1 1NE. Tel: 0223 358264,

Cirkit Distribution Ltd,
Park Lane, Broxbourne, Herts.

C..).E. Micros, 78 Brighton Road, Worthing,
West Sussex. Tel: 0903 213361.

Dennis Spitz Computers Ing, B6 Golders Green
Road, London MNW11.

Farnell Electronics, Canal Road, LEEDS L5312
2TU,
Tel. 0532 636311,

HCCS, 575-583 Durham Road, Low Fall,
Gateshead, Nr. Newcastle Upon Tyne.
Tel. 091 4870760,

Mancomp Ltd, Printworks Lane, Levenshulme,
Manchester, Tel: 061-224 1888-9888,

Microman Computers, Rainford Industrial
Estate, Mill Lane, Rainford, 5t. Helens

Peartree Computers Ltd, St. Georges Street,
Huntingdon Camibs.

Verospeed Ltd, Boyatt Wood, Eastleigh, Hants.

OVERSEAS DEALERS
*Absolute Elactronics, Rewal House, 208-210 La
Trobe Street, Melbourna, 3000, Victoria,
Australia. Tel: (03} 663 2411,

Alpha Computer Co, Shop 314 Chi Fu
Commercial Centre, Chi Fu Fa Yuen, Hong
Kong, Tel: 5-506592.

Computer Distribution Company, Parklaan, 47,
BO9300 Aalst, Belgium.

E.B.NM., Elisanstrasse 13, 1000 Berlin 41.
Tal: (030) 7952057

Lendac Data Systems, Unit 31, IDA Enterprise
Cantre, Pearce Street, Dublin 12. Tel: 710736,

Scientex PV.B.S., Zilversmidstraat 2, B-2000
Antwerpen, Belgium, Tel; 03 233 59 06

Techno-matic Data, Holbergsgade 19, 1067
Kobenhavn K, Denmark

*Velobyte, Scheaedyksadyk 5a-6a, 3011 EB
Rotterdam, Holland, Tel: (010} 413 8197/414
5171,

Viking Tecno, Vestergade 12.1, 9620
Aalestrup, Denmark, Tel: 08 642522

*AcornWatford Refarral Centres.

Viglen Console Unit

Enhance the appearance and convenience of
yvour BBC Micro & Master with the Viglen
consale unit.

BBC £42: Master £51 (carr. £4)

Prices subject to change without notice and available on request. ALL OFFERS subject

to availibility.

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 which put
high voltage transient spikes on to the mains.
This can lead to data corruption in memory and
on disc and can result in spuriously crashing
machines. A must for every computer user.

Protection for only £6.99

4 WAY MAINS
DISTRIBUTION SOCKET

4 way top quality mains trailing sockets.
Supplied wired up with mains plug ready for
usa. Can be screwed to floor or wall if required.
Very useful for tidying up all the mains leads
from your peripherals. Allows the whale system
to be switched on from one plug.

£8.95 (carr £1.50)

Mow alzo available with a built-in surge
Arrester, providing Protection for your complete
system.

Spikes Cleaner Unit: £12.50 (carr £1.50)

- CHIP SHD P
8271 £36
053691 £3.50
DSBELS120 £5.25 Acorn0S51.2 £14-
LM324 £0.45 AcornQSB+ £25
SMN76489 £5.50 AcornBCPL £42
SAARDSD f8.75 BCPLCalcPack £15
UPD7002 £4.40 BCPL Stand Alone
2764-250n5 £2.50 Generator £36
27128-250n5 £2.75 BasicEditor f£22
27256 £3.95 ULTRACALC £52
27512 £13 BROMPlus £32
4013 80p Buffer& Backup £20
4020 £0.90 Beebmon £22
4464 £8 Beabfont £25
4816 RAM £1.75 AcornCOMAL £36
6264LF-8K Acormnm FORTH £32
RAM £3.00 AcornGraphics £25
6502ACPU £4.75 Graphics Extension Rom
65C023M £9.75 GXR-B £21
65C12 £9 GXR-B+ £22
65124 £10.00 AcornLISP £35
6R22 £3.40 AcornLOGO £42
BRIZA £5.00 IS0 Pascal £42
BB4ESP £6.00 150-Pascal Stand
BBBa] £2.95 AloneGenerator £30
7438 40p 1CONMaster £28
74L500 25p LogotronLOGO £45
740504 25p MicroProlog £62
74L510 25p MicrotextDisc f48
. 74L5123 80p Mini Office ROM £47
74L5163 70p ROMIT £29
T4LS5244 BOp SerialULA £13
T4L5245 £1.00 VideoULA £15
T4A1L5245 £2.75 TERMULATOR £25
T4L5373 £1.00 MUROM £21
T4L5303 £1.00 SLEUTHROM £23
75453 70p STUDIOSDisc £18
ToolkitPlus £31
ASSORTED Communicator EAQ
ROMS Disassembler 16
ACORNBASIC2 g9 Helpll £27
ACORMADFS £25

ACORMDNFS £17

Mail Order and RETAIL SHOP. Trade and Export inguiries walcome,
Government and Educational Establishmants’ OFFICIAL ORDERS Accepted.

Shop Hours: 9.00am to 6.00pm. Monday to Saturday. Thursdays Sam to Bpm. (Free Customer’s Car

Park)

VAT: UK customers please add 15% VAT to cost incl. Carriage.

CARRIAGE: Unlass stated otherwise, minimum £1 on all orders. £2 on Larger items.
On bulkier iterms, £7 Securicor charge applies. Overseas orders, carriage is charged at

cost.

Specifications of all products are given in good faith but is subject to change without

notice. Some items vary in their availability. Please ring for latest delivery situation.

Watford Electronics

JESSA HOUSE, 250, Lower High Street, WATFORD, ENGLAND
Telephone: [0923] 37774; Telex: 8956095; FAX: 01 950 8989 619 c;;

— &
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FOR some time now people have been
asking me to provide a method of pow-
ering the BBC Micro from a car battery.
Most people who ask assume that it is a
simple matter — after all there are inte-
grated circuit voltage regulators avail-
able so why not simply use one of those?

Well to be honest it is not as simple as
that and | knew it, hence the reluctance.
Also | was a little wary about the liability
which might be involved in producing
such a kit.

After all, unlike any of my previous
projects, the potential to damage your
computer is there.

However, | was galvanised into action
by yachtsman Peter Pederson, who
phoned me one Thursday to request just
such a device. | asked him when he was
sailing and when he said "Tuesday”, |
swung promptly into action.

To begin with the BBC Micro has a
power supply capable of delivering three
different voltages, 5V, —5V and 12V.

In fact the computer only needs the

can range between 13.5 and 9V depen-
ding on its state of charge. This must be
reduced to a stable 5V as computer
circuitry can only work between 4.75 and
5.256V.

The simplest way to reduce the
voltage is shown in Figure |. This is just a
resistor in series with the computer: if
we choose the value correctly it will drop
the excess voltage and leave 5V for the
running of the computer,

Those of you not already convulsed
with laughter will not be surprised to
know that when someone once asked
me to calculate the resistor value for
them | declined.

This simple method will not work for
many reasons, the main one being that
the computer does not draw a constant
amount of current.

The current demand of the computer
changes during every part of the clock
cycle so for this system to work we need
to make the resistor variable and to
make it change it in sympathy with the

emitter follower.

The name tells you how it works:
Whatever voltage you place on the base,
the voltage on the emitter follows it.

In fact the emitter voltage is always
0.7V lower than the base voltage due to
the forward voltage drop on a silicon
junction.

But if the voltage is constant and the
emitter's load (our computer) varies then
the transistor must pass a variable
amount of current in order to keep the
emitter voltage constant.

The transistor will have a current gain
so the current we need to supply tc the
base is small compared to that the
emitter will supply. .

Figure |l shows a zener diode sup-
plying a constant base voltage. For
those who have not met them, zener
diodes have a predictable, and almost
constant, forward breakdown voltage
and they are often used for small current
power supplies.

Most voltage regulator ICs are based
on the series transistor principle and you
can quite easily get devices that will
pass the 3 amps required to power the
BBC Micro.

However, a closer look at these
devices reveals that although they will
pass the current they will not handle the
power dissipation.

If we have 13,5V being reduced to 5V
then the difference (B.5V) is dropped
across the series regulator. This,
coupled with the 3 amp current, results
in a 25 (8.5x3) watt power dissipation.

first two to operate and you can even do computer's changing demands. That is as much power as most
without the —5 volt supply if you don't Of course this is impossible simply soldering irons and it is not easy to get a
WIS D S8 Il o oiteo and seiial | WL (Y BYe 0 dOOTSUNng | evice tn dissipats thet. much heet, &

[} - h 1 | 1 1 ¥

So let's look first of all at how to Figure Il shows the basis of a simple L;;g;?s SEENERGELTION 45 [0k Yar, hTh"

supply the +5V and we can worry about transistor series regulator. The tran- 1ncir:leﬁta|i3.r using a series regulator it t ? :

the other voltages later. sistor is working in the common emitter would be impossible to generate the mt&a

A car battery is nominally 12V but it mode and this is sometimes called an negative voltage needed. pﬂ;ﬂ‘;

The modern solution to low voltage, adde:

Computer R high hcurrent lpower |_?I.melies is tr;e becat

switching regulator — there is one inside the ¢

—\VVA— + your computer already. netle

Battery This uses a high voltage, low current genel

EEEEmEmEmEE mains transformer and converts it into a catck
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computer. To see the principle look at The
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Figure Il: Simple series regulator Figure lll: The principle of a switching regulator circui
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the capacitor will start to rise. Eventually
it would reach the same value as the
input voltage but what we do is to meas-
ure the voltage rising and when it
reaches the value we want we turn the
switch off.

What happens then is that current
drains out of the capacitor into the load
and the capacitor voltage drops. We
sense this and give the switch a quick
dab on to raise the voltage again. If we
do this fast enough we can maintain a
steady voltage.

In practice the use of a resistor would
absorb too much power and so we use
an inductor. This has the property of
resisting rapid changes in current while
it maintains a low resistance.

Hence we get a voltage rise on the
capacitor slow enough to measure and
feed back the signal to control the
switch. Figure IV shows the basis of a
practical switching regulator.

The transistor T1 is turned on and off
at a fixed frequency but the ratio
between the on and off times is con-
stantly being changed by a pulse width
modulator.

This is fed an error signal derived from
the difference between a reference
voltage and what is actually being
produced at the output.

¥You will notice that we have also
added a diode in the circuit. This is
because when you suddenly switch off
the current from an inductor, the mag-
netic field it created collapses and
generates a reverse voltage. The diode
catches this and allows recirculation
current to flow.

The eagle-eyed among you might be
saying, “It's all very well but we still have
a transistor passing all the current”. This
is true but now the transistor is either on
or off.

When it is off there is lots of voltage
across it but no current through it: When
itis on there is lots of current flowing but
very little voltage dropped across it.

As the power dissipation is given by
the product of the voltage and current
you can see that the switching transistor
will dissipate comparatively little power.

Compare this with the series regulator
where the transistor was half on and half
off, acting effectively like a variable
resistor.

There are a number of integrated
circuits available to aid the construction

of a switching regulator.

When | was searching for a device to
use, the L296 from SGS caught my eye
because it contained nearly all the
components required to make a high
current regulator — in one package.
While it's not cheap, it is reasonably
priced for what it does.

The circuit of a battery powered BBC
Micro supply regulator is shown in Figure
V. A guick glance will reveal that it will
supply the —5V as well as the +5V.

This is achieved by winding an extra
coil on the inductor and in effect making
a transformer. The voltage is then recti-
fied with a simple diode and capacitor.

The regulation (stability of voltage
with increasing current) is not as good
as the 45 volt side but then in the BBC
Micro it does not have to be.

The oscillator is set to run at 100KHz
by R1 and C1 and the stability of the
feedback loop is controlled by C2, C3
and R2.

There is a soft start mechanism that
slowly applies the power to your com-
puter and the time taken to achieve full
power is controlled by C4.

On the output side, D1 is not just any
old diode but a very fast Schottky power
diode. If you used a slow diode then the
charge storage could build up a high
voltage and cause reduced efficiency
and excess power dissipation.

T1 is a safety device — a Silicon Con-
trolled Rectifier (SCR) which can protect

against over-voltage. An SCR is normally
like an off switch but when a small
voltage is applied to the base it turns on.

The point is that it remains on even
when the gate signal is removed. The
only way to turn an SCR off is to reduce
the current through it to zero or below.

Incidentally, a current below zero is
just a current flowing in the opposite
direction.

What happens is that inside the L296
there is a circuit that monitors the
output voltage. If it is larger than it
should be, it generates a voltage on pin
14,

This fires the SCR and it shorts out the
output thus preventing the excess
voltage being applied to your computer
and damaging it.

You will only get an over-voltage
output when the switching transistor of
the L296 is permanently closed. The
SCR is chosen so that it will withstand
this short circuit current and the only
device to blow will be the L296.

This is infinitely preferable to blowing
all the chips in your computer and
anyway it will probably only be triggered
when the L296 is faulty.

To protect itself from excess current
the L296 has a current limiting mechan-
ism. Current flowing through it is passed
through a resistor and the voltage
across that resistor is monitored.

When it exceeds a certain value, the
switching transistor is turned off. This
will cause the current to rise again but,
due to the soft start mechanism, this
happens slowly.

So that under short circuit conditions
the maximum current flows and triggers
the over-current sensor, the current then
drops to zero and the soft start mechan-
ism slowly ramps up the current until the
limit is reached.

This means that the average current
flow during short circuit conditions is
considerably less than the maximum.

To turn the power on and off you can
switch the battery lead. However, this

Turn to Page 98 »

T1 -
% YA
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Figure IV: A practical switching regulator
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<« From Page 97

involves switching heavy currents. An
alternative is to use the inhibit feature of
the L296.

This stops the regulator from switch-
ing until the inhibit leads are shorted
out. And as this only takes a few milli-
amps any miniature switch can be used.

The power supply is capable of sup-
plying slightly more current than the
computer's own supply. In theory there
should be 4 amps available but | have
not taken it that far.

When testing this | used my bench
power supply so that | could try the
effects of different input voltages.

It was quite weird to see the voltage
meter rise and the current meter fall at
the same time. This is because the
larger the input voltage the less current
is needed to supply the same amount of
power.

MNow we turn to the problem of the 12V
supply. This is not used by the computer
itself but is used to power a disc drive
along with the 5Y. So, if you want to use
a disc drive with your computer you need
a 12V supply as well.

This presents a problem because
regulators usually need a few volts
greater input voltage than output
voltage.

In addition you remember | said that a
battery voltage can drop below 12V so
what we need is a circuit that will supply
a constant 12V even when the battery

88 MICRO USER April 1987

drops below this value.

Well it turns out that a variation of the
switching supply can be made that steps
up the input voltage. The principle is
shown in Figure VI.

In addition to the switching regulator
switch S1 there is a switch S2 that con-
nects the inductor to ground: They are
both switched together.

When they are on the inductor builds
up a magnetic field around it but no
power is supplied to the output.
However, when the switches turn off the
field collapses very rapidly.

It is the speed of change of a mag-
netic field that determines the voltage it
induces, so a rapidly collapsing field will
induce a higher voltage than caused the
field.

This is then rectified, smoothed and
sent to the load. The circuit of the 12
volt regulator is shown in Figure VIl —
notice it is similar to the other regulator.

The step up function, implemented by
the second switch, is done with a power
FET. As we want a 12V output we must
feed a fraction of the output voltage
back into the L296 and this is done by
R5 and RE.

Mo crowbar over-voltage is implemen-
ted as, when running from a battery, any
over-voltage will not be sufficient to
damage a disc drive.

As you only want to run the disc motor
when you are loading and saving pro-
grams there is a switch to turn off the
regulator. The lines marked inhibit
should be shorted to ground to turn the

modulator on. _ _
To save battery power only switch this

on when you are about to use the drive or
it can be connected to the same switch
as the other regulator.

If you are going to use two switching
regulators, it is important that the
switching be synchronized to prevent all

S i
e e
i L1
Supply : _','__I_,,,_
{he e 52 © Load

Figure Vi: Voltage step up principle
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sorts of nasty intermodulation.
Fortunately, the L296 has a provision
for synchronizing with an external oscil-
lator, in this case the 5V regulator.
The coils should be wound on a
toroidal core with a soft saturation
characteristic, the number of turns

depending on the type of core material

you use. As these inductors are rather
difficult to wind | have had them spe-
cially made for this project.

Layout is quite important as well
because all the heavy current earth lines
need to be separated from the signal
earth lines and joined only at one point.

Also, as these regulators are switch-
ing at high speed it is important to keep
all the lines as short as possible to
prevent the introduction of distributed
inductances.

To this end | have laid out a printed
circuit that includes both regulators.
This along with all the other components
is available as Body Build pack Number
41. The order form is on this page.

Mote that you can obtain the pack in
two versions: One that contains just the
components to produce the two 5V

supplies and the other that includes the
12V supply as well.

Also included in the latter pack is an
auxiliary power socket just like the one
on the BBC Micro to plug your disc drives
into.

Having made the regulators you now
have to install them. The simplest way is
to replace the spade connectors with
wires from the switching regulators. The
two inhibit switches should mounted at a
convenient place.

Alternatively you might want to switch
from mains to battery operation. This
can be tricky because of the contact
resistance of the switches causing a
voltage drop.

Remember also that you will have to
switch three voltages and so a three
pole change-over switch would have to
be used or three separate switches
changed over at the same time.

Also remember only to change them
when the computer is off to prevent any
damage.

On no account float charge the battery

(charge the battery while operating the
computer). This is because most battery
chargers are not isolated from the mains
and therefore, if you use them your com-
puter becomes connected directly to the
mains, a condition that could prove
fatal.
@ So there you have it. Free from the
mains at last. Free to use your computer
in the garden, caravan or even sailing
around the world. See you next month.

BEEB BODY BUILDING

| i .
|mmm¢1mm;
|Swl::hﬂlrmh'hr.

|

I

| 41(2) Triple SUPPlY Kitovvrvrn: £49 i
Assembled £56

£29 |

£34 |

|

oS R
Assembied

[ R R e |
i Sl |

: Ao e R R e e l

| All prices include VAT and P&F

|
| o of vl Miobry Cosmaltih |
| guarantee the components and sub- |
| assemblies supplied. However, they will |
not be liable for any consequential
I |
damage however caused arising from the
| use of this. | I
|

l Make cheques payable to Musbury
| Consultants and send to:

| 8 Fairhill, Helmshore, Rossendale, Lancs. |
I BB4 41X I

I Foreign orders add £3 if airmail |
| delivery is required.

e N e T gl

April 1987 MICRO USER 28




MICROS - MONITORS - DRIVES

PRINTERS - 8271/1770 & COMPONENTS

BEC MICROS - frea courler dellvery CONTROLLERS, CPU'S, ETC
Mastar 128 inc Sofware f44500 827 £34.80
Mastar Compact-hase E432.00 WD1TT0T2 £14.80
N B502A CPU £4.90
Full rangs = saae or call ﬁm’“ Fower CRU ggg
YIGLEN CONSOLES :
BBC B Consale E47.50
Master Conscle E55.50 E;EE%E_IE £2.85
4418-15ML [TMS or MEC) £2.45
Adv 1770 DF_S ar Adv Disc Toolka £32.50 4146412 (Solidisk 41254-12) £4.50
Advanced Disc Investigatar 2725 41416-15 (Watlord 48415) £2.45
M BRAMDED 5.25° DISKS
Benos of 10 40T 55 DD g1050 EPBOMS VPF 21V as available, otherwise
B80T $5 DO £17.50 ;?-Ef;‘-’ -
WINCHESTER - Fully compatibla -2 :
Srmpor i LR i =
+ Meguires . B requires i
gy ADFS) e 27C256-250n8 £6,35
10MB (ex VAT £425,00) £488.75 TIL-DFS CHIPS ETC AFT]
20MB (ex VAT £4595,00) £569.25 7438 £0.35 ]
BROMLEYS FIRST 741504 £0.25 I've
SPECIALIST COMPUTER STORE S A L O 74L510 £0.25 | time
TdL5123 |
SINGLE (400k)* 10595 7415136 co3 | Pro;
S y . DOLBLE {800k) E209.95 7415163 £0.55 | usel
We are official Acorn Dealers with high POWER SUPPLY s T 035
standards to maintain and take pride in DESKITS 7415245 €085 |
friendly and efficient advice and service. o Pt e i | ¢ it cDiDA £0.45 |
1770 DFS Kit {Inc. Acarn Rom) £44.95 CD40208 £0.55 |
. - 1770 Compatible board+7438's 23490 SPECIAL OFFER - Ded |
See our extensive range of printers, Acom ADES wih uilfies £2750 of more produsts. Excoptdrives. | It
monitors, disc drives, software and ALL PRICES INCLUDE V.ALT. : you
books. = gran
Ma”nrderﬂnh-to: Prices incL of VAT - Post & Ina. add 65p or for Si;‘l‘l[
Drives add £3.60 (1) £4.50 (2) £8.00 (Winchester & ;
C 4 SEND SAE FOR FULL LIST “ mls's
D t ’tO' P microsysiems ALL GOODS NORMALLY IN STOCK er;ll
e
o ﬂ e 32-34, Surbiton Road, Kingston upon Thames, *Stata if 2nd Drive (DRT) num
6 Chatterton Road, Bromley, Kent. 460 8991 i i T 01933075 Loc . Ones acouped ""SE
C
to ty
what

~=contex

100 MICRO USER April 1987

]
EDUCATION SOFTWARE wae
computin "
 eiarine TIMETABLE SOFTWARE puting Th
BANK MANAGER (for disc systems only) grar
; The most advanced and versatile pu'wrwl bank account management program avalable for runs
TIME CHART Towerful software to produce, change, and print a school al EBC computers. Consistently acclai athe:
or college timetable. A major feature is the display of the timetable as a " data is a delight . . pmlmiand . excellent product” Micro User April BG P
spreadsheet — the screen 1s a movable window on the complete imetable, El"'lﬂfnm ﬂﬂgsl'm’ﬂlﬂih Stﬂﬂld‘!dl'lﬂ rg'ﬁﬁ'l'i a nffﬁqum Automatic r%:m sequencing, alwa
L O P RIUATLL Ama ‘;lpwﬁ'mamre. 'anardlgﬁ ﬂu:r forecast. U'f' rt'lﬁnﬁ simulianeous bank’ cradit, e ct
FLEXIBLE STRUCTURE cards, savings, cash) accounts online simuitaneously, infer-account transfers, sﬁndmg Just ¢
*  Change the number of years and days in the cycle ;dg%hﬁénwlﬂa% m‘ng = WE P mmw’ﬁgﬂ:"ﬂ%m Fllu Thy
*  Up to 9 periods per day, 250 teachers, 250 rooms, recovary. Auto exec. file. Field ediing. m“j look ahaad. report writer. that.
250 subjects, 250 studlents per year, and 120 subjects per year Standard Bank I'm for the BBC B, B+ £1750 make
BANK MANAGER MASTER {for disc systems on
POWERFUL ROUTINES Version 2 now avallable. Indudas all of the faciliies of the standard Bank Manager plus ADFS penc
* Extensive spreadsheet commands {swap MON p3 with THL p5). file system su , shadow screens, uses sideways RAM, 40 or 80 column screen repors, We
*  Automatic allocation of elective subjects into blocks m«f Ea chs. mic windows, function kar support and onscreen labels, addtional funclions —ifil
*  Split up large subjects, or combine small subjects. bl wm o m for the MASTER and MASTER COMPACT £22.50 if it
*  Fast machine code clash calculations. from standard, retur original disc and £6.00 oo
Ak BANK MANAGER BUSINESS UTILITIES 1% dsc only) whisk
EXTENSIVE PRINTOUTS - with flexible options For the pasional’ who also uses the BANK AGER 10 control the business accounts To
Student printouts: subject lists, daily or weekly imetables. the BUSIMESE UTILITIES add double trial balance and ammable spreadsheet misle
Timetables: whole school or selected parts (faculty selection), teacher analysis reporis. Generated from cheque and cash transactions k into BANK MAMAGER,
pa i ;
timetables (daily and weekly), plus many more. L"’ﬂbﬂ““ the repors to your accountant! Use with either standard or mastancompact show
TIME CHART is used in schools in all States of Australia TYRNG Bank Manager Business Lhility Pack 1 E12.00 1
Starter Pack (manual and demonstration disk?, £10000 - uToR
Standard Version £30.00 (upgrade from starter pack L7100 home I&g{:}t@ mw;ihﬂ j'tn?rgrﬂﬁlﬂsﬂrr Umm%m'ﬁ“?ﬂ?:ﬁ:;‘ﬂa T;;:t‘ﬁ!;mhf; g:
3 Rbi : N el ks percentage . You may revise the targets or lessons as requ click for
PHYSICS SOFTWARE using powerful numerical methods techmiques: sitive ke asshn Eila{iih a typing rh using the il.fhl'l'lﬂl: THEIOMM BB formal har
MOTION 1 Motion of an animated train, under the action of almaost any Egmnn !'WP’ g
force, as two selected graphs are plotted. £24.00 for BEC B, B+, Master and Compact; Cassette £9.50, Disc £1250 Alf
PLANE MOTION Animated car moving on an inclined plane as two graphs ALL PRICES FULLY INCLUSIVE, FREE POSTAGE WITHIN UK. Enquiries and Access credit
are plotted. Vector display of forces £28.00 card orders lelephone 023 03 347 progr
DC CIRCUIT MASTER Students build & test a wide range of circuits using CONTEX COMPUTING, 15 Woodiands mﬂ:& Don't
batteries, resistors, wires, diodes and lamps. £25.00 cﬂﬂl. Bediord MK44 thoug
ACCOUNTING TUTOR Students explore journals and ledgers. £X1060 Pl i v o forBBC: I8 OB+ ClMaster [ Compact some
All classroom software is suitable for use on Econet network OCass [528* [Jas 4ok ] 8ok It &
BBC 80 track DFS disk format (Time Chart on double sided disk). E ¢ or debit my A R TRy rathe|
Add £5.00 for airmail postage. Bma i R S decisi
Send payment, school order, or write for details to AMIC 5YSTEMS 16 The
Waratah Street, Ascot Vale, Victoria, AUSTRALIA 3032 Address probll
e 2 you've




i B5p or for
Winchester &
Congales)

M STOCK

p (DA1)

Making some

Basic decisions

AFTER our forays into arrays last month,
I've decided to deal with decisions this
time. So with no more ado let's look at
Frogram |, a classic of brevity and
uselessness.

1@ REM Program I
20 INPUT'Give me a number ",number
38 PRINT number

It's almost spectacularly silly. In case
you haven't figured out what the pro-
gram's doing — probably because it's so
simple you feel that you must have
missed something — I'll explain,

Line 20 prompts you for a number.
When you give it one, it is stored in the
numeric variable number— and the next
line just prints this out.

So all the program does is to get you
to type in a number and then tell you
what you've typed in.

Motice that you give the program a
number and it has to print it out,
whatever the number is. It has no
choice.

This is something that all the pro-
Erams so far have in common. The micro
runs them line by line, one after the
other, sometimes going round loops but
always obeying every statement. It has
no choice as to whether it does a line — it
just does it.

The trouble is that real life isn't like
that. In our everyday life we have to
make decisions — if I've only got 60
pence left | can’t buy another pint.

We also choose between alternatives
— if it's my round I'll have a half of bitter,
if it's yours make it a double malt
whisky.

To be any use our programs have to
make decisions as well. Program Il
shows one way of doing this in Basic.

18 REM Program Il
28 INPUT'Give me & number’,runber

30 IF number=3 THEN PRINT “It's “;num
ber

Alright, so it's another rather trivial
program, almost identical to Program |I.
Don't let appearances deceive you
though, because it contains the seeds of
some very powerul programs.

It allows you to make decisions, or
rather, tell the micro when to make
decisions and how to make them.

The first two lines should cause you no
problems by now — if you've got this far
you've almost certainly understood Pro-

gram I, from which they're been taken.

The last line, line 30, introduces two
new Basic keywords, the ones that allow
the micro to take a decision. Yet despite
the fact that they're new, | don't see
many people having problems with
them:.

After all the last line reads like Eng-
lish. It's obvious that if number contains
3. then the program will display:

il L2

What happens if number doesn't
contain 3 but 4 or 2 or 1217 Try it and
see for yourself,

Unless you've got a version of Basic
that differs radically from mine, you'll

see that the number in number is only
printed out if number contains 3.

Otherwise that final PRINT is ignored
and effectively line 30 does nothing. So
the program does different things
depending an the value in humber.

In effect the program has made a
choice, performing different actions
depending on the input given to it.

Alright, so we've forced it to take a
decision and we told it what to do. but
the actual choice depended on what was
happening when the program ran.

We don't know what number will be, so
we don't know what will happen until it
happens. The micro alters its course of
action depending on the prevailing
circumstances.

All this is done using Basic's IF... THEN
structure which takes the form:

IF @ condition is true THEN do something

What happens is that when the micro

comes across an IF it realises that what
comes next is a condition. In this case
the condition is:

nunber=3

When number is equal to 3 then it's
obvious that the condition has been
met. This is known as the condition
being true.

The program now goes on to do
whatever action is specified after the
THEN, in this case just printing a
message. :

Should the condition not be true —
which happens whenever number is
anything but 3, say 5 or ‘99 — then
whatever comes after the THEN is
ignored. No message is printed.

In effect the IF.. . THEN acts as a switch
between two courses of action. IF the
condition is true, THEN the following
action is performed. IF it's false THEN, in
effect, the whole line is ignored.

In Program Il this means that when
number is 3 the bit of line 30 after the
THEN is performed. If number isn't equal
to 3, then nothing happens.

Try changing the condition in Program
Il to:

number=7y
or.

number==3

and see what this does to the program’s
behaviour.

While in this example the IF...THEN is
performing a fairly trivial task it would
hardly be an exaggeration to say that the
IF...THEN construct is one of the most
powerful features in Basic.

All non-trivial programs have them.
Program Il gives a flavour of how they
are used.

18 REM Program I11

20 PRINT "Optiom one = 1°

38 PRINT “Option two - 2

48 PRINT

58 INPUT "Choose an option “choice

68 IF choice=s1 THEM PRINT “You picked
option one”

78 IF choice=Z THEN PRINT "You picked
gption two’

Here lines 20 to 50 have you choosing
between two options and storing the
result in choice. This is then used in
lines 60 and 70 to decide which mess-
age is printed.

It doesn't take much imagination to
see that instead of giving a message the
code after the THEN could do all sorts of
things.

One choice could send the program
off to calculate a single person's tax
code, the other to calculate a married
man's allowance. Or one choice could
give you another game while the other

Turn to Page 102
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<« From Page 101

brings it to an end or shows the high
score table.

Ariywhere that either you or the pro-
gram has a choice, there's an IF... THEN
lurking. And as we'll see in the next
couple of months, IF...THEN is an
extremely powerful structure.

As an intellectual exercise, can you
spot the differences in the meaning of:

nunber=3
in:
30 nunber=3
and:
38 IF nunber=3 THEN ...

In the first case the value 3 is assig-
ned to the variable number.

In the second the IF has the micro
checking to see if number contains the
value 3. It might be clearer if you
remember that:

number=3
is short for:
LET nunber=3

In the case of the IF, the equals sign is

VIEION SOFTWARE can hr]p B urh in the
wvising at hnmﬂ ‘JISIDN SDF'I‘W&RE

ZE, 16-plus or GCSE courses.

= egual
<> not egual
f < Less than

> greater than
<= less than or egual
»=. greater than or equal

Table |

being used as what is known as a
comparative operator. It asks for a
comparison to be made between two
things, the comparison being true if
they're both the same.

We're not just stuck to the equals
sign, we can make other comparisons
using the operators shown in Table 1.

| won't go into them in detail; I'll leave
it to you to experiment with them and
see what they do.

Program IV shows the “not equal”
operator in action. Here the message is
only printed if number is not equal to 3,
the exact opposite of Program l.

18 REM Program IV
20 INPUT "Give me & number * number
‘ 39 IF number<>3 THEM PRINT "You didn’'

Once you've figured out how that
works and tried using some of the other
operators, take a look at Program V, the
last program this month.

AVAILABLE ON MAIL ORDER FOR:

Amstrad 464, 664 and 6128
B. B+ and Master

BBC

! 108 REM Program V
| 28 INPUT "Give me a number " number
| 38 IF nunber<>3 THEN PRINT "You didn’
topick 3
48 IF number=3 THEN PRINT "You |:n1:keu
¥ |

This contains our old friend number
and two IF statements. The first checks
if number is anything but 3 and tells you.
If number is 3 it tells you that as well.

Whatever happens one of the two IFs
is true, so one of the messages appears.

This is rather different from Programs
Il and IV when the program simply halted
if the condition was true. Now all the
alternatives are catered for.

Try using the other comparative
operators in Program ¥V and see what
happens when they are combined.

@ That will give you enough to keep you
busy until next month, when we'll be
taking some more decisions. What else?

—
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on’'t miss this amazing special offer
from Opus — a choice of powerful
1 or 2 Megabyte disc drives at simply
magic prices.
Choose our 1 Megabyte drive for just £109.95 or 2
Megabyte dual drive offering for only £209.95.
Our prices even include VAT and FREE delivery!
And, if you need an interface, add just £40 to the
cost of either of our special offer drives and we'll
supply you with one of the best double-density
systems on the market — the Opus DDOS.

OPUS DRIVES
Our 54" drives are double-sided, 80/40 track

hardware switchable models representing the very
latest in disc drive technology and offering superb
performance. They feature reliable direct drive
mechanisms, low power consumption and fast track
access times and they're backed by our no-quibble
2 year guarantee.

THE OPUS DDOS

Qur highly acclaimed DDOS is probably the most
advanced double-density disc interface available
and if you choose one of our Megabyte bargains
we'll slash £20 off the normal retail price — it's
yours for just £40.

= 0737 65080
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e S SRR R

Our disc interface uses the same disc controller chip
as the BBC B+ allowing you to run all leading
software titles — just phone for our comprehensive
|isTing.

The Opus DDOS handles tape to disc transfers,
Format and Verify utilities are included on ROM
and its powerful machine code operating system
gives you up to 248 files — the perfect partner for
your new Opus disc drive.

Simply post the coupon or call Opus now on 0737
65080 — we'll guarantee delivery within 72 hours.
Our Megabyte Miracles offer is available for o
limited period only, se call today to avoid
disappointment.

Generous education and dealer discounts available.

t £109.95 aac
t £E209.95 each

y Disc In at £40.00 each
purchased with drive;

e Yoty or please debit
mry credit ¢ unt with the amount aof €
I My Access | [ [ ]
| name
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Drive (Serial Km £12.50 (d) Converts your computer into a reletext ( A4S PLOTMATE £37
ivEr. SM PLOTMATE £45
P S receiver £95 (b) AdS 2
1] L I L'h :‘Dl_. KIT BBC Fublications rom for enhanced £79 AZM PLOTMATE £5 Discs
T8 1205R0M £15 (d) ApFsROM £26 (d) | Telerext Unilities, I5(d) | (Enquire re educational prices 40T SSD
T4 owrsroM £17.50 (d) oDFsKi £43.50 (d) S— for the Linear Graphics plotters) 40T DS
HY sasicuron  £22.50(d) Exooecki £55 (d) _____ PRINTERS Parallel Printer Lead (1.2m). 8OT'SSD
H ECONET ACCESSORIES I-PE:{}'\ LX86 Serial Printer Lead (1.2m). BOT DS D
- 120 cps, variety of fonts, including (Ad
1 Econet Starter Kit £85 (b) Econe Bridge £174 (h) ML, bit image graphics, IBM Discs i
L LR AL fmll } AP £41 [ﬂ] char/graphics compatible, centronics
1GE Ecomer Socket Sel s {;] rinter Server Rom S e Ta ek st ard. £199 (a) &5 DD
1 File Server Level [I 10 S1ation Lead Ser £l el : e DS DD
e EPSON LX80/86 Tractor Feed £20 (¢) | BUFFALO PB Buffer
Master F5 Urilats Dise 17,25 (d) slaicins {c) Parallel buffer for internal fitting to
T — EPSON LX80/86 Sheet Feeder | £49 {g) | ot Epson printers. Simple (o instal.
1] 8 For Tull specification see page & :PE‘?N I':Bm FEXAS PIR[P"I‘R}‘I‘ & COMPUTER SHAH ?:;&:;tf}lj;
1] 32016 Co-processor £999 (a) C;Ir:.-'urag;:'ailzcmnn S ﬂz? (a) High guality switches |.:.:a uII.c.m- Ehc user 10 s . 541
L s Werkastion £3450 (2 : ieten et pvn, ey S
' X25 Gateway £2175 (b) § EPSON FX1000 clded metal cases. il g o
—-——————-—'_——_—'—' An enhanced version of FX 105, Parallel 23"
| K 0090 [ e o G s
lCu-chcssur IIE‘.Igradf to 10 MHz I EP:UH:I-J‘BD“ 5 £409 :LHIHTL-IIJI-.I P”-m- F1H i:g Ef} 14 .I:rlc box
) overation for faster processing. EELES W)y § °¢ Ocia on page o, (8) B compuies 2Prinees Xmer 1636, €) iz 5" 80T
: f i [ - ‘lour option for EXS00/EX 1000, BESC Cabsbe set Bu | (1) - 1
Time Warp Real Time Clodk with | C £55 (b £32 (d) T
Iurili1 ies for reading time and date in )‘ EPSON LOQ300 B Cable st 410 1 4lmea) £30 (d) ble box,
s | PANOS {for r.lmdl-‘.l Band B+ users). £39 (e 1 See details on page 5. £439 (a) BBC Computer Sharer: TCS26 PPICLER
L 32016 Instruction Set Manual. £25 (c) Rk ANING F
| e e e i i i s EPSON LO1000 I computer to 2 primters Lited  with Kil with
‘1,.’\. INCHESTER DRIVES As LOBD0 but wider carriage for 136 5 HBC cablc Kit
columns. £58Y (a) Paper & Labels It with 2
T : Plain fanfold paper with microperforation: =
- Acorn 30 Mbyte Winchester with File TAXAN KP815 ? £ |.t.”~ Ufllimt!_“” it gt 2 ;{12 (& STOR.
1l Server Level Il and ADFS hierarchical Enhanced KPS10 with 160¢ps and ; LR £18.50 -
W filing System. £1.529 (a) full 1BM compatibility. £269 (a) Tmm"lf‘f'“ o % £125 }
= P2HD TECHNOMATIC 20 Mbyie & i 5 0 Lockal
L @ Winchester Drive fully compatible with TAXAI KPNS_ _ Labels/ 1000 70 Lockat
! Acorn ADFS and FS 1. Includes Enhanced KP210 with 180cps and Single Row 3L =1 7716
@ ADFS Rom. Special reduced price. £499 (a) full IBM compatibility. £369 (a) Triple Row 2 77/16" x 1 T/16" 100 Lock:
o8 lwm mM R F AR RS HANEE EYsEEUREs WS R i
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C RETAIL SHOPS T 1

1 For fast delivery telephone

15 Burnley Road, London NW 10 IED

your order on 01-208 1177

- Tel:01-208 1177 Telex: 9223{][!

uw ng VISA/Acess Card -

T All prices ex VAT.
1 Prices are subject to
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S 1
AIL ORDER L I-
Burnley Road 11 1
don NW10 1ED
ex:922800 1117

Full details on page 6.
drives fitted with MITSUBISHI mechanisms.

15" Single Drives 40/80 switchable:

400K /640K £114 (b)
400K /640K with integral
ins power supply £129 (b)

* Dual Drives 40/80 switchable:

BO0OK /1280K £199 (a)
800 BOOK/12B0K with
ral mains power supply £229 (a)
B00P BOOK/1280K with
ral mainspower supply and
itor stand £249 (a)
" 80T DS Drives:
1 single 400K /640K £75 (b)
1 single 400K/640K with
ral mains power supply £119 (b)
2 Dual 800K /1280K £135 (b)
2 Dual BOOK/1280K with
ral mains power supply £187 (b)
3 Combo Dual 5.25"/3.5"
e with psu. £229 (a)
specification on page 6.
1
Unit: 2 computers/one drive unit £75 (b)
4
Unit: 4 computers/one driveunit ~ £135 (b)
" Dises in packs of 10
40T 58 DD £10.00 (d)
40T DS DD £12.00 (d)
BT SS DD £14.50 (d)
80T DS DD £15.50 (d)
{Add £1 for library case packing)
Discs in packs of 10
§SDD £20 (d)
DS DD £25 (d)
quality unlabelled discs supplied
ks of 50 in a storage box, The
discs have the reinforcing hub
These discs are guaranteed for
25" 40 T single sided discs in
le bo. £35 (h)
25" BOT double sided discs in
ble box. £45 (b)
§* 80T double sided discs in
le box. £95 (b)
FPICLENE DRIVE HEAD
ANING KIT
Kit with 20 disposable discs £12.50 (d)
Kit with 20 disposable discs £14.00 (d)
STORAGE BOXES
Lockable 40 x 3.5 £8.50 (o)
Lockable 50 % 5.25" £9.00 (c)
Lockable 70 x 5,25° £11.00 (c)
100 Lockable 100 x 5.25* £13.00 ()

—+ (close to Dollis Hill €9
~ West End Branch -
1~ 305 Edgware Road, London W2 £ B

- Tel:01-723 0233 THHHH1H
[near Edgware Road ©) ]

'[ T

et |

L Orders welcome from

change without notice -

-

Please add carriage

(a) £8.00 (Datdpoat] {

1 (b) £2.50 CHHFH

I
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I government depts & 11T (c) £1.50 M
T educatmnal establnhments (d) £1.00 ¢ i3
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BBC lead incl with all monitors
MICROVITEC 14" RGB Monitors

Please specify plastic or metal case.

Microvitec 1431
Standard Resolution 453 pixels

Microvitec 1431AP
A5 1431 + composite video and sound
inpL

Microvitec 1451
Medium Resolution 653 pixels

Microvitec 1451AP

As 1451 + composite video and sound
input

Microvitec 1441

High Resolution 895 pixels

Microvitec 20" RGB/PAL/
Audio Monitors

Microvitec 2030CS
Standard Resolution
Yideo

RGB/Comp

Microvitec 2040CS
High Resolution RGB/Coamp Video

TOUCHTEC-501

Brings genuine touch screen operation
on metal cased Microvitec monitors,
incl utilities disc with starter and
development programs

PHILIPS 8501
See page 10 for details.

