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Commander Stryker under fife B a t t l i n g  in the air A n  action closamip E n e m y  equipment TEnnanceci
n M ,  City B B C  Master version)

STRYKER'S RUN for the BBC Micro Bill+, Master and Master Compact.
Stryker's Run features probably the best graphics ever seen on the BBC Micro; the action is intense and the animation is
superlative
The battlefield graphics include cities, edifices, wrecked buildings, trees gravestones. bridges, despatch-posts, military bases,
helicopters and let 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, trucks and tanks.
For many years, a war has ensued between the Allied Nations and the Volga ns. The battle was reaching a stalemate position,
but recently the Allies through good intell igence work and some luck have managed  to obtain the plans ot the Volgan's next
offensive lithe Allied Forces can capitalise on these plans they can end the impasse and the war. You play the role of
Commander John Stryker commissioned to take this top-secret information to the Allies' HQ.

( E r s h a r s c e d  M O O N  VerSIOCI)

Your character in the game can jumrk run, duck, lire his laser pistol and throw grenades He can also board aircraft and fly
them, making use of their more powerful weaponry.
Your opponents, the Volga ns 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: E9.95 (cassette), E11.95 (BBC Micro 51/4" disc), E14.95 (Master Compact 31/2" disc).
PRIZES PRIZES PRIZES PRIZES PRIZES PRIZES PRIZES PRIZES PRIZES PRIZES PRIZES
If you complete the game, you can enter our competition. The prizes include a radio controlled 4-wheel-drive oft-road racer (worth
E200) complete with control system, trophies and E20 in consolation prizes.
Closing da te  3Ist March, 1987,

1  S U P E R I O R  D e p t .  RS3, Regent House, V I S ASkinner Lone,

i m \  S O F T W A R E  A C O R I N S e F T  L e e d s  LS7 IAX.
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FUTURE SHOCK
BBC/Electron
An amazing new style of Arcade game with inter-active sub
plots, using large detailed graphics for superb detail. This
game pushes the machine and the player to unparalleled
limits for many hours of enjoyment making this a game not tobe missed.

Quote from Electron User:— December Issue.
-Future Shock is an excellent program, a game which
overflows with character and humour" "Overall Rating 9/10"

NEW RELEASE

NEW RELEASE

JET SET WILLY II
BBC/Electron
Over 90 screens of this classic game will give even the
most skilful player the ultimate challenge.

Tynesott Computer Software. Addison Industnat Estate, Blaydon. Tyne & Weer 14 E21 4TE.Itel: (091)414 4611

GOAL!
BBC/Electron

The first realistic football simulation for the Electron
featuring excellent graphics, music and an intelligent

opposition that actually adjusts its skill level during the
game depending on current state of play.

THE BIG K.O.
BBC/Electron

Finally a BBC/Electron Boxing Simulation of the highest
quality. This game offers features until now not seen on

Acorn Computers.
Superb sound. quality, super-size graphics, 6 progressively

more cunning opponents and a multi-player mode will
undoubtedly make this the Sports Simulation of 1987

SCREEN
SHOTS
FROM

VARIOUS
COMPUTERS
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articles for  publication. Mater ial  should be
typed o r  computer-printed, and  preferably
double-spaced. Program l is t ings should be
accompanied by cassette tape or disc. Please
enclose a  stamped. self-addressed envelope.
otherwise the return of material cannot be guar-
anteed. Contributions accepted for publication
will be on an all-rights basis.
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material may be reproduced in whole or in part
without written permission. While every care is
taken, the  publishers cannot be held legally
responsible for any errors in articles, listings or
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Games
23 Birthday Mystery

Use logic and elimination to solve this dastardly crime.

56 Dino
Have you the Skill to keep our hero astride his gobblosaurus?

Utilities
107 Compressor

Save valuable memory by creating multi-statement lines.

142 Teletext Carousel
This utility will allow you to peruse stored pages at leisure.

Reviews
32 Software Scene

Our evaluators try out the latest adventures and arcade games.

CONTE

48 Casper 68000
A second processor that turns an 8-bit micro into a 32-bit powerhouse.

59 Knitting Softwear
Just how useful is this new design package for home knitters?

125 Halcien
This latest language takes the strain out of complex plotting.

TEducation
61 News

How the BBC Micro is increasing its involvement in education.

65 Word Processors
Can they really be of any use in Primary and Infant education?

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

71 Letters
You express your views on the BBC Micro's role in education.

73 Half-Life
A fascinating simulation of radio-active random decay_
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'TENTS

Features
7 News

All the latest in the ever-changing world of your BBC Micro.

20 Case Study
How the BBC Micro is being used to improve airport safety.

36 Comms
Don't be baffled by the jargon of tele-communications.

41 Begin Here
Discover how to READ and PRINT tables of DATA.

44 Hac Man
Delve into the mysteries of your favourite arcade games

51 Command Clashes
A reader's rom problem produces some useful advice.

53 Problem Solved
More solutions to those mind-boggling hardware puzzles.

86 Adventures
Are those tricky mazes driving you round the twist?

90 Body Building
Our technical guru tells of three ways to take your temperature.

106 MicroLink News
More about Britain's nationwide online database for micros.

111 6502 Games
Collision detection is easy with this machine code routine.

114 Regal Micro
Why a BBC Micro is at the heart of Brighton's Royal Pavilion.

117 Spreadsheets
Learn the techniques of Ultracalc and how it differs from Mini Office

120 Competition and Survey
Help decide the future contents of The Micro User.

122 Library
A new feature brings together the skill of  experienced programmers.

128 Machine Code
Learn how to address your computer with absolute precision.

133 Printer Power
Exploit your printer's features to the full: The codes explained.

136 Pagemaker Hints
Mousing around with the AMS's top-selling publishing package.

139 Pseudo-Code
Program planning is easier using these alternative ideas.

151 Gallery
Ideas galore from these masterpieces drawn with a mouse.

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

is four
years old!
We're celebrating our fourth
birthday by giving The Micro
User a streamlined new look
— with more illustrations, a
wider use of colour, much
crisper listings and far more
pages dedicated to solving
the computing problems of
our readers.

(What hasn't changed is the
much praised Micro User
style of making a difficult
subject easy to understand!)
But we're certainly not
resting on our laurels. New
features are now being
developed aimed to reflect
the changing needs and
interests of BBC Micro
users,

You, too, can help influence
these changes — simply by
completing the reader survey
form on Page 121.

What you have to say could
well affect the contents of
future issues. It  could also
win you a handsome prize!

NEXT MONTH

Make your discs copy-proof
Hac Man:

The secrets of Renton 3
Discs:

Is dearest always the best?

Reviews:
Daly Thompson's Supertest,
Vie Ar Kung-Fu 2 and more!

Easter Game:
Hunkie Egg

A p r i l
issue
on  sale
March  11 .
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Rapped
over

add-on
ACORN is facing mounting
criticism over Its 512k add-on
board which provides 70 per
cent PC compatibility for the
Master 128.

Reason is that the company
has failed to point out that it
will only work properly with an
80 track dual disc drive.

Now customers with 40 track
and 80 track single drives who
have bought boards are up in
arms. for at no time has Acorn
pointed out any limitation of
use in its advertising.

Contacted by The Micro
User, A c o r n ' s  cus tomer
services department admitted
they had received a number of
complaints.

"Yes there is a problem in
this area", said the spokes-
woman, "for an 80 track dual
disc drive is essential. We have
now asked that all our future
advertising carry this fact".

Acorn i s  understandably
concerned that this situation be
cleared up as soon as possible,
for the company is hoping that
the add-on board will allow the
Master t o  challenge t h e
Amstrad in the small business
market.

In order to boost its chances
in this area the company
recently slashed the price of
the add-on board by E200 to
make it  more competitive in
this sector

Now offered at £199, Acorn
believes i t  will sway existing
users from opting to buy a
cheap clone.

Questioned about the pos-
sibility of a refund for people
with single drives who have
already bought t h e  5 1 2 k
add-on board, the customer
services spokeswoman added:
"This will obviously have to be
discussed".

ACORN i s  understood t o  be
developing a  world-beating
micro based o n  the  revolu-
tionary RISC chip.

Though the project has top
secret classif icat ion, s o m e
details have been leaked to
The Micro User.

According t o  usual ly rel i -
able s o u r c e s ,  t h e  n e w
machine will be 32  bit,  ful ly
IBM compatible and provide
unrivalled s o u n d  a n d
graphics.

"Now all Acorn has to do is
get the price right and they'll
be back on  top" ,  sa i d  one
informant who claims t o  be
privy to the specifications.

The n e w s  t h a t  Acorn  i s
working on such a machine —
though st i l l  t o  be  confirmed
by the company itself — wil l
not come as a total surprise
to the industry.

After a l l ,  a  n u m b e r  o f
observers have predicted that

Watford
DFS deal

FOLLOWING an  agreement
with A c o r n  C o m p u t e r s ,
Watford E lec t ron i cs  h a s
upgraded i t s  d i s c  f i l i n g
system t o  e n a b l e  i t  t o
support a second processor.

Acorn is allowing its Tube
Host Code to be used in the
latest Watford DES, version
1.44. Unt i l  n o w  users  o f
Watford's single density DFS
needed Acorn's DNIFS rom,
with its Tube Host Code.

The Tube Host Code is the
Only section o f  the  Acorn
DNFS rom needed within a
BBC M i c r o  t o  s u p p o r t  a
second processor.

Watford DES users  a r e
being offered a special swap
deal. I f  they send i n  the i r
old DES the firm wil l  supply
them with a new one for £5.

The la tes t  Watford DES
also auto selects between
40 and 8 0  tracks and has
faster file handling. I t  costs
£16.

NEWS
Acorn taking no
risks wi th  RISC

Acorn would follow this route
after i t s  back room boff ins
unveiled the RISC super chip
last year.

Designed and developed by
the research and  develop-
ment team at Cambridge, it is
now b e i n g  m a d e  u n d e r
licence by Arizona-based VLSI
Technology.

RISC involves cutting down
the number and complexity of
processor instructions.

And t h e  A c o r n  c h i p  i s
believed t o  b e  t h e  l owes t
priced of its type on the world
market today.

It has just 44 basic instruc-
tions, which means it can per-
form with great speed.

Running a t  f o u r  m i l l i o n

SALES BOOST
ACORN has beaten off competi-
tion from IBM, Apple and Atari
to win two major orders invol-
ving a total of 1,400 machines.

The Hong Kong government
has bought 700 Master 128s
for schools a n d  training
colleges i n  the colony. And

MORE MODEMS
THREE new modems for the
BBC Micro arid Master have
been launched by Mektronic
Consultants.

All operate a t  1 2 0 0 / 7 5
baud, a r e  BABT approved
and have f ront  panel con-
trols and indicators.

Model 1 2 2 3  i s  l i n e -
powered and costs £78.25.
It is available packaged with

instructions per second i t  is
much faster than either Intel's
80286 chip or Motorola's 32
bit 68020.

''A machine based on th is
would c e r t a i n l y  h a v e  t h e
competition worr ied",  com-
mented one observer.

For once Acorn seems to
have got its act together. Now
it is reverting to what it is best
at — research and develop-
ment — rather than Amstrad-
chasing, to keep them up with
the leaders.

"Just pray Acorn ge ts  i t s
marketing right this time".

Latest on the new machine
is that i t  will not be unveiled
until the end o f  th is year at
the earliest.

closer t o  home, t h e  West
Glamorgan education authority
has purchased 700  Master
Compacts in  a  deal worth/300,000.

Acorn now reports sales of
the Master 128 have topped100,000.

cable and comms software
for £86.95.

Model 1 2 2 3 A fea tu res
auto-answer and auto dis-
connect on command or on
carrier loss. is line-powered
and costs £139.

Model 1 2 2 3 B  i s  mains
powered, has auto-call and
auto-disconnect fac i l i t ies
and costs £229.

March 7987 MICRO USER 7



P Class mates
)1hei,erfect combination for
i3ower d u c a t i o n a lications.,

APPROVED
for cOmeectton to

te lecommumcat ion
so lee lS  sPeCtted
,rt the ,nstructvons
tOt use sublect to

t h e  CO•10•110n5 s e t
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For Midlands, Northern Counties
& Scotland CONTACT:

PMS Communications Ltd,
Norfolk House,
Smallbrook, Queensway,
BIRMINGHAM B5 414
Tel: 021-643 7688

DIALUP Te lecom Gold 87:WQQ214

co474 /10 0 4 /SOA, AY(' ' I L/ * A ---649

It's an education in
itself to see how mates
get together. It's
usually on the basis of
compatibility. The
feeling that they can do vi
more together than on
their own. A basic -
understanding of the
others needs.
All of which can be said about
the teaming-up of the classy, intelligent
V21/23 Schools Modem with the versatile
DIALUP Educational software. A combination
to create the strongest educational data-
communications tool available today. A class
relationship, designed for every classroom. Come
and make friends i t ' l l  be an education for you.

For London, Southern Counties
& Ireland CONTACT:

011ikRA1%.0G)
MIRACLE TECHNOLOGY (UK) LTD
ST PETERS STREET IPSWICH 11,1 1XB ENGLAND
f b  (0473)216141 6L1NES TELECOM GOLD 79: KEY 001
(Dealeriinig 72 DTB 101351
1L3 946240 CWEASY 0  19002985 PRESTEL MAILBOX 919992265



The
Link man
A KEY advert is ing execut ive
with The Micro User has been
appointed sales and marketing
manager for its sister organis-
ation, t h e  rapidly-expanding
MicroLink e l e c t r o n i c  m a i l
service.

For Mike Hayes, aged 30, i t
is not  a  move  i n t o  en t i re l y
unfamiliar territory.

After all, more than 3 0  per
cent o f  al l  the  subscribers to
MicroLink are also readers o f
The Micro User.

In addition to this, an ever in-
creasing number of the maga-
zine's a d v e r t i s e r s  h a v e
switched to electronic mail as
the most effect ive means o f
communication.

"As more than ha l f  my o ld
clients had joined MicroLink in
the last few months, I was well
aware of the impact the service
is having", said Mike Hayes.

'What we are witnessing is a
revolution in the way people do
business in this country.

"And MicroLink is at the fore-
front — thanks to a  l i t t le  help
from the BBC Micro, which still
happens t o  b e  t h e  b e s t
machine around for  communi-
cations".

But what f inal ly  persuaded
Mike Hayes to take on his new

NEWS

Mike Hayes f o r
fami l iar  terri tory

role was the  ever-increasing
number of services available to
MicroLink subscribers.

"Unlike i t s  would-be com-
petitors, it has so much more to
offer than just electronic mail",
he said.

"With add i t iona l  f ac i l i t i es
ranging f rom te lex  t o  be ing
able t o  order air l ine, r a i l  o r
theatre t i cke ts  — p lus  many
hundreds o f  free telesoftware
programs— MicroLink definitely
has the edge on al l  the com-
petition".

The very first MicroLinh subs-
criber that  Mike Hayes came
into contact with in his new job
just happened to be one of his
former m a j o r  a d v e r t i s i n g
clients.

For Nazir Jessa o f  Watford
Electronics n o w  conducts  a
significant portion o f  his busi-
ness on MicroLink.

"It was j u s t  a s  though I ' d
never left The Micro User", said
Mike Hayes.

him

A literary onslaught on the BBC
Micro which appeared i n  t he
pages o f  a  leading computer
trade publication has resulted
in a stinging rebuttal.

Will iam Poel .  whose com-
pany NewStar is closely associ-
ated w i th  Amstrad. launched
his a t t ack  i n  t h e  p a g e s  o f
Microscope.

"The BBC Mic ro  h a s  done
more harm to  business in the
UK than almost anything else in
the past five years", he wrote.

"Surely the t ime has arrived
to make a  concerted effort  to
see schools relegate their BBC
Micros to the infants, and insist
that  s e c o n d a r y  e d u c a t i o n
adopts the  only standard (PC
compat ib le mach ines )  t h a t
future e m p l o y e r s  a r e  t h e
faintest bit interested in".

In a  l e t te r  t o  Microscope.

RED ALERT/
A NEW 160db warbling alarm is
now available for use with the

1 Red Box computer add-on home
/security system from Generalinformation Systems.
1 T h e  system, which runs on

the BBC Micro, comprises a
range o f  Red Box modulesoperating through the

The modules include heat
seresors, intruder alarms and
deterrents, and controls for
lights and domestic appliances. II

Red Box home security
system costs E163.95, act- 1
ditional Red Boxes sensors,alarms a n d  control1:3_ 4 . 9 5  each. s  coat_

1

Rapper
rapped

Nazir Jessa o f  Watford Elec-
tronics accused M r  Poel  o f
inaccuracy and having a vested
interest in  promoting the sale
of IBM compatibles.

"Remember that in 1981 the
IBM PC had not been cloned",
he wrote_ "It sold for a fortune —
well b e y o n d  t h e  r e a c h  o f
schools — and was overpriced
and under-powered.

"The BBC Micro  was gene-
rally c la imed t o  o f f e r  extra-
ordinary value for  money and
could outperform an IBM PC.

Nor would the Watford chief
executive accep t  M r  Poe l ' s
suggestion that BBC Micros are
currently d e t r i m e n t a l  t o
schools.

Sophisticated range goes on show
THE Electron & BBC Micro User
Show returns to the North at
the end of this month.

Once again t h e  Remold
Building at UMIST, Manchester,
is the venue for the latest event
in the series which started way
back in 1983.

It will be the 15th edition of
the show that has never failed
to delight and surprise micro
owners with its wealth of new
and exciting products.

And UMIST, from Friday
March 2 0  to 22,  will be no
exception.

The show will reflect the
increasing sophistication of the
BBC range, whose Master and

Compact m a c h i n e s  a r e
reaching new audiences in
homes, offices and classrooms.

And the BBC Micro itself
continues to grow more pow-
erful and versatile, as will be
seen at the Watford Electronics
stand, to name just one.

Watford wi l l  b e  demon-
strating i t s  n e w  Co-Pro
Adaptor, a E50 interface which
enables t h e  Master  5 1 2 k
add-on board with Dos Plus to
connect to  the BBC Micro,
thereby opening u p  t h e
machine to Gem environment
and hundreds o f  critically
acclaimed software packages.

Care Electronics wil l  be

offering the plug-in Smart Car-
tridge for the BBC Micro and
Master.

For under E50 i t  provides
autosave, screen dump, tape to
disc and disc to tape copying.

A version o f  Fonta id
compatible with the Star NI.10
printer is being launched by CM
Micros for the BBC Micro,
Master and Compact.

The program allows the user
to define a near letter quality
character set which can be
downloaded Into the printer and
used with any word processor.
Price E 3 0 .  M i c r o  M e d i a
Computer Supplies is launching
new copyholders — including an

A3 version for books and maga-
zines and a  desktop model.
Prices from E12 to E40.

Plus lots of entertainment
programs f r o m  S h a r d s
Software, Tynesoft and others.

The latest Tynesoft sports
simulation — boxing game Big
K.O. — will be launched, price
E7.95 on tape, E12.95 on disc.

More than 70 hardware and
software suppliers will have
stands a t  UMIST, where the
doors are open from 10am to
6pm Friday and Saturday,
10am to Apm Sunday.

A money-saving advance
ticket order form appears on
page 19 of this issue.

March 1987 MICRO USER 9
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ALL CJE MICRO'S SOFTWARE IS B, B PLUS, MASTER & MASTER COMPACT COMPATIBLE. --rdepa•gre&IFONTAID

ONTA ID ROM & BID Font disc 1 4 0  or 80 track) E30.00
ONTAID RUM & BID Font disc with 6264 RAM (40 or 80 track) E36.00
ONTA ID Additional Font DISC 'A' (11 fonts) ( 4 ( 1  Or 80 track) 0 5 . 0 0
DNTAIO Additional Font DISC 'El' (13 fonts) ( 4 0  or 80 track) E15.00
°N IA ICI Additional Font DISC 'C' (15 fonts) ( 4 0  or130 track) 0 5 . 0 0

FONT ROMS of individual fonts are available eg "Square'. E113.00
P& P on FONTAID E 1 .00

Multi-Font NW (ROM and 40/80 Disc) E30.00
Additional font disc ME- B' (12 fonts) E15.00
Additional font disc 'ME-C' (15 fonts) E15.00
P & P MFNLO E 1 . 0 0

Multi-Font N M
Converts most printers to
NEAR LETTER QUALITY
in user dehnable Fonts

Fur EPSON & EPSON Compatibles, including
MKT-IX/FX/LX 801100. STAR DP5113tvemini
1EDUSG10/1'& 10 & Citizen 1200

Simple to use, standani EPSON codes tor Underitne and
Doublevadtb used

After indialosing Multi Font NLO with a *MENLO'. Multi • Ecrit Ntri
is normally transparent to the user Multi Font does claim some
memory tor workspace and storing tont data
Multi Font NIG comprises of MENLO ROM for the BBC, and utley
disc containing the FONT definer, ten fonts, BASIC demonstration
program. VIEW demo text file and Driver
Multi• Font NLO is compatible wail nearly all software, including
roost BASIC programs, VIEW WORDVVISE & Intel-WORD
(SCRIBE & Printer Buffer software currently not suppurted).
T i  fonts are supplied or create your own using the funt definer
supplied
Fonts included are '-
Standard NLO. Cotner. Italic, Gothic. CompTS, Bold, Shadow,
Outline. Brnadway E. Theatre
Additional Font Disc MF 'B contains:-
Hard Script, Stencil Broadway, Caps Italic Plain, Meccano, Pair
STD large, Wire, Greek/Maths and Inverse.
For Canon & Taxan Kaga users we recommend FONTAJD
preferenCe to Multi-Font NLO.

MASTER Write Protect and ROM select switch.
Two switches set to RAM slots to be:-
Interr.dIROM or RAM Read and Write or RAM Read only.
C15,00 tryc VAT P&P El .00

INFORM
A UNIQUE NEIN POWERFUL USE FOR SIDEWAYS RAM

INFORM '1135 been developed specifically to take fu I advantage of t'T,
Sideways RAM facility that many ABC micro users now have Inform is
compatible with most SIDEWAYS RAM units including ATPL Sidewise with
HAM. Sohdisc SW, BBC B PIUS 128K & BBC MASTER series (not SOL2561
INFORM is a very powerful facility, which alines the user to display text
information, of any kind. from Sideways RAM This information can be readily
accessed by using c, commands from the keyboard or from application
programs In this wily, much information can be displayed on the screen
without stopping the current task, such as entering text in WOROWISE orVIEW.
The information in the RAM can be changed 0 ynamically at anytime
Strike of tre possible applications for INFORM are
An on screen help manual can be created for your application, so that a
reminder about more obscure points can be displayed at the users request.
Information on your program or datafile contents can remind you of theirpurpose
Address and/or telephone numbers can be held and displayed quickly even
while other applications are running. Very useful if you need to quickly display
information about a client while he is hanging on the end of a phone'
Current prices for your products or stock position can be recalled instantly
and readily modified using a wordprocessor. Similar files may be created from
most databases such as VIEWSTORE
In fact any information to which you frequently refer can be displayed
immediately without running another program Your use of INFORM is only
limited by your imagination. as they say!
There are three Inform Data Files II D El, of often used information, suppl ied
on the disk to give an indication of the use of INFORM.
To use INFORM you must have Sideways RAM
INFORM on aomo track disc. c' S P INPORM El 00 E 2 0 . 0 0

)Th  i s i s  S t a n d a r d
i s  C O U R I E R

I s  I T A L I C

i s  O 0 O l a t
l u  E O M P T 5
i s  B O L O

l e  1.-1ADUN

iN  O U T L I N E
I s  CREPWAYIE
I t  T h r l I T R E

EXAMPLE OF W N W
FONTS

TRADE Si EXPORT ORDERS WELCOME please inquire for delivery cost

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

NLO Definer for Canon & Taxan Kaga NLO
Printers.

Design your own NL 0 Fonts or *download one of
our 404- predefined fonts.

Fonts can be downloaded within Wordwise, Inter
Word or VIEW Documents allowing different
fonts to be used for different paragraphs. or
even indmdual lines of text. During downloading
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.
and Broadway Engraved

Additional disc 'A' gives an extra 11 fonts including:-
Greek/Maths, Plain, Hand & (Elite, Condensed. & Super Condensed).

Now included is a facility to issue • commands within a VIEW document.
To download new fonts within VIEW documents. the FONTAID ROM needs to be
fitted in the BBC. (All other FONTAID facilities are available on both the FONTAII
ROM & DISC). Fonts are always downloaded from Disc.

Fontaid is recommended to Canon & Taxan Kaga owners in preference to Multi-
Font NLO. As downloadable NLO is a built-in facikty of the Printer, full access to all
the printers control codes is still allowed. The resolution of the FONTAID NLQ is
also slightly higher than that of Multi-Font NW.
FONTAID requires 6264 RAM chip in printer.

PRINTERS
NOW FREE DELIVERY on PRINTERS (by courier)

Ring for sample printouts, full specification and latest prices

Near Letter Quality Printers all with Certmnics interface
Friction and Tractor feed.

Panasonic K X-P1080 E l  80.00
Kaga KP810/Canon 1080 E260.00
Canon PIN1156A (151 E 4 1 4 . 0 0
Star NL10 E 2 6 0 . 0 0

Inclusive of
VAT & Delivery

Ring for
latest prices.

Juki 5510 E 3 2 0 . 0 0
Juki 5520(7 colours) E 4 4 5 . 0 0
Letter Duality Printer
Juki 6100 Daisywheel E 2 8 0 . 0 0
BBC Cable E  8 . 0 0

CUE BBC Printer PACKS include
CABLE to BBC 125M. MiC two tone screen dump.Screen
text dump. Function key set up program. Function key label
printing program. VIEW driver Character defining program
for dovalloadable character set (draft mode) 100 sheets of
paper Mains plug with 3AMP Fuse. Booklet giving
instruction on pack software and general details of using
the printer with a BBC
C.J.E. BBC Printer Packs are [15.00 cassette lE16.001:lisci

Kaga KP810 void, Pnnter pack E260 + E15 = E275
everything includedi

C E  MICRO'S (Dept MU 3 1 713 Bnghton Road
Worthing W Sussex tIN112EN (0S03)213361

1=-11E'erta:gt%t:4



Comms
pack:se
launch

A COMMS package for users of
the BBC Micro, Master 128 and
Compact has been launched by
Beebug_

Command i s  ava i lab le  o n
rom a n d  i n c o r p o r a t e s  a
viewdata terminal ,  Asc i i  te r -
minal, v iewda ta  e d i t o r  a n d
telephone directory. A 72 page
manual is also included.

Also available is a facility to
create bulletin board software.
By using the  program's 5 0 +
BBC star commands, a five line
program c a n  b e  w r i t t e n  t o
answer t h e  phone ,  s e n d  a
message a n d  l o g  o f f
automatically.

Similar p rograms c a n  b e
constructed fo r  logging on t o
services such  a s  M i c r o Link
and downloading information
automatically.

Command i s  now suppl ied
with Beebug's Magic Modem.
price 11 0 4 .  Alternatively the
software may be bought separ-
ately, price £39

A SERIES of fonts for use with
its Wordpower word processor
has been released for the BBC,
Master and Master Compact by
Ian Copestake Software.

Power Fonts allows full con-
trol over extra characters f o r

NEWS
It's
al l
go
on
games
VERSIONS o f  two of  its best-
selling programs have been
released for the BBC Micro by
Ocean.

Daley Thompson 's  S u p -
ertest puts the user in the role
of Thompson as  he takes a
break from the decathlon and
indulges in his favourite pas-
times, which include rowing
and clay pigeon shooting.

Vie Ar Kung Fu II is  set  in
Japan and fol lows Kung Fu
Master Lee in his attempts to
defeat Yenpei the only surviv-
ing member of the Chop Suey
Gang.

Both new games are priced

foreign languages and science.
Subjects i nc l ude  Cyr i l l i c ,

Greek, Physics and Astronomy.
Each is priced 124.50.

Also available i s  PowerFont
NTQ, a  special version o f  the
Permanent Memory Systems'

The BBC Micro is taking
the United States by
storm. A c o r n  h a s
reaped i n  excess o f
$50 million worth o f
business i n  just  six
months, This means
that i t  has beaten its
first year target figure
by $10 million with six
months still to go.

Acorn has also hit out
at speculation over the
future of  i ts contract
with the BBC to market
the BBC Micro. Reports
have suggested tha t
the company may lose

out t o  a  competitor
when i t s  agreement
comes up for renewal in
August. A n  o f f i c i a l
statement h a s  been
released and claims
that the two organis-
ations a r e  "working
towards the renewal of
the marriage vows, not
a divorce".

A series of  five exhi-
bitions sponsored by
The Micro User and its
sister publication Elec.

L8.95 o n  tape, £ 1 2 . 9 5  o n
disc.

TOP home computer  chess
program Colossus 4  Chess
has at last been converted for
the BBC Micro and Master.

The program, w r i t t e n  b y
White Knight 12 author Martin
Bryant, earned its reputation
by defeating 2 4  others i n  a
series of  16-game contests.

With i ts back-track facility,
problem-solving mode a n d
handicapping feature, Colos-
sus 4  Chess performs as  a
tutor f o r  beg inners  a n d  a

1 A  FEW FONTS FURTHER
package Multi-Font NIQ.

Handling up to  190  charac-
ters a t  a  t i m e  t h e  program
allows a high-quality printout to
be produced i n  a  var iety  o f
sizes — even when mixing two
alphabets. Price 135.

ANOTHER look back at what the Micro User coveted
three years ago. This was the issue for March, 1984.

tron User are expected
to attract more than a
quarter o f  a  mil l ion
people this year. Four
of the shows are to be
held in London and one
in Manchester.  a l l
under the  banner o f
"The Electron and BBC
Micro User Show".

Two new micro oriented
television series have
been announced by the
BBC for 1984. "Compu-
ters In Control" will give

strong Opponent f o r  experi-
enced players. Price L.9. 95 on
tape. E14.95 on disc.

SPACE is the setting for War,
the latest release for the BBC
Micro. M a s t e r  a n d  Mas te r
Compact from Martech.

Users are i n  control  o f  a
spacecraf t  w h i c h  s k i m s
across the surface of  an alien
world. Attacking craft must be
wiped out  before the planet
can be destroyed.

Five levels of play are incor-
porated, Price 18.95 on tape,
£12.95 on disc.

PRICE reductions on its ADES
compatible Winchester units
and E-Net BBC network have
been announced by Amcom
Software.

The Amcom 20mb ADES
Winchester is now E650, and
the Amain E•Net Winchester
£1200 including fileserver
software.

an introduct ion t o
robotics, monitoring
and control applica-
tions using the micro.
"Electronic Office" will
attempt to explain the
revolution i n  o f f i c e
technology and a  book
is a l s o  p lanned t o
accompany the fasci-
nating series.

Hermann Hauser, joint
managing director o f
Acorn has won a com-
puter industry Oscar.
The RITA award was
presented t o  him as
personality of the year.
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NEW C  PRODUCTS
FROM CLAMS 0

MANNEMINMIN.,;,

4331 D I S C
40 4 0  TRACK
80 8 0  TRACK
3 3 "  DISC - ADD E3

.0;001 E P R O M
Send for detailed newsletter
Alt prices inclusive of VAT & Carriage -
NO EXTRAS' Please State 40 or 80 track disc
and stale D F S you use

&Ire
MICRO SUPPLE.

98 M Iddlewich Rd.,
Northwich, Cheshire CW9 ?DA. -
Tel: 0808 48511
Open 9-5pm Monday—Friday
LUNCH 12.30-1.30

50Caircett BETA-BASE5I
SPECIFICATION
io Random Access

2) File Size
3) Record Size

4) Field Size
5) Holds

6) Search

7) Sort

disc based single or
dual drives

-max 65.000 records
up to 2048 characters
and 200 fields

• upto 254 characters
approx 1200 ADDRESS
records per 100k
5 search fields using
powerful options
500 records on 3 fields
in 60 seconds

SYSTEM FEATURES
'CALCULATE us ing  any valid expression
P RINTOUT Powerful options
• REDEFINE Tit les, fields etc.
• TRANSFER - From one file to another
'GLOBAL ENTRY o f  repetitive data
'SEARCH LISTS A l low creation of sub Databases
within main Database
•SPOOLER enables you to create spooled files
that are compatible with Wordwise, View etc•INPUT- is a routine included on the disc which will
allow you to write your own utilities for accessing
your data. Many of the programs on the utilities disc
were written using this procedure

BETA-BASE
UTILITIES 02.00

Extend the power of Beta-Base with the extra
facilities provided on this disc.
• MAIL MERGE
*LABEL PRINTER
*DISC SORT
*EXTENDED SEARCH
*FREE FORMAT TRANSFER
*FAST PACK
'STATUS

The MAIL MERGE alone is worth E12 so you get a
real bargain with this disc The features are so
numerous that we cannot mention them all here.

Ask for our UTILITIES DATA SHEET if you want
more information.

FONTINISE PLUS E20.00

FONTWISE PLUS is now compatible with VIEW,
MINI OFFICE II. EDWORD 2 and INTERWORD as
well as WORDWISE and WORDWISE+!

Now you can have PROPORTIONAL and
JUSTIFIED text in 12 different fonts, all within the
same document if required. In addition to the
standard facilities like line and page length,
pagination, left margin etc. we have now added
•  Enlarged. standard & condensed fonts
•  Tabs
•  Temporary indent
•  User detonable line feed
•  User definable character spacing
•  Non proportional fonts
•  Now with 12 fonts
•  Plus many more features
If you are not convinced ask us to send you a
sample printout and you will be amazed at the
quality requires an EPSON compatible printer
capable of single, double and quad density
graphics but you do not require any RAM in your
pnnter to use EONTWISE PLUS.

MACROM E40
E35 DISC
MACROM is a fast full featured MACRO
ASSEMBLER ROM that allows the use of
macros, which are loaded from a macro library
stored on disc. Assembly can be from disc to
memory, disc to disc, memory to memory or
memory to disc, thus allowing the use of very long
source code up to the length of your disc.
MACROM source code is tokenized and thus
takes up far less room in memory or on disc than
most assemblers.
•  Operate in any mode
•  Tokenized source code
•  Assembles 6502 & 65CO2 codes
•  Automatically loads macros from library on disc
•  Automatically loads subroutines from disc
•  Macro library supplied plus demo files
•  Chain program sections into main code
•  Many different assembly options
•  Converts BBC assembler code into MACROM

source code •  Very fast & very flexible
In a companson with ADE, MACROM was able
to assemble a program to disc in 1 min 24 secs
compared to 5 minutes with ADE and the source
code took up 30% less room on the disc.
Ask tor a data sheet today

•:-:•

•:

RAMROD E 3 5

E40 ROM 0  DISC
RAMROD is the ultimate in toolkit ROMs and is ruff
compatible with the whole BBC range from Model
through to the MASTER 128 and including both VO,
and TURBO co-processors. RAMROD adds 54 nee
commands to your computer. Areas covered are
DISC (DES & ADES), GENERAL (memory
commands etc.), ROM (including sideways RAM•'
and TUBE.
RAMROD provides commands to dump memory or
a disassembly of memory to a printer. Editors can
display the screen in 40 or 80 column mode.
DISC
Edit discs and search for ASCII or HEX sequences
GENERAL
Edit, search, disassemble. compare, dump to pnnte
and relocate ANY area of memory Including the
SHADOW screen. Lost vectors in use, load and save
function keys even on MASTER etc.
In addition to the above you can move betwee-
ROMIRAM banks using (CTRL) Cursor Keys wfee
in either memory or disassembly mode PLUS ycg
can switch between memory editor and
disassembler by pressing (CTRL)(TAB).
ROM
Includes commands for listing, loading, saving.
wiping, swapping, ROM images. PLUS formatting at
titling RAM banks for the ROM filing system and
saving programs in RFS format.