TAXAN SUPER VISION 620
12" Hi Res/Hi Contrast

Option to switch to green/amber
BBC/IBM Compatible

TAXAN SUPER VISION III

12" Super Hi Res and contrast RGR
Monitor with option to switch 1o mono
BBC/1BM compatible.

MITSUBISHI XC1404

14" Med Res RGB Monitor

Etched dark screen  brilliance and
contrast control, BBC/IBM
compatible

2764-25 £2.50 (d)
27128-25 £2.75 (d)
6264LP-15 £2.80 (d)
£179 (a) RAM/ROM EXPANSION
ATPL Board for Model B. Simple
to  instal, soldering.  Allows
£199 {ﬂ} ¢ipar’:si:1?: 1o {lﬁﬂﬂuir::}s E lnEgI( Ram;}w £37 (c)
ATPL Battery backup kit £16 (d)
SEESUEY N .10 Board for BEC+ (now in
stock). £31 (o)
TIME WARP
£259 (a) Real Time Clock. Plugs into the user
port, battery back up as standard,
£365 (a) includes manual, demo software
including a diary/planner application
program £31(d)
Time Warp with PANOS Utilities. £39 (d)
MODEMS
£330 (a) (Al modems are BABT approved)
See page 7 for modem specificarions
£685@ | vipacLE ws2000v21/23 &
BELL stds £95 (c)
WS2000 Auto Dial Card £27 (d)
£239 (b) WE2000 Auto Answer Card £27 {d}
WS2000 SK1 Kit £5 (d)
£139 (a) | Ws2000 DS disc £10 (d)
WS2000 Data Cable for BEC £6 (d)
MIRACLE WS4000 V21/
£279 (a) = e
MIRACLE WS3000 V21/23 £295 (b)
MIRACLE WS3000 V22 £495 (b)
£319 (a) § MIRACLE WS3000 V22 bis £650 (b)
WS3022 1200/ 1200 fd £395 (b)
WS3024 2400/2400 fd £570 (b)
£219 (a) BBC Data Cable for WS3000/4000 £7 (d)

12" MONOCHROME MONITORS

TAXAN KX1201G

Hi Res green etched screen

TAXAN KX1202G
Hi Res Long Persistence (P39)

TAXAN KXI1203A

Hi Res amber etched screen

PHILIPS BM 7502

Hi Res green screen

PHILIPS BM7522

Hi Res amber screen

MONITOR ACCESSORIES
Microvitee Swivel Base (14" plastic
mMOonitors)

Philips Swivel Base

Monitor Stand Models B & B +
Monitor Stand Master

Double Tier stand Models B, B+ or
Master

Taxan RGB Lead

Microvitec Lead

Monochrome BNC/Phono Lead

PROGRAMMINGS

£85 (a) ACCESSORIES/SOFTWARE
£95 (a) See page & for detailed specification
i Compatible with B, B 4+ and Master
£95 (a) EPROMER 1II while stocks last, £89 (b)
Eprom Ryter (Epromer 111)
£75 (a) See page 8 for details. Approx £119 (b)
MPROMER £49 (c)
£75 (a) META ASSEMBLER £145 (b)
PORTAL EPROM
EMULATOR 128K £185 (b)
PORTAL EPROM
£l'ﬂ EMULATOR 512K £285 (b)
£13 (c TEAM Disassembler £145 (b)
EPROM ERASERS
£5 II UV 1B 6 eproms, safety cutour £47 (b)
£3.50 (d
ﬂ.ﬁﬂ d UVIT 6 eproms, timer, safety cutout £59 (b)
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e e eaanamay: Zasssass sseno
e EEEmeEEEEEE - ! AlL OR
T BBC COMPUTERS & ECONET CENTRE T8 Burnle
T T 1 T = - i i =1t
L }"‘L i 17 Burnley Road, London NW 10 TED Tel: 01-208 1177 - RS 1'{ ndon N
s | s e st 2 Tel: 01-123 02 | 022
J- [11 5 5 305 Fdeware Road, London W2 Tel: l_l 7230233 HHHH lex:922:
' SEEEREN ' . . T
A HOTIT LT +HHH
+ : ' OXFORD PASCAL
-_!—-4_ VIEW PRINTER DRIVER £9 (d) A fast P-code um_n_pﬂF: nr!c! .r.land.a!ont:
| GENERATOR utility (40 or 80 T) Specify Bor B+.
L : DOT PRINT PLUS : OXFORD PASCAL
T NovaCad Cad Package for B, Full details on page 5 NLQ rom for for Master
TE ] B+ MASTER & Compact. (See page 9 Epson FX/RX, MX and GLF. £28 (d) BCPL ies of p
4@ for specification) WORDWISE £24 (d) BCPL CALCULATIONS : Radio &
g 2 T ; o=t T S ati int, fixed poim riment -
EEE] rocher atMouse Verson TMIZEI ) | womnwiseruus £38(@) | Supors o po, e T i
1+ TM Version plus Tracker Ball £119 (©) WYSIWYG PLUS £21 (@ | BepLsTanD aLoNE “;.1”.':7.',‘31"';
i TM™ Version plus Mouse £105 qc) | > P_""“':*.;‘.;;;;h ga GENERATOR
g i o £zq d_ Lkl S 3 q.g"\r\_-' he = VOILLT ACORN LOGO PI
CECR Plotter Driver Generator B | (f you own a WW then quote ¥ £46 (d) : A
0 Mousk ' reg number and pay £39). LOGOTRON LOGO RONOM
i e it B TE : I A ] M OLOGD 5.
0 AMX MOUSE with SUPER AR1 £63 (d) | SPELLMASTER £49 (d) | gecruBLICA ETWH . years.
=1 i i *ASE ACORN LISP R : 2
-~ - ypecily B, B+ or Master) WORDEASE P L ! ;
R s s St £43 (d) | A 16K rom based utilty for WW + £24(d) | , -ORN FORTH ROM 1PUTER
W Super Arl £39 (d) SPELLCHECK 111 " ACORN COMAL ROM importa
1 PAGEMAKER ; A 16K rom based spelicheck program g bics & I
158 : . ; ‘ - : MICROTEXT
N MAX £17.35 (d) o ;mv- 'md”: “T i nfu ml:?? &2[5][[;{; A frame based auwthoring system from I__DF;W‘-:ES'
deet—t— words on i t et N e, prog.
o B i : - i ) . £31 (d) NPL for interactive computer tuloring
T} RB2 TRACKER BALL i (expandable 1o 17000} words on a dis¢ " Dise based URE CI
+—+——0 REB2 Tracker Ball with lcon Master (c) EDWORD IL 3 o MICROTEXT PLUS nexhaust
27 Bl unem {F tussep iy updlet B Bov RONEES £43 () -Exllu.ndcd Features incl extra memory, of prog
I 3 or Master). ¥ ol et o i s, pair
+ RB2 Tracker Ball with Cursar Control £59 (¢) EDWORD 11 £27 () ;3';1::{:;}! of external devices £1c pictures,
h “f§ Rom ¢ Applications package ; T UNICATIONS
] (for Master oniy) ' SPREADSHEETS il h.fﬁ”” ' ! LG
e s BatRG AT 2 TERMUL _ years.
T REB2 Tracker Ball *Stand Alone’ £47 (c) “L“?“_LL_! 3 ides 355 cols Advanced terminal ¢mulator which niures ir
: i for use with NOVACAD & other Acorn’s spreadsheet provides =22 ¢ 5  ludes VT52/100, Tektronics 4010, o
Jr_L . ES mft'-.'.:;rc] and 255 rows and will lcpi:r_a';e I‘PI?T': Pl roalations. .
|8 : mode. Fully compatible with ¥I1E . : :
! : . £12.50 (d) | and 6502 2nd processor, £37 (d) | COMMSTAR o HS WI1
411 Cursor Control Rom for Master ; S T A highly popular communication rom prima
e , TR E WINDOMATIC ; suitable for all general purpose eIy, &
: i MIR RORS OFT F LEE T 5 Enhances the power aof Yiewshoot £15 d '.1ppl'1(:i.’llil'.'l'l15 (specify B or Master) :.,- for ¢
N STREET EDITOR incl VAT £39.50 (d) ¥ .. page s for details. (d) A Ok ies.
EEE VIEWPLOT A 5'1:]“ 80 col Y T100 emulation program HS WI'
i A disc based plotting program. (To be with easv to follow screen menus. pr.prog
oLl — e Slaiet s} £22 (d) : a differe
L4 CP/M SOFTWARE : : DATABEEB
“ G| e : ’ INTERSHEET A wvariety of facilities for use with BER G,
_: BiE L o The new spreadsheet from Compuier WS2000 Modem E’;_HT“E ‘
LW for Acorn, Torch & Multiform Concepts with many advanced features COMMAND '.-?_1 an a
1 l— 280 Processors like 105 col mode, huh.hn_g several £39 (d) [specily the modem type) :
T TR MICROPROs Wordstar Professional £310 (a) spreadsheets in memory af a time cic. ; COMPACT G \“Dli,l
EE : INTERCHART _ (all on 34" disc) years.
TR ASHTON TATE's DBASE NI £310 (@) Graphics package for Intersheet £27 (d) ARTROOM (:II?EE&‘::
i ) ALC FONTWISE +
— ] SUPERCALCH £195 (a) | ULTRACALC 2 b h N e
Ime] Jul y BBC Publications very popu J-T1 4& FONT EDITOR egant b
™ Send for details on owe full vange o ell proven spreadsheet rom includes ;
M & PO DOS pﬂ.'.'kr.r_eex”jlri;' :rinhmh:uiiirrdiﬂ'- £52 (d) RAMROD _ lr:ll"l;-EEFE
dness,  Communicarions &  High e ; OM PLUS .
e f.&"lj'i‘f Languages. MINI OFFICL It 'F".r BBC B) i o 7 : g re.
H A suite of inexpensive bt extensive MACROM D MOV
_ word processor, database and BETABASE nple text
rEE et package &) £14.75(d) : g AR
i T IO NIO AT spreadsheet packages. (40T or UTILITIES
T BBC SOFT/FIRMWARE MINI OFFICE 11 (Rom) SR} | o ERATOR SE
ym DATABASE MANAGEMENT LANGUAGES ACORN Hﬁ-‘*“-‘f_#l}*”““ A-I:;E—Sl;
41 SYSTEMS META ASSEMBLER : MONITOR (BBC Pub) 0268 s
] VIEWSTORE S Mulii processar Assembler full details BROM PLUS “Biples. 1
11 L@ Acorn’s daiabase with display in any on page SLEUTH & Bino
I mode in spreadsheet or user defined TEAM DISASSEMBLER £145 (b) FOOLKIT PLUS & Nor
[TTY card forma and powerful sori £37 (d MACROM : i £0.8 thesis
T facilities.Max file size 4Mb (d A very fast full featurcd ~macro TOOLBOX 2 (BBC Pub) Manual . ai?&rn(i
L L i assembler rom from 6302 and 63C0O2 Cassete
LT STARdaiabASE ' codes, allows use of macros [(rom EXMON I CEressin
4o L rnan:lnnl.:.uurlt. l*.n:-.' ,Hu.;{(l:m; |ihr;-11’;- dise, Assembly can be dise to Lz : NCED
i ?c"if:r;:"riﬂ‘a[:@h dI?‘i;!vr.h .:-'.1:I';1; menu Memory, memory (o ”“"“t“ ¥ “I‘I'L'm‘t"“ Hh”RLI GXR GRAPHICS ROM RAPH
] COTSS h e e e to disc and dise 1o disc thus allowing ACORN () sH : Es oV
‘?”“"L “l'xcr‘de“}m:"i LL"{EHI l‘,lljtulu.['.i:;:} u'lcrlw_:. ;::ng SO :l_- code upto the length specily Bor B 4 & To
I ra?1_ ""'f‘_"‘h“ Pt b i-'?\\"‘tmulh'\'::‘:'. 4 £49 (d) of dise in use. About 3 times as fast as PRINTMASTER anage
t Mailmerging from ¥l arn : 1 Linsise il Aty .
g ADE and 30% more cconomical in £33 (d) PRINTWISE
j MASTERFILE 11 memary. : DUMPMASTER supports about 40 bt
— Highly popular cconomically priced ACORN MICRO PROLOG oded Support syl
da[ah-a.w. 17 ficlds per record, file size Logic programming __lu;u_*_u:u_-r_ el rl ol e ) ¢ il
e limited by drive capacity only. (40T or extensively in the artificial intelligence FONTWISE PLUS . school
1 HITT ) Pl .: Calate IMS oor ADES £17 {'ﬂij ficld, A simple *front end” s supplied d HERSHEY FONT CHARACTER Conires
T e O 1o make syntax more friendly. £62 ()} CENERATOR CE TO
- WORD PROCESSORS 1S0-PASCAL i i
Acorn's full implementation ol ICON MA! " r.-"a.\-"l:t
1 VIEW 1.1 £37 (d) International Std Pascal on 2x16K £48 (¢) MOVIE M"“.‘i'“ L5 sics pr
1 W 3.0 £56 (c) Lo, [wo Roms + Casselie Ie:'l'rl!a1 an
! S B | 150 EASCAL STAND ALONE 230 (@) | apvreierexT uTiLimies Rom  £780 B
VIEW INDEX : GENERATOR .
. — ) HE . l
| | e e NN EEEERE :



<8l .," ,. . Lh?i\:;lzildpszﬁﬂjn: ]i'-l- | iI%SEI;::":II]H SI;[{(}PdS [1 I {; +ku ]t;'_l-ii 8 j_fﬂnr ngEer\ iu.:iz;];lwlo.rw ees. ;I'\llllprljclci. :c:'ncl"»’l -‘;.'i'l E
e iy HHE €y hoad, London NWI0 1ED 1+ your order on 01-208 1177 4 Prices are subicct ta B
| 1 ] - C .. i 52 i / Prices are sithje 8
T l:01 .4:!5[1 J'I"E-fi r—i—_ J, H 11 Tel:01-208 ”.ﬂ 'I'_elcx:'}_ZZHELH} = { using VISA/Acess Card 1 change ,,..,-j;fmuj;uﬂ[ﬂt[?& ¥
HHHAIL dRDF " i ke O HHH- - H ' Plua:‘: add carriage 4+
HHH ; : | R.Rd" | HT West End Branch | [.H-i' o6 60 01 e O ‘HE_EEJ_ 111 (a) E.H_Uﬁ.[j_)amp:j:[}ﬂ:
: A “(;”n ;}"wﬁ? ] 305 Edgware Road, London W2 |- | Orders welcome from + (b) £2.50 e
N exﬁ;llﬂmj EE L 2o Lel:01-723 0233 F X 1Tt government depts & - (c) £1.50 H+ WENEE

i ik i I{ncar Edgware Road ©) J F Eu 1 educational establishments - (d) £1.00 -
Y 4 Y |=|E 5 5 ¢ £ : I|

5.T.: RELATIONSHIPS

dal!]nne A Biology _program giving a
B+ . . scrp;mﬂ u;rated RFIHU]EIM exercise based
on data from W.H.0. isc £14 (d
£5 Dise }
5.T.: BONDING EPSON ACCESSORIES:
M 5 of programs developed in many cases along- A Chemistry program to reinforce & Interfaces: it
. Radio & TV programmes by BBC's Edueation [ Sréngthen the concept of bonding of 8143 RS232
L point S ment which supplement the classroom studies J ¢lements. Transfer and sharing of BT s e ] o
1CPL [l I\'lnﬁ_ and colourful displays helping in clear electrons arc both shown graphically. Disc £14 (d) D148 + RS232 48K .. " - e
4 b : : . ; : E S = S o L L T P O T i i &
: .m:-:d;"fu::: :::;::L:f subjecis. Some packages 5.1.: ELECTROMAGNETIC HIGSIEEE & Cahle, |- .0 L0204 ::g E::
£3 settes, ipwrhm'i“u BISE A1) v e £60 (d)
eraphical adventure prog to test your B177P NLQ for FX80 + /EX100+ ]
£5 ) PRIMARY EDUCATION knowledge of the electromagnetic : Parallel &Q Serial Eﬂufi{::t:f !n{r] tarlcauﬁuf:waf:g
{ B i spectrum, Disc £14 (d) available, '
OGO E39 years. Phases of moon, eclipses, S.T.: ELECTRONICS IN ACTION X0 /88 Tractor Attachment......... £27 10
setc. Includes a game. Dise £11 (d) Program aboul using computers for LOS00 ']'rrl::::,”ff.k.lf.lil """"""" e S
£3 UTERS AT WORK: control. Coniral is achieved by using LO1000 Tractor ;::.t el R R i dpe R it
£43 " ork Game illustrates two of the 6302 assy lang. Prog editor is supplied. Dise £14 (d) | EX800/1000 Colour oprion """ prid
BT S o S.T.: NEWTON & THE SHUTTLE HIB HP GI. Emulation Rom o R prnli
. ] ;;cn‘ﬁin— [ttttmra: i:laiadil:ral:r; |:|brn,g: A interactive prog in 3 parts covering HIBO Printer Emubinion Rom el Ef:lﬂ
:.[lm!i-'r-: r lpmg- £ al an aﬁr'i:_] fﬂll'EEfdi £16 launch o recapture of a satellite to test SHEET FEEDERS: Lokl =
g g5 EFL- Aud/EC/ dise (c) the knowledge of Newtonian mech.  Disc £19 (d) 833BLXBD.. . £49 (b)
vl ; . SRR et T S B B LXRD. o i i
L = : ! S5.T.: ECOLOGY 8333 FX100+ /105 3
=" A . COLOGY 5 T N 33 FXU00+ /105, £1
e ] ::E :::;;LE;I;‘;:' ﬂ;hgrlfginfhg}::::bg Simulation program managing a nature st WSt B EIg :::
S Bon B St ther 2nd Shciuees thea : ;iscc‘;;e to meet a host of individual R SR R £129 (b)
£229 fnictures, puzzles and games. Disc £17 (d) § Dise/EC SEER ig;‘;ﬁ“ """"""""""""""""""""""" e
TIONS : S.T.: POLYMERS T A - SHER
DUCING GEOGRAPHY Stidents run a manufactiring co. and LR B v una Tt £289 (b)
: e : : i £ co. and e
which years. Four exciting graphical have 10 choose best materials for their :1( 41 - E129 i)
v tures include river navigation, products and compete with a rival co g i -E169 by
4010, g, mountain climbing and desert run by the computer Disc/EC £ Ribbons:
£258i; pise £16 (d) § . : ise/ECEIOAE N B3 FXi00/100+ . FX105
i ; : S.T.: CLASSIFICATION & - /F S o T L s
S WITH A STORY 1 PERIODIC TARLE RX/FXBO/S0+  FXRS,.. . ... . 08 £4 (d)
Ol 1O o primary level programs incl A database program for producing Ffégﬂm """"""""""""""""""""""" 4.5 (41
urpose [ oariteies e ok different classifications of chemical RN i, i e e £8.50 (d)
) £2 or children of wide ranging information. and presented in any i B 1 o T £10 (d)
- Cass £8 (d) ity " pisc £20 (d) EE;&MEW ....................................... £10 (d)

POEram S WITH A STORY 2 5 H180 I-; i FA e ST Sty £7.50 (d) ]

3 £4 r programs as | but covered 5.T.: FOOD & POPULATION en Set (Aqueous/Ball point)....... £1.50 (d)

" adifferent angle. Cass £8 (d) Stmularim} in space of biclogical ?;;I']Cn\rers:

_ 4 aspects of nutrition and food pro- R FAM s, £5.50 (d

e with : B;ﬁf(?f’:‘rﬁ;i s ' duction logistics. e Dyise £2ﬂ (d} TAXAN/Canon KPRIO...........oovoonl £6 Eﬂ;

stimulate the ey ; 2
ol an active child of § years and &‘H‘,‘ SCIENCE: Il:lpl‘:'I]'TCH[ﬁTZPIns“ A KPS
: CavEC £7.50 MICROTECHNOLOGY g
£34 s/EC £7.50(d) Aqueous Pen Set six ;

T 3G YOUR COMPUTER Fundamental concepts of electronics Oil Based Pen Set si e £18.50 (d)

; | b Logic & Resistor Tutors, Serva Cet : SRR B BERS s £25.00 (d)

isc) years. Introduction to computers simulation & a cct design program Cass £7 (d) TAXAN CANON Accessories:

£278 sinchronised audio technigues. ; R 0 RS232 + 2K interface. ¥
220801 80mins of audio & 14 proge. . Cass £24 (e) EE%EE;%NC}::THE MOLE Ribhan. KP q:IItIL_QIQE.LLJ-Ilwl.q B8 1) £:'1_. T
I i _ . SUVSTSA s, . i)

PLAY A i Star Printe !
: . A o r
£37 ant but simple introduction to exn];{i’;nspuéi}in??ig;s a:;tgllomgiggralx Mo Sl St
brocessing using animal shapes molecular masses and di:pil:['i] rl:;olu.r BEHCRS2AT Iniiliie....ooe ttr; ch
ﬂ_ ‘E;[-E]Iunu"om' Fun manual 1:"{. £10 (d) equations, Disc/ And/EC £16 (¢) z[.lil EBM -Fype Interface...... .o, M i)
o ; ek AT, NLI Ribbaon L o L £4.50 (d)
3 SEC. SC.: UNIFORMLY i ;

£2 DIEP.:ID". ]-;IR ACCELERATED MOTION: National Panasonic KX P18
5 A Case MM} lllustrares basic eqns., uniform aceln, IR BilehiamD. 0. s £4.50 4y
; £4 SECONDARY LEARNING mgzt;“frant}' and an idea Ur['.'l'mm,lilt;uﬁ £c £16 () ;Ellkllf:;:;;rl.uw__ FE e L T R £ e

s <A [ . isc/ AUDYEC
NCED LEVEL YU-TYPE R5232 lﬂffrfﬂ‘:fﬁ ---------------------------------- £65 (d)
B riveencs The popular *Sight & Sound" touch Tractor I-f,:a:-;i ...................................... £149 (a)
£26 il typing tutor with alierable settings. Dise/EC £15 (d) E'bb"”y'; ""_FE:E__"]_-‘ ------------------------------ £2.00 (d)
£‘ &hﬁ' Topics  include Discrete ;EHI‘\? }_E.lﬁlir r o RS {Hd .
inomial Distribution. Eont. v el i AR Sk Gt
£3 i Mormal Data Disiribution. CEINTIAL, BROTHER HR20
i T‘."H[il'lg, R‘. Con I.id{.‘l'l e 11 r “ 3 L I]als}' \I‘"-Ihfei ..................

]l_ H. hl Cent ra| Limit [hl:ﬂﬂ?l]'l ;Q 1:’; 'F\I'-IF['. P[?ﬂl‘dl"_.,:!hlt}N'tl, . JT‘ra-':[Dr chj .................... £ i:: ‘d]
: el c } An enhanced and expanded version of B e e Ll e R S L (a) ]
lion, Simulations, Correlations Vu Type with 63 Pitman a : spare Ribbon Nyvlon £3.00
ressions. . : pproved s el S R | B

£23p Disc £23 (d) § exervise. Disc £19 (d) spare Ribbon Carbon........ .50 ) O
NCED STUDIES: WHITE KNIGHT MK 11 D S 5 L OUR PRINTER
. WRAPHY : (Specify it for Master) i spare Ink-Cartrisdge Black. ..., RURT]
covering social geography: A spare Ink Cartridge Colour.........., - E15 yd)
. & Town planning, drainage & BATTLEFIELDS Cass £8.50 (d) Paper Rall.... AR AT £7 1d)
management and planning for A VOUS LA FRANCE Printer Leads:
£2 : Cass £10 (d) A home study aid for anvone Cass/EC £17 g BRC Parallel Lead (1. 2m1. .. L1y e £ oid) §
ol 44 £2¢ lNl"ﬂ_RM.&!'I'][ﬁ learning French, Book £5.25 BBC Scrial (Epson) Lead (1. 2m). KT
to introduce IT 1o DEUTSCH DIREKT (Mher lengths can be supplied der:
adults. Suitable for use Prog Cass £10 (d Trw : / allel iy
£I 3 Gl i Ly Dis¢ based ocabulary IBM Parallel Lead FRET i ein, e oyt MR £12 (d)

. [-‘i;ml*- ITeCs & Adult Audio l:-as: E learning prog with audio PAPER & LABELS

OTE 5 : 00 casscite to help with Ilis-:r'audfl-:é‘ E&ﬁ ((1‘:; Plain Fanfold paper with micro perforations:

ﬂ. ETOPICS (ST) Dmﬂfrt_!numlﬂ_ﬂ- _ Book £5.95 (d UMY shects 912"« 1" tllEmaisg nr.. L €12 1£3)
_A-"‘"l‘:."i h‘f"'”’f” MASTER fPOA 20000 sheers T2 % 117 ileimsisg o0 €850 (4. 500
s nf?ji.!"iirl1 allows display of Lm:j"";"" based programs listed above can be supplied i Hh:""h e R fiie

. Uorms and shows changes caused . on disc at an extra charge of £1.50 per dise and please l.labﬂs; 1000
ROM £7.95)ren! parameters, Disc £14 (d) specily the format required 40 or 80T, Smgle Rt Lot YRR L e Bk £5.25 (d)
Triple Row 27/16" x 17/16".....................05 000

1] ' e
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ACW443 CAMBRIDGE
WORKSTATION

L IIIIII.IIII
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A complete sell-contained workstation with:.

* NS32006 BMHz Main Processor & 32081
FP processor.

* 20 Mbyie Winchester and one 80T Ds
floppy drive.

* A deaachable kevboard Hi Res RGB
Monitor,

* 4Mb¥yie of on board Ram as standard.

Languages supplied include: Fortran 77,

Pascal, €, Cambridge LISP, 32016

Assembler & 32bit BASIC.

L'tilities on the operating sysiem (o cross

link programs between different languages,

utilities for porting programs (o

mainframes.

Phone for detailed leaflet,

32016 CO- I‘I{f"}{" -SSC
A second processor brings genuine

‘Mainframe’ power to the B.H{" Computer.

* Inierfaces with the BBC through the tube
connector. ;

* MNS32016 6MHz CPU & 12081 FP
Processor.

IMbyte Ram as standard.

* Packaged software includes all the
languages and utilities supplied with the
ACW Work Siation.

*  Phone Tor detailed leaflen.

CPUEP Upgrade ki iAcorn recommended ) For the

Co processor For 10 Mhy operation (o enable Faster

processing, v can be Gred an no extra charge if

ordered with the Co Processor.,

& TECHNOMATIC S

SEEsEERENE BBC COMPUTERS & ECONET CENTRE mamsaREan
T 17 Burnley Road, London NW 10 1ED Tel: 01-208 1177 -
-723 0233 - -

Fdeware Road, London W2 Tel: 01

We now supply the Master |

FREE BUNDLED SOFTWARE Computer with educational soft

WITH THE
BBC MASTER

which enables immediate use of
computer.
The software package includes:

YU-TYPE DISC

The popular *sight and sound’ to
typing tutor using colour graphic
WORDMOVER

A program to help develop
vocabulary of primary sch
children

WORD PLAY

An elegant and simple program
introduce primary school childr
the concept of word processing.
DRAWSTICK

A simple drawing program
LOCO MOTION

Authorised dealer for
““Advanced Interactive
Yideo System”™
Please send for details on the equipment
and subsidies available 10 schools

EPSON PRINTERS

Epson have launched a new series ol printers 1o
update the FX range, The new FX800 and FX 1)
range combines printing versatility and superior

TIME WARP Real Time Clack with PANOS utilivy
dllows screen display of time, day and dare within
PANOS gt anytime and allows these data o be
primied on documents. Model B users will find this
partivularly wselul,

technical fediures with the highest standards of
reliability. The Tfeatares include two NLGQ foms, 1O,
12, 17, and 20 cpi. dble ht and dble width, 200 ¢ps in

draft and 40 ¢ps in NLQ, tractor and Triction as

512 CO-PROCESSOR

Brings  professional ».fjf.lmrra' te the BEC

M...m‘t'r
10 Mhe BOIRG6 *10S PLUS.

= GEM Wrrite & GEN Draw.,

*FOWIMP' Environment with high  gualioy
Mouse,

*  Runs many "IBM" programs — even “Fligh
Simulator’!

*  Converl o/ mom 1BM/BBC data.

DOTPRINT PLUS

et

_q._l_. f——1 ! ! JI} .

A wniquely versatile NLQ ROM
for the BBC Micro.
*  Ruili-in character font generator.,
*  Buili-in view printer driver.
*  Supporls microspacing for professional
justification in View & with disc in
Wordwise/ Plus.
True bold prim as well as double width.
12 character pitch as standard.
Fully variable pitch and line spacing.
Suitable for fully *EPSON' compatible
printers with guad-density graphics,
* DOTPRINT PLUS Tor EPSON FX/RX
and compatibles.
« DOTPRINT DUAL for LEPSON MX
range.
MICROJUSTIFIED TEXT
homes of a ruling class whose right to
rule was based on the ownershlp of
land. Large estates produced money;
perhaps even more important, they
supplied people to fight for their

NORMALLY JUSTIFIED TEXT
homes of a ruling class whose right to
rule was based on  the ownership of
land. Lorge estates produced money;
perhops even more importont, they
supplied pecple ta fight far thelr
Yoltice how MICROJUSTIFICATION
climinates “stretched” spaces hetween words,

F % ¥ B

standard, |BM compartible, full graphics, 8K bulTer,
Parallel inter lace.

EPSON EX 80001000

This range offers high specd printing 1o offer
versatility in volume printing with speeds of 300 cps
in 12 ¢pi mode. Four colour printing option is
available Mor these printers,

EPSON LOEO T

This range with its 23 pin prinn head offers the
highest standards in letter gquality printing a1 high
spevds while maintaining the versatility of don natris
pripters. The hex  density  graphics  capability
produces about the best printoul any dol matrix
printer can produce,

A A3 pen plotter with 0.1lmm resolution
allows graphs, charts, architectural drawings
to be plotted using the 9 predefined plotting
instructions or by using a CAl) package. The
pen mount allows a varielty of pen lypes
including drawing pens 10 be wsed or the
following range of accessories to be fitted.

B
i

An animated game giving the pl
control of a train travelling arou
network of some 50 screens.
PANTRY ANTICS

A fast, amusing and exciting ar
game.

A BD col 120 cps printer with fine NLQ at 30
offers novel and innovative features. There a
dip switches to set, full control from the f
console. Plug in interface cartridge sim

adaptation to different computers. Fricti

Tractor feed as standards. Epson Compa
Graphics.

A high performance low cost printer with
character pitch feature 10, 12, 15 & 17 cpi and
portional spacing in both draft and NLQ mo
column, 100 cps draft and 20 cps in NLQ). Par
imerface and Friction and Tractor feeds
standard. Epson Compatible Graphics.

*  AJ four colour precision plotier,

*  Serial and parallel poris as standard.

*  Produces "OHP! transparencies as well
plain paper.

* *HP' praphics language or single charag
_commands.

OPTICAL SENSOR

This converts the plotter inlo a inpul device
offers a new range of applications: Scan or dig
a picture or a drawing to display or store. Tray
mares and investigate methods of  artily
intelligence. Reliably read bar codes.

DRILL/ROUTER

This will drill holes, machine moulds and
complex 3-D shapes in a range of suil
materials to a depth of 16mm. Driver softwal
supplicd on dise and an optional applical
program is available to interface the drill/roung
our NOVACAD package.

SCRIBER

Phe sharp pointed scriber may be used 1o ech
line drawings on surfaces such as scraperby
wax coated copper ete. Full details on reguest,
page | for price.

AN accessories available separately if requi
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ASPTINAUALIINE [T L RELALL SHOPS TITTT T T T For fast delivery telephone 1777 All prices ex VAT.
hr viewdata system) 15 Burnley Road, London NW10 1ED your order on 01-208 1177 1111 Prices are subject to

it (close to Dollis Hill €©) T 1 ERE.. ¥ |
AL ORDER West End Branch [TTT1] T ii.Jr&HE*

:01-450 9764 4+ Tel:01-208 1177 Telex:922800 +HH-+H-+++1 using VISA/Acess Card change without notice -

Please add carriage

.‘:__.

o

e

Burnley Road 305 Edgware Road, London W2 1111 Orders welcome from (b) £2.50

1 (a) £8.00 (Datapost) I

ndon NW10 1ED - Tel:01-723 0233 "

1

government depts & -t (c) £1.50 111
ex:922800 (near Edgware Road ©) 1
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DISC DRIVES

TECHNOMATIC offers a wide combination of high quality, high

performance drives to meet all needs of BBC micro users. Please see our

detailed and competitive price list on page 2.

* All Technomatic drives are fitted with quality slim line ultra low power

— mechanisms capable of single and double density operation and offering

TS 400 very fast track access and head settling times.

*5.25" floppy drives are fitted with 40/80 track switches as standard at no

extra cost. The switches are located in the front and clearly marked to
indicate the status at a glance.

g *The mechanisms are set inside attractively styled, sturdy metal casings

painted in BBC beige colour.

*The plinth version drives provide for a neat and compact system

installation giving it a more professional look.

*All drives fitted with all necessary leads and are ready for operation on

unpacking. The drives with the mains power supply are supplied with a

mains lead fitted with suitably fused 13A moulded plug.

.. "PDB853 Combo drive includes a combination of 51" (40¢/80T switchable)

and a 34" 80 Track Double Sided mechanisms. Complete with mains p.s.u.

Ideal for software conversion for 54" to 31" or vice versa.

Such is our faith in Mitsubishi mechanisms that we offer a two vear
warranty on our floppy drives

| WINCHESTER DRIVES

i Mass storage 20 Mbyte drives are available in the following versions:
L * P20HD Stand alone.
e -

i P204HP With a single floppy housed in a plinth version case.
. * P214TS Top of the range with a 10 Mbyte back up streamer and a single

. ' Fo— - floppy housed in a plinth type casing and supplied with backup utilities.
* P * TS10 A stand alone 10Mbyte streamer for those who are already

" PD 800

equipped with a Winchester and a floppy drive. Utilities for backup can
— s , only be loaded from a floppy.

P2041 HT All models are fully compatible with Acorn’s ADFS system and include a
mains psu and the necessary cable connections.

ALL TECHNOMATIC FLOPPY DRIVES
NOW CARRY A TWO YEAR WARRANTY —_—

DISC DRIVE MULTIPLEXER

m‘
The cost-effective aliernative 1o networking! A self-contained unit that enables up 1o
four computers to be connected 1o one single or dual dise drive. Mo hardware

) modifications — simply plugs into the computers drive port connectors. No

ROMs or other software needed. All DFS commands work as normal. The swilching

ppiclene introduces a positive concept in ensuring of Edrifl-"r:i.s_ hew:-;:eln ﬁ;‘mﬁ’f“- is.:[rlr[:_alty au:;amuiiu and cﬂmp]lrt-:l}-. invisible 1r:.nhrhe
: : arf L Al : user. 1hes umit 15 ideal tor nstallng in classrooms and other sitwations, where
n11.rnltm|.5 high F"'”“’T_‘m‘e of the m"‘."” di l_'wEE. by networking is not planned or necessary, or where costs must be kept low. In many
oviding an easy and efficient method of keeping the cases software needs to be shared, although full networking complexity and cost is

ive heads clean. Use of disposable cleaning discs not needed. Several of these units can be connected in series 1o allow more
minates the risk always present in reuseable discs of compulers 10 access the same drives, i.e. two quads connecied 1ogether will allow 7

L : . . TR o computers (o share | drive. Units are supplied with 5° of cable per ouiler as
ontamination and abrasion of the sensitive drive standard. Mains powered.

Iy L g 7,
. MULTIPLEXER
BBC 1 i
the same as our highly popular disc drive multiplexers and there is no need
— are available in two versions, a dual unit for two computers and a quad
1 Mhz Bus: TWh

ds. Available for both 5.25" and 3.5" drives. Please

page 2 for prices. WINCHESTER DRIVE
m__ A unigue addition to our hardware range that allows the sharing of a
_ ——1  Winchester between a number of computers. The principle of operation is
Hait 2 e = for any additional software or hardware modifications. The Multiplexers
= unit for four computers to share a Winchester. Multiplexers are
E—m e Disc Connector: TOM  parijcularly useful for accessing common software and translerring data.

; Care needs 10 be excercised for certain 1vpes of random aceess files.
TDM4/TWM4 Quad Unit (up to 4 computers) E :
M2/TWM2 Dual Unit (2 computers)
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S MIRACLE WS4000 e oot MIRACLE WS3000 RANG
13 Bl B L et ol iy
[+ * A cost effective intelligent modem that 5 / A professional range of intelligent mod ';h'?“ll,"“
:_'_ 1 offers the best value for money brin_gqu S with full BABT approval. " o :E::'
- the world of data communication within * ,I-humll gnswcr r_?mnij Auto Dial facili v
o E easy reach. installed as standard. =
'+ * Plain English commands make it simple (o I;A‘:’ES PE?;.?]E:B]S :mp'l;n}emed. fficient
Ik use, even for the first time user. * Pulseor DY ‘tone’ dialing.
“TT R * Latest Hayes-type protocol commands, * Plain English command structure sim|
I auto cllial,l auto answer, auto s_peedl seeking. fies the use of the mngiem. .
* Egualisation model in V23 for line-noise ¥ Integdrald par;ihllei ;Lrlmaer Em;l fitted
ik filtering. standard configurable for both input
41l * Many other options including upgrading to output for process control applications.
iy V22 and V22 bis. # A line sharing facility to differeni
11 between data and voice calls. ft
NN * Intelligent speed buffering conv ".f“.' :
: 1200/1200 terminals to 1200/75 "]5"“5
by o + Equalisation mode for line noise filterigf © - 2"
1 # Tnternal battery back up for storing
f - names, numbers and default settings.
11 MIRACLE WS2000 * Upgrade path for 1200/1200
. ! 2400/2400 and security encryption.
1] I ﬁ" : mmﬂmeh‘:“s',“f manually switched . * Applications in the i‘iild S:’}Igraphics
- : World Standard’ modem. = | text access, high speed telex, user to ug ‘Al thes
AT Competitively price with a capability to be and user to main frame Senl .
T upgraded for various options. : ith e
TTH * BT approved for V21/V23, 300/300, ',;m,m
T 1200/75 and 120071200 half duplex. e e A
e Includes BEL103/113/108 standards for i : SPECIFICATIONS ﬁﬁsﬂsﬂm
' M R . WS4000 V2123:  *CCITT V21/V23 i
- B « 2 AR . O
= I i : 1 300,300, 600 and 1200 :
i R L ! : BT ¢ ! % E
uER E)p Sl'iz;nlalhﬁ;t ij tl;:_' ?aniémﬁ: mn;g};rm €5 Miracle have introduced two new models in the WS3000 duplex, 1200/75. E E:i.{
8l * Lser port.cahlc series for users who require a modem for a specific use. 'WS3000 V2123: *CCITT V21/V23/Bell | Com
TR » ALH o dial H:}arﬂ. Mudel_“‘ﬁlﬂ;l provides 12001200 baud full duplex 300,300, 600 and 1200/73 Disac
—++M0 * AutoAnswer Board. ‘;’g“”‘lt'“" whilst only WS3024 provides 2400/2400 baud  ws3000 V22: *As V2123 and al@® Send
T8 * DSI disc for auto dial facilities on casch : 120071200 full duplex. to di
=1 Commstar, Please see page 2 for prices WS3000 V22 bis: *As V22 and also 2400/ Assen
R - VET
condi
direc
32 b
arithe
- Mod
= b3 [ 7 — This new screen/printer utility not only allows vou to see on Serial
w ; 3 screen exactly how the text is going to appear on the paper wh code
iy A unique 780 2nd Processor with printed but ul.ﬁ,;:) sLIr_nfT_Ht‘ies 1hr+=.1r_ printer control codes that you n E’;FF;
i ‘ . ags to use to get the different effects. Two
5 a ‘MUL TI FORMAT cap abili f_}" : WYSIWYG + can be used in BASIC or from within most popul@ funct

T
et |I | |
b R S

e T e e

* Multiform Z&0 will run most CP/M 2.2 formats on the BBC.

= 28 different formats including Acorn Z80, RML 380Z & 480Z,
EPSON QX, Amstrad, Osborne etc, supplied on the library
disc with the utility to create additional formats.

* Emulates the two of the most commonly used CP/M
terminals, HAZELTINE 1500 and ADM-3a in addition to the
Acorn VDU making installation of most of the software
packages easy. 3

* Utility to inter convert ASCIL text wordprocessed on a
standard BBC and under OS/M or CP/M..

* 8271 allows single density CP/M formats whilst 1770 DFS
allows both single and double density CP/M formats. Single
or dual drive, 40 or 80 track format and SS or DS drives can be
used providing the CP/M format matches.

* Dual drive will allow two separate formats to operale
simultaneously for data transfer making it ideal for use n
environment where machines with different formats are in
use.

* Utility to read and write on IBM PC DOS discs available as an
optional extra. Utility will also format a PC DOS disc.

* Multiform Z80 is supplied with a OS/M operating system
rom, System disc and a Library disc. Please specify the DFS

type and the drive format when ordering.

word processors like View, Interword & Wordwise Plus,
The printer commands have been simplified to meaningful w
<o that the user does not have to either remember or K
referring to the printer manual and try 1o decode the comma Acces
to VDU format. For example: *ENGLARGED will dis Load
enlarged text on the screen and send the appropriate command 28 pir
the printer to print in enlarged mode. ;:"Lﬁ?;t
Some of the features you could see in WW + or from 100 ti
BASIC include: Lol
: ; cill ; etk i ; bl ur
“SUBSCRIPT. “SUPERSCRIPT. "ENLARGEDE posie
“BOLD. *EMPHASISED. “CONDENSED (up to 13 Comp
characters on sereen), “PICA, “ELITE. "GRAPHIC
(design your owndogos and symbols), “UK. *FRENCH
US. *TELETEXT (character scts). "BACKSPAC
(for overprinting). "DOWNLOAD (new characters d
fonts). -

Emul

Progru
Simply plug in the WYSIWYG + rom in your computer Haok..
utilise the features built in to your printer with ease and le AN
bother to produce the results you know are possible but not&es | 159

simple to achieve. No other single package offers this @ S0 e

. Fage 5 sl - 3 00N
flexibility and simplicity to get the best from your printer. ::Lmul
WYSIWYG + rom is supplied with a comprehensive manual g o
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1:01-450 9764 444 Tel:01-208 1177 Telex:922800 -H-+ t using VISA/Acess Card ~+++ change without notice —+
| HHH-HHHHHHHHHHHH (close to Dollis Hill € TS H mm.gzj Please add carriage +++1
; TWAIL ORDER FH- West End Branch [0 [ ] — m - (a) £8.00 (Datapost) LEE
I 14 Burnley Road 1] 1= 305 Edgware Road, London W2 1117 Orders welcome from I~ (by £2.50 B A
ndon NW10 1ED = Tel:01-723 0233 11111+ 1 government depts & (c) £1.50 | i !
: Telex: 922800 i~ (near Edgware Road ©) - | ' educational establishments + (d) £1.00 t1 Bl
n SE S A L1 = S O T -|||||_’-J; I

The main features of the programming software are:

b H

. - % Device. function and volage selection from the computer kevhoard.
* Continuous display of the options selected,
* Al eproms uplo 27512 (64K) programmed in single pass.
* Automatic [nelligent identifier suppont for eproms able 1o respond. =i
* Selectable programming voltage 257217125V I
ANGE * 3 programming methods: Normal, Intelligent & Pulse (20 sec for a 27125). —-
Ernode n enhanced version of the highly successful EPROMER II providing added * el p?" EULOls supimned,
£n phistication to the eprom programming applications on the BBC computer range, * Iniel HI'_-X. Maotorala 5, HEX and ASCI protocols suppored,
1 facilitid new software also utilises the extra facilities of the BBC Master computer. The * DFS, NFS, ADFS and Rom Filing Sysiem Supporied. i
ogramming methods are ‘state of the art’ of programming technology for fast, * BASIC/Machine Code programming using RFS, ;
4 ficient and cost effective operation. * Powerful editor with input in HEX or ASCIEL. # Full editable 64K filc. L
E_ HAEEEEEGE AR B R AR REE u-q -------- e ' -.u,...- Terarsaaan é * B]n,,:-k g ﬁ[ T e ‘].E a,ddpE‘L A -
ture simpli ¢ The single rail eproms handled by the FM“'H" are: ' % Liser can select any section of the eprom from single byte 1o the full address L
fitted #2716 2733 2764 2TV3R 27256 27512 27513 27001 range 1o blank check /burn/verify. Facility 1o program single bytes makes n
'{l ; mm o 3 : 2516 2532 2564 (NMOS & CMOS) . program development famendment simpler, i
’ Ijéta!ﬁum : ® One time gproms PIIXXX, 87CXXX etc. | * Multiple loading for ROM Filing System =
Fﬁq:lif’t‘ erenti ] ® Also A suffix eproms such as 2TXXXA : Senme f the above features apply o Master Computers anly 2
vertl® software is menu driven, many operations being single key. On screen help EpromRyter interfaces with the BRC through the 1 MHz bus, has a mains
.'FS il ifying the operation being carried out. Will make the programming process very power supply and is fitted with a 3M TEXTOOL ZIF socket to provide ‘
ise filtering ple and easy for both specialists and novices alike. consistent and reliable service for a long period. .
r storing Sl
/1200 a A = () L :
p:lam;ﬁﬁ L An add on unit for Epromer II enabling the user to program
E“st[: t0 user] Ml the good features you would expect ta find in a good source code editor are 8741, 8748 and 8749 single chip microcontrollers. Now with EE
5 s i e i Sl kMl e the aid of cross assemblers such as META, the user can write
.. has a well fram.r{:dr ;din‘ur with colowr highlighting, 3 sound modular code for the above df:k-'%CES and then with the aid of Micro-
progach. "’ Acorn User October 1986 promer program the device.
INS Assembles fq:urJ over 30 popular processors, including ?.:_SQ, * Simple menu structure with on screen help. i.e. select a
6800/01/02/04/05/09/11 etc — and 68000 — using LA function and on the screen will appear details of the s
. mnemonics for each processor, eg. LD A, (HL) for ZR0 and MOV ; :
7. 1000 for 68000 function being performed.
d 1200 halfy 293! ok i : : Comprehensive error reporting and checkin
ok Fully integrated Editor: four field, all search, search/replace, . ; : IE.
b, block copy, delete, move, marked save. load etc. Reacj, verify, blank check, program from 1 to the
23/Bell 10389 Compatible with Portal Eprom Emulators and Team maximum byte count for the device being used at any =
id 1200/75 Disassemblers. address location. —
and als@ Send object code in Intel Hex, S-Record, straight binary ete. down * Support for DFS, ADFS and cassette filing systems. |
duplex. tu_disc.‘-. R5232, parallel port, Eprom Emulators etc — all during * Edit data in Hex or ASCII. -
50 2400/2 31’_“";3'5: o e e e e * Total control via software, no switches to worry about. |
.:;nﬁ‘;i!icn;ritl;:;;?ﬁ :nd‘“ fffe':u?“:';,-pﬂ ng :‘:;]E 4 eni?iﬁi o * Supplied with user manual and software on diskette.
= directives. ; * MPROMER simply plugs into the EPROMER 1I ZIF
32 bit labels; 31 character names. Arithmetic and Boolean socket. T
arithmetic to 32 bits. _ 1
— Modular source code with numeric and string parameter passing. ianiiade,
o see on thel Serial communicator area with eight options lines: echo, control TE AN OC A CCEN - T
paper whemj code trap, LF supression/addition etc, TEAM DISSASSEMBLER W
at you ne Over 500 in use throughout the world in universities and many 2l 2 ) ) e e B
different industries. The third part of the Universal Development System: a Meta e
Two 16K Roms, two B0 track discs, A4 ring-band manual, labelling dissassembler. i
0st populafd function-key strip. Supports 1802, 8080, EHE:‘S. HD64180, Z80, 65XX (includes ! :'{:
us. 65 col, 6511 etc), 68XX (includes 00, 01, 02, 03, 0% etc): :l:t
ingful wor Sl — updates soon for most of Meta processors. B
ber or keep Emulates 2716, 2732, 2764, 27128, 27256, 27512 eproms at 150ns @ Up to 64K of object code translated back into META I8
= commandi] Access lime. _ bt compatible source code modules: labels automatically ry
will displaf Load at 4Kbytes/second — No *‘erase” time, B inserted on all jump targets, memory references etc. M
command I ﬁcﬁﬁn?ﬁiiﬁ H“LE;{!’:“D Eprom socket on target system — SIS ® Pre-editing stage allows marking of object code areas as T
Fully software controlled from Meta Assembler. b‘”m glr:_igg'1 w“':d‘ Iungrwur?l_cn:. fables. T:!":HE fureas dis- 1T
- from 100 times faster than standard EPROM program/erase cycle. assembled into appropriate chrectives instead of garbage L
Fully CMOS compatible; draws no power from target system. mnemaonics., ; ! e
teay Four portals may be independently programmed off same user ® Reconstituted source code ready for immediate re-assembly B
A\RGED. § post cable. _ by META. EE
up to 132 J§ Complete with all cables, manual and disc. ® Omniversal search/replace for re-naming arbitary label A
APHICS RTAL 128 (2716, 2732, 2764, 27128): names with meaningful ones. B L
SR - MIRTAL 51212716, 2732, 2764, 27128, 27256, 27512). B
RENCH, P
. T h Prieg 1 e Micio with Pascal .50 ¥ i
KSPACE PR : In e T Micra LI0.95  PROGEAMMING UTILITY Mintering Awseimhly Uode ERUS  Diwe ook £3.50 I=h
racters or VAT (.Bl'l'l'lgf Code (c) II:I.' | :I"‘L Baowk o £71.50 v acedl Sidew s Bam ".1.:-:.||'I:T' Inlerpreters i Dise Programiming Technigues. £7.95 _:::
: ; MU AGES Unin Llser Ginide. . B LA Liser Candile Rl e i EU.U4 & Compilers._..... i P ] Idsas Sasinies £n 98 S
Ay Lang Prog............ i:::ﬁ: Eindbir il i L EIRdS Advimced Liser Cinlde (3. E15.05 Vigw L0 L et Cinigdy LA Fike Handling onohe BRC . £6.95 B 2
Programning. .. ... £13,4 o Adviticed Liser Ciisisdy L e R R CINDD  Discon cring Dise Dviv s, EP0A
mputer andf Bk o ::::: |“~I} '.t.[.T ::|:l -T: .H””hl\ E15.0H piilicd Assmilba 1 ungaiage A lt'“-'l-.'rl ....... IO Practical Dis Fik
I O Elser Ginide LA M) R P e il CH5.4H) o Ll BIBC EU R W Tl i I oot R (T 05,95
Se and cas WEORTH...... A0.50 s ime wovier € HEG RHC Mlicra Auhanced SOLSNDE GRAPHICS: Mastering the s v £7.55 —
g i1 5 =i ekt Prawerii . [ R Betel £
e but not sofe s e D R AL BT o488 el sl i : e b
hl"ﬁ muc B Paseal Bt Mlanual £10.00 bisitde Dislormaai £X.U5 TSR Abicres Rt Cintid 008 St .. £ 11k55 U AL Funsbenmnnils ok .95 B 1
b _T I W COMALL . £ hath EProsp i T Birin TR BBL Micra ‘~'||.|\--.-\...|'.\. RO RAR Shstaring ¥k 5 £6.95 APPLICATI)NS: T
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0 Prokog Bel Manual.... E10_ 0 Toslbwnn 2. i L1095 Cavnde 1o the BEC ROM.... ... £9.95 SO DI E sy STEMS: BEC iwind Sonall Business £5.78 _':t
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| Computer Aided Draughting for the BBC Micro
i §6 Novacad can drive a plotier to provide drawings af a high quality... & Novacad is a professional package, well worth the £90 for the
3 Novacad is eveellent. It is flexible, genuinely easy i operdte ROM and disc and is expandable to suit your own partictlar
] without much practice, and a pleasure to use. 33 Beebuy December 1986 requirements. | would have no reservalions if I heard Novacad
_ - called, *‘the best on the market””. 3 A&B Computing August 1986
11 A 5“':’“"?‘“53“}‘5] {'!’a‘D pﬁ%kagetﬁw‘ﬂ.h "fm%}"e r"":’l"E‘E"" "f"_h’fh are engineers, plumbers, kitchen planners and many other]
. Eﬁ“ﬂrf ifjwf‘ ’““dm the professional CAD packages costing professions requiring easy 1o use facilities for producing}
T thousands ol pounds. : _ professional quality output are making extensive use of}
o NOVACAD is being used in widely differing fields ranging from NOVACAD’s unique features. NOVACAD is proving to be 2
Emu leading British industries for producing engineering drawings 1o invaluable teaching aid in technical schools and colleges simplyj
1 Accountants’ offices for producing flow charts, Architects, because of the ease with which it can be used.
_:—-...-
. : ] The major features of NOVACAD are: i i s o
] ey «  Simple and easy 10 use with logical command 3 ;3
A
i \ S : sequence, e e
. SO + A large drawing area (approx 13 sCTEENs). 4 I e S o i
: e * The ability to create complex icons (upto 500 S ' 1
‘] i l‘r‘ lines instead of the usual 15 to 20 pixels), i | AT R T T
: @] store them in a library and recall them at SR W e o K ML R
AEE P 1 different scales and orientations. do D s SRR s
=+ = 21 L\-‘-‘- A * A zoom facility allowing magnification of up (e i " . #
T P, B to 20 times to insert finer details. e & )
: A + Block copy of shapes on the screen for .
I EE H] —T e repetitive use. i { |
Ly A/ * Text entry at any 90° orientation at any LR d5ic el
% G i position on the screern. i .
) * Create multi layer drawing with 8 levels i T . E
1 it _ available. : Y
4 7 e i * Full compatibility with the BBC range with -4
T PR b o minimal hardware requirements yet having
I o ' e the capability of exploiting the potential of
o the extra shadow memory or the second pro- o L EXTRAS !
i ¢ ; . cessor’s memory and speed. OPTIONALE RAS
' m MINIMUM HARDWARE * Printer routine for Epson 80 and 136 column ? ,
e REQUIREMENTS printers Plotter driver generator is available &
] - el : ek : optional extra to configure a plotier rog
_}{ ® Any BBC range computer with Acorn DEFS. gBtgl:fmgpi?ilI;?;;llg?:;?"} to oulput Lo anmy for any BBC compatible plotter.
- T _- e o e ; configured programs for the popular pld
Sy ik Ak RO single drive lie Epson HI 80, Hitachi 672, Plots
- # Epson compatible dot matrix printer. Penman and HP GL. This program al
el y _ e i the drawing to be scaled to the maxsl  floppy
ol ‘vh‘lﬂl balam;:l BBC B, Nli;}\- A(..:}ED ]uperau;i__nlwu NOVACAD platter size thus enabling drawing of AN less abr
| mode 4 allowing use of any Z colours. wilh g z : A1 sizes to be produced with equal ease
NIT shadow memory of the BBC + ar the Master, il is available in two versions zoom Facility will enable inaccuracig :Fterragf
Bm can also operate in r_ﬂ{)deD for higher resolution *BASIC wversion for cursor control from the drawing on the screen 10 he eliminateds 2 ?1‘]
mi or mode 1 for allowing use of any 4 colours, and kevboard ROUTCAD b L and dig
=11 it will provide additional user memory for more Y e - ot o B .h_(}-mﬂr.'" pag M flog
i sl drawings. *T/M version for cursor control from the F0 el QAP STy allowd guaran
i . b pro uction ©obf shapces rawn o .
Bl 6502 second processor or the Turbo on the keyboard. Tracker Ball or a Mouse. NOVACAD in 3D on suitable material8 for life.
H Master will also increase the drawing speed con- ideal for a range of applications incl
Tt siderably. template making and model building.
__ | L Ly L] 4 L4 -
0 NOVACAD package includes a 16K ROM, Utility disc and a comprehensive manual

All users of Acorn’s VIEWSHEET spreadsheet program will WINDOMATIC provides a quick and easy way 1o conligus
be aware of its powerful windowing facility which allows the screen and printer allowing complicated documents &
screen and/or printer (o be configured in upto 10 separate reports to be set up much more casily. 1t displays complete (€3
windows taken from anywhere in the sheet. They will also be information on all 20 windows and accurate  graphs
painfully aware ol how difficult and time consuming it is [0 set representation of the screen and printer outpul.

up a required display. Although VIEWSHEET allows Fhe package includes a screen dump routing for Epsol
configurations to be saved to the media, it does not have printers and allows use ol other printer dump packages.

The program is compatible with BBC Master, B+ and 63
and Turbo second processors. 1t can be entered [Tof
VIEWSHEET by use of function keys 0T may be run k¥
WINDOWMATIC has been produced with the intention of loading a previously saved window configuration from dis
recitifying these shoricomings and 1o bring out the very best The program is supplied on a disc with a comprehensit
from VIEWSHEET. manual. ——

pooe L i _ — -+ . WAT
. EEsssaNENENSSEESSESNSEERSSENESSRRRSRARRRREET CLLEE

provision for deciphering them.
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HNOLINE TTTI 1T RETAIL SHOPS “+H-HHHH-HH1 For fast delivery telephone +F

hr viewdata systcm] 111 15 Burnley Road, London NW10 IED your order on 01-208 1177 +
:01-450 9764 4444 Tel:01-208 1177 Telex:922800 —using VISA/Acess Card 1+

Bt - (close to Dollis Hill €) T | K 0
ILDB’.DER T West End Branch [T L _jflm
Burnley Road [ 11~ 305 Edgware Road, London W2 T ' Orders welcome from | 1 (b) £2.50
don NW10 1ED ~Tel:01-723 0233 11111 I government depts & 1111 (c) £1.50
lex: 922800 +++1+ f {near Edgware Road '9} 2 11 'r educational eetdbtishmentﬁ -:-_._: [d] £1.00
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3M FLOPPY DISCS

Individually Tested and
Guaranteed for Life

Ever mindful of the catastrophies
caused by data loss, 3IM make
floppy disks that are at least 329,
less abrasive than the industry
average. Which is why

after stringent analogue

and digital tests each
IM floppy disk is
guaranteed error free
for life. ;

: change without notice -
Please add carriage -+

All prices ex VAT,
111 Prices are subject to-

(a) £8.00 {Datapast} THEE

!

o

HROUGH

TECHNOMATIC WINCHESTERS

* 1 Mhz bus extension cable

* Cased with power supply and cooling fan

* Fully compatible with Acorn ADFS and FS III

* Fully compatible with S.J. Research file server

* 12 months warranty

10 Mbyte £399 (a); + 20 Mbyte £499 (a)

:lFtWEl

Fuw o

['JE'IL’EU

* 400K /640K capacity perdrive in

DFS/ADFS modes.

+ (This offer valid whilst current stocks last and on orders received before 27th March)
Special Adaptor for S.J Research File Server £28

Single Drive £75 (b)

* Mitsubishi 80 track double sided ultra

low power, fast access mechanisms.

* The drives are supplied fully cased
and with cables ready for connection to

a computer.

* Drives powered from the computer

* 2 years warranty.

Dual Drive £134 (b)
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CASPER UPGRADES
BBC TO 68000

-
I

+ £2 80 P+F + VA

As reviewed by Mike Cook, Micro
User March '87

B 68000 2nd processor card with 128K RAM.

B 68000 two pass assembler with system monitor
and BBC link software in EPROM.

W Two system diskettes (40 or 80 track).

B Cable and fixings.

W Comprehensive Users Manual covering installation,

assembler instructions and teaching guide.

CA Special Products Ltd.
FREEPOST Moss Way Donibristle Industrial Park Du nfermline FIFE

Remittances by post or Tel: 0383 823928 -

Cavernment + Educational Establishments’ Officlal Orrders Accepbed.

AN

(Dep

SECOND HAND
BBC'S BOUGHT AND SOLD

APPOINTED WATFORD DEALER
Mancomp are now the main Northemn
Distributors for Watford Electronics
and will be stocking all of Watford's
popular range of hardware and
software — all at Watford's prices

Phone first for availability.

B.T. Approved
Modem complete with software

£86.25
300, 1200 & Prestel Auto Dial
Modem alone — £89.95
Software — £39.95

All our prices include VAT Please add carriage
£5.50 for Printers & Drives £1.50 for other items
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INTWORKS LANE, LEVENSHULME, MA
Tel 061- 224 1888 or 061-224 9888
=EXPRESS SPECTRUM,§
nd COMMODORE
REPAIRS! %5 =7

Terms and condricns axwlable oo request

Does your BBC havea

O

one track mind?

True multi-tasking will
put you out of your misery!

Your BRC now has the tnae multi-tasking
potestial of mach bigger machines

M5 Soft have cracked it!

This modube, packaged as a
ready-1o-it siceways ROM, brings
you @ robust system that olds 1
its pwn in the most demanding -.;-
|ndustrial and laboratony conditions. | :\:H

Ani thete is no inberference with
mormal BASK fusctions; Mult-Basic ||I.
enhances the power, spoed and ||
ressel abrility of the best BASIC
Inserpeeter there 8.

_,.x?? Real time Programs now
T, possible on the BEC Micr.
I ® A serious tool - notan
i evaluation package

lllf # Mo extra hardware neguieed
|- N mdifications needed boyous

) BEC Micro
<2 Faster than procedure driven fasis

ot

So if you want:

# full MULTE-TARERG with 2p 12
K barkgrodid meds ren fing
eroamiy with (he Ml pogram

#§ BAC Baair CONTROL FEATURES
st Iy erhanced

B (ke wiliny 4 s REAL TIME

=t e

@ comred of FHYSICAL INFUTDATFAUT
-~ §eal-time COUNTERTIMERS
44 W @ readtime TASE INTERVAL TIMERS
'|-. | COMPREHENSIVE MANITIAL that

f s T enechh COMRITNE 18 e,
* i rany pracleal e

MULTI-BASIC
is what you need

LUbmit 18,

CMS Soft Limited

|
Chelmshoed Ropd, Great Dummons ") ‘I \'
Esses CM4 156 ) SUTS
Felephons (1227 34141 nJr

Industrial Estate

{.

S et

W i sl UK with Whike-u-Wait repairs!

FOR PROFESSIONALISM — “Of all the
repair companies ‘Sinclair User” spoke

W with INTERMATIONAL repair service!

to. MANCOMP seemed the MOST
PROFESSIONAL when it came to advice

your computer being repaired and if
there is Aothing wrong with it we will
tell youltl

gy and a helpful attitude” ALIG 85,
FOR HOMESTY — We let you watch

15§ FOR REPUTATION & HELPFULNESS

*| have come across a firm that wall be
more than willing to advise you s to
how o remedy your problems. They
are called MANCOMP and as well 35
repairing faulty cOMputers. are also
quite willing to discuss your prodlems
with you and offer reasonably cheap .
and mare impartantly CORRECT
CURES™ Phil Rogers POPULAR
COMPUTING WEEKLY JAN BS5.
What we do today . .

NCHESTER M19 3JP.

|

St

WHY PAY HIGH
‘FIXED’ PRICES

(We do not charge you for our fancy
premises by charging high ‘fixed'
pricesl) Reputations take time to
build. we have been repairing ZX 81's,
Spectrums. QL's. Apples and BBC's
professionally, for 2'% years — who

is coming second?

WHY DELAY - QUR ESTIMATES ARE

FREE AND WITHOUT OBLIGATION. IF

¥OU DO NOT LIKE OUR ESTIMATE

WE WILL RETURN THE COMPUTER

AND REFUND THE POSTAGE INCURRED!
EXTRA-SPECIAL BISCOUNTS FOR EDUC
INST, H.M. FORCES, CHARITIES. HOSPITALS!
Every parcel sent by Foyal Mail Receipted
Post and insured for return journey!

{For next day delivery include £1.50 extra).
{Securicor by prior arrangement].

. others do tomorrow!
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words

WORD processing is now a major appli-
cation for micros, but merely manipu-
lating words is no longer enough. The
computer is capable of more and soft-
ware is finally emerging to allow this
greater sophistication on the BEC Micro.

Last year saw the release of
Acornsoft's spelling checker Viewspell
which has a 75,000-word dictionary on
an 80 track disc.

It works by checking the words in a
document against its dictionary after the
whole document has been typed.
Typically this takes around two minutes
for a two page document.

After Viewspell has identified incor-
rect words the word processor is re-
entered to make the corrections.

Computer Concepts has approached
its spelling checker from a different
direction. Spell-Master has the diction-
ary on rom so it sits inside the computer
allowing much faster access.

This means that as well as operating
as a language system like Viewspell it
can also operate from within a word
processor, checking words as they are
typed.

Spell-Master is supplied on two roms
mounted on a board that fits into just
one socket — making a massive 128k on
board. As well as the 57,000-word dic-
tionary this holds the Spell-Master code.

The rom board can be fitted into any of
the spare rom sockets on the BBC B or
B+. It is designed to overhang roms in
adjacent sockets — with the exception of
double height ones such as Inter-Word
which are too tall.

On the Master Compact it needs to be
installed into one of the two higher
sockets.

On the Master it can be installed in
the highest socket (unless you have one
of the early Master 128s where the

way with

operating system is on a dual chip) or it
can be inserted into a Care Electronics
rom cartridge.

The checker has linkages to Inter-
Word, View, Wordwise and Wordwise-
Plus for immediately checking words as
they are typed in.

Inter-Word already has menu &8 built in
for Spell-Master. View, Wordwise and
Wordwise-Plus users need to press Con-
trol+J when in edit mode to get the
Spell-Master menu window,

In all of the systems, once activated,
Spell-Master issues a beep every time
you type a word that is not in the dic-
tionary.

A spelling checker is not much use if it
does not let you add words to an existing
dictionary or create your own.

Spell-Master does this by building up
user dictionaries in sideways ram. While
sideways ram is a standard feature on
the Master and Master Compact, if you
own a model B or B+ you do need to
have a sideways ram board fitted.

It is the immediate checking of words
that is the most impressive feature of
Spell-Master and the one which will con-
tribute most to its success.

All words of three letters or more are
checked. | have used it with Inter-Word,

1: Ignore
21 ﬂad to dictionary
! Correct uword

50 End check

Wordwise-Plus and View 3.0 and found
that it did not perceptibly slow down the
action of the word processor.

It does look neater with Inter-Word
{due to the built-in menu) but it func-
tioned equally well in all three,

In View it is sometimes necessary to
reformat the text after corrections from
Spell-Master, but this is the same when
performing corrections normally.

The Spell-Master menu allows the
whole text, a marked section or the text
after the cursor to be checked.

The dictionary can be browsed through
and you can switch the immediate
checking facility on or off.

When Spell-Master issues its beep
telling you that that a word is not in the
dictionary the most probable reason is
that it is simply mistyped.

If the word is corrected Spell-Master
will remain silent, but if after altering
the word you attempt to move the cursor
away and the word is still not in the
dictionary you'll hear another beep. But
at no time are you forced to take any
action.

Pressing Control+C checks the word
at the cursor. If the word is not in the
dictionary a window appears giving the

Turn to Page 116 »

therefore in view of all of the circumstances I regret that it has become

necessary to review our

Figure I: The
Speli-Master
menu in View

] contract with you amd that we now
have no alternative but to termimafe our agreement. I realise that this
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options of ignoring it, adding the word to
the user dictionary or browsing through
the main dictionary.

If the third option is chosen the whole
dictionary can be examined, using the
cursor keys until the correct spelling is
found. At this point pressing Return will
replace the original word in the text with
the corrected one.

Pressing Control+V at any time will
check the text from the current cursor
position to the end.

As with Control+C any words not
found in the dictionary will cause a
window to appear giving the options of
ignoring the word, adding it to the user
dictionary or browsing through the
dictionary to find the correct spelling.

If you are unsure of how a word is spelt
you can enter the dictionary browse
option, find the word and press Return 10
insert it into your text.

A number of useful commands are
provided as star commands allowing you
to look at parts of the dictionary — these
are a great help for solving crossword
clues.

The authors of Spell-Master have also
included a text editor which performs a
number of functions. Cursor movements
are compatible with Wordwise and Inter-
Word, blocks of text can be marked,
moved, copied or deleted and there is a
search and replace facility so it could be
used as a simple word processor.

This means that files from sources
other than the word processors already
mentioned can be loaded into the editor
and checked.

The checking is carried out in much
the same way as checking the entire text
in one of the other packages. In the
editor the checking menu appears after
pressing f1.

The editor also provides the means to
create user dictionaries and edit the
contents of existing ones. This is impor-
tant, otherwise words that are wrong can
be accidentally added — and never
removed.

One of the options in the editor allows
you to do is to spell-check files. This
might be useful if a file is too large to fit
in memaory. i

It works by reading in the original file
word by word, checking each one and
writing it out to an output file. If the word
is not recognised it is preceded with .

If the output file is the same as the
input file, the first letter of the unrecog-
nised word is replaced with the
backslash |. In both cases a list of words
not found is placed in the editor.

Although the Spell-Master dictionary
is smaller than Viewspell's, in practice |
did not find much difference in the
number of words that | use which are not
included.
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Figure If:

The Spell-Master
menu in
Inter-Word

Viewspell's dictionary is probably
more consistent, being supplied by
Longmans, whereas Spell-Master's is
more pragmatic. Neither have much in
the way of proper names, but Spell-
Master seems slightly better for com-
puter terms.

Even if the only function of Spell-
Master were to check text as it is typed
this would be a remarkable product, but
in fact it is far more versatile than that.

If you regularly do word processing
you will quickly appreciate that the
whole range of commands add together
to improve your style and confidence,
whichever word processing system Yyou
use.

Spell-Master is very fast, the diction-
ary is adequately sized and it is easy 10
use.

However, it is not really usable without
having sideways ram for the user dic-
tionary, which will be a problem for many
B and B+ owners, though | understand
Computer Concepts is thinking about
bringing out a low priced extension
board.

Additionally it is not possible to
search the dictionary with variable
length wildcards.

Spell-Master is more expensive than
Viewspell but for the serious user itis a
much better buy. Used with Inter-Word it
provides the standard of word process-
ing facilities you expect, but do not
always get, on much more costly
machines.

*ANAGRAM: Entering a string of letters
causes Spell-Master to list all the words
in the main dictionary that are anagrams
of those letters.

*BROWSE: Allows you to examine the dic-
tionary, either by using the cursor keys
to move around, or by typing in the first
few letters of a word. It includes the
main dictionary and any user dic-
tionaries present.

*CHECK: Checks for a particular word in
the main dictionary. It allows wildcards

to be used: # for any character and * for
any number of characters.

There are a couple of restrictions,

however: You have to give the first two
letters of the word and * can only be
used at the end of a word. This means it
is not as powerful a command as
Viewspell's SEARCH.
*CROSSWORD: This really shows the
speed of Spell-Master. It is similar to
CHECK in that you give the letters you
have with # for the unknown ones.

But unlike CHECK this will allow
wildcards in place of the first two letters.

Looking for “worthwhile”, (which is

near the end of the dictionary) giving
“4## #thwhile” took 8.57 seconds on my
model B. The same test with SEARCH in
Viewspell took over 4 minutes.
*DLOAD/DSAVE: These commands load
and save the user dictionary into and out
of sideways ram.
*FUZZY: Lists words in the dictionary
which sound like the one you give. This
is to allow approximate spellings to be
entered.

Generally | found this worked well —
sometimes it gave only a couple of
options, sometimes quite a lot. But it
does require the first letter to be right.

For example “philosopher” was not
found after typing “filosopher”, but it did
find it for “philosofer".

*SPELL: Enters the Spell-Master editor.
*WORKON/WORKOFF: Enables and dis-
ables the Spell-Master rom from
claiming the 256 bytes that it needs to
do the instant spell-checking in View or
Wordwise.

Unless instructed by the *WORKOFF
command it will always claim this space
if View or Wordwise are present. It does
not require this space when working with
Inter-Word.

Product: Spell-Master

Price: £59 {rom} i

Supplier: Computer Concepts, Gaddesden
Place, Hemel Hempstead, Herts. HP2

BEX.
Tel: 0442 63933
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Golden
opportunities

LAST month | looked at how you send a
letter using electronic mail (Email). As
with ordinary letters, which can be sent
recorded, registered and so on, there
are a lot of options available to senders
of Email.

This month | intend to look at some of
the options available to people using the
Telecom Gold system — similar facilities
exist on most Email services.

First, a word of advice. To save you the
embarrassment of all your mistakes
showing when your letters are received
by someone else, try out new features by
writing to yourself first.

To see the results in your own mail-
box, just enter your mailbox number
when you are prompted for the name or
number of the person you are sending
the letter to.

You'll notice that most of the illustra-
tions in this article are from MAGOO1 to
MAGOO1 — that's from me to me.

It's rather impersonal to have to enter
a number at the “To" prompt each time
you send a letter. You can set up your
own directary so that you can send mail
by name rather than number.

To illustrate this we'll set up a direc-
tory with four entries in it. You start by
creating a MAIL.REF file: To do this at
the prompt enter:

The computer will respond with:

Now type in your names and numbers
separated by a space with each one on a
new line.

If you want to send mail to a group of
people you can attach more than one
number to @ name by including them in
the list separated by spaces.

When you have finished entering the
names press Return on a blank line and
the computer will respond with:

You are now in edit mode and can
easily save the file. Type:

The result of setting up my MAIL.REF
file is shown in Figure I. Just as with
letters, the file can be created on a word
processor and transmitted when you are
ready. There's no need to type itin while
you are online.

You'll notice that the last entry in
Figure | contains two mailbox numbers.
This means that by sending a letter 1o
LOT both MAGOO1 and MAG999 will
receive copies.

Unfortunately you can't put your own
number there twice so this is one you
can't try within the confines of your own
box.

Before leaving the subject of MAIL REF
files. there are a couple more points you
should know.

Firstly, if a file already exists you can't
save a new one. To erase an existing
file, at the prompt type:

It is possible to edit a file on the Gold
computer, but that would be the subject
of an article on its own. For now let’s just
say that if you want to change a file,
delete the old one and start again.

If you keep your word-processed file it
can be edited and retransmitted to Gold
at any time.

Sometimes you may want to know that
a recipient has received your Email. All
you have to do is put AR {Acknowledge-
ment Requested) into your message.

—

=ED

INPUT

PETE MAGHRT

PETER MaGA@1

PO MAGEA1

LOT MAGREY MAGYSY

EDIT
SAVE MAIL.REF

=

Figure I: Creating a simple MAIL.REF file

>MALL SEND PETE AR

Subject:
Text:
This is a test of AR.
|ﬁ

Figure 11

WAGART -- Sent

-

Figure II: Asking for an acknowledgement
with the command in the address line

As with all the options I'll be discuss-
ing there are two places where this
command can be put — either as part of
the “To" line or at the end of the mess-
age, where it has to be preceded by a
full stop.

Figures Il and lll show the two ways of
issuing the command and Figure IV
shows what the sender will see.

If your message is so important that
you want more than just an acknow-
ledgement you can insist that the
recipient replies. The command to do
this is RR (Reply Requested) — again, it
can entered in either of the two places.

Figure V shows how the recipient is
prompted for a reply. As you can see, it
is possible to Quit, but the letter will still
he there next time the mail is read and
will have to be replied to before it can be
deleted.

Your letter must be important if you
have asked for an acknowledgement or
reply, so to ensure it armves quickly you
can also send it express. This puts your
letter at the front of the recipient's mail
gueue.

If he is online, it puts the following
message on his screen to say that a
letter has arrived:

call from MAGER1

The command to send express letters
is EX and it goes in one of the usual
places. It can be combined with one or
more other commands such as:

To: MAGOOT AR RR EX

Why would you want 1o request a reply
and an acknowledgement on the same
letter? You will receive an acknowledge-
ment as soon as the recipient looks at

smail send Peter

Subject:
Text:
Another test of AR.
.ar

%

Figure 111

MAGRET == Gent

5

L
Figure WlI: Acknowledgement requested
as an afterthought

=mail read

To: MAGART
From: MAGREY Posted: Mo
n o 16=Feb=-R7 21:43 GMT Sys 72 (1)
Subject: Figure I1
heknowledgnent Sent

==Ngre==

Figure IV: Recipient’s message when he reads
acknowledgement requested mail
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his mail but, although he can’t delete
the letter without replying. he can leave
responses until later.

Confidentiality can be a problem if
more than one person has access to a
mailbox. If you want to restrict certain
mail to one box user to read you can give
that person a password and use it on any
mail you send him by using PA followed
by the password.

Figure VI shows how to send a mess-
age with a password attached, and
Figure VIl shows how the message is
received and the result of entering both
an incorrect and a correct password.

If you are the forgetful type dated mail
gives you an ideal way to remind
somebody (even yourself) to do
something on a specified date.

Mail sent using this method will not
reach the recipient until that date and
the form of the command to send it is:

So if | want a letter to arrive on
February 14, 1988, the command
takes the form:

The way to send a letter like this is
shown in Figure VI, but when it arrives

=nail read

To: MAGEDT
From: MAGEA1 Posted: Mo
no 16-Feb=87 Z21:47 GMT Sys 72 (1)
Subject: REPLY TO THIS
==Waré==
You can't delete this without replying.

Reply Requested.

Text:
g
=nail read
Ta: MEGEDY

From: WAGRRI Posted: No
n 16-Feb=B7 21:47 GNT Sys T2 (1)
Subject: ‘REPLY TO THIS
--More--delete
Reply Reguested.

Text:

0K, you win. I'tL delete it now.
.5 5

MAGEAT --  Sent
Action Required: del

End of Mail.

B

at the recipient it will appear no different
to one posted on that date.

One of the big advantages of elec-
tronic mail is that multiple copies of a
memo or letter can be sent very easily.
You can send these copies in several
ways, the difference being in the manner
the recipients see who the letter has
also been sent to,

If the mail is to all recipients just list
their names when you are asked who the
letter is to — or put several names in your
MAIL.REF file as | did with LOT.

So, to send mail to MAGOOL1 and
MAG999 | can enter:

MAIL SEND WAGRD1 MAGY9D

MAIL SEND LOT

The resulting message to the recipient
is shown in Figure IX.

If your mail is to one person, but you
want others to see it and the recipient 1o
know they have seen it, then use a
Carbon Copy (CC).

For instance, if you send someone a

>mail send magB@1 pa pete

Subject: Test of password
Text:

This i3 secret.

LER

5

Figure Vi: Use a password fo ensure
the confidentiality of mail.

=mail read

Ta:  HAGEET
From: MAGED) Posted: Mo
n 16-Feb-B7 ZZ:11 GMT Sys 72 (1)
Subject: Test of password
Password: fred
Bad password

End of Mail. -
=nail read

Ta: MAGEDY ;

From: HAGRDY Posted: Mo
n- to-Feb-37 22:11 GMT Sys 72 (1)
Subject: Test of password
Password: pete
==More==-
This is seceet.
Aetion Reguired: del

End of Mail.

>

request to do something and want his
boss 1o know you have asked him to do
it, use CC and and the boss will receive a
COpy.

The actual recipient will also know
that the boss has been sent the copy as
shown in Figure X. Although I've only
sent one copy, CC can be followed by a
whole list of names or numbers.

In the above example, if you didn't
want the person to know that the boss
had been sent a.copy, use BC (Blind
Copy) instead of CC. The boss will still
be sent a copy but no indication will be
given to the recipient of the original.

It is possible to store a letter that you
frequently send, or one that you want to
send to several people in a slightly dif-
ferent form, on the Gold computer. To do
this all you have to do is type:

You will be asked whether you want to
transmit to or from the computer and you
obviously answer:

TQ

You will then be prompted for a filename
— I'll use LETTER for this example — and
you'll then be told to prepare your tape
or disc.

At this point you can send a word-
processed letter as | described last
month, or ignore the prompt and press
Return then type in your letter. When you

Turn to Page 120 »

>mail send magBd1 da 17/3/67
Subject; delayed

Teut:

This will arrive tomorrow.
]

MAGEE1 -- Sent

>

Figure Vill: Delayed mail is an
ideal way of sending reminders.

To: MAGDEY
To: MAGY?9
From: MAGHE Posted: Tu
e 17-Feb-87 21:27 GMT Sys 72 (1)
Subject: Figure IX

==Rorer=

Figure IX: Email can easily be sent to
several people at the same time

To:  RAGEA1
Ce: MAGYYY
Froms= MAGED Posted: Tu
g Ti=Feb=87 . 21:24 GMT Sys 72 (1
Subjert: Figure X

=~Rore=-

Figure V! You have fo reply to
mail if the sender requests it

Figure VIi: You must know the password
to read password protected mail

Flgure X: Use carbon copies to show the
reciplent that somone else has a copy
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< From Page 119
have finished type:

S DT

The letter will be saved as a text file
and Figure XI shows the complete oper-
ation. The saved file can be lpaded as
part or all of any letter by entering:

. LOAD LETTER

Figure Xll shows me sending the same
letter {which | had previously saved) to
two different people, though with varying
first lines. When you have finished with
it, LETTER can be deleted using the
DELETE command.

Well, there you have it. Just some of
the possibilities when you send Email.

The best way to familiarise yourself
with these is to work through the figures,

substituting your own mailbox number-

for MAGOO1, then experiment with
various combinations of commands.

You'll notice that | have mixed upper
and lower case letters in the figures —
you can use either.

And remember, to save you looking
silly when the unexpected happens and
your mail doesn't go exactly as planned,
practice by sending letters to yourself.

QUAL-SOFT

WELL DR HARLEY

=Emit
TRANSMIT TO OR FROM THE COMPUTER? to

WHAT WILL BE THE MAWE OF THIS FILE? - ie
i)

PREPARE YOUR CASSETTE/DISKETTE TO TRANSH
IT DATA,
PRESS RETURN, THEN BEGIN SENDING

(hit BREAK or enter “.END" when done)
This is a demonstration letter.

1. & just typing it in, but I could
have word-processed it if it was
longer.

end

>

LD1 upgrade DIV1 '85 were introduced, the 1st graphics oriented,
of a newly promoted 1st division team, which you have to build up into a challenger, an
game uses professional simulation techniques which produce a true, natural management
exercises of other "simulations”. This caused this response:

"Hugely enjoyable but dangerously addictive" says Dr. Trevor Harley, Department
of Psychology, University of Warwick
YOU AIN'T SEEN NOTHING YET!!

To the versions we've added; the F.A. Cup, the European Cup,
different seasons and to allow a massive transfer market of over seventy players, from World
3D, 22 man, 90 minute football match graphics, improving the graphics' layout, We've added sound,
matches), and replaced the complicated maich statistics with a post match individual player assessmant We've
The games are now almost three times the size of the originals, using two tapes plus the multiple datafiles. But .. ..............

Figure XI: Saving a file on Gold
computer for later use

Gold even provides you with an easy way
to do this. Try:

MAIL SEND ME

@ Next maonth, we'll take a break from
Email and look at some of the sources of
telesoftware avallable and how you can
quickly obtain a copy of a program down
the telephone wires from a friend who s
miles away.

THOUGHTWAR

Way back in 1983 we introduced LEAGUE DIVISION 1 for the BBC Micro. In September 1984 the original version of SOCCER SUPREMO, and the
the 2nd an out and out strategy game. In both games you become the manager
d hopefully winner, of the 1st Division Championship. The
simulation rather than the simple minded mental arithmetic

THE NEW

WE'VE ADDED NOTHING TO THE COsT!

SMATL SEND magl@l

Subject:
Text:

Dear Peter
Jload Letter

19 line{s) loaded.

Greeting

5

MAGBO1 ~-- Sent

>nail send mag¥99

Subject:
Text:
Dear Helpline

oL Letter

19 Line{s} loaded,

Greeting

P.5. Don't forget to answer the question
1 asked you.