This is a high quality an package called ARTROCill
but it offers many leatures not provided elsewhere. It
is a full screen package and is written by the au!
of FLEET STREET EDITOR so you know that it
be good.
Ask for a data sheet NOW'
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Provides the same memory commands as
GENERAL plus SHIFT and COMPARE memory tttn
across the TUBE both ways
We cannot do justice to RAMROD in the space here
so please ask us to send you a fuller data shee' -
RING NOW' D i s
NEW PRODUCTS 5 . "
Watch out for a fabulous new product which will be 3 1 /
released dunng SEPTEMBER for the MASTER
its compatibles.
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Price per 1000

10+ 30+ 50+
55/DD 40 6.50 6.00 5.50
DS/DD 40 7.50 7.00 6.50
DS/DD 80 8.50 8.00 7.50

Price per 1000 1,000 2,000
70x36 4.20 3.80
89 x36 4.30 3,90
89 x 49 5.90 5.30

102x36 4.50 4.20

SS/DD 17.00 16.00 15.00
DS/DD 19.00 18.00 17.00
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irn Model B
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PIEDIR
0701 52698 or 0707 50913

Computer
Supplies
Dept. MU Rydal Mount, Baker Street,
Potters Bar, Herts ENO 2BP

Printer Ribbons
Mixed MDOS for quantity bfeaks

2 +  5 +  1 2 +
Acorn AP 80 2 . 7 0  2.30 2 1 0

AP100 2 7 0  2,30 2,10
Ink Jet Cartridge 7 . 5 0  per pack of four
kother MI009 3 5 0  3.00 2,80
Rea Brawn Blue Green 4.95 4.65 425
HR15MS 3 , 3 0  2,90 2.60
RP 15 Fabric 3 4 0  3,00 2.70
Canon PW1156/1080 3 2 0  2.70 2,50
Pea Brow, Blue Green 4,70 4.20 3.90
COSTITOOICSGLP 3 . 5 0  3 . 0 0  2 . 8 0
Pea Brawn Blue Green 4,95 4,65 4.25
Dalsystop 2000 M/S 2 . 9 0  2.40 2 2 0

Fabric 4 . 1 0  3.80 3.50
Epson FX/MX/PX80 2.130 2.40 220
Rea Brown Blue Green 4.00 3.30 3.10
ix 80 2 . 8 0  2.40 2.20
Ped Brown Blue Green 4.00 3.30 3.10
Juld 5510 2 . 8 0  2.40 2 2 0
Red Brown Blue Green 4.00 3.30 3.10
6100 MS 2 . 3 0  1,90 1,70
61 DOSS 1 . 4 0  1.10 1.00
CoT Rea Brown Blue 2 . 5 0  2,10 1.90
2200 Fabric 3 . 6 0  3.30 3,10
220055 3 , 0 0  2,60 2.40
2200 Corr 3 . 9 0  3.50 3-30
KagoKP810/910 3 . 2 0  2.70 2.50
Red Brown Blue Green 4.70 4.20 3.90
Wraity MT 80 M/S 3 . 8 0  3.00 2,80
NEC PC 8023 3 . 6 0  3.00 2,80
Oki 80/82 1 . 5 0  1.20 1.10
Red Brown Blue Green 2.40 2 0 0  I  80
Panasonic KV 110 3 9 0  3.40 2.90
Quendola 2000 NIS 2 . 9 0  2,40 2.20

Fabric 4 . 1 0  3.80 3,50
Ski kosbo GP80 2 . 7 0  2.30 2.10

GPI 00/250 2 . 7 0  2.30 2.10
GP500 3 . 7 0  3.10 2,90

Red BrOiwn Blue Green 490 4.60 4 2 0
Shinwa CP80 WS 3 . 8 0  3.00 2.80
Smith Comma
D; 00/200 4 9 0  4.50 4.00
EL1000/2000 WS 8 . 3 0  7.70 7.00

Fabric 3 , 7 0  3,40 3 3 0
Corr 4 . 8 0  4.50 4_30

StorGemini 10x 15x 1 . 5 0  1.20 1,10
Red BMW], !Nue Green 2.40 2,00 1811
NI 10 5 . 5 0  4,80 450
Wallors WM80 MIS 3 . 8 0  3 0 0  2.80

2000 3 , 7 0  3.30 2 9 1
en ribbon you require Is not listed

ring 0707 52698 and lot us quote

I  Head Cleaners

Discs with 15rni cleaning
SW Head Cleaner

hid, MI be 3 1 / 2 -  Head Cleaner
IASTER and

ARTROOM
Isentere It
(Me authors
Ytk that it will

solution
4 00
500

IPrinter Leads

Centronics lead to connect BBC to
Epson Kaga Canon etc
1 MIR 6 . 3 0  2  MIR 8 . 5 0

Printout Binders
Adjustable hardback ring binder for
11014 to 12x91/2 cant paper 40mm
POPer capacity
BLUE RED or BLACK
set of 5 indexes

S4 90 each
30

Disc Mailers
Price each 50+ 100+

Rigid Cardboard holds 4 0 p  28p
up to 3 discs

Swivel Bases
for Monition

Pan lift revolves around 360'
12.5' liftable up and down
adjustable by front mechanism.

17' Monttois £12.00
14" Monitors £15.00

Adjustable l o gCopy
Holders

Printer Stands
bmm clear perspex
405 x 325 x 10Ornm

80 column printers
132 column printers

A4 Adjustable desk
damping Magnifying

cursor line paper
height adjustable clip,

paper thickness
adjustment.
El 9.80

M  Adjustable
desk clamping. Plate

positioned 360'.
E13.90

Micro Media Brand
Universal 51/4" Discs
Reversible with 2 notches and Index
holes. Lifetime guarantee, hub rings,
envelopes. labels. Suitable for 40 or
80 track. Packed in plastic library
case.

10+ 3 0 +  5 0 +
9.40 8 . 9 0  8 . 5 0

Unbranded 51/4" Discs
Certified lifetime warranty
hub rings, envelopes, labels
Prices pot 10 Discs

Unbranded 31/2" Discs
Lifetime Guarantee/label sets

3 M  5114"  Lifetime Guarantee

1 - SS/DD 40 10.80 10 .40  10 .00

DS/DD40 12_80 12 .40  12 .00
DS/DD 80 17.70 17 .00  16 .50

3 M  3  1/2" Lifetime Guarantee
SS/DO 2 0 . 5 0  20 .00  1 9 . 0 0
DS/DD 2 7 . 5 0  27 .00  2 6 . 0 0

Verbatim Datalife sve
SS/DD 40 11.70 11 . 4 0  11 . 1 0
DS/DD 40 14.70 1 4 , 4 0  14 .10
DSIDD80 1 9 . 7 0  1 9 . 4 0  1 9 . 1 0

e'

Computer Labels
Canhnuous fanfold, sprocket fed

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

91/2" Backing Sheet for
Fixed Tractor

Loco Z 0 0 0
70 x 36 3 ocross 4.20 3 . 8 0
89x 362 across 6 . 6 0  6 . 3 0

102 x362 across 6 . 7 0  6 . 4 0

' Computer paper
i  Plain fanfold, micro pert edges

Size W e t  1000's Pnce per box
gstr p e r  box 1 box 2  bxs+

1 1 x 91/2 6 0  2  1 2 5 0  11.80
80 2  1 5 , 5 0  14.20

EXACT A4
1146)(91/4 70 2  2 0 . 9 0  18_60

£17.90 9 0  1  1 3 , 2 0  11.00
9,.24.90 m  fixed tractor paper available

MD50

Disc Boxes

MM 100 51/g x100
MD 100 51/4 x100
NAM 50 51/4 x50
MD50 51/4 x50
MM40 31/2 x40
Rexel Mini Disc Box
Plastic Library Case

MM40

1 3 +
11.70 10.00
11.70 10.00
8.70 7 . 9 0
8 70 7 , 9 0
8.50 7 . 4 0
5.00
1.50

SUPPLIES
T g f f l f l  t r o r r i i r l  t r i r r t i r s  f r i r n 1 s - 1
I I L I \ L I  I L L I I I  I  I  I I L N L I  I I LL I I I  I - 1  lig I V  I  I L U I I  I  I  I I L I \ L I  I

All MM boxes anti-static witti lock

I •  Educational and HMG orders accepted. •  Trade enquires.. Personal callers werccme •  Open Sat 1 Dam - 4pm

Orders despatched. 24 hn
Pease allow 5 days for
delivery. For next day delivery
Please ring for details.
Postage COVOCS UK only.

ALL PRICES INCLUSIVE OF r  2 4 - H o u r  Credit Card Orders
POSTAGE & PACKING N S A

Please add VAT at IS% 0 7 0 1  5 2 6 9 8



BUCKINGHAMSH IRE
WORDMONGERS LTD
UNIT 21. EDISON ROAC)
RADARS LANE
AYLESBURY. BUCKS
TEL (0296 )437578
:-ONTAC— W E E I S T E R

CAMBRIDGESHIRE
WISBECH COMPUTER SERVICES LTD
II  HILL STREET
wiseEcH
CAMBRIDGESHIRE PE13 I B A
TEL. (0945)64146
CONTACT IAN DUFFY

CORNWALL
HEL5 O N  COMPUTER CENTRE
COINAGEHALL STREETHELs-roN
CORN WALL TR13 OXF
TEL: (0326) 563765
CONTACT M R  C, HARMER

CUMBRIA
CUMBRIA SOFTWARE SYSTEMS LTD
KNORRENSYKE
WALTON
BRAMPTON
CUMBRIA CAB 2DS
TEL.- (06977)3779
CONTACT. DAVE ELDRIDGE

DEVON
r A COMPUTER SERVICES
74 HIGH STREET
EXMOUTH
DEVON EX8 INN
TEL (0395)266814
CONTArT TONY AY/ oNG

DORSET
TIGER SOFTWARE
56 ST MICHAEL S LANE
BRIDPORT
DORSET 0T5 3R8
TEL: (0308)27691
CONTACT TERRY GILBERT

D U R H A M
D E S K  TCW
I i  W E S T  ST
H E T T
CO. D U R H A m  01-46 5LS
TEL.  ( 0 3 8 8 )  7672444313033
CONTACT:  D U N C A N  A. R O U T L E Y

HAMPSHIRE
TIMATIC SYSTEMS LTD
FAREHAM MARKET
FAR EHAM
HAMPSHIRE P016 I LB
TEL (0329)239953
CONTACT M R  YOUNG

HERTFORDSHIRE
M ELM ARK MICROSYSTEMS
WARREN PLACE
RAILWAY STREET
HERTFORD
HERTFORDSHIRE 5G14 1BA
TEL ( 0 9 9 2 )  554469
CONTACT N  J  TOBIN

KENT
CANTERBURY COMPUTER CENTRE
56 57 PALACE STREET
CANTERBURY
KENT CT) M Y
TEL ( 0 2 2 7 )  462101
coN-rAcT DAVID  JONES

MARLBRO COMPUTER SERVICES
VIA ITS NATIONWIDE
ENTHUSINcr
AGENTS THROUGHOUT THE UK
TEL: (04536) 4310
CONTACT. J. S. CHLPRCMILL

B A N A N A
S T O C K I S T S

COMPUTERS PL,J5
65 HIGH STREET
SITTINGBOURNE
KENT 14E10 4AW
TEL (0795 )25677
CONTACT A  FRANCIS

GRAVESEND COMPUTER CENTRE
39 THE TERRACE
GRAVESEND
KENT 0412 2 9 4
TEL (0474)  3238
CONTACT, LYNNE BAXTER

JUST DISKS
le CRESCENT WAY
GREEN ST GREEN
ORPINGTON
KENT BR6 9LS
TEL (06139)62103

KENT MICRO COMPUTERS LTD
55-57 UNION STREET
MAID STONE
KENT MEI4 IED
TEL (0622 )  52784
CONTACT. FRANK SMITH

THE VILLAGE HOUSE OF COMPUTERS
87 BECKENHAM LANE
SHORTIANDS
BROMLEY
KEN T
TEL 0 1  4 6 0  7122
CONTACT M R  C V.  GEE

LANCASHIRE
CASTLE COMPL, I ERS LTD

F FRANCES PASSAGE
LANCAST ER
LANCASHIRE LAI I  UG
TEL: (0524)61133
CONTACT' DAVE SMITHIGAIL

mg
•

COMPUTER GAMES SHOP
• ROYAL OAK BUILDINGS
WATERLOO ROAD
BLACKPOOL
LANCS FY4 2AQ
TEL (0253)  48735
CONTACT J IM McEVCre

LONDON
ELECTROSOU ND
123 PERRYN ROAD
ACTON
LDNOON W3 7LT
TEL: 01-740 8666
CON1 T  Pt-FL wALSH

MICRO ANVIKA
220A TOTTENFIAM COLMI -• 3 6 0
LONDON WI P 9AF
TEL 01 4 3 6  2547
CONTACT A  GOHIL

WIDA SOFTWARE LTD
2 NICHOLAS GARDENS
LONDON WS SHY
TEL. 01-S67 6941
CONTACT TONY WILLIAMS

MIDDLESEX
INSTANT COMPUTER SUPPLIES LTD
8 HIGH STREET
CRANFORD
HOUNSLOW
MIDDLESEX TW59RG
TEL 01-897 1534
CUNTA I  JOHN OR DARREN SIMS

MIDLANDS
MR DISK
11-12 THREE SHIRES OAK ROAD
BEARWOOO
WARLEY
WEST MIDLANDS 867 SBA
TEL- 021 4201360

( I N TA C T.  G U E S T

El

ONLYEXCLUDING VAT, A TEN PACK IS

TO DEAL IN BANANAS TEL: (042873) 4934 "WHOLESALE"

NORFOLK
COMPUTER PLUS (KING'S LYNN)
40 NEW CONDUIT STREET
KING'S LYNN
NORFOLK PE30 I I X
TEL: (0553) 774550
CONTACT D  F A R R O W

OXFORD
OXI-ORIJ COMPUTER SUPPLIES
PO BOX  133
OXFORD 0X4 3N8
TEL: (0865) 7 I613 /
CONTACT TERRY J. cummINGs

SURREY
STATACOM COMPUTERS LTD
20 GROVE ROAD
sUTTON
SURREY SM I I B G
TEL- 01,661 2266
CONTACT, R. SURI

SUSSEX
THE DATA STORE
19 STATION ROAD
HAILSHAM
SUSSEX 8N27 ZBH
TEL (0323 )845777
CONTACT MIKE CLAPHAM

C J E MICROS
l e  BRIGHTON ROAD
WORTHING
WEST SUSSEX 131,111 2EN
TEL: (0903) 213361
CONTACT: CHRIS EVANS

I N D E P E N D E N T  5 0 E 7 - WA R E
T E PA B E R A  F I N D O N  R D
El NOON
W E S T  S U S S E X
TEL:  ( 0 2 7 3 )  4 5 3 5 6 8
C O N TA C T P E T E R  W O R L E Y

YORKSHIRE
A$HD3WNCOMPLITER5
THE STUDIO
BYRAM ARCADE
wESTGATE
HUDOERSFIELD HDI I N D
TEL (0484 )  510776
CONTACT: STEPHEN FISHERIIAN
DONKIN

WISE OWL SOFTWARE LTD
23 STATION STREET
SWINTON
MEXBORDUCM
SOUTH YORKSHIRE 564 M U
TEL (0302)  781625
CONTACT R O B  E F S

SCOTLAND
VICS.
3133  SOU TN STREET
PERTH P1-12 SP()
TEL (0738 )  36704
CONTACT DA011,13R IAN VICARY

WALES
POSITRON COMPUTING
IS CENTRAL PRECINCT
LLANELLI
DYFED SA15 I YE
TEL: (0554) 759624
CONTACT DEREK JONES

NORWAY
,,AYMAN POWER
VETRUL)S ALM I I
5000 BERGEN
NORWAY
TEL (01047)531784
HALYARD SKUISTAD



BANANAS
SUIT
VIRTUALLY
ALL
COMPUTERS

I WITH 51/411
I DRIVES.

SINGLE OR
DOUBLE
SIDED, 40 OR
80 TRACK.
SINGLE
SIDED
DRIVES HAVE
TWICE THE
STORAGE AS
BANANAS
CAN BE
FLIPPED
OVER.
BANANAS
HAVE:—
HUB RINGS —
2 NOTCHES —
2 INDEX
HOLES—
TABS &
LABELS.
ALL 1111
CERTIFIED 4
WITH A
LIFETIME
WARRANTY.

N El

ONLY E8i65EXCLUDING VAT, A TEN PACK IS

GROWN EXCLUSIVELY BY
DISKING INTERNATIONAL
HINDHEADt SURREY GU26 6TD

•
T E L :  ( 0 4 2 8 7 3 )  4 8 3 4

• • •
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Code D e s c r i p t i o n Price
116.00
116.00

Mem
Price
110.20
110.20

05016 Kaga 10(1202 Green
05026 Kegs 100203 Amber
05568 Taxan 1202/2/3 BNC 3.90 3 70 i•
0503G Zenith 123 12'  Green 83.00 ma 1
05046 Zenith 129 12'  Amber 87.00 8261
05306 Microvitec 1431 Mon. 239.00 227.05
0531G Microvitec 1451 Mon. 219.00 274.55
05508 1.0m Mon. Lead k68 5,75 5,46
05356 Supervision III RGO 379.50 360.52
05366 Supervision II R68 318.55 302.62
05558 Supervision Mon. Lead 7-00 6.65 1
05700 Stand for Supervision 29.00

_ _
27.55

0551E Single Master Plinth 16.10 15.30
0559E Single Plinth 1245 12.02
0553F Double Plinth 23.00 21.15

Code D e s c r i p t i o n Price
02996 Panasonic KX-P1080 170.20
03116 Kaga KP 815 299.00
03166 Taxan KP 915 17' 410.37
03196 Epson FX85 FAQ 368.00
0320D FX85 Tractor Feed 32.20
0321D FX135 Sheet Feeder 130.00
0300G Brother MR15XL Para 350.75
0310G Juki 6100 Daisywheel 362.25
0309F Ib i co  LTR1 NLO 105.16
0303G Canon P.11080A Col. 520.00
03086 Epson Ji( 80 Colour 520.00
03186 Epson NI 80 Plotter 368.00
04018 2 M  Printer Lead 8.00
04028 Epson FX/RX80 Ribbon 4.00
04038 Epson FX/RX100 Ribbon 5.00
04088 Canon/Texan Ribbon 5.63

06518 Memorex DiscsDSDD 90 25.50 24.22
06698 Memorex 10 x 35' Discs 25.00 23.75.
06538 Disc Case 10 discs 2.25 2.14
0654C Disc Box-up to 50 10.00 9

..•manINIMEM••••._

1:=1 = : : 1

tho itiOW 0 0 0 1
iIL ORDER

The products in this pike list are available in our showroom 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•Sat 9-5.30 and
Thursday 9-8.00 pm and there Is ample parking at the rear at our premises.

Late
Opening

on
Thursday

Code
01966
01976
01986
01996
0200G
02026
0223G
0230C
0'231D
02348
02358
0240C
0241C
0942C
0203F
0204F
0205F
0206F
02176
021138
02098
02078
02088
02508

02988

If you are not yet a member, jo in n o w  on the form overleaf and claim your 5% discount
on the hardware/sof tware that you need.

St ARAM

5% DISCOUNT TO BEEBUG MEMBERS
ON ALL HARDWARE/SOFTWARE

Only if you quote your membership number

Compact 5 25 Disc Drive
Lead
Compact Printer Lead

Code D e s c r i p t i o n
06001 Curnana CSX100 401"
0610f Cumana CS100 401
06016 Cumana CDX200 401
0602F Cumana CSX400 40/801
0603F Cumana C54130 40/801
06046 Cumana C08005 40/801
0614F Cumana CS100E
0615F Cumana CS400E
06118 Curnana Disk Guide
06508 Memorex DrscsSSDD 40

COMPUTERS
Mem

Description P r i c e  P r i c e
Compact +  Col. Monitor 6 9 4 . 0 0  6 5 9 . 3 0
Compact +Mono Monitor 544 .00  516.80
Compact IV  System 4 6 4 . 0 3   440.80
Compact Entry System 4 4 4 . 0 0 0  4 2 1 . 1 0
Master 128 4 7 4 . 0 0  4 5 0 3 0
Master ET  3 8 1 . 3 2   362.25
Master Disc Drive Unit  3 1 6 . 0 0  3 0 0 . 2 0
65C102 6502 -Turbo" 1 1 9 , 0 0  11 3 . 0 5
80186 Co-Proc 2 2 1 3 5  2 1 7 . 4 1
m198 Econet Module 4 8 . 8 7  4 6 . 4 3
M128 Eprcxn Cartridge 1 5 . 1 1  1 4 . 4 2
M128 Manual 1 AD/22 1 4 . 9 5   1 4 . 2 0
M128 Manual 2 AD/23 1 4 . 9 5  1 4 . 2 0
M128 Adv Ref Manual 1 9 . 0 0  1 1 . 0 5
'6502' 2nd Processor 2 2 5 . 0 0  2 1 3 , 7 5
280' 2nd Processor  3 9 9 . 0 0  3 7 9 . 0 5
Acorn Neste! Adapt 1 3 1 . 0 0   131.10
Acorn Teletext Adapt 1 1 5 . 0 0   109.25
1770 Disc Interface  5 0 . 2 4  4 7 . 7 3
ADFS Upgrade 1770 2 9 , 3 3   2 7 . 8 6
1.2 DNFS Rom  1 9 . 7 1  1 8 . 7 9
Basic 11 Porn  2 1 . 1 5  2 0 . 7 6
1.2 Operating System 6 . 9 0  6 . 5 5

12.32
9.71

11.70
9.29

DISC DRIVES
Mem

Price P r i c e
106.95 101.60
126.50 120.18
215.00 204.25
142.60 135.47
162.1.5 154.04
286.35 272.03
111.45 112.53
155.00 147.25

1,90  1 . 1 0
13.50 1 4 . 7 3

BEEBUG MAIL ORDER
Dolphin Place, Holywell Hill,
St. Albans, Herts ALl 1D(
Tel: 0727 40303 -  Multi-lines
•  Computers
•  Printers
•  Monitors
•  Disc Drives
•  Budget Discs
•  Software
ALL OUR PRICES INCLUDE VAT

MONITORS

BEEBUGHE

PRINTERS
Mem
Price
161.69i
284.05•
369.85
349.60
30.59

123.50'
333.21
344.14
99,90

494.00
494.00
349.60

7.60
3.80
4.75
5.35



J by mail
ddress

39.67 37.69

ice
L20

10288 Pascal Generator _ 32.70 _ 31.14
17.37 1630

LOO

10088 Acornsoft Basic Ed 28.00 26.60
46.00 43.70

305

1040C Micros Business Disc 47.27 44,90
517 5.57

).00

103813 D i s c 14.50 13.78
2.64 1,51

I.03

_Database
10179 Acornsoft GXR B 215.00 26.60

3.33 3.17

5.63

1018B Acorrlsort GYR B+ 28,00 26,60
3.68 3.50

25.30

10398 Creative Sound Disc 1900 12.05
3.45 3.28

42.06

10158 Acornsoft Revs Disc 17,02 16.22
75,90 72.11

11738 Mini Office II 40T

10299 Revs 4 Tracks Disc _ 11.95 11.35
2.09 1.99

9.83

10328 Revs 4 Tracks Tape 9.32 8.85
3.45 3.21

14,25

10168 Acorn Aviator Disc 17.02 16.22
4.60 4.37

70.00

10363 Elite Disc All'vers 14.95 14.20
9.29 9.49

5E44
M A O GIFT VOUCHERS

17.00 16.15

42.75

AMX MOUSE

mem

12.50 11.88
13.00 12.35

Price
45.00

mem

1418A Cl Gift Voucher

Code D e s c r i p t i o n Price Price90.00 15.50
0703B AMX Mouse 72.63104.00 98.80

1420A £10 Gil Vouches

69.00
1150B ANO( Desk Disc 19.00 18.0552.90 50,26

17.25 16.39 11519 AMX 3D Zicon Disc 19.00 18.05
5.29 5.03 11528 AMX Database Disc 19.00 12.05
5.75 5.46 1154C AMX Pagemaker Plus 40.00 38.00

13.80 13.11 11558 AmX Superart Rom _40.00 38.00
129.00 12255 1156B A M X  Paint Pot Disc 10.99 10.44

59.95 56.95 11608 AMX Utilities 10.99 10.44

34.95_ 33.20 11616 AmX Max- 19.00 18.05
34.95 33.20 11628 AmX Pagemaker Plus

Master 40.00 38:0052.90 50.26
07578 AMX Mouse (MASTER) 72.63 69.00

69.50 66,03

Price
mem
Price

ice
L20

mem
Price
161.69

OA 284.05
).37 389.85
LOO 349.60
L20 3039
).00 123.50
305 333.21
L25 344.14
5,16 99.90
).00 494.00
3.00 494.00
LOG 349.60
I.03 7.60
1.00

13.11

5.00 4.75
5.63 5.35

Price
mem
Price Code D e s c r i p t i o n Price

Mem
Price

66.70 63.36 11238 SPEECH! Disc 40/801 11.95 11.35
11243 Citadel 40/80 11.95 11.3544.21 42.06

9.29 11278_ White Knight 1770 111,63 17.709.77
32.32 1128E1 Movie Maker 20.95 19.9134.02

1129B THRUST 11.95 11.3513.80 13.11
11309 REPION2 11.95 11.3544.21 42.06
1170D Fleet Street 40T 37.95 36.0525.30 24.03
1171D Fleet Street 80T 37.95 36.0544.21 42.06
1135B Instant Mini Office 59.95 56.9559.69 56,70
11738 Mini Office II 40T 16.50 15.6841.40 3233

10.35 9.83 11748 Mini Office II 801 16.50 15.68
11758 dare's Replica 15.00 14,2545.00 42.75

74.75 71.01 138Cson UltraCalc 2 70.00 66.50

55.20 5E44
M A O GIFT VOUCHERS140.00

45.00 42.75 mem
53,00 50.35 Code D e s c r i p t i o n price Price
45.00 45.60 1418A Cl Gift Voucher 1.00 1.00
62.00 5590 1419A C5 Gift Voucher 5.00 5.00
62.00 68.90 1420A £10 Gil Vouches 10.00 10.00

MRS
RE
umber

*count

es

FAT

1.50
1,00
L25
1.00

24.21
23.75
2.14
9.50

Mem
ce P r i c e
o.00 110.20
o.00 110.20
190 3 . 7 0
1.00 a s
FAO 82.65
1.00 227.05
WO 274.55
L75 5 . 4 6
P•50 360.52
1.55_ 302.62
!AO 6 . 6 5
6 0  2 7 . 5 5
i.10 1 5 . 3 0
L65 1 2 . 0 2
1.00 2 1 , 8 5

• i •

040913 Black Cart PJ1080A
04108 Colour Cart P11080A
04138 D (  80 Ribbon
04148 lbico ink Roller
04158 Epson JX80 Ribbon
04178 Shanwe CP80  Ribbon 3 . 5 4  3 . 3 6
04188 Juki 6100  S/S Ribbon 1 . 5 5  1 . 4 7
04238 Panasonic KX-P1080 Ribbon 5 . 7 5  5 . 4 6
04060 11'  '9.5 Paper 2000 1 4 . 0 3   13 .33
0407C 3.5,-1-7316" Labels 5 . 6 3  5 . 3 5
04168 Dust Cover KP810 5 . 4 5   S . 1 2

WATFORD HARDWARE

Code _  Description
02138 Watford Of5 Rorn+Man
02148 Watford DOCS Kit
02168 WatfOrd DFS manual
02198 Watford 1.43 DFS Kit
07028 Watford 32K RAm Card
07090 Watford Eprorn Eraser
071713  Watford Sideways  Z11
07368 Watford 12 Rom Board
07378 Watford Battery
675113 Watford 161( Moduie
07528 Watford Diagnostic
0753B Rom/Ram Board 64K
07548 Rom/Ram  Board 128K
11208 Watford ID Rom (SD)
11218 Watford TD Rom (OD)

COMPUTER CONCEPTS
Mem

Cade  D e s c r i p t i o n  P r i c e  P r i c e
1100C Wordwise plus _   4 6 . 0 0  4 3 . 7 0
11018 VA /  +  Progbook & Disc  M O O  1 9 . 0 0
1102B Worctwise  2 1 . 7 5  2 7 . 3 1
11038 CC.  Graphics ROM 2 4 . 7 3  2 3 . 4 9
11048 Printrnaster (Epson) 2 1 . 0 0  2 6 . 6 0
110513 Printrnaster (Star)  2 0 . 0 0  2 6 . 6 0
11073 Speech ROM 2 8 . 0 0  2 6 . 6 0
11108 htersneet 4 4 . 8 5  4 2 . 6 1
11118 Hi  Intersheet Disc 5 . 7 5  5 . 4 6

11128 H i  Vircrdwise +  Disc 5 . 7 5  5 . 4 6
11138 Caretaker Porn 2 8 . 7 5   27 .31
11148 Interchart  2 9 , 1 0  2 1 . 4 1
11150 Speech System TTS 3 0 . 9 9  1 0 . 4 4
11173 Interword 5 0 . 0 3  4 7 . 5 2

OTHER HARDWARE

07018 Ares  332 RAM Card
Code D e s c r i p t i o n

7.19 6 . 0 3
9.99 9 . 4 9
4.60 4 . 3 7
4.60 4 . 3 7

16.22 1 5 . 4 0

Mem
Price P r i c e
27.41 2 6 . 11
56.35 5 3 . 5 3
6.95  6 . 6 0

62.10  59 .00
67.21 6 3 . 9 1
33.35  31 .68
17.83 1 6 . 9 3
36,20 3 4 . 9 6
4.37 4 . 1 5

32.20 3 0 . 5 9
2340 2 1 . 8 5
67.25 , 64 .46

102.35 9 7 . 2 3
28.75_27,31
21.7-5 1 7 . 3 1

Mem
Price P r i c e
93.15 8 8 . 4 9

ALL PRICES INCLUDE V. A . T.

07048 A I R .  ROM Board 88C
07358 ATM_ Battery Backup
07408 Aries 812 Porn Board
074913 Aries 812C Adaptor
07058 2764 8K Eprom
07068 27128 16K Eprorn
07078 6264 8K Ram
07088 Eprom Extractor Tool
07108 Spotlrfe Rom Blower
07143 138key Labels
071513 Dust Cover BBC B/B+
07348 Dust Cover Master
07188 Voltrriace 38 Single
07198 Voltrnace 38 Twin
07208 Voltmace Delta 148
07218 Voltrnace Delta 148/1
0762E Beebug Magic Modem
0763E tieebug Modem +  S•ware
0810D 1313C Keyboard
08118 Video ULA Chip
08128 A  to D  07002C Chip
08148 Keyboard Connector
0815B 65CO2 CPU
0764F Red Box Starter System
07650 Red Leader
07660 Red One
07670 Red Two
08090 Master Keyboard
08230 Master PSU

ACORNSOFT

Code D e s c r i p t i o n _
1022C View 3.0 Rom
100213 Acornsoft Hi-View
10148 View Print/Drive Disc
10438 Acorn Viewspell Rom
1021B Acorn Viewindex Disc
101 98 Acorns Voewstore Rom
10309 Acornsoft ViewPiot
10010 Acornsoft View Sheet
02432 Master Lisp CROM
10033 Acomsoft Lisp Rom
10258 Acornsoft Lisp _Cass
1041B Acomsoft Forth Rom
1027C Micro PROLOG
10338  Microtext Disc
1034C Microtext Plus Rom
10358 6502 Dev. Pack
10048 Acornsott Bak
10052 Acornsoft Coma!
10068 Acornsoft Logo
1007C Acornsoft ISO Pascal

ORDER FORM
To claim members prices it is essential to quote membership no.

CODE Q U A N T I T Y  DESCRIPTION U N I T  PRICE T O T A L

NAME:

ADDRESS:

POSTCODE:

Accossilitsa No.

S U B T O T A L

POSTAGE

TO TA L

MEMBERSHIP N O :

: : :  I Expiry Date
1

In accordance wrth our comibetitive p r i o N  structure pciceS ace subject to Aerat ion at any t me Send to:
Beebug mail Order, Dolphin Place. Holywell  Hitt St. Albans. Herts Ai. • •

OTHER SOFTWARE

CARRIAGE
Carriage is denoted by the letter
contained in the stock code, A-50p,
B-El, C-E2, D-E3, E-E3,75, F-E5.50,
G-E7
When ordering several items, use
the highest price code plus half of
each subsequent code. For courier
delivery use code G.

OVERSEAS
Please send full price including V.A.T.
and U.K. carriage. VA : T,  covers the
extra postage and insurance.

BFPO
Deduct V.A.T. from the goods
purchased and add U.K. postage.

r a • W Z ,
tiLiGiEWEEIUGBEEBLIGBEIBLIGeEES



o

n

UK, BFPO, Cl E 1 2 . 9 0 Your Machine
Rest of Europe E 1 9 . 0 0
Midde East E 2 1 5 0 Model B
America & Africa E 2 6 . 0 0
Elsewhere E 2 8 , 0 0 Master 128
All payments MUST be in
pounds sterling. Cheques Master Compact
MUST be drawn on a UK bank.K

pNCKs'itit TER

1 F O R  A FREE BEEBUG
INFORMATION PACK

I P H O N E  0727 40303

- -  _

atitimic
POR v o t  L IAZ

TitERVG ,NINEX T O  VOLUME

h t  f9.1.61,11, h t a d i e v,
•,•••• • • • • • •

To voi.4.44F 3
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BEEBE

d i.e t:, priol as a member of BEEBUG for 1 year and receive the next 10 issues of BEEBUG magazine.
Discusuascmprou RATES

401 8 0 1

Card Number

A subscription to Beebug provides comprehensive
support for anyone who is a user of the BBC Micro,
Master or Compact
We are the independent user group for the BBC Micro
Master and Compact computers.
All new members will receive a Beebug Welcome Pack
(as pictured) containing the following items:
Latest issue of Beebug magazine.
Personal Beebug membership card (to claim discounts etc.).
Free disc containing 20 interesting programs, and demonstrate
of Beebugsoft's own products.
Handy reference guide to your computer, a 64 page booklet pad
with useful information, programming techniques, hints and tips
experts, advice, contact points and much more.
Handy function key strips and screen planning sheets.
Details of local user groups and a list of relevant computer boo
As a Beebug member you will also receive the following
benefits throughout the entire year:
1 Beebug magazine mailed directly to your home. (Beebug is curren
over 60 pages and is packed with Informative Articles for beginners a
experts, Workshops, Reviews, News, Hints & Tips, and Useful Progr
(also available on disc and tape).
2 Unlimited access to our Technical Support team to help with any
problems that you may have.
3 Use of our Showroom in St_ Albans to try out all the latest hardware
software for your computer, with absolutely no obligation.
4 5% members discount on any hardware/software that you may need
from our showroom or mail order department.
5 25')/0 members discount on the entire Beebugsott range of professiosoftware.

These are wine of the articles that you have missed in the last
12 months by not subscribing to Beebug

3.5'

More than
just a
Magazine

Master Printer Buffer
Business Graphics Series
BEE BUG Page Designer
Phone Book Prograrn
Computer Simulation
Mapping the British Isles
Software for Sideways RAM
BEEBUG Database Program with
Graphics and Accounts options

SURNAME

Please tick SIGNATURE

I enclose f ( e n t e r  correct amount*i OR C a r d  Expiry DatePlease debit my Access/Visa Account E1 1 I 1

ADFS Menu Program
Digital Storage Oscilloscope
Disc Manager
The Earth Viewed from Space
Multi-Column Wordwise Plus
Windows and Icons
File Security
Sorting Data Files
Letter Headings

INITIALS

T I T L E H I IADDRESS

P O S T C O D E _ I

EITHER Post today to BEEBUG, Dept MU3
Dolphin Place, Holywell Hill, St. Albans, Hens, k  111
OR Phone St. Albans (0727) 40303.
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CODE

wo shows BBC Micr
users shouldn't miss

Renold Building
OUST
Sackville Street
Manchester1041

MARCH
10am F r i d a Y  March 20
loam-fipm, Saturday March 21
10am-4pm, Sunday March 22

TWO showcases to
keep you right up

to date with all- the
new products now

available — plus
lots of bargains at

rock-bottom prices!
Advance ticket order
for the Manchester Show

ACCOSSN,Sa

BEIM

fl Adult tickets at £2 lsEhre LI) L

l Under 16$ tickets at L I

Total

I l Cheque enclosed made payable to
Database PubhcationS Ltd

I Please debit my credit Card acCount

Iadatiatitta at taw:
I M113 •  £ 3  (adults), £2 WO* f 164
S,HertS, AL1  1 . 1

N N W IEEE

Past to: Shoot Tlettaft,
Camp.. Moose, 68 Chartow Short
Nand am... Uocipert SK7 SAY.

Nome
Addeess

BBC MICRO

UMIST, Manchester
March 20-23

Buy
your

tickets
NOW

and save

El
per head!

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

CI Adult tickets at £2 (save LI)

El Under lbs  tickets at L I

l o t a l

I I Cheque enclosed made payable to
Database Publications Ltd

I P lease dethl my credit card account
Accessiiitsa
NENE M i n g

Sogned
n o g  oitouPst Mot Son Holm as1410 l i n I  I  411110issio. d o o ,

New Royal
Horticultural Hall
Westminster
London SW1

10am-6pm ) '  rrida M
10am . -_6p, M a y  8
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fools of the trade: A Very pistol, walkie-talkie and the micro's
specially written statistical data analysis program

BBC Micro in
f ight  against
bird strikes

Mike Cowley  visits
the Bird Man o f

Manchester Ai rpor t

THE solitary BBC Micro to be found in the
runway tower overlooking Manchester
Airport is strictly for the birds.

Flanked by rows of gleaming new IBM
PCs charting aircraft progress, the rather
elderly machine looks somewhat out of
place.

But the ro le i t  plays i s  vital t o  the
safety of  the seven mill ion passengers
who now  pass  through t h e  terminal
annually.

For the  three-year-old micro i s  the
nerve centre of the only operation of its
kind in the field of civil aviation in the UK

the Bird Control Unit.
It acts as the logistical headquarters

for an ongoing struggle being conducted
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by the Manchester International Airport
Authority.

And the goal o f  this is to reduce the
risk o f  a i r c r a f t  c r a s h i n g  o r  b e i n g
damaged as a result of bird strikes.