5

MAGBE1 -- Sent

R

Figure Xli: Send a quick letter by
using a saved file as part of it

Sports simulations

=

TAPE 1 TAPE 2
- SOCCER SUPREMO ik
AND
Divirﬁ%;%:r:tbail L EAG U E D I V | SI 0 N O N E Eﬂﬁ%‘zﬁ?
e A SOCCER MANAGEMENT SIMULATION O Whinu

the U.E.F.A.Cup and the Eurcpean Cup Winners Cup. We've introduced multiple DATA files for the
Cup stars 1o top scoring non-league players. Soccer Supremo retains the
in-match injuries, named goal scorers, penalty shoot-outs (European
... well, lots of other small improvements.

The new games are supplied DIRECT from QUAL-SOFT. TAPE 1 + TAPE 2 + Manual, P&P and VAT still costs £9.95. RELEASE DATES: SOCCER SUPREMO is
immediately available, LEAGUE DIVISION ONE will be released on the 21st February. Current owners of SOCCER SUPREMO, DIV 1 85 and the COMBO tape can obitain

a £5 rebate. Just return your tape and include payment of £4.95.

QUAL-SOFT

Dept. MU,

18 Hazlemere Road
Stevenage SG2 8RX
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IPREMO is
 can obtain

Four rip-roaring games for
vour computer for
less than £1 per game!

Three of this high-powered collection
are top-rate machine-code versions of
arcade classics and the fourth is a
thrilling real-time adventure game.
There’s hours of enjoyment and
something to suit everyone in this
unique value for money collection.

B L et e e L L D e

SNAPMAN - Guide your man
through the maze as he munches
energy pellets and avoids hostile
aliens.

Hr lcige
tw: CYIERFILOT OIEK PHiW

THELPF AL

FORWED aFT PORT  OTARDOARED  ACTIVWATH
IACKE BLART CLOBE CYCLE ODRDF DODETLL
NCK EMTER EAT EMIT GET GO
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TELEPORT UGE UMLDCK WEAN
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MAYDAY - A futuristic adventure!

As captain of an interstellar cruiser
you must guide the sole survivor of a
stricken space freighter through the
wreckage of his craft. If you fail to
recover those vital medical supplies a
whole planet is doomed!

PANZER ASSAULT - You are a
tank commander engaged in vicious
combat against encircling enemy

ltmi*ﬂli- HIBH E1D8® LIVER AL
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L B & R _E_F_ 4 % A5 J
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ALIEN INTRUDERS - With only
your laser for protection you must
destroy the waves of aliens who
threaten to engulf you.




PROGRAM

LiBrary

1 {{{{

Compiled by Steve Turnbull

WELCOME to part two of the Library, and
thanks for sending in all your routines.
Remember, they can be in any language.

This month we have an advancement
on the FNin routine, an all-singing shift-
| down routine for Basic programs, a 6502
machine code routine for turning the
cursor on and off, and a couple of
routines to tidy up the Master clock.

A quick word on how you should
present your routine: i should have a
brief description of its salient points, per-
haps a justification of why it's better to
use then anything else, and an example
program to demonstrate how it works.

In Basic avoid all GOTOs and GOSUBs,
because any routine should be relocat-
able inte any program. And in machine
code make sure all memory locations are
named — such as charbuff instead of
&C00, and oswrch instead of &FFEE.

Happy programming.
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Tithe: STRING INPUT
Language: Basic
Author: Teri Paul

String input using the Basic INPUT
command (or osword O from any lan-
guage) is very dangerous. Try typing:

MODE 7:INPUT A%

Then press the following keys in order
Control+V, Control+E, Control+Y,
Control+E, A, A, A, A. This changes to
Mode 5 then draws a line on the
screen — all from an INPUT comand.

But good commercial programs
don't allow this, what they use is an
idiot-proof input routine.

Here is a general string input
routine which behaves identically to
the INPUT statement which takes as
parameters, permissible keys, an
initial string, the maximum line
length and whether a zero length
string is acceptable. It uses the FNin
routine as a building block.

Line 140 contains essential

initialisation, d!# is Delete, In% is the
line delete — Control+U — and cr# is
Return.

While this has been kept to the
normal values for input, you could
change these to any keys — for
instance Control+K to Kill a line.

Line 270 ensures that the cursor is
positioned correctly in the line. Lines
280 to 300 select the acceptable
keys, and particularly whether cr$ is
allowed when the input string has
length zero.

Line 310 gets the input character
and line 320 selects the appropriate
procedure to either delete a
character, delete a line or add a cha-
racter.

The main part of the routine
repeats until a cr$ has been
accepted.

A new line is generated on screen
and the final string is returned.

108 REM *% String Input #%

110 hi$="ABCDEFGHIJKLMNOPARSTUVWXYI®
120 lo$="abcdefghijklmnopgrstuvwayz’
130 nm$="D123456789" :5p8=""

160 dlS=CHRS127: nS=CHRS21:crS=CHRE1]
158 PROCeursoffasi=":(L5

168 REPEAT

178 PRINT Type in a line:’

188 sS=Flstr(hiS+loS+nni+sp$,s5,108,TR

UE)
190 UNTIL s5%="
¢0B PROCcurson:EMD
rl Bt
270 DEF FMstr(k®, sS85, LK, TL)
238 LOCAL XX,YX,PY,a%,i8
248 XE=POS:YE=VPOS
250 PY=LENsS:PRINT s5;
260 REPEAT
270 VDURT(XE+PLIMODABY R+ (XE+PIDIVLA
2BD a$=kS:1F T% af=as+crs
290 IF Pi=@ aS=a$+cr$+dl3+Lns
308 IF PY=L% a$=cri+dlS+in
318 i$=MIDS(a$,FNin(as),1)

320 IF i3=dl3 PROCdL ELSEIF i8=Ln% PRO

Cln ELSEIF i$<>cr$ PROCad

TI@ UNTIL i$=crS:PRINT:=s3
3468 ---

358 DEF PROCAL:s$=LEFTS(s%,PY-1)
4@ VOUT2T:PE=Pi=-1:ENDPROC
378 ===

1E@ DEF PROCLn:LOCAL 2X

190 FOR IX=1 TOQ PX:PROC!

400 WEXT:ENDPROC

(18 ===

L2@ DEF PROCad:s$=58+1%

630 PRINTiIS;:PX=PE+1:ENDPROC
LiB ---

LS5@ DEF FNinCkS$):LOCAL LX

L&@ PROCcurson

470 REPEAT IX=INSTR(kS,GETS)
SRR VDU -Ta({I%<>0);UNTIL 1%=@
(90 PROCcursoff:=I%

508 ---

518 DEF PROCcurson

520 WoU23;29194;8;0;0; :ENDPROC
¥

540 DEF PROCcursoff

550 VOU23:8202:0:8:8; :ENDPROC
560 ===

e -
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Title: CURSOR ON/OFF
Language: 6502
Author: Jeremy MNorth

Title: RELOCATOR

Language: Basic
Author: Tim Arrowsmith

When using long graphics programs
from disc it is often necessary to shift
the program down to the lowest
allowable page.

Most shift down routines involve
messy function key definitions which
are hard to type in correctly.

But it is not necessary to |eave the
program for the shift down; a much
more elegant routine is shown here.

Line O is added at the start of your
program and the procedure definition
itself must be right at the end.

When the program is first RUN,
PROCreloc is entered if the page is
already equal to or less than the
required page then the routine exits.

If the shift-down is required then
the “Relocating...” message is dis-
played and the program is moved
down four bytes at a time.

So that you know the program is
working there is also the sound state-
ment which starts at the lowest pitch
and moves up to the highest pitch.

Finally, PAGE is set to the new
value, the keyboard buffer is cleared,
then OLD and RUN are inserted along
with Ascii value 6 which switches the
screen drivers on.

Finally the screen drivers are
switched off and the program ends.

While the screen is off the OLD is
performed at the new page position
resetting TOP, the screen drivers are
switched on and the program runs.

PROCreloc is entered a second
time. But this time the page setting is
acceptable, the routine just exits and
the rest of your program Iis run as
normal.

Drawing screen displays with the
cursor still active looks messy. The
following routine allows you to per-
form the cursor switching in machine
code and complements last months
Basic routines.

The only point of interest is that the

carry flag is in bit position zero.

This means it can be set, the flags
pushed on tc the stack, pulled off
into the accumulator and then
isolated with the AND #1, so creating
a value of zero or one in the accumu-
lator.

100 REM %% Cursor OnfOff +*

118 MODE 7:PROCassen

128 REPEAT VDU3D:CALL cursoff

138 PRINT'Cursor on? (y/n)’;

148 IF FMin("YyMn'd<3 CALL curson
156 CLS:FOR 2I%=1 T0 20

160 PRINTTAB(RNDC(4@)-1,RNDC25)-1)X";
170 PROCwaTE(.B):NEXT:UNTIL FALSE
180 ---

198 BEF FNin(kS)

200 LOCAL 1%:CALL curson

218 REPEAT IX=INSTROkS ,GETS)

220 VDU =7H{IN<>B):UNTIL 1%=B

230 CALL cursoff:=I%

248 ---

250 DEF PROCWait(t)

26@ LOCAL TX:TR=TIME+t=100

270 REPEAT UNTIL TIME>TH

280 ENDPROC

290 ---

100 DEF PROCassen

318 DIN code 2536

320 osurch=&FFEE

138 FOR LX=@ TO 2 STEP 2
348 Pi=rode:[OPT LX

350 .curson  SEC:BCS curses
360 .cursoff CLC

370 .curses PHP

360 LDA £23:J5R oswrch
198 LDA #1:JSR oswrch
600 PLA

S18 . AND  #1:J5R oswrch
20 LDx #T:LbA #0

438 . Loop

440 ISR oswrch:DEX

450 BME Loop:RTS

460 J:NEXT:ENDPROC

Title: MASTER CLOCK/CALENDAR

Language: Basic IV Master Only
Author: Richard Tate

@ PROCreloc(&ERA)
1 REM *t% Relocator ¥
1888 END
32600 DEF PROCrelocl@¥):CLS:%Tape
32610 PY=PAGE:IF PX<=aX THEN ENDPROC
32620 LE=TOP-PX:PRINTCHRS129CHRS136"R
elocating...”;
32630 FOR Mi=@ TO LK-1 STEP &
32640 QN IME=PX MR SOUNDIT -4, 255+M%/
Li
T2650 NEXT:PAGE=QX:AX=138:XN=B:*FN13
312668 SE1B@="0LD"+CHRE13+ RUN'+CHRE6+(
HR 313
32670 FOR LEI=R180 TO E107:YX=7LA
32680 TN=USREFFFL;NEXT:VOU21:END

The TIMES$ function on the Master is
very useful but | found that needed a
more compact way of displaying the
information.

The routine given here accesses
the TIME$ function and then splits it
according to the parameter P%.
When P% is 1 the time in 12 hour
clock format is returned, when it's 2

the date is returned in dd:mm:yy
format, and if 3 then both are
returned.

If any other number is used an error
is generated.

The two functions FNs and FNz tumn
their parameters into two digit strings
padding to the left with spaces and
zeroes respectively.

18 REM ** Master Clock/Calendar
B CLS;PRINT TIMES
I8 FOR PE=1 7O 3
48 PRINT'Parameter = ;P gives "FNc
kel{PX)
50 NEXT:PRINT:END
1988 ---
1810 DEF FNckcl(PX)
1020 LOCAL T$:TS=TIMES
1038 IF P¥=1 =FNck(T§)
1048 IF PX=2 =FNcl(T3)
1058 IF PX¥=3 =FNck(TS)+ "+FNcl(T%)
1860 TE7RB=0:78701=58
1078 $8702="Bad paraneter”
1058 TA7OF=Q:CALL &700:=0
1098 ---
1180 DEF FNck(T$)
1110 LOCAL HE, MY, XS:HE=VALMIDS(TS,17)
1120 IF HE=12 HE=HE-12:X$="pm" ELSE X§=
an’

1130 ME=VALM1D$(TS,20)

1148 =FNsCHE)+ .+ ENZIRED+° "+08

1158 ---

1168 DEF FNcl{(T§)

1170 LOCAL b%,M%, Y% ME,nS

1188 DE=VALMIDS(TS,5)

1198 M$=M1D%(T13,8,3)

12008 YE=VALMIDS(TS, 14)

1218 RESTORE 1290:REPEAT

1228 READ m$, ME:UNTIL m$=N$

1230 =FNs(DX)+" - +FNS(ME)+ "+ FNz (YY)
1248 ---

1250 DEF FNs(NXI=RIGHTS(" "+5TRSNX,2)
1260 -~-

1270 DEF FMz(NX)=RIGHTSCB"+STRENY,2)
1288 "---

1298 DATA Jan,!,Feb,2 Mar,3 Apr, &
1308 DATA May,5,Jun,6,Jul,7 Aug,d
1318 DATA Sep,9,0ct,10,Mov,11,Dec
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The long-awaited price breakthrough in communicating
with the BBC Micro is here now — thanks to a special deal
The Micro User has negotiated with one of Britain’'s
leading modem manufacturers, Pace Micro Technology.

We can offer a dramatic reduction in the price of one of
the most reliable modems ever made, together with its

associated software, The modem is the BBC-compatible

Pace Nightingale, which operates at the two most popular SOftware
speeds — 1200/75 (for Prestel and other viewdata systems)

— 300/300 (for MicroLink, Telecom Gold, remote £99-85
mainframes, commercial databases, ete). (RRP £147.85)

The software we are offering is the renowned Commstar

I1, one of the most sophisticated packages ever produced S A‘ 7 Ii: £ 4 8
for the BBC Micro. This latest version of the top-selling
package features fast access to all functions via pull-down b e

menus and windows — and is extremely simple to use.
® Readers taking advantage of this offer will also be

entitled to free membership of MicroLink, Britain’s fastest-
growing electronic mail service. With it you can use your ; ComStar II
BBC Micro to send (and receive) telex, telemessages, down £29 (RRP £34)

load free telesoftware, and communicate directly with

other users all over the USA and other parts of the world. S VE £ 5
TMicroUiok| . A
. mamJ Free registration to MicroLink

In assoclation with {worth £5) with every order.
TELECOM GOLD

Prices do not include postage




Functions
and facilities

WELCOME to the second article on BBC
Soft's Ultracalc and the final article in
this spreadsheet series. This month
we'll be taking a look at some of the
functions and facilities that Ultracalc
has which our old friend Mini Office Il
doesn't.

The first point to make is that the
manual defines the difference between
a function and a facility as the fact that a
function applies to one cell only while a
facility applies to an area.

And in case you're wondering what a
function is, it's a piece of mathematical
working like sine, cosine, logarithm and
S0 On.

These functions can work on either a
number, the coordinates of a cell
containing a value (not a label) or a
formula. So:

LoG{18)
LOGCAT)
LOGCAT+HAZ)

are all acceptable.

They can be used in formulae just as
you'd normally use values or cell coordi-
nates. This allows you to put formulae
such as:

£+LOGIAT)

into the active cell.
 Because it resides in rom, Ultracalc
has more functions than spreadsheets
that live in memory such as the disc-
based Mini Office Il

The three standard trignometric func-
tions SIN, COS and TAN are there along
with DEG and RAD to deal with degrees
and radian measure respectively.

The presence of these allows Ultracalc
to perform sophisticated mathematical
calculations — as well as helping with
the kid's homewaork.

And, if you understand them, there's
ASN, ACS and ATN to deal with arc-sine,
arc-cosine and arc-tangent. _

Still on maths, if you feel the need to
raise the constant e (2.17 ...} to &
power, then the EXP function is ready
and willing to do it for you.

You can also have a square root at the
drop of a SQR and get the absolute value
of a number — the value ignoring any
minus sign there may be — with ABS.

Finally Pl which gives the the value of
pi and FIX which gives you the integer
part of a real — FIX(12.34) is 12 — finish

of the mathematical functions,
One interesting function is SGN. It
takes the form:

SeN(paraneter)

where parameter is a value, cell number
or formula. When it's used it examines
the value of parameter and returns 1 if
it's positive, —1 if it's negative and, logi-
cally enough, 0 if it's a zero value. So
the following:

SGNC-23)
SEN{99)
SGN{R)

return values of —1, 1 and O respec-
tively.

This may seem a little pointless but it
does help the spreadsheet choose
between alternatives, a subject we'll
deal with later.

And who isn't interested if his busi-
ness has made a profit, loss or just
broken even?

While you may not use or understand
all of these, | think that you'll agree that
they allow some sophisticated model-
ling using the spreadsheet.

They're not just confined to financial
analysis but can be used in educational
and scientific work.

What functions you actually get
depends on the spreadsheet you're
using. As a rule of thumb, the more you
pay the more you get.

The question to ask yourself when
buying a spreadsheet is which you'll
actually use. There are some wonderful
spreadsheets around with all sorts of
functions but for most people the vast
majority of them will never be used.

Closely related to the functions are
Ultracale’'s facilities, in effect functions
that deal with areas of the spreadsheet
rather than just one cell.

Despite the fact that they deal with
areas, they still return their result to one
cell only.

The SUM facility allows you to sum up
the values in an area, any labels that
might be there being ignored. This
means that:

SUMiR1B2)

puts the total of the four cells Al, B1,
A2 B2 into the active cell or into the
formula that SUM is part of. Similarly:

SUNCATAS)

totals the values in the first five cells of
column A while:

SURCRZEZ)

does the same job for the second
column.

This is very similar to the command we
had in Mini Office Il, only applied to
areas as well.

As you might expect, there are com-
mands for finding the maximum and
minimum values in an area. Restrain
your amazement when | inform you that
these are called MAX and MIN.

There's also a CNT facility which
returns the number of cells in a given
area that actually hold values. To see
what use this is, suppose that you have
a spreadsheet with details of four
projects.

You could set aside an area of
memory, say DSEG and use these to hold
any losses. If there are no losses,
there's no entry in that area.

If all four projects make losses then
these are recorded in D5, D6, E5 and
E6. You can find out the number of
projects that are making losses at any
time by using:

CNT{DSES)

Dbservant readers will have noticed
the “if” in the above explanation. It
seems that the spreadsheet has to make
a choice, doing one thing if the project is
in profit and another if it's in the red.

We couldn't do this with Mini Office Il
but we can with Ultracalc. And it's all
guite logical.

The Ultracalc spreadsheet can take
decisions using the IF facility. This takes
the form:

IF(logical expression,value 1,value 2)

What happens when it is used is that
the logical expression is evaluated. If it
happens to be true, then value 1 is re-
turned otherwise it's value 2,

So, one of two things happen depen-
ding on the result of the logical expres-
sion. It's easier to see how it works in
practice than in theory. Suppose you
had;

IFC(A1=180,1085,93)

When it comes across this, the
spreadsheet will check to see if Al
contains 100, If it does then it retums
the value 105, if it doesn't it returns 95.
The values can be cell coordinates so
you can have expressions such as:

IF (A1<>100,42,43)

Now if Al isn't 100, the value in AZ is
returned, otherwise —when Al does hold

Turn to Page 126 »
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< From Page 125

100 — you get the value in A3 returned.

A nice feature of IF is that the values
returned can be the coordinates of cells
holding labels.

Suppose you had the costs of a
project in cell Al and the sales revenue
from it in cell AZ. You could have the
label PROFIT in cell D1 and LOSS in D2,
Then:

IF (A2>A1,D1,02)

returns PROFIT or LOSS as appropriate.

As you'll probably guess from the
above, the IF facility is very powerful and
can be much more complex than my
examples. Ultracalc allows all the usual
comparative operators to be used along
with AND and OR.

Another powerful tool is the LKP, or
look up. facility. This allows you to
search a list for a given target.

Once the target is found, it returns a
corresponding value from a separate but
parallel list. It takes the form:

LKP(target, areal, areal)

The parameter areal tells the
spreadsheet where it is to look for a
match to farget.

Once this is found, the LKP facility
returns the corresponding value in the
list defined by areaZ. The target can be
a number or a label.

To get an idea of how it works,
suppose you have a list of cars and their
prices in your spreadsheet such as
Figure | — would that the prices were
real.

) B

Fiesta 1900
Escort 2008
Sierra igea

A B s O s

target Cost

Figure |I: A list of cars and prices

As you can see, cells Al to A3 contain
the names of three cars. Cells B1 to B3
contain their prices.

Now we can use LKP to search through
the list of names in column A and give us
the corresponding price from column B.
In this case we'd enter:

LKPCAS A1A3,B1B3)

into cell BS, where I've put cost in Figure
I. Then all we have to do is enter the

make of car in cell AS, where I've got
target.

Once this is done LKP searches the
list, finds a match and returns the price.

So if you put ESCORT in cell A5, the
spreadsheet looks down the list of cars
in column A. Finding ESCORT in cell A2 it
then looks up the price in cell B2 and
puts this value into cell BS.

There's much more to the LKP function
than merely matching labels and num--
bers. You can also search for values or
even labels when you only have parts of
the name you're searching for.

| think you'll see that combined with
the IF function, this ability to look up
values in tables makes Ultracalc a soph-
isticated and powerful tool. And we've
only touched the surface of what we can
do with them.

Yet, sadly, that's where we have to
end. Not just for this month but for ever.

| hope that in the past few months I've
given you some idea of how spread-
sheets work and how they are used and
what to look for in them,

Even so, there's a lot more to them, as
some of the facilities we've covered
briefly this time show. Have fun
exploring them yourselves.

SOLID STATE DESK TOP DATA SWITCHES
FULL TWELVE MONTHS GUARANTEE

i e e

SUMMER SALE

Prices applicable until September

OUR OUR
COMPUTERS RSP PRICE PRINTERS RSP PRICE
Master 128 435,00 44275  Cannon PW1080A
Compact 44125 41400  (B0M60cps) - 40185 24500
Compact TV System 45735 42550 MP165 (B0/165cps) 29785 24500
Compact Mong 53785 50000 MP201 (132/200cps) 45885 410.00
Compact Colour 68735 64500  Epson EXB0O (80:250 cps)
580.75 500.00
Epson LA2500 (136/2cps)
FLOPBY DISCS 114425 1000.20

Cumana CSX 4005 15395 140,00
Akhter md 4004 13995 13000 DISCS
Akhter md B002dm 32495 29500

525" SSDD 5.25" DS/QD

25 €13 25 £14

50 £24 50 £26

100 £45 100 £48
HARD DISCS 250 €100 250 £110
Akhter Hd 1000 500 £190 500 £210
(10mb Winchester) ~ 599.95 550.00 3.5 DS (in plastic
Akhtar Hd 2000 1.25 SS/BASF library casa)
(20mb Winchester) ~ 74995 70000 ¢ e £18
Akhter Hd 4000 50 g £n Eﬁ
(40 mb Winchester) 1198995 1100.00 100 £130 100 £160

Mail Order Division
Willow Software, MU1

Ask for Quote for products not

listed and we also supply ;
Amstrad including the new The Willows
PCi512 Wrington Lane
e % Congresbury
Al prices include VAT and S
Posiage Bristol BS19 50B

Tel: 0924 834056
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PRINTERSHARER" Saveral Micros 10 ang Prinbes

PRINTERCHANGER" One Micro o sevaral Printars
PRINTERCROSSOVER™ Two Micros bo Iwd Frinlars

Keyzone Sobkd Stale Switching Devices can use cablis

from Tm to at least 30m on ingad & oulpul
wilhoul any dala lnssarror.

PRINTERSHARER &
PRINTERCHANGER
PARALLEL 26 PIN FOR BBC

3way without cables—________FB0-00 (C)
3 way with interlink cables -6f_____£75-00 [A)
6way without cables_________£110-00(B)
B way wilh interlinks cables - 66 _£140-00 (A)

PARALLEL 25D 25 PIN FOR IBEM

2 way without cables e __F70-00 (C)
Iwaywithoulcables _____¥80-00(C)

CENTROMNICS 36 PIN

2waywithoutcables—_________¥F75-00 (C)
Iwaywithoutcables_______ F85-00(B)
4 way without cables____________F95-00 (B)

SERIAL BIDIRECTIONAL
(RS232 PCB all lines connected)

2waywithoutcables ____________F55.00 (C)
Iwaywithoutcables_ F65-00(C)
4 way withoutcables___________ F7500(C)
3 way RS423 for BBC £40:00 {C)

“PRINTERCROSSOVER" -

Parallel 26 pin for BBC & Apple [I_€70-00 (C)
Paralled 25 pin for [BM PC____F85-00 (C)
Centromics 36pin___________£95-00 (C)
Serial RS 232 E70-00 (C)
Serial AS423 lor BBC £45-00 (C)

CABLES (STANDARD GFT)

Parallel Imerlinks for BBC switches  £8-00 (E|
Parallal IMerlinks for Compact______E9-00 (E}
BBC Printer Cable_____________F9.50 (E}
Compaci Printer Cable_________£10-00 (E}
Serial AS232 (12 lines)—_____F12.00(E}
Serial R3232 (25 lines), £14.00 (E)
Serial IBM Prindes Cabsle (12 hnas) £12.00 (E)
Parallel Interlink for IBM Switches__E£14.00 (E)
Parallel IBM Printer Cable

{Standard) £1500 (E]
Paralfel IBM Printer Cable

{Moulded) £18-00 (E)
Centronics 36 pin Flat Ribbon

Cable £12-00 (E]
Centronics 36 pin Flax (Round)

Cabl £16-00 (El

ACCESSORIES

Serial R5232 1o Parallel Converter £65-00 (0]
Parallel 1o Sernal RS232 Converter £70-00 (0]
Serial RS232n line Surge

Protector £20-00 (E]
Serial 250 Gender Changer -

Sheglded. £10-00 (€]
Cenlronics 36 pin Gender Changes-

Ribban E10-00(E|
Swilch selectable serial smart

cabla £24-00 (E]

TH Tk

Automalic & Buftered Prntersharer and
Printerchanger, intallbgent universal and
parabel bufers and multiport butiers available
- pleasa comact,

SAME DAY CABLE MAKING SERVICE AVAILABLE

Add po=tage (A £4-00 JBJ C3.50 {C) £3-00. |00 L2.00. [E) U0 75 + VAT = 15%

KEYZOMNE LIMITED
U14. Acion Business Cantng
School Foad, Londan W10 &TD
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Underlining the

ALL RIGHT. Hands up all those who
spotted last month's deliberate mistake.,

There | was, enthusing about how the
indentation and underlining helped
make my Pseudocode more intelligible -
and there was Figure V without an
indentation in sight and only an apology
for underlining.

Sorry about that. There's many a slip
between cup and lip and in this case
many a slip between word processor and
typesetter as well. My beautiful Pseudo-
code hecame garbage. :

Still it's an ill wind and all that and the
mistake can be put to use. After all by
comparing Figure | (last month's Figure
V) with Figure |l (which is what was
intended to be last month's Figure V) you
should see how indentation and under-
lining helps.

The structure of the program shows
more clearly.

Underlined

For a start it's easy to find the mini-
algorithms as each one has been given
an underlined title. Also you know
exactly which code belongs to that mini-
algorithm as it appears underneath it,
slightly indented,

Now suppose we want to break down
some of the tasks even further. We saw
last month how pay for drinks could be
broken down into:

open wallet

pass OVer money

receive change
and if this needs further explanation
then receive change can become:

hold out hand
collect money

check amount

put change in pocket

Figure Il shows these mini-algorithms
put into our main piece of pseudocode.
Have a good look at it as there's more to
it than appears at first sight.

It might just look like a set of instruc-
tions and at one level this is what it is.
However, it's a lot more than that.

It not only shows the instructions
needed to achieve a goal (in this case
get the editor to buy a drink) but it also
shows how they go together. The major
tasks are described broadly at the top
left of the code.

These are given in fairly genera
terms. Any further explanation of these
actions is shown in a mini-algorithm,
whose title is underlined and indented

obvious

gao to bar
buy drink
consume drink

go to bar

stand up

leave table

head towards counter
stop at bar

buy drink

cateh eye of barman
order round

pay for drinks

stop crying

Figure I: Last month’s Figure V

go to bar
buy drink
consume drink

ge to bar
stand up

leave table
head towards counter
- atop at bar

buy drink
catch eye of barman
order round
pay for drinks
stop crying

Figure II: Same algorithm. different style

g0 to bar
buy drink
consume drink

go_to bar
stand up

leave table
head towards counter
stop at bar

buy drink
catch eye of barman

arder round
pay for drinks
stop crying

pay for drinks
open wallet

pass ower money
receive change

receive change
hold out hand

collect money
check amount
put change in pocket

Figure ll. Same algorithm, taken further

for accuracy

Notice that the further right a mini-
algorithm starts, the more concerned
with details it is, yet the less it actually
does

Difficult tasks are broken down into
simpler tasks which are broken down
into even simpler ones,

Flexible

The result is that the overall structure
and relative importance of the various
bits and pieces of the algorithm is
shown pictorially in an easy-to-grasp
form. You get to see the wood and then
select the trees you're interested in.

| must point out that the way | indent
and underline my Pseudocode is my way
—there's no proper, defined way of doing
it.

It's not a language like Basic or Pascal
where the rules are strict and unfor-
giving. Pseudocode is meant to be a
flexible, easy-to-use way of thinking
about and designing programs.

If you spend more time thinking about
a nicely indented layout than you do
about the actual algorithm then you're
missing the point. None of my
Pseudocode ever looks as neat or is as
complete as the examples shown here,

Having said that, do try to be consis-
tent in whatever way you treat your
Pseudocode.

You may not want to underline the
titles of mini-algorithms or feel that an
indentation of one space is enough. Fine
and good, it's your Pseudocode. But
whatever you do, apply vour rules
consistently and you'll help yourself
enormously.

Easy to grasp

The only real rule with Pseudocode is
clarity. There's nothing wrong with the
algorithm in Figure IV, it does exactly the
same job as the one in Figure Ill.

But is it as easy to grasp? A good
layout makes the algorithm easier to
understand and hence to use.

That's enough on indentation and
layout for the moment. After all,
Pseudocode is about writing programs
so let's see how it can help us.

Figure V shows a piece of Pseudocode
that allows us to find the average of two

numbers. _ :
The main algorithm is our universal

Turn to Page 128 »
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< From Page 127

calculation algorithm from last month.
The rest of the Pseudocode describes
how to deal with this particular compu-

g0 to bar

go to bar
stand up
leave table
head towards counter
stop at bar

buy drink

buy drink ;
catch eye of barman

order round
pay for drinks
stop crying

pay for drinks
open wallet
pass OVEr money
receive change

receive change
hold out hand
collect money

check anount
put change in pocket

consume drink

Figure IV: Same algarithm, different layout

tational problem.

As is plain from the code the screen is
cleared and two numbers are requested,
Then the calculation is done and finally
the results displayed.

In this case there's only been one
level below the main algorithm. Most
programmers would be able to go
straight from this to coding with no
trouble.

However, it depends what language

initialise
calculate
autput

initialise
clear screen
request first number
request s:npnd niumber

calculate
add numbers

divide by 2

autput
ciear gcreen
print message
display average

Figure V: An average piece of Pseudocode

128 MICRO USER April 1987

you're using as reqguest first number is
easy to do in Basic:

INPUT'Give me the first number',nunber!

but would be rather more difficult in
assembler.

In that case it might be best to break
the code down further, making request
first number a mini-algorithm which
shows exactly how you mean to do it

All of which shows one of the funda-
mental questions of using Pseudocode —
how far do you go? How much detail
should you go into before you translate
the code into whatever language you're
using?

In many ways it's a matter of taste and
I'll deal with the guestion later. For the
moment it's enough to say that you'll
know when to stop writing Pseudocode
and start entering your program at the
keyboard.

MNow let's cast our mind back to the
problem we mentioned last month,
getting our editor to buy more than one
round.

So far all our code has been strictly
sequential. There's been one instruction
followed by another followed by another
and so on. There's been no repetition.

Most programs, however, contain a lot
of repetition and Pseudocode has
several structures for dealing with this.
Figure VI shows one of these, the FOR
construction, in action.

All this does is describe how to print
the line:

kfhfelnlefaie/efelef
which may not be very exciting but does
show how FOR works. It takes the form:

FOR so many times DO
whatever
whatever

ENDFOR

and has the effect of repeating whatever
statementis come between the DO and
ENDFOR for so many times.

display line

display line
for 10 times do
Write #

write /
endfor

Figure VI: The Pseudocode FOR foop

It's not all that different from Basic's
FOR ... NEXT loop so the concept

~ should be easy to grasp.

Motice that in Figure VI I've indented
the body of the loop, the bits between
the DO and ENDFOR.

This isn't strictly necessary but | think
it helps the reader to grasp what's hap-
pening, linking together all the state-
ments that will be repeated,

Also you'll see that | haven't put FOR,
DO and ENDFOR in capitals. Some
people do, claiming that they can see
the control structures more easily. |

display ten Lines I

display ten lines
for 10 times do
display ling
move to new line
endfor

display Linge
“Hor 10 times do
Write #
write |
endfar

Figure Vil: Two FORs in action

think that the indentation does the job
just as well and don't bother. It's up to
you.

Until now we've been busy breaking
our algorithms into ever smaller units.
Let’'s go the other way and use display
fine in another piece of Pseudocode,
this time one to produce 10 of the above
lines. Figure VIl shows the result.

| told you that Pseudocode was flex-
ible, didn’t I? Notice now that we've got a
a pair of nested FOR loops.

If you can't see that, Figure VIl shows
exactly the same algorithm with the
code for display line substituted directly.
You could, if you wanted, have your

display ten lines

display ten lines
for 10 times do
for 18 tines do
urite
write [
endfor
nove to new Line
endfor

Figure VIli: Another way of looking at things

Pseudocode like this

| prefer Figure VIl to Figure VII. It's
easier to grasp what it's doing and that's
the whole point of Pseudocode.

And that's where we end for this time.
As a challenge, try translating the
average program and the line producing
program into Basic and another lan-
guage, maybe Pascal or Assembler.

Motice how very different looking list-
ings can be produced from the same
piece of Pseudocode.
® That should keep you busy until next
month when we'll look at some more
Pseudocode structures. Hopefully we'll
be able to get the editor to keep buying
drinks while the pub is open, repeatedly
getting rounds in until closing time.




ut FOR,

Some
an see
asily. |

. Fromthe UK.'s LARGEST Supplier |
ours'a KNOCKOUT! e yiaiay i :

Excellent quality Perspex. lockabig, v iEF 7 = in
% ik Plastic Cases - Boxed
Lere 8 e
——AMS 20—
the job l iy
's up to Holds 20-3
Disks & Cases . Phone for Quantity Discounts
reaking
[ Units. ﬁ
display /
docode, ; ’UU !f-
£ above M
: DD 501 Hids50 | " 3-5"Blank
as flex- R e
ve got a L Sk T
| shows
fith the
directly.
ve your i i % ol ~ £12.95 +£1P68
542 BLANK
s —~ £50.95 sr2PEP
D’SK ~ £79.95 s£2raP
§G~£595 +¢1rur | FREE Plastic ~ £109.95 +£208P
’O SET OB e | a2
50 —£29.95 +t2¢ee W
~£39.95 +raeoe | per 50
’0 ~£49.95 +e2vef | strong card
£59.95 +ezree | DoXes in Tens
Qualiry - Fully Guaranteed
it things mmﬂ.rycm?r?;r -.E'.I'Jlr'Ei'J;rEE -Labels -White Prodect Labeis efc
Wil It's
id that's
iis time,
ing the
oducing
ner lan-
nler,
ing list-
e same
ntil next
e more
iy we'll
p buying
peatedly
ime.

R




Jeremy Brayshaw, BBC Telesoftware Organiser with the BBC Micro system teletext adapter

Ceefax:
More than
Just a toy

Jeremy Brayshaw looks

back as an old friend

———

comes of age

Free software. That was the claim that
originally aroused my interest in the
BBC's Telesoftware service many years
ago.

With around 15 files transmitted each
week there is a vast range of software
available for anyone — and it is all free,
But there is much more to teletext than
just free software . . .

| purchased my teletext adapter as
spon as it was launched — in the days
when it was quite expensive.

I was not familiar with the Ceefax
system and it was an exciting and inter-
esting venture to explore the ever-
changing pages of teletext.

As with so many things, | prepared
myself for the time when the novelty
would wear off and my adapter would be
left to gather dust in the corner of the
room.

But with such a wide range of useful
information so easily available, | soon
realised that Ceefax was mare than an
electronic toy.

Several years later, and my adapter is
still in constant use by the whole family,
It has become an indispensable infor-
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mation source for many practical pur-
poses and | would find it difficult now to
be without it.

The ability to incorporate information
taken from Ceefax within a computer
program gives a new dimension to com-
puter software.

At last my humble BBC Micro could
perform serious and useful tasks and
perhaps even win the pools for me.

Looking at the sports pages on
Ceefax, | found all the information |
needed about the football matches and
teams. All | had to do was to write a
program that took this information and
used it in a pools prediction calculation.

With careful reference to my Teletext
user guide | discovered the technigues
needed to extract the required infor-
mation from the pages and constructed
an interactive program.

The prediction program worked and
proved the reliability of Ceefax for infor-
mation of a volatile nature.

Using the teletext adapter gives the
computer a facility that cannot be
achieved in any other practical way. It
reliably finds all the league and match
data for every game being played and
processes it using an appropriate
calculation.

Unfortunately my algorithm for
deciding the outcome of each match is
not as good as | had hoped and | haven't
actually won anything yet, although

many other people claim a worthwhile
profit from the program.

As Ceefax covers such a wide subject
area, interactive programs can be used
for almost any application. For example,
the major share prices are updated
regularly throughout the day as part of
the Ceefax financial service, and this
seemed an appropriate area for investi-
gation.

The resultant program offers the
chance to create a personal portfolio of
shares, real or fictitious, keeping a
detailed account of progress by finding
the correct share prices current at the
time of running the program.

As the share prices are updated about
every 90 minutes on Ceefax it is quite
possible to make a healthy profit during
the course of a day.

If you would like to try your hand on
the stock market then this program is for
you. Keep an eye on BBCZ Ceefax pages
710 and 712 for details of when it is
available again.

The weather details provided the
source for another software package,
logging daily details and producing a
monthly graph of weather trends.

TV programme listings, teletext
indexes, financial information, recipes
and news pages have all been the
subject of interactive programs,

My interest in Ceefax and telesoftware
ied me to apply for the BBC Telesoftware
Organiser's job. This came as a bit of a
surprise to the BBC and particularly the
existing Telesoftware Organiser who was
not at that time ready to relinquish his
post.

In due course, however, the position
became available and | was invited to
attend an interview. Having spent the
previous 13 years as a teacher, working
my way up from nothing to a state of
extreme poverty, and still reeling from
the effects of the English education
system, | found it an exciting challenge
to be a part of the vast BBC empire.

My appointment has given me the
opportunity to study the Ceefax system
in close detail. One of the many exciting
forthcoming features from Telesoftware
is a series of programming modules
accompanied by detailed descriptions
giving the technigues of interactive pro-
gram writing.

In this | hope to impart some of the
details about the Ceefax system, and
how to get your computer to make
efficient use of it.

The BBC has been involved with tele-
software for some time. Many years of
research and experimentation were
carried out before regular public trans-
missions started.

Let's take a look at how the tele-
software service began;

Experimental transmissions for a
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Ceefax service started in 1972.
Following this two-year trial, a full public
information service began in 1974 but
at this time did not include telesoftware
broadcasts.

As the BBC's computer literacy project
got under way the Ceefax system
seemed an ideal medium for the distri-
bution of related information and soft-
ware and so the subject was Inves-
tigated.

An integrated computer package was
required and the BBC microcomputer
system, which included a teletext
adapter, was designed and produced.

It was soon realised that extra fea-
tures would have to be incorporated into
the existing teletext transmissions in
order to provide telesoftware
broadcasts. There were two main prob-
lems 10 be Qvercome:

First, teletext uses only 127 different
character codes. Computers, however,
use 255 different codes. Some method
had to be found of transmitting all the
additional ones.

Secondly, it is important that any
errors in the reception of computer soft-
ware can be detected by the receiver. A
checking system applying to all the
information on the page had to be
devised.

The problems were considered by the
BBC research engineers and they de-
signed a protocol for telesoftware trans-
mission that would solve these and a
few other difficulties.

Experimentation in telesoftware trans-
mission lasted several years. Mullard
had designed and built a prototype
receiver for use in the initial research,

This consisted of a 22 inch colour
television set permanently linked to a
Mullard microcomputer system. The
computer was a single box housing a
Z80 processor with 32k ram and a 24k
Basic rom.

Receiving files from the broadcast
needed a separate downloading pro-
gram to be run. This restricted
downloading to Basic programs only (in
Ascii format), although the protocol
allowed for any type of file to be trans-

The original Muliard Telesoftware
receiver — permanently connected

Exwc:

blocks.

B =rot received; =i

=grror-retry

-

Telesoftware prograrm downloader

mitted. Using this equipment, the Brigh-
ton Polytechnic embarked upon a major
project using both BBC and [TV teletext
transmissions to determine the
feasibility of the system.

Education, in particular the secondary
sector, was chosen as the target for the
new experimental service. Nine schools
from seven education authorities were
selected to take part, and care was
taken to ensure they represented an
accurate cross-section of the 6,000 or
so state secondary schools in the
country.

Between September 1981 and June
1982 the schools in the scheme
received a variety of educational soft-
ware from both Ceefax and Oracle for
assessment.

These early broadcasts included some
interactive software which took the cur-
rent food prices from Ceefax pages and
used them in software designed for
domestic science lessons.

gSeveral minor problems with both
software and hardware were discovered.
Even so, the trials were very successful.

The design of the BBC microcomputer
system’s Acorn adapter was by now well
under way. The protocol was refined in
the light of experiences gained and
these changes made a firm foundation
for the next series of tests.

The final version of the protocol speci-
fication was agreed by the appropriate
international standards committee
{CCIR). It provides a range of facilities
extra to the normal teletext broadcast
and enables efficient transmission of
long files.

This protocol, known as the Redefin-
able Telesoftware Format (RTF) has been
used without alteration by the BBC ever
since.

Following the success of the Tele-
software in Secondary Education
project, the Brighton Polytechnic team
turned their attentions to the primary
school sector. This project, which began
in 1982, involved 40 of the 25,000 or so
state primary schools,

The original Mullard receivers were by

now obsolete, so the participating
schools were issued with prototype
Acorn adapters for use with their existing
BBC Micros.

The equipment proved extremely re-
liable and versatile and offered far
greater mobility than had been possible
previously.

The results from these two projects
were very encouraging and led to the
introduction of a full public Ceefax tele-
software service from September 1983,
It now offers unrivalled facilities both for
schools and for non-educational situ-
ations.

The BBC Telesoftware service is free
and offers a regularly changing range of
programs, notes, reviews and computing
news items. And to receive it all you
need is a teletext adapter connected to
a home micro.

Adapters are available for a range of
computers, but remember the BBC
transmissions conform to the inter-
nationally agreed RTF protocol. Not all
adapters implement this standard fully,
s0 it is worth checking this point before
purchase.

The adapter needs a good quality
aerial connection to receive the teletext
signals. The computer can then be used
as an enhanced teletext receiver, dis-
playing teletext pages from any channel.

A separate teletext television set is
not needed. It is not possible to connect
a computer directly to an existing tele-
text TV set.

If you are thinking of buying an Acorn
adapter (or if you already own one) then |
strongly recommend you purchase the
Advanced Teletext System rom (ATS) to
control it. Both the adapter and ATS are
available on special offer on Page 44.

The ATS provides very easy to use
facilities. Even my non-technical family
find using the ATS software far easier
than using our standard teletext tele-
vision.

Telesoftware has come a long way
since those early experimental days.
Take a look now at what's going on —
BBC2 Ceefax, page 700 onwards. ]

Don't miss an important

announcement in next month’'s
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Devise your own Repton screens ... and
baffle your friends!

First there was Repton, voted
Game of the Year in 1985. Then
came the universally acclaimed
Repton 2 with a whole set of new
challenges. Now comes Repton 3 —
all the fun of the first two ?ames
but with even more appeal!

Not only are there 24 screens with
a host of brand new challenges,
there is also a feature-packed
screen designer.

Now you can devise your own
fiendish screens for your family
and friends to solve. Position
timebombs, sprinkle the growing
fungus, and set devious puzzles of
rocks and diamonds. Then you
can save your masterpiece to
cassette or disc.

It's certainly a game which will
keep you entertained for months!

You can buy Repton 3 from us and
SAVE £2 on the normal selling
price.

Or you can take out a subscription
and SAVE a massive £5.
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On the track
of sprites

IN the last two articles we looked at
three different methods of detecting
collisions between sprites. Now it is
time to move on and this month we'll be
seeing how to implement tracking
sprites.

Once set in motion these characters
will automatically follow a preset pattern
round the screen.

You may be wondering why we should
need such sprites when writing arcade
games. Well, they are more common
than you may think.

The ghosts in Pac Man follow a pattern
around the maze, so do the aliens in
Arcadians as they swoop down. Perhaps
the best example of this class of sprites
are the aliens in Galaforce — the game
Kevin Edwards wrote for Superior Soft-
ware |last year.

Im this game aliens stream in from off
the edge of the screen. perform an
amazing pattern and zoom off again,
exploding as they reach the edge. And
what is more, each new level brings a
new wave of aliens with an even more
intricate pattern.

The prospect of programming this may
seem daunting, but as we’'ll see itis in
fact fairly straightforward if you go
about it in the right way.

Faced with a task like this it is vital
that you plan your program and data very
carefully. It's so easy to become en-
tangled with spaghetti-like code with
pages and pages of data.

Before you put finger to keyboard the
structure of the pattern data must be
worked out. I'm not talking about the
data itself here, but the way it is to be
stored in memory.

This must be done before any code
has been entered into the micro — you
can’'t write the program unless you know

how the data is structured.

Of course, there's more than one way
to skin a cat and | can't possibly go
through all the possible data structures.
Here is just one solution, using a single
byte to specify each point in the pattern

Imagine a sprite currently at the
coordinates x1.y1l, following a pattern
on the screen.

There are two ways to specify its next
position, x2.y2. We can either provide
the absolute coordinates to move to or
give it the new coordinates relative to its
current position.

Sprites normally move in small steps,
often a byte at a time. So, the new coor-
dinate relative to the current position
wil! always be a small number.

If we restrict the relative movement to
the range 0 to 3. 3 being ¥4 of a normal
mode 2 character's width, only two bits
are required to store the offset. Remem-
ber that the movement can be positive or
negative so an extra bit is necessary to
hold the sign.

This means that the new coordinates
can be stored in six bits, three for the x
displacement and three for the y. Since
there are eight bits in a byte this leaves
two bits free.

One of the spare bits can determine
whether a bomb is to drop or some other
action is to occur and the remaining bit
can be a GOTO bit — causing a jump to
another part of the pattern.

Take a look at Figure |, which shows
the structure of the pattern data. Bits O
to 2 and 3 to 5 are the signed x and y
coordinates relative to the current
position.

If bit 6 is set a bomb is dropped at this
point in the pattern and bit 7 means
GOTO — the numbers stored in bits 0 to &
are subtracted from the current position

1 b 1
vmueiizaimiazi T b LT :
Bit T & 5 4 3 2 1 0
: 1
i i
1 1
1 1
| |
! I
I
| 1
| I
1relative : relative
GOTo [drop | +/- |y =1
bits 0-6/ a bomb | sign Icoordinatel sign ;  coordinate Figure I: The structure
af the pattem byte

MACHDE |
LD

I

in the pattern.

For instance, a pattern byte of &85
would mean go back five bytes in the
pattern. This enables a sprite to repeat a
section, fly in circles or go back to the
start.

There are certain values of the pattern
byte that will never occur — 4, 32 and
36. In binary 4 is %00000100
indicating an x offset of —0. which is
meaningless. Similarly —0 for y and -0
for both x and y should not arise.

These numbers can be treated as
special cases. All indicate the end of the
pattern in one way or another, 4 means
the sprite is to explode at this point, 32
means remove it from the screen and 36
means turn it into a kamikazi sprite so it
will make a beeline straight for you.

The two bytes at the beginning of a
pattern hold the absolute x and y coordi-
nates of the start position. The pattern
itself starts at byte two and ends with
one of the special cases outlined above
or a GOTO.

As you can see it is possible to cram a
mass of information into just one byte.
This is vital on the BBC range of micros
as there is only about 10k of ram to play
around with in modes 0, 1 and 2.

Now we can move on to the data struc-
ture for the sprites themselves.

Each sprite requires a six byte block of
memory — two for the absolute coordi-

Turn to Page 134 »

Byte Function
0 = flags
1 = pattern pointer
2 = x coordinate
3 = y coordinate
4/5 = screen address
Flags
Flags
bit 0 = on screen
bit 1 = exploding
bit 2 = dead
bit 3 = start exploding

Figure Nl: The sprite information block
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< From Page 133

nates, two for the screen address, one
for a pointer to the current position in
the pattern and one for various flags.
Figure 1l shows the sprite information
block that | use.

Bit 0 of the flags indicates whether
the sprite is on the screen. Bit 1 means
it is exploding and bit 3 means start it
exploding. Bit 2 means it is dead.

It is convenient to store all the blocks
in one page of memory and index into
them using the X and Y registers. This
means that there can be up to 256/6 or
42 tracking sprites on the screen.

It's now time to put the theory into
practice so enter and save this month's
listing.

When you run it you'll first be asked for
the spacing between the sprites. Try 7 to
start off. At the next prompt enter the
number of sprites, remembering that
you can only have 42 at most.

The screen will clear and you'll see a
stream of aliens flying in from the top
left corner of the screen. They'll loop
round the bottom and zoom off, disap-
pearing at the top right of the screen.

Press Escape and run it again, exper-
imenting with the spacing and number of
sprites.

The structure of the data makes the

Microdis
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DAISYWHEEL PRINTERS

25213

21735
LASER/INK JET PRINTERS
Epsan S32000 Inket 152582
OMS Kiss Lazer 1635 65
Canan LPREAT 1720.00

FREE! FREE! FREE!
WITH EVERY PRINTER —
LISTING PAPER+ BEBC LEAD
{phone tor ather leads)

LISTING PAPER

60 GSM (Listing) 85711 2000 shests

B0 GSM [efiar grada) 9.25"12° 2000 sheets
Labsds - Box of BG

{2 abraast on 9.5 backing with central part)
MOMITORS -

Phiips 7502 (Groan)

Phiips 7522 (Amber]

Philips 7542 (White}

Colour 14" Screen

Philps 8833

Phikps 8873

programming less difficult than you
might first have thought. having just
seen the gemaonsiration,

There are several points to watch out
for when writing this sort of routine.
Firstly all the sprites are off the screen
when the program is first run and must
be printed at the start position one at a
time.

Only those sprites on the screen are
moved and these are recognised by
having bit zero of their flags byte set.

When putting sprites on the screen it's
important not to confuse those that have
finished the pattern and have been
taken off the screen. These are recog-
nised by having bit 2 of their flags byte
set.

Only one sprite at a time can be
printed at the start position and before
the next one is printed the last one must
have moved out of the way.

This is the spacing between the
sprites. Try the demonstration with a
spacing of one and you'll see the prob-
lems that can occur.

The solution is to have a timer. This
counts down the next sprite to be put on
the screen.

Finally, try designing your own pat-
terns and replace the data statements at
the end of the listing with your own. Take

note of how the data is structured and
it's up to you to make sure that the
sprites stay within the confines of the
screen limits.

@ That's all for now. There is plenty here
to get your teeth into and it should keep
you busy until next month when we'll
move on to bouncing sprites.

18 REM Tracking Sprites
20 REM By R.A_Waddilove
3P REM (¢} Micro User
L MODE T:xTVE, 1
50 IF PAGE<=E1980 PRINT'PAGE must ke
&1908°:5TOP
6@ RESTORE 1730:FOR I%=@ TO 4LT:READ J
LiIXTRCPA=JRNEXT
78 pattern=8980@:balis=8A00
8@ RESTORE 176@:I1%=0:REPEAT:READ Ji:1
Klpattern=JE;IT=1X+1:UNTIL JX<@
Q8 INPUT"Space between balls(1-2@):"
space :
188 INPUT"Number of balls{1-48): numb
er—of-balls
118 PROCassenble:CLEAR
120 MODE 2:CALL E1100
130 END
148
150 DEF PROCasseable
168 old=878:new=E72:rows=&T4:columns=E
T5:tenp=h7b: tenpl=8T8
170 delay=&78

Turn to Page 137 »

DISCOUNTI

Dept. MU487, 46 Middle Street, Blackhall, Hartlepool, Cleveland TS27 4EA. Tel: 091 587 2430
Sorry, office only - Na callers without appointment

INCREDIBLE DISC DRIVE PRICES

™ ""HIGH QUALITY DISC DRIVES |
Cesed with leads, #1c READY TO GO
I 5.25" Ex VAT
Acorn OFS Dist Inrtace 415
| Osus DOOS Disc nterace 40,53
BBAC SX (Uses BEC Power Supply)
Y4005 BO Tack double side [400K) 5176
Dusl (uses BEC's power supply]
CB00S Dual B track coubie soe 17822
Single With Power Supply
54005 BO frack double sos 113,00
Dual Drives fwith Power Supphy)
DBN0S 2680 Tack double side 20430

FAST SERVICE

24 HOUR HOTLINE

091 587 243

NOTE: ALL PRICES INCLUDE VAT + CARRIAGE

MICROVITEC RGE MONITORS (BBC)

1431 (47 2585 dots) 193,00 bl
1431 AMPS4 [with audio & PAL) 218,08 6195
1451 (6534582 dats) 23474 266,95
1451 AMPS4 313,00 350095

BBC ROM UTILITY SOFTWARE

1l 3585
40,65 4575
0.4 4745
B 0.6

Prices and specfications sutsec! I varaton.
Please phone for bes] prces

UPGRADE TO IBM STANDARD

TRADE-IN YOUR BBC FOR THE PC1512
IBM CLONE
Telephone for Details

AMSTRAD PC1512
S Drive Mono Monitor 499
Duwal Drive 559
20Mb Bo9
Single Drive Calour 613
Dual Drive 729 838.35
20Mb 1068 122035
FREE DICTAPHOMNE CALL-OUT
SERVICE CONTRACT
included with PC1512 if no trade-in.

573.85

64285
1033.85

711.85

COMPUTERS

Maswr 128 395,65

Compacts Phone for lases:

OTHER BBC PERIPHERALS

Tadeteat Receher 188,55

6502 Second Processar 177.50 20413
TH0A Second Procissor IN2E5 35589
ATPL ROM Board B 4495

MEDIA — ARCHIVE DATA BULK PURCHASE
{Fully guaranteed) SPECIALI
High quality diskettes 5.25" boed in 10's

& Track 3350 includes 631 788
40 Track DS0DD FREE 631 185
80 Track $580 libeasy 641 708
BO Track DS0OD E-1] 691 185
T Box of 10 s a2 s
3 Disc [sach] 351 450

HEAD CLEANING KITS
3 Slanduig 1287 1595
Rl Drve DU 1996 2295
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d and “Too many function strips, wondering where t0 put them? PRINTER MADNESS
at the Then maybe you will be interested in our purpose built function
strip holder.
of the B e DOT MATRIX PRINTERS COLOUR PRINTERS
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A bE- BBC or BBC & M aster “riag a :ﬁ:ﬁmu’:ﬁ“ﬁh::::: Ir’ﬁﬂ : " i i
. i M rie TOS-#rth & Loe £28800 HARD DISKS, ADD-ON BOARDS,
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T e LousyweeLpnnters IR
' . DAISY WHEEL 5EN SR Chapa |rana b0 1 160 M a
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orders payable to;  Computar Repairs {UK), to the above address. ny Pt Vi e G%E E‘:?li%%ﬂmﬁm"ﬂﬁ"&ff?ﬂ-ﬂ“ ]
: E du - #.-I Hin long. 1 Lt ."- = Ty K 1rE Sugirwsan 11 _nllou- ] L3900
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_ CINGLE AND MULTI-USER MICRO.COMPUTER AND SOFTWARE SALES AND SUPBORT
27 > 9 PARK STREET LANE - BRICKET WOOD « HERTFORDSHIRE - AL2 2]/ » 5T ALBANS (0727) 12790

PLEASE READ THIS
WHOLESALE PRICES TO
YOU THE USER

DOUBLE
PHANTOM?

WABASH 5.25" quantities of 25 50 100 200

SS5/SD 48TPI £11.00 £20.00 £38.00 £69.00 YES! This IS the program demonstrated on BBC TV's “Micro Live". The

SS/DD 48TPI £11.50 £22.00 £41.00 £74.00 Wurldslﬁrst micro multl-usF;-_F combat ﬂi'%;l: simtll:_#atinn is now g;ﬂilahls
. ; : ¥ irect Do i . LINE' FIRST MAIL

DS/DD 48TP! £12.00 £24.00 £45.00 £85.00 i s b gl R d 4 s

BASF & FUJI etc DOUBLE PHANTOM is basically a TWO computer version of the highly

DS/DD 96TFI £13.00 £26.00 £49.00 £96.00 acclaimed PHANTOM COMBAT simulation. At laast one BBC must have

a disc 2ystem. A hardware link {included) then links the machines which
become separate aircraft sharing the same airspace, each VISIBLE and
VULMNERABLE to the other!

DOUBLE PHANTOM has all the usual PHANTOM features including the

tfastest and smoothest 30 colour graphics around (15fps). RAF Phantom

pilot Paul Courtnage's verdict: "Marvellous . . . quite the best micro flight
simulation I've ever seen ... Totally captivating!”

All above plain label except SS/SD, which are branded.
Allinclude envelopes & labels.

3.5" DS/DD PLAIN LABEL DISK
We only sell Made in Japan items as they are the best

10=C18.00 Pricas inc. VAT & delli.usr'r
2 Egggg ] :_ﬁlmifafr':ﬁrf““'ﬂd Phone: Mail Order Hot line 0903 776000 with VISA/ACCESS. Mail:
100 = £135.00 Wich e labige FO BOX 66, East Preston, West Sussex BN18 2TX. Most orders

despatched SAME DAY, FIRST CLASS, POST FREE.

LOCKABLE DISK BOXES DOUBLE PHANTOM (inc link) BBC * disc 19.95

5.25" 50 Capacity Fef. DD50L £9.50 | Discount for Quantity LINK separately BEC cable 996
5.25" 100 Capacity Fef. DD100L£11.00 | 10%for 3s PHANTOM COMBAT BEC * disc 12.95
3.5 40 Capacity Ref. DS40L£9.00 | 20°% for 6+ PHANTOM COMBAT Electron & BBC cass 9.95

B itv Ral. D y i Ta47 BBC B only disc 9.85

3.5" 80 Capacity Rel. DCDBOLE11.00 1 25% lor 12+ 247 BBG Bonly cass 895
747 Electron cass 7.895

ACCESSORIES 747 Commodore 64 cass 12.95

d T4T Commaodore 64 disc 14.95

35" Head Cleaner + Fluid £6.00 10% for 3+ 74T Commodore 64(USA format) disc 14.95

20% lor B+
2590 tor 12+

BBC to Cent. Printer Cabla, 1m £5.00
Perspex Printer Stand, B0Col £15.00

REMEMEBER THE PRICES YOU SEE IS ALL YOU PAY.
CHEQUE & P.O. TO:

Manor Court Supplies Ltd

80 North Road, Yate, Bristol, Avon BS17 5PR. Tel: 0454 322744
VAT invoica if required. Co. Reg. Mo, 1730374

5.25" Head Cleaner + Fluid £4.00 ] Discount for Quantity

{Overseas orders, equiv currency, add air mail at cost)
JOYSTICKS optional with all programs
BBC means all machines from 32k up
# SPECIFY DFS when ordering discs
£2 discount on multiple order

DOCTOR SOFT - THE FLIGHT SIMULATION
SPECIALIST
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HIGH
PERFORMANCE

Precision '™

Suitable for:
Applé
Commodaore

from .
And Most Other 45 P ey 3
Single and /%

Double—sided 4
Soit Sectored, ik 7
Double Density Systems i TR o R

L | :\r = " L |
Precision "™ 54" Flexible Disks

® Every disk certified 100% error—free
* Guaranteed to meet or exceed ANSI standard

Price per disk (excluding delivery & VAT)

W+ 50+ 100+ 300+ 1000+
53O0 0.69 0.5 0.54 0.49 0.45
bS0D 0.79 Q.69 063 059 0.55
DS/QD 1.09 099 092 0.85 0.79

Delrwery Free (UK Mainland) for CWOuCreds Card Orders

For Credn Qeders 2nd urgent orders phione tor delivery prices

Tedephone Orders can be accepled from Governmenl badies, schools, elc., or from peivabe individusts

or comipanies with VIS4 or ADCESS cands

Send chequas made payabie b 105 Compater Supalies with the onder (o the address below. Don™ farged the WATE (UK Drders only)

IDS Computer Supplies
Dept A12 = B

Supplied in boxes of 10

0908 563166

Unit 15 Darin Court m Crownhill m Milton Keynes m MK8 OAD

plus  SUPERB
STORAGE
BOX

WITH DIVIDERS
AND SMOKED
FLIP-TOP LID

o0

DISKS

SS/DD

for only.

95«
£99:%5 o500
DS/QD £49.95

Please send the following amount
(including £2.00 delivery and VAT)

e Full Specification

® | ifetime Guarantee

® Bulk packed disks

® Complete with sleeves,
labels and w/p tabs

® |ndividually certified to
30% above ANSI
specification

5300 E36.74
DS/DD £48.24
DS/Q0 E59.74

Telephane Orders can be acoepted lom Governement bodies, schools, elc., o from private individuals

e companies wilh V54 or ACCESS cands. 5

Sand cheques mads payabie: b 105 Compuber Suppfes with the order (0 the addness below. Doa'l Farget te WAT! (UK Orders any)

IDS Computer Supplies =y “gxcl. delivery & VAT
Dept A12 0908 563166

Unit 15 Darin Court = Crownhill = Milton Keynes m MK8 OAD
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MOVIE MAKER

As seenon BBC TV's Micro Live.

What did they say?
Fred Harris thought that Slippery Slug was a . . . company with an

unusual name . . . " but said about their MOVIE MAKER program:". ..
you can do almost anything with it!"

MOVIE MAKER is a ROM based graphics language that enables ANY
userto create impressive animated cartoons or graphics displays.

BUT DON'T TAKE OUR WORD FORIT

"Great fun to use and gives impressive results”.
MICRO USER June '86

"The most innovative program launched for the BBC Micro ..."
VIEWFAX TUBELINK July '86

"Movie Maker opens up some exciting prospects”.
A&B COMPUTING June "88

"Movie Maker, it's what your empty ROM sockets are for”.
Slippery Slug June '86

Phone your friendly Slipper Siug on Bath (0225) 69236 fora
recorded message. After the message, leave your name and address
andthe Stippery Slug will send you a free information pack giving full
details of the package and also full copies of the reviews.

MOVIE MAKER is supplied on two 16K ROMS and has two demo
movies supplied on a demonstration cassette. Inclusive price

only £29.90. Postage and packing is free. Compatible with BBC B,
B+, MASTER 128, and MASTER COMPACT.

Or sand just £1.95 for the introductory cassette and brochure.
(Price refundabla against purchase of the main pack. )

Slippery Slug
PO Box 83, Bath BA1 1ZA

& Everyone needs help! Here it is.

HELPSCREEN EPROMS

Qur range of Eproms will give your BBC that INSTANTANEQUS HELP facility.
Each EPROM contains 15 screens of Help each called by a single keypress,
No need to remember lists of commands. Mo memory tied up.

Mo interference with other programs.

FOUR UNIQUE SERVICES:
1)} STOCK EPROMS
Ready to fit chips containing a mass of Help, all instantly to hand. Do away with
dog-eared reference manuals! Speed up your programming!
MNo.1 BEGINNERS BASIC
All Basic commands and their syntax, specially grouped to aid learning.
No.2 PROGRAMMERS BASIC
Packed with the reference information you canstantly nead whan programming.
No. PROGRAMMERS MACHINE CODE
Operating System calls & veciors and a hostof ather invaluable information.
All one Price £19.95 including P&P

2) CUSTOM EPROMS

We have a very comprehensive range of Helpscreens in our catalogue. You
select from these the ones you want, and we will arrange them in your arder and
supply the Custom Eprom. Send for free catalogue and ordering information.
Price £24.95 including P&P

3) SUPER CUSTOM EPROMS

You supply your own Screens (or programs to create them) on disc or lape.
Supply all 15 or maybe mix in some of our catalogue Screens, and we will
arrange them all in Eprom with the necessary code forinstant, single key access
to each. Send for free catalogue and ardering information.

Price £27.95 including P&P

4) DISC ALTERNATIVE

Any of thie above options on disc, with (almost) instant access and using the
same single key access. (Uses 1K RAM).

Price £10.95 including P&P i

All goods come with fullinstructions on fitting and use

P.O. Box 17, Newtown, Powys SY16 122
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4 From Page 134

188 bail=at=start=&7C
198 ball-number=&7D
280 osbyte=BFFFé&
218 FOR pass=@ TO 2 STEP 2 .
220 Px=81100
238 [ OPT pass
248 .initialise
250 LDA #space:5STA delay
268 LDA #B:TAX
270 .loop
288 STA balls,¥
298 DEX:BNE loop
300 .main—-loop
310 JSR move-balls
328 DEC delay:BPL nmot—time
330 LDA #space:STA delay
48 .not—tine
358 LDA #8B1:LDX #256-113:LDY #RFF:J5R
osbyte \Escape?
360 TYA:BE® main—loop
it RTS
380
390 .move-halls
LB Lot £#@:5TA ball=at—start \one new
ball &t & time
418 LbX #number—of-ballsxé 3
420 LDA &240:.fx19 CLI:SEI:CHMP R248:BE
g fx19
438 .mbloop
4B STX ball-number
&58 LDA balls,X:AND #1:;BNE on-screen
460 JSR new=ball:IMP next-ball
478 .on=screen
480 LDA balls, X:AND #10:BEQ move-it
698 ISR explode:JMP next=ball
580 .move=it
10 LDA data:STA olddata+1:5TA newdata
+1:L0A data+1:5Th olddata+2:5TA newdata+t
2
528 LDA balls+d,X:5TA oldsLDA ballss5,
X:5TA old+1 \old address
538 JSR get—new-xy
548 LOY balls+3, N:LbA balls+2, X:TAX:JS
R convert ‘new address
558 LDX ball=number
S68 LDA new:STA balls+4,X:LDA new+1:5T
A balls+5,% \store it
578 JSR print
588 .next-ball
598 LDA ball=number:SEC:SBC #6:TAX
608 BNE mbloop
618 CLI
628 RTS
630
648 .get—new—xy
658 LDY balls+1,X:INC balls+1,X \patt
ern index
660 LDA pattern,Y
&70 CHP #32:BNE ex1:JMP remove
680 .ext
E90 CMP #4:BNE ex2:LDA #9:5TA balls,X:
RTS ‘explode next time
700 .ex? .
710 CHP #35:BNE mowing:JMP kamikasi
728 .moving
730 LDA pattern,Y:AND #&:BEQ xplus \lL
eft or right?
748 LbA pattern,¥:AND #3:5TA temp:SEC:
LDA balls+2,X:SBC temp:lMP got—x
750 .xplus
768 LDA pattern,Y:AND #3:CLC:ADC balls
42,14
778 .got=x
788 STA balls+2,X

Vinitialise balls

798 LDA pattern,Y:AND #32:BEQ yplus
up or down?

800 LDA pattern,¥:LSR A:LSR A:AND #6:5
TA temp:SEC:LDA balls+3,X:SBC temp:JMP g
ot=y

2418 .yplus

820 LDA pattern,Y:LSR
LC:ADC balls#3,x

B3@ .got-y

BLB STA balls+3 X

858 RTS

86g

870 .remove

880 LDA #4:STA balls,X \dead

E98 LDA LEB:STA new:S5TA newt1:J5K prin
t Yoff screen

988 PLA:PLA:JNP next—ball

918

928 .explode

938 \Write it yourself!

94 RIS

958

Q68 .kamikasi

970 \Write it yourself!

Q8@ RTS

994

1088 .new—ball

1018 LDA delay:BNE no-ball
‘1828 LbA ball-at—start:BNE no=ball

1838 LDA balls,X:AND #4:BNE no—ball \d
ead?

1840 IKC ball-at-start

1058 LDA #1:5TA balls,)

A:LSR A:AND #6:C

\no more
\an screen

This is one of hundrads of
programs now available
FREE for downloading on

Microlink

1068 LDA #2:5TA balls+l,X
rt

1878 LDA patternt1:STA balls+3,X:TAY:LD
A opattern:STA balls+2, X:TAX \start 1,y
1@8@ JSR convert

1998 LDX ball=number

1108 LDA new:STA balls+d,X:LDA newt1:ST
& balls+5,X \store address

1110 L0A data:STA newdatat1:LDA datati:
5TA newdataté

1128 JWP put

1138 .no-ball

1148 RTS

1158

1160 .put

1178 LDA #880:5T4 old:STh old+l

1188 .print

1199 LDA #4:5TA columns

1200 LbX #0:L0Y #0

1218 LDA new;STA templ:LDA newt1:5TA te
api+

1220 LDA old:STA tenp:LDA old+1:8TA ten
p+1

1238 . loopl

1240 LDA #12:5TA rows

1258 .loop2

1260 .newdata LDA ESEIH X:EOR (mew),¥:$
TA (new) .Y

1278 .olddata LDA &300@,X:EOR (old),Y:s
TA {old) Y

1288 INX

1299 LDA old:AND #7:(CHP #7:BEQ hottonl
1388 INC old:BNE mext1:INC old+1:JMP ne

\pattern sta

el

1318 .bottom!

1328 CLC:LDA oldzADC #E79:5TA old:LDA o
[defzADC #2:5TA old+!

1338 .nexti

1348 LDA new:AND #7:CMP #7:BEQ bottomd
1358 INC new:BME next2:INC newt]1:JMP ne
it

1368 .bottom?

1378 CLC:LOA newzADC #&7T9:5TA new:LDA n
ewt1zADC #2:5TA newt!

1388 .next?

1398 DEC rows:BNE loop2

1480 CLC:LDA templ:ADC #8:5TA new:STA t
emplzLOA teapl+1:ADC #B:5TA newt1:5TA te
mpltl

1418 LDA temp:ADC #8:5TA old:5TA temp:L
DA temp+1;ADC #0:5TA old+1:5TA tempt]
1628 DEC columns:BNE loopi

1438 RTS

1648

1658 .data OPT FNequw(&CED)

1468 ;

1478 .convert  \X,Y == address

14B0 LDA #B:5TA newt1:TXA:ASL A:ASL A:R
OL newt71:ASL A:ROL mew+1:STA new \X3
1698 TYA:AND #7:ADC new:STA new:LDA new
+1:ADC #0:5TA newt1 \ #(Y NOD B)

1508 TYA:LSR A:LSR A:LSR A:ASL A:TAY A
2E(Y DIV 8)

1518 LDA table,Y:ADC new:STA new:LDA ta
ble+1,Y:ADC new+1:5TA newt!

1520 RTS

1538

1548 .table OPT FNtable

1558 ] :

1568 NEXT

1578 ENDPROC

1588

1598 DEF FRequw(word)

1608 7PX=word MODZ54

1618 P%21=word DIVZ56

1620 PE=P+2

1630 =pass

1649

1650 DEF FNtahble

1668 FOR LX=0 TO 31

1678 TPE=(RIQR@+IX+E280IM0D256

16B8 PL21=(RI@QA=IX=E280)DIV256

1698 PL=pi+2

1788 NEXT

1718 =pass

1728

1730 REM Ball data...X=&/1=12

1760 BATA B, ,4,3,05,0,7,.15,3,1,1,8,3,3
g i o U Rk S e L B R T T B e
;e e 0 i A e e s Lo LN L e e S I

1?5B HEH whkEdhd P‘.a'[tern El,ata *hEdkkkd

1768 DATA 9,8

1778 DATA 27,27,27,27,27,21,27,21,27
1788 DATA 27,2727 ,27,27,26,26,260,268
1799 BATA 17,17,17,17,17,47,A7,17,17
1880 DATA 16,16,16,16,8,8,8,8,8,8,8

1810 DATA 5,5,5,6,6,6,7,7,1,7,1,7,7

1820 DATA 6,6,6,5,5,5,60,40,40,48,40
1830 DATA 4B, 40,48, 48, 68,48,49,49,49

1840 DATA 49,49,49,49,469,49,58,58,58
1850 DATA 53,5?,5?,59,5?,5?,59,59,5?
1868 DATA 59,59,59,59

1870 DATA 32,1

This listing s included in this
month’s cassetle tape offer. See
order form on Page 159.
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<4 From Page 65

1H HEH dhkEthA kR bRk

Z0 REW # Hunkie-Egg *

30 REM * by G.J.Key 1987 =

4@ REM % (c) The MWicro User #

S@ REN wiikksihbrthhrthhthds

6@ *FX3

70 IFTOP=83ABAMODET :PROCShorten: ELSEM
][ 34

88 PROCinit

90 OMERRORCALLAX:CLS

100 PROCgame

110 EMD

120 DEFPROCgame:si=@:PROChisc

130 REPEAT:sk=B:h¥=@:r¥=1:1%=5

148 VX¥=3:PROCscn:PROCon

158 REPEAT:PROCPL:REPEAT

168 PROCH:CALLPY,ak(TE) , bECTX), T4

178 PROCT : CALLPY, XY, Y%, WY

180 UNTIL?pi=T

190 FORLIX=1TO14

208 SOUNDT,3,138,3-(1k=1@)%7

210 ME=ME+1; IFNE=10ME=T

220 CALLPY, XX, Y%, MY

230 REPEATUMTILADVAL=-6=15

240 NEXT:L¥=L%-1:CALLGY
| 250 PROCstart:IFLEPROCON

260 UNTILLY=0

270 FORTY=BTO1:6C0L3,129: CLG:NEXT

260 GLOL@,128:COLOURS:PRINTTABLS,15);

290 FORTE=1TOTD:PRINTMIDS("GAME OVER'
ST 100 50UNDT, 6,158, 5:REPEATUNTILADVAL-
$=15:MEXT:TINE=0:REPEATUNTILTINE=280:PRO
Cserol

308 PROChisc

318 UNTILA

320 ENDPROC

330 DEFPROCon:FORIZ=ATOVE-1

340 CALLPY ,aX(I%),bXCIR), IX:SOUNDT, 51

80,8 :REPEATUNTILADVAL-6=15:NEXT: CALLPY X
E.vi mi:pi=g

350 ENDPROC

360 DEFPROLH

370 TH=TE+1:IFT4=VETR=FALSE

380 IFTX<3IPROCt:ENDPROC

390 IFTA=4PROCS:ENDPROC

400 IFFRCTA)aNCTRI=ak(TRI+cR (TR :bRITY
VbR (TR ad X (TR EX (TR =X (TE)-1 :ENDPROC

410 WX=BETeX(TY)

420 TFNN=3eX(TE)=eX(TEI+182ch(TEI=FALS
E:dX(TX)=2:fX(T%X)=5:ENDPROC

L3I0 IFWE=40RME=TIFRX(TR) -3y ek (Th) =X
(TEI+ 1B X (TR =FALSE-dX(TE)=1:f%(TX)=10:
ENDPROC

LER TFWX=GIFBE(TR) =3 el (TR)=eX(TH)=1
Bk (TH)=FALSE:dR(TR)=TRUE:fACTRI=10:END
PROC

450 IFcX(TX)=@ck(TX)=SGN(XX-aX(TX))

660 dX(TX)=FALSE:IFaf(Ti)=Qzch(TX)=1

7R IFaX(TX)=84:ch(TE)=TRUE

GHP eX(TE)Y=eX (TE)+c{TA)fXL(TE)=4

498 ENDPROC

S@@ DEFPROCs

510 LFYX=bi(TX)=3cX(TX)=2456N (XX=aX(TX
1

520 ak(TRI=ak(TE)+cR(TH)

530 IFaX(TH)=AQcX(TRI=FALSE

540 IFa¥(TX)=FALSE cX(TX)=FALSE

550 ENDPROC

560 DEFPROC

70 aX(TX)=ak(TE) 4k (TR IFak(TE)<2ed(
TE)==cR(TE) :ENDPROC

580 IFaX(T)=66ch(TX)==ch(TX)

598 ENBPROC

608 DEFPROCH

it

s

618 IFJEPROCj:ENDPROC

G20 U=YX+Y:uX=U=INTU: IFuXPROCL

B30 S=XNeX:SX=S+INTU*18:1%=BY75Y

G40 IFS<>INTS PROCh:ENDPROC

650 IFIX=3J%=TRUE:ENDPROC

668 TFuXIFIY=3PROCU:ENDPROC

470 IFHE<TBPROCcL:ENDPROC

&80 DEFPROCH

690 IFNOTINKEYULENDPROC

700 IF1X%=3ENDPROC

T J3=1:E8=5: 4=TRUE: xh=FALSE

Te0 IFINKEYLXxX=TRUE

730 IFINKEYR%xY=1

T4B ENDPROC

750 DEFPROC

T60 IFJX=TRUE:PROCk:ENDPROC

TT0 IFXX=00RX¥X=68xX=FALSE

TER IFCXXAND3R)=BIF?pE=FPROChel(158) G
OL3, 6:MOVESG+XRETSE,991-INTU*16B:VDUS,129
Jhrsd=sh e 10er L PRINTTABCE, 310 ;50; shi=hi+
1:1Fh¥=gXPROCRS :ENDPROC

TOR YA=YXHiXant=Xbend s ) =)X41:1F)X=5AN
DINKEYUXjX=0:EX=9:ELSEIFJE=EXjR=1ELSELF)
Y=EX+4JE=TRUE

BB ENDPROC

B18 DEFPROCK

B20 IFBRTCINTCYR*Y) w184 Eek)=3yY=yk+2:
SOUNDETZ,1,258-YE*4 1:ENDPROC:ELSEJX=FAL
SE:ENDFROC

Bi@ DEFPROCKs

B4B hi=@:ri=rX+1:CALLAX:PROCsCrol

850 IFVE=IVA=SELSEVE=VE+1:IFVE=8VE=F -

B6@ PROCscn:PROCON

870 ENDPROC

880 DEFPROCscrol:I1%=0:FORTE=0TOTASTER?
sVDU2I 13, 7X:0;0;:0;28,1%,31,ThpIvs,0,12:
PROCbe L (TX&3) : IX=THOIVA:NEXTzVDUZ6,12:EN
DPROC

B90 DEFPROCcL

OB0 IFINKEYUXYX=YX-1:ME=0:HE=HE+1AND1S
sSOUNDETD,2,5,1:ENDPROC

910 IFINKEYDAYX=YX+1:MNE=0:HX=HE=1:50UN
DR1D,2,5,1:1FHE=0HE=10

920 ENDPROC

938 DEFPROCL

Q4B IFIMKEYLXIFXI>BXX=XX-1:ME=B:50UNDE
10,2,41

0508 IFINKEYRXIFXX<ABXN=XX+1:ME=T:50UND
£18,2,4,1

D68 ENDPROC

078 DEFPROCU

980 IFIR=40RIE=TIFINKEYDREYZ=YE+1:ME=9;
H¥=9:SOUNDE18,2,5,1:ENDPROC

990 IFIX>LIFINKEYURYX=YX-1:ME=9:H%=1:5
OUNDETA,2 4 ,1:ENDPROC

1888 PROCh

1870 ENDPROC

1020 DEFPROCmMode (M%)

1030 vou22 M, 23:8202;:0;8;0;

1040 FORTHE=OTOT:VDU19,TH+8,T4:0; :NEXT

1058 Voui9,12,8;08;19,16,15;8;19,8,4;8;

1068 ENDPROC

- 1878 DEFPROCinit

1068 ph=&75:pR?1=1:L%==98:RE==0T:U%==-T3
shR=-185

1098 Q=RND(-TIME):DIMaX(6),bX(6),ci(s),
di(6),eX (L), FX06) hsX(1@) ,hss(10):B%=014
29

11088 FORTE=1TOVB:hsX(TX)=C11-TR)*50@:hs
$(TE)="HUNKIE-EGG":NEXT

1118 ENDPROC

1128 DEFPROChisc:PROChead

1138 PROCmup:PROChel(128)

1148 PRINTTABCR,3)FMLlines;FORTE=ATOT1

1158 PRINTTAB(3I2,5+THICHRST1S6TABIT 5418
JCHRS129CHRS15TCHRE135; : IFTEMODT1PRINThS
S(TEISTRINGS(20-LENhSS(TE)-LENSTRERSX(TY
T Bt T 8 o 1

1168 NEXT:PRINT'FNlines

1178 IFIX<>TRUE PROCgname

1188 PROChel(12@) :PRINTTABCS,22)CHRE134
"PRESS THE SPACE BAR TO PLAY':REPEATUNTI
LINKEY-9%

1190 PROCHe LC1B8) :PROCModed2)

1200 ENDPROC

1210 DEFPROChel(NX):SOUMDRT1,4&, NX,10:EN
DRPROC

1220 DEFPROChead:PROCmode(7)

1238 FORTX=OTO1:PRINTTAB(IT, TXICHRET141C
HRE1Z2CHRSISTCHREIZS HUNKIE-EGE “CHR31S
HiNEXT

1240 ENDPROC

1258 DEFPROCmup

1268 1Fsf<=hsX(1@):1¥=TRUE:ENDPROC

1278 IX=10:REPEAT:IFhs¥(IX=1)<s¥:hs¥(IX
JehsE(1X-1) :hs$ (1% ) =hs$(1%-1):1%=1%-1

1288 UNTILIX=10RhsA(I%+(IX<=FALSE})>=5%

1290 hs¥(IX)=s¥:hsS(IX)=5TRINGS(10,".")
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DRTE:
146
147
1480
149
1501
1518

CORE:

152¢
1534
FHTEA
154
TH)=1
af(Ts
1550
4=5):
1568
1578
1588
1598
AT,
1680
1510
1620
1438
1648
660,1
1650
1640
1670
1680
2,10
1698
1708
1718
1720
PHET
J:flag

1730
1748
1758
1768
1770
1780
1798
1300
1810
1820
1838
1848

L



LLHLE),
1Bi=R14

T HH

pTott

7,547
PRINTh:
ShsL(TH

CHRS136
ATUNTI

%, 18:EN

HRS141C
"CHRS15

1T
{+hs¥ (1% J
14-1

SE))==s5d
e,

1588 ENDPROC

1310 DEFPROCgname

1320 PROChel(168) :PRINTTAB(B,22)CHRE136
*PLEASE EMTER YOUR NAME

1330 T4=0:3838@=hs$(I%)

1340 PRINTTAB(S,5+1X)CHRE131; 4 F )21
1350 REPEAT:i%=GET:IFi%=13hs$(IX)=58350
sUNTILTRUE:PRINTTABCR, S+IX)CHRE135:ENDFR
OC:ELSEIFiX<320RiX=12TUNTILFALSE

1360 IFTXE<1BANDI X<=127V0UIY:TR?8380=1%;
TH=T%#1

1370 IFTX=BANDi%=127VDUB, 46,8:TE=TE-1:1
FTE<>10T52838@=45

1380 UNTILFALSE

1390 ENDPROC

1480 DEFFMlines:=CHRS14E6+STRINGS (38 ,CHR
§243)

1418 DEFPROCscn

1420 CLS:;COLOURT:COLOURTIZT:RESTORE

1430 FORTX=@T029:IFTX<Z@PRINTTABITY B)C
HR$131TAB(TE, 3B)CHRE13T;

1440 PRINTTABCE, TXICHRSIZITABCIZ, TEICHR
$131; :MEXT y

1458 COLOURA:COLOURTZB:PRINTTAB(Y, 1);:F
ORTX=BTO17:VOU129: NEXT:gX=18

1460 BE=R1600+((rX=1)M0D5)+108

1470 FORTX=0TOS:PRIMTTABCT ,5+T%#5);
1480 FORI%=ATO17

1490 PROCAraw(?(BE+1B2TE+1Y))

1508 MEXT:NEXT:VDU24,08;8;1279;39;16,26
1510 COLOURT:COLOURI2B:PRINTTAB(R, 31)"S
CORE:"; sX;SPCOV-LENSTREsE)LIVES:"; :PROC
pl