Such has been the impact of the BBC
Micro on the project that the incidences
of birds colliding with planes has been
Cut by almost half in the last 12 months.

Using a  special ly written statist ical
data analysis program, the machine has
designed a  world-beating bird control
system b a s e d  o n  behav ioura l  a n d
ecological observations.

And th is  i s  highly significant i n  the
terms of aircraft safety, for  bird strikes
present a potentially far greater problem
than most people appreciate.

Birds have  b u m p e d  i n t o  a i r c r a f t
throughout aviat ion history,  t h e  f i r s t
recorded human fa ta l i t y  due  t o  th i s
phenomena being back in 1912,

But with the substantial increase in
airline traffic of  late, the risk factor has
increased a  thousandfold.  Today  on

average one aircraft crashes every 1.8
months as a result of a bird strike.

And the damage caused by incidents
involving birds now costs the aviation
industry tens  o f  m i l l i ons  o f  pounds
annually.

While the majority of these collisions
cause litt le or no damage. every one is
recognised as having disaster potential.

Back i n  1 9 6 0  a  Lockheed  L188
Electra crashed in Boston, USA. with the
loss of 62 lives after being involved in a
mid-air collision with a flock of starlings.

Much more recently a  Boeing 747
moving a t  95mph down the runway at
Charles de Gaulle Airport had to  abort
take-off when i t  ran i n t o  a  f lock o f
seagulls. A  subsequen t  inspection
revealed that two o f  the airliner's four.
engines had been seriously damaged.

Here in the UK, an average of four to
five bird strikes are reported for  every
10,000 take-offs.  And  t h i s  f igure is
considered to be most conservative due
to limitations of reporting procedures.

A breakdown shows that some 16 pec
cent of these are dangerous in that they
involve an aircraft engine.But the most
hazardous situation o f  a l l  — multiple
engine str ikes — occurs only once in
every 200,000 movements.

It is understandable then that airline
officials, increasingly concerned with
safety, have been carefully monitoring
the situation.

One Japanese airline, All-Nippon Air-
ways, has decided to tackle the problem
by painting intimidating birds' eyes on
the engine intakes of its fleet to frighten
away real birds.

But the Europeans are using a less
exotic approach in that they are calling
on the services of ornithologists.

Schiphol Airport i n  Amsterdam now
boasts five full-time bird men. The first
and only British civil airport to follow this
example to date is Manchester.

Some 18 months ago it set up its Bird
Control Unit under the direction of zoo-
logist Dr Callum Thomas. And because
of the vast task that confronted him, Dr
Thomas in  turn called on his own BBC
Micro for back up.

"I am using the machine on which I
wrote my PhD", he says. ''and i t  is more
than adequate for the task-,

But BBC Micro  o r  not .  t h e  project
would never have g o t  o f f  the  ground
without the expert known around Man-
chester Airport as "the bird man".

Callum Thomas graduated f rom the
Imperial C o l l e g e  o f  S c i e n c e  a n d
Technology. London University, wi th a
degree in zoology in 1976.

An Associate of  the Royal College of
Science, h e  obtained h is  doctorate at
Durham University studying the breeding
habits of birds.

He then happily spent the next five
years poking about rubbish tips to inves-
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During t h i s  t i m e ,  h e  pub l ished a
number of scientific papers and has lec-
tured i n  Br i ta in a n d  abroad o n  b i rd
behaviour.

Based at the airport, he can be found
wandering around i n  h i s  well ies f rom
dawn to dusk, peering out from behind
round wire-rimmed glasses as he looks
for dead birds.

For dead birds t o  h im — l ike  dead
bodies to policemen — tell a tale.

"It isn't difficult to see i f  they've been
in collision with an aircraft", he  says,
"and if they have then their details are
logged on the BBC Micro.

We also include data on the species
involved which t h e  micro  col lates t o
provide a  picture o f  the  frequency o f
which a  pa r t i cu la r  t y p e  o f  b i r d  i s
involved.

"From th is  we  have already estab-
lished that not all birds are equally strike
prone".

Data is  also fed into the BBC Micro
from forms that have to be fil led in  by
pilots involved i n  a  b i rd  str ike o r  by
ground personnel who find evidence —
such a blood and feathers during aircraft
overhaul.

Bird remains, n o  matter how small,
are also scrutinised to establish type.

"Each airport has its own unique bird
problem ar i s ing  f rom i t s  geographic
location, the local bird population and
the geography o f  the  a i r f ie ld" ,  says
DeThomas". A  f u l l  understanding o f
these factors is necessary in order that
an effective bird control programme can
be followed".

Visual observations carried out  by  Dr.
Thomas and his helpers — and subse-
quently fed into the BBC Micro — have
revealed that one third of all bird strikes
at Manchester involve gulls, one third
lapwings and 1 7  p e r  cent  swallows,
swifts and house martins.

And most incidents occur in the winter
months around about dawn,

Research i n to  why they are a t  the
airfield has elicited four main reasons —
to feed, to rest, to sleep or to breed.

"By observing the birds i t  is possible
to discover exactly what i t  is about the
airfield which attracts them", explains
the Bird Control Officer, "and also what
it is about their behaviour which makes
them more likely to get struck".

Gulls, i t  has been discovered, use
Manchester Airport primarily as a feed-
ing site, lapwings as a rest area, while
swallows, sw i f t s  and  house  mar t ins
divide their t ime between feeding and
breeding there,

Having identified why birds go there,

Vital data

Dr. Thomas has been examining ways to
make the site less appealing to them, in
particular ensuring tha t  there are  n o
sources of food.

As i t  has become known tha t  gul ls
enjoy feeding on worms washed on to
the runway by heavy rain, one answer to
this was to treat a strip of grass on each
side of the runway.

However the  major breakthrough t o
date came when the BBC Micro helped
identify that keeping grass at the airfield
about eight inches long would prove a
significant deterrent. For long grass, i t
has now been proved, is avoided by birds
as i t  makes i t  impossible for  them to
spot approaching predators while they
are feeding.

Scaremongering
The computer was also called upon to
analyse t h e  e f f e c t s  o f  b i rd-scar ing
techniques. Unfortunately, the  best o f
these — harassment by firing Very pistols
with bird-scaring cartridges as used a t
Manchester — has limited results. "The
trouble i s  they come back", says Dr.
Thomas.

And even broadcasting tapes of birds
in d ist ress i s  f a r  f rom be ing  to ta l l y
effective.

Scarecrows are of little use, as after a
time birds tend t o  s i t  on  them. Even
computerised models which wave their
arms can cause additional problems by
frightening birds so much they'll actually
fly into the path of aircraft.

Some military airfields have come up
with an answer in the form of hawks. But
as these can only be flown when there
are no aircraft landing or taking off, they
are of little use at busy civil airports.

"We have now reached a stage where

FEATURE

scope fo r  further improvement on our
air f ie ld i t s e l f  i s  l im i ted ' ' ,  s a y s  Dr.
Thomas. "So now we are busy identifying
other sites in this area which influence
bird hazards here".

With t h e  h e l p  o f  t h e  Manchester
School of Flying, the zoologist has been
tracking flocks o f  birds which regularly
pass over the airport.

"As a result, we have been able to plot
their feeding and rest ing grounds fo r
several miles around — up to eight miles
is considered the  danger zone — and
hopefully we can do something about
them".

One o f  t h e  courses o f  ac t ion  Dr.
Thomas is able to take is to oppose any
new rubbish sites in the immediate area
of the airport.

"We moni to r  p lanning appl icat ions
carefully and a re  qu ick  t o  make ou r
views known i f  the end result is likely to
provide fresh feeding grounds to bring
birds closer to the runways.

"I've a lso  made some recommend-
ations to the authorities regarding land-
scaping locally. For we must go out of
our way to  prevent new hazards l i ke
crops o f  new trees which in  2 0  years
time might become a starling roost-.

Despite a l l  this, Dr.  Thomas admits
there i s  no  foolproof method keeping
birds and aircraft apart_

"It i s  my belief that we wil l  only be
able to develop efficient and long last-
ing methods of control i f  we understand
the reason why the birds are attracted to
airfields", he insists.

"A prerequisite to this understanding
will be  continuing scientific studies o f
the behaviour and ecology of  the birds
themselves.

"We can only hope that one day as a
result o f  the work, the BBC Micro wil l
come up with a definitive answer . "

Is it a bird? is i t  a plane'? Dr Callum Thomas is aided in
his task to keep the two apart by his trusty BBC Micro
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INTER-WORD is fast, efficient and simple
to use. Being menu operated the
newcomer does not need to remember
strange key combinations or command
names. The menus are not a burden to the
experienced user since there are shortcuts
to access many of the features.

Some of  its special features are

Underline, bold and a special dotted style
are shown on screen exactly as they would
appear on the final p r i n tou t  Also left,
centred and r ight  justified text  is shown on
screen as you edit. What you see on screen
is really what you get on the printout.

Most people do not work on one document
at a time. INTER-WORD allows up to 16
documents to be stored in memory at
once, and text to be transferred from one
to another.

Built in facilities for printing text in up to 5
columns.

Simple and fast selection of all INTER-
WORD options and page layout.

Very large documents can be handled wi th
ease. INTER-WORD's unique multi-file
mode puts virtual ly no limits on document
size and allows simple and fast movement
to any point in the document.

Any page or range of pages may be
printed, even in multi-fi le mode, wi th any
number of copies.

IIE
MISIONSINSINStorc

'LA
Caramier [areas w i r

Inter-Word is part of the
'ROM Link series which
Is the only truly integrated
suite of ROMs for the BBC
micro.

E49.00+vat (E56.35)

Computer Concepts
Gaddesden Place, Hemel Hempstead.

Hens HP2 6EX., England.
Telephone (0442)8 3 9 3 3

IMP
These are common to most word
processors, but wi th INTER-WORD am
part of  the text can be marked and thP,
instantly moved, copied, deleted, print,
saved, underlined etc. There is no l in,
the amount that can he marked.

This enables the user to just type—no
to press to re•format the paragraph aft
changes to the text or margins have
made; the margins on the rulers can si
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
•  Past simple cursor movement to any
point
•  Easily tailored to any printer
•  Line numbering
•  Selectable screen colours
•  Compatible with the B, B+ and Mast
Solidisk Arles and Watford shadow
boards.

Buy INTER-WORD—if you don't like
it—send it back for a full refund!

(Available when
purchased
directly from
Computer
Conce t s

Access/Barclaycard accepted.
All orders despatched
within 24 hours.

•  M u l t i  l e  documents in memory

•  Mu l t i  column

•  P u l l  d o w n  m e n u  o p e r a t i o n

•  Mul t i - f i le  operat ion

•  Spec i f i c  p a g e  p r i n t i n g

2 0 0 / '  discount
Available to all WORD WISE PLUS
owners. Simply quote your serial
number, name and address when
ordering direct. Discount price:
E39.20 + VAT (E45.08 incl.)

A

"INTER-WORD is the most powerful and
comprehensive word processor available
for the BBC today. I t  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 BBC Micro"
Beebuy. p t

1

for the BBC micro
The integrated word processor

•  B l o c k  o p e r a t i o n s

MONEY-BACK
GUARANTEE

•  A u t o m a t i c  r e - f o r m a t t i n g

-
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Spell Master is designed for use
with all the major word processing

packages -Wordwise/Plus,
Inter-Word and View.

The ultimate spelling
checker for WORDWISE5
INTER-WORD and VIEW

Over 50,000 words are stored
permanently in the basic
dictionary ROM, easily
extended by the user into
sideways RAM and even ROM.
The speed at which words are
checked is around 10,000 per
minute.. .  much faster than any
other spelling checker
available.

Because Spell Master is a
ROM, it is always instantly
available from within your
word processor n o  need to
load it from disc each time.

The ultra-fast checking speed
allows a convenient check-as-
you-type mode to be used. In
this mode, every word is
instantly checked without loss
of typing speed.

A more detailed specification is available upon request

Recommended retail price £51.30 + VAT (g59.00 inclusive)
Available direct from Computer Concepts and all good BBC dealers

Computer
Concepts
Telephone orders welcome

Spell Master occupies just one
ROM socket, easily fitted to a
model-B, B+, B+128, Master or

Master Compact.

If you are unsure of the
spelling of a word, a special
'fuzzy match facility will list
words which approximate to
your guess at the spelling.
At any time at all, whether in
a word processor or not, a
'browse' facility will enable
any area of the dictionary to
be examined.

Extra star commands provide
many unusual facilities
associated with words -
anagrams, crossword
solutions, and so on...
MONEY-BACK GUARANTEE:
I f  you are not completely
satisfied with Spell Master,
we will refund the cost of any
purchase made direct from
Computer Concepts.

Gaddesden Place, Hemel Hempstead
Herts. HP2 6EX. T e l .  (0442) 63933.

• ACCESS & VISA accepted.



A  strange case from
the secret dossiers

I o f  Mark SmIddy

AS you, Sherlock Holmes. are taking a
quiet evening strol l ,  you  pass a  de-
tached well-lit house set back from the
road. Suddenly a terrible scream rends
the night. Quickly you investigate and
discover that at The Micro User birthday
party, a  crime has been committed.

The criminal has  been caught  b u t
refuses to say what he took or what he
did with it. He will only give you cryptic
clues.

You decide to find out what the villain
has taken, so you take him into a side
room and start to question him yourself.

Before you the devious devil lays out a
series of ? cards on the table and looks
at you expectantly, with a curious smile
on his face. You begin to ask him ques-
tions, such as:

Can I  e a t  i t ?
Would I  u n w r a p  t h i s ?
I s  i t  i n  t h e  s t u d y ?
Is  i t  s o r t  o f  r o u n d ?
Could I  w e a r  i t ?
Would i t  b e  w r a p p e d ?

And each time the question is relevant
he removes some o f  t he  cards. The
number of cards remaining on the table

QS
Q4/*

coins

tries%
obrA
obiS

card%lni
facts.441011

ti%,16/4%•S%
r 4 , r 4
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MAJOR VARIABLES
Your input.
Keywords token, 1 3  if not found.
Total number of possible commands, 15
at present.
Number of goes it's taken you.
Number of current object.
Name of current object..
Thirty numbers all mixed up.
Answer data on an object.
Work variables
Graphics temporary coordinates

100 REM MICRO USER Birthday game
110 REM (c)  The Micro User
120 REM Program by Mark Smiddy
130 REM Graphics by Guilder
140 MODE 1:PROCinit
150 REPEAT PROCshuffle
160 REPEAT *FX15,1
170 PROCmany—squares:PROCquery
180 PROCany—room:PROCquestion
190 UNTIL (1%
206 PRINT'Another game perhaps?'
218 S:GET AND OF:UNTIL G.78
226 PRINTlye byei':END
238 DEF PROCquerY
240 COLOUR 129:PRINT'>*;:COLOUR128:COL

OUR3:INPUT"14:14.41S*STRINGS(10,")
251tqW:FOR 1%.1 TO LENOS:la:ASCNIDS

(13,1%,1):IF EIX<>ASC-1' la*IaANDBDF
266 tqS.11qPCHRS8%:NEXT:BS:td$
270 tries%.triesi+1
2130 QW:REPEAT il%=14+1
290 UNTIL 011Wax OR ItiSTR(0,comEQZ)

)<>1) OR IINSTR(OS,objS)<>0 AND INSTR(NS
,T)<>0)

300 IF INSTR(S,T)<>0 PROCsolved
310 IF INSTIMIS;4ELP')<>0 PROChelp

Solve the
bir thday
par ty  riddle

indicates how close you are to knowing
what the object is. When you know the
object that  the  vi l lain used, you can
shout i ts name followed by an exclam-
ation mark,

IT IS A CANDLE!

The computer will accept the words
shown in the table and you can remind
yourself of these by typing HELP.

At the start of the game you can set a
clue level from hardest, 1, to easiest, 9.
This controls the number of acceptable
words the computer wil l  display when
you type HELP.

You will find i t  easier if you try to find

shuffle
maat_squares

square
query

allY_room
question

soived
init

table
help

320 IF (a.max PRINT-Please get t o  the
point HoLmes.':(1%.0

338 ENDPROt
340 DEF PROCsolved
350 IF INSTR(QX,obj$) I F  C%=6 CLS:PRIN

I-Sorry Holmes, you forgot ....... 'here w
as i t  hidden?":01%.-1:ENDPROC

360 IF  INSTR(OS,obj$1 I F  C%:1 CLS:PRIN
T'lleti done Mr Holmes,"you solved the
•ystery!"Do have some tea."...8%*-1:SX:t
ries%*clue%:PRINT-You score:";S%

370 IF  S%>6 AND St<15 PRINT'Jolly good
show.-:ENDPROC ELSE IF S%>11 ENDPROC
380 PRINT'Sorry Holmes, that's not i t .

Only Smarties have the answer!-;(1%=-1
390 ENDPROC
400 DEF PROCquestion
410 F1.8:IF 14>coms OR ia<4 ENOPROC:EL

SE 12%.41-3
426 XX.(lobjX-11 MOD 1111+1
438 01.facts%(X%,(1%):IF AX.1 PROCera se

:11.1 ELSE P 8
440 IF  AZ>clue% la=8
450 PRINTans$(1Z);(a..0
460 ENDPROC
470 DEF PROCe-ase

the room f i rs t ,  Wr i t e  down a l l  your
answers and keep track of what you ask.
The v i l l a in  w i l l  neve r  l i e ,  b u t  may
sometimes be vague. I f  only one card is
left facing up you should know what the
object is .  The  lower  your score, the
better,

Rooms
Verbs

Nouns

WORDS RECOGNISED
Hall, Study. Lounge.
Eat, Play, Small, Big, Wear,
Wrap, Round, Blow, Pull. Light.
Cake, Jel ly,  Bal l ,  Parcel,
Sweet, Card, Cracker,
Balloon, Candle, Hat.

MAJOR PROCEDURES
Shuffle the cards_
Draw cards.
Draw one card.

Get your input and interpretHandle the rooms.
Give an answer.
Has it been cracked?

Initialise the arrays and other set up.Draw the card table_
Give some help at easy levels.

480 FOR fa=1 TO 30
490 Ia.((card%(N)-1)  MOD 10)41
500 IF  facts%(X1,(1%)<>1 carca(14).0
510 NEXT:ENDPROC
520 DEF PROCanr-room
530 IF  (1%<.8 OR 41>3 ENDPROC
540 IF  ( ( 0 ) 1 + 9 )  DI  V 10).1a PRINT-Yes,

it is!':11.1:PROCno—room:PROCmany—squar
es:ELSE PRINT' No, I'm afraid not.":P%.6

550 ONI:ENDPROC
560 DEF PROCne—room
576 i n . 1 % * 1 0 . 1
586 FOR 1%.1 TO 30
598 IF  card%(1%).61%-9 OR care /QUA%

carca(IX).0
680 NEXT:ENDPROC
610 DEF PROCmany—squares
620 IF  11.0 ENDPROC
630 14.0:FOR 10.96 TO 1152 STEP 190
640 FOR 11.500 TO 1012 STEP 122
650 NX:NW:IF carca4a1:0 S%.96:PROCs

Ouare(1a,YL3,01:5%.80:SOUND 6,-10,6,1:P
ROCsquare(nf4,11-4,0,3) ELSE SZ.96:PROC
square(XX,11,3,6):ST.80:PROCsquare(X%f4o
Y%-4,3,3):SOUND 1,-10,6,1
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850 UNTIL I%=10:ENDPROC 1050 FOR X%=1 TO 10
660 NEXT:NEXT:ENDPROC 860 DEF PROCshuffle:CLS:*FX15,1 1060 READ * S I X % )
670 DEF PROCsquare(XLYLC1%,C2X) 870 PRINTTAB(10,1)Ihertock No1mes"TA0 1070 FOR T%21 TO coms-3
680 XX=XX+12:6COL 0,C1%;NOVE X%,YX:NOW (7,3rand the Birthday Partr:PRINTTAB(1 1080 READ facts%(X%,11)

E X%+5%,1PLOT 85,X%,Y%-SX:6COL 0,C2%:11 0,5)"Any key t o  start.":6=6ET:CLS:PRINT• 1090 NEXT:NEXT:ENDPROC
DYE XX,Y%-SX:NOVE X%+S%,11-S%:PLOT 85,X% Pease wai t  whi le I  s h u i f t e ! ' 1100 DATA 'No","Yes1Yeuchr,'That wou
+SLY% 880 FOR IX=1 TO 30:card%(“)=1%:NEXT Id be messyi1Perhapsn'Tricky!',"No.

690 IF card%(N%)<>0 IF  SX=80 ROVE X%+3 890 FOR 1%0 TO 29:FOR J%=1 TO 29 It 's paper, s i l l y. " , "No way, tha t  would
2,11-32:6COL 0,1:VDB5,ASC'?",4:MOVEX%,Y% 900 IF  RND(2)=1 swap%=card%(.1%):card%( go BAN6r,Theeeeeopww! Nothing happens.
-80:DRAW X%,Y%:DRAW X%40,11:6COL0,1:DRA JU=cardX(.1%+(30-J%)):card%(J%+(30-J%))=
W X%+80,Y%-80:DRAW XX,Y1-80 swap% 1110 DATA STUDY,HALL,LOUNGE,EAT,PLAY,S.

700 ENDPROC 910 NEXT:NEXT ALL,816,WEAR,WRAP,ROUND,SQUARE,LIGHT,01.0
710 DEF PROCtable 920 objRND(30):C0:11%=0:P%=1:S%=0:t W,PULL,KICK,???
720 6COL 0,129:0U24,0;384;1276;10200 ries%=0 1120 DATA CAKE,1,3,0,1,3,0,1,0,0,8,0,3

6 930 objSmobjE((abj%.1) NOD 10)+1) 1130 DATA JELLY,1,3,1,0,3,0,1,0,0,8,0,3
730 6COL 0,2:NOVE 16,400:NOVE 16,1008: 940 INPUT"Enter your c lue l eve l  1-9:"c 1140 DATA 8ALL,2,1,0,1,5,0,1,0,7,8,0,1

PLOT 85,1264,1008:MOVE1264,400:NOVE 16,4
10:PLOT 85,1264,1008

lue%:IF clue%<1 elue%=1 ELSE I F  clue%>9
clue%=9

1150 DATA PARCEL,2,0,0,1,5,1,0,1,6,8,0,

740 ENDPROC 950 CLS:PRINT '0k,  She r tock . . . " I t ' s 1160 DATA SWEET,1,0,1,0,0,4,1,0,0,8,0,0
750 DEF PROChelp up to  you nowi—Ask away  • 1170 DATA CARD,2,0,1,0,0,0,0,1,6,8,0,0
760 41%=0:IF clue%<4 PRINT"No help on t

his level.':ENDPROC
960 ENDPROC
970 DEF PROCinit

1180 DATA CRACKER,2,1,1,0,0,4,1,0,6,8,1

770 I%=0:REPEAT g=0:REPEAT 980 COLOUR 3:C010UR129:6COL0,128 1190 DATA BALLOON,2,1,0,1,0,0,1,0,7,1,0
780 3=1%+1:A=A+1:PRINTc0m$(1%);:IF 990 VDU 28,1,31,38,21,12,24,44;16;1224 '0

I%<coas PRINT', ';:ELSE PRINT".';
790 UNTIL J%=5 OR IX=coms:PRINT

;336;16:C010UR128:VDU 28,2,30,37,22,12,1
9,1,1;009,2,2;0;19,3,7;0;

1200 DATA CANDLE,2,0,1,0,5,4,1,0,1,1,0,

800 UNTIL I c o m s 1000 PROCtable 1210 DATA HAT,2,4,0,1,1,0,1,0,6,8,0,0
810 IF  clue%<=7 ENDPROC 1010 G=RND(-TINE);coms=15:max=coms+1
820 I%=0:REPEAT .1%=0:REPEAT 1020 DIM faces%(10,coms-3),card%(30),co
830 I2=1%+1:A=A+1:PRINTobj$(1%);:IF ISImax),obj$(10),ans$(8) This listing is included in this

IX.,-10 PRINT', ";:ELS( PRINT".*; 1030 FOR 3 = 0  TO 8:READ ans$(1%):NEXT month's cassette tape offer. See
840 UNTIL J%=5 OR 1%i:10:PRINT 1040 FOR I%.I  TO max:READ comS(I%):NEXT order form on Page 159_
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Have a word
with your micro

for just C149+ VA;
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
•  Understands up to ten words or phrases at any

one time.
•  Listens in any language.
•  Is simple to install and simple to operate.
•  Can be quickly and easily incorporated into

any program.
•  Comes with detailed operating instructions

and training.
•  Is totally reliable and achieves up to 95%

accuracy.
*Includes microphone and stand.
System in photograph includes opt ional  headset fo r  E25.00 ( + VAT )

TEL.: FALMOUTH (0326) 75290

B+
GAME

111J LoAto]

r T o :  R & D Speech Technology
Waterside House
Pons harden, Pentyn
Cornwall, TR10 8AR

( R & D  SPEECH TE(HNOLCIC

..A, , . .  0  . . . - . . i
•  •  )u.

ICRO-1101a
•ROMPIPPEIrr

A s k t . 1 1 1 .

ALC

I T i c k  the Boxes for the Items Required

I P l e a s e  supply MICRO-VOICE(S) at £176.35(inc. VAT and P813)

I L I  Please supply  B B C  Model B3-way 1MHz bus connectors at f l  7.99

I  N a m e
Address

I  P o s t  Code

1 I

Match 1987 MICRO USER 25



Double density disc interlace

Solidisk very popular Double
Density Disc Filing System
(DEWS) is based on the WD-1770
floppy disc controller, the same
chip used on the Beeb-Plus and
the Master series, totally
hardware compatible with Acorn
1770 DFS and ADFS ROMs. The
DDFS is suitable for virtually any
type of floppy disc drives, 31/7"
and 51/4, 40 track and 80 track.
single and double-sided with or
without power supply unit New
low price without DFS ROM
E 3 5 . 0 0
(order as XR/DEWS)

1770+82711 dual floppy disc controller
Interface

Solidisk DFDC (1770+8271) is the best seller in disc upgrades
for Model B's already fitted with an INTEL 8271 chip (Acorn,
Watford. Pace, Viglen, Cumana etc). I t  plugs into the 8271
socket with the latter relocated on the DFDC itself. This is the
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 ACWS ROMs_ as
well as Solidisk DES 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
DFS 2.2 ROM alone if ADFS is
not required. New low price
without DFS ROM E 4 0 . 0 0
(order as XR/DFDC)

Low cost 3 % inch disc drives

The new generation of THIRD HEIGHT 3 and a half inch
Floppy Disc Drives offers unprecedented value for money.
They feature Double-sided, 80 track per side mechanism
offering up to 640K per disc in double density and ADFS. Low
power. large capacity, extremely quiet mechanism, robust
media and LOWER PRICE than 5
and 1/4 drives make them
irresistable. They are also the
newly adopted Acorn disc
standard. Cased. all leads. One
year guarantee.
Order as 3.5 INCH-DRIVE (BO
track,Double-sided)  E 9 0 , 0 0
FREE demonstration diskett
(double sided) in DES format
while stock lasts (containing a
Database, a Word-processor and
a selection of games and disc
utilities). Separate power supply
for BBC Model B, issue 2 or
Electron is available at £25.00.
Order as 3.5/PSU.

Special leads

A Special set of leads to connect TWO drives in ANY
combination of 51,4 and 31..4 drives is available separately at
only E15.00 or only E8.00 surcharge if supplied in lieu of
standard le2ds O r d e r  as SPECIAL L E A D S

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

The finest product yet for any BBC computer fitted with the
1770 Floppy Disc Controller (Model B, Plus and Master 128K
and Electron) encompassing many Master 128K
specifications. The list of features is so extensive that it would
require a lot more space to describe it. In brief, it has ALL the
features of the 2.2 DFS ROM except device drivers for the
INTEL-8271 chip. full ADFS implementation comparable to
the MASTER 128K_ Plus ANS-FORMAT (FORM40, FOR M80
and FORM160) and VERIFY. Plus
MVDFS and MVADFS to transfer
files between DFS and ADFS
formats with automatic PAUSE
for disc change rendering
possible to operate with a single
drive. Low PAGE value.
Compatible with 6502, Z80,
32016, 80186 (Master version)
Second Processor. Two
manuals_
Normally 00.00 but if order with
DDFS or U D C  only  E 2 0 . 0 0
Please mention computer model
when ordering. Order as
ROMS2.1S. Also available on a
single 32K EPROM as
ROM2.1/32.

Single and double density disc filing
system ROM version 2.2

The most powerful and versatile U S  ROM available for the
BBC model B. the BBC Plus and the Master 1.28K. Suitable for
both 8271 and 1770 Floppy Disc Controller. Double density
allows up to 60% increase over conventional format or 640K
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
Write. It works with Z80. 6502 second processors and Eco net
and also is very fast on comparative review benchmarks.
Built-in commands include
FORMAT (F40 and F80). VERIFY,
DZAP, MZAP, RECOVER.
RESTORE, WORD, RTRACK,
WTRACK etc A l s o ,  ENABLE
M allows IBM PC discs to be read
or written to. Extensive User
Manual covers many technical
details Supplied on 16K
EPROM.
Normally E15.00 but if order with
DDFS or DFDC only  E l  0.00
Please mention computer model
when ordering. Order as
ROM2.2.

Unbeatable quality 5 and 1/4 inch disc drives

Also available are NEC or
MITSUBISHI 5 and 1/4 inch, 80

1 1 / a t i

track, double-sided drives at a
very attractive price. Cased in
matching cream co lour,  all
leads. Only  E 1 0 9  00

Free bridge unit for
twin drive systems

If you pay for two drives on a single order, we will offer you,
absolutely FREE this practical BRIDGE unit. Solid steel
construction, suitable for all Models of BBC and Master 128K.

SOUDISIC TECHNOLOGY LIMITED, 17 SWEYNE AYE, SOUTHEND-ON-SEA, ESSEX SS2 WO. TEL. SOUTHEND (0702) 354674 (16 lines).



Electron Disc Interface:

This unit (EFS) plugs into the PLUS-1 Expansion
and allows connection of a twin disc drive system
and a Winchester. The Disc Interface is based on
the same WD1770 chip as used on the Beeb,
The Electron Disc Filing System software in ROM
(32K) is a version of the Solidisk ADFS 2.1 thus
offers a large degree of compatibility with Beeb
software. The system is capable of both Beeb
DFS format (single and double density) and
ADFS format as used on the Acorn PLUS-3.
The unit also has a 16K of Sideways RAM which
can be used to load ROM images. The unit is
guaranteed for one full year but we warn the
users tha t  t he  bui l t - in  Sideways RAM i s
UNRELIABLE hence the reduced price of Only:
1 5 0 . 0 0 .
Use a disc system with built-in power supply unit.

Old Style SWR32 and 128K:
This exceedingly popular system (30,000 plus units
sold) enables the Beeb user to load one or two ROM
images into the Beeb, make a 16K printer buffer, use
DES-with PAGE at &EDO, play games, run bigger
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
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 memory
to 128K bytes of RAM.
This system is now superseded by the new FOURMEG
series and therefore offered at a knock-down price of
ONLY E20.00 for a complete unit, excluding software.
The 96k add-on piggy-back memory board is also
greatly reduced.
Order as SWR32  E 2 0 . 0 0
Order as SWR128 (SWR32 with 96K extension)  E50.00
NB: Manual supplied but software (not strictly required)
not included.
The supportive software is a series of 15 diskettes,
available on either 40 or 80 track DES diskettes. You
can buy any number of VOLUMES although we
recommend you buy by PACK of FIVE volumes. PACK
1 (volumes 1 to 5) contains general applications such
as MENU, PRINTER, DESOE00, SILEXICON etc. PACK
2 contains programming applications (SOLIMON.
SOLITRACE, TELETEXT EDITOR, SPRITES, DFS arid
ADFS etc). PACK 3 contains exclusively computer
games. Each diskette is priced at only E2.00, software
PACK is E10.00 for 5 diskettes.
Order as VOL. XX  E 2 . 0 0
Order as SOFT/PACK 1 or  2 or 3  1 1 0 . 0 0

It.-11111

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
E150,00. Please ring
for brochure.

UI

In Brief:

The range of Solidisk Add-Ons for the Beeb is quite
extensive. For example: TWOMEG-32K E 5 0  00,
FOURMEG-32K ...E70.00, SWR64 with S/W pack 1
E60.00, SWR128 (new style) with S W  pack 1 E 8 0 . 0 0 ,
FOURMEG-256K with WORDWISE PLUS E 1 7 5 . 0 0 ,
DDFS (1770) E 3 5 . 0 0 ,  DFDC (1770-8271) E 4 0 . 0 0 ,
DFS 2.2 ROM ,  E15.00, ADFS 2,1 ROM set £ 3 0 . 0 0 ,
314inch (80 track double sided) drive E 9 0 . 0 0 ,  51/4
inch drive E 1 0 9 . 0 0 ,  20MB Winchester with PSU
£745.00, Linemaster communication ROM , . E10.00,
Insight intelligent disassembler ROM E 1 5 . 0 0 ,
Solimon machine code monitor ROM £ 1 0 . 0 0 .
Toolkit ROM E 1 0 . 0 0 ,  S/W pack (1 to 3) of 5 discs
00.00, 2764 EPROM ,  £1.00 each, 27128 E 3 , 0 0 .
27256 E 6 , 0 0 .  EPROM programmer for 2764/27128
E19.00, EPROM programmer for 27256 E 2 1 . 0 0 ,

EPROM Eraser E20_00 .

Send to;

Order Form

ITEM P R I C E

1)

2)

3)

ADD post and packing  E 2 , 0 0
(E3.00 for disc drive)
TOTAL:

Name

Address

Access/Visa Account

Solidisk Technology Ltd
17 Sweyne Avenue, Southend-on-Sea
Essex SS2
We reserve the right to change PnCes and specAtcahons vwdhow
nonce to improvement

VMS POMMY MS101105



SOLIDISK FOURMEG 256K

TWO MEG 256, 16K MANAGER ROM L-I15.00
TWO MEG 256, WITH WORDWISE + £145.00
TWO MEG 256, WITH INTERWORD £165.00
FOURMEG 256, WITH WORDWISE+ £165.00
FOURMEG 256, WITH INTERWORD £185.00
ROM board TRADE IN discount 1'30.00
Post and packing E2.00

Twomeg 32K 1E50,00
65CO2 (2MHz)for the above E10 .00
Or upgrade to fourmeg £25.00
Fourmeg 32K L70.00
Post and packing f  2.00

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 ROMs 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 to 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, No user memory is then lost to the screen,
whatever the screen mode.
You can turn the extra memory into a RAM DISC 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:

Shadow Sideways ROM and
Sideways RAM All in One for E50:
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 is in 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 128K.
The middle row contains 32K of additional c y o s ,  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 FOUR MEG 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 ROMs 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 65CO2 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.