1520 DEFPROCstart

1530 FORTX=0T02:ak(TE)=@+TE*33:b2(TEI=1
IATE= @ ek (TE)=24(TE=1) 2T :NEXT

1540 FORTE=3TO04:aR(TE)=28-(TH=3)*18;b¥(
TAy=d: e X (TR =1+ (T4 %2 dX(TE) =00k (TX)=
ad(TXIDIVE:FECTY)=0:NEXT

15508 FORTR=5TOA:ak (TR =B:bX(TE)=3=4@*(T
K=5) sck(TE)=0:dX(TRI=Q;NEXT

1560 ¥N=68:YN=50:M%=8:0=.25:Y=.1

1570 HX=15:JX=FALSE:TX=FALSE:JX=FALSE
15808 ENDPROC

1590 DEFPROCPL:GCOLB,7:MOVET27Y,31:VDUS
GBTF, 48+1% 4 ENDPROC

16080 DEFPROCdraw(M®)

1610 IFMY=255B%=E14@0:NX="0%

1628 TFri>51FTE<SIFNE=2NE=1

1630 LOCALiY

1640 ONMEGOTO1658 1660 ,1670,1680,1650,1
660, 1680

1658 Vou1@,17,128,17,6,129,11,8:9k=gk+1
1668 VOUIT,1,17,131,128:ENDPROC

1678 COLOURTZE:NDUI2:ENDPROC

1688 COLOURA:COLOURTZB:FORI%=1T0OS:VOU13
2 N0, 8 NEXT:PRINTTABCIR#2,54TR#5);

1690 ENDPROC

1780 THEEND

1710 DEFPROCcode; FORTX=ATO2STER2

1720 x=R7@:y=R71:3no=R72:g0ne=R73:nm=k7
L:c=875:0=RT6:b=877:w=080:h=892: total=RY
Jiflag=hRb:yst=895: run=896 : PY=REDD: e=ECH
aa

1730 COPTTX:LDX&T:LDY#11:.1

1740 LDARGBB,Y:STAw,X:DEX:DEY

1750 LDARGER,Y:STAW, X:DEY:DEY:DEX

1760 BPLL:LDY#@:5TYgonesLDALW) Y

1778 BMIoffscsCLC:ADC#4:5TAx: CHPRT3
1788 BCConsc:.offsc:LDA#255:5TAgone
1790 .onsc:LDA(W+2) ,Y:ASLA:ASLA:CLE
1800 ADCH16:5TAW:LDACWN*L),Y:5TASRD

1818 .rem;STYy:LDX#3:.lpl1:ASLx:ROLy
1820 DEX:BNELpl:LDAW:AND#T:CLC:ADCX
1830 STAx:BCCnh:INCy:.nh:LDAW:LSRA

1840 LSRA:AND#254:TAX:CLC:LDAT,X

1858 ADCox:STAx:INX:LDAr, X:ADCy:5TAy
1868 LDAsno;CMP#T:BCCot;SBC#T:JMPm
1670 .ot:SEC:ROLA:TAX:STXsno:LDY#1
1880 .lp2:LbAsol ,X:5TAu,Y:LDAsdp, X
189@ STAs+1,Y:LDAsh X:STAw+2,Y:DEX
190@ DEY:BPLLlp2:JSRpit:LbXsnozLBY#1
1910 .cl:LDAX,Y:S5TAw,Y:STAsol X:DEX
192@ DEY:BPLcL:LDAgone:BNEby:.pit
1930 LDXw+3:LDAWw:AND#248:5TArun: LDAW
1940 AND#T:STAyst:LDAW+1:STArun+1
1958 L :LDAW#2:STAh:LDArwn:STAW+E
196@ LbYyst:LDArwn+1:5TAW+5:. 12

1978 LDACu+4),Y:.52:BNEbu:.5:E0Re, X
1980 STA(W+4) ,Y:DEX:BEQbyby:.onzDECh
1990 BEQon2 :INY:CPY#8:BNEL2:CLC

2000 LDAW+G:ADCHERD:STAWHLLDANS
2010 ADC#2:STAW+5:LDY#8:BEQLZ:.on2
2020 CLC:LDArwn:ADC#8:STArwn:BCCLY
2038 INCrunt1:.pnhzJMPL1;.byby:RTS
2040 by:LDAFECH: INN:INK:STAsol 0
2050 RTS:.bu:BITh:BEAs:PHA:ORA25TAE
2060 PLA:BMEs:.m:TAX:BE@nouzCHP#1
2070 BNEtwo:LDA#3:BNEnoU:.two:LDA#E
2080 .nousSTAW:LDAx:CMPmoloc:BNEmvd
20890 LbAy:CMPmoloc+1:BEGstill:.mvd
2108 INCo:.still:LDAg:AND#3:5TAg:TAX
2110 LDAwd, X:CLC:ADCW:LDXnmzSEC:ROLA
2120 STAnm:LDY#B:5TYc:INY:.mip]

2138 LbAnaloc,Y:5TAw,Y:LDAndp, X

This is one of hundreds of
programs now available
FREE for downloading on

|Microlink

2140 STAs41,Y:LDAmRE,Y:STAu#2,Y:DEX
2150 DEY:BPLmlpl:LDA#19:JSREFFF&

2160 LOAy:CMP#BE3A:BCSntop: LDX#5:.dl
2170 WOP:IMY:BHEdL:DEX:BMEdL:.ntop

2180 JSRpit:.eln2:LDXnm=LDY#1:.mlp2
2190 LDAmdp, X:STAS+T, Y:LDAx, Y:8TAW,Y
2200 STAmoloc,Y:LDAgb,Y:5TAS2, Y:DEX
2210 BEY:BPLnlp2:LDAgone;BE@peek

2220 LOA#BCA:STAmoLoc+ 1:RTS: . peek

2230 JSRpit:LDA#EEA:STAs2:5TAs241

2260 LOAy:CMP#EIA:BCCnbotsLDX#6:.d12
2250 NOP:INY:BNEdL2:DEX:BNEdLZ:.nbot
2¢08 LDA#B:STAw:LDXN#4:.50 ASLc:ROLA
2270 ASLc:ROLw:DEX:BNEsL:0RAw:STAc

2280 RTS:.QX:LDA#1D:PHA:.of L:PLA

2298 TAX:DEX:BMIalf:TXA:PHA:STASNO

2308 LDY#255:5TYgone:INY:JSRrem

2318 JMPofl:.alf:RT5:.qb:BRK:BRE

328 .wd:OPT FMsC&):.rzOPT FHs(64)

2330 .sdp:OPT FNs(14):.5h

2360 OPT FNs(14):.50L:0PT FMs(14)

2358 .mht:BRK:BRK:.moloc:BRE:BRE

2360 .ndp:BREK:BRK:J:NEXT

2370 PX=rzFORTH=0T031: !PR=83000+TH 640 :
PR=PX+2:NEXT

2360 AN=B:FORTH=BE@ATOwd-1:AN=A%+7TH-NE
XT:PROCstop(RDFBE,1)

2390 7q=@:7nm=1:7b=63:7gb=752:752=EA:q
bI1=5271:5271=8EA: | wd=82010081

2400 PX=RE@D:I%=FNread(sdp,2,812309E14,
2):1%=FNread(&1101,4, B9CFDO3BD,3):TE=014
BO:AL=0:REPEAT:READITE : AR=AR+ITE:TH=TH+1
tUNTILTX?TRUE=255:PROCstop (RS03,4)

2418 ENDPROC

2420 DEFPROCstop(CX,0%)

2430 IFCH=AYENDPROC ELSE:*FX3

2440 CLS:PRINTTAB(D,18)"THERE 15 AN ERR
OR ";:vOUR,7,7

2450 ONOYGOTOZ46M,2470,2480,2490,

2460 PRINT'IN THE ASSEMBLER™:END

2478 PRIMT'IN LINE 2B28":END

2480 PRINT'BETWEEN LINES™2B3@ AND 293
B :END

2498 PRINT'AFTER LINE 2930°:END

2508 DEFFNs(SX) :PR=PE+5¥:=TY

2510 DEFFNread(a¥, BY,C%,0K): AR=0:REPEAT
2520 READAS: ! aX=EVAL(E+AS):A%=AN+ aY:
al=ali+Bx

2530 UNTILAS="12345678 :FROCetoplCX,0%)
1=af-p

2548 DEFPROCshorten:*TAPE

2550 you23,128,223,223;251,251;223,223,
23,129,24,60,60,126,126,126,126,68,23,13
B,255,255,255,255,255,255,255,255,23,131
#193,51,204,1082,153,51,204,102,23,132,25
5,129,129,129,255,129,129,129,23 133,255
#295,255,255,255,255,255,255

2560 ENVELOPE1,4,=1,-1,-1,255,8,2,70,-2
»m2,~2,18@,0:ENVELOPEZ ,1,0,0,0,1,0,0,80,
-808,0,-126,80,0:ENVELOPES , 4,6,-1,-2,10,2
8,2@8,-1,-1,-1,-5,186,8:ENVELOPES,1,08,8,8
1.0,80,-1,-1,-1,126,18

2578 PROChead:PROChel(208)

2580 PRINTTAB(14,3) CHRS131"By 6.J.Key"
2590 IFPAGE=>E198@ PROCrelocate

2600 PRINT'FNLines' TABCE,TICHRS134 Use
the following keys,”

2610 PRINTTABCI1Z,10)CHRS1312. . .vuuss LE
FT°

2620 PRINTTAB(1Z2, 12)CHRE131M........ RE
GHT"

2630 PRINTTAB(1Z2, T4)CHRSI3I ™, . ...... up
fJUNP

1'

r

WN”

2650 PRINTTAB(12,18)CHRS131"ESCAPE. . .RE
START"

2660 PRINT'FNlines:TAB(T,23)CHRS134°PL
EASE WAIT A SHORT WHILE"

26T PROCcode:TH=PAGE+]:AS=STRINGS(25S5,

") ;REPEAT: TH=TX+LENSTY+1

2680 IFITX=255CLS:PRINTTABCO,10)"LINE 1
TBA 15 MISSING OR INCORRECT'CHRS7:END
2690 A$=S(TR+3):REPEAT:IFLEFTS(AS, 1)="
WE=RIGHTH(AS, LENCAS)-1)

2700 UMTILLEFTS(AS, 1)<>" "

2710 UMTILLEFTSCAS,6)="THEEND"

2720 PROChel(2P@):REPEAT

2730 PRINTTABC,23)CHRSCRNDC(7)+128)'PRE
55 SPACE WHEN YOU ARE READY'

2740 UMTILINKEY-99:PROChel(12@)

2750 ITR=EFF:%FX3,2

2760 *KEYBOLD (MRUN N

2770 *FX138,0,128

2780 DEFPROCrelocate:*FX138,0,128

2790 PRINTTAB(H,11)FNLines” PLEASE WAL
T WHILST I RELOCATE TO &19@@“FNLlines:#f
X3,2

2808 IFPAGE<RI9BD:*KEYBFORTL=TOP-PAGE T
O=4STEP=-4:TX!R1980=TXIPAGE:N. :PAGE=R1900
IMOLD | NRUNIM

2810 IFPAGE=R19PP:*KEYBFORTE=BTOTOP-PAG
E STEP&:TX!E190@=T% ! PAGE:N, IMPAGE=E1900:
MOLD I MRUN M

2820 DATAT1TE,1178,1178,119C,119C,1108,
1100, 248C, 24@C,240C ,3CAC,3C0C,600¢,T780¢,
cepa,cooe,coen,copo,cone,co0d,coon,6018,
C0en,1238,1298,12F8,1358,1388,1418,1478,
1408, 1478, 12345478

ZB30 DATAADSOSD, ADPBFCSE, AD, 15540000, A8
S4TE,FE0O,DASOOPRR, TERBCCCL, ABSLOASR, CFC
FRARD,45EECCCC,5454CF ,DBCF4500,BBE8E6E6,
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2890 DATABACIDZA,APRBORD,30ERRER,0,0,0, 2958 DATAG,2,1,1,1.1,1,1,3,5,1,1,1,1.1,
< From Page 139 33110415,33221133, 24241803, 80C0C, 3032300 1,2,4,7,8,2,8,3,1,1,1,1,1,1,1,1,3,2,2,¢,
SGUUECFCD,ETCFBARD, 45440909 ,ABESCFCE,CFCF ,20203,2222082h,33333322,C0C0CA3,3FACACT e R A R R L
45008 ,BADDCCCC ,ABABCF ,EDABAOAE,BSLLCCLCL,S B, 16BFB5RF, 3030618, 190C2E15,11111111 4BL F o e SR O O B B O B B T P R
ABOOAR,2AADOB00,5048B5,FCO8,54ABAB, 5400 gB18,404,FO50005, 101850 24,246,020, 80, 00,2,2,0,6,2,2,2,0,0,
FBAD, 54 2908 DATAD, 220080008 ,8080802,8,0,8,22220 2p0,8.2,8.2,0,2,8,2,0,28,¢ ;
2840 DATARACCCCFS,B8,0,CCCCCCFB, CFCC,D, B2A,11333322,24242401 ,8000C,3032300,2020 2O5H DATAL,T1,8,1,0,4,1,1,1,1,1,1,4,1,1,
55CCCCFR, 44,0, FIAAFEFD,COEG, CL4ASS, FIAAF 3,1119B03F,5273311,242424084  3FBCACHC, 180 31,0, 50 0,0, 3 1,7,1,5,0,5,
AFC,BB88F3F3,8A4444,F300000,CCCC, CRFFBCF FO50F,3830818,0,11000000 4040111 ,484 ,F@5 TSR SR B0 R B B B L R T RT T
B0, F355FDFO,4444FIF3, 458888, FI55F5FC,CCD 0085,1018508 e TR TR T B B N R R B S
9,CCBEAA, B, A2F3F3A2,0, 42000084, F3F3F3F3, 2910 DATACID@AZA, ADRAAEZZ,04,0,0,0,33110 Ea2 o2 0,2 2 0,2, 0,2 2,28,2,2,2,2,28,2,2,
AZ,FIETLSCF,FIS1FIEA £15,33333333,240C0003 ,8080C,3052308,2020 Byl sl sl st sl at shat Rt s rt
2858 DATABACFF3,A251A200,F2A2F3F3,CFETE 3,22220824,33331122 0182403 3FOCOCOL, 180 e JET B B L I, B B TR i, Bt o, B g s
7F3,51A25108,F151F3F3,CFDBDBF3, F30BBACF, FOS@F,3030818,198C2E15,11881111,4B40E1R, 1,1,1,6,1,3,5,1,3,6,3,1,1,3,4,3,1,5,3,1,
FGAZFS00,45CFF3, 510008045, FIF3F3F3,51,8,5 d,FO50085,1810584 AP i Bl R R B S R e R e
1F3F351,8 2920 DATAZ2DDBB2A, 22222222 8022222 ,8060 00,005,335 00000038, 04,5101,
2868 DATAZABCIDRA, 22222222 ,BOCRT2T ,B08, B,60CACA8,TR6,110088415,111111,C833353,C0 1ol A0, 0,0000001,5,28 02,2802,
FEADERA,20208A85,11110415,33333311,COCRLD (Bcec,3@30c0C,3030303,3F000000,2233000C, Bl Rt 0,2, 2,2,2,2,2,2
3,3FBCOBCEL, 2TOFOADF, 3830727 ,3322082A,331 t833333,C048C0C,3@10¢c@C,10810303,0,0,0,08 2980 DATAY,1,1,1,1,1,1,1,4,1,1,1,1,1 1,
1223318182403, 40C0C, 3031300, 10183, 4BC2E CABAA,L,D T ER B R R e R T B T o 0
15,5000000,4040405,0,8,0 2930 DATAB,.8,c0C0405,8,0,3F000008,113 50 T T O I R e B B R R I 1 R e T
2870 DATAB, 22000008 ,5080222,608,FRABBOA 30@0¢, 033333, C08ACAC, 3820C0C, 2020303 ,22 B b SR T T T B PG T e R
,2020885,22268C3F ,A183322,131681808,3F0C0 pa@e2n, 222222 ,0033333,COCACAC, 3@3C0C, 30 BE P I B LI B I O W B S
COC,27AFPARF,3038727,11110415,22333311 1 303083, 11880415,11111111, 4811111, 40484,98 p g T T I S
B1E1882,40C0C,30313@0,10103,0,.11000000,4 CBCA4,BEY, 12345678
gspse1.@,0,0 e 2540 MHE,‘I,3,2,&,%,1,;,2,3,2,#,2,1,2,
2880 DATAZABCIDZA, 22802222, 8080025 ,0,F 2,3,2,1,2,3,2,5,2,3,2,4,2,4,1,2,2,1,3,1, 5 i
ABEOA,2020A85,11110415,33332211, 0241803, 2,3,2,1,2,4,2,3,1,6,4,2,5,2,4,2,2,4,2,3, This listing is included in this
JFACECOC,2TOFOABF 3030727 33220820 ,33333 2,.6,2,0,2,0,0,2,6,2,3,2,1,28,2,5,2,5,1,4, month's cassette tape offer. See
333,160CACA3,4040C,3031300,10103,C2EB415 [P TS e BRG B o e e el in e R e order form on Page 159.
,50e8811,5,0,8,8 T T I R . Y
~ * EPROMS * RAMS *
QUALITY BBC chips from Hitachi, Fujitsu. Intel etc
Low prices — Large stocks —fast delivery
Prices INCLUDE VAT and UK post, normally by return
21 volt Vpp EPROMS are generally no longer manufactured P ROGR AM M E
NB Please telephone for availability and current price ;
NOW is the time to order our ViersEprom (see below) for the BBC mlcro &
250 nanoSecond - 12.5 volt Vpp (programming voltage) ;
27T128A-25 1-2 pes £3.20, 3-9pcs £2.90, 10+ pes £2.60 An exceptionally versatile unit,
27256-25 1-2 pcs £5.25, 3-9 pes £4.90, 10+ pes £4.70 programs EEPROMS and
2TC256-25 1-2 pos £6.50, 3-9 pcs £6.25, 10+ pcs £6.00 EPROMS from 2K to 32K, Now with
27512-25 1 E pos £11.95, 3-9pcs£11.75, 10+ pes E‘: ;gg Powerful, easy to use new software
27513-25 1z Jnicssﬂ‘zﬁsﬂ. JApasLIT2%; .. T ResiAss software in a sideways * Handles the latest
- 12.5 (or 21 volts) available ROM. EPROMs
2764-20 1-2 pes £3.75, 3-9pcs £3.50, 10+ pcs £3.30 Features full screen .
27128-20 1-2 pcs £3.95, 3-9pecs £3.75, 10+ pcs £3.50 data editor, files, * Faster operation
27256-20 1-2 pcs £6.50, 3-9 pcs £5.95, 104 pcs £5.75 ey & Checksums
Professionally
RAMS designed hardware
Hit. 6264LP15 (ATPL, Watford) 1 pc £2.95, 2+ pes £2.65 ensures relioble and
Upgrading Solidisk - please stale lype already fitted - safe programming.
NEC 41254-12 or 15, 41464-12 or 15. Equivalents £5.25 each also detects badly
including sockel. socketed EPROMS.
Soundtly ; i
constructedina il
VersEprom convenient fi;:rmps
Low cost EPROM PROGRAMMER for BBC B, Plus and Master with DD and box which protects unit
DFS. BRC colourad, sloping front case with ZIF. Plugs into/powered from usoer when not in use )
port. Aom software, Includs fast programming algorithm. Programs 2764, Supplied with a comprehensive rnanual.
27128, 27256, 27512, 27513 and 27011, 12.5 or 21volt EPROMS. Adaptors for single chip EPROM MPU'S available.
Commands: TEST. READ, BLOW, VIEW and GOMP. Price £49.95
EPROM ERASERS handling up to 3 EPROMS at atime £95 (excl VAT, free P&P)
01 £21.45, D2 {with built-in 15 min tmer) £26.45 10% Educational discount available
Prices INCLUDE VAT and UK post, normally BY RETURN 2 year guarantee. Detailed information on request
Send UK ues/Po
o e SILICON CITY Cl‘ Control Telemetry of London
Mithian, St. Agnes, Cornwall TRS 0QE .01
k Access/Visa urgers. lelephone 087 255 2112 ) —  london NWé 3BT Tel: 01-328 1155

ey pem P g R o g o g
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Has upgrading your BBC
Micro given you hardware
you no longer need? Or have
changing interests left you
with unwanted software?
Then THIS is the place to
advertise your surplus items.
Our 179,000 readers are
always on the lookout for a
bargain and this is the first

place they’ll look!

@ BBC B OS5 1.20. 32K SWR.
Acorn DFS 0.90 Wordwise.
Boxed complete with all man-
uals. £295. Tel: 01 874 5457
after 6pm. London SW18.

@ Acorn Z80 Processor Plus
all software £275. W.E.
Eprom Programmer + ROM
£50. OEL Telemod 2 Modem
Solidisk 1770/ 8271. Switch-
able DFS Board Plus 2.1
ADFS, 2.1 FDFS ROMS £50.
Beebug Exmon £15. Phone
01 390 0407.

@ Acorn Z80 2nd Processor
For Sale £250, Also
Viewsheet £30. Tel: 0384
891073,

@ BBC B with colour Monitor
Printer Modem Tapedeck Joy-
stick £200. Software Maga-
zines. Ring 021 353 6404
After 6pm £350.

@ Teletext Adaptor, Volex TTX
2000B, ROM and manual
£65 ono. Printer, Canon PW
IO 80A, Manual, Spare Ribbon
£85 ono. 021 550 1959,

@® Watford Complete DDFS Kit
With Manual £35. Tel 061
764 7904,

@ Micro User Full Set Up To
November 1986 £20 ono. Tel:
Clive 0703 431973.

® BEC B Basic 2, 05 1.2,
Watford DFS, Wordwise Plus,
Expansion Board, Viewsheet,
Double Sided Dual 40/80
Switchable Disc Drives,
Microvitec 1451 High Res.
Monitor, Canon MLQ Printer,
Ideal Small Business System
£900. Tel: 0761 414905.
After 6pm.

@ BBC B Issue 7 With Acorn
DFS, View and Max ROMS,
Plinth, Technomatics Single
A40/80T D/S Disc Drive lots of
software — including Elite,
Strikeforce Harrier £400. Tel
04862 66998,

® BEBC B 1.2 05. Acorn
Recorder. Joystick. Many
Games including Elite,
Ravenskull, Etc. Recent
Service, Offers Around £225,

W1 /c/RofU]SER
GODSE0GE06EES

accepted.

10 words.

Ads will be accepted under

the followi Gliois:

@ This service is EXCLUSIVELY for the use of
private readers. Mo trade ads will be allowed.

@ To avoid encouraging software piracy. all ads
will be carefully vetted before they are

@ Ads can only be accepted on this form (or a
photocopy of ith.

@ There is no maximum to the number of words
you include in your ad. If there is insufficient
room on the form, continue on a separate
sheet of paper.

® The cost is 20p per word, with a minimum of

@ We GUARANTEE vour ad will appear in
the May issue (on sale April 8 providing
it is received by March 13

Sheffield (0742) 489987 .
® Computer Concepts

Graphic ROM and manual.

£15 Phone. Tel:
440003

® 6502 2nd Processor,
DNFS, Hi-Basic £85. Watford
Eprom Programmer MHKII.
£35. Tel: 0223 322244

@ Wanted. Dual Disc Drive for
BEC B and Software discs.
Tel: 01 363 7114.

@ EBC DNFS Twin 80T Viglen
case Solidisk 64K SWR Soft-
ware 8 ROMS 30 Disks loy-
sticks Books Magazines
£350. Tel: 01 699 3858
Evenings. 01 486 5811 «x
6535 Days.

® Turbo upgrade for Master
128. Six months old. £80
Ultracalc 2 £35. Viewstore
£30. Disc Doctor £15. 061
434 6251,

@ BBC B 1.2 0.5. with car-
rying case and data recorder.
Over 650 tapes. Many bound
volumes of computer maga-

0703

—~[PLEASE PRINT THIS AD IN THE NEXT MICRO USER|

Cheque enclosed for £

Name . _

Address____

Zines. Must sell com-
plete — cannot split. For
collection only. Worth £1. 700
- gccept £1,000 o.n.o. for
quick sale, Tel: 01 200 6316
(Evenings)

@® BBC Including disc drive,
Centronics GLP, Voyager T,
Commsoft Music 500, AMX
mouse, Joystick, ROM Board,
ROMS Including Wordwise +,
Transferom, Over £4700 of
Software books and Mags.
Total Cost £2400. Accepting
£1200 o.n.o.. Ring Winslow
(029671) 3238

@ BEC Model B. 32K 1.2 0.5,
Watford DFS Mitsubishi DDDS
400K Drive, MCP40 Printer/
Plotter Light Pen, Joysticks
Data Recorder Manuals &
Over 30 Tapes & Discs,
Numerous Mags. & Books
Collected QOver 3 years. All
Worth Over £1200. Will
accept £500 o.n.o. Tel: 01
427 8452 Evenings.

T — — — — —

(miénimum €2 for 10 words)

I
I
|
|
|
|
|
|
|
|
|
J
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S.A. Software House Limited

BAC Master Compact fiom gasapn  Disk Detves from £75.m
BSC haster 128K INC DFS/ECO  £4995¢  Printers from £130.00
BEC model B goannn  Printer Cobles £12.00
BBC model B INC DFS 000 Acom DFS 250,00
BEC Mastar ET £240.00 wotford DF3 EA0,00

Sacond hand compulers Bought & sold, phone for prices
We camy out computer repalrs and maintenance contracts, phane for
details

Wide selection of Software. Hardware, Leads, Flugs. Spare parfs etc.
5.4.E. for full detals.. AN avaiable Mail Orndar

Unit 15

Brook Housa Educational &
250 Bamr Streef Instihutional
Hocklay crders welcome

Birrningham B19 3AG
Tel (021-523 2770 or 021-554 (M51. Telex: 333340

{Above Prices include VAT)

Camage extra

DISC-BASED STATISTICS

Developad for the BEC B and B+ but FUL LY COMPATIBLE WITH THE
MASTER SERIES.

Includes descriptive statistics (Mean, Median, Mode, Variance, Standard
deviation, probability and confidence limits), Standard errors, 1-lests, Anova
with Scheffe's Procedure, Correlations (rank, linear and curvilinear), Chi-sguare,

Exact Probability

Cochran's Q. Also Validation and Reliability Tests. Provides print-outs if
required. Includes a comprehansive “Help® prograrm.

Please state if 40 or 80 track required. Owners of previous editions may wish o
update —sand SAE for further information.

PACKAGE

THIRD EDITION NOW AVAILABLE.

. McMemar's Test, Mann-Whitney, Kruskall-Wallis, Friedman,

£25 FOR DISC AND USER GUIDE.

BIRKDALE SOFTWARE
89 Birkdale Drive, Leeds LS17 7RU

S.P. ELECTRONICS

BBC MASTER COMPACT
BBC MASTER 128

From £458.00

Cumana COB00S (B00k) 2 x BO track DS crive with PSU £340.00
Dise Operating Sysbem £75.00
Disc Drivers from ETS.00
GIWHO Aty Program (Tapa) £7.50
GIWHO Rty Program {Eprom Version) £20.00
Circust Board for Rty decadar (inc. insinucioes) Fitty PCB £10.00
Cancn Dot Matrix 160 gps NLO Printar £200.00
Brirtir Cable (Cerfionics) 1280
Ciizen 1200 120008 £189.00
180 2nd Processol £150.00
e !'r. Data Recordar from £25.00
R W ORCHISE Word Processee £33.00
EOTERCIELEI <y 5o TV Circuit Board & Program (inc. iretructions| £17.50
ADFS £29.80
1770 DFS Kit £49.90
Wide selaction of software, books, leads, plugs, etc. Al prices anly
Afl available Mail Order while stocks last.

48 Linby Road, Hucknall,
Notts. NG15 7TS
Tel: 0602 640377

| Educational &
FE- institutional
s—— prders welcome Cﬂ.l'ﬂ.ﬂge

{all prices include VAT) Extra

S P -0 £ R 2

REAL-TIME CONTROL FOR THE BBC MICRO
Watch the SPIDER! SPIDER 2 is a RAM/ROM

3 Powerful new BASIC commands for  combination which
invoking PROCs from the User uses none of the
Port, Serial Port or the Keyboard.  BBC'S memory, 50
# 8 independent countdown timers. BASIC programs
A Easy to install with no soldering. are unaffected.
The BBC B+

i Comprehensive manual supplied.

New SPIDER 2 features
% Special keywords for controlling

is fully
supported and we
supply a complete range of

SPIDER — stamps out /0 bugs

the Serial Port. diai -
J : gital, analogue and serial
¥ P"’Wﬁmmm of inferfaces for use with SPIDER
pmcmge:;ing it ﬁ:ﬁ mf;r“;glbﬂu: NOW AVAILABLE
el now
A Reacton g e Reconds’  Paul Fray Ltd MALRGIMIINIS]
i 7 Willowcrofi, Histon Road, Cambridge CB4 340
from £65 including VAT Telephone: (1223) 66529

Sorry!— Limited to one only per customer

large
(100 disk capacity)
lockable disk storage
: box worth £13.95
- When you buy 25 disks for only £19.95
including postage and VAT!

All disks supplied are superior quadruple density 5.25"
Double Sided, which are best for both 40 & &0 Track Drives.

3.5" Verbatim Datalife

.57 Sony
3.5" Memorex

5.25" Verbatim Datalife
5 25" Verbatim Datalife
5.25" Verbatim Verex
5.25" Varbatim Verex

5.25" Maxell

Government and educational orders walcome.
Please make cheques or postal orders pa

All disks supplied in original packing and fully guaranteed

BRANDED DISKS
Incredible prices

Prices per box of ten

SSDD 135tpi MF350 £21.75
SSDD 135tpi OMD3440 £19.45
DSDD 135tpi MX 3460 £24.30
SSOD 48tpi MD525 £12.75
DSDD 48tpi MD550 £15.35
SSDD 48tpi MD200 £11.00
DSDD 48tpi MD250 £12.45
DSDD 48tpi MD2-D £15.00

Allinclusive prices. No extrato pay.

able to:

ORIOLE LIMITED

DEPT. XYZ, P.O. Box 297, London N3 2TS

BALANCE Ywi?hUR BOOKS

A general ledger program designed by a Chartered Accountant for maximum
versalility and ease of use. ldeal for small businesses, schools, clubs, etc., or just

conversion to other disk media. It Is unrivalled value at £16.50 lincl. p&p) far
disk or tape - specify which is required. Send P.O. or cheque 1o Lxchel Sollware,
16 Meredith Read, London SW13 0DY; or ring 01-876 9732 for a free fact sheet,

MICROLEDGER

{(For BBC micros - model B or better

lrt's_ﬂ

for household accounts. Features include:
* “Double-entry” bookkeeping,
* Up to 99 general ledger accounts - all account names user- lp m‘
specilied. 3 :
# Up to 500 enlirles per accounting period. mal'h
* Excellent budgeting capability. . Onl
% Comprehensive oulput reports, including Income and lon i
Expenditure Account. Balance Sheel, Funds Flow Statement, 3 Py :
Current period and year-to-date reporting: actual /budget acond, li
comparisons. Full audit trall. o auni
# Menu-driven, plus on-screen prompl messages. i
* 20 page, comprehensive manual. L useabl
MicroLedger s supplied on 40 track 5.25" disk or on lape casselle for Dnly

terface,
vith othe

lug-in ai

Nebulae, Dept MI, FREEPOST, Kilroot Park 7 Day Delivery
Industrial Estates, Camickfergus, Co Anirim, One year guaraniee,
BT3B 7BR TEL [09603) 65020 & 14 day money back period
We accept orders from all government bodies, schools, universities,
PLC's etc. We despatch on receipt of an official purchase order,

You'l

TOEI 12" MEDIUM RESOLUTION . emer

(0.38mm Dot Trio Pitch) | Ea‘:;:r

RGB MONITORS [
(TTL & Analog Switchable) -

BUILT

£] 9500 inc VAT FINTEC

(+ Cable fo suit FREE) s

COMPUTER CARE SOUTH LIMITED

487, Oxford Road, Reading, Berks RG3 THF : rﬁgn
0734 508099 i

We have a wide selection of hardware, software, Faction o
books, cables etc. . ping

5.A.E. for full list. Atternatively visit us. E f the yee

o

Monday-Saturday 9.00am - 5.30pm corioge extra e ~hack
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It's the clever bits only your BBC computer can see which
ilp the Opus Challenger outperform every other disc drive on
2 market, including dual drive systems.

Only Challenger has both a conventional double-sided
oppy disc drive and a high technology RAM disc, effectively a
icond, lightning fast solid state disc drive which turns your unit
to a unique dual system with up to a massive 1.2 Megabytes

fuseable capacity.
Only Challenger has its own built-in double density disc
far ierface, making all that soldering and track cutting associated
fhect. ith other interface connections, a thing of the past. Just

g-in and away you go.
You'll find more performance than from any dual disc drive
em and from only £179.95, Challenger is up to £70 cheaper
En even the most inexpensive twin drive and interface
kage. Unbeatable value and a unique 3-in-1 combination:

|

5% " DOUBLE-SIDED 40/80 TRACK DISC DRIVE

| BUILT-IN DOUBLE DENSITY DISC INTERFACE
LINTEGRAL SOLID STATE RAM DISC Up to 20 times faster

n a disc drive and now available in 256K and 512K versions’

With all that power and performance you can race through
k conventional disc drives labour over and, when you need

save to floppy, the RAM disc backs-up your information in a
are, ion of the time without any need for tiresome disc
pping. A & B Computing, which voted Challenger “'Best buy
g the year”, said: ""Using the RAM disc is a real dream...
ariage exha checked a document just over 21K long, which took 5

nutes 56 seconds on floppy and only 1 minute 7 seconds
ing the RAM disc”.

IT MAY LOOK
LIKE A
SINGLE DISC
DRIVETO

You don't even need to worry about compatibility. We've
fitted the same disc controller chip used on the BBCB + to
make Challenger compatible with all leading software titles and
it's suitable for use with the new 128 Master Series.

Challenger’s price even includes VAT, FREE 72-hour delivery,
the unli)eatatnle Opus two-year warranty and a full operating
manual.

So call us now on 0737 65080 for details of our nationwide

dealer network or simply post the coupon. Generous education
and dealer discounts available.

CHALLENGER - SIMPLY
LIGHT YEARS AHEAD OF THE OPPOSITION

r-_-----———--—-—--_-*-—--
I

To: Dpus Supplies Limited, 55 Ormside Way, Holmethorpe Industrial Estate, Redhill, Surrey.
Please rush me the following: (PRICES INCLUDE VAT AND CARRIAGE) g
Challenger Unit(s) £179.95 each including 256K RAM disc I
Challenger Unit(s) £199.95 each including 512K RAM disc

| I enclose a cheque for £ or please debit my credit card l
l account with the amount of £ 1 l
| My Access|_| ‘u'isalznu.js:| HEROREEEEmEE ]l
| NAME : ; i
| ADDRESS ks all |
i Ub: |
| teLerHoNE |
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DISC BASED HOME BANK ACCOUNT
PROGRAM for ONLY £7.95!

Keep changes to a minimum by using this program, which will maintain up to
9 separate Bank, Building Society or Credit Accounts on disc and includes the
following features.
Credits, Debits and Standing Orders
Transfer between gccounts, even as standing orders
Account print outs including part print outs
An inbuilt calculator,
Information entry using simple forms with clear, easy 10 use displays
Suitable for BEC B, B+ and Master with DFS or ADFS,
Send £7.95 now for 5.23" disc and manual,
Mew Machine Code Program to convert INTERWORD files to ASCII files,
suitable for use with assemblers or basic. Allows this superb Word Processor
to be used 10 edit your basic or assembler programs.
Send £5 for 5.25" disc and instructions
MALVERN SOFTWARE
4, Bastonford Villas, Bastonford, Powick, Worcester WER2 45L.
Tel 0905 830937

BeebDOS

Software for BBC and IBM file interchange

Runs on IBM-PC-XT-AT or compatibles and supports DOS 2.0 or latar
| Supplied on 360k IBM diskette with manual and plastic wallet the software includes; 1

BCOPY
BCONV

BGRAPH

BBC diskette formats supported are Watford DDFS and Solidisk DDFS and any |
double density filing system which uses the standard Acorn DFS catalogue |

structurs

from MicroBoss

Copy files BEC_IBM, IBM_BBC, BEC-BBC (wild cards allowed) |
Flexible IBM file translate facility enabling text to be passed between |
VIEW, WORDSTAR and Displaywrite 3 amongst other uses. |
Convert BBC mode 0,1,4,5 screen format (AMX Art included) files to |
IBM standard colour (CGA) for use in presentations
Catalogus BEC disks

Format BBC disks (boot option & title can be apecified)
Backup BBC disks

Delete BRC files (wild cards allowed)

Lk or unlock BEC files (wild cards allowed)
Compact BEC disks

Rename BRC files

Altar the title or boot option of a BBC disk

£15.00

Inclusive

CHEQUE OR POSTAL ORDER TRADEEDUCATIONAL ENQUIRIES WELCOME |

S
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MICROBOSS LTD 3 HADLEIGH RD FRINTON ESSEX C013 8qQ TEL (02556) 71085 |

i
i
/
i
ADVANCED STATISTICAL SYSTEM MANSFIELD COMPUTERS AND |
For BBC Models B, B+ and Master 128
FIRST ELECTRONICS ,
Standard, Professional and Academic Features ke R *
Fast, robust, accurale, interaciive, modular. Ful data management. Transforms, dummy BRHAOE G it :
variables, data subsets, Scatter & Normal prob. plots. Detaled Univariate Stals., 1 tests. mﬂr‘;gg\:;?z Fom E::';:
Unrivalled ragr&tsibn facilities " D ey R NS i
ieighted through the origin, standardsed). Coretation matrix, ANCVA for regression, Data oot stk ol .
y%rgaw. Resiias, Miadvalues & corédence intervals. Contour piots. Adanced regression e s el eyl St ¢
DIAGNOSTICS, VIF's, influential paints atc. EpsonL88 tastis y
Unigue ROBUST regression. True NONLINEAR regression Full range of maniiors : from £29,00 p
Powarful two-way ANOVA. Chuster analysis. Time Senies & smoothing. Nonparametric ﬁﬁmﬁfﬂﬁ’““m Eiﬁ i
methods. Distebutions genarator, Histograms, Chisquared tests. Specialised Linear Calioration. Ao dual B0k disk drive with plinih £316.00
*Qutier” detection. Numerous other powerdul options. Full ublites (dala saving, dumps, printing, MCE UNIVERSAL DHSRS dis dd 96 Ipi bax ol 10 £9.95
formarting, elc.) Eb:nu;u:rmmwmmwammma i
Comprehensive Manual N e
Special versions availabie for 32016 Co-processor & ACW, EDUCATIONAL ORDERS WELCOME |
Price Emgj?g:gﬁﬁg%un features. AR pricees inchude UAT.Bufmmmrm.mmEdm nlwmmlyﬁﬂmm sardicg :
Serious Statistical Software 33 Albert Street Mansfield Notts NG18 1EA. // |
Lynwaod, Benty Heath Lane, Hoaton, S. Weral LB6 BAG. Tel 051-327 4268 Tel: 0623 31202 :
C & F ASSOCIATES
BBC Cassette Software Our  BBC Disc Software Our '
Title ARP Prica 'él;ls RRP Price
i Sentinal 995 7175 ntingel 1485 12.95
9.25 25 e 109 e 230 Colossus Chess 995 775 Revs 14.95 12.95 ;
sS/s0/0 £1359 £2590 £4899 £959% £11599 Ravenskul 985 775 Elite 1495 12.95 £
Coloured £1899 £3599 ©£69.99 E£12999 £149.99 Elite 12.85 10.95 Sink The Bismark 1095 3995 s
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I THINK that some readers
may be interested in a very
powerful facility which will
{usually) produce compressed
screen dumps to disc. This
facility is already installed on
every BBC Micro, it is the
*SPOOL command.

What is not pointed out in
the User Guide is that when a
spool file is opened all the
bytes that are sent to the VDU
drivers are also sent out to
the spool file.

This means that VDU
instructions (regardless of
language in use at the time)
can be saved to disc or tape
using far less space than
would otherwise be the case.

18 *SPOOL LINES

20 MODE @

38 FOR Li=1 to 100

L@ DRAW RND(132@) ,RND(11
agl

58 NEXT

60 *SPOOL

When you run this program
a file called LINES is created
and if you type in the
command *EXEC LINES, the
screen display produced by
running the last program will
be replayed to the screen.

Line 60 is needed to close
the file before the Basic
prompt = is printed, or that
will be sent to the fife as well.
This simple method works for

Not

I WAS very interested to read
Jim Notman's review of Inter-
Word in January's edition of
The Micro User. ;

As he rightly pointed out it
does "stand head and shoul-
ders” above anything else
currently available for the BBC
Micro.

However, | was surprised
that he was unable to find any
fault with the program. In my
three months with Inter-Word |
have encountered a problem
which renders the program
almost unusable in some

Compressing screen
dumps to disc

all the PRINT, PLOT, MOVE,
DRAW, VDU commands and so
on.

There are several advan-
tages using this technigue. It
saves valuable programming
space and there will be a
reduction of disc space
needed to save the screen in
comparison to using the
*SAVE command.

Machine code pro-
grammers can use this
method to compile a list of
the raw VDU codes to be sent
to oswrch. All the necessary
padding zeros are there — let
the computer do the work for
you. — lim Sharp, Featherstone,
West Yorks.

Teletext

alternatives

| NOTICE in February's issue of
The Micro User that you have
once again put on offer the
BBC Micro Teletext System
and since this is similar to
that of last year | cannot
praise the value of the offer
enough.

I have no experience of the
alternatives on the market but
can honestly say that this has
been the most useful and

entertaining add-on pur-

chased for my micro.

The range of information
and software available and
the ease of downloading is
enough to occupy anyone for
hours every day.

The fact that many of the
programs are reproduced
from past issues of The Micro
User is an added bonus. —
Tony Lawrence, Wigston, Leics.

Back to

basics

THANKS for going back to
basics in computer logic, |
found your article on Kar-
naugh mapping in the
September 1986 issue of The
Micro User mentally stimu-
lating as well as very inter-
esting.

Suddenly my children’s
algebra of sets, which I'd
regarded as a prefty pointless
exercise in the obvious, takes
on meaning.

However, you did make a
couple of quantum leaps
which left me questioning
your reasoning.

By choosing a non-
sequential order for the ABCD
values your map is rather
random. If | use the logical
order BA BA BA BA across the

word-perfect

circumstances.

I refer of course to its
inability to include both
double and single spaced
type in the same document.

in many situations this will
not be considered important,
but in the production of schol-
arly papers (such as projects
and reports for colleges and
universities, as well as some
Journals) it is absolutely vital.

Generally you are required
to submit documents in
double-spaced format, with
single-spaced block quo-

tations and footnotes.

Although the desired effect
can be obtained by inserting
printer codes at the appro-
priate points within the docu-
ment, this is not visible on the
screen and cannot be used in
paged mode without affecting
the page length.

| would be grateful if any.

readers could suggest a way
round this problem as | would
be sorry to part with such an
otherwise outstanding pro-
gram. — lohn C. Surridge,
Bracknell, Berks.

' Wina |
tenner

® Want to write to

:licrnmai!? The ad-

ress js: L

The Micro - etters
| House, 68 Chester
| Road, Hazel Grove,
| Stockport SK7 5Ny,
| Writers of the most
| interesting letters
| receive a £10 prize.

top and DC DC DC DC down
the side then the cell values
ready sequentially from O to
i

Is there any reason why this
should not be done and if not
why you chose your order?

The resultant cell groupings
using such varying networks
also differ leading to different
Boolean expressions, Are they
all valid?

The second leap of imagin-
ation was that after you
explained the structure of the
various gates (all having two
inputs except the inverter with
Just one), you then showed
NAND gates with 3 and 5
inputs. Surely this isn't pos-
sible?

A minor point also on NAND
gates on a matter of
econamy. Why add a second
inverter to AND to make NAND
when one could just make a
NAND gate? — Peter Noble, Old
Glossop, Derbyshire.
® Mike Cook replies:

Thanks for the encourage-
ment.

First let me take you to
task: The definition of “quan-
tum leap” is: "the smallest
quantity ... a system can
possess”. | wish people would
stop misusing the word.

Secondly the reason for the

Turn to Page 146
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ordering was explained in the
article. It was so that adjacent
squares changed by only one
variable,

With your method two vari-
ables change when going
from the second to third
column. If you do this, group-
ing will not work and the
results are meaningless. In
fact you should not be able to
make any groups at all.

It is possible to have any
gate with any number of
inputs. For example on a
three input NAND gate there
will only be a logic one output
when all three inputs are zero
or for a three input AND gate
the output is true when A AND
B AND C are true.

Finally | am not sure that |
follow what you are saying. In

" a NAND gate the concept is of
an AND gate followed by a
NOT gate.

When this is implemented
on to silicon it can usually be
achieved with a single tran-
sistor. The economy COMes
from having a flexible gate —
the NAND gate — with which
you can make all the func-
tions NOR, OR, AND, NOT and

EXCLUSIVE OR so you do not
need to have lots of different
types of gate.

File
transfer

IN my 80 to 40 file transfer
program published in the
March issue of The Micro
User, the program has to be
saved as 8040, otherwise line
130 won't work.

— Dr.Goatly, Wimbledon.

After-sales

service

{ AM writing to you about
after-sales service. If people
are expected to pay £400+
for a micro they are entitled to
a competent network of repair
facilities and user support,

A year ago my micro devel-
oped a DFS fault and refused
to access the disc so [ took it
to a recommended repairer.

After spending over £60 the
problem was not solved. Frus-
trated, | wrote to Acorn. They
told me not to worry and gave
me another address of a
“recommended repairer”. |

sent my micro.

Months passed by, | rang
the company and my com-
puter was returned many
weeks later. A rom was not
returned with it and it was
weeks before it came bach.
The rom board was dis-
connected so that it would not
be damaged in transit. When |
reconnected it, it wouldn't
work. | sent it back two further
times and after each return it
failed to work.

In desperation | sent it to
Acorn — and it never arrived.

I do not blame Acorn for the
faulty repairs directly. But
Acorn ought to provide the
essential “return to manufac-
turer” repair facility.

Just look at Acorn'’s alterna-

tive. It was their choice for
implementing this policy. The
general attitude of Acorn has
not been satisfactory. — LS.
Gibson, Maidstone, Kent.
@ The rules for dealing with
companies of any sort are
these: Always keep copies of
letters you send, and never
throw away letters sent to
youl.

Always keep telephone
notes, but never use a tape

ﬁﬁ} Prize letter

Enhancing ADFS menus

! FOUND the ADFS Menu by
John MeCrae in the January
issue of The Micro User par-
ticularly useful as | have
recently upgraded to 1770
FDC and ADFS.

However, because PAGE
now defaults to £1F00 there
is insufficient memory to run
the program in MODE 1.

Deleting all the REM state-
ments helps, but | felt that as
the program could be
enhanced by adding the facii-
ity of going back up a level
that is, up the directory tree},
a less greedy mode was
needed.

{ chose the 2-colour Mode
4 and modified the program
so that instead of using a dif-
ferent colour to indicate a
directory, the letter D is used
to prefix the directory name.
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Change the program as
follows: Delete all REM state-
ments and lines 580, 1330,
1350, 1360, 1410, 1420,
1500 and 1590. Modify:

6@ IF FNos<Z2 MODEL ELSE
MODE129

618 IF ?(pointX+3)=128 PR
INT" D°SPC1Snamed;GOTO43D

628 PRINTSPC3Snanel

1320 VDoU19,0,4:8; :RER Blue
packgrouna

1340 VDU19,1,7;0; :REM Whit
e text

1368 PRINTTAB(S,9)°A to 1
to select Prog/Path.’

1390 PRINTTABCS,11)°TAB fo
r next directory SPC3

1400 PRINTTABCS,12)'* to &
¥itSPCS'B/T to Mount.”

682 IF DR<>13 THEN 7o@

685 plY=LENpath%:counti=

686 REPEAT

667 chE=MIDS(pathS,pl¥-co
unt®, 1)

688 counti=counti+]

&89 UNTIL ch%="." OR coun
ti=pli+1

690 dir$=RIGHTS(path$,cou
nth=1)

691 pathS=LEFTS(paths, plk
~counti)

492 I1F pl¥=1 paths="

693 IF pli=D path¥=":dir
$="$":PRINT"SPC5Already i
n root directory™; FORG=1TO03
B@@:NEXT

694 GOTOZEA

1375 PRINTTAB(S5,8)Press a

key:’

1385 PRINTTAB(S,18)"RETURN

to go up a level."SPL3

Add new lines for the "go up
a level” facility:

— H.L. Smith, Little Bealings,
vodbridge.

recorder unless you tell the
person you are recording and
they agree to it.

If you send any piece of
hardware, send it either by
registered mail, Datapost or
use the new Post Office Trak-
back service.

Printi
listings

APART from the fact that | am
65 years of age and find the
printing rather small, | am
well disposed towards the
new style of printing programs
in the March Issue of The
Micro User.

The 40 line layout is very
helpful, but just one point: It
is not very easy to recognise a
guotation mark mixed along
with any apostrophe mark-
ings.

Another valuable point is
the ability to distinguish
between | and 1 infinitefy
more easily. If a ban could be
placed on the use of | there
would be much hope for copy
typists.

There is, however, a print-
ing error contained in the
latter part of Line 2890 on
Page 148 where a number 1
has not been properly
indicated.

Also, in connection with the
game Dino, | have not had the
slightest success in being
able to make the program
work,

As an avid copier of so
many games in your publi-
cation, f have a large stock of
successfully listed items and |
have learnt how fallible the
typist can be in missing sight
of the obvious error,

Having due regard to all
that, I cannot get beyond a
warning (after the initial
screen) "Bad Hex at 25907,
No way can | discover the
error if it s on my part.

Perhaps you would be good
enough to process the
enclosed order for the disc
containing this game — | want
to try and find out if I have
- made an error or if there are
some errors in the listing. — 8.
Morcroft, Dunkinfield, Cheshire.
® Thank you for your com-
ments about the new style of
listings.

After much experiment we
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thoroughly tested,

ALL programs printad in
this magazine are axact
reaproduction of listings
taken from running pro-
grams which have beaen

However, on the rare
occasions when mistakes
occur corrections are pub-
lished as a matter of
urgency. Should you
encounter error messages
when you type in a pro-

gram, thay will almolt_i
certainly be the result of
your own typing mistakas.

Unfortunately wea can no
longer answar personal
programming gueries con-
cerning these mistakes. Of
course letters about sug-
gested errors will be inves-
tigated without delay, but
any replies found neces-
sary will only appear in the
mail pages.

finally decided that 40
column lines were essential
and reached the compromise
that the typeface had to be
slightly smaller but even so
we find the new style much
clearer.

The problem with quotation
marks and apostrophes will
soon also be cured,

Although the listings are
now printed using a profess-
ional laser typesetter, they
came directly from a BBC
Micro and, as with all our
programs, Dino has been
thoroughly tested.

The printing fault you
mention was caused by dirt
getting on to the negative at
the printers, but you were
correct assuming a 1 had
been deformed.

Your Bad Hex at 2590 is
probably caused by a typing
error causing A% to be set up
wrong somewhere else in the

program, but we've passed
your order to the appropriate
department and when the disc
arrives I'm sure you won't be
disappeinted with Dino.

Date stamp
correction

FOUR months ago | purchased
a BBC Master and have suc-
cessfully typed in numerous
programs from The Micro
User. Howewver [ am having
trouble with two in the Feb-
ruary issue, Rhondo and Date
Stamp. In Rhondo | get “No
room at L.2400", and in the
Date Stamp program | keep
getting the "Bad Checksum”
message. Could you please
advise me. — A.M. Harris,
Whetstone, London.

@ In regard to Rhondo the list-
ing is definitely correct, but

Previewing files

FURTHER to your reply to R.
Chadwick about previewing
fong files in Wordwise in the
February issue of The Micro
User, there is a simple but
fiddly trick which allows disc-
based Wordwise Plus users to
preview files of any length in
80 column format, even with
minimum memory.,

The secret is to make a
little file containing nothing
but an embedded command
to print the long file, then

load and preview the littie
one.

Since the file actually being
previewed is very short,
preview takes place in 80
columns, however long the
big fife.

Admittedly disc accesses
do slow down the preview, but
the text still scrolls up too fast

% Prize letter

for comfortable reading.

As wusual in Wordwise,
scrolling can be stopped and
restarted by pressing the
spacebar.

For example, if the file
BOOK is too long to preview in
80 columns, make a file
called (say) PV (for preview)
which contains only:

f1 PE “file” 2

and load and preview PV.

This works only with the PF
embedded command in
Wordwise Plus — it does not
work with the GF command in
ordinary Wordwise. — Brian L.
Kershaw, King's Heath, Birm-
ingham.

we are sorry to say that line
580 in the Date Stamp should
read:

580 IF sum¥<>R4BAZ PRINT"
Bad Checksum — it should be
ELBAZ":END

We apologise to any
readers frustrated by this
error.

Body
building

WITH regard to Mike Cook's
article on using conducting
foam, fairly good contacts
can be made to this material
using a standard office

Turn to Page 148 »

I READ Paul Carpenter’s letter
on hardware scrolling in the
February issue of The Micro
User, and | thought you'd be
interested in a few mare fricks
the 6845 CRTC can do.

If you've ever used VDU24
or VDUZE to define the area of
screen you may not know you
can use the spare graphics
memory as program space.

The registers you need to
know are:

More tricks for the 6845

between the screen memory
and rom memory.

To switch the screen
memory next to the rom, so
the program area is all
together, you alter R12 and
R13 so that if "A” is start of
screen memory DIV 8

RZ (=%8) : left border
R1 (=8@) : bytes per |
In MODE @, 1 character
In WODE 1, 1 character
In MODE 2, 1 character

(in bytes)
line

in
RT (=34) : top border (in-characters)

L

1 column of 8 bytes
¢ columns of & bytes
4 columns of & bytes

The numbers refer to MODE
0. 1 and Z values. The area of
screen switched off is black
and the spare memory is

(=&1000-R1+*R6), then R12
= A DIV256, and R13 =
AMODZ56. HIMEM = A*8, but
as the rom operates as if

nothing has happened., a
Basic program is virtually
impossible.

CLS and CLG will clear the
spare memory (unless they
can be adjusted using VDU24
and VDUZ8), hardware scrol-
ling (done automatically by
the operating system) is to be
avoided, and if R1 is altered a
lot of graphic functions are
confused.

If vou've ever wondered how
some programs, like Citadel,
seem too fong for their
graphics mode, they most
probably use this.

The following program
produces a small MODE 2

screen, but the program area
extends to the MODE 4 and 5
HIMEM value (£5800).

100 DIN code 99

118 FOR L%=0 10 2 STEP 2
128 Ph=code:[OPT L%

150 LDY #17

148 .loop LDA ary,Y

150 STA BFE@D:DEY

1680 LDA ary,Y:STA &FEQ1
178 DEY:BPL loop:RTS
188 1:ary=PX:MEXT

198 FOR PR=ary TO ary+11
200 READ 7TPE:NEXT

218 DATA @,13,11,12,28,6
¢¢@ DATA 2B,7,64,1,90,2
238 MODE 2:CALL code

~ Robert Chambers, Bury, Hunt-
ingdon, Cambs.
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stapler. The staples should be
cleaned with Acetone before
use and can have wires
soldered directly to them.

The foam can also be
attached to a card or similar
material with staples. An
alternative is to simply sew
the foam with fine constantan
wire.

Conducting paints based on
copper, silver and graphite
are available. Silver based
epoxy resins are available,
but are rather expensive,

A fairly flexible and per-
fectly serviceable conducting
adhesive can be made up
using very dilute cellulose
acetate, for example Duro-
fix+ amyl acetate and graph-
ite powder.

You need very little solution
for quite a lot of graphite.
Adding too much acetate will
make the cement hnon-
conducting.

A very permanent coating
can be made by adding a drop
of dilute waterglass to graph-
ite powder. The coating may
be baked on after it has dried.

It also sticks to glass and
ceramics very well.

I hope that this information
may be of interest to you for
simple experimental projects.
— C.).Chapman, Nuneaton,
Warwicks.

Disc

!'ﬁl.
! AM trying to write a disc
utility program which uses the
DFS star commands, but |
don't know how to use them

from Basic. Can you help? —
Brychan W., LLanfilo, Brecon.

® Because other roms
cannot recognise Basic vari-
ables, such as file names in
string variables, you need a
way of transferring the con-
tents of the string to the rom.

Here's a simple procedure
you can include in your pro-
grams and an example of how
to use it.

100 REPEAT

118 INFUT"File name’,f§
1280 PROCcLi("INFO "+f§)
1380 UNTIL FALSE

148 DEF PROCcLi(SE70@)
158 LOCAL X%, ¥YX:y¥=7
160 CALL EFFF7:ENDPROC

Trouble with Boolean bugs

Dear Trev,

Why do things keep getting worse?
Why does fife pick on me?

All right, | admit that I'm used to being
a walking disaster area. For me ring-pull
cans don't and the toast always lands
butterside-down. Banana skins lie in
walit.

[ accept this. After a lifetime of wet
drip-dry shirts and stuck-up non-stick
pans I'd die of shock if | opened a tin of
pintment that didn't have a fly in it.

But it's a bit much when The Micro
User puts the knife in as well.

It all started when | decided that | was
going to write a proper program, one
that worked. And to impress Doreen [
planned to write something that would
be useful for her teaching — despite her
repeated claims that "l don't teach. |
survive™.

She said that the most useful thing |
could do was to write a program that
calculated the number of days left until
the school holidays.

It would also be nice if it could come
up with a selection of original excuses
for taking days off. with a facility to
prevent duplication. (She's buried five
grandmothers already.)

I wanted something more educational
and one of Ludwig's lectures had given
me an idea. The subject was Boolean
Algebra which, despite Clive's assur-
ances to the contrary, is not about
French balls.

It was the ideal subject! I'd write a
program to take one of those horrible
complicated AND, NOT and OR con-
ditions and produce in its place a nice,
simple condition.

The Beeb is full of logical operators so
| thought | wouldn't have many prob-
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lems. Why do | bother thinking?

After several nights nail biting,
swearing and drinking black coffee my
masterpiece was ready.

Only it wasn't. It had a bug in it and |
couldn't find where. Bored and angry |
went downstairs to watch Micro Dead in
an effort to prove to myself that some
people know even less about micros
than I do.

"What's the matter with you?" asked
Andrea, busy knitting a clapper cosy to
keep the bells warm.

“I've got a bug”, | muttered.

“Well take a aspirin”, came the reply.

“Wot me, my program.”

“Well don't take it out on me. | thought
with all the time you spend at night-
school and doing your homework with
that Doreen you'd be able to get a pro-
gram working."”

“It does work, only sometimes it
doesn't”, | whined.

“Well cut out the bits that don't work
and use the rest.”

I was tempted fo do the same with
Andrea but instead stormed out of the
house yelling “I'm off to Doreen's for a
bit",

Doreen’s house was surprisingly
peaceful — apparently the kids have got
themselves a part-time job at a car-
wreckers yard.

“They're better than all the
machinery”, enthused Doreen as she
lead me upstairs to her study.

“Right, let's see what you've got”, she
ordered, reaching out and grabbing my
masterpiece.

“I'm afraid it doesn't work afl the
time,” | murmured.

“So what's new?"” was the answer.

“Ne”, | persevered. “It's got an

intermittent bug in it."

“Oh that should be no problem, show
us your Pseudocode and we'll soon sort
it out.”

And that was how The Micro User nob-
bied me. Apparently some fool has been
mouthing on about Pseudocode and
structure and Doreen has taken it to
heart.

Of course | hadn't bothered to write
any and | told her so. In fact we had
words about it. Gone are my days of
unconditional jumps.

Now I'm stuck with iteration and func-
tional decomposition which sound more
like the results of a bug than a way of
avoiding them.

From the way Doreen went on you
would have thought my programs
needed vaccinating.

The last straw came when she put my
code through the Debugger, an error-
finding program written by a Dutchman.

It didn't telf me what my mistakes
were but flashed up a very nice animated
scoreboard that read “Structure 0, Bugs
5" accompanied by the Match of the Day
theme.

With that | took myself off to the Ram
and Buffer where [ told Clive | was never
writing a program again. He said he
wasn't aware that | ever had done.

Why do | bother? Yours,

Bab

PS: Ludwig has debugged my program.
He says that what Doreen said about
either my ANDs and ORs or my XORs and
NOTs was not true though my NOT TRUEs
were FALSE and that was why my ANDs
and ORs were not always working. Log-
ical really. u
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Acorn®

Approved

The choice of experience.

Acorn dedler

Peariree House, No 1 Blackstone Road, Stukeley Meadows Indusirial Estate, Huntingdon, Cambs PE 18 4EF, Telephone (0480) 50595

B First, you will receive a 5%
discount on all our advertised
goods, and up to 25% discount on
all repairs.

B You will be sent immediate
details of all new products.

Your order will be given priority.

B You will have access to our
Technical Hotline, to help with
any problems you may have.

B At the end of each year we will send
you a Gift Voucher to the value of
1% of the goods you have purchased
during the year.

Join our VIP Club
and save = £if%

Dear Customer

As part of our First Birthday celebration, we are offering a new PEARTREE
PRIVILEGE CARD. It's our way of saying ‘thank you' for your support and
patronage over the last year. You represent our future and we hope that we can
play an increasingly useful part in yours!

Your Privilege Card will cost you just £5—less than 10p a week—and for
this you will receive service and prices which will be second to none:

All the benefits of this Privilege Card can be yours for just £5.00 per year;
and as an added bonus, we will give you a Gift Voucher worth £6.00 when you
introduce us to two of your friends who join the membership.

So please hurry and fill in the form on our last page, and mail it FREEPOST to

our address.

V.G.M. Marketing Director

P.5.: The gift vouchers are only valid for purchase from Pecriree. This Privilege Card offer is for private or company
computer wers, nat far Educational and Gavernmental departmants.

Yours sincerely

The Acom
, S0°

T R e ST e e el

Now available from Peartree the Acorn
Music 500 for the BBC, BBCB+, Master 128
and a new revolution on the

MASTER COMPACT

For the Master Compact comes with the 1MHZ
BUS cartridge at:

£69.00.....w

FOR THE
MASTER
COMPACT

£69 ex. VAT

FOR OTHER

ACORN
PRODUCTS

£4 PLEASE USE OUR CODES WHEN ORDERING
9 ex. VAT

T R R

For the other Acorn products at:

£49.00 .....;

only from PEARTREE » ACHO34
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Peartree House, No 1 Blackstone Road, Stukeley Meadows Industrial Estate, Huntingdon, Cambs PE 18 6EF. Telephone (0480) 50595

|HARDWARE

| AcHom

BBC MASTER 128 £385.00
128K complete with View, Viewshest, basic
editor, ADFS 1770 DF5
Battery bockeduprom
ACHO02 BBC MASTER COMPACT £375.00
128K computer 640K disc drive built in RGE
comp video, joystick and
| prinfer port
| ACHOO3 BBC MASTER COMPACTTV  £395.00
As above with PAL TY modulator S
| ACHOO4 BBC MASTER COMPACT £445.00
] MONO
 _ As above with high resolution green monitor
| ACHOOS BBC MASTER COMPACT £545.00
. COLOUR
As above with RGE madium res colour menitor
s 'wﬂ‘h_tl!ﬂﬂn composite
| ACHOI1 TURBO UPGRADE for £99.00
; MASTER 128
65C102 co-processor 4MHz
| 64K romextro high Basic, high editor
|| ACHD12 512K MSDOS for MASTER £189.00
4 1B compatible DOS plus 8184 processor -
| ACHO13 BBC B 32K inc. ACORN DFS £329.00
Industry's favourite machine! Stocks avaikable
: from time to time, please coll :. e
| ACHN4 BBC B+ 128K £365.00
Stocks available from time 1o fime please call
| ACHO15 1770 DF5 KIT for BBC B £41.00
Allerws BEC to oocess disc drives
Allows you to usa ADFS s wall
| ACHO'6 ADFS ROM for 1770 £24.00
3 or BBC B+
¢ Gives 720K per r.liu: [t
ACHOI7 64K UPGRADE KIT for the £27.00
BBC B+
AL Upgrode your BBC B+ to 128K
ACHO1E 6502 2nd PROCESSOR £189.00
Compatible with BEC B, B+ and the Master with
&4K ram and high basic e
ACHOG  Z80 2nd PROCESSOR £319.00
Complete with 84K CPM
| Complete with vost range of business software
ACHO20 32016 CO-PROCESSOR £999.00
32 bit processor
Complete with Fortran, Pascal, Cambridge Lisp,
~ C Basic ond 32016 assembler
' AE]-HJ?] ACORN CAMBRIDGE £3400.00
WORK STATION
cir AMB work station with 31’016_c-o-procamr Atk
| ACHO23 TELETEXT RECEIVER £94.00
ACHO24 IEEE INTERFACE _ ﬂ-ﬁ?—ﬂﬂ
ACHO33 2MHI BUS INTERFACE £29.95
For Master Compact computers
Allows you te connect Music Synthesisers and
hard disc systems
Slmple plug-m cariridge
ACHO34 ACORN MUSIC 500 £49.00
SYNTHESISER
The old synthesiser going strong
Ideal for prasentsll e
| ACHO35 MUSIC 5000 SYNTHESISER  £140.00
Compatible with BBC B, B+ and Master
Very user friendly with |:u||d|:|w1'| menus

ACHO38

MUSIC 5000 DEMO CASSETTE  £2.95

All prices are exclusive of VAT,

| ACPOOG

| ACH005 ECOMNET BBC MASTER ET 128 £300.00
2 Mo DFS Econat stafion with 128K memaory
| ACHOO7 ECONET KIT £55.00
i Upgrades for BBC B or BBC B+
| ACHO08 ECOMNET STARTER KIT £79.00
| ACHOD? ECOMNET SOCKET KIT £29.00
| ACHO10 ECONET MODULE £43.00
Upgrade cartridge for Master 128
ACH022 ECONET 10 STATION LEAD SET £25.00
PRINTER SERVER EPROM £39.00

Allows BBC machine to be o prinfer server stakion

Al Peartree Disc Drives

have o two year warranby by
Akhter Computars
ACHO26 SINGLE 40/80 DRIVE, NO  £119.00
~ PSU 400K MITSUBISHI
ACH027 SINGLE 40/80 DRIVE £135.00
i inc. PSU 400K MITSUBISHI
ACH028 DUAL 80/80 DRIVE, £229.00
~ NO PSU 800K MITSUBISHI
ACH029 DUAL 40/80 DRIVE, £269.00
: inc. PSU 800K MITSUBISHI
| ACH030 DUAL 40/80 DRIVE IN £289.00
~ MASTER BRIDGE MITSUBISHI
ACHO31 WINCHESTER 30MB £1449.00
: N) with LEVEL 3
FILE SERVER .
ACH032 WINCHESTER 20MB & £766.00
400K DRIVE

In monitor bridge for Master

Built in fan ond power supply

Otther sizes for hard discs are availoble, please
coll

ACORN &
PERIPHERALS

F U

ACH037 ARIES B32 BOARD £79.00

32K Shadow rom for BBC B £
| ACPOO3 MEGAMOUSE £49.00
Hlﬂh quality UK manufacturad
 Fully AMX compatible

ACPOO4 WATFORD VIDEO DIGITISER £99.00
Use this superh d»gmrbgr turning your favourite
Im\:p}hs info BBC's graphic mode, colour or

ACPO05 MAGAZINE MAKER £139.00

Wotford video digifiser and AMX page moker,
Please state when ordering for Master or BBC B

T URE

=

ACPO07 EPROM 27256 32K £4.95
32K eprom

' | ACPOOS EPROM 27128 16K £2.95
| 1Keprom
| ACPOO9 EPROM 2764 8K £2.75
3 BK eprom
U] ACPOI0 8K RAM CHIP £2.50
'1{1 s Low power ram q_hi_p's usad in sideways rams
| ACPOT2  EPROM ERASER WITH TIMER  £29.95
| ACPO13  EPROM BLOWER £69.00
Will program 2744, 27128, 27254 and 27313
| ACPO23 ACORN BBC B KEYBOARD  £49.00
| ACPO75 ACORN UHF MODULATOR £5.95
| ACPO24 ACORNM 8271 DISC £39.00
| CONTROLLER
| ACP027 ACORN 8271 AND TTL £49.00
Complate DFS kit ki _
| ACPO28 BBC B+ AND BBC B IBM £99.00
‘|  LOOKALIKE CASE LY -
| ACP022 ZEP 100 TORCH CPMFOR  £199.00
|  BBC 64K CPM TORCH
' | ACP033 BBC MASTER DUST COVER £4.50
| ACPO34 BBC B DUST COVER £4.50
| ACP0O35 BBC MASTER COMPACT £7.50
DUST I:D'H'El
'... n.- LEF E’-‘" ik I. '.J J-" e

ACP04 PACE NIGHTINGALE  £109.00
1200475 75/1200 300/300 boud rates
BT approved complete with cobles
ACPOIS PACE NIGHTINGALE COMBO £129.00
As above with Comstar software
ACP0é  IPACE ACCESSORY BOARD £42.00
Autodialler, autoboard rote u@n__ o
ACPOT7  PACE AUTODIAL DISK £9.00
Sats up 'Cnms‘rurfnr n::llndurlnl .
Bl ACPO20 mlﬂ‘ll MODEM £285.00
Haoyes. compatible : i
ACPO21 WS4000 SCHOOLS MODEM  £159.00
Autedial, outoanswer
Schoals opproved
IE-EI Hpﬂ_iﬂ_ L __EEB_IJ
BBC MICRO VIEWDATA £49.00

:) Computer Enncepts

| ACS002 WORDWISE PLUS
e Mode 7 edifing, preview in moda 0
Mulfi document ediing

| ACS003 INTER SHEET £42.00
| 40, 80 ond 105 column mode multiple

| spreadshest

| ACS004 INTER CHART £30.00

Busilt im Ep&nn screen dump
E-uppﬂris pie, line ond bar charts
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! J ACS058 MASTERLOGO C-ROM  £52.00 PR' NTE R s
| ACS059 6502 DEVELOPMENT £39.00
” 1 PACK DISC
| ACS040 GXR for MODEL B £23.00 PRTO0T  EPSON LXB& PRINTER £199.00
= ! Computer Concepts | {icsos oxerormo & e
.95 i '| ACS061 GXR for MODEL B+ 3.00 NLO mode
- 203005 INTERWORD emoo | B Centronics Interfoce an
LT3 : 80 or 105 njlulg]nn word procsssor ' . . Aco RN so FT PRTOOZ E::.?:J:ﬂ £399.00
_ ] Continuoas menks 7
: s ! 180 CPS draft mod
2.50 | ACS006 INTER gﬁh e £5500 | | EDUCAT'ON g o
. Compafible with all filing systems L K bubfer
9.95 Caord index mode, contains powerful Basic Rke SOFTWA RE Parallel interfoce standard
m 1 ~ programming language s ¥, :-... B colemn
5]‘3 | ACS007 ACCELERATOR £49.00 ACS029 CREATIVE SWHI: nﬁc . f._“.;ﬁ PRTO0Z EPSON FX1000 £499.00
9.00 : Bosic compiller can produce rom and ram format | ACS042 TREE OF KNOWLEDGE £9.00 19 pin dot matrix
e - codes ] Sreresn 200 CP5 draft mode
5.95 i ACS063 CREATIVE SOUND ussrrr! £13.00 35 CPS NLQ mode
9.00 | . | ACS064 PEEKO COMPUTER DISC £9.00 8K buffer
k. : v ACO RN SO FT || ACSD65 SPOOKY MANOR CASSETTE  £7.50 i kg standard
Lo | e AT S || ACS086 SPOOKY MANOR DISC £9.00 PRTOO4 EPSON LQS0O PRINTER  £499.00
- | ACS012  VIEW 3.0 £53.00 | | ACS067 TALK BACK CASSETTE £7.50 EUFEF‘;EJEHW:M
. : j AGK .
el 'F";"Iﬂj‘ﬂ:ﬂc“}ﬁ:: ;;5‘}";:‘;‘:{', | ACS068_TALK BACK DISC £9.00 s g
: Including printer driver generatar ACS049 WORKSHOP CASSETTE I.?_..ﬂ ;E:llglf!r e
| ACS013 VIEWSHEET £36.00 | | ACS070 WORKSHOP DISC £9.00 el st
Ko fad yre) | || ACS071 ABC CASSETTE £1.50 PRTO05 EPSON LQ1000 PRINTER  £599.00
O . o £37.00 | M acs072 ABC DIsC £9.00 24 pin dol marix
o m wi EREraror P e
i Dok con b imported! o ol view produet ACS073 MICROTEXT DISC £49.00 ot g
| ACS015  VIEWSPELL £32.00 ACS074 MICROTEXT PLUS ROM £199.00 7K buffer
| Spelling chacker for View with 70,000 words o o
Enables you to dm_w limes, pie graphs 165 CPS droft mode
Songeie vl Ve ACS030 PRINTER BUFFER £6.95 40 CPS in NLQ mode
| || ACS017 VIEWINDEX £13.00 For the Master and the BBC B+ 2K buffer
i B :“;:;:;*"“"T STRGI N PO | ACS031 DOS COPY BBC/MS-DOS  £14.95 erapin
| B —— I —— L BBC MSDOS to or fro IBM .
|| ACS018 VIEW PRINTER DRIVER £9.00 S e _ Epson compatible
' GEMERATOR Compatible with all BEC products PRTOTT  JUKI ﬁdlﬂﬂ PRINTER £279.00
Tob d o dlise View d f5 with ] 18 CP5 doisy wheel printer
spe:?;i:murep:ﬁm e . -ﬁCSﬂB? CPMBEEB BBC/CPM £14.95 Sfunduduﬁ?bnn: 5
: || ACS038 AMX MOUSE AND SUPERART £65.00 Centronics interface g :
42,00 | ACS039 AMX DESK £19.00 PRTOI3  JUKI 6300 PRINTER £799.00
Y . ACORNSOFT artran  AMY LITH ITH 40 CPS daisy wheel printer
E ; | ACS040 AMX UTILITIES £11.50 e
s | ¥ LANGUAGES || ACS041 AMX SUPERART £43.00 Serialor poralll interface please specify when
=500 i 0T FAGGAL —ssaos | 1] ACS042 AMX PAGEMAKER £43.00 —:..::D,.,: -
i PASCA ; —o PRTO12 FX80+
e 3] Full implamentation of the IS0 stondord 2 ACs043 AMX 3D Im £ 160 CPS droft mode
Generate stand alone code. | ACS045 AMX XAM _ £21.00 __ {Limiled shocks]
s | acs021 LOGO £52.00 | || ACS046 AMX MAX £17.00 Loblo T reaka TRACTOR  £22.00
ey Good introduction for children with tatal grophics i : e 2t crd st
£49.00 | a0 | ACS047 THEARTISTSOFTWARE __ £39.00 | Bl o011 £psON LX86/80 SHEET FEED  £59.95
— || ACS022 TERMULATOR gov.00 | [J ACS048 ARTIST AND MEGAMOUSE  £79.00 PRTOIE JUKI 6100, 6200, 6300 £199.00
' Terminal emulolor enables the host computer to || ACS050 ADVANCED DISC £22.50 SHEET FEED
— 3 be sent directly 1o the BBC's autput driver & INVESTIGATOR Please specify for which model when ordering.
- 1| acs023 comal S S| 8 Powerful disc ulilly
i Programming language standard in many | mm:wm :‘:EL **Ploase Mote LS
_ European countries s 2 Compatible with the BEC B, B+ and the Master We have many other makes of printers in stock such as
| ACS024 BASIC EDITOR £2500 | | e
¥ S | ACOS1  ADVANCED DISC TOOLKIT  £27.50
9 Powerful screen basic editor Aar k Compaible with oll Acom products IL V%»i{
- | ACS025 MICRO PROLOG £60.00 | = 35 extra commands ADFS formatter and back up
| B | cu b on B2 W Acsox: iﬁ::ﬁsmmﬁigﬁ £9.95
E - AC5027 BCPL CALCULATION _5_2_9'“ Ample software with full monual :
0 . || ACS028 BCPL STAND ALONE £39.00 | Bmsssmmssse
b4 | B GENERATOR ik : :
| IE il PLEASE USE OUR CODES i,
Lk : : s coll for avadabify.
| ACS056 MASTER LISP C-ROM £49.00 st ORDERING

ﬂﬂpﬁcas are exclusive of VAT,
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MONITORS _

COLOUR

MOMNOOT HANTAREX COLOUR
MONITOR MEDIUM
Medwm o !igh resalution
RGH interface
Compaosite video and sound input

MOMN0O0Z MICROVITEC 1451 COLOUR  £249.00
MON MED

Medium res monitor
Medal or plastic cose, please state when ordering

MI5018  ADVANCED SIDEWAYS RAM  £9.95
USER GUIDE

MISOI9 VIEWSTOREMANUAL  £10.00

MISCELLANEOUS

MIS0Z0 40 TRACK BARE DISC DRIVES £89.00
Double sided 200K -

MIS021  40/80 BARE DISC DRIVES  £99.00
 Double sided 400K

MIS022 20 MBG HARD DISC DRIVES £499.00
Comes with host adaptor cord ond disc control cand

MIS010 SPECTRUM LOW PROFILE £24.95

RGE interfoce L 4000 KEYBOARD
MONOO3 MICROVITEC 1451 A/P COL  £279.00

MON MED

As obove with oudio and composite video input
MONO04 MICROVITEC 1441 MON £449.00

COL HIGH

Very h:lgh rasolution monitor

RG8 twtoce LDS001BBC TO TV LEAD £1.25
MONODSTAXAN SUPER VISION  £349.00 LDS002 BBC TO GREEN MONITOR LEAD £2.95

3 COL HIGH LDS003 BBC TO SONY/KAGA £5.95

Compact 12 high resolution COLOUR MONITOR

ot e LDS004 BBC TO MICROVITEC LEAD  £2.20

640 X 252 line resolution LD5005 PHONO TO EI_-IQIiU LEAD £1.25
Moﬂmalélgfﬂ::sm 1404 MON £249,00 LDS006 BNC TO BNC £295

Super value medium resalution monitor LDS007 BBC TO CASSETTE £2.25

LDS008 BI»C TO ACORM CASSETTE £2.25
Mo NOCiROME LDS009 _nnc TOCENTRONICS  £9.95
MONO0E :'lh.:hﬂlﬂlllli GREEN MONITOR £65.00 LDSO10  BBC TO SERIAL PRINTER  £9.95
i ito fo

i sl e ”_“_’;é;“"?‘“’ _ Losori 4 gg l_nrwus TRAILING £9.50
gl - £99.00 [DS012 CABLE FOR MODEM 5495

P3l it LDSO14 MASTER COMPACT £15.95
MON010 KAGA KX 1202 GREEN £109.00 PRINTER LEAD

MONITOR

P39
MONOT! KAGA KX 1203 AMBER £109.00

MONITOR

[FUL)

MONO12 PHILIPS GREEN MONITOR  £69.00
MONO13 ZENITH GREEN MONITOR  £69.00

MONO14 ZENITH AMBER MONITOR £79.00

Many other monitors are in stock, We can supply, please call
fer prices and deliverias,

1 MIS0N EP50ON PRINTER £5.95
COMMANDS REVEALED
A comprehensive boak which will guide you
_ through the commands of Epson printers
MIS0N2 BBC MASTER REFERENCE £14.95
_ GUIDE PT1 3
MIS013 BBC MASTER REFEREMCE £14.95
GUIDE PT2
MIS014  VIEW MANUAL (BBC) £10.00
| MIS015  VIEWSHEET MANUAL £10.00
MI5016 DF5 OPERATING SYSTEM £6.95
|l MANUAL
MI5017 BBC USER GUIDE £14.95

| MiS024 BBC ADVANCE USER GUIDE  £16.95

MISO0T PAPER 11X9.5 60GSM £16.95
2000 SHEETS 503

MIS002 PAPER 11X9.5 70GSM £19.95
2000 SHEETS

MIS003 PAPER 11.5x9.5 TOGSM £19.95
2000 SHEETS

MIS004 PAPER 11.6x9.5 BOGSM £21.95
2000 SHEETS

Artist is a new 15k language ROM compatible
with the BEC Micro, BBC+ and the new Master
Serias, allowing full manipulation of @ mode-2
screen,

Copying specific screen areas to exclude
certain colours. Drawing and painting underneath
any colour combination. Making your brush cycle
through a defined colour sequence, Colour
pattern editing. Sprites of any size, Animation.
Just a hint of how Artist is the most highly
advanced software package yet designed, with
features never before seen on the BBC Micro.

With the ultimate in art packages comes the
ultimate mouse—Megamouse. Built to
professional standards and comfortably shaped,
it provides sensitive, accurate movement, that is
unbeatable.

This exclusive Peartree offer includes the
Artist ROM, the systems disc, a user's manual and
an excellent grey shade Epson printer dump.

You have the option of buying the
megomouse separately, or saving £10 by buying
the complete package.

THE ARTIST
A masterpiece in
colour graphics

for only

The Artist is compatible with the AMX Mouse and
the Megamouse is compatible with the AMX
Software.

ACS047 ARTIST SOFTWARE £45.00

PRINTER RIBBONS

MIS005 RIBBON FOR MX FX80 & £4.50

JUKI 5510
MISO06 RIBBON FOR LX80 LX86 £4.50
MIS007 RIBBON FOR MP165 £5.00

| MISO08 RIBBON KAGA KP810/ £5.95

~ CANON PW1
MIS009 RIBBON FOR EPSON FX £7.95

: RX/100

|| MiS010 SPECTRUM LOW PROFILE  £24.95

> KEYBOARD

| MIS023 RIBBON FOR CPABO £3.50

F 2o R R

AC5048 ARTIST AND MEGAMOUSE £B85.00
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PEPOOS

PEP0O4

PEPOO3

PEPOO3

P Trm
MK A5
ITK RAM
i h AL

| PEPO03 MR7200 MASTER RAM
"| PEPOI?  MRS000 MASTER RAM
| PEPO20 2MHz BUS CARTRIDGE

PEPOZ]

| PEPOO4 MR3000 ROM BOARD

PEARTREE

PRODUCTS

| PEPO0I  PEAR 1 ROM CARTRIDGE
Add 32K rom to your Master

£7.95

£9.95
Add IHK rom fao your Moster

£26.95
CARTRIDGE
Add 32K rom to Yo Master %

£33.95
CARTRIDGE

Add 44K ram fo your Master

Baftery bocked up

Battery life five years

£29.95
FOR COMPACT

Plug it inta your Compoct and edd o hard disc or
a Music frl}:l

MR6600 MASTER COMPACT

CARTRIDGE
Add 64K rom to your Master Compact

£19.95

£14.00
5till geing strong. This has proved 1o be o very
pepular mini rom board for the BBC Model B

Add 4 extra rom sockets

PEPO05 MR4200 RAM BOARD

£26.95
5till going strong. Add 32K of sideways ram fo
your BBC Model B

PEPOOS PEAR1 MASTER 128+FX80+ £570.00

| PEPOO7 PEAR2 MASTER 128

Acorn Moster 128
Epson FXBO+

£835.00
+DRIVE+FX80+
Acorn Maoster 128
Epson FXA0+
BOOK twin disc drive in brldga for the Master

PEPOOS

FEPOO?

PEPOIO

PEAR3 MASTER 128

GREEN MONITOR

FX80+ PRINTER DISC DRIVE
Acomn Master 128

Epson FX80+

BOO0K twin disc drive in bridge for the Master
High res green monitar

PEARS MASTER 128
COLOUR MONITOR

FX80+ PRINTER DISC DRIVE
Acorn Master 128

Epson FXBO4

BOOK. twin disc drive in bridge for the Master
Medium to high resalution

RGE monitor with video oulpul

DISCS DS/DD 5.25 96 TPI
Life fime guarantes
Reinforced hub

£895.00

£1025.00

£13.50

j| PEPOII DISCS DS/DD 3.5 £26.00
B Double sided
:  Suitable for the Moster Compoct
PEPOI3 KBL 128 PC CASE  £99.00

Give your BBC the PC look with n umeric h.qrpud

SPANISH DFEIIITING SYSTEM £49.00

Comes with Eprom and new keycaps and full
_wamedd A0 :

FRENCH OPERATING SYSTEM £49.00

Comes with Eprom and new keyeaps and full
manual

PEPOI7 ARABIC OPERATING SYSTEM  £89.00
i Comes with Eprom and new keycaps and full
3 ___mowd
‘| PEPOIE GREEK OPERATING SYSTEM  £49.00

Comes with Eprom and new keycops and full
manual

FEPOIS

'| PEPO1S

Call for ether combinations for prices and deliveries

PLEASE USE OUR CODES
wHEN DRDEIIIHG
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Anewupgrade from Peartree-
give your BBC the PC look.