SOUDISIC TECHNOLOGY LIMITED, 17 SwEYNE AYE, SOUTHEND-ON-SEA, ESSEY SS9 6JO. TEL SOUTHEND 3 5 4 6 7 4 ( 1 6  flees).
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MASTER SERIES:
AMI315
40812
AD006
AD038
ADM 3

MANUALS AND DOCUMENTATION:
ADJ22
A0,123

MASTER COMPACT SERIES:
40820
A01320rACIF 30
A0820•ADF31
ADEI20•ADF32
ADF15
ADE-16
ADF1 7

ACORN SOFTWARE:
SUB27
SUB18

Master 128
Master ET
Turbo Upgrade
80126/512K
Eprom cartndge

Ref manual Pt 1
Ref manual Pi 2

Master Compact Single drive
Master Compact S•'D wrth TV mod.
Master Compact S/0 with Mono monitor
Master Compact S iD with Colour monitor
RS232 kit
Second 3.5" floppy drive
PAL TV Aclaptre

V•ewstore database ROM
Pascal
FORTH
LISP
MICRO- PROLOG

441.25
457_35
537,85
687.35

29 90
113 85

29.90

59 80
69 00
19 90
19.90
79.95

SOLIDISK SOFTWARE ROMS:
PCFS
PCMAN
COWS

MADFS
LMS
SOLIMON
INSIGHT
aVP

ADEIO
AEH1 7
AEH18
AEH19
ALH20
AEH21
AES21
AES22

Compatible with PC and MS DOS d.scr
MANUAL FOR PUS
single and double density OFS ROM for
the COMPACT
OFS and ADFS ROM (3210 fur the Master
communicaison ROM for the Master
Machine code monitor for Master/Compact
Intelligent disassembler. X REF
Eprorn programmer software iBk I

Econet plug•in
100m Cable
lOstation lead set
Econet starter kit
Econet bodge
Econet socket kit
Level 2 Frlesereer
Printer server ROM

10 00
20.00
10.00
10.00
20.00

5 00

ECONET PRODUCTS:
49 99
99.00
29.00
99.00

199 00
29 95

249 00
49 00

DISC DRIVES:
F335
IWIN35
F0525
IWIN525
20M13

3 5" 80-track double-sided single drive
Twin OF35
5 25'80-track double sided single drive
Twin F0525
Winchester new model, low cost SEAGATE

( 1 0 0  00
f  200 00
1115 00
/230 ,00
1700.00

PRINTERS:
LX86
L,XTE
LXDSF
FX85
FXTF
OlCISF
NLIO
NLCSF
NLRIB
MP165

EPSR18
J6100
JUR IB
PAPER

MONITORS:
13M7502
8M7522
0.18533
TAXAN3
TAXAN2

XC1404

StliTK 1

SWPK2

EPSON LX86 4 2M printer lead
11(80 Tractor Feed
LX80 Cut Sheet Feeder
EPSON FX85 NLO I 2M printer lead
FX135 Tractor Feed
FX135 Cut Sheer Feeder
STAR 60 col-120 cps par. 2M lead
Cut Sheet Feeder for NL-10
Black Ribbon for NL 10
Tractc, and pith feed, 165 cos NLO.
2M printer lead exceptional value
Black ribbon for Epson and MP165
JUKI 6100 Daisy Wheel 2 M  printer lead
JUK1 6100 black vinyl printer ribbon
2000 sheets cont. paper. A4 size 11" 9 •5"

12" Philips hires green screen. lead
12" Philips hi • res amber screen, lead
14" h.-res Colour Monitor. lead
12" TAXAN Supervision 3, hires RGB Colour, lead
12" TAXAN Supervision?, Merdium-res RGB Colour
monitor, lead
l i t "  Mitsubishi Rae colour monitor, lead

5 software discs. 80 track Database,
spelling c h e e r,  machine code monitor,
Macro Basic etc 5.25" formal
3 5" format
5 software discs. 80 track. Games
5 25" format
15 4,rrnat

499.00 M 0 5 2 5
399.00 M 0 5 5 7

125 C 1 0 2
2 2 8 0 0  C 1 0 3

14.95 C 1 0 4

249.00
31.30
53.63

360.00
30.59

123.60
211900

59.99
5 54

25001)
4.00

340.00
2.00

14 00

85.00
136 00

299 00
375 00

315 00
260,00

sorrwARE PACKS:
/ 1 0  00
/ 1 5  00

14.95
14.95

DISKETTES:

CARTRIDGES:
ADE 13
EPR32
RAM32

MEGA256

MEGA256

EXTRA DISCOUNT
If you buy a disc drive or a printer or a monitor at the same time you buy a Master or a
Compact, you are cpualifted for SYSTEM DISCOUNT and a free Software Pack 1 tworthf  10 00 ot morel

Normal Package
Price
( 6 0 )  1899
C100 (799
1800 1899
/900 /999
/1000 arid above

Example of system

00 1  C o m p a c t  Mono *MP165 printer15.
5 0 0  2  C o m p a c t  Colour .Juki  6100

3 M a s t e r  128 • twin F/Drives
4 M a s t e r  128. twin F/Drives.

CM8533 Colour monitor
5 e x a m p l e  4 M P 1  65 printer
6 M a s t e r  512 •  twin F/Drives
7 M a s t e r  Si? • twin F.'Doves.

orus 20 MB Winchester

Please f i l l  and  send to

Solidisk Technology Ltd
17 Sweyne Avenue
Southend-on-Sea, Essex SS2 6JQ

Name

Address:

Items

Price:

Total:

Access/Barclay

5'.4" low cost VEREX for all drives
5 I.4" 111-ral MDSS 7. Verbatim OSOD 961or
3 5" low cost Verbatim for all drives
3,5" hi-rid 90097M Vertbahm DSOD 135 uti
3" CF2/msorr sof all Amstrad drives

Acorn Eprom cartridge for two 27128
splichsk Eprom cartridge for one 27256
SoliJish 32K RAM cartridge with battery
backup and write protect switch
Sohdisk 256K Maga RAM card with RAM disc
and printer buffer in ROM
Solichsk 1 Megabyte Mega-RAM card with
RAM disc and wooer butter in ROM
Expected price in April/May

System
Discount

3%
4%
5%
6%
7%

£ 1 5 0 0
Tel, Southend 10702) 354674 (16 limn).

.1200
25.00
20.00
28.00
39 00

14.95
8.00

25 00

100 00

POA
225.00

Reduction
£18 £21
128-132
/40-C45
154.160
( 7 0 ( 11

normal price Discount N e t  oriel
797 85 3 1  95 7 6 5 9 4

102735 7 1  09 9 5 5  11
729 00 2 9  16 6 9 9  84

1028 00 7 1 . 9 5  9 5 6  04
1288 00 9 0  15 1 1 9 7 . 8 4
957 00 5 7  42 8 9 9  58

1 FIST 00 1 1 5 9 9  1 5 4 1 . 0 1

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 Reduced COMMiSSiOr)
available i f  you are UPGRADING your 88C to a Master, ask for a MASTERPLAN
cootemon

ABC Model w e  btry at w e  sell at
B•issue 2 1 3 1  1 7 5
B•issue31 1 9 1  2 2 5
8-issue 4 1 8 7  2 5 0
El-/ssue 7 2 2 5  3 0 0
The prices above are given as average for very clean arid good condition machines.
Please I irig for %tack allocation before you call

ORDERING BY POST:
All items can be ordered by post, sending the coupon below and enclosing cheques.
POs. drafts or credit card numbers or by phone P and P •s charged as follows
Less than 1 KG leg software, cartridges and books/ / 2 . 0 0
Up to 3 KGs leg sovle deo drive-al £3 .00
Up to 10 KGsleg computer, monitors, printers. twin disc drives' youcan speedy tether
parcel post IS 00 or courrier/Datapost 112.00.
Above 104(Gsleg complete sysiernl• please either a llow generously or g ive use ring forquotation

ORDER FORM

P & P: t2/ f31t6 i t  2

I I I 1 J 1 1 1 1 1 1 1 1 1 1
110•00 S o f i d i s k  Technology Limited, 17 Sweyne Ave. Southend-on-See. Essex SS2 (LIG

SOLIOISK TECHNOLOGY MASUD, 17 SWEYNE AVE, SOUTHEND-ON-SEA, ESSEX SSE &Kt TEL. sounitmo (070E) 354474 (16 lines).



EPROMS, 8271
Ex VAT Inc VAT

i.9 27128 250nS 2 . 5 7  2 _ 9 5
10. 27128 250nS 2 . 3 0  2 . 6 5
1-9 2784 250nS 2 . 2 6  2 . 8 0
10+2764 250nS 2 . 0 0  2 3 0
1-9 27256 250nS 4 . 5 7  5 2 5
10+27255 250nS 4 . 1 3  4 . 7 5
1-9 ITLICinoe eel 4 . 7 7  5 . 4 0
148771 controls.. 3 0 . 4 3  3 5 . 0 0
10.8771 centrality 2 9 . 0 0  3 3 . 4 5
1-9 6264 LP ISOnS 2 5 6  2 . 9 5
10+ 6264LP 150nS 2 3 0  2 . 8 5

SPECIAL OFFER
40/BOT disc drive

front Akhter.
& Acorn (WS

E149.95 Inc VAT

10 960 DiS 0/1) In library call10 Low cost Mb DS DAD in Ildraty Cabe
10 Low cost 12181pi DS DO bulk packed

MONITORS
Ex VAT

Philips CM8533 2 3 9 . 1 3
8k47502 6 8 . 7 0

Phlits BM7522 7 1 9 1
Acorn ADF 32 2 1 2 1 7
Taxan KX1 201 P31 6 6  09
Taxan KX1 202 P39 9 1 . 3 0
Taxan KX1 203 9 4 . 7 8
Taxan Sup Vision 2 2 6 0 . 0 0
Microvilec 1451MS 2 2 3 , 4 8

(Prices Inc. BBC CNA)

esefillogiisp

Canon PW1080A
with BBC cable & paper

£239.00 (E207.83+VAT)

JUKI 6100
with BBC cable & paP4zif

C259-00 (E225.22+VAT)

EPSON LX86
with BBC cable & p e r

£232.00 (C201.74+VAT)

PRINTER
LX Tractor Unil
LX Shwa Feeder
LX Print Rthon
NL-10 Shea Feeder
NI-10 Print Ribbon
KP/PW Print Bbidon

uki 6100 Oust Corer
Other Printers DC

DISKETTES (lifetime warranty)

Ex VAT
275.00
79.00
85.00

244.00
99.00

105,00
109.00
299.00
257.00

M e m i f  K X P 1  080
with BBC cable & paper

£159.00 (138.26+VAT)
Es VAT I n c  VAT

XXPIced r t e m  3 . 0 0  3 . 4 5
XXP11:03 Vlirm Praia Cada 6 6 5  9 9 5
XXP1080 Conte/amp Ron 1100 1 4 9 6

ADD ONS
vAT I n c  VAT

18,22 2 0 _ 9 5
47.83 5 5 . 0 0

100 3 4 5
47_83 5 5 . 0 0

410 5 . 5 2
3.3e 3 9 0
5.60 6 4 A
4.00 4 , 6 0
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WeSerue
E n N e f y d a y d e b v e r y  =

ROMS/U
Inter-Word
Inter.Sheet
Inter-Oiart
Wordase Plus
Spell Halter
itseet 2.1
%Taw3.0
ViewStore
VitexiSpell
AUX Max
Acorn 1770 OF S
ACom 8271 OFS
B PliA 64K to 1 2 (

CumanaCSX100
Curran!' CSX400
Curnana CS ICO
Curnana CDEIOOS
M a a r  CSX4004
M04008 4001t P S U
M 0602C 800k lilo PSU

D002E 900$C6 PSI.)
k4 D0020 ElOOk PSI.)

vend

PGRADES
Ex VAT Inc VAT

37.36 e a d o
36.52 4 1 0 0
24.35 2 8 . 0 0
37,39 4 1 0 0
40.87 4 7 . 0 0
36.52 4 2 . 0 3
55.65 6 4 0 0
36.52 4 2 3 0
30.39 3 4 . 9 5
16.09 1 8 . 5 0
42_61 4 9 , 3 0
41.74 4 8 . 0 0
26.00 2 6 . 9 0

DISC DRIVES
E ',VAT

91.30
124.35
117,39
252_17

94.715
116.52
19043
216.52

247.83

Ex VAT
1390

7.39
6.52

inVAT
105.00
143.03
135.00
290.00
109.00
134_00
219.00
2/9,00

285.00

MASTER/COMPACT
Ex VAT Inc VAT

Master 128K Micro 3 7 3 . 0 4  4 2 9 . 0 0
Master ET 128K Micro 3 3 8 . 0 0  3 8 8 . 7 0
512 Co-processor 1 8 5 . 0 0  2 1 2 . 7 5
Turbo upgrade 0 e . 0 0  112.70
Acorn Cartridges 1 0 . 8 7  1 2 . 5 0
Relerenos Manual . 1 4 . 5 0  1 4 . 5 0
View 3 Ober Guide 9 _ 0 0  9 _ 0 0
View Sheet User Guide 9 . 0 0  9 , 0 0
Masser A B Duel Covers 3 . 0 0  3 4 5
CAllOur Compact 5 4 3 . 4 8  8 2 5 . 0 0
Printer BUtiOr software 4 . 3 0  4 _ 9 5
Corrpaci 525 upgrade 1 3 _ 0 0  1 4 , 9 6
Second user BBC El's available

KagaiTaxanKP810
With BBC cable and paper

£239.00 (E207.83 +VAT)

CITIZEN 120D
with cable & paper

£175.00 (CI 52.17+VAT)

STAR NL10
with BBC cable & paper

£229.00 (E199.13+VAT)

PRINTERS/CABLES
Es VAT Inc VAT

Kauai-Taxan KP81 5 2 3 9 . 1 3  2 7 1 0 0
KagarTaxan KP910 3 3 1 3 . 2 6  3 8 9 . 0 0
Juiril 2200 ONV 2 2 5 2 2  2 5 0 . 0 0
lilP 165 1 7 3 . 0 4  1 9 9 . 0 0
12m (4 tool) BBC cabs & C O  8 . 9 0
2.0m (6 loot) Bac aible 7 , 7 8  8 . 9 6
Compact cable (printer) 8 . 6 6  9 . 9 5

Phone for our best pike before placing your order
EDUCATIONAL it GOVERNMENT ORDERS WELCOME

All products have a 12 month no quibble guarantee
Prices subiect to venation without prior notification

We are dosed to callers all day Wednesday & Saturday artemoonS
Carnage 92p (80p r• VAT) Secunco( E5,90 (E5,00 + VAT)

Micro Dept
128 West Street
Portchester,
Hants.
P016 9XE
Tel: 0705 325354

blic VAT
15.99
8.50
7.50

PACKAGE INCLUDES:

I Remote keyboard case with I 2m cable
2. Metal screened main unit casing including
internal fittings 51/4" drives.
3. Two switches which can be used for 410130 track switching
and be fitted either to the front or back of the unit.
4. Two blanking plates to blank out any
drive apertures that are not used.
5. Full labelling kit.
6. Fully illustrated fitting instructions,

ONLY E59.00 Inc VAT
(Please add 03 for insured courier delivery)

ACCESSORIES
DESCRIPTION P R I C E  INC VA!
(a) Dual drive data cable £ 9 . 0 0
(b) Dual drive power cable L 5 A 0 0
(c) Internal switched mode £ 3 2 . 0 0
power supply
(d) Fan kit £ 2 5 . 0 0
(e) Viglen Master Cartridge £ 1 4 . 9 5
System including two Viglen
Cartridges
(0 Viglen cartridge 0 , 9 9
(g) Fitting (for 31/2" drive) £ 9 . 0 0
00 Fitting charges start from C 1 5 . 0 0

VIGLEN

Card NO

Signature

Address

Tel No

V A

0
aos-roN
M A N O R

\flier% Computer Supplies Unit 7, Trumpet's Way,
Hanwell, London W7 2AQ, Sales Hotline 01-843 9903

Telex 919 304 VIGLEN G Fax 01 -574 5126

Please send rne ( . 0 t y )  Master Console System(s) Plus
Optional E sin(s) S t a t e  rel. ism,'
I enclose Cheque/P.0 for
Please add ( 8  for postage, packing and insurance I  prefer to pay by
ACCESS/BARCLAYCARD* (Delete whichever is not applicable)

Postcode

SHOWROOM OPENING TIMES
MON DAY, F ROM 9.00-S 30
SATURDAY 9 . 3 0 - 2  00
Orders from Educational
Establishments. Government
Departments and Plc
Companies accepted Education
discounts available. please cal.
Prices correchit hme of gong
to press and sullied to ava,sbilit

Name

Expiry Date

Credit cards valid if signed by
Cardholder Address below must be
the same as card holder's.

TRADE ENQUIRIES Vtgien Produets Unmet 2 ) 2 5  Penn Street Lonelem NI a  I-2212
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Give your BBC Master Micro Computer the profes-
sional PC look by replacing your existing lid with this
smartly styled package. The system is strong and
constructed in high impact ABS colour-matched to the
BBC Master, i t  gives your Master a very neat and
impressive look.

The photograph shows a fully kitted out back panel with the
host of accessories, such as switches. sockets, connectors,
etc. (not supplied) but are available.

• • • • = . . .

l l l l l  4 4 4 4 4  litel • 111111! •

0  Will support monitor u p  to 16" television set.
0  Can house two 5 1/4" disks or Winchester drives.
0  Capable of housing 3 1/2" drives,
0  Includes two switches (can be used for 40/80 track switching) which can be
fitted in the front or the rear The above photograph shows two front fittings.
0  Will take two Acorn cartridges or two Viglen cartridge system: each system
is capable of accepting two Viglen cartridges, thus allowing a total of four Viglen
cartridges to be used.
0  Keyboard is separate for ease of use.
0  Full internal metal screening.
0  Supplied with easy, do-it-yourself, fully illustrated instructions or can be fitted
by Viglen.

LI Available with fitted drives (51/4, 31/2" or Winchester) or as a complete
system including the master and monitor



Excellent
Worth buying
Only average
Could do better
Give it a miss

THOSE of you who have owned BBC Micros since the
early days will no doubt look back with fond memories of
such Acomsoft classics as Meteors, Arcadians and
Planetoid The new generation of BBC Micro and
Master users can now share these memories with the
release of The Acorn-soft Hits volumes land 2.

Volume 1 comprises Magic Mushrooms, Planetoid.
Maze, and Rocket Raid, Magic Mushrooms is a ladders
and levels game in which you play Murphy who's out
collecting mushrooms. To complete this task you must
negotiate escalators, conveyors, sheets of ice and

!Price. L9•95 each (cassettei £11.95 each (dtsel.

Supotter, Acornsoftatoettor Software, Regent House,
Sinner Lane. Leeds LS7 1AX Tel: 0'532 459453

IF you enjoyed Manic Miner and Jet Set Willy, get your
teeth into Miner Willys latest escapade, Jet Set Willy
-In order to control the little man, the new game follows
the same left, right and jump method as its
predecessors, but that's where the similarity ends.

As you wander around you'll find the odd familiar room
-  bathroom, master bedroom, security guard - but in
general the house is entirely different.

Owners of Manic Miner will be familiar with the strains
of "In the Hall of the Mountain King" keeping you
company as you play. JSWI I serenades you likewise-. A
built-in sound orvoff facility soon proves a godsend.

In JSWI the layout was a sprawling house in which the
way to move from room to room was fairly obvious. The

Nce: £7.95 (cassette). L11,95 ,,cifse) Supplier.
Twiesoft Addison Industrial Estate, Blaydon, Tyne and
Wear rtf21 4TE. Tel 091•414 4611

map of version Ills in four separate parts, and the
methods of getting between them are nothing short of -
arcane. It took me quite a long time to find the telepoil

According to the inlay card. Return restarts the game.
In fact it doesn't, but repeated pressing of Escape does
the trick.

One feature I found extremely irritating - and after a
while downright unfair - is that when you lose a life you
restart in exactly the same position. When you lose a life
in JSWI you restart at the point where you entered the
room: Not so JSWII. It's all too easy to get a long way into
the game. make one small mistake and suddenly lose
all seven lives in quick succession.

In this respect JSWII is less playable on the BEIC Micro
than JSWI. Software Projects. the original publisher of
the Miner Willy games, intended that all conversions
should remain faithful to the Spectrum version. simple
graphics and all.

If misguided loyalty to the Spectrum original is the

only reason for this loss of playability, the programmer
should be shot. These passing gripes aside, I find the
game great fun. Addicts of the previous versions will
probably yump at it.

If you're after pretty graphics. Jet Set Willy II isn't for
you. If you like platform games, with puzzles that can be
solved only with split-second timing and pixel-precise
positioning, grab it: You won't be disappointed.

P o s i t i o n  2 0  I n  f e o n t .  ! e l a n d  S l i d .
Lops t o  g o  5  • o h i o d .  a  aaaaa Tu r b o

MOST micros have their motor racing games but that's
all they are - games. Revs is one of the few programs
which actually justifies the label of simulation. It must
be one of the best motor racing programs on any micro

This re-release follows the AcornsoffiSuperior
Software alliance, The new package includes the
original program plus Revs 4 Tracks which used to sell
separately with its own price tag of nearly £12.

Revs squeezes you into the cockpit of a Ralt R13
Toyota Novamotor. It may only produce 160bhp but try
putting your foot down when in a lower gear and you'll
SIM be fighting to keep her in a straight line.

The screen display shows the cockpit instruments,
steering wheel. wing mirrors, and the circuit in front of

Price: £9 95 (cassette) f  14 95 (rftsct Supplier:
AcomsoftSupertor Software, Regent House. Skinner
Lane. Leeds LS7 .L4k. Tel: 0532 459453

you. The realism of the outside world giyes the game much
of its appeal. Each of the five circuits has been lovingly
reduced in size and shoe-homed inside your micro.

The bends and straights are all there, even the nse
and fall of the circuit is simulated. This is so good that
you can feel yourself going up and down with the car.

A practice option allows you to discover the ins and
outs of each circuit before trying it for real. Select the
race option and you'll be asked for the class of race you
wish to compete in. ranging from novice to professional.

You can then spend between five and twenty minutes
trying to achieve a good lap time to determine your
position on the starting grid.

As with the real thing. you can adjust the settings of
the front and rear wings, A high setting will help keep
you on the track but will also reduce the cars top speed.

The circuit's realism is repeated in the cars handling.
You'll spend your first few hours just trying to complete a

circuit. One tip is to take the corners in one of the higher
gears - you've five to choose from. When driving in a IN
gear the acceleration is so fierce that the car yell spin at
the slightest turn of the steering wheel.

Revs is an acknowledged classic. If you didn't buy it
the first time round then get it now - it's even better

lames Udell
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dissolving floors. As it this weren't enough yceire chased
by marauding mutant tomatoes in a race against time
The game also includes an easy-to-use screen designer.

Planetoid is a faithful reproduction of that arcade
classic. Defender. Flying your spaceship at low level
over a planet s surface you blast aliens which aft
kidnapping your compatriots.

Working your way through the levels you encounter
greater numbers and different varieties of alien, all
becoming progressively faster and meaner.

If you're going to be a Planetoid expert you'll need a
keen eye, lightning reflexes, and seven fingers which
work together in perfect harmony.

In Maze you have to recover three coloured tags from
a huge 3D maze and then drop them into a large box
also hidden in the maze. At this point you are given a key

that is passport to the next level. Killer robots patrol
the maze giving the game its edge. You may not be able
to see them but their mechanical whirring gets louder as
they home in on you. The tension can be incredible

The final game in volume 1 is Rocket Raid, another
arcade clone. Fly your spaceship deep into an alien
cavern, avoiding or zapping enemy missiles. and



attacking enemy fuel and ammunition dumps to
replenish your stocks

The cavern is divided into distinct sections, each
containing a new and different challenge

The steady flow of high quality software is maintained
as we boot up volume 2, which contains Starship
Command, Arcadians. Meteors, and Labyrinth.

Trivial Pursuit - Young Player's Edition
ITIE computerised version of the best-selling board
game Trivial Pursuit has been very successful, judging
by rts•high position in the Gallup charts.

Supplied with that game are 3000 questions taken
mainly from the Genus Edition. Now you can buy the
Young Player's Edition, either as a complete game, or as
a Question Pack if you already have Trivial Pursuits.

This release makes it much more of a family game.
Questions are stored in eight files on a separate
cassette, four containing questions for 7 to 12 year

Price: 114 95 (cassette) 119.95 (dose) 17.95
(questions cassette)
Smatter Oornark, 204 Worple Road. LonOm SW20 8PN
Tel. 01,947 6524

olds, the rest for 12 years upwards.
The tape holds a total of 3000 questions on People

and Places, Good Times. Science and Technology, Art
and Culture, Natural World. and Games and Hobbies.

You will be faced with such questions as, "Does an
elephant drink with its mouth or its trunk?". and "Vto
was the hero of Raiders of the Lost Ark?". None of the
questions are held in memory, a new one being loaded
from the cassette every move. This takes three to five
seconds and can become a little tedious.

I won't go into too much detail of the game as this was
covered in the December 1986 issue of The Micro User.
Suffice to say that the game contains a not•too-
impressive representation of the Trivial Pursuit board.

Questions can be of three types: A straightforward
written question as in the board game. a picture

question for which a projection screen is lowered to
display an image. Of a musical question

The package contains an interesting set of questions
The graphics aren't amazing but unless you've seen the
excellent Amstrad or Commodore versions you probably
won't be too disappointed.

Steve Brook

Colossus 4 Chess *

ACCORDING to COS Software. Colossus 4 Chess is The
best chess playing program for home computers".
Having spent all night locked in mental combat with it I
am inclined to agree.

The disc version checks which BBC Micro you are
using Anything other than a standard model B results in
3 641i program being loaded.

This version allows you to play back any of the 34
chess games stored as data files The majority were
played between a micro, mini, or mainframe computer,
and a human opponent, This review, however, is based
on the 32h version,

To give you some idea of the program's playing
strength. the instruction booklet contains a list of
esults obtained when Colossus took on the best of the
rest. Of the 21 programs challenged only six managed to

P•rice, 19.95 /cassette) 114.95 (disc). Supplier. COS
Seism, Sine( House, Sitter Stied, Doncaster ON1
1Ht, Ter 0,302 21134

starsiep Lon:nand uses classy nigh resolution line
drawings to depict both your own and the alien
spacecraft Boldly going where no man has gone before
you face an endless stream of alien ships just aslung to
be annihilated.

When things get too hectic you do what any self-
respecting starship captain would do - bail out. If
Starfleet consider that you scored sufficient points you'll
be given another command on a new style starship

No collection could be complete without my wife's
arcade favourite, Arcadians, an excellent version of the
arcade game Ga laxians. In this the follow-up to Space
Invaders the alien hordes take to the wing and dive
bomb your laser base.

Arcadians is fast. funous, colourful, and ready with
big bonus points for the pilot who stands fast and shoots
the mothership and her two escorts as Mey come in for

avoid a 16-0 whitewash. The best of the contenders won
only five games.

The game is played on a 211 Mode 4 board which
occupies two thirds of the screen. The rest of the display
is devoted to the clocks and algebraic notation of the
previous move.

You move pieces using the cursor keys or by entering
algebraic rotation. The 64k version allows a joystick to
be used.

The program recognises a drawn game by three-fold
repetition of position, the 50 move rule, or if neither
side has adequate pieces to mate the other. It also
acknowledges checkmate, stalemate, and time-up -the
latter only used in certain playing modes.

Colossus offers a choice of six playing modes, most
differing only in the way that the time clock is used. In
Equality mode the time taken for the computer to make a
move will echo that of your own.

The last two modes are concerned with problem
solving. Infinite mode is intended to be used with "find

the kill.
Meteors, based on Asteroids down to the last detail,

proves that the simplest ideas are often the best Why
should blasting rocks prove to be so addictive? Maybe
it's the way that they float effortlessly through space. or
the panic that grips you as you find yourself spinning
frantically amid a barrage of speeding boulders.

In Labyrinth, the fourth and final game of volume 2,
you search for magic crystals in a complex maze of
adjoining rooms, During your quest you will encounter
mouth-watering fruit to replenish your energy level, and
numerous technicolour monsters that must be crushed
with your boulder. Top class.

These are the classiest compilations I have seen for
the C  Micro. There is not a single bad program in
either volume. They're real collectors items,

len Revis
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the best move in this position" problems and will run for
days if necessary. The second type is designed to tackle
chess mating problems and will solve normal mates.
self mates, and help mates, for up to seven moves
ahead.

Colossus will allow you to step back through the game
and try a different line of attack, or even play itself - the
list of features is too long to mention.

If you have ever wished for an all-singing, all-dancing
chess program that could play a decent game, look no
further

Stew Reed
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SOFTWARE

Dodgy Geezers
THE team that produced Hampstead and Terrorrnolinos
has been at it again This time its a B movie spoof —
betrayed criminal seeks revenge, and all that stuff

You play a character just released from jail who has to
come to terms with his surroundings Your task is to
learn the lie of the land. assemble a team of criminals
and, I think, do a blag job on a bank..

put it like that because I haven't yet solved the first
part of this two-part adventure, but what I have seen
makes me recommend it

The cassette inlay gives good, clear directions, and
quickly creates an atmosphere that is continued in the
game.

Rice: 18.85. Supplier Meiboume House. 60 High
Street, Hampton Wick, Kingston-upon-Thames, Surrey
KT1 406. Tel: 01-943 3911

The Rising of Saiandra, Wych wood, The Nine Dancers , Rismtf4Su.1,\I
24a4r--W'- - VP)0// 1tf,' ,v-witust

t• •••••-•

.s21, . : 0 • • • •  t

"'let ikN't

I HAVE now seen the first Quilled adventures that I can
recommend for the BBC Micro. They started off as
Electron games. but are too good to be confined to that
restricted market.

Three games have come to my attention. They are all
top of Division Two in quality, and readers ought to add
them to their collection. The author is Geoff Larsen, a
long-standing contributor to Electron User.

Don't expect long textual descriptions as in Level 9
games — memory limitation prevents that Even so, there
are superb atmosphenc descriptions of some locations.

There is great attention to detail, first rate puzzles,

Price: E4.95, D•95. L3.95 respectiwty. Add 30p for
Postage Supplier. Larsoft, 4 CtiantTy Road. COW?, Bris-
tol 858 200,

THE Giddy Game Show is a suite of early teaming pro-
grams based around the characters used in Yorkshire
Television's popular series. The principal aim is to get
children to recognise the shapes of letters and the
sounds they represent

Program I is an alphabet book with 26 pages, one for
each letter. An object is displayed and its name is writ-
ten in large and well-formed text with the initial letter
picked out in a different colour.

It looks very impressive but does nothing that a book
can't. You turn the pages one at a time by pressing the
spacebar and there is no option to go backwards.

Game Ills a jigsaw puzzle in which the child must
assemble letters of the alphabet. Again the visual

Price: L9 95 Suppler: Mirrorsoft, Maxwell House, 74
Worship Street. London EC24 26W. Tel: 01-377 4600.
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There are around 50 locations to explore in part one.
and a lot of searching and examining to do Dodgy
Geezers is one of those games where objects are
revealed as you search your surroundings.

To date rye had my hands torn to shreds, been
mugged for being too nosey, and had my feet encased in
concrete-filled wellies.

A move counter works in the game in two ways. Firstly,
every so often a message appears telling you what time
of what day it is (you start on a Fridayl-

Certain locations are not accessible all the time —
banks, cafes, pubs. night-clubs and shops have dif-
ferent opening and closing hours

Secondly, when you get killed you are told how many
moves you have taken before you are invited to have
another go.

It seems clear that the move counter is a vital

and all that a decent software house should offer
I like the atmosphere. the descriptions, the puzzles rt

haven't yet solved them alri. the user-friendliness and
the back•up help available. I consider that they fill a
much needed gap in any adventurers repertoire.

The Rising of Salandra is a two-part adventure of the
traditional sort where you are required to defeat the
forces of the Dark Lord.

Wychwood is an entertaining romp involving a newly-
released prisoner (you) trying to lay hands on some
hidden loot.

The Nine Dancers is less easy to describe — fantasy
and reality have been cleverly woven together.

You will have to make frequent use of the verbs
SEARCH and EXAMINE in order to make progress.
because this is how many of the objects in the game are
discovered.

ingredient. You only see certain activities at
specific times, and you have to time your arrival at some
locations precisely in order to meet people and get
particular information (such as telephone numbersi,.

I thirat this game will keep us all guessing for quite a
long time and, provided the humour is up your street.
your frustration will be relieved just a little by the
chuckles evoked. M a d  Natter

A simple vertiobject input is not always necessary,
thanks to an ingenious approach taken by Geoff Larsen
to the Quill parser. You can, for instance. enter CLIMB
ONTO THE CHAIR in Wychwood, which to my mind is so
much nicer than GO CHAIR.

Some lovely chaining puzzles are to be found. I can
honestly say that I liked the games better than the
Adams ones I have seen so far. l a d  Hatter

The Giddy Game Show *

quality is good and children are led sensibly through a
sequence of operations.

The reward for success is a screen full of Giddies. Its
a pity the programmers didn't take off the keyboard
repeat. which makes it hard for heavy-handed
youngsters to control the moving cursor.

Game III requires children to fly Giddy on his magic
wand towards food that Gorilla wants. The name of the
food is clearly shown and various pictures of it appear
with appropriate initial letters.

If the child gives the right answer Gorilla eats the word
while the picture vanishes down Giddy's wand. Selecting
a wrong food causes Gorilla to growl and frown.

This program is great fun but because the cursor keys
are used there is a real danger of pressing Break in
error.

The final program is a maze game in which chidren
can help to rescue the King who is imprisoned in a
castle. They do this by guiding Princess Galaxzena

Excellent
Worth buying
Only average
Could do better
Give it a miss
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around the maze past live objects. S T C
The child has to hit the spacebar when the required

option is highlighted Inevitably, youngsters are going to aO r'
get the wrong options as the highlight moves on.

The package is very attractive, and the minor niggles my r„
can easily be remedied by' any Basic programmer. One
other complaint is that the instructions are barely ade-
quate, but overall I recommend the program.

Rog Frost il28
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If  you want to increase your storage capacity up to an
iist any Winches-ter ... the new Viglen System is 100% P l u g  •

credible' 0
redible i  12 MBytes you need a  Winchester. but not

arrpatible, with the Acorn Winchester. its simplicity
rtsef to install and it costs a lot less than you think.

The Vigien Winchester is ready to plug straight
nto your BBC Master or if you have a B or B plus
you will simply have to fit an ADFS ROM. You can
use JO to two floppy disk drives in conjunction with

can double their capacity by running in doublethe knit and. frtted to the B+ or Master. the floppies o f  e x t r a  s t o r a g e
•

der6rty mode.

under 2.5 seconds to saisks It takess a v e  200K bytes.n capacrty to over 1000 100K floppies or 250400K floppy w i t h  t h e  V i g l e n

The 1[2 Vigien Wrkhester System is equivalent

making it at least ten trnes faster than the •
equrvalent floppy disc options. The system is
designed tor virtually every application from
education or business to home use.
WHAT DO I GET FOR MY MONEY
I. Wrichester —(winchester drive controlter boards. power suppi'y and fan ctil fitted in one
compact case). The fan is recommended in order to keep the wind-ester on the correctoperating temperature.
2 Master Reference manual part / (for a 88C B or 8 plus you wit? require the Acom ADFS Rom

utilrties avagabie at on extra cost).
3 Winchester user guide
4 ildditionat utilities on the winchester including formatter wrifier. ADFS menu and backuppiTrOrnme.

PLUG IN SECOND DRIVE
The Acorn ADES can handle up to two winchester drives. These are accessed as

drive 0 and I (the floppy disc drives being accessed as drives and 5). Viglen winchesters are
supplied as Drive 0 (single unit) and Drive I (Second drive for single unit). The Viglen drive
I can be instantly plugged into drive 0 and used either as a backup for Drive 0 (and perhaps
lien off and stored away) or for more online mass storage This will enable you to back up20 Megabytes in under 7 minutes.

STORAGE OPTIONS:-
Drive 0 D r i v e
20 Meg 2 0  or 40 Meg
28 Meg 2 8  or 56 Meg
40 Meg 2 0  or 40 Meg
Sis Meg 2 8  or S6 Meg

23128 Penn Street. London NI 01-729 2100

Total Capacity
40 or 6 0  Meg
56 or 84 Meg
60 or SO Meg
84 or 112 Meg

117011awl
AIDE ENQUIRES: Viglen Products Limited, M i n

NSA

to 112 MBytes

Inchester System
lieroglen wincirsters are 100% compatible with Lir Acorn winchesters rind we AM. My
program that will run on the Acorn winchester will also RAVI on the Viglen winchester The
winchesters also run with the Acorn Master .512 board with DOS pi4E (CP4486 and
MSDOS conitymnle operating system).

s e a  Or UNIT
I MHz IN: This socket is used to cennect the micro to the windiaster
I MHz OUT: This sctkei is used to connect any other device chat is marriuity
*anted into the 1 MHz bus on the micro
MINE I  DAT& This is a 10 way locket witch is teed to connect the chits
sigmas to a second wind:miter delve
DRIVE I c o N r • o u  This it a SI way socket which is used to connect the
control signals to a second wnchenter rime

HOW TO ORDER

Simply write off today to Viglen and remember to add £8.00 carriage, packing and
insurance, and allow 7  days for delivery Credd card holders may order by
telephone. I f  you'd like t o  find ou t  more why not  come down t o  our West
London showroom (see map for directions) or if you can't make it simply ask for

our special datasheetien
Viglen Computer supplies: Unit 7. trump en Way.

Harwell. London W7 2Q.A., Sales Hotline 01 843 9903.

VIGLE

Nai r.  • , f i t m e  •  , , o r t  a p t ,  a f t

Drive 0 Single
V820 20M Winchestei
v828 28m Winchester
VBIO 40M Winchester
V556 56M Winchester

LOWER
PRICES

Drive I Second Drive
VB120 20 M Dnve I Wrnchester
VB128 28M Drive 1 Winchester
VB 140 411 Drive I Winchester
VB 156 56M Drive 1 Winchester
Acorn ADES Rom with utitties
(essential for BBC B and B Plus)
Acorn 1770 upgrade lot (BBC B)

PRICE INC
NEW V A T

69900
759 00

1045.95
111995

59930
64930
819 95
899,95

29.95
49 95

C O M PATA B I L I T Y ?

SHOWROOM OPENING T1ME5
MONDAY - FRIDAY 9  CO - s.30

BOSTON sat-um:Ai 9  30 - 2_00
MANOR O r d e r s  from Educational

Establishments, Government
Departments and Pk
Companies accepted.
Education discounts rabbit.
piease

"Prices correct at sire Of going to peess and subsea kr avatalskep



for beginnefs

A y o u  confused by all the jargon used
in communications? In these articles I
intend to avoid technical terms as far as
possible and explain how you can make
the most of your modem.

After all, you tune into television pro-
grammes wi thout  understanding f re -
quency modulation, PAL and other such
terms, so let's treat communications in
the same way: Use it, enjoy it and forget
the technical terminology.

This month I'm going to look at elec-
tronic mail — Email as it's usually called.
And I'll explain how you can send letters
prepared on a word processor before you
even touch a telephone, which helps to
keep phone bills and other charges to a
minimum.

I'll be using the Mini Office II package,
as it contains both communications and
word processing programs. And I ' l l  be
sending and receiving mail using Micro-
Link on  Telecom Gold because o f  i t s
user-friendly facilities.

I often receive Email where either the
end of lines are truncated as in Figure I
or they wrap around onto the next line as
in Figure

Sometimes there 's  even a  combi -
nation o f  these faults, yet they're both
easy to avoid.

The wrap round problem is caused by
the sender's l ine  length being longer
than that on the receiving terminal.

So if you know that the person you are
writing t o  has a  terminal  capable o f
handling an 80 chararacter width, keep
your lines to 79  or less. I f  he has a 40
column display, or you are unsure of his
system, keep to 39 character lines.

If you keep to these lengths, the" trun-
cation fault mentioned is automatically
cured as well — it's caused by Telecom
Gold only allowing line lengths of  120:
Everything beyond t h a t  i s  los t .  T h e
correct message is shown in Figure III,

Now that we know the maximum line
length tha t  we're going t o  use, we ' l l
move on to sending letters.

I intend to send two; one short, that I
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a i d *

lgure I: r e s u l t s  o f  line truncatio

To: RA6999
Froei MA6881 P o s t e d :  Th

u 13-Jan-07 (7:15 GAT Sys 72 I I I )
Subject: Figure I

--More--

To The Managing Director.

I must bring to your attention that I  is
not pleased with the way one of our out

lets is perforeing. We must arrange to

DESTROY THE COMPANY'

On a lighter note, have you heard that
ey hose brewed but is now mentioned in
the Best Beer Guide. I t  would keep your

Frog Eeployee Nueber 123694

Action Required: delete

can quickly type while I'm online, and a
longer one that I'll word process. check
and ensure  i s  cor rec t  be fore  go ing
online.

First let's look at the word processing
part of the operation.

When you save text from most  word
processors. only the Returns you put in
yourself — usually a t  the end o f  para-
graphs — are saved.

As I have said, for most terminals you
are usually restricted to a line length of
79 — in other words there must never be
more t h a n  7 9  charac te rs  be tween
Returns.

To allow for this, most word process-
ors have a  second save opt ion  t h a t
stores text in the form that i t  would be
printed out, with a Return between each

To: MA6999
Froe: MAGIC P o s t e d :  Th

u 13-Jan-B7 17:17 GAT Sys 72 (19)
Subject: Figure I I

--More--

To The Managing Director.

I must bring to your attention tha
t 1 as not
pleased with the way one of our outlet
$ is perforeing.
We oust arrange to eget as soon as poss
ible -  Now about
at 3 -  a-  clock on Thursday next? Anot
her sajor
concern is the supplier who sites to be
having

problems. I f  he goes down it could

DESTROY THE COMPANY'

On a lighter note, have you heard
that ay home
brewed beer is now mentioned in the Ills
t Beer Guide. I t
would keep your •eployeet such happier
if you would let
et install a keg in the cellar.

Fros Esployet Nusber 123694

Action Required: delete

line.
The f i le created using this option

called an Ascii fi le, sometimes referr
to a s  a  spooled f i le .  Save using t
option from your word processor, ens
ing t h a t  t h e  l i n e  l e n g t h  i s  s
beforehand.

In the case of the letter I'm sending
typed i t  i n to  t he  Min i  Off ice I I  w
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___111111111101.
Toi NAB999

Fros: MAUI! P o s t e d :  Th
u 15-Jan-87 17:19 8MT Sy. 72 (24)
Subject] Figure I I I

--Noro--

To The Managing Director.

1 suet bring to your attention
that I  as not pleated with the way one
of our outlets is performing. Oa must
arrange to meet as soon as possible -
Now about at 3 - o -  clock on Thursday
next') Another sajor concern is the
supplier who mos to be having
problems. I f  he goes down it could

DESTROY THE COMPANY!

On a lighter note, have you heard
that oy home brewed beer is now
aentioned in the Best Beer Ouide. I t
would keep your employees such happier
if you would let A. install a keg in
the collar.

From Eaployes Nueber 123694

--More--

Action Required: delete

Figure III How the message should look

processor with the usual menu settings
and embedded commands, t h e  on l y
essential one being that the line length
is 79.

The next stage is to save the file ready

i a r taciVICALai-Joi

you to  make the

most of your modem I

to send. Select the Save text option and
you wi l l  be  presented with the choice
between Mini Office II f i le or Ascii file,

Select Ascii and your text will be saved
Just as i t  looked on the printout, with
Returns at  the end o f  lines. When you
are prompted for the filename, enter the
name LETTERS.

Now that the letter is  prepared and
eady to send, let's turn to the communi-
ation section of Mini Office IL As I said,

I am going to use MicroLink, so I obvi-
ously have to select from one of the first
three Options on the menu in Figure IV,

The numbers are the possible baud
rates_ As I promised to avoid technical
jargon let's just say that they represent
the speed o f  data transfer with 1 2 0 0
being four times as fast as 300, which is
four times as fast as 75.

So, a t  1 2 0 0 / 1 2 0 0  you  s e n d  a n d

Mini Office I I Communications
C o m m u n i c a t i o n s  m e n u

M i c r o l i n k / T . O o l d  ( 1 2 0 0 / 7 5 )
M i c r o L i n k / T . O o l d  ( 3 0 0 / 3 0 0 )
M i c r o l i n k / T . O o l d  ( 1 2 0 0 / 1 2 0 0 )
C u s t o m i s e d  p r o t o c o l s
S e l e c t  M o u s e
M i n i  O f f i c e  I I  M a i n  M e n u

Use c u r s o r  k e y s  t o  c h o o s e
t h e n  p r e s s  RETURN

( 0 )  D a t a b a s e  S o f t w a r e  1 9 8 6

• • • • • •

Figure IV: The
communications
menu

receive quite quickly, 300/300  is rela-
tively slow and 1200/75 receives quickly
and sends very slowly.

Unfortunately, modems capable o f
using t h e  1200 /1200  ra te  are  more
expensive. And as most people are stuck
with one of the other two, which should
you choose?

Most o f  t h e  t i m e  y o u  a r e  on l i ne
information wil l  be  coming to you and
you will be typing responses, As the 75
rate is  adequate to keep up with most
people's typing, the best rate to choose
is 1200/75_

However, i f  you are sending a lo t  o f

Turn to Page 38 PP
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4111 From Page 37
word p r o c e s s e d  i n f o r m a t i o n  t h e
3001300 rate is better — you send data
four times as fast and this outweighs the
disadvantage o f  the quartering o f  the
receive rate,

In the case of the two letters that I am
going t o  send, one  i s  t o  be  typed i n
direct and, although the other is  word
processed, i t  i s  short so  I  w i l l  select
1200/75.

To communicate using Mini Office I I
press Return twice a t  t he  Communi-
cations Menu (other rates only require a
cursor movement  f i rs t ) .  Yo u  w i l l  b e
presented with a  blank screen and are
ready to dial up the computer.

At th is  po in t  your act ions wi l l  vary
according to whether you dial the com-
puter directly or connect to i t  via PSS —
another technical term that means that
you phone a distant computer at the cost
of a local call, plus a small surcharge.

What you should do now is well docu-
mented in  many places, including the
MicroLink handbook, s o  I  wi l l  assume
that you have followed the simple steps
and a r e  o n l i n e  w i t h  t h e  p r o m p t  >
indicating that the Telecom Gold com-
puter i s  w a i t i n g  f o r  y o u  t o  t y p e

something. So just type:

Mail send

and the computer will respond with the
prompt:

To

At this point type the ID number of the
person you a re  sending mai l  t o .  I ' m
sending both my letters to Mag999 and
for demons t ra t i on  pu rposes  u s i n g
Mag001 to send them.

Next you w i l l  b e  prompted f o r  the
subject. When your letter reaches the
recipient, th is  will be presented as he
scans his mail. When he reads his mail
he wil l  f i rst  be  shown the subject and
given the opportunity not to read the rest
of the message.

It is therefore important to ensure that
the subject is relevant to the message
so the recipient can choose whether to
read or ignore it.

The next prompt you get is:
Text:

and you then just type in the text, press-
ing Return at convenient breaks between
words, b u t  no t  le t t ing  any l i ne  wrap
around on t o  the next one. Once the

short message is complete, type:
.send

and the message is sent.
Now fo r  the  word processed le

Type "Mail send", as before, and foil
the same steps up to the Text prompt.

Then press f l  (transmit file) and
will b e  asked i f  t h e  f i l e  i s  Ascii ty!
Expanded Ascii. Press 1 which confirms
that you are sending an Ascii file and
will be asked for the filename.

The text was saved as the file LETTER,
so after entering this you should theft
see your file on the screen as it is set',

Don't worry about the File Transmitted
message tha t  wi l l  appear.  seeminglt
before t he  transmission i s  complete
When t he  end o f  your tex t  i s  on the
screen, t y p e  " . send "  o n  a  n e w  line as
before and your letter will be sent.

All that remains is to type:
Bye

and hang up the phone.
•  Next month I'l l be looking at more GO
the features o f  the Telecom Gold mai
system, bu t  until then I  hope I've pa l

you enough information to let you rea(ise how quick and easy it is to seriEmail,

"REPLAY is a pretty marvellous device, more than a toy
for those who have to document software, very useful if
you can only buy a tape version of a program (it doesn't
matter what nooks and crannies the code is packed into)
and a good opportunity to have fun with the screens of
your choice. A liberating piece of software and highly
recommended".

'Software Reviews'.
A&B Computing. Dec. 15

The MATRIX ROM
BBC 'B', B - and ELECTRON

This ROM will be of interest to Engineers. Scientists and Mathematicians. Using BASIC
commands it is an indispensable tool for performing matrix operations and the solving of
linear simultaneous equations. The MATRIX ROM was written with the co-operation of
the Civil Engineering Dept., University of Southampton.
Price: £3500 (plus VAT) includes Manual. Quantity discount offered.
Further details can be provided on request.

"8 + to B" CONVERSION KIT
This addition will enable BBC 'B' tapes to be used on the B+ computer 'requires 1.20
0.5 ROM) Price: E21.95 with OS. 1.20 ROM
£15.95 without ROM 'both prices include VAT & Post).

The AODCOMM ROM
BBC '8', +  end ELECTRON.

A ToollutiGraphics utility adding 40 extra BASIC commands. Brilliant programming and
value for money. 16-page brochure and reviews sent on request. Price: £28.00
inclusive.
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The Acclaimed Utility
for Tape to Disc

Transfer
-REPLAY is the current state-of-the-art answer to tape to
disc transfer, available for the BBC B (and 5+1. This
consists of a ROM and some hardware which must be
attached inside the computer Once installed it will cope
with virtually any program you care to put to the test-.

'First Byte,
ACORN USER, May, '85.

TAPE TO DISC TRANSFER — MID PLAY 'STOP AND SAVE' - MID GAME PAUSE FACILITY
MOST DISC TO DISC TRANSFER - DISPLAYS A 'STOPPED' SCREEN READY FOR PRINTING.

Easy to fit with no soldering, uses one sideways ROM socket with three simple connections on to computer.
REPLAY must be matched to the ENS in use: R8271 - Acorn 6271, Pace and Watford BM: R13272 • U.O.M. OFS:

R1170 - Opus 3.45 and Solidisk Issue 1 board. R1170A - Acorn 1170 OFS and ANS. also Solidisk Issue 2 board:
R1170B+ - BBC R 1 7 1 0 C  - Opus Challenger: 111770Vit - Watford BUS: R2791 Opus 3.15:

R2193 - Opus 3.35: R8877 Cumana UFS: (Acorn 'Master' in preparation).
Price f35_00 inclusive, with full instructions for installation and use.

Further details and reviews aveilable

goer 11(1* ACORN MASTER PRODUCTS
0.5. Overlay ROM Board

An internal board taking three ROMs which can 'overlay' any of the eight ROMs alres
built-in.

WRITE PROTECT SWITCH
Acorn 'Master'.

A small module which plugs into the computer and offers write-protection to
sideways RAM banks. Price E8.95 inclusive of VAT and Post).

'Computer must have a socketed 1Mbit ROM.'
Price: £19.95 'inclusive of VAT and Post.)

V a m p  Pltw  •  U .  •

'Many facilities are advertised to enable BBC micro users
to copy or back-up protected programs and transfer them
from tape to disc. While some break the protection in the
process and thus assist software piracy, others are miis
responsible. using techniques which retain the
protection. Vine Micros, who already leads the held in the
latter group with the ODOM, now supplies REPLAY'.

'ROM Roundup'.
MICRO USER, July, '85.
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VINE MICROS, MARSHBOROUGH, SANDWICH,
KENT C I13  OPG. (Tel: 0304 812270

Or through your local Dealer. 1
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300,000 pages of information on the huge
P R E S T E L  P r e s t e l  database

7LaAl)ItA!A
Micronet 800

8 Herbal Hill, London E C M  5EJ

goo- 1-

Telephone: 01-278 3143 A g e

FREE Electronic Mail Internat ional
Telex 1 0  National Chatlines (Interactive
Bulletin Boards) 7 0 , 0 0 0  users across the
UK Teleshopping M u l t i - U s e r
Interactive Strategy Gaines

Instant computer news.. Hardware and
software reviews Te c h n i c a l  features
Hints and tips

FREE and discounted quality software to
download direct to your micro-24 hours a
day

for just 20p a day

To: Micronet 800, 8 Herbal Hill,  London EC1
Please send me a brochure on Micronet 800

Name

Address

Telephone No

Micro
MU/3



MORLEY ELECTRONICS-;".

To order please fill in and send order form to. MORLEY ELECTRONICS, Unit 3, Maurice Road Industrial Estate, Wallsend, Tyne and Wear NE28 6BY
Adaptor Software P l e a s e  send me Q t y .  I I  Optional PSU f e  E9.95 inc. VAT
ROM O t y .  0  Morley Teletext adaptors k f  £119.95 inc. VAT Q t y .  0  1 Mbyte RAM disc ( 0 : .  £199.95 inc. VAT
SWR DISC Q t y .  0  Master Copy ROM C t '  E1195 inc. VAT Q t y .  0  2 Mbyte RAM disc ( c o  E349.95 inc. VAT
40 TH K Q t y .  0  Master Copy Disc C e  E11.95 inc. VAT Q t y .  D Eprom Programmer V I  CO E18.95 inc. VAT
80 IRK 0  Q t y .  D M/B DESIGN7 screen designer @ E7.95 inc. VAT Q t y .  D Eprom Programmer V.2 Cra E27.95 inc. VAT
Please Tick Q t y .  0  Teletext utilities on Disc @  E6.95 inc. VAT Q t y .  D Desfax 0 E 2 3 . 0 0  inc. VAT

Total f SARCISYCILSO
VISA

PHONE No. CHEQUE NoNAME

ADDRESS

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. Inside it you wil l  find the latest in
second generation Teletext chip technology.
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 casei, 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 wil l  agree that we are offering
you one of the best bargains on the market
today
For technical details please ring Morley
Electronics on Tyneside 1091) 262 7507 after 4 00pm
F E AT U R E S
•  Advanced design uses the latest technology
will handle ANY future enhancements to the
Teletext system eg: full field: 8  bit data transfer
2k pages etc

Now available the first
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 quibble guarantee and
we're sure you'll agree Morley have done it again.
FEATURES
1 Megabyte of RAM connected to the 1 Mktz 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, a 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.
Therefore ensures compatibility with any Acorn compatible DES (not ADFS).
The RAMclisc can be selected by a •  command to take the place of
any drive number from 0  to 9. I f  the RAMdisc replaces a floppy
drive as 0 for example, all commands addressed to drive 0 wil l be
intercepted by the RAMdisc. The default drive no. is 4.
'Dangerous' •  commands such as •COM PACT, '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,

true M E G A capacity

•  S imp ly  plugs into the user port.
•  Low power consumption, less than 200ma.
Optional power supply available,
•  User friendly menu driven software including
extended OSCLI and Osword commands for
access from BASIC programs.
016K Support Rom allowing extended
commands including printer dumps etc. included
in package
•  FREE Telesoftware. no access charges. fat
present updated weekly.)
•  Save selected pages to discaape 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 etc.
•  Easy to follow comprehensive user guide.
•  No hardware limitations, it can for example
receive virtually unlimited numbers of channels.
•  Works with Soliclisc SWR.

RAMdisc for the BBC or

•  Ut i ls  disc available including printer drivers
allows pages to be selected and dumped direct
to a printer (no more TV or Radio Times to buy).
ELECTRON TELETEXT ADAPTER
Electron adapter now available, including
emulated Mode 7 allowing you to run long
Adventure type programs Please ring for details

EPROM P R O G R A M M E R  now available programs 8. 16  and 3 2k
EPROMS connects to the user port software available on rom or
disc.
Version 1 economy uncased with standard OIL socket.
Version 2 deluxe cased with ZIF socket.
D E S E A X  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 80Tk. 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  s o f t w a r e  D E S I G N  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 sof tware  MASTER COPY

_ the selective copier you need ICe the BBC MASTER computer.
Dramatically reduces the time taken to copy unprotected discs,
DES to ADES, ADFS to DES, DES to DES. ADES to ADES
using one or two, single-ro double-sided drives
An 84K RAM buffer enables many files to be copied in one pass with the
minimum of disc swapping, and directories are created 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 tor later use.
The ROM image supplied can be used to blow your own EPROM too, for
use in the MASTER'S cartridge slots.

Typical time to copy all 31 flies DFS to ADFS is under 2 minutes!
£12.95 on d isc-04.95  for ROM version (including postage etc.)

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

•

P O S T C O D E

Please add f3.00 P+P on Adaptors and RAM Discs. E2.00 P4 P on PSU's and Programmers, £1.00 P+ P on Software. P l e a s e  a; low 28 days for dehverv



I N i g e l  Peters extends

column
row 1 2 3

1 Pete Noreen Colin
2 John Phil Lorraine
3 Nahid Carole Mike

your knowledge of
arrays in action

Put t ing t w o
dimensional
arrays to w o r k

LAST month saw us  deal ing wi th the
class shown in Figure I and attempting
to find some way of  representing their
names in a program. We saw that using
an array to  hold the children's names
and indexing th is  array with the  desk
numbers worked quite well.

The trouble was that it didn't hold the
information in any realistic fashion. An
array element desk$(7) might  contain
the name Nahid, bu t  i t  gives no infor-
mation about where she sits. As we saw,
a much better method i s  t o  locate a
name b y  us ing the  row number and
column number of the desk to provide a
sort of grid reference. Table I shows how
this is done.

From this it 's obvious that Nahid sits
in the desk where row 3 and column 1
intersect. I ts  also easy to figure Out who
sits in front of her and to her left.

Using the row and column numbers
like this is a much better way of holding
information about the class. But, as we
saw last  t ime,  we  can ' t  use  our  o ld
arrays to do  this. Their elements only
held one number, or subscript, or index.
in the brackets a t  the end o f  the rbot
name.

Because o f  th is  s ingle f igure sub -

Table I: An alternative who sits where

Pete
1

John
4

Nahid
7

Noreen
2

Phil
5

Carole
8

Colin
3

Lorraine
6

Mike
9

script, they're known as one dimensional
arrays. W h a t  w e  n e e d  i s  a n  a r r a y
element that can be referenced with two
numbers. One number wi l l  b e  fo r  the
row, the other for the column.

Such an array, with two figures in the
following brackets, exists. It 's known as
a two dimensional array and is ideal for
handling information i n  tabular  form.
Program I, a version of last month's Pro-
gram VI. shows one in action.

By now you should know what the first
three lines are doing. I've used row and
column to hold the dimensions o f  the
classroom (three rows o f  three desks).
Line 4 0  creates the  two dimensional
string array name$0. When the values
are substituted in the place of the vari-
ables it becomes:

40 DIM naheS(3,3)

Notice that there are now two figures
inside the brackets. Both are used t o
pick out a particular element from the
array.

Once the 2D array has been dimen-
sioned, the program comes across the
pair of nested loops formed by lines 50
to 90. As will be obvious from line 70.
the point  o f  the loops i s  t o  take the
names from the  program's three data
lines and. put  t h e m  i n t o  t h e  ar ray.
However it might not be too obvious how
it's done, so let's have a look at these
loops in detail.

The f i rst  t ime round the  outer loop.
row wi l l  have t h e  value 1 .  Th i s  w i l l
remain the value of row while the inner
loop cycles three t imes, w i th  column

Figure I:
Who sits where
in the classroom

• S E R I E S

B B+71 M

le MEN Program 1
20 row23
30 columnr3
40 DIM nameS(row,coluen)
50 FOR row=1 TO 3
60 FOR co(umn=1 n  3
70 READ nameS(row,column)
80 NEXT column
90 NEXT row

100 INPUT "Which row•,row
110 INPUT 'Which column",column;
120 PRINT nameSirow,cotumn);
130 PRINT •  s i t s  a t  the desk on row

row', column •;column'.
140 DATA Pete,Noreen,Colin
150 DATA John,Phil„Lorraine
160 DATA Nahid,Carote,l ike

Program I

going from 1 to 3.
This means that the initial time round

the inner loop row is 1 and column is 1.
Line 70 is effectively:

70 READ nameS(1,1)
This takes the first item of data from the
list s t a r t i n g  a t  l i n e  1 4 0  a n d  s o
name$(1.1) holds Pete.

For the second cycle of the inner loop,
row is still 1 but column becomes 2. Now
line 70 equates to:

10 READ nameS(1,2)

and s o  Noreen  f i n d s  h e r  w a y  i n t o
name$(1,2),

On the third and final pass through the
inner loop column increases to 3 and so
Colin is stored in name$(1.3).

The program then drops ou t  o f  the
inner loop only to be caught by the NEXT
of the  ou ter  loop and sen t  back fo r
another lap with row now becoming 2.
Once again the inner loop cycles three
times reading data into name$0 while
column goes from 1 to 3 as before.

But this t ime row is 2  so the names
John. Phi l  and  Lorraine are read in to
name$(2,1), name$(2,2)  and name$
(2,3) respectively. I  leave i t  to  you to
figure out what happens the third time
round the outer loop. Figure II shows the
desks, who sits at each of them and the

Tom to Page 42 Po.
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SERIES

Row
Column ()

1 2 3

1
2
3

Pete
John

Nahid

Noreen
Phil

Carole

Cohn
Lorraine

Mike

Pr

Jan- Feb Mar Apr

Sales 100 200 300 300
Cost 90 190 240 230
Profit 10 10 60 70

11 From Page 41
subscript used t o  locate them i n  the
array rome$0.

Once we've got our information held in
a two  dimensional array, i t  becomes
much easier to  manipulate i t .  They're
just made for nested FOR NEXT loops.
In the  case o f  nameS(rowcolumn), i f
you want to  know al l  the  people i n  a
particular row you jus t  se t  row to the
required row number and vary the value
of column using a FOR.. NEXT loop.

Try modifying Program I so that it gives
you all the members of a particular row
or column.

Of course there is a drawback with two
dimensional arrays. We have to use two
subscripts instead of  the more familiar
one. This seems a small price to pay for
the added flexibility.

Bear in mind though that wherever you
use a two dimensional array you can get
away w i th  a  one  dimensional  array.
Which y o u  c h o o s e  d e p e n d s  u p o n
circumstances.

And, i f  you want, you can look on your
two dimensional arrays as a set of three
one d imensional  a r rays  a s  Tab le  I I
shows_

Viewed in this way the first subscript
inside t h e  brackets can  b e  seen a s
choosing between three arrays. With row
as 1 ,  then  the array containing Pete,
Noreen and Colin is chosen_

With row as 2 ,  the one dimensional
array with elements John, Phil and Lor-
raine is selected. In effect the first sub-
script acts as a switch between our,, trio
of one dimensional arrays.

The second subscript then just refers
to a particular element in the selected
one dimensional array. Looking at things
this way, name$(3,2)  p icks the  th i rd
array and from this selects the second
element, Carole.

Whichever way you look on two dimen-
sional arrays. they're useful whenever
you're dealing with information in tabular
forms and so  score over one dimen-
sional arrays.

Harking back  t o  one  d imensional

Table I I  D e s k s  as 3  paral le l  arrays

Table M o t o r w a y  G n o m e s
Ltd  s a l e s  f igures
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Pete 1(1,1)

John
(2,1)

Nand
(3,1)

Figure l i t  E lements  ava i lab le
and e lements  u s e d

Noreen
(1.2)

Phil
(2,2)

Carole
(3,2)

arrays, you m igh t  remember how we
avoided the element with the zero sub-
script. Wi th  a  one dimensional array.
say, e x a m p l e °  we wouldn't use exam-
p l e a .  Admittedly this is wasteful, but it
does help keep things simple. I  much
prefer an array about the days o f  the
week to have elements numbered from 1
to 7  rather than 0  to  6 !  Readers with
enquiring minds might  wonder i f  th is
occurs with two dimensional arrays.

The answer i s  that  i t  does and i t ' s
much worse, as Figure III shows. With a
statement like:

DIM nameS(3,3)

not only do we get the elements we've
dealt with, we also get elements where
one or both of  the subscripts are zero.
And these we've blithely ignored in Pro-
gram

And I 'm go ing  t o  carry o n  ignoring
them. I f  you want to use name$(0.0) or
nameS(0,2) it 's up to you. I won't. This
may be wasteful of space but I f ind this
better than trying to imagine a row zero
or column nought, but as an illustration
of the i r  existence, Program I I  shows
these zero elements in use.

And talking of rows and columns, our
ever inquiring reader may have noticed
that we've always dealt with our tables in
the order row, then  column. I n  o ther
words, the  f i rs t  subscript o f  the array
selected the information held in a row of
the table while the second indicated one
element o f  that row, using i ts  column
number as a reference.

We're not  stuck with this,  we  could
just as easily have arranged i t  so that
the first subscript refers to a column and
the second to an element of that column
selected b y  row number_ I n  f a c t  t r y
altering Program I t o  do this.

Having said tha t  though, when you
pick a  way o f  dealing with a  table o f

(0,0) ( 0 , 1 )  ( 0 , 2 )  ( 0 . 3 )
(1,0) T (1,1) ( 1 . 2 )  ( 1 , 3 )
(2.0)1 ( 2 , 1 )  ( 2 , 2 )  ( 2 , 3 )  4 -used
(3,0) IL ( 1 )  ( 3 , 2 )  ( 3 . 3 )  .1

Colin
(1,3)

Lorraine
(2.3)

Mike
(3,3)

Figure D e s k s  with
array subscr ipt

10 REM PROGRAM
20 DIM number(3,3)
30 FOR outer=8 TO 3
40 FOR inner=0 TO 3
SO number(outer,i nner)=outerAinner
68 PRINT •(';outer;', ';inner;') ' ,  nuo

ber(outer,inner)
70 NEXT inner
80 NEXT outer

Program II

information, stick to it. It 's all too easy
to get your rows and columns in a twist.
The standard method is to use rows then
columns. I'll be sticking to that.

If you write a program which gives you
the right results but  in  the wrong pat-
tern, have  a  l ook  a t  t he  way you're
deal ing w i t h  you r  t w o  d imens iona l
arrays.

Finally have a look at Program III which
deals with the information held in Table

Notice that I'm using the row/column
method o f  addressing elements o f  the
array. Apar t  f rom the  fac t  tha t  i t ' s  a
numeric array, can  you spot  anything
else about detailsO?

Whereas o u r  previous t w o  dimen-
sional array had three rows and three
columns -  a  3x3 array -  details() has
three rows and four columns. It 's a 3x4
array. Armed wi th the  knowledge that
you're not stuck to 3x3 arrays, have a go
at dimensioning your own two dimen-
sional arrays.
•  That should keep you busy until next
month, when we'l l  be looking at some
basic Basic decisions.

10 REM Program I I I
20 figures=3
30 month=4
40 DIM detmils(figures,month)
50 FOR figures=1 TO 3
60 FOR month=1 TO 4
70 READ detaits(figures,month)
80 NEXT month
90 NEXT figures

100 INPUT 'Which figure,figures
118 INPUT 'Which •onth',month
120 PRINT detal ts( figures,month)
130 DATA 100,280,300,300
140 DATA 90,190,240,230
150 DATA 10,10,60,70

Program
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Turn lo Jur BBC Micro into
a teletext
receiver!

I. ...:1:  1:.:.:1 1..1181
T E L E S O F T  W A R E

COMPUTING
AND

TELESOFT WARE

NEXT M i c r o - m a g a z i n e  7 0 1
R e v i e w s  7 0 2

DATA F o r t h c o m i n g  e v e n t s  7 0 3
REPORT E d u c a t i o n  s p e c i a l

- s o f t w a r e  r e v i e w s  7 0 4
*CAT P r o g r a m s  a v a i l a b l e  n o w  7 1 0
* I N F O  P r o g r a m  i n f o r m a t i o n  7 1 1
L I S T  P r o g r a m s  n e x t  w e e k  7 1 2

TELESOFTWARE T h e  p r o g r a m s  7 2 0
t o  7 3 1

BBC Micro Teletext system*
Includes Adapter, Rom, manual
and guide to teletext

BBC Micro Advanced Teletext
i!ystern*
ricitacies Adapter, Advanced Teletext

Rem, manual and guide to teletext

• Not compatible with
tie AMC Compact

BBC Advanced Teletext Porn
For existing users who wish to
upgrade to the new ROM software

Es69695

E74.95
E7 69 5

All prices include VAT & 1:18,1:1

Throughout Britain, 31/2 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 ES we will send you the BBC Advanced
Teletext software -the only package providing ALL the
features offered by the BBC/ITV services. Its many
enhancements 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.
•  If you already have the ABC Teletext System we will

send you the new rom for E7.95.

IMPORTANT: The BBC point our that the Tekacrot /kismet, Hut a TV set mit
not work satirdartortry wtthou t a gobtl outside &stud Prof wt /union correctly

you exoeneroce ,ntertenonos such m ghosting
They emphasise Mat these problems only effect a tow meal ot the country.
However, s you have ady doubts as to the quality ot signal Ewald:Wsvipour
area you shook' contact the BBC Technical Support Service on 01-9275040_

TO ORDER TURN TO THE FORM ON PAGE 159



ANYONE who keeps even half an eye on
what goes on in  the games world wi l l
have heard o f  Miner  Wil ly,  who  f i r s t
reared h i s  head  i n  t h e  enormous ly
successful game Manic Miner.

Using simple controls — left, right and
iump — you have to progress through 20
levels col lect ing keys located i n  t h e
most inaccessible places while avoiding
such bizarre obstacles as  telephones.
Pac-men and flapping toilets.

The follow-up, Jet Set Willy. i s  poss-
ibly the  biggest sel l ing arcade game
of all time. I t  has almost certainly been
hacked about more than any other.

You control Willy in exactly the same
way, and  you require s imi lar  precise
timing, b u t  JSW h a s  a  m u c h  la rger
playing area — a total of  60 screens.

The game is set inside a large house.
Once again you have to collect all of the
objects. th i s  t ime broken glasses le f t
over from a wild party. The rooms can be
tackled in any order; you do not have to
clear all of  the glasses from one screen
before progressing to the next.

One feature of  the original Spectrum
game, w h i c h  s e e m s  t o  h a v e  b e e n
included i n  every other  version, i s  a
deliberate b u g  t h a t  keeps you f rom
completing the last room.

When you enter the Watch Tower the
game will crash, with the message Bad
Program. Does anyone know a poke for
the BBC Micro version to fix this-.A

Both Manic Miner and Jet Set Willy are
available for the BBC Micro, courtesy of

Tynesoft. Miner is also one of the titles
on t h e  Computer  H i t s  1 0  Volume 3
compilation.

By now many of you will have seen the
latest challenge, Jet Set Willy II. This is
an enhanced version o f  JSW. on  tape

44 MICRO USER March 1987

derms4.,00'

loose

Discover the inner secrets of arcade games

only, and follows the same basic idea.
It i s  an extremely good game in  i t s

own right, and certainly well worth look-
ing at i f  you enjoyed the other two.

You start in the bathroom as before,
but thereafter, with few exceptions, the
house i s  entirely different. A  word o f
warning — this time the toilet kills!

Listing I is  a routine which will allow
invulnerability and/or inf ini te l ives fo r
the new game.

Type i t  i n  exact ly a s  shown. Then
insert a  blank tape and press Record/
Play. Type *SPOOL JSW2HACK and LIST.

When t h e  l i s t i ng  i s  f in ished  t y p e
*SPOOL. This will save the program in a
form in which it can be merged with the
original program, as follows.

Type PAGE=St1400 and CHAIN t h e
original JSW II tape from the beginning.
When LOADER has loaded, and the Jet
Set Willy II message is displayed, press
Escape.

Put the upgrade tape in the recorder
and type *EXEC JSW2HACK. Th is  wi l l
load t h e  n e w  rou t i ne  i n t o  memory
exactly as i f  you had typed i t  in at  the
keyboard.

Disregard the two Mistake error mess-

50 MODEl:PROCupgrade
187 CALL1900:ENO

1080 0EF PROCupgrade
1010 REM Jet Set Wil ly I I  Upgrade
1020 REM by Hac-Man 1987
1030 REM (c)  The Micro User
1040 FOR320TO2SIEP2:P%=1900:(OPTI%
1050 LOXeclil MOD256:0Yecli1 DIV256:JS
R&FFF7
1060 1.0)(Mcli2 101)256:LOYMcli2 119256:JS
R P M
1070 LO4173:BEG infinite:LOAMLEA:STA118
17:STA11818:STA&1468:STA1116C:51A11484:
STA11A88:STA115527:STA15528:tinvutnerabi
lity
1080 . in f in i te  LOA170:BEM lives:U44E1i
:S1A1169C:S1A11691):1 in f in i te  l ives
1090 J ives  LO1171:1111,5570:‘ no. o f  i f
ves ( 1 9 0
1100 LOA*18:STAS557E:\ starting room (1
55)
1110 LO407:STA15568:\ 7  o'clock start  (
$5568)
1120 LOAMII8F:STAL157A:5TA&527A:1 Caps L
ock -  l e f t
1130 LOA4FE:STA11583:STA15283:‘ Contro

Listing J e t  Set Willy cheat program

ages at the start and end — they are not
important.

When the JSW2HACK file has finished
loading put the original tape back into
the recorder and type RUN. You will then
be asked i f  you want  inf inite l ives or
invulnerability: Just hit Y or N.

Press Play on the  recorder and the
game proper will load and run. The load-
ing screen display will be corrupted, but
this does not matter.

These extra facil i t ies, together with
the map and l is t  o f  room names also
provided, should give everyone — not
only the arcade wizards -- a  chance of
completing this superb game.

But who can do i t  in the fastest time
without these cheats?

Over to you a •
Thanks t o  a l l  o f  you who have written
in with hints and tips for various games.
Please keep them coming. One point I
must stress is that i f  you send in pokes
and s imi lar  routines, please give ful l
descriptions o f  how they  a re  t o  be

I -  r ight
1140 LDA*4136:5TAU158F:STA1528f: \ Return

jump
1150 JPIPS4D07
1160 .c  i  1 ENS 'LOAM WHOP1'+CMRS( 13)+C
HRS(0)
1170 .c t i2  DNS 'LOAD WHOP21+01R1(13)4C
MRS (0)
1181 ):NEXT
1190 PRINT"Do you want in f in i te  Lives(
YIN)? 1;
1200 OrGET:?1,70=0;1F1X<>89THEMPRINT•No
1ELSEPRINT1Yes1:370.1:1S217%60T01230:
REM infinite l ives
1210 PRIPIT'T lease type the no. o f  i  ve
s (1-16): ;
1220 INPUT-AS: FASCHRS( 13)0RVAL(AS)<1
ORVAL(AS)>16THENASe71:PRINTTA8(36,3);A

1230 71,71=VAL( AS) :REM no. of Lives ($9O)
1240 PRINTio you want i  nvulnerabi Lity
(Y/N)? ' ;
1250 61LIET:1734:  I f 12<>89TMENPRINT•No
•EISEPRINT1Yes1:973=1:REM invulnerable
1260 AZrINKEY(1000)
1270 ENOPROC
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entered. They should b e  designed t o
work with the  commercially available
program exactly as I t  would be bought
off the shelf — not, as  in some cases,
with a modified version of the game.

One game which keeps cropping up
time and again is Superiors Thrust. Ste-
phen (sorry — can't read your surname)
of Belfast writes in with an interesting
tip.

On the Reverse Gravity level " i f  you
turn your Tv or monitor upside down i t
becomes much easier to play'. I wonder
why I didn't think of that?

Martin and Matt of Cardiff have sent in
a short routine t o  obtain inf inite l ives
and fuel on Thrust. I t  goes as follows:

*LOAD THAUST3
356E0.0
CALLUM

Wait for five seconds and press Break:
35685=0:356C7=860
CALL15633
31971=0:11981.0

For infinite lives, and:
11A54=0:11016=0

For infinite fuel; finally type:
CALLUM

Don't forget to press Return after each
line. The routine works very well, but  I

, still can't get the hang of the game.
M.R. Herdman has sent in four pages

of hints on how to  play Thrust. Unfor-
tunately we don't have the space to print
them, b u t  the  sheer effort  was much
appreciated. He (she?) would also l ike
to know if anyone has found Dr Torpedo
in Spy Hunter. Can anyone help?