If you're tired of having your
BBC peripherals strewn over
your desk, this neat unit will
tidy them into a professional
package—it even includes
an IBM® look-a-like
keyboard and a built-in
80mm fan. It's easy to fit
(with full instructions
supplied) and the necessary
connections are on the back
of the case.

The complete package costs

only
£99.00
+ carriage
and VAT L

All prices are exclusive of VAT,

total price £124.20  »perors

FUTURTE -INTO -YOUR - HANTDS

igr
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NL10

Special offer of the month

DOT MATRIX PRINTER

" * Cut sheet feed available

ONLY £219-°o

For a limited period only

DOT MATRIX PRINTER
* Fast draft printing at 120CPS
* Excellent Near Letter Quality font at 30CPS

* Font selection from front panel
* NLQ ltalics

* Cartridge interfaces available

* Friction and tractor feeds included

* Dip switches easily accessible on rear panel

* Modern streamlined appearance

» PRT019

HOW TO ORDER

Simply fill in the order form below, and send it to us with your requirements. Remember all prices exclude VAT
and P&P. Postage will be charged as follows:

ltems below £10.00 add £1.50, items below £50.00 add £2.50, items below £100.00 add £3.50,
items over £100.00 add £9.00. Note: Independent courier for items over £100.00

Government and educational orders are welcome. Orders will whenever possible be despatched on the same day, stock
permitting. For telephone orders call (0480) 50595.

PLEASE USE BLOCK LETTERS

YOUR MAME el IF MEMBERS, AfC NG D SN

IF ORDERIMG FOR A COMPAMNY OR IMSTITUTIOM GIVE PURCHASE ORDER NO,

MAME AMD ADDRESS TO BE DELIVERED =i s
Dear Peartres, REF, MAME PERERRCR B s o i o T e L gy
Plagse rush me your Privilege Card. T T T

QUAMNTITY | STOCK CODE | ITEM FRICE
FEATAG LN Ll
Addrass ig
| —
..... s e | . g
|

Telephone DELIVERY/POSTAGE
In enclose my cheque for £ aor please debit my TOTAL [EX VAT) Eoagth e
Access or Yisa Cord Mo, SIGMATURE VAT & 15%
LT T Rl e | o TOTAL (NE AT
Ko e PAYMENT TERMS
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10

BY ™ 175

\ pitch back by loop index
\ and apply 40 degree yaw
ROTH O,¥X,40
\ then draw a full circle
ARC 360,400

END_DO

1)

{ shown above and opposite are
examples of 3D GRAPHICS using
built-in HALCIEN keywords )

HIGH-LEVEL

ALGORITHMIC

WELL-STRUCTURED

MODULAR Programming

PROC 'PI_BOXES' \ 3 boxes set
ICON 30 \ up as a "PI' symbol
POSN =75,0,50 BOX 50,100,200
POSN  25,0,50 BOX 50,100,200
POSH =100,0, 0 BOX 200,100,50
END_IC

END P

({ \ draw a ring of PI_BOXES
DO

FROM 30 BY 30 TO 330
LOOFP

3p POSN 0,0,1500

\ roll by loop index &

\ pitch by 60 degrees

ROTN #X,60

2D GAP 0,-600

PI_BOXES
END_DO
1

AUTOMATED

EDITING of
TEXT FILES held
within main memory

All programs are stored in HALCIEN.. Full support for both TWO
an EXTREMELY COMPACT The and THREE-DIMENSIONAL
ENCODED FORMAT GLOBAL STRUCTURED GRAPHICS
within RAM Computing Language! Processing

AT LASTI A single package that helps to bottt REDUCE the COST of
computer software development and yet INCREASE the POWER

B HALCIEN| e

HALCIEN is a powerful new programming language ideally suited to a vast
range of practical applications in every field of computer use.

Within BUSINESS, the easy writing and maintenance of HALCIEN programs
allows highly cost-effective data processing support. In SCIENCE and
ENGINEERING, the great flexibility of HALCIEN is invaluable for both basic
research and product development. Within EDUCATION, the modern struc-
ture of HALCIEN encourages student use of the good programming metho-
dology and practices that will halimark the quality software engineers of
tomorrow.

HALCIEN has a complete range of general-purpose programming language
features (see opposite) plus a powerful suite of built-in keywords that support
AUTOMATED TEXT FILE EDITING along with both TWO and THREE DIMEN-
SIONAL GRAPHICS PROCESSING.

Amazingly, HALCIEN resides within a single, easily installed 16K ROM —
available NOW for the BBC B, B+ and Master series. The HALCIEN package
includes a comprehensive User Guide and dist of easily customised utility
and demonstration programs.

Bring the power of HALCIEN directly to your micro at the all-inclusive price of
£49.95 per pack, or contact us for further technical details. Educational
discounts are available — all official enquiries welcomed.

There can be only one conclusion — the HALCIEN days are herel

Orders and enquiries to:- HALCIEN language

ADVANCED TECHNICAL FEATURES:-

® A high-level, algorithmic, fully structured program format.

® Modular program construction. Separate program elements can ba
drawn from several different sources — allowing easy access to utility
procedures for rapid program development.

® Programs are stored for execution in an extremely compact, encoded
form that packs the maximum program power into the available
memory—particularly important on BBC micros.

® Frogram encoding is both transparent to the user and very fast (even
for modular programs drawn from several files) — allowing efficient,
source-only program file management.

® A full range of data types (BOOLEAN, 32 bit INTEGER, 48 bit REAL,
character STRINGS, ARRAYS, compound STRUCTURES and a
REFERENCE type for linked list and tree processing). Fully automatic
conversion between data types when required.

® A high degree of ‘orthogonality'— parametric values can be presented
as literals, variables, procedures or expressions. :

® A powerful set of tools for processing @ RAM text file both manually
(via a sereen editing mode) and automatically {using a comprehensive
suite of language keywords that can be used within HALCIEN programs
of any complexity). These include flexible, bidirectional text cursor
movement; string searching; text string insertion, overwrite, exchange
or deletion; text block processing; efficient program access to both
string AND numeric data values held in textual form.

® A graphics keyword set that allows complex image components
(icons’) to be defined with mase, positioned, scaled and rotated through
any angle (not just 90 degree steps) — all performed rapidly under full
program control. lcon position, size and rotation valuas can be nested
for fully ‘structured’ image generation. HALCIEN supports both TWO
and THREE dimensional wire-frame drawing within a graphics space
of 84K units cubed (where the screen is 1K units high). The Earth image
above is just one view of an 850+ point 3D icon of the entire planet —
supplied on the utility disc as an animated demonstration (in full colour
on the Master). HALCIEN is truly a language with GLOBAL application|

k £49.95 each
High-level Algorithms Limited, fnc. VAT R
Dept. MU/87/04 ® 40/80T 54/ 34"
: utils disc
12, Den Brook Close, ® DFS/ADFS disc e S S S

Lydwell Park,
Wellswood, Torguay,
Devon TQ1 3TP
TEL:(0803) 22092
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® model B/B+/
Master series

@ Further technical
details of the
HALCIEN language

(delete as appropriate)

(European Export Orders £46.00 inc. PAP —Exc. VAT)
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el MAIL ORDER OFFERS

MAIL ORDER OFFERS

This could be your last chance

E!(_to build up a library of fun and
Sﬂl knowledge from our back issues!

30 Bundle 1

! pemweeses=— M Only £5.95* per bundle

complete classic serios on how you

can maka the mostof your micro's B Or send £18.95 or £24.95* and we'll also include
\ flexible ENVELOPE and SOUND = : H
ATED mmlmiln.;s_ And m&:}a |;;t more _,..--"""_'F— the appropriate monthly tapes!
: tone e : ;
NG of s 5ot for Eceom pri o —  Need a binder for your magazines?
S held ALSO- Barrel Battle, Alien Invasion, = We'll send one for £4.25

Mazemunch, Microgolf, Spiro,
emory Damraiders and much much more.

ONAL _ - gissume 2 ==

*Inc. UK only postage & packing

:Hlps July to December 1984 = = January to June 1985 = = July to December 1985
Bssing Gather a fantastic collection of = Learn to write Machine Code games | Lot's of ’;‘;:Tﬂgmm“ including a
games from action packed arcade == | Wihasuperseries thatforms an = ?;::;Em Rom ?I'Wm
action — Doomrun, Villians - to = =] | essintialcomplementiotheonein  E — oo o utitues lor screen e
sirategy - Backgammon, Rollerball- E—————| | this issue. The package aiso = L mics, [
B o adventure - Castle of Fear. You'll E includes a powerful disassembler el m‘;’ S SR —
ity find something here for all games — ﬂn;dlr‘aﬂl'r of useful fips for the — e B el
fans. = - machine code programmar. = = " :
o ALSO-Function key editor, = ALSO- Rover, Palace of Carral, e SLSG ;Eidra;ghu. Harbour
"'?""'"“I Teletexteditorand dump, Spii ; = | Astromines, Momington Cresent, X- E= = L TR,
ailable screens, 6502 second processor, 3 | 15, Steller Rescue, Othelio and 2 ":h re, Gloop Gulp and much
tast circles and much much more much much more. L :
it |even
Hicient,
L REAL,
and a
tomatic JANURRY 1987 Ayo, the game of Africa, sollision detection roufines for machine code i i i
meeding swaegy and lomsight. Fyieg Fin- game programmers. ;h.:ﬂ. Mur: our ﬂ“m ﬂﬂ'"ﬂ nﬂwlni Tol
R nted P83, pul your Typing %o the test in the fast MMmhﬂuhu
e Ly T T
nt L ing full Cursgd 3 stop thal scrol
anually ﬂ Disassetier, handles all 8532 and  Woedwise Plus Index, indlmghﬂus file
B ive 65007 insuctions. ADFS menu, ssep description. Compressor, variable name
your way guictly through the hiesarchical compactor. Body Buildieg, separ fast A 10 D
ograms e sysiem. Tusteti, illustration of some of cofrverter and mulii ch-ru‘uduuwpg.
' cUursor | YOUr Micia's superh graphic capebities, Pius Save # e, she We-gaving tutorial
change M_hm1 progeam for your BBC  MARCH 1987: Dino, ride the gobblosaurus in
drumbit, T move files fov Any Ques- this enteraining prehistoric som.
to both figns. Mystery, use logic and elimanaticn to
MiEEamanki  Srubiwecs
it in this fest-action shooting ry [ i
ib::l:ur:: spectaculer. 650 Games, # demonsiration of ation. Mkﬂm “::
der full
s nested
th TWO
5 space K
himage eep your copies neat Your BBC Micro needs
lanet — ;
Il colour and comp lete ' protecti ﬂg!
licationl : >
These handsome binders - :
-——- are bound in PVC with T T . \ b L

the Micro User e 2 [ made of soft pliable

; Wk water-resistant
ml in %ﬂd R . i : transparent vingyl,
........ o 5pr11r!1;e : bound with stron

i i e = c:cttalf: ;nd h{}émrate
L., - = Wy with the Micro User
....... : Only i, = = S logo in black.

,,,,,,,, £4.95 “  Ie= =1 | » Only£3.95

TO ORDER TURN TO THE FORM ON PAGE 159




MAIL ORDER OFFERS

to play . . .

E TullE —OolHREE

E I-I-Iﬂlr

and play . . . @Q&\

and play . . . ( J ?u !(a/(@ naul
@

(And with 3,000+ questions,

it'll keep you happy for months!)

M

for the BBC Micro

Complete packs:

Genus Edition Cassette
or

Young Player's Edition 5%" disc

Extra questions: Young Player's Q-pack
Cassette only

At last — the world’'s most
fashionable board game comes
alive on your BBC Micro
computer. And it makes the
most of the BBC Micro's sound
and graphics to take on an
entirely new dimension.

Now it can ask you to Name
that Tune. Easy? Not when it's
played backwards!

Order through this special
offer and you’ll save £2 off the
recommended retail price.
Take out a subscription at the
same time and save £7.

Spacial
reader offer

Offer including
subscription

£12.95

£22.95

£17.95

£27.95

£6.95

£18.95

TO ORDER TURN TO THE FORM ON PAGE 159

VIAIL ORDER OFFERS] |
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MAIL ORDER OFTERS

ORDER FORM

UK & Eire (Stering only) £15  2p00
Europe: Suface €25 2114
Oversaas: Air £42 2913

Annual subscription
for cassettes and gu::nspgs

B4+l UK  Owverseas
"] BEC ‘B cassetia £35 £45 2005

=] 525 disc40T E50 £B0 2008
525 dimcB0T £50 €80 2007
Tdsc 0685 2 EVS 2008
Commance with (stzte month)
Europal
Renewals g
BBC'B'cassetie E35 2 £45  2po0
625" dscd0T ES0 ©B0 2010
525°diec80T £50 B0 2019 g
Tdsc 6 £S5 2012
Trivial Pursuit ,, .. .
Complete Packs sub * sub L
E Ganus Tapa £7.95 £1285 23829 |
i Disc £1296 E£17.85 23845
M Young Tape £795 £1295 23867
Playars' Dic £1295 £17.95 23889
Extra Queation Pack
Young Players' Tape £385 895 23000 [ | |

* These offars only avallabie ¥ sccompanied

by subscription onder or renewal
Repton 3 With Without
Mlv] e £6.95 £9.95 2345
* These offers only available ¥ accompanied by
subscriphion onder or renewal
Back Issue Magazine/
Tape Bundles e i
Bundle1 Jan-Jun 1884 2711578

Bundia2  July-Dec 1984
Bundia 3

211922
Jan-Jun 1985 2123996
Bundied JukDec1oes 212730 |

Magazing anky £5.95 UK £7085Europe £21.95 Overseas
Magazine andtaps  £18.95 UK £24.95 Europe  £35.95 Overseas
Magazineanddisc  £54.95 UK £30.95 Europe  £41,95 Overseas

Micro User back issues

UK £1.75 Juma 1888 2403
Europa £2.25 July 1986 2404 [

Oversaas £3.75 Aug 1086 2405
Sept 1088 2408 1

Oct 1986 2407

Jan 1986 2043 Nov 1886 2408

Feb 1986 2044 Dec 1986 2400

March 1988 2045 Jan 1987 2410

April 1986 2401 Feb 1987 2417

May 2402 March 1987 2412

Single copies of monthly

casseftte/discs Fr
O Any 5 tapes for £15 Taps  A0wack BOimck
1086 £3.85 £4.95 Ed s
Megaroids  Jan 218183
Tipaka Foby 218587
Morris Miner  Mar 241275
Ghouls ol Azzod  Aprl 241818 TRl
Cavern Quest®  May 242023
Pandragon®  June 242496
Royal Wedding  July . 242830
Frot Worm  Aug 243204
Pear Picker + Sept 2436738 |
Rocidall
Witch Hunts  Oct 2dd0u2 [ |
Quasimoda's Duas!
Mahese Croes  Nov 24445
Santa’s Sleigh  Dec 244850 )
Jan 245254
[B+]¥'] Rhonde Feb 245558
v Dine  Mar 245069
Hunkie Egg Aprl 24072 |-

—

IU/S/E/R|
O ads ardlares Valid to April 30, 1987
ALL GOODS NOW SENT AIBMAIL Please tick items in box below
Annual subscription £ p Teletext Adapter £
TR s ET e, s a T
Overseas Air £42 2004 | M~ mmmmm £74.95 2012
; 1 Teletaxt soffware £7.95 2am3
Conmncewth o3 Add 08 for Europe. Add £17 or Overseas
Renewals —

Nightingale Modem + Commstar i

LUK £102.95 2378 |
Evrope £108.85 2377 |
Overseas £116.85 2378 )

Commstar I UK £2005 2379 [ )
B v Europe £3200 2380 e
.1 v Overseas £300 2Zm|1 L |
Mini Office Il BBC B cassefie £14.05° 2368 [

Instant Mini Office Il

M

* Add £2 for Europe. Add £5 for Oversaas
1 Add £3 for Europe. Add £8 for Oversaas

525 disc 40T £16.95" 2389
625 disc BOT £16.95° 2370
Tdsc £1095 2371

instant Mind Office £53.95¢ 2a72

Upgrade Mini Office Il 1o
Instant Mini Office £51,95t 2375
| anclose full tapavdisc pack.

il

French on the Run

BEC ‘B £9.95 ]
[Belv | 525" o4O £1198 2260
| ICS 5.25" discBOT £11.95 235i

525 dmc—

Fun School -
[ra Age 58 2342144 =1
I Age B-12 234648 | |

BEC ‘B C B £8.95 ]
Magir: SWGF' d 5.25 Dwmm' £9.05 % f
ﬁ_‘é *Add £2 for Europe. Add £5 for Overseas
Classic Card and e
Board Games i Ea r_:::; £4.05 n._s_q__l
ﬁ: No.2 24646 | | I

Classic Arcade Games

525" disd —
Taps  d0iack  BOwrack

¢ J R R T
Eﬁ*i" BBC'E' 224649 ]
Micro User UK e495 2221 [
- E £8 25
Binders Oversets £10.35
Dust Covers TR
BBC Master Compaci £3.95 2224 :

European & Overseas
Postage Prices

Ploase add £2 postage par item |
unleas otherwise staled.

All overseas toms now sant Air mail,

S3333>33333333553E333333505>

Don't forget to fill in your name and address overleaf.

TOTAL ses—

April 1987 MICRO USER 159




Payment: please indicate method (/)

D Access/Mastercharge/Eurocard/ Barclaycard™Visa

M e TR TR e T TP T | O A M I |

Expiry Date

]

BLOCK CAPITALS PLEASE

Cheque made pavable
1¢ Database Publications Ltd

MName

Address

Post Code_____

Tel:

Signed

Please allow 28 days for delivery

TUCKINTO FLAP
Don't forget to provide: Your address, your cheque/credit card Nao.
If you've ardered discs have you indicated which format?

You can also order
by phone, Prestel or

MicrolLink/Telecom Gold

@® Any of the goods listed here can be
ordered by telephone.

® Micronet subscribers and other users of
Prestel can also use the Prestel mailbox.

® Microlink subscribers and other users

of Telecom Gold can also use the
MicroLink mailbox.

Orders: 061-429 7931

24 hours

Enquiries: 061-4800171

Sam-Spm,

Prestel

614568383

24 hours

Key Page 89, then send your order to:

72:MAGOO1
24 hours

MicroLink/Telecom Gold

Don't forget to quote your credit card

number AND vour full address.

W om=m=—
TR E DS
ON 'lmm
Cp OO
=g Mg
'ﬂmﬂﬂ'ﬂa'
S3ax8s3
hs ‘e lc
=~ X0 %
N g? E
a 8
=
<
:Z
% m
: 2
¢ O

39v1S0d
ON

— — e e e e am s =




For the Best Deals on Computers/Printers mm e
with word processor + spread
sheet software
B £449 inc VAT
A Trading Division of Vignesh Ltd MASTER COM PACT
with 3.5" disc drive + word
Mmmmdmmwxmm processor
DISK STORAGE
bl £449 inc VAT
The second Great Little Printer SOC Y o e s
. Dual (2 yrs. Guarantee) £245
3.5" Drives with power supply
from Centronics . 35" Drves wih e
: L Dual 800K DS-DD 49
GLP -
o Rockfort Labelled 5.25" F
| Markn o o
M.E. 50 Prices include VAT and carriage
-F. 50 Floppy 10-SS/DD 481i £10.95
Disk Box 10-DS/DD48pi  in MF10 box £12.95
Holds 50 - 5.25" 10-DS/DD 961pi E16.95
Disks £9.50 25-55/DD 481pi gg:
25-DS/DD 48 in MF50 box
“F'“"’f F%“.. : ZS-BSJ'DDEm i £39.95
' CENTRONICS GLP i 50-SS/DD 48tpi £36.95
: (- IMPROVEDVERSIONOF GLPI)  S¢-DS/DD48pi  inMF20box g
Price EVERYTHINGINTHEOLDGLPy  300¢ smﬁn s vt s
£169.95 inc VAT :;gﬁﬂﬂﬁn ﬁ:ﬁ;ﬁwﬂfﬂ notch, hub rings, labels and carry lifetime
Tractor TEEd -£13.50 —2k mt buffer q Quaranise,
GLP Ribbon —£4 each - Quaddens ics
: — somlion characrs prntheadlie  CoM fora g gyl
g
: PRINTER CABLES All prices inclusive of VAT, ROCKFORT PRODUCTS
1 ic 95
"Dmg? g el oy P‘emf"d"mwa 81 CHURCH ROAD
Holds 203.5" Disks | Spectum £12.95 RS232 £14.95 HENDON NW4 4DP
e TRADE ENQURIES INVITED For Sinclair and BBG spares please call EY  or2030191 —

B ano S COMPUTING noTTwm) LTD.

THE LENTON BUSINESS CENTRE ; + SOFTWARE
LENTON BOULEVARD BUSINESS SYSTEMS - HARDWARE - SO R

VIDEO SYSTEMS » MEDIA SUPPLIES
NOTTINGHAM NG7 2BY Tel 0602 787923 APPROVED DOMESDAY DEALERS

ACORN PRODUCTS | DISC DRIVES | PRINTER RIBBONS & ACCESSORIES
BEC Master Compact from £3689 | Direct VPDO241 40:80T DS 400K £99(a) | EpsonB8143 Serial NDN.:?;I:}FF « 0 Butfer £26(d)
Phone for special package offers. Choice of Direct VPDO243 dual 40va0T DS Epson 8148 Serial XON/XOFF +2K Butfer £5a0d
either Free Softwars, Disks, Plinths ete. BOOK I';nrim'ﬂaﬂ £194(a) Epson LX 80188 Riobon (Compatible) £2.8%a
BBC Masier 128 il =TEY Direct VPDO246 40807 DS 400K +PSU £114(a) Epson 8302 LX B0EE Tracsor Unit E19(c
BBC Master ET (Econet filing sysiem only] tazgfa |  Direct VPDO248 dual 4V80T DS Epson £330 LY A0EES $|na!e Sheet Feeder £4a(h
Master Turbo Upgrade £ 800K +PSU (horizonial) E214(a) Epson MX BOFXB0 FXB5Uk 5510
Master 512 Uipgrade E105(a Direct VP D0249 dual 40/80T DS Ribbeon (Compatibie) £2.24(m
Master 128 Eprom Cartridge £11(e | 800K +PSU on Master Plinth ﬂﬂm Jukl 8520 Colowr Ribbon E7.50(e
Master Compact RS232 Imerace £26(8) UFD MDB02C dual 4B0T DS BO0K (vertical) £214 Citizen 1200 Aibbon i Edlm
64K Lipgrade kit for BEC B+ 64K £30(d) UFD MDBOZE dual 40B0T DS BO0K Mannesmann Tally MT 85 Fabric Aibkon £4.50@
Z80 Second Procassor £324(a +PSU (Vartical) £244(a) Mannesmann Tally MT 85 Carbon Fim Ribbon £5.50(a)
6502 Second Processor E182 |a | Direct Drives - Complate with a threa warranty r&nan{uesmar&n T.nugl; %&mﬁﬁrfuﬁ?am £17(e
1770 Dise Interlaca (lor BBC B) £41(d | DISKS AND ACCESSORIES B mnllgl-s‘ r;:: :m et OO it A
ADFS ROM (BEC+ or BBC B with 1770 Interace) £25(a | amM 744 2200 48ipi 6.25" (box of 10) £11{d 4 Call i dEm:‘?""}
AM 745 DSDD i 5.25" (box of 10} E13{d |
DOT MATRIX PRINTERS 3 747 Dgggs@éi 525 lboxol 10 cir LANGUAGES - " .
PB10 80 ool 50 sMLO 2555 45" (boxof 1 |
e S e s e 3M 3505 DS/DD 2 5" (box of 10) £33(d ISO-Pascal S48 - Goma ﬁd]
Tally MT 85 60 col180 cps +45eps NLD £314 B and 5 DSTD 96tpl 5.25" (Case of 1 £13(d 4 g P I8
Epsan LX 86 80 col'1 20 cps +16cps NLO £220 :ﬂ hwghh L“!EI'_I' Cases: 50 disc BBl 100 disc £1 %GLIS.INESS 5 m_—rﬂ”:' ARE
Jukl 5510 BOcol'1 80 cps + A0eps NLO) £240(a DEM .
Juki 5510 Colour Upgrada Kit 59"':'33 | Miracle WS2000 Auto Disd Boards and E”gé Eg;{g :::x SS“'“ Eg; d)
Canon PW1080 B0col'1 S0cps +27cps NLG EE@&{ Ao Answer Boards ; £28(d) lul!w ol EE‘al:d i F'I‘DE'BDI b d)
El'mn :“zggz%ué:gwmm i o . | Miracle W3000 Series (Hayes Compatible ey £37(d)  View indes [l:ﬂ:} m{i
ﬂf&n K budtfer e ol E280(a Mlodson "““EEEE E; Viaw Prirar Driver Genaratar Tape £7(s) Disc E8{s
(& ) a) Miracle W V2123 +BBC Lead 1443 il Pl bt L, Al
RIS Duotinsh £ i oAl Kook inter-Word e il
ace Nightingae +Commstar = 4lc ko ! , :
DAISY WHEEL PRINTERS | Pace Comnatar Il Gomms Rom e28le) | Wordwise . 53000  WordwisePus  £37ie
Jukd 100 20 cps 224443% | nghﬁrsn%:]a Ao Dial! Auto Answer Board R | Fiil a:lﬁ: Ed_g TR A
j Walra 5] . Edi o
MP Daisy Junice 14 cps Eldd{a |  Paca OEFI'?S Budletin .B'-a.aarBl!'.B:;rEm:|r‘t-.w.naurilllznJ o I E13a | EIBEt 5t EFr:Imor{ﬁnI:\ms ahnlll_:l Grgﬂhﬂas {Mm] soft) Eni_"{ﬂa
*** Plaasa note: approval on Modems only *** oniwise Plus (Clares Micro T &
MONITORS FANFOLD PAPER AND LABELS Repiica l (Clares Micro Supplise 1o
Philips BM7502 High Res Mono Green +Sound £69(a OLD PAPER | Please state 40 or B0 track when ondarin
Philips BMT522 High Fles Mona Amber + Sournd :nfaf | 2000 x 1Part B0gm 117 x 0.5° Sid Pert Elifc BOOKS (No VAT on Book g
Philips CMB533 Med Res Colour AGE +Compesite 1000 % 1Part 85gm 11 & 9.5° Micro Perf Efic (No on Books)
Video +Sound (Green screen switchable) EoaTg 10040 x 1Part 80gm PERFECT A4 Micro Perf £13(c Master Reforance Manuals: Part 1 £14(d). Pan 2 ﬂrd-EdE
Taxan Super Vision Il {;32955; [ 1000 Labels 89 mm x 36 mm £4(d Advancad Master Ralerence Manual
Hantarex Med Res Colour RGEVGY +Sound £159(a) 1000 Labeds 89 mm x 48 mm £6id IS0 Pascal EE50m  Forth £ )
Microvitec 1431MS Sid Aes Colour RGE £179(a 1000 Labwts 102 mm 38 mm E5(d ool s E'-f & :’rm‘l'ﬂ 4 5000
Microwitec 1451M5 Med Res Calour AGE ] -af Pleaze state Single or Twin Row when ordiring Labals ngm & :r ll-::&m % :]|
Micravitec 1441MS High Res Colour AGH £375(a AMX MOUSE AND SOFTWARE BCRL £rald) e
Mastar Menitor Plinth £12(c AMX Mouse and Supar Ar £R5{d Large Range supplied - Phane for details
Master Monitor Phnth with shelf E22ib AMX Pagemaker E37(d ROM BOARDS
All Manitars are supplied with a FREE BBC lead Fleasa state Computer (8/B+/MASTER) | ATPL Sidewise' (State B or B4) £36(d)
. e finciod) ; : UK Carrlage rates: (a)£8.50- courier insured delivery. (b1E3.50. (c) £2.50, [9) £1.50_ (e £1.00
i customers: plaase add 15% VAT to all prices (including carriage) Govemment and All pricis &1 0mec, At ima o geing 1o press. All otlers are sul:lj[Em 18 availabilty. .M[pi]'inaa are
Educational establishments official orders walcomed, Whan ordering please ancose a subject 1o change without prior nofification and are available on request, Curmant prics lis1 i
chnequi of postal order for the appropriate amaunt. :

Available on reguesl,
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CAREY ELECTRONICS

computing and communications

We accept MAIL ORDERS. Please send chegue payable to:

CAREY ELECTRONICS
7 Church Road, Walton-on-Naze, Essex CO14 8DF

For The BBC Microcomputer System - Computers — Pheripherals - Software

Master "128" 47900 Pace "Nightingale” 11385
Mastar "Turbo® 619.00 Acom 1770 DFS 49.95
Masiar "512" T2000 Acom ADFS ROM 29,99
Master "Compact” from 458.00 A.T.P.L"Sidewise® ROM board  43.70
6502 Second Processor 199.00 AM.X.Mouse fram 69.95
Z80 Second Processor 385.00 Digimouse with Grafix 39.90
32016 Second Processor 1300.00 Digimouse with Artroom 5990
Acorn "Prestel” Adapter 129.00 Grafpad2 75.50
Acorn "Teletext” Adapler P.0.A.  Datapen Lightpan 25.00
Acorn "IEEE 488" Interface 32500 Microvitec monitors from 249.00
Paca Autodial-Auto Answer Board Philips BM7S02 (127 grean) 9295
with Free Aulo-Dialing software 56.35 Pace "Commstar 29.95

Tel: Frinton-on-Sea (02556) 6993 (9am to Spm)
e

Disc Transfers on a BBC

BBC <-> MS-DOS

CPM <-> MS-DOS
These four programs run on a BBC micro with a 1770 (B+,
Master, Compact, B with 1770 upgrade); depending on the
size of your BBC disc drives you can read and write many
formats, including:

BBC <= CPM

MS-D0OS:  Amsirad PC1512, Apricot, Atari, Nlmhus, IEM

CP/M: Acorn Z80, Amstrad, Epson, Kaypro, Osborne,
JBOE, 4800,

Torch CPN, BRC DFS and ADFS

Prices: £19.50 each £34.50 for any two

£49.50 for any three  £59.50 for all four

BAKsoft 20 Leys Avenue Cambridge CB4 2AW

Torch <-> MS-DOS

Home and Business Computers
Main Dealers for:

Clivetti, Sperry.

Personal export specialists.

Prestel Mailbox Mo €14 860 329 Telex Mos. 295141 - TXLINK -G
Cluota MBX B14 860 329

and all day Sunday either 300 or 1275

MIGHTY MICRO

NO ORDERS TOO SMALL
268 Wilmslow Road, Fallowfield, Manchester M14 WL
_Telephone: 061-224 8117

ALL EXPORT ORDERS TESTED BEFORE DESPATCH

LARGEST COMPUTER CENTRE IN MANCHESTER

Acorn, Atari, Ferranti, Epson, Commadora (Amiga), Kaypro, Sanyo,

Also joysticks, books, disk dnives, calculators, cables, monitors.
Large Showroom. FREE delivery mainland UK for tems £100 or over

Mighty Micro Bulletin Board Service on line from 7pm-8am Mon-Sat

ADVERTISERS’
INDEX

21st Software............... 15
dmation Educational
Resources.................
Advanced Memory
AYSTBINIS e S
Amcom Software ...........
Amig Systems
B&S Cmmputing
Baksoft .. :
Beebug ..., 34 35 36
Birkdale Saftware R 1 b
C&F Associates ........... 144
C.A.Special Products.... 114
Care Electronics............ 46
Carey Electronics......... 162
Centec . R . P
'EerlnzrarTel&:rruem,r .. 140
Chalice Software .. B2
CJE Micros 1(}
] 2 o e SR
CMS Soft .. el [
Campumart R [t
Computer Care Snuth 142
Computer Concepts .. 45,71
Computer Express........ 135
Computer Repairs........ 135
Contex Computing ....... 100
C.P. Microsystems....... 100
Database Exhibitions .....15
Database Publications
38,82,121,124, 132
Database Software
52,53,66,68,76
Data Store ......coocevv e 100
Design People Software .. 80
Direct Disk Supplies....... 48
Doctor Saft................. 135
Dram Electronics........... B8
Flora Electronics .... 58,162
G.P.D. Systems.............24
Ground Control..............61
High-Level Algorithms .. 156
HSV Computer Services .. 58
|IDS Computer Supplies. 136
lxchel Software ........... 142
LAM Computer Systems.....7

Malvern Software ........
Mancomp .. , ’
ManurCeun Supphes
Mansfield Gnmputers...
Microboss. ...
MNIEroa g oot b s
MicroHelp .................
Microman Computers
Micro Media ..
Mighty Mlcro :
Mikes Computer Sture
Minerva Systems 11?
Morley Electronics ............
Mebulae .................... 142
Opus

Supplies. 25,83,103,143
BHole. T e e e a1
P&H Electronics ............20
Pall Erayc . fese st a1
Peartree Computers. 149-155
Pineapple Software........ 62
PMS Communications .... 79
OERl=S0ft. ..o 120
R&D Speech Technology . 44
Rockfort Products........ 161
5.A Software House ..... 142
Selec Software..............56
Serious Statistical

SOTtWare. ..o 144
Silicon Gk ....cviv cons 140
Slippery Slug.............. 136
Solidisk Technology .. 26-29
5.P.Electronics ........... 142
Superior

Software........2,163,164
System Software ......... 117
Technomatic ....... 104-113
Those Engineers. ......... 117
Twillstar Computers .. 16,17
Vine Micros.................. B0
Vision Software .. 102
Valtmace .. .42
Watford Electmnlcs 84 g5
Weserve ......................56
Zone FOLE ..o vesinsnene 81

PRICES PER BOX OF 10 DISCS

5.25" head cleaning disc with cleaning solution FREE
with every 50 discs purchased

3.5"Diskettes, Storage Master, Nashua, Sony (Box of 10)

S5/00 £23.50 Ds/DD

BATTERY BACKED RAM MODULES

16K £25.00
32K £35.00

DISKS ALL DISCS FULLY GUARANTEED
40 TRAGK 80 TRACK

5.25° Diskeftes SO0 st:ne) 5§5.00
STORAGE MASTER £11.00 £13.00 E15.00
MASHUA (Lib Cased) £12,00 £15.00 E16.00
MAXELL £14.00 E16.00 £16.00
UNBRANDED E 600 £ 8.00 £ 9,00
BLLK PACK (25 Discs) £14.00 £17.00

50 DISCS {in lockable storage box) E45.00

DED0
£17.50
£18.50
£21.00
£ 9.00
£18.00
ES0.00

£32.50

MEMORIES (BBC COMPATIBLE)

2764-250ns E2.50
27128-250n3 E2.80
2T256-250ns £5.00
ZTC256-250ns 06,50
E264LP-15 £2.75
8271 FOC

416415 £1.00

8271 + TTL & CMOS Chips (Ex DFS ROM)

LISTING PAPER

11" x 9.5" Microperiorated B0gsm 2000 sheet

CALLERS WELCOME
Educational & Institutonal ordars welcoma
All prices include VAT & P&P

£37.50

41256-15 £2.50
4125415 ES.00
41454.15 £5.00
4141615 £2.50
BSCO2CMOS
CPU 2Mhz £8,00
CPU 4Mhz £18,00
£42,50

£11.50 [+ £3 P&P)

FLORA ELECTRONICS
14 LEVER STREET, PICCADILLY,
MANCHESTER M1 1LN

Tel: 061-228 3553
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A camouflaged Baftle forfrass
[Emhanced Masher varsion)

Commander Stryker under fire Bathiing In the air Anodion oty E uipment (Enhance
in the city s = Bm version)

STRYKER'’S RUN for the BBC Micro B, B+, Master and Master Compact. 2 -y
S'rwkelr's Run features probably the best graphics ever seen on the BBC Micro; the action is intense and the animation is wli:"i;\TBBceB.
superiative.

— The battlefield graphics include cifies, edifices, wrecked buildings, trees gravestones, bridges, despatch-posts, military bases, :: & ':‘z’:'m
helicopters and jet ships, with hills and mountains in the background. The Master-enhanced version also includes statues, -
watch-towers, a neglected cafe, a deserted cinema, aircraft hangars, aeroplanes, frucks and tanks. Compact

; For many years, a war has ensued between the Allied Nations and the Volgans The battle was reaching a stalemate position, computers.

) but recently the Allies through good intelligence work and some luck have managed to obtain the plans of the Volgan's next L

: offensive. If the Allied Forces can capitalise on these plans they can end the impasse and the war. You play the role of \,'3.

] Commander John Stryker commissioned to take this top-secret information to the Allies' HEL .

Your character in the game can jump, run, duck, fire his laser pistol and throw grenades. He can also board aircraft and fly
them, making use of their more powerful weaponry.

Your opponents, the Volgans, have a variety of weapons at their disposal comprising rifles, pistols, grenades, machine-guns,
| mortars, mines, helicopter gunships, rocket launchers and SAM missiles

| Game Author: Chris Roberts.

! PRICE: £9.95 (cassette), £11.95 (BBC Micro 5'%" disc), £14.95 (Master Compact 3" disc).
PRIZES PRIZES PRIZES PRIZES PRIZES PRIZES PRIZES PRIZES PRIZES PRIZES PRIZES 3

It you complete the game, you can enter our competition. The prizes include a radio controlled 4-wheel-drive off-road racer (worth
Dept. R53, Regent House,

£200) complete with control system, trophies and £20 in consolation prizes. : =
R OUR GUARANTEE
7 / SUPERIOR Skinner Lo VISA ® despaiched within 24
g SOFTWARE ACORNSSFT secsisria WY oun by oo pos

Gt St

Iree.

AMNSWERIMG SERVICE FOR ORDERS # Foulty cosseties and
discs will be replaoced
irmmedictely

Closing date: 31st March, 1987.
» Posio o packing |
Y Limited Telephone: 0532 459453, 24 HOUR TELEFHONE il
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The Superior Collection Volume 2 features one brand new game,
Kix, together with 7 of Superior Software’s smash hits for the BBC Micro.

Kix is a fascinating strategic game in which you play the role of the
intrepid Kix, whose objective is to take control of each of 20
quadrants; you must cover at least 75% of a quadrant’s area in order
to seize power over the entire quadrant. You can choose to move
quickly or, to earn extra points, take a slower pace — but be ready to
speed up immediately if you get cornered. The quadrants are
guarded by Tracers who are aided and abetted by the fastmoving
Fuse. Two excellent soundiracks add to the atmosphere of this
fantastic game, which is worth at least £7.95in its own right.

BBC Micro dual cassette
BBC Micro 5% " disc
BBC Master Compact 3Ya” disc........cccoiveiincnininnanns

r ;ﬁl{ﬁ

hat the o
pilartion p

REPTON 2: “Repion 2 is better than anything I've played on the BBC
Micro or Electron. Brillianil™. . . ACORN USER

DEATHSTAR: “Deathstar is a super iasi, all acltion arcade classic
It's the sort of game that you can't put down _ .. The graphics are
axcallent and the scrolling s very smooath in all four directions

The pace is fast and furious even an the starling screen. This action
packed game is recommended for all arcade gamers”

... ELECTROM USER

SPACE PILOT: "The professional presentation — well up fo the usual
Superior standard — coupled with the incredible oddictiveness
makes Space Pilot a mus for all shookem-up fans
Instructions 65%
Playability 5%
Graphles 0%
Value for Money &65%
. .. HOME COMPUTING WEEKLY

Awarded
% W W o W

Top Rating)”

CRAIY PAINTER: "Great sound and graphics smooth and accurale
animation, responsive and simple controls
Instructions %
Playability 100%
Graphics 100%
Value ForMoney . 100%
. .. HOME COMPUTING WEEKLY

Awarded
* i o
(Top Rating)”

All games are compatible with the BBC B B+ and Master series computers.

Dept. SCA3, Regent House Skinner Lane, Leeds LST7 14X, Telephone: 0532 459453

Please make
all chegques
payable bo
“Supsarlor
Softweing L™

CUR GUARANTEE
® All mail orders are despaiched
VISA withifs 248 hesurs by ke
_ # Postage and packing is
- & Foulty cossethes and
24 HOUR TELEPHOME reploced immedia
ANSWERING SERVICE FOR ORDERS

! Beeass |
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ind new game,
for the BBC Micra.

REPTON Z: "Repion 2 is betier than anything I've played on the BBC
1y the role of the Micro or Electron. Brilliant” . . . ACORN USER

hpﬂf 20 . DEATHSTAR: "Deathstar is a super fas, all action arcade classic
nt's areq in order It's the sort of game that you can't put down . . . The graphics are
. excellent and the scrolling is very smooth in all four directions.
i iD__m ?ve e pace |5 last and furious even on the starting screen. This action
but be ready to packed game is recommended for all arcade gamers”
idrants are ... ELECTROM USER

the fast-moving SPACE PILOT: 'The professional presentation — well up o the usual
ere of this Superior standard — coupled with the incredible addictiveness
n right. makes Space Pilot a must for all shoofem-up lans.
Instructions 65%
Plesyabsility 5% Awarded
Graphics 0% LE R R E
Value for Maney 65% (Top Rating]”
. . . HOME COMPUTING WEEKLY

CRAZY PAINTER: “Great sound and graphics, smoolh and accurate
animation, responsive and simple controls
Instructions T0%

Playability 100% Awarded
Graphics 100% ook
Value For Money 100% {Top Rating)”
... HOME COMPUTING WEEKLY

th the BBC B, B+ and Master series computers.
Ol R ¢ ousRanTe:
VISA

» AJ meail crders ane despalched
within 24 hous by first-class post.

_ # Posioge ond packing is lree.

. ® Faulty cassettes and discs will be
g 24 HOUR TELEPHOME replaced immediately

hone: 0532 459453 ANSWERING SERVICE FOR ORDERS

Z 'ON § °|OA