Twelve-year-old Ian Colvin seems to
have the ancient art of  Yie Ar Kung-Fu

B 1
SERIES

sewn up. He has written in with all the
tactics needed t o  become the  Grand
Master.

Your f i rs t  opponent, Buchu, can  be
flattened with a  combination o f  round-
house kicks and lunge punches. Star
can be defeated using lunge punches,
whereas ankle punches are needed for
the Nuncha.

Pole i s  easy — just kick him i n  the
head. Feedle i s  diff icult;  you have to
dodge or hit many objects at once. Prac-
tice makes perfect .

A change of  background brings on a
further array o f  suspicious characters,
all with the same evil intent.

Chain c a n  b e  taken ou t  wi th ankle
punches while both Fan and Sword are
most vulnerable to roundhouse kicks.

Here's where i t  gets confusing — you
must fight a  carbon copy of yourself. I t
can get  diff icult  t o  remember which is
which.

After another round of Feedle throwing
things a t  you, you are entit led t o  call
yourself a Grand Master.

Well done Ian. Can we have the same
for Vie Ar Kung-Fu II?
•  Next month we will be looking at the
star o f  the show, o r  a t  leas t  o f  my
postbag: Rep ton 3.

let Set Wink If — The map
Room names for JSWII:
1: Beam me down Spotty
2: Captain Slog
3: Alienate
4: Ship's computer
5: Main l i f t  (top)
6: Phaser power
7: Sickbay
8: Foot room
9: Someone else
10: Maria in space
11; Banned
12! Flower power source
13: Star drive
14: Defence system
15: Main l i ft (middle)
16: Photon tube
17: Main l i f t
18: The bathroom
19: Docking bay
20: Starship
21: Aye 'appen
22: The trouble with Tribbles is
23: Teleport
24: Galactic invasion
25: Incredible
26: Hole
27; In the ground
28: Loony jet set
29: Beam me up Spotty
30: Master bedroom

31: Rocket room
32: Belfry
33: The outlet
34: In the drains
35: Nasties
36: Sewer entrance
37: Mega Hill
38: Holt Road
39: Downstairs
40: Trip switch -
41: Willy's lookout
42: Sky blue pink
43: Potty pot plant
44: Rigor mortis
45: Crypt
46: Decapitare
47: Money bags
48: Highway to Hell
49: Wonga's spillage tray
50: Willy's bird bath
51: Seedy hole
52: The zoo
53: Pit gear on
54: In t'rat hole
55: Down t'pit
56: Water supply
57: Well (top)
58: Drinking water
59: Shuttle bay
60: Macaroni Ted
61: Butler's pantry

123 2 4  2-5-11112.7  2.-2".1111 (11

2

3.1. 34 3 5  3 6  38

139 31 -3;1
r30 6 5  6 0  6 3
> 6 2 6 1

I
67 4 0 • 4 2  4 3  4 4  4 5  4 6  4 7 6 9  7 0  6 4  7 2

L48 11  1, 49 5 0  5 1   52;  0 3 r
62: Megaron ,  54
63: Dumb waiter
64: Garden
65: Fallout shelter
66: Ethel the Aardvark
67: Wine cellar
68: Front door
69: Security guard
70: The drive
71: Under the drive
72: Off licence

55

58

ST
73

74

58

68

73: Well (middle)
74: Well (bottom)
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'

1 , 4 4  d o . . •

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
tiles, print out in any
quantity — and more!
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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 o f  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

already sung its praises on this very point. f i e
Yet possibly the best advertisement for Mini Office Bkle

that i t  comes from the same stable that produced Ft)
original Mini Office package back in 1984. r e a

That was so successful it was shortlisted in two rn 01.
categories of  the British Microcomputing Awards -
Oscars of the industry — and sold in excess of 100,000 unirmi

It was up to Mini Office II to take over where the fell'
Mini Office left off, with 32 extra features, two addita
modules, a program to convert existing Mini Office filet
Mini Office II format, and a 60 page, very easy to folk
manual.

This is the package thousands of BBC Micro oti

have been waitingfor — and at a price everyone can gut



t ONE pad age!
F r e e s p a c e e  3 7 5 0  A u t o
C e l l  ' A l
c o n t e n t s .  F  1 WWCP

.  c
F t m e d  e n e l .  o c i r  1 9 8 6

,
3 J e n  F d P b

n

A a r
4 e t . t .  I 4 0 0 4 0 0 4 0 0
f7t E l d e e r t e 6 0 5 0 4 5
6 T e l e p h o n e 1 3 0 . 1 2 5 11 5
,  S a l a r i e s 2 . 5 0 2 4 0 0 2 . 0 0
.  c l e a n i n g so 0 0 OA
9 1 • 1 4 . . . . . 4 . . . , 5 5 SO SO
../ P o s t a g e 3 2 5 3 6 0 3 5 5
1 C • r t •  L e r 4 2 0 3 0 0 3 3 0
2
I

.  T O T A L S 3 9 2 0 3 8 . 5 3 2 7 5
5 .
6

• S P R E A D S H E E T
Prepare budgets or tables.

total columns or rows with
ease, copy formulae absolutely
or relatively, view in either 40

or 80 column modes, recalculate
automatically — and more!

RAPHICS
er data directly or load

ata from the spreadsheet,
uce pie charts, display

r charts side by side or
stacked, overlay line
graphs — and more!

COMMS MODULE
Using a modem you can

access services such as

_ .  M icroLink and book rail orI t , .  theatre tickets, send electronic
mail, telex and telemessages

in a flash — and more!
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Here's what some independent reviewers say about Mini Office H:
Menus theoughour the program were abundant and well structured, allowing
complex chokes to be made with hardly a glance at the pocket-sized spiral bound
mommi, and offering a wealth of user-defined functions •  F o r  the money it
really is unbeatable. Dedicated word processors, spreadsheets and comms
packages may, offer some extra facilities, but some are mill i  of whistles and bells
you mayfind .mursellforever in the manual or even not using havoc their power.
What you get with Mini Office i s  a valiant attempt to provide an all-embracing
small business package at a down to earth price; it fulfills all Its promises, and
there's nothing cut rate about the facilities it provides. — Vigwrax 258 (Prestel)

BBC Model B and B+
Cassette   k i  4.95
51" disc  1 7 6 . 9 5

Voted Business Program of the Year - 1%5 AND 1986
-Popular Computing Weddy•

This package is incredible value. I t  in-
cludes a word processor, database, spread-
sheet, graphics display, label printer and
communications module. You could well
spend over E200 to get the same range of
functions i f  you bought separate programsfrom other firms.'

-Dinh/ Mad Home ComputingGuide

DATABASE SOFTWARE



Mike Cook looks a t  a

powerful  and f lexible
32-bit second processor

The
go-faster
board

Product: Casper 68000 second processor
Price: 1299
Manufacturers: C.A. Special Products,

Moss Way, Donibristle Industrial Estate.
Dunfermline, Fife.

Tel: 0383 823928

THE 68000  must be one o f  the most
desirable processors currently available.
It has a 16  b i t  data bus with a  32  bi t
internal architecture.

That means tha t  each t ime data i s
read into the microprocessor it reads 16
bits at a t ime — twice as many as the
BBC Micro — and that al l  internal reg-
isters are 32 bits wide, as opposed to 8
bits on the microprocessor in  the BBC
Micro.

This alone would make i t  fas t  and
powerful b u t  t he  6 8 0 0 0  a l so  has  a
superb instruction se t  which makes i t
quite excellent.

The 68000 Casper second processor
contains a  t rue 6 8 0 0 0  — there i s  a
device called a  68008  which has the
same instruction set but only an 8  b i t
data bus.  Th is  means tha t  i t  has  t o
perform two fetch cycles for every one
the 6 8 0 0 0  performs thus  s lowing i t
down by approximately half.

This device i s  used i n  t he  i l l - fated
Sinclair QL and some other so-called
68000 s e c o n d  p rocesso rs  o n  t h e
market. I n  my opinion, th is  i s  a  com-
promise best avoided.

So t h e  C a s p e r  6 8 0 0 0  s e c o n d
processor actually contains a  68000 .
It's a very large 64-pin chip covering the
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whole width o f  the 100mm by 250mm
board, along with two 8k eproms, 128k
bytes of dynamic ram and two VIAs.

One disappointment i s  that  there i s
only a 4MHz clock to run the system and
the processor is capable o f  running at
8MHz. I  suspect this is  to simplify the
memory interface but i t  does halve the
possible speed from the system.

The board plugs into the Tube connec-
tor and derives its power from there. I t
can be mounted internally in  the  BBC
Micro by attaching i t  t o  the  l id  using
sticky-backed foam pads on the plastic
mounting rails that hold the board.

On the far end of the board is a 64-way
Euro-connector which will al low expan-
sion o f  the  system. To  complete the
package there are two sideways roms to
fit a n d  t w o  d i s c s  con ta in ing  tes t s ,
examples and ut i l i t ies. The two roms
contain a linker and an assembler, the
latter b e i n g  t h e  o n e  w r i t t e n  b y
Crossware

F68000 programming
The Casper 6 8 0 0 0  second processor
can be programmed by using either the
assembler or the monitor, a simple pro-
gram tha t  allows you t o  examine and
change memory locations and execute a
program — back in the dark ages of the
seventies th i s  was the  on ly  piece o f
software to be shipped with a micro.

The monitor wil l  a lso  perform other
functions, such as transferring blocks of
memory f rom the  BBC Micro in to  the

second processor,  cataloguing discs
and even single stepping through your
program.

But while i t  is  quite feasible to pro-
gram any o f  the 8  bi t  microprocessors
using a monitor, i t  would soon drive you
insane trying the  same tr ick with the
68000 because the  instruction bytes
have data  and addressing mode bits
embedded in them.

Therefore t o  work out an instruction
you would have t o  start  ou t  with the
basic skeleton bi ts,  add  your options
and then convert the whole lot into hex.
After a few sessions of that you would be
glad of an assembler.

The a s s e m b l e r  supp l i ed  ac tua l ly
converts Basic's buil t- in assembler to
use 68000  op-codes. So you use this
assembler from within the Basic envir-
onment you are already famil iar with,
which means that you have to have Basic
II fitted otherwise nothing will work.

The 6 8 0 0 0  assembler  i s  invoked
using *MCODE in  p lace o f  t he  right.
facing square brackets o f  the built-in
6502 assembler. A  left-facing square
bracket terminates both assemblers.

Due to the way this works, the Basic IF
statement is awkward to use within the
assembler, so a multi-l ine IF • , THEN

• ELSE E N D I F  s t a t e m e n t  i s
provided b y  Casper  f o r  condi t ional
assemblies. A  *VDUMP command is
supplied to list all the variables used in
an assembly.

The spiral-bound manual is printed on
high quality glossy paper but curiously
shaped — about the size of an A4 page
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folded in half lengthways and thus long
and thin. I t  i s  sub-divided in to  three
sections: User Manual, Assembler and
Teaching, with this section taking 73 of
its 121 pages.

The User Manual describes how to f i t
the 68000 Casper second processor and
the instructions understood by the mon-
itor. I t  also lists the entry addresses of
some monitor subroutines that can be
incorporated in to  your own programs.
This is useful to allow your programs to
communicate with the BBC Micro.

A memory map of the system is given.
(see Figure I) but it is wrong to label the

12844 ram

12814 rom

User expansion

System variabtes etc.
Trap vectors
Disc fierer
CP,kil buffer

rinser and user stack area

4

User ram

FFIFSF

3E,FfT
31T88
3FFOO
3FD00
3F000

20000
10000Spare for future expansion

System 1/0

System monitor

Figure l• System memory map

1;0000

lower 128k as rom because there is only
8k of it. The system input and output has
64k allocated t o  i t  whereas in  fact  i t
consists of just 32 bytes. We are not told
in the manual whether this is uniquely
decoded — an important consideration
when adding your own expansion.

The 68000  chip has l k  o f  memory
devoted to vectors o f  all sorts, but  as
this area is in rom you can't alter them.
The exception is the 16 trap vectors that
are re-vectored through ram.

This means you can  use the  TRAP
instructions for your own programs but
other forms o f  exception processing,
like interrupts and errors, are effectively
removed from your control.

Other 68000 processor systems have
an arrangement whereby th is  area o f
memory that contains the vectors is first
assigned to  rom and then, during the
power-up sequence, i s  switched to  be
ram. T h e  6 8 0 0 0  C a s p e r  s e c o n d
processor is much simpler and keeps a
stable memory map.

The pin-out of  the 64-way expansion
plug is shown in the manual.

Basically the signals consist o f  the
address a n d  d a t a  bus ,  t h e  con t ro l
signals and  a  f e w  decoded memory
slots. However, no explanation is given
as to what these signals might be.

This i s  a l l  r i g h t  f o r  t h e  s tandard
processor signals but we are given no
clue as to what RAM5 might signify. In
short I  would have l iked to  see much
more in the 21 pages that comprise the
user manual.

The Assembler manual, on the other

REVIEW
B+ 1111   t _ _ _

hand, a p p e a r s  t o  b e  m u c h  m o r e
comprehensive. I t  describes how to use
the assembler and what pseudo-op
codes t h e r e  a r e  a l o n g  w i t h  t h e
assembler's error messages.

The assembler has the  ability to
utilise sideways ram if fitted and you can
write even larger programs using an
overlay facility.

The teaching guide gives a  br ief
introduction i n t o  t h e  techn iques o f
programming t h e  6 8 0 0 0  c h i p  a n d
consists o f  a  number o f  tutorials. The
first walks you through the monitor and
its operation and is very detailed in what
key you need to press and why. The other
sections use the assembler and some
files on one of the discs.

After explaining what to do it asks you
to make simple modifications to  the
routines t o  t e s t  and  improve your
understanding of what is going on. The
routines t h e m s e l v e s  d o  n o t h i n g
spectacular, j u s t  m o v e  b locks o f
memory about, but that is a good place
to start learning and most of the basics
are covered.

I thought th is  section was the  best
piece of the whole package as i t  gives
you a  toehold on  the workings o f  the
processor and at the same time allows
you to become familiar with the system.
There is a limited amount of information
about the 68000 processor but for a full
picture o f  this device you need to  buy
one of the many books devoted to it.

rtifho's it for?
Well, who would use the 68000 Casper
second processor? The answer must be
anyone who wants t o  learn about the
68000 processor on a limited budget. I t
must be  a  very attractive package t o
Colleges and Universities that teach the
68000 processor and i t s  architecture,
and who have a number o f  BBC Micro
systems already.

I would not  recommend i t  as a  f i rst
instruction set to learn since i t  is quite
complex, so I am not sure how suitable
this i s  for  schools, bu t  i t  i s  a  logical
progression from the  6 5 0 2  instruction
set. Nevertheless the  6 8 0 0 0  Casper
second processor represents quite good
value for money.

For those interested in high level lan-
guages there is a version of C available
for only £99. I t  is not a full implemen-
tation but should be suitable for control
purposes.

Apart from the manual not containing
as much information about the board as
I would like, I found the teaching section
very well written and thought out. All in
all, i f  you are in the market for this sort
of product the 68000  Casper second
processor would seem to fit the bill quite
nicely. •
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Acorn S stems

Ac rn f t  Books
Crealive Graphks E7.50
Graphs and Chant E7.50
Lep Manual £7.50
Forth Manual £7.50
Carnal Manual E10.00
BCPL Manual E15•00
ISO Pascal Manual E10_00
View Guide E10.00
Viewsheet Guide £10.00
Verestore Manual £10.00
Master Reference Manual Part 1 E14.25
Master Reference Manual Pail 2 E14.96
L o g o  M a n u a l £7.50
Mcroiert Manual 00.00
ABC Lew Guide E12,26
Into View 2.1 E15.23
Micro E1000
Tures GropFmcz £7.50
Creative Sourl 02.25

Masker 128K
Master Tinto Upgrade
Master 512 Upgrade
Master Eprom Cartridge
Compact whoa Monitor
Compact with TV Modulator
Compact with Mono Monilor
Compact WM Colour Monior
Disk Drives
Compact 2nd 3.5 dnve
Dual 400k 525* drive

(oulli in Master Plinth)

Printers
DOT MATRIX
Epson LXR6
Epson 1X86 Tractor Una
Epson LX86 Sleet Feeder
Epson FXB6
Cannon PW11330A
Micro P MP 166
Citizen 1200 veil ParInt
DAISYWHEEL
Aid 6100
Juki 60X
Printer - kiasteoBBCCompact lead to suit

co&11 electronics Ltd
5 THE PARADE • YATELEY

HANTS
TEL: 0252 877222

10111Ine
24 HR SALES LINE

0252 818107

22/24 GUILDFORD ROAD
BAGSHOT • SURREY

TEL: BAG SHOT 0276 74533

EWA
Ave, Led
I s e  VO•11

£490.00
E120.00
E22003

£14.00
E44000
E455.00
£535.00
£88500

E110.00

£310.00

E289.00
122.00
E55.00

E365.00
£279.00
121000
f21 9.00

£345.00
E199 00

El 2.00

Corn a uter Books
IS Hour Word Proc Lee BBC 'Vow
10 Hour BASIC Standard Ed_
40 Best Mach Code Routine ABC
6502 Develop Pack (6602 2nd Pro)
Advanced BASC ROM For The ABC
Advanced Disk User Guide
Advanced Graphics with the ABC
Advanced User Guide (BBC)
Advanced User Guide -  Binder
Applied Aswrilby Language BBC

cd Micro Graphics BEICElectron
Assembly Language Prog "or the ABC
BASIC ROM User Guide IBBC/Etectron)
ABC B Compendium
ABC BASIC tor beginners
ARC Hardware Prqece
REC M e w  128e High Flyers
BSc Micro & The Small !heiress
BBC Micro Advanced Programming
ABC M I =  Disk Corpanim
ABC Scheer° Projects
BCPL The Language A Cormier
Basic Porn User Guide Cassette
Beginnall Guide Word Proc BBC
Beyond Basic
Bolding Blocka for ABC Games
Comp Graph A Cad Funclam BBC Mtn)
COMPlata Disc Manual -  BA
Creative Auerrier N C R  lecoon
Disk Progrwming Tech 'or ABC
File Handling on BBC Micro
Guide to the ABC ROMS
Interlacing 8 Roboice on ABC
Imerliong your BBC Micro
Introducirsg CPA4-2nd Processor
WA I N  MON YOur BBC Disc system
Maetering Assembly Code BBC
Mastering Music ABC
hilasiering the Disc Drive
Mathematical Prog In BBC Basic
Step by Step Prog ABC Book 1
Step by Step Prog ABC Book 2
SinCtured Basic
The ABC Micro Born Bock
Tool Boa 2 BBC/Electron
Within The ABC MiCrommxxiei
Wordwise
Practical Disc Fie Techniques
8502 ACC.IIcalionl
6502 Assembly Lang Subroutines
6502 Retwenoe Guide
Programming Ile 6502
65W Asa Lang Prog 2nd Ed.

Please send me: (or  order by letter)
I 1

1 2

I 3I enclose cheque/PO for E _

£595
E7.95
E7,95
E7.50
E9•95

E16.95
E9•95

£15.95riot
E9.25

C14•95
£8.95

Ell•95
E5.95
E7.95
EL95

E10.95
E5.75
E9.95
CR.95
E6.95
E7.50Es_ 18
t7.95
E7.25
E6•95
£9.95
E7.95
£596

E10.25
£6.95
£9.95

El 5.95
E8.96
E9•95
E5.95
£2.95
C6_25
£7.95
E7.95
£5.95
£6.95
E7.25

CI 045
E10.95
C13•25

C9•95
E5.95

E13.95
C19•96

C9•96
E18.95
E19.95

Romstlitilities
inlessheet
intereord
inierchan
Disc Doctor
P demister
Graphics
Logo (LCSrI
Replica III 40430
Beta Base 40190
Vine Replay (Stala Disc VF)
Vine Tape to Disc
Island Logic Music
Island Logic Music
Island Logic Music
Fleet Street Editor
Spelling Checker (Comp Con)

Compact Software
on 3.5" Disc

MCropower Magic 10
Acornsoft Hits Vol 1
Aconsoll His Vol 2
Best tor Language
Bast lot Mats
Beta Rase
Birdie Barrage Golf
Care Dec
Citadel
Commanvesalh Games
Compilation One
Compilation Two
Elie
Galaioroe
Games Disc
Garners Dec 1
Games Disc 2
Karate Corrbal
Mousetrap
Reoton 2
Renton 3
Rees 4 Tracks
Speech
Steve Davis Snooker
Soykers Run
US Drag Racing
Viwortheei
Vindaloo
Winter Olympics

View - Wordprocessor ROM
View 3 inc. Prinw Drivers
Viewshest -  Spreadsheet ROM
View Index Disc
VilwrSione - Database ROM
ViewsPell
Viewbiot
Primes Driver Generate,- Cassano
Pallier Driver Generator - Disc

PAH ELECTRONICS LIMITED
22/24 GUILDFORD ROAD • RAGSHOT • SURREY MO 5J/4

at e _  P & P
at E_ P & P

at E P & P

Rom E 5 0 . 0 0
£49.00

Rom E 3 4 • 0 0
Rom E 2 6 • 0 0
Rom E 2 1 3 • 0 0
Rom C 2 6 • C O
Rom £ 5 9 . 0 0
Disc E 1 4 . 0 0
Dec £ 2 3 . 0 0
Rom E 3 3 . 0 0
Rom E  1 8 •00
Cassette 1 E  13.50
Cassette2 £ 1 3 . 5 0
Disc E 2 7 . 0 0
Disc £ 3 8 . 0 0
Rom P . 0 _ 0 1

£250
E11.93
E13.50
Elam
E18.00
£24.50
E11.50
r22.50
E13.50
E10.50
E18.00
E18.00
E18.00
E13.60
E13.50
E11,50
E11,50
E13.50
£10.50
£13.50
£13.50
E18.01
E13,50
E11.50
E11.50
E10.50
£52.00
E10.50
E10.50

411*
uatureare•

Name

Address

corn •  V i e w
£15.00
£70.00
E45•CO
E15.00
£45.00
E12.00
£23.00

09.00
£10.00

Disc Drives
CUMANA
CSX100 100X 40T
CS X4COS 4 (  4CTROT Siklichable
C0X800S Dual 4D1( Switchabie
CS100 1004< 401 Wth Power aipply
CS400S 4004< 40/80 With Power suppiy
C M O S  Dual 400K WIh PONala sUocay
15 CS 154 400K
15'  CA) 358 Dual 400K
PACE
PSD1 ICOK 40T
PSD3 400K 40130T Owe:metes
P003 Doss 4001< Seitchable
PSD1P 100K 401 With Puma( supply
PSD3P 4001< 43/90T With P 0Milf supply
P003P Dual 4COK With Power sLavly

£105.00
E145.00
£265.00
E135,03
E170.00
C31520
£130.00
£725.00

£102.00
£130.00
E25523
E125.00
E156.00raises

T• • Games
Ems
R O V I
Thrust
Repton 3
Commando
Phantom Combat
Trivial Pursuit
Micro Poorer 10 His
Amon
Scrabble
Weeknight 1 2 0 e s *
Monopoly
Lord at the Rings
S u l k s  P O M O  H a m e r
Raversitue
k n e w
Yie Ar Xu F

Cass C11.50
Cass E11.50

Cass 112.50
Cass 03,50
Case 172. 20
Cass 23.50

Cass £13.50
Cass C8•50
Cami £6.50

Cass E12.60
Cass £9.50

Cass £12.50
Case E14•50

Cass ESILSO
£2.50

Cats V I S O
Cass £9.50

Disc Et3 50
Disc C1150
Dec El 1.50
Dec E10.50
Disc £12.50
Disc E14.50
Dec Etat°
Disc £1050
Dec E14.2)
Disc Cl 700
Dow el 8.50:1
Disc E14•50

Disc E14 50
Disc £10.50
Dec E113.50
Dec E10.50

Ac odes
Data Recorder
Data Roconder -BBC Lead
Fie Proportional Joy Sick
Fial Proportional Joy Site Pair
Voernace lab Joystick
ANIX Mouse - S l a 3 6 1
AM X Lefties Software
AM X Desk
AM X Paintbox
MIX 3D Icon
MIX Pagemaker
AM X Xarn
MIX Data Base
MIX Super Art
Modem Nightingale with Commix
Modem Auto Answer Board. Software
Sideways ROM Board (APR)
5.251n Discs 10 in Library Case M O O
TV AerieleComputer Switch
BBC Key Functen Key Mask
Corroder Covers Soh
Computer Covers Hard BBC B
Printer Covers -State type
Disc Drive Covers -  Slate typo
Maiogue Mouse (by NCO)

[Mouse

Huey birdied
ZBO Second Pexesser • Business ioilw•
17170 Disc Upgrade Kit
OAFS Rom
ADFS Res
841<a d e  Kt for B plus 84K

Phalle BY 7502 Green High Res
Philips BM 7522 Amber High Res
Philips BY 7542 While Hsi) h Rea
Philips revel stand lot aboee
Phelps Ck18533 R3E1* Mono • Sound
Microvitec 1431 C0a3Ut std res
MerovIlec1451 CoSOut rnel res
CTWISONITORS
Sanyo 3143v 14in CTV R O B
Sony 1440 141r1 Sec* wean. ROB
Sorry 1442 Ai above Remote Control
Monitor io Master/BBC/Compact lead to sue
Phelps TV tuner (tor your monitor)

FAST VAT FREE EXPORT SERVICE ON ORDERS OVER EIS NETT
PLEASE ALLOW FOR CARRIAGE COSTS OR REQUEST CARRIAGE QUOTATION

£2900
£4.00

E12.50
E20.00
Eli 50
£75.00
£13.50
£2200
E13.50
£22.00
E47•00
122.00
(220)
E4 720

£149.00
E75.03
£43.00
E18.00

E2_50
E300
£5.50

El 000
£6.50
£5.00

03.03
(23.00

C2C0.00
E46.00
£20.00
£28.00
£38.00

E79.00
ES523
£95.00
£9.00

E265.00
E22'5 03
C270 DO
C185 00
1225.00
£285.00

E4.50
035.00

CARRIAGE COSTS - Micros Monitors -  Printers: ETC*

Disc Drives - 2nd Processors - Data Recorders: E5.00 1 0  IAccessories - Software - Books etc. El .00 per Item
ACCESSIARCLAYCARDIVISA ORDERS WELCOME

CREDIT FACILITIES Instant credil up to E1.000, deposit 10%
PLEASE STATE; DISK FORMAT 40 OR 80 TRACK

I O r  please debit my Access/Barclayoard/Visa• (delete as applicable)
tDi

E x p r y  Date- Lard Number   _ T e l e p h o n e

1
It267.1



£105.00
£145.00
C20 5.00
E135.00
£110.00
E315.00
C110.00
C225 00

ti02_00
C13300
E255 00
E v25 00
E155.00
C2B5.00

Nu El 3.50
YocEi3.50
Nic El 1.50
>ix El 150
)Ic £12.50
Nic El 4.50
Nic El ODD
k4c El 0.50
VAE14.00
)rnt El TEO
Ac EIS 50

E14.50

Noc £14.50
Noc£10.50
NocE10,50

E10.50

129.00
£4.00

E20.00
E14.50
C75.00
113,50
C22.00
E13.50
C22.00
C42 00
£22.00
E22.00
£47.00

t149 00

pisim
£1800
C2.50
£300
C550

£10.00
DI 50
E5 00

(3300
(3300

£44.00
0100
£2800
C30 00

£79.00
E85.00
05.00
C9.03

£285.00
025,E0
£2700

E186.00
C2?5.00
E206.00

(4.50
£8600
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Steve Turnbull otters a
utility to end a reader's
star command clash

Unacceptable
in
THIS problem is due to the way that the
MOS presents star  commands t o  the
roms.

First i t  checks the command against
its own l i s t  o f  commands, inc lud ing
*CAT, *BASIC and so on. If the command
is no t  recogn ised b y  t h e  m a c h i n e
operating system -  MOS -  it is passed
to the roms.

Each rom has a position number from
zero to 15 and each is accessed in turn
from highest position to lowest position
by being presented with the command
via the rom service entry using call code
four.

When the rom receives the command,
it is compared with its own list of options
and, if recognised, carries the command
out.

If the command is stil l unrecognised
after each rom has been checked, the
operating system sends the command to
the filing system. But the filing system is
a rom, and so should already have been
accessed once. So why again?

The answer l ies in  the fact  that  the
DFS in the BBC Micro has two separate
lists of  commands. One is  of  common
commands, such  a s  *TYPE. a n d  t h e
second l ist  is of  commands specific to
the d isc  system i t se l f ,  f o r  example
*INFO, called intrinsic commands.

The c o m m o n  c o m m a n d s  a r e
accessible whatever f i l ing system is  in
use, so  you can  *DUMP a  f i l e  f r o m
cassette via the cassette filing system -
CFS -  or  from ram via the  rom f i l ing
system -  RFS -  and so on.

It is this l is t  o f  common commands
which is checked during the sequential
access of the roms by the MOS. So if two
roms have the command *EDIT in their
lists the higher priority ram will intercept
it and carry it out.

The second access is to the currently
active fil ing system. The ram is entered
via the f i l ing system control vector -
FSCV -  using code three.

This entry i s  provided s o  tha t  f as t
access filing systems. such as the disc
system, can take the command and i f  it
is not in the second list of options it can
search the file media for the filename to
load and *RUN.

If the  f i l i ng  system i s  n o t  a  rap id
access device -  for instance the CFS -  it
does not go to the file media but simply
returns the Bad command error. Other-
wise you could spend minutes waiting

I have a  D i sc  Doc to r  tom, b y
Computer Concepts, f i t ted in tom

position zero, a n d  a  Watford Elec-
tronics DFS in position 11.  When I
want to  format a  disc with *FORM,
Disc Doctor intercepts it. This is fine
because I  p re fe r  t h e  dec reased
access t ime  due t o  Disc Doctor 's
skew formatting.

But when I want to edit the function
key definition w i th  *EDIT, t h e  DFS
intercepts i t  instead. Can you tell
me why? Terry Paul, Stockport.

for an attempt to f ind a  mis-spelt star
command on the tape.

In the Master and Compact micros all
the common commands  have b e e n
moved into the MOS and Out of the DFS.
This means that all filing system specific
DFS, ADFS. CFS and RFS commands are
accessed via the FSCV, but all common
commands are handled by the MOS.

So the  f inal  answer t o  the  original
question -  i f  you haven't worked i t  out
yet -  i s  t ha t  the  *EDIT command i s
treated as a common command by the
Watford Electronics DFS and because
the rom is in the high priority position, i t
is t h i s  r o m  w h i c h  i n t e r c e p t s  t h e
command first.

But *FORM i s  an intrinsic command

Return to  M O S
if not r e c o g n a a d

rom 0

E D I T
F O R M

D i s t
Doctor

To  M O S
from
beale

To  each rom
in turn

From user
or program

C O M M A N D

Figure T h e  route taken by star commands

BASIC
C AT
L I N E

M O B

r o m

Basio
(or other  l a n e )

FEATURE
B+ III

for the DFS, and so is intercepted by the
Disc Doctor first before i t  has a chance
to reach the intrinsic list of the DES,

Figure I  shows the  route tha t  s ta r
commands take when processed by the
MOS.

To overcome your problem, you can
use the utility listed here to bypass the
standard *  command route, and  send
commands directly to  the rom o f  your
choice, or to the current filing system.

After you have typed i n  the  l is t ing
make sure that  you save the program
before you run i t ,  because any errors
could corrupt your original. The program
installs i tsel f  automatically when run,
but you can save the machine code with:

*SAVE stars C116+100

Once the program has been installed
-  after running the source code or by
typing:

*stars

To  each rorn
141 turn

o r

from disc -  it is invisible to the user until
the •LINE command is used.

*LINE provides a  standard entry t o
machine code v ia  t h e  MOS. When a
*LINE command is processed a jump is
made via the user vector -  userv w i t h
the accumulator set to one and X and Y
containing the address of the rest of the
command line.

To use  t h e  u t i l i t y  f rom immediate
mode o r  f rom wi th in  a  program use
*LINE, then the position of the ram as a
single hexadecimal digit followed by the
command that you want to send.

The program first ensures that there is
some tex t  fol lowing *LINE using the
general s t r ing init ial isation rout ine -

Tom to Page 52 1111.
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From Page 51
gsinit a n d  i f  no text follows the error
Bad CLINE is returned.

Next a  search i s  made for  either a
single hex digit or the character > ,  I f  a
hex digit is found two checks are made.
first to ensure that there is a rom in the
required rom posi t ion,  returning Bad
ROM i f  there is  none. And second that
the rom has a service entry to jump into,
otherwise you get  the No service entry
error.

Once the tests have been satisfied the
command i s  s e n t  t o  t h e  r o m .  F o r
instance:

will call  the sof t  key edit  routine from
Disc Doctor i f  it is in position zero.

Where t h e  character  >  h a s  been
found the command is sent via the FSCV
to whatever f i l ing system is  active, for
instance:

*LINE 0 EDIT

*LINE > LIST text

will run a program called LIST without it
being recognised and intercepted by the
DFS common command list,

1 - j - I n N 7

Way back in 1983 we introduced LEAGUE DIVISION 1 for the BBC Micro In September 1984 the onginal version of SOCCER SUPREMO, and the
LD1 upgrade DIV1 '85 were introduced, the 1st graphics oriented, the 2nd an out and out strategy game. In both games you become the manage
of a newly promoted 1st division team. Which you have to build up into a challenger, and hopefully winner, of the 1st Division Champfonship. T
game uses professional simulation techniques which produce a true, natural management linalgatgn rather than the simple minded mental arithme
exercises of other -simulations'. This caused this response.

"Hugely enjoyable but dangerously addictive"says Dr. Trevor Harley, Department
of Psychology, University of Warwick

WELL DR HARLEY Y O U  AIN'T SEEN NOTHING YET!!
THE NEW

QUAL-SOFT

TAPE 1
6 Seasons

League Division 1
The F.A. Cup
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To the versions we've added; the FA .  Cup, the European Cup, the Ul .F.A.Cup and the European Cup 1ffinnem Cup. We've introduced multple DATA files ky  t e
different seasons anolloalkwr a massive transfer market of over seventy players, from World Cup stars to top scoring non-league players, we've retained the 3D, 22 man, I L

1GiOnmnuwfomballrmmchgraphIcs.improying the graphics' layout, We've addedsound,m-matchiNunes,nanwigoalsayers,  penalty shoot-outs (European matches)
and replaced the complicated match statisticswitha post match individual player assessment. We've  w e l l ,  lots of other small improvements.
Thega/nesarencwalmostthrwitimesthesizeoftheoronals,usingtwotspesplusthemultpledatreles.But  I I ,WE'VE ADDED NOTHING TO THE COST! w i
The new games are supplied DIRECT from (DUAL-SOFT. TAPE 1 +  TAPE 2 + Manual, P&P and VAT still costs £9.95. RELEASE DATES: SOCCER SUPREMO I

immediately available. LEAGUE DIVISION ONE will be released on the 21st February. Current owners of SOCCER SUPREMO, DIV1 85 and the COMBO tape can °Via: l''is.
a £5 rebate Just r e m  tu your tape and include payment of Erl.95. t o1

QUAL-SOFT T e l :  0438 P l e a s e  supply: N a m e : —
Dept. MU, 7 2 1 9 3 6  S O C C E R  A d d r e s s :    h i .
18 Hazlemere RoadS U P R E M O  0    B E

Velevenage SG2 8RX A t l i ,  L D 1  E l  A c c e s s  No_ (it applicable)     •A i wo

I REM *LIME COMMANDS
2 REM by Steve Turnbult
3 REM (c)The Micro User

10 osbyter-UFF4
20 gsreadr-IFFE5
30 gsinitr&FFC2
40 select4FE30
5e servic.18003
60 userv4200
70 fscv421E
80 romm&F4
90 ptc4F2

100 off=i7F
110 romtabr87D
120 C%28C00
130 FOR L%.0 TO 2  STEP 2
140 Pt=Ct
150 [OPT L%
168 .s tar t
178 LOX alnyvec M00256
180 LOY •myvec DI1256
190 S I X  userv:STY usero l
200 LDA 4170:LDX
210 U T  #255:JSR osbyte
220 S I X  romtab:STY romtab+I
230 R I S
248 omyvec
250 CMP *1:8NE ex i t
260 STX ptr:sTy ptre l
270 LDY -00:SEC
280 JSR gsinit:DEO bacitin

Finally, i f  a  command i s  returned
without be ing  intercepted, t h e  er ror
message Not recognised is generated.

And that just about wraps up the hand-
ling of star commands. Next month there

AND
SOCCER SUPREMO

A SOCCER MANAGEMENT SIMULATION

190 .gethex
300 JSR gsread:STY of f
310 CMP aPISC(->•):BEGI f iLe
320 SEC:SIIC #136:BIII badhex
330 CRP #10:8CC normal
340 CRP #17:0CC badhex:SBC • 7
350 CRP e16:8CS badhex
360 normal.
370 TAX:TAY:LDA (rostab),1
380 BED badroat:EIPL noserv
390 LDA rom:PHA
400 S I X  select:SIX rom
410 LOA *4:LOY olf:JSR servic
420 TAX:EINE notrec
430 ?LA:STA select:STA ros
440 . ex i t  RTS
450 J i l l
460 CLC:TYA:ADC ptr:TAX
470 I D A ptr41:ADC
480 LDA * 3 : A P (fscv)
490 .badlin OPT Flierr(127,-Bad •LINE')
500 .badhex OPT Flierr(126,13ad HEX')
510 .badros OPT FNerr(125,11ad RON')
520 .noserv OPT Flierri114o-No service

ent ry ' )
530 .notrec OPT Flierr(123,'Not recogni

zed')
540 3:11EXT:CAILstartzEND
550 DEE Filerr(n,CS):LOCAL K%
560 K%=LENtS:?P%:11:P%?1=E%
570 S(P%+2)mtS:Fq.PX*04.3
580 PV-1211:*1.%

will be another complete answer to one
of your letters. so  keep the questions
coming in to  Letters, The Micro User,
Europa House. 68  Chester Road, Hazel
Grove, Stockport SK7 5NY.

LEAGUE DIVISION ONE

Sports simulations

TAPE 2
European Cup
11.E.F.A. Cup

Cup Winners Cup



Joystick testing
I HAVE a joystick that will not work and
as i ts  the first one that I've had I don't
know i f  the fault is with i t  or my micro.
When I  re turned i t  t o  Vo l tmace f o r
checking it was returned to me with no
explanation — and still not working.

The fault is that the cursor goes to the
bottom right hand corner and wi l l  no t
rnove but the fire button works. Michae l
Williams, Bridgwater, Somerset.
•  There are two possibil it ies here. I t
could be that the joystick is faulty or i t
could be your computer and there i s
really no way o f  telling from your des-
cription.

Try your Joystick on someone eise's
computer and see i f  it works or alterna-
tively tes t  your  computer's analogue
input port.

If you have no  tes t  equipment you
could try a rough and ready test. Write a
program t o  cont inuously display t he
readings f rom a l l  the  analogue input
channels (using the ADVAL statement).

Then slightly moisten your fingers and
press them against the analogue input
Port connector on the back o f  the BBC
micro. I f  the numbers change then i t  is
unlikely that your computer is faulty.

Video hook-ups
AFTER experimenting with the setup that
connects a  BAC M i c r o  t o  a  v i d e o
recorder from the July 1985 edition o f
The Micro User I have obtained some
excellent results.

But I would like to know how to overlay
computer graphics on to a pre-recorded
video picture.

Is there a way of connecting two video
input plugs to a recorder by means of a
splitter? — N.R. Mistry, Blackburn, Lancs.

You can't use a  spl i t ter to mix two
video s igna ls  a s  t h e  synchron is ing
pulses of  the two signals must occur at
exactly the same time for the pictures to
mix properly.

To do this you need a special modifi-
cation to your BBC Micro or other video
source to lock the two signals together.
This is known as a Venlock"  system, is
quite complex and can cost several hun-
dred pounds.

If you want to pursue the matter fur-
ther contact 62 Systems, 5  Mead Lane,
Farnham, Surrey GU9 70Y

I WOULD like to build myself a buggy that
will work on the BBC Micro but my prob-
lem is that I cannot figure out a program
to get it to work.

Could you please send me a program
listing and a  plan o n  how t o  bui ld a
buggy and how to get it working with the
BBC Micro? — J. Stanktorth, Nottingham

Why should I design a buggy for you
when i t  i s  qui te  interest ing t o  learn

Your technical questions
answered by MIKE COOK

yourself and i t  would take me about a
week and you are not paying me?

A buggy i s  simply a  vehicle wi th a
motor driving a wheel on each side so
essentially all you need to know is how
to control motors from your computer.

Look no further than the Body Building
course May 1984 for information about
how to drive stepping motors or Novem-
ber 1985 for how to drive DC motors.

I f  you do not fancy that then virtually
every book on ABC Micro interfacing
contains something on buggies; Try DIY
Robotics and Sensors with the BAG Com-
puter, J. Billingsley, (Sunshine Books)
1983.

Switch setting W N W
I HAVE two separate TEAC Disc Drives
and a Watford Electronics double cable.
However, the internal DIP switches need
to be set so that one of the drives recog-
nises that it is drive 1. Could you please
tell me how to  set  these switches? —
David Machin, London.
•  Well, I  don't think I have been asked
how to throw a switch before. I  think you
want to know how to identify the correct
switch.

The layout of  the switches is different
on all makes of drive and there are even
different TEAC assemblies. Open i t  up
and look for  a row o f  switches or  links
the size of  a 14 pin IC.

On the switch or the board you will find
three, sometimes four switches labelled
0 1  2 .  You  wi l l  f ind  both drives have
switch 0 made and the others not.

On one drive unmake the one labelled
0 and make the one labelled 1. I f  you
have links instead of switches you might
have t o  solder a  l i nk  across the one
labelled 1.

Mains control
I NORMALLY leave the on/off switches of
my BBC Micro and monitor i n  the  on
position, using the mains socket switch
to start  up and close down the whole
system.

Someone has told me that this prac-
tice is bad, particularly for the monitor.
Please can you tell me if that is true and,
if so. explain the difference?

Also, m y  disc drive i s  powered from
the micro and the supplier told me that
surges due to switching off and on could
corrupt any disc left in the drive with the

hatch closed.
Consequently, I  always remove discs

when I  reset the machine (say after a
lock-up). Should I continue to do this, or
is it an unnecessary precaution? — Nigel
Reed, Langlocd Budville, Somerset.
•  Like the curate's egg, your advice is
good in parts. I  can see no reason why
you should not control your system from
the mains switch. I  have been doing this
for years with a whole room ful l  of  BBC
Micros.

However, i t  is good practice to remove
your discs before powering down as this
could damage their contents. Normally it
is suff icient s imply  to  open the  drive
door as  th is  prevents the  head  from
making contact with the disc

Second processors
I RECENTLY purchased a  BBC Model B
with So l id isk  1 7 7 0  DES and  ADFS.
Shortly after this, I was offered an Acorn
6502 second processor and the Bitstick,

When I had finally fitted all the fiddly
bits. I found it to be incompatible — the
problem seems to arise due to the 1770
DFS clashing w i th  t he  6 5 0 2  second
processor around zero page locations,

Is there any possible way I could get
the 6 5 0 2  second processor and t h e
Bitstick to work with my 1770 [NS? Also
is i t  possible to have an Acorn DES arid
my 1 7 7 0  DFS instal led a t  t h e  same
time? -  Ian Roberts, Sheffield.
•  There i s  n o  reason why the 1 7 7 0
system should not work with the second
processor_ However, i n  order  fo r  the
second processor to function you need
the OAFS fitted (not the DFS) to copy the
tube software into the I/0 processor.

I f  this is f i t ted in.a lower priority rom
socket than the  1 7 7 0  OFS then the
1770 DFS will be active. When I use the
second processor with the Watford OFS
the DAIFS has also to be fitted.

I am surprised to hear that any disc
file server is using page zero memory
locations. I t  should not as there is  an
area reserved for them,

Audio problem
I USE a BBC Model B with issue 4 board
and i t  is in constant use. Recently when
the computer is on the speaker emits a
very loud crackling noise, particularly
when a program is being run or the Break
or Escape keys are pressed.

I am at a loss what to do as this has
only just  started and  I  have checked
inside for loose or bad connections. The
terrible noise does not affect the normal
operation of the computer. — Greg Page,
Tollesbury, Essex.
•  This is simply a loose connection but
finding i t  could prove a  problem. I t  i s
most probable tha t  i t  i s  i n  the audio
circuitry and this can be found in the
lower r ight hand corner o f  the board.

Turn to Page 54 Ob
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411 From Page 53
Also you could try removing the audio
chips if they are in sockets to see i f  a pin
is bent under the chip and only making
intermittent contact.

Finally, check the  1 5  volt  lead that
comes in on the edge of the board as the
sound chip and serial chip system are
the only sections to use it and it could be
faulty without affecting the rest o f  the
system.

Keyboard cleaning 1111'
OVER the three years that I have had my
BBC Micro i t  has had quite a lot of use.

During the las t  month o r  so  I  have
noticed that one or two of the keys are
beginning t o  st ick a  bi t .  They do  no t
always come up quite as quickly as they
ought to and they feel a  b i t  st i ffer to
press than the others.

This particularly affects the most used
keys such as  the Return key and the
spacebar. I do not know whether this is a
result of dirt getting into the keys or just
wear.

Is it possible to clean the mechanism
of the keys and if so what is the best way
of going about i t? — David Harper, Wel-
lston, Nottingham.
•  The  p l u n g e r  i n  t h e  k e y  s w i t c h
sometimes sticks because dirt accumu-
lates around it and you can clean it with
switch cleaner.

If you carefully prise o f f  the key tops
you wi l l  see a  channel going into the
switch body. Spray a little switch cleaner
and pick Out the dirt with fine tweezers
or a cocktail stick.

Finally you can place a  few drops o f
Electrolube on the slider. This is a non-
drying electrical lubricant which will give
the keys a  smooth action and  a t  the
same time collect dirt.

But once started this process might
have to be repeated every few years.

Program translation,
PLEASE could you tel l  me whether i t  is
possible to write a program on the BBC
Micro to translate disc programs from an
ICI_ Basic disc.

Also, is i t  possible for a 40 track disc
drive to play games or read data from an
80 t rack  d isc  us ing  sof tware and/or
hardware?

Can double sided discs be read at all
using a single sided drive and can you
recommend a good rom for tape to disc
transfers? — John Terry, Luton, Beds.
•  First the good news: It is always poss-
ible to write a program to translate one
version of Basic to another. Now the bad
news: I t  will only work for the most trivial
o f  programs that do not utilise the hard-
ware o f  the system ( l ike the Graphic
capabilities).

A 40 track disc drive has a head that is
twice as wide as an 80  track drive and
therefore when reading an BO track disc
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with a 40 track drive you will be reading
two tracks at once.

No hardware or software can possibly
make any sense of this. I f  you try to read
a double sided disc in  a  single sided
drive by inserting it the wrong way round
the disc spins in the opposite direction
and so all the pulses are in the reverse
order, again no sense can be made o f
this.

Any tape/disc t ransfer  rom has  t o
make assumptions about the protection
methods it will encounter therefore none
can be guaranteed to work under all con-
ditions.

Push butbm control
PLEASE can you te l l  m e  how a  push
button or perhaps two could be connec-
ted to the BBC Micro and used via the
ADVAL commands. I f  this is  possible
please could you tell me where I could
buy the sockets and switches? — Paul
Welch, Colyton, Devon.
•  S imply  connect  one  p u s h  bu t ton
between pins 3  and 10  and the other
between pins 6  and 13  o f  the 1 5  way
D-type connector.

You can then easily read this with an
ADVAL(0) AND 3 statement. This will give a
value of 3 when no button is pressed and
0 when both are pressed.

I f  only one button is pressed the value
will be 1 or  2 depending which is being
pressed. The plug and switches can be
obtained from Watford Electronics.

Compatibility queries 1 1
I OWN a  BBC Model  B  machine wi th
Watford's 32k  shadow ram board and
MK2 extension rom board, The  on ly
other r o m s  I ' ve  g o t  s o  f a r  a re  t h e
DUMPOUT3 and a  Greek-English Word
Processor which was originally made in
Greece.

Is the Challenger 1.3 compatible with
the above and can I use the shadow 32k
ram? Also, is it compatible with the soft-
ware and hardware that exists for BBC
Micros?

I don't mean games or  the l ike, but
programs like Mini Office II. Finally, as I
am not aware of the usual commands of
any DFS or DINS, do those of Challenger
1.3 have the same capability as, say,
Acorn's I N S  o r  Watford•s D N S ?  -
Nicholas Conides, Athens, Greece.
•  Any  f i l i ng  sys tem t h a t  i s  n o t  t he
original Acorn DFS runs the risk o f  not
being compatible wi th  some software
but I see no reason to suppose that the

roms you have installed will not work.
The major difficulty for  compatibility

comes from either protection systems or
clever programmers. Many packages ar
software protected and  unfortunatel
usually neither the supplier of  the soft
ware nor the hardware manufacturer wr
know what to do with Z80, not the 6502
product.

The sad fact is that you will have t
consult those famous French engineers
Messieurs Suckit and See.

The Cha l lenger  w i l l  n o t  u s e  theelshadow ram but its commands are qua
adequate for the needs of any disc user,
as are virtually all alternative DFSs.

As t o  the  compatibi l i ty o f  anythingt
with anything else my motto is  alway
"be surprised when i t  works not  ang
when i t  doesn't".

I AM having trouble f inding ou t  abo
interrupts. The  books I  have d o  riot
explain i t  enough f o r  beginners Ilk
myself, and the colleges round here on
know what to do with Z80, not the 650

I have two stepper motors and I a
trying t o  get  them t o  draw a  circle.
managed to do i t  using a look up ta
but I use up a lot of memory especial
with a large circle.

Using interrupts, one for each mot
would get  round the problem and g
me the speed I am after, as I am using
stepper driver that can spin the motor
3000 pulses a second.

How do you set up the time for ea
interrupt? — Terry Leaman, Wean!
Ebbw Vale.
•  Interrupts are a way that an external
device can  c a l l  a  subroutine. I f  you'
understand the Z80 interrupt structurl
then the ABC Micro works in  a  similar;
way to the Mode 1 interrupt level on trit.
Z80.

As there are many devices interrupt'
the BBC Micro, service routines have
look at what device caused the intern!
before it knows what to do. This could t i
reading the keyboard, getting characteft
out of buffers or reading the analogue
digital converter.

You can generate your own interrup
from the user port VIA and they can
made to occur at regular intervals by u
of timer 1. For further details of this
the Advanced User Guide.

As to the second part of the question,
am a  l i t t le puzzled. Interrupts wil l  n
help you speed up driving a  s tepp i l
motor at all.

1

If you want to draw a circle and do ol
want to  use a  look up table then y
need a n  a lgor i thm t o  generate  t i
pulses.

A g o o d  one i s  Bresenham's Circ,
Algorithm which can be found in mo
qual i ty g r a p h i c s  t e x t s  b o o k s  f r
Procedural E lements  f o r  Corn put
Graphics by D.F. Rogers, (McGraw Hi
1985.
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Microlbk
in association with TELECOM GOLD

Join Microlink -  and use your m k t °  to send and receive
elettronic mail, telexes. telemessages„. go teleshopping, book
theatre and 'rail tickets, read the latest Micro news-form your
own exclusive closed user group ...even go via satellite to the
USA to chat in real time to other users with similar interests as
maven. And it's all as entry as making a• phone call!
All you need to access MicroLink with your micro is &modern.•
appropriate software anda telephone.-

How much does itc a t ?  •  •  •
•  Standing charge of f3 a month. •  Connect charOes of 3.6p a
minute (between 7pni and Sam weekdays and all Saturday 4rid_
Sunday), or 1 lp a minute dqring office hours. •  Cost of local
phone, call (London area) or  cheap-rate PSS (eretra 2.5p a
minute). •

T h e e  are oos(c charges. Nast: HicroLinie fuel:Wes Ott flee,
including sending messases -to other peopie-On the system.•
Extras are:'
Telex: 5.5p per lifficharacters(UK), llppeT 100 (Europe). 111p•
per l o o "  Ameitca). E1.25 per 400 (pest of the world), f2.75p

•  p e r  400 (ships at sia)...Plits a (Mee-only telex registration fee of

Telemessages: f1 .45 for up to 360 words, 6n illustrated
• greetings card (for weddings, bifthdays, etc) costs an extra 75p,

Delivered E nywhere in Britain first post the billowing day.
Overseas mail; 20p *embirly. Denmark), 30p (USA, Canada,
Australia. Singapore, Hong Kong, Erred) for  first •2,048
characters, For additicinal 1424 characters, ,10p and 15p,

• ••
To join Microlink simply fill in and return the Rim below. Within days you-will receive your
personal mailbox number and password, an easy-to-imdenstand Quick Guide teMicroLink, and
the phone number of the Helpli nesshere you can get additional assistanceahould you require it.

Your personal passport to the wide world of communications

Name
Position

Company
Address

•  • E M M E M M E M M E • M • M  M M
• O • • • • • • • • • • • • M M M  • M

H 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OMMEMMEMM ME ME MMEMMEMM
• • • • • • E M M E M M M E M O I M M  •

Postcode I I I  I F r i  Daytime tel

Cornmencernent at Service
Please indicate month of commencement
Allow 7 days for validation of mailbox

I
MMEMMEMMEM

U . 19

Date of first payment to be on 15th of month following commencement. Please
complete billing authonsation form A. B or C.

'Telecom God is a trademark of British Telecommunications

I/We hereby apply to itan MicroLink
V I  0 I  enclose my cheque for E.5 payable to

Database Pikkations as registration fee
to MicroLink_

LAC I also wish to use Telex I authorise you
to charge an additional Elf) to my initial
bill for validation.

0 I confirm that I am over 18 years of age.
t3 I confirm that F accept the terms and

conditions for the time being in force,
copies of which are available on request

Intend to use the folloimng computer model

Signature
Date

TT1

H

Application Form
A. Direct Debiting instruction (Enter fun postai ,Ridress of OK Bonk Branch )10:

i f
MMMEMMEMEMMMMEMMM M O M  E r n

I/We authorise you until further notice in writing to charge to my/our account with
you on or immediately after 15th day of each month unspecified amounts which
may be deited thereto at the instance of Database Publicanons Ltd - MicioLink by
Direct Debit. Bills are issued 10 days before debit is processed.
Name of Account
to be debited
Account Number

B. Please debit flt4)/
Access/Mastercard/Visa/
'American Express
'Overseas subscribers oniy

MMMEMMIM

No

Sort Code E E F E E L D T I

I/We authorise you until further notice in witting to charge to myjour account With
you on or immediately after 15th day of each month unspecified amounts which
may be debited thereto at the instance of Database Publications Ltd - MicroLink
Bills are issued 10 days before charge is applied to your account.

Signature

C. Please invoice the company/authority.
(.1)0 If you select this option. which is ONLY AVAILABLE to government

estabh5hments and Public Limited Companies, we will require an OFFICIAL
ORDER to accept unspecified amounts.

Send to: MicroLink,
Database Publications.
Europa House,
68 Chester Road.
Hazel Grow,
Stockport SK7 5NY.

Date

FOR OFFICE USE ONLY:
Mailbox assigned
Start date
Password



By Gordon J. Key

DINO the ancient Briton was born in the
murky valleys of  Oswaldtwistle beneath
the towering chimneys of Arkwrite's Bone
Works. One morning he painted himself •
with w o d e ,  m o u n t e d  h i s  g r e e n
Gobblosaurus and rode fearlessly from
Dunnockshaw.

He leapt the 4000 holes in Blackburn,
Lancashire, sk i l fu l l y  ducked t h e  l ow
flying blackbird, danced through t h e
fields o f  r ipening blackpuddings and
into t he  forest  o f  Trawden where he
dodged giant spiders that dropped from
the t rees and  skipped over  t he  wi ld
Hotpots that scurried along the ground.

Then he finally weaved and hopped his
way past Jenny Green Teeth as she tried
to such the very marrow from his bones
and make him wobbly all over.

And on to Elsie's Tripe Shop in Glus-
burn to bring home two pounds of best
honeycomb, three cowheels and a quart
of whelks just  in  t ime to  see episode
three of Coronation Street,

Now you can experience the thrills of
Dino's ep i c  journey  b y  p lay ing  t h i s
computer simulation. Unlike Dino, you
are granted four lives so with skill, care
and l u c k  you  m a y  j u s t  b e  a b l e  t o
complete the course.

One last word of warning, Jenny Green
Teeth is waiting and should you stumble
four times she will be eating you as well
as the Gobblosaurus.

This excellent program demonstrates
just what you can do with the BBC Micro.
It is quite long at 13k, but you will find it
well worth the effort of typing in.

It i s  vi tal  t ha t  you save everything
before you attempt to run the program.
This is because it is shifted either up or
down to PAGE at 011900, and then 66 per
cent o f  t h e  t e x t  i s  th rown away by
PROCshorten.

Due to the direct poking of the screen
by t h e  sp r i te  rou t ine  d o  n o t  se lec t
shadow mode i f  you are using a Master
or B+. The game will not work over the
Tube. •

1 b o
0
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m%
s%
w%

c%,x%,y%
hs%

xa%,ya%
cd%,xd%,Yd%

AS

$A390

VARIABLES

GAME

• Value returned by the screen functions.
Bounce value for PROCtall.
Dinos call variables, also some local usage.
Collision flag.
Constant value of 8,84.
Values to be added for sprite animation.
Used to read the tune data.
Number of lives.
Pointer for data storage.
Flag for spider movement.
Check value for TIME.
Call address for the sprite routine.
Current screen number.
General counter.
End of  screen flags.
Flag for Jenny movement.
Flag for Blackbird's song_
First sprite call variables.
Second sprite call variables.
Third sprite call variables.
Used to control the rate of bounce when Dino
falls off  the saurus.
Status flag.
Current score.
Delay variable used by PROCdel.
Used locally for sprite animation.
High score.
Used to animate Jenny in PROCgetspc.
Used to animate the Hotpot in PROCdash.
Used by  PROCshorten t o  isolate the word
THEEND.
The current high score name.

March 7987 MiCRO USER 5 7



31 ABBEY ROAD,BILLERICAY, ESSEX CM12 9NIF. TEL: (02774) 51443

library case. Ell
DISC DRIVES Box of 10 as' dee wth free library cam €20

'sic. VAT Inc. VAT Box of 10 3.5' Milo MS with free Cray case 225

Mitsubishi 5.25' 2 year manufacturer's guarantee Dek storage bases from 22

COMPUTERS
ex. VAT Inc VAT

Master 'Compact New BBC system weh integral
15 disc and separate keyboard 128k RAM.
Comes compete with° wide range of sonvocers,
View. LogOtron and much more
Base unit O B S  f.442 74
Bose unit + UHF modulator E 3 9 5  E4S4 25
Base unit + morochrorne monitor E 4 6 5  25.3475
Base unit + COiOul MOnitor 2 5 9 5  E65425
BBC MASTER 128k svith ViEW and other

free softwore E 3 9 0  f448. 50
B8C+ 541c (ate sutSect to avail:bitty) 2 3 5 0  E40260
ADFS Upgrade vAitt rricnual 2 2 6  229.90
1770 INS Liprgrade with rhanual E 4 2  s e  30
Eprorn Cartridge £13 E1495

40780 ewitchable (switch at front 01 unit) Complete
with Mcnuol and Utley Dek
Wthour PSU
Single 403k C6 E 1 0 2  £117.30
Mai 80Ck C6 S I 9 0  t111150

PSU
Srigle 400k 06 £ 1 1 7  E13455
Dual 11011( C6 2215 2247.25
Dud 903k horlsontaly mourted in a monitor
ritcrid Rh tooth the BBC and Mater series 2 2 5 0  E287,50
Low cost 5.25' Koshin drives 1 year gucturt roe

E90 El 0350Single 4COls DS Without PSU
Dual 1503r DS Wthoul PSU
Single 4301c C6 With PSU
Dual 830k C6 With PSU

,n 3.5 DSc Drives

Code
520STFM1
520STFM2
520STFM3
1040STF1
1040STF2
1040STF3
SF354
SF314
SH204
SM125
CUM1MEG
CUM1PNIN
P8533MON
P8501MON
LX86PRIN
LX86+TR
EPSSHE ET
LQ800
LQ800TR
BRO1109
WS4000

58 M I C R O  USER M a r c h  1987

G.P.D. SYSTEMS

El 70 £195.50
E105 E120.75
£190 £215.50
POA

Product Name

Atari 520STFM Computer
520 STFM+ SM125 BM Mon.
520STFM+ Philips 8533 Col. Mon.
Atari 1040STF Computer
1040STF+SM125 Hi-Res. B/W Monitor
1040STF+ Philips 8533 Colour Monitor
Atari 500K Disk Drive
Atari 1Meg Disk Drive
Atari 20 Meg hard Disk
Atari High Res. Monitor B/W
Cumana 1 Meg Disk Drive
Cumana Twin 1 Meg Disk Drive
Philips 8533 Med. Res. Mon.
Philips 8501 Low Res. Mon.
Epson LX-86 120 cps Printer
Epson LX-86 + Tractor Feed
Epson LX-86 Sheet Feeder
Epson LQ-800 24 pin Printer
Epson LQ-800 Tractor Feed
Brother 11 09 NLQ Printer
Miracle WS4000 Modem

PRINTERS
Star N110 3)cps NLQ I 20cps Draft
Star S010 Mops NLQ 16Ccps Drce
ICENEFIKPO 10 30cps NLQ 140 Draft
Taman 0910 as KP8 1 0 but 156 col
Shiver° CPOOA 100cps Draft
ENID+ 100 CPS Dun
Epson UM 2Bcps NIQ 120cps Csce
Quendata 1120 Daisywheel
2000 'hoots 11 micro-pert. fanfold paper
Printer Ribbons

DISKS

MONITORS
Raps 5501 standard resolution colour
Philp' 5533 medium resolutiori colour
Philo Monochoorre green. anti-gore.
high MS
raglan 1 4 sitordard resolution colour
'fawn SupeMsion NI high resolution colour
TCDENISupervison TV ultrorres coiour
loon Monochrome green or Ombor
Micsavtec 1451 med res colour
Mitsubishi 1404 rosclum res cobour
Monitor stand for Master

exc. VAT Inc. VAT
2205 E235. 75
£319 C366 85
2230 2264_50
E374 f430 10
EWA S184.00
E130 El 49.50
E2 1 5 5247 25
E148 E170.20

E12.65
ROA_

Box of 10 5.25' 9ota doubt. tided ckie with free
E12.66
C23.00
225.75
22.30

•xc VAT Inc, VAT
E150 E172.50
f249 c286 35

Master Reference Manua Pal 1
Master Reference MON-C.21 Part 2
View Leer Guide

AMX Mouse with Super Art Rom
Acorn Vew
Wordwise Pius
Pentmostror (Ecson or Star)
Kelp ROM
SPOIL-1-1Ock I

t-

E76 017  40
E195 E224.25
E2120 068 00
£360 V I A  00
£105 S120 75
2233 E267.95
S:208 f239.20
E.13 E14.95

A00,•-tt•

A I L

BOOKS

BBC FIRMWARE

exc, VAT inc. VAT
215 E I S
EIS E I S
Ele C 1 C

exC. VAT inc
g55 VS23
E45 251751
£40 MAIO
f23 C2145
c2 I C24 15
E25 1;25,7S

Discounts available for quantity
purchases

Large selection of educational and
business software.

Educational and official orders welcome,
Carriage (incl. VAT) £2.00 orders

under ESC
E8.00 orders over ESO +
£2 for additional items

Late night order + enquiry line
02774-55076

5.30pm-9.00pm weekdays

VISA

MIKES COMPUTER STORE
RRP Inc. VAT M C S  Inc VAT

E399.95 E 3 6 9 . 9 5
E499.95 E 4 6 2 . 9 5
E714.90 E 6 5 2 . 9 5
E599.95 E 5 5 4 . 9 5
E699.95 E 6 4 6 . 9 5
E91 4.90 0 3 8 . 4 1
E149.50 E l  34.55
E200.10 E 1 8 0 . 0 9
E699.95 E 6 4 7 . 9 5
E149.50 E l  34.55
E159.00 E 1 4 3 . 1 0
E269.00 E 2 4 2 . 1 0
E314.95 E 2 8 3 . 4 6
E243.95 E 2 1  9.55
E316.25 E 2 8 4 . 6 3
E339.25 E 2 9 9 . 9 5

E63.25 E 5 6 . 9 3
E684.25 E 5 9 9 . 9 5
E46.00 E 4 1

E253.00 E 2 2 7 . 7 0
E172.44 E 1 5 4 . 9 5

SAVE E20 -
Buy

FAST ST BASIC
with any Atari ST

pack for
ONLY E69

SHOP OPEN
Monday-Saturday

9.30am-5.30pm

All prices are correct at time of
going to press. We reserve the

right to change prices and
specifications without notice.

A l %

Securicor 'Next Day'
delivery + Insurance Eli)

SHOP
292 London Road Westcliff-on-Sea,

Essex SSO 7JJ, Tel: 0702 332554

MAIL ORDER
P.O. Box 31, Westclitt-on-Sea, Essex SSO 3L0

Tel: 0702 335379
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Product: Knitting Softwear
Price:151.50
Supplier: Newsight, Reliance House, 340

Clapham Road, London 5W9 9AT
Tel. 01-627 3148/9

I SEEM to spend quite a lot of time knit-
ting. It's not that I'm sitting at home with
my feet up all day – quite the opposite.
rm often in the car waiting for piano or
ballet lessons to end so that I can drive
the children to the next o f  their many
social engagements.

Knitting has the advantage that i t  is
easily portable and, unlike reading, can
be done while attending to other things.

I therefore leapt  a t  the  chance t o
review Knitting Softwear (lovely pun)
from Newsight. The idea behind t h e
menu-driven program is  to design pat-
terns for  knitwear. Anything tha t  can
take some of the toil out of this must be
worth investigating.

The package consists of a high quality
manual, a rom – which seems to contain
very little useful code – and either 40 or
80 track disc where my f i rst  problem
arose: I t 's double-sided. I  have only a
single-sided drive, as have most of  my
friends, bu t  I  managed to  borrow one
eventually.

To make full use of the package you'll
also need a colour TV or monitor and a
suitable pr in ter.  Fo r  t he  la t te r,  t h e
manual specifies a n  Epson RX-80 o r
compatible dot matrix machine.

Basically the package allows you to
create a colourful picture for the front of
tank top sleeveless pullovers, save the
file to disc for future use, and print out
either the pattern i tself  or the knitt ing
instructions required to create it.

It gives no choice of texture or shape,
which is limiting but could still be quite
useful. Only three colours are allowed
but these can be changed to any of the
BBC Micro's actual colours.

A design sub-menu gives a choice of

•

•
•

sample pattern
produced by the program

Software
for knitwear

I Elisabeth Dennis tries 1
her hand at a pattern
producing package

four patterns – random pattern, random
sine wave. tesselation or free sketching.

I tried each in turn and found both the
random variants a l i t t le boring. On the
other hand, the tesselation was nice and
with a few tries I produced some inter-
esting designs.

The free sketching was rather disap-
pointing, given the  range o f  graphics
packages that are readily available for
the BBC Micro.

There is an option to fi l l an enclosed
area. I  couldn' t  see the  l ines clearly
enough to  spot an occasional missing
pixel s o  my  attempts t o  f i l l  invariably
bled across the  whole screen. Unfor-
tunately there isn' t  an  undo or  delete
last move option so the only alternative
was to save the design after every little
addition.

I spent a long time trying to produce a
pattern in  the free sketch section and
got more and  more frustrated b y  i t s
primitive nature.

You can import  pictures f rom other
graphics packages as long as they are in
Mode 1  format  and  have only three
colours, none of which can be black.

I eventually set t led o n  one  o f  my
tesselation designs and used that to get
a printout of the pattern. I tested this on
an Epson FX-100 which is basically an
FX-80 with a longer carriage.

When printing the pattern instructions
for a  design there i s  an interminable
wait, then the program simply outputs a
long string and relies on the printer to
supply a line feed.

With normal width paper in the FX-100
a large part of the instructions was prin-
ted on  the  platen. I  t r ied sett ing the

REVIEW

TB+ nil ektlf

rhe finished design tank top

right-hand margin before running the
program, but that didn't work. I  suspect,
that like many programs, this one resets
the printer before starting. The only sol-
ution was to resort to wide paper.

Using this I got the "knit 1, purl 2, knit
2 together" kind of instructions for knit-
ting m y  design. However, l i k e  mos t
people, when I'm knitting I prefer to work
from a  c h a r t  i ns tead  o f  t h e  s t i t c h
instructions, and this would enable me
to use the pattern on other garments
(like long-sleeved pullovers).

It is  possible to produce a graphical
stitch map of the garment but the width
is restricted to 120 stitches. By reducing
the size of my original pullover from 12
to 8 — well, i t  might fit one of the kids –
I got the program to agree to produce
the chart .  -P r in t i ng  –  Please Wa i t "
flashed on the screen and the printer did
nothing more than execute a series of
form-feeds. Hal f  an hour's experiment-
ation. and many sheets of paper later, I
gave up.

Printing machine instructions was no
better. I f  you've got an intelligent knit-
ting machine that runs from cards, you'll
still have to convert the knit 1, purl 2 to
holes on the card. The option to print the
chart yielded the same form-feed farce.

Aging off.
To be  fa i r,  I  can ' t  recommend th is

package. I had hoped to knit some sam-
ples which could be photographed for
this review, but after spending a lot  of
time over several weeks, I was left with
little more than frustration and disap-
pointment.

At j us t  under  £50 ,  I  consider th is
software expensive. It is a good idea but
poorly implemented, s low and o f  very
limited use .  Frankly,  u n t i l  someone
produces a  much bet ter  package
stick to graph paper and felt-tip pens. •
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'Plotter' is too simple a
word to descr ibe
PLOTMATE. It is, in e f fec t  a
highly sophist icated da ta
communicat ions dev ice
that great ly  extends a
micro systems options and
capabi l i t ies  a l lowing h igh
resolution input  a n d  h igh
definit ion output.  It is
compa t ib le  with al l
l ead ing  micros inc lud ing
the BBC. IBM, AMSTRAD,
ATARI a n d  NIMBUS.

NEW RELEASES
By e x p a n d i n g  t h e  o n - b o a r d  g r a p h i c s  l a n g u a g e
range PLOTMATE understands commands from HPGL
7475A'74170A industry standard languages enabl ing
compat ib i l i ty  w i th  BITSTICK, AUTOCAD, LOTUS 123,
SUPERCALC 3, CHARTMASTER and  many  others.

IMAGE SCANNING P L O T M A T E ' s  flexibil i ty is further extended by  the use
of L inea r  Graph ics '  o w n  scanner,  LINSCAN. This
allows PLOTMATE t o  func t ion  a s  a  soph is t ica ted
image scanner p roduc ing  h igh resolution pictures
that c a n  b e  u s e d  w i t h i n  d e s k t o p  p u b l i s h i n g
packages  such a s  Pagemaker,  GEM, F leet  Street
Editor a n d  Image.

EXTENDED GRAPHICS T h e  in-bui l t  g raph ics  commands  o f  the BBC mic ro
COMMANDS t h a t  PLOTMATE unders tands  n o w  encompass  t h e

extended g raph ics  c o m m a n d s  o f  the  BBC Master
such a s  c i r c l e  a n d  a r c  d r a w i n g ,  s e c t o r  a n d
segment f i l l i n g ,  r e c t a n g l e  a n d  p a r a l l e l o g r a m
shading.
All -Welcome' disks al low data files p roduced by the
DOMESDAY da tabase  to b e  output  in p ie ,  ba r  a n d
line chart  format on the BBC Master.

Not content with prov id ing this wealth of technical  capac i t y  l inear  Graphics have
even in t roduced a un ique discount scheme for pr imary and secondary schools —
the 'Educat ional  Support Scheme.'

HPGL

DOMESDAY

PLOTM ATE A3M with Linear
Graphics' high resolution
image scanner LINSCAN.

•••----'77 •  _..ut
WITIM011-I l ai]. 21  A ..siorr

t  % A V  1 0  1111
d0_4 . 6
11191 -

111111114A

COMPARE THESE PPICESI
PLOTMATE AAS
PLOTMATE AASM
PLOTMATE A3 (with Treli
CodlIrk Disk)
PLOTMATE A M
LINSCAN
UPGRADE Kit A3 TO A3M 5 0
PLUS say* 20%45% on all atortkig occossodos.
Ail prices are ex VAT

Please s e n d  m e  de ta i l s  o n  L inea r  Graph ics
part icular ly interested in (please indicate)

NAME

POSITION

ESTABLISHMENT
ADDRESS

PLOTMATE

TEL

£277 a saving at 25%
C331 a saving ot 25%

£299 a saving al 301.•
£428 a saving al 25%,
S120 a saving at 20%

ei.211:4 PLOIMATE Graph ics  Piatters a r e  P i l o tmanufactured ptoducss and approved by Itlit

130Tffif
\E\ GRVHIL3 LTD

28 Purdeys Way Rochford Essex SS4 1NE
Tel 0702 5416631415 Telex 995701
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Swadelands
teach-in
for teachers
SWADELANDS school i n  Kent, already
well known for its weather satellite pic-
tures and the  Swafax viewdatabases,
will play host to over 100 Kent secon-
dary school teachers from March 9  to
16.

The school has been chosen as  the
venue f o r  a n  in-service t ra in ing  f o r
teachers initiative.

It is the latest in a series of courses
funded b y  t h e  Manpower  Serv ices
Commission t o  encourage teachers i n
Kent t o  b e c o m e  a w a r e  o f  n e w
technology.

Already many of them have enjoyed a
day away f rom the  classroom t o  g e t
hands-on experience of computing.

There h a s  been  a n  overwhelming
response from UK software houses to a
request for assistance from organisers
of the latest TRIST event.

First t o  o f f e r  he l p  w a s  Database
Software which sent Instant Mini-Office

the top-selling 6-in-1 package, and
French on the Run.

Teachers at tending the  course w i l l
attempt t o  escape f rom World War I I
German-occupied F rance .  0  L e v e l
French will take the teachers most of the
way — A Level is needed for a successful
lourney.

Many other major software houses will
be strongly represented at the computer
awareness course — including Logotron,
Commotion, Contro l  Technology and
Minerva Systems.

Secondary school  teachers on  t h e
course will receive expert instruction on
how to communicate easily with other
schools and huge mainframe databases
using a modem.

Among the databases they will explore
are Teletel,• the French database now
accessible b y  P S S ,  P r e s t e l  a n d
MicroLink,

With Swafax's three telephone lines it
will be possible to log on to all three and
compare them.

New Swafax faciities are being offered
to callers and schools are invited to log
on to the system during the period of the
course to explore the enlarged database
and to send messages.

Schools with a  Swafax mailbox can
demonstrate online editing of their mini-

IRDUCAT,IONNEV1-=

Swatax youngster Mark liorlock at work on the system
that is teaching teachers about new technology.

database, o r  demonstrate uploading
and downloading of programs.

Readers o f  The Micro User are also
invited to log on. The Swafax numbers
are 0622 850440 and 0622 858304.

Also on Swafax will be a minidatabase
'by Heal thdata,  t h e  work  o f  London
doctor Chr istopher Dobbing.  A  f u l l ,
regularly updated version of Healthdata,
including the very latest information on
AIDS, can be found on 01-986-4360.

Another attraction for teachers is the
Weather Station. They will be shown how
to capture pictures from polar orbiting
satellites such as NOAA 9 and NOM 10
and perhaps the Russian ones.

Even more interesting will be pictures
obtained f r o m  t h e  European Space
Agency's g e o s t a t i o n a r y  s a t e l l i t e .
Meteosat w h i c h  t r a n s m i t s  i m a g e s
regularly during the day.

Tap in to
the wea ther
A NEW weather map decoder has been
designed by Micro User reader James
Bailey.

He saw an article on Swafax a year
ago and i t  inspired him to design a low-
cost Fax recorder.

He now has a workable device. When
it is connected to a short-wave radio and
a d o t  mat r ix  pr in ter,  weather  maps
showing isobars, sea temperatures and

the position o f  icebergs in the Atlantic
can be obtained from Russia, Germany,
France and Bracknell.

A database
designed
for youngsters
PUBLISHER Challisoft claims i t s  latest
release First Filer is the first database
program specifically designed for young
children.

Author Andrew Davis, a senior lecturer
at Homerton College. Cambridge, says it
''avoids the awkward syntax and funny
words loved by some so-called children's
databases".

First Filer is menu driven and comes
complete wi th  worksheets which help
children use the program.

Files contain up  to 500  records and
input may be i n  upper or  lower case.
Chalksoft says  m is takes  a re  eas i l y
remedied, and creating, changing and
printing files are skills which are easy to
learn with the help of the worksheets.

First F i le r  f o r  t h e  BBC Mic ro  and
Master costs £17.35.  £19 .35  fo r  the
Master Compact.

The package includes three ready-
made d a t a b a s e s  o n  w h i c h  t h e
worksheets are  based — birds, food,
mammals — matching keycards, teacher
guide and worksheets.
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TANKS! is the latest in our unique series of battlegames.i
•i• n711-1q---vo,*

4 A

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.

TANKS!, like SINK THE BISMARCK is split into sections on disc, which allows a much larger program than
would„ ,  otherwise be possible. For instance, TANKS! is 14K of pure machine code and 18K of data, but

, ,N,runs in hi-res colour MODEs.

1

•,7„I. b._
16/0) The game simulates a Second World War

\  tank battle. You choose from
three scenarios: Western Europe 1944.
North Africa 1942 or Russia Winter 1943.

Then you may choose you forces.
TANKS! is one player, and you

play against the computer.

:SINTH in- \\....„
I.., „ ISM_,  cK,

'Sink The Bismarck' is the first of a new generation of viargas----mesTor the
BBC Micro with disc drive. The game is split into several sections, each

, of which is loaded from disc when required.
I r t  •• • 7.41, 'Sink The Bismarck' simulates the conditions in the,,.•

,•
.• '..--.1s-IP I t ;  Nor th  Atlantic in May 1941, as the British Home Fleet

;  •  . /• , . w a s  despatched to catch and destroy Bismarck. But with

-  -  4 1 r  ---  a  dozen troop and supply convoys in the Atlantic, timewas of the essence. You must also consider the
. strengths and weaknesses of each of your ships,

, weather, U-boat attacks and fuel limitations.
.  ,

;  •- %Ao--mdm

ttiOtt!,P.-"Sink The Bismarck has the perfect balance - I f  you've never tried a warfare simulation bet()them may I suggest that this would be a goodMill I
' between pure strategy and an arcade game-_ place to start? Well designed, playable and g
Micro User January 1987 value b r a  disc-based game ”

118(11 December 1986

SINK THE BISMARCK for the BBC Micro with disc.
Compatible with all BBC variants and filing
systems.

Available from: Design People Software, 77 Grimwade Street,
Ipswich, Suffolk I N  1LN, or from good distributors.
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It's all Greek
to Sciways

NEW Sciways rom from Mayhew Telonics
allows printing of science-based charac-
ters and symbols o n  bo th  t he  micro
screen a n d  a n  Epson o r  compat ib le
printer,

The ent i re Greek a lphabet  i s  sup-
ported, t oge the r  w i t h  a l l  t h e  m a i n
scientific and mathematical symbols.

Superscript, s u b s c r i p t  a n d  u s e r -
defined characters can also be printed.

As Sciways is a util ity and not a word
processor in itself, i t  can be used with
most existing word processors and also
from Basic and other languages.

A major application i s  expected t o
involve the use of Sciways to allow edu-
cational software to be written with real-
istic screen displays.

Sciways runs on the BBC Micro and
Master-128 and costs 133.50.

Colleges'
cornucopia

THE High Technology and Equipment in
Education e x h i b i t i o n  h e l d  a t  t h e
Barbican, London ,  p r o v e d  t o  b e  a
cornucopia f o r  B B C  M i c r o - o w n i n g
schools and colleges.

One of the highlights was the preview
of Acorn's network fileserver. Filestore,
which will end the need for schools with
Econet to tie up a micro in order to run
the file and printer server software.

Filestore is a true stand-alone system
requiring neither keyboard nor monitor
and is  simple t o  start  up thanks to  a
battery-backed memory which holds the
factory-set default parameters.

Fully compatible w i th  Level 3  f i le -
servers and capable o f  servicing up to
80 stations, t h e  system provides a l l
fileserver process ing func t ions  and
includes 20Mb hard d isc  and  pr inter
server with parallel port_

Acorn says the  system i s  between
three and six times faster than existing
fileservers, and at 11.500 comes 1600
cheaper than i t s  nearest comparable
competitor.

British Thornton launched Compass
Starter, the first in a series of computer
aided design packages f o r  t h e  BBC
Micro and Master.

Aimed a t  schools implementing new
courses including CAD and advanced
manufacturing technology, the program
provides comprehensive fac i l i t ies  f o r

1'DUCA3AIO1%Tlamed' NE11-1=11

Science lab on a video disc
FOR schools tha t  encourage budding
scientists, Futuremedia has released an
interactive s c i e n c e  l a b o r a t o r y  o n
videodisc.

Produced i n  con junct ion  w i t h  t h e
Department o f  Trade and Industry and
publishers John Wi ley  and  Sons,  i t
allows the student to interact with the
videodisc a n d  conduc t  a  s e r i e s  o f
complex experiments.

These include chromatography, distil-
lation. electrolysis and AC circuits — all
without the danger associated with real
experiments, or the need for expensive

drawing and edit ing complex shapes,
manipulating screen images. storage and
retrieval and using a database.

Features include autodimension, f a t ,
grid, hatch, text and zoom, as  well as
manipulative routines such as  repeat,
reflect and rotate.

Logotron launched an adventure writer
for use with its Pendown word processor
on the BBC Micro, Master and Compact.

Children can not only play adventure
games but can create their own by first
defining the text of a page and then the
program to allow player interaction.

Once this has been done the computer
assembles the pages into the adventure
story, checking all the time that the pro-
gram a n d  s to ry  s t ructure  a r e  va l id .
Pages may be saved and used in  di f -
ferent stories, or for other purposes.

The Advisory Unit, Microtech in Educa-
tion, launched two programs for the BBC
Micro, Master and Compact.

Twin program Fads enables children to
explore the  wor ld  o f  c lothes design.
Module 1 allows users to dress a human
figure in clothes of their choice selected
from t h e  p rogram's  "wardrobe" .  I n
Module 2. clothes can be designed and
mixed with those from Module 1. Price
125,

Quest, f rom the same source, i s  an
information re t r ieva l  package  b u i l t
around a  database containing in for -
mation o n  various subjects including
history and geography.

Statistical and graphical uti l i t ies are
available which facilitate the creation of
bar charts and graphs. Price 127.

Commotion had a  general purpose
interface called Beasty Plus on offer. I t
allows the BBC Micro and Master to con-
trol various construction models such as
Lego.

The package comes with software and
its own built-in control language, plus a

laboratory equipment.
Futuremedia managing director Peter

Copeland points  o u t  t ha t  a  real  gas
chromatograph would cost £15,000. But
it can b e  sa fe ly  "b lown u p -  o n  t h e
videodisc and reappear for use moments
later.

The interact ive sc ience laboratory
works on the BBC Micro or Master, key-
board or mouse operated, and a Philips
laservision 83 or BBC Domesday Player.

The v ideod isc  a n d  accompanying
floppy discs are being sold at a package
price of £350.

selection o f  motors. buzzers and l ight
bulbs. Price 1199.

Three new educational programs for
the B B C  M i c r o  a n d  M a s t e r  w e r e
launched by GSN Software.

Chemistry in Action is a simulation of
iron and steel creation. Youngsters have
to s e l e c t  t h e  c o r r e c t  m e t h o d  f o r
producing the metals from a  series o f
options, and determine how to remove
impurities.

A Place to Live is based on pond life
and has a database containing details of
44 creatures existing in such stagnant
environments.

The database can be interrogated and
youngsters can a lso  create thei r  own
pond and def ine u p  t o  1 0  creatures
which may live there. The program will
then provide details about the way of life
of the creatures chosen.

Geography Today contains in form-
ation on rivers and slopes. Histograms
and bar charts are plotted to follow the
course of  rivers and associated natural
erosion, Users can  def ine  t he i r  own
rivers and  s lopes and  analyse them
accordingly. The three programs cost
117.95 each.

Email service
for schools

ESSEX C o u n t y  C o u n c i l  h a s  n o t
only sent the free DTI modem to all i ts
schools with secondary pupils, i t  has
also instal led a  dedicated telephone
line f o r  e a c h  o n e  a t  t h e  County 's
expense.

The cost of  the f irst years telephone
calls will also be met  by Essex and i f
schools do  no t  abuse the service the
bills for subsequent years will also be
paid.

March 7987 MICRO USER 6 3
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Station Road, Clowne,
Chesterfield, S43 4AB.
ii..?(0246) 811585(4  lines)

SIDEWISE, ROM/RAM EXPANSION FOR THE BBC MICRO
* Fu l l  Sideways ROM Expansion to a total

of 16 RUMS.
•  161( Battery backed CMOS RAM Option

Ram is treated as ROM no 15 on read
•  Software for Sideways RUMS may be

clown loaded aid run in RAM under true
Sideways environment See below For
details of software packages available,

*  A n  deal tool for Sideways ROM
program development with the addition
of RAM

•  Plug-in and go construction mounts
neatty inside the BBC

*  N o  soldering requited to fit Sidewise

[ATIP

DI

SIDEWISE

*  Full  buttering Of
address and
data busses •
prevents data bus
loading problems assocarted with
unbuffered boards

Join the 10's of thousands ot happy users
E 3 8 . 0 0  •  C1.00 P&P V A T

OPTIONS FOR SIDEWISE
Battery tiack up lie
E 1 7 . 0 0  S O  P&P• V A T

CMOS RAM /3K Bdes
E 5 . 0 0  5 0 9  PAP •  VAT

Buy 2 for E8.00 • sop P&P VAT

SIDEWISE PLUS
The Sideways ROM Board for the new BBC B+ Computer
*  Ful l  Sideways expansion to a total of *  N o  soldering required to fit Sidewise

10 x 16K ROMS P l u s
*  Mounts neatly over the Sideways area *  Fully buffered board.

inside BBC+ Micro.

SOFTWARE PACKAGES
A range of software specifically designed to enhance and extend the use of
Sideways RAM on ATPL Sidewise and other products.
•  SPOOLIT Mows the Sideways RAM to
be used as an 81( or lea( printer butler
E 1 0 . 0 0  •  Sep PAP •  VAT

•  DFS SHIFT Mayes the user RAM
workspace required by the DES into
Sideways RAM Allows memory recovery to
& 0100 Works with Acorn 0.9 DES only.
E l  0 . 0 0  •  A o  P&P V A T

*  SIDESWIPE Allows you to save
Sideways ROM Onto disc and load Sideways
RUMS trom disc into RAM.
E10•00Ca• —P P&P •  VAT

•  TURBOPROM 1 - 2  Uses a last
programming algorithm 110 greatly reduce
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Distributor
Professional
CAD packages
for IBM.
Sperry. BBC
and Apple
computers

E32.95 • TI.00AAP VAT

programonmg time of EPROMS 114 mins
2 mats) Used with Autoprom available on
disc or Sideways ROM
E15.00 .50, P&P•VAT

CUSTOM RAM/ROM WRITER
Utility to produce a ROM image for
AOTOPROM or SIDEWLSE RAM to

automatically download and run a
BASIC programme, andlor your utilities on
power up Several utilities supplied with this
package please specify 40T, 80t disk or
cassette
E l  4 . 9 5  S O p  PAP •  VAT

Please state 40 or 80 track disc.

CAD SYSTEMS
*  Over 10.000 users worldwide
comprising. Electrical, electronic,
mechanical, chemical, planning
engineers, architects and educational
establishments.
•  Complete systems supplied
comprising: Computers, mondore,
plotters and software

Please contact Dale Atkins for further details.

DEALERS ENQUIRIES WELCOME ON 11ALL OUR PRODUCTS —PLEASE CALL

e2 .111ATPL For technical querieson ATM_ products
phone (0246) 811585

H O T L I N E  between 3-5 p.m. Mon to Fri.

1
WE OFFER A DESIGN DEVELOPMENT

AND MANUFACTURING SERVICE

AT
Pt.

MOUSE PAC

BREAK LOCK

INSIOEOUT is designed to make a sideways ROM socket available outside the
BBC computer, to allow for easy exchange of Sideways ROM's.
•  Can ce used from BBC model H or

expansion toad sockets
*  Supplied wen Oft insertion force socket

ice ease of use no costly cartridge
packing

•  EPROM plug in and go
•  No t  limited to me device

Advanced sof tware t o r  t h e  B B C  Computer.  available i n  t h e  following
combinations.

M o u s e  +  S o f t w a r e    E 4 9 • 9 5  •  £1.50 P&P •  VAT

C o l o u r  S t i c k  +  S o f t w a r e    E 3 4 . 9 5  •  ETOO P&P •  VAT

111E1811 Mouse only   E 2 9 . 9 0  •  CUSP PAP • VAT

I t  Software onlyNE" E 2 0 . 0 0  • MOO PIP • VAT
COMPATIBLE WITH AMX MOUSE

*  Comprehensive manual
•  Drawing facilities include: Milli point

rubber banding. 4 colour shapes tor
cedes. squares rectangles. elipses.
arcs and sectors at any angle and size.

*  Drag drawing and aa brush facilities
with unique area masking.

*  Colour fill in any ol 4 solid Colours and
a choice of 120 textured colours

*  Screen printer dumps to Epson printer.

El

INSIDEOUT

EVER HIT YOUR 'BREAK KEY
WHEN YOU DIDN'T MEAN TO?
FOR THE BBC MICRO
Fit ATPL •BREAK LOCK' to your BBC MOO
arld avoid disaster where laathaertallt use el
'BREAK will cause loss of data anceor
programmes.
ATPL 'BREAK LOCK' ts a 2 position key
switch that wd:
*  Prevent accidental or unauthorised

Professional EPROM Programmer f o r
Systems.
*  Capable of programming all 27 series

EPROMS up to 27256 and most 25
series EPROMS

•  Tape or disc based software including
last piimram dgonthm 127128 in 2

•  Socket rake at 100's of mserliOnS
mounted outside the NC Easily
removed and refitted

*  Can be mounted in user defined location
— not fitting in an illegal position

O N L Y  E 1 3 • 0 0  S O P  PAP •  VAT

*  Utilities to use mouse or light pen in
your own programs

* Colour slick fits analogue port mouse
frts to user port and needs 40 or en
track disc drive

*  Tex t  can be entered in various sizes
fonts and Dolours

*  Save and dad screens to and tom
disc

use of the 'BREAK • key,
*  A c t  as a security device to prevent

unauthorised use of your system more
electively and cheaper than security
ROMs.

*  Easily and neatly fit in the 'Ash-tray'
*  Render demonstration machines

tamper-prout
C8•53 • sop P&p * VAT

AUTOPROM
t h e BBC computer and Acorn type

MIMI and comprehensive manual
•  Unique Maley to run users OWIl basic 0'

machine code programs at Switch on or
Reset
E 9 1 3 . 0 0  •  E2 et) P I P.  VAT

CONDITIONS OF SALE D E L I V E RY
Cheques m a l e  payable to Advanced Technology Products Lid Please allow a i  days kw deiiverii
Cost of carnage ur postage fete, 10 each section Chanel),  orders and overseas carriage charged i t
ca l l  CondrliOn Ot Sakes availabie on request

ACCESSNISA accepked Carriage robe added a l s e n i s e d  once. thee
1.75.4 V A T  to the rolai i n  accordance with our policy or progressive developmerr.

we "menet the right 10 modify specihcaloons without poor notice



SEVERAL years  have  passed  s i n c e
micros were introduced i n to  pr imary
schools and their rate of acceptance is
accelerating.

Initially they we just treated as addi-
tional pieces of  equipment to be used
like televisions, video recorders or slide
projectors — as teaching aids.

Many of the early software packages
available to primary schools were only
for drill and practice and although well
received by  pupils they were o f  l i t t le
educational value.

The introduction of radical innovations
is of ten greeted w i th  suspic ion and
scepticism, s o  wi th  t h e  rather  weak
software available were micros doomed
from the start?

In some cases the answer, sadly, i s
yes. B u t  f o r  those  who  persevered
through the early formative years micros
can now be seen as an important addi-
tional feature of the primary curriculum.

They are the agents o f  fundamental
change and th is  change needs t o  be
carefully managed. There  h a s  been
considerable outside pressure to adopt
micros in schools and this has caused
many teachers to feel quite insecure —
especially as children appear to be more
easily able t o  cope than the teachers
themselves.

The past  1 8  months has witnessed
many pr imary  schoo ls  add ing  word
processors to their software collections.

By using micros in this role, children
are given powerful tools which respond
in a  fr iendly, rewarding manner. The
tiresome task of  physically putting pen
to paper is removed as they concentrate
on the creative processes in their work.

Group work i s  often discouraged i n
language work, but word processors give
children a n  i d e a l  o p p o r t u n i t y  f o r
collaborative work. They can discuss
ideas, language and layout while learn-
ing together. And, once they are familiar
with t h e  s o f t w a r e ,  t h e  c r e a t i v e
processes o f  d ra f t i ng ,  e d i t i n g  a n d
revising may be carried out.

Children a r e  o n  n e w  ground n o w
because previously their first attempt in
a book with a pencil had to produce the
finished result. Now they are asked to
constructively look at and change their
work.

The initial interest and incentive will
still remain as they modify their text, and
when their work is  complete i t  can be
saved on disc fo r  future use and any
number of copies produced.

As wel l  a s  encouraging children t o
write a n d  co r rec t  t h e i r  work ,  w o r d

RDUCATIOWTREA,

Traditional

•

tAe.

belL
,PEN• U .

 r

r . b e  1 4 , 0 d

L f l

be

1 4 4 ,
we".woo•-•r

Net,

0„.
ttrn

Primary value of
word  processing

processors a l l ow  them t o  overcome
handwriting difficulties and presentation
problems — a positive asset with younger
pupils.

By using concept  keyboards, word
processing can even be introduced t o
pre-school children.

These keyboards are  designed f o r
children wi th special education needs

By A n d r e w  Heaton

and o f fe r  teachers a  very effect ive,
efficient and powerful aid to learning.

With l i t t l e  e f fo r t  o r  sk i l l  t hey  can
produce professional software fo r  any
child or group of children, based on their
work and needs. Words can be replaced
by pictures and simple matching games
devised.

Children can then work without using
the computer keyboard. This is import-

My Snowman

Shuffltng slowly through. the snow
Matung footprints as you go
Buttcling snowmen as ta l l  as you
Would you, come artct help rrie too

Hts nose would be a  carrot
Hts eye would be a  pea
And when we've finished hurt
We'll hurry tn. for  tea

Our boots w i l l  be muddy
We'll wipe them on the mat
But mother can we go out  agatn
We forgot the snowmans ha t

. m o d e m

BY Louise

ant to many infants who are unable to
recognise the upper case letters, and
the surrounding function keys only serve
to further baffle them.

Self-produced keyboard overlays can
be a s  s imple as  a  few pictures with
words and phrases or just a lower case
alphabet with a shift and delete facility.

Does this method o f  learning justify
the expense? Using a  word processor
eases the transition from oral to writ/en
language. I t  stimulates, gives children
more purpose and can be  very easily
integrated with and enhance work in the
classroom.

Whatever stage o r  word processing
children are at .  the i r  crit ical facult ies
improve as  they examine their own or
others work.

Word processors are no t  jus t  fancy
electronic typewri ters.  They  a re  a n
effective way to plan, write, refine and
record ideas — and are an essential part
of any school's AVA equipment. •
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AARDYAAK SOFTWARE
IIRP Ours

1-11a9a 7 95 695
Pair 1695 196
AC0141110FT

-

Vistolipd ROM 39 95 15%
Adato icasa 1495 1325
aMatorided 17.65 1525
Firebug (cat 9.95 8.95
Sroclis ims) 9.95 596
W O N  (asp 11.50 1050
Gateway ID Kees Km) 9.95 195

Hari (cm)
KAir"Rak ciINICIVORD

915 815

1415 1295
SParlit 14.95 1216
ADDICTNE GAMES
kraal Wr a p 8 95 196
Born 9 95 895
ADVENTURE INT.
Ram Derwood 196 696
AL LIGAT A
Ciscalticn 4trcl 916 8.95
Who Dares Wire I (diso 915 89.6
Cut Curia (ac) 9.95 815
Sch ct Dacha 7.96 6.95
ATAMSOFT
Pole Poet°, 99.5 895
Rote:eon 9.95 8.96
BUG BYTE
Tee Kngdom Vara, 'cat 2 95
Tams icas) 2 95
MA Mac tcasi 2.95
Savage Pcrod !cat 2.95
lIctors 296
Dinka 2 95
Siarbce 7 2.96

2 2.95
215

C.
Cdoasus Cress IV (casi 9.95 825
Caws,* Owes IV Rho 14.95 1295
%We Dela Sisciace (cm) 195 795
Saw (Msts Darius lascl 1295 1195
CLARES
Picas talc) 1200 14.00
Icneise Plus bloc) 2000 1800
Dcm (nom) 34 50 3150
Pawl idisc) 7750 25.00
Ripka! tit) 15.03 13 50
Unwed Beta Base ( l t ) 25 03 22 CO
Bee Base Dates IMP 1203 1086
14actern Rom 40.00 3600
lachasi c 3500 32 06
COMSOFT
Rabor 4 95 3.85
DR SOFT CDs,: 4CT add C21
747 Flo Sr 7.95 6.95
P•allom Codbar 915 8.96
W O *  Ph1D0:111 ICISC) 1925 17.95
0.1.0 C•

Sm 747 (DACCI 995 8 95
A d m  CI•191971 S c o w 1196 1605
041ABASE (Dom add elri•
Rad Moan'
instant Mrs Otte

895 7.95

(Acre m board 5096 505
0ES1GN PEOPLE
Tares 199c( 1299 11 65
Drikaassant 1St) 10 119 965
DOMARa(
1891 Purees (cat) 14,95 12.45
P h i * 19.95 15.96
OUREI.11 MARTECH (' (Mc add 1:31
San Far's stip poker idisc) 1295 1166
Ta i t ' 9115 845
Brit „Jades Superstars 165 616
Cabal lynx 8 96 795

Pease sena me: Cal U
Corrpacl Disc D

D K ,  1 4 0 T O  D
Please make cheques payable to:

N a m e -

C 21s1 Software Lid Address-

Send Orders tor2
21st SOFTWARE LTD. Dept MU

3 15 Bridgefield Avenue,
Wilmslow SK9 2JS Post Code

C-
Tel: Wi lmslow (0625) 528885 Tei

TOTAL C

,k0 SUP RIOR ACOFFISOFT
COMPACT DISCS 35-

REVS • REVS TRACKS RFC 11916 Ou Pica t1165
E1.171 AAP t19,1115 P c *  £1195

CTIADELIKARAT E COMBAISPEECH
REPION 2GALAF0RCES1RYKEF6 RUN

RRP C14.95 each Ou Price C11.45 each

IAN OFFICE N
Cu

RAP P i k e
Co 1 4 , 9 6  12.95
S. 1 6 1 5  14.96
3• 1 9 . 9 5  1 7 9 5

,0,04 AtAGswrs
VIE AR K LING Fll I

RRP
Cm 6 9 6  7 . 6 5
Disc 1 2 9 5  1 1 . 6 5

COS
Prim Cloughl

FOOTBALL FORTUNES
RAP O u r s

Cat 1 4 . 9 6  1 2 9 5
Cisc 1795 1 5 9 5

GREMLINS
Fortelle el lits Yea

Cm eels
RAP C995 Ours 13165

0,14 AutaoceAcs
THUMIERSTRUCK

RAP C u t s
Cm 7 9 5  6 . 7 5
Dec 1 1 9 5  1 0 . 6 5

96'4 D O M A R K • STWVIAL PURSUITS 'loam Perr i  EdIst
F P  O u r s
14.95 1 3 . 4 5
1995 1 1 9 5

Cm
Dec

ACORNS OFT.SUPERIO1r9
ACORNSOFT15 HITS VOL1

PRP O a s
Cm 9 9 5  5 . 4 5
Dat I  1 95 1 1 6 5

ACORNSOFTS 1ST'S YOUI
ARP C u s

Cm 9 1 5  8 . 4 5
Dec 1196 1 1 6 5
 Cernpaci misers £12.96 each

ONE 11CRO'S 4391
SCCPNARE ADDCOM

RRP C21100 Ou Puce CAM
REPLAY

A AP ile.00 Our Rice Disc
Ramo scalw I.  swam

SPECIAL OFFERS
MATIC MUSHROOMS

Du £1096
MAZE Cm £895

VIE AR KING RI Cur t%
POLE POSITICH Cm 15.95

TF9I1AL PURSUITS Ole C1515
OFFICE MATE Co only £10.00

Etna 1 5111 Mart 1987

MARTECIFS WAR
RAP C u s

Cm8  95 7 6 5
Disc 1 4 9 5  1 2 9 5
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ACCESS HOTLINE

S  f t w  a r  e  (ELECTRON VERSIONS AVAILABLE)

Ask tor Jacqui
0625 snags

24Hr Answer Service

PRESENTS A SELECTION OF HARDWARE, UTILITIES & SOFTWARE FOR THE BBC MICRO

RAP
Ras KIN Jump 7 9 5
Gisburnt Cava 7 . 9 5
Derail Capse 8 1 5
ELITE
Armee leas) 9 9 5
Smog lase) 1 4 . 9 5
CCI11911100 (cal) 9  95
Caramel° Idisc) 1495
EPIC SOFTWARE ((Mc vorecns add OS
The Wheal at Tatra cat
C a s h  Frallitarliall  K i s )
The Ouesi at he Hdy
Kingdom el Neh (catAnt ono
Sananal icat
Serene OKI
GILSOFT
The Cull (cm)
The Cull Kiwi
GOLEIA itr Mc war Om add 621
Educalm
Educa9on
Ion wit wads
Fun sit rumbas

995
795
795
7.95

996
14.95

1195
22.95

8.03
ADD
603
8 D3
8.00

7.96
7.95
195
7.95
695
145
7.25
715

Olss R A P
6.95 R e t u r n  P Edon 9 9 5
6 95 S w e a t  9 . 9 5
7.95 T h e  Worm al Paradise 9  96

Rad Moon 6 9 5
895 L I A M A S O R

1355 C o l o t r e m o e  icm: 7 . 9 5
895 M A S O N  SOFT

1366 I r m a ,  e Hunt 9 . 9 5
Etc" BMWS 7 . 9 6

845 E L M  Eye 1 9 5
6.55 G o l d  Rix 8 9 5
6.55 MELBC4JI64E MOOSE
655 O m i t  Athena's

Renaud
8,45 Ta r t o r r a d r o s

1216 H a t e  (cat
1411:91 Oleo

15.45 E s c l o t k i g  Fial icael
20.45 E s i l o c h n  Fie idisc)

DaAv Gores
7.02 M C R O P O W E R  (Dec yawn am 12
703 D r ,  Meant"  Mem 1 8 1 6
703 C a s t s  Guise 1 2 1 5
7.00 G h o u l s  7 . 9 5
1.03 C h a s  7 . 9 5

MIN Coal 7 . 9 6
6.95 F e l l s  III Noisy 7 . 9 6
6.96 S i o d t C e  6 9 5
6.95 M R R O R S O R  Oat vitsite add (S)

Carl i t  Cliot 7 . 9 5
6.75 R o t  Saps 6 1 6
6.95 A s t e i r t w e  mm IS Pam 7 9 5
6.95 C u i  Ihriting Plus 1 9 5
6 95 H a l l e r  Stke Face 9 9 5
595 W o r d  Games 9 2 5
7.45 M C  LONLORDI
6.75 F e d o r a  6  95
675 P a m  6 . 9 5

„Jame, Rat 6 . 9 5
Sceclal Operakts 6 . 9 5
Barlenne 6 . 9 5
Warrhe 9 . 9 5
ISCROBYTE
Er Eat 4 . 9 5
Retail 4 . 9 6
ROM 4 9 6
MOSAIC
Etle tie Mien low cat 7 9 6
OCEAN
1ZII8y II-KwnpKr, S a w s &  icasl 8 . 9 5
Daisy Thompson Superoust liscl 1295
Math 0 9 . 9 5
REM!
Erg's', OM War icat 9 9 5
ROSIM SOFTWASE(Olsc wow add t

995
17.95
9.95
915
9.95
996

0'

11 05
11 65

6,95
7.95
715

1496
1796
9.95

1 4 95

795
595
995

Okte
8.95
8.95
8.95
595

695

8 95
695
796

7.9595515
6.85
6 95

1345
16,25
8.95

13.45
7.95

H
Heal ow A.1.0 7 . 9 5
Feitilea Clatcrd 7 1 5
%Sewn Bele 7 . 9 5
%LIGON SOFTIVARE
Pawasha
Caeeman Capers
Cora apt.
11.1 Eye* I  Itad.:,
Fraleansiall 2090
bit MegasocreGorms
Last of be Fte•
Thurdersauck
SCANINE
Paso Cress cols) 7 . 9 5  5 9 5
/kos Cionia (clacl 9 1 6  5 1 6
GraMt Me Create (cm) Z 2 9 5  2 0 %
Graphic Adv. Create (disc) 7 7 9 5  26.00
NAM&
sees 9 . 9 6  8 . 9 5
hbardas 7 . 9 5  6 . 9 5
he 04 king Fs 9 . 9 5  8 1 6
Kung Fu ift) 1 2 . 9 5  11.65
r wH i n t a l s  l i t  otn 1 2 9 5  1 1 5 5

KOSPAOS SOFTWARE ((Mc wrson add El i
French Maga A or Er 6 . 9 5  7 1 6
Gowan Masher A or B' 8 9 5  7 9 5
Sparesh TINY A a 11' 8 9 5  1 9 5
Ansaw Bark Am cc Sri ' 9 . 9 6  8 . 9 5
Anwar Back Scar 9 . 9 6  8 . 9 6
away Eurcrar .  7 9 5  6 1 6  B a n n
LC1. (099c wricti same ace E n h a r  7 (dit)
lAoo IMN (24 ;hogs. •C7 Lae) 2 4 5 3  2 1  50 i s l a s d  et itaal
lAcio Engish i24 Et i,. L o a f )  2 4 5 0  2 1 5 0  P i c k  Haron
moo Mats cat' 064 2 1 5 0  2 1 5 0  R a s a  N e t s
Moo French (•Cr Lent 2 1 9 0  21.50 I t r Y e r n
IONGMM S HPS SOFTWARE A R D S  :,Dec varscr add 0)
Firs laovee 'Chess 8.) 9 9 5  1 . 9 5  C b s t a l c h  Silas
LEISURE GEMUS ID& add C25 W i t c h e r
Soataile 12.96 W o o i n g  Ertl'
Iltricipay 1 2 1 6  S H I E L D
LEVEL 9 0  Lail IAA's Es
Pros cl9 9 5  8 9 6  0  Lome Choral?. Eil
Adeveasta?Zst 9 . 0 5  9 . 9 5  0  Lave 18• yips Es. 9 . 9 5  8 . 1 6
Dungen Adontro 9 , 9 5  8  96 S O F T W A R E  INVASION l'Clsc yawn add IDI)
Error* Ile 6  95 S . %  3 D  Borib Mei 7 1 6  6 9 5
Larks al Tele 9 . 9 6  8 . 9 5  O n e n c i t e  7 9 6  6 . 9 6

21s1Soetesre Unaled 15 BritkishrAd Avenue, Viteneost. Cheshire, 5169 2-15. Tel. (0625 UM%)
ALL NIKES ARE MCI UWE OF VAT MID CARRIAGE

nvehsess C a l l a  PLEASE *Dor on Fro rim
At 000-0• 0 00d eo ov,ot  00 Ow a 0A* wel 4o4filla Iwo.

1725
1166
6.96
695
6.95
6.95
5.95

6.95
7.95
6 95
515
895
895

5.95
596
595
5 95
5 96
696

396
396
3.96

6.95

796
1155
 696

95
1645
696
695
855
963

615
S.95
996

995 6 9 6
996 8 9 6

aidoeg•
VOI-IDA
Mt Boa
30 Grand Pra'
Sunray to Her
SOUIFIREL9OFT
Suowirlt
Traeger
AC00090E1 AND
SUPERIOR SOFTWARE D DSc varier act EZ
Overdrive 7 . 9 5  6 1
Tamest 9  95 M I
A t t e  9  96 k N
N a t  Sur 9  95 M I
Reath 2 9.96 0
Citader 9 . 9 5  M I
SpoodY 996 1116
Kam Combat (cm) 1 6 5 6  7 i i
Kam Combat idlec1 1 1 . 1 1 5  O N
That (cat 7 1 5  1 1
Ilust (dst) 1 1 . 9 6  0 1
Strum Rem (cm) 9 . 9 5  a n
sayura km (thc) 1 1 . 9 6  0 1
Gaia Face (cis) 9 9 5  C S
Gala lace (dsc) 1 1 . 9 5  C S
Repro 3 (cm) 9 . 9 6  I S
Hato 3 (SW 1 1 9 5  C I I
Flayen191 (cm) 9 E 6  1 6
Rawineal (disci 1196 0.19
EN I oil* 1 2 . 1 6  I S ,
Elsa (clic) 1 9 9 5  I I I ,
Hen • 4 Tracks (cas) 1 2 . 9 5  I s
Rea • 4 Trial IMO 1 4 . 9 6  I I
TYNESOR (-Doc maims add £3)
Goa ica0 7 . 9 5  111
Got Idloca 1 1 . 9 5  !De
FlAsoshcck icas) 7 . 9 5  0
FAoslholi ISO 1 1 8 5  101 '
AN Sol WIN 11 Ica') 7 1 6  6 1
ail Sa W119 II lalci 1 E 9 5  10.1
The Og KO. (cm) 7 1 5  1 2
Ti. 1119 KO. (disc) 1 1 . 9 5  1 0
Canntenwealli Wraith:90 7 1 5  I S
CODINCIPS8911 G a l e  Ideci 1 1 1 5  I I I
US Drag Racing 8 . 9 5  1 1
IiirdalocI 7 . 9 5  S S
Iti Bolos's Tor 7 , 9 6  1 1
mousetv• 1 5 6  S S
Wins( Carnets' 7 . 9 5  6 1
art Ssi WIly s e s  T i l
U.S. GOLD
Scrernet 9 9 5  t a l
Beach HAM 9.95 I I
Rebel Plana 7 . 9 5  6 1
Irn00,11915 lAsam teat 9 9 5  I I I
Womble Melon (arc) 1 4 . 9 6  I I I
Cwatai Castle (cat 1 1 9 5  I I
Dystal Casio' Nisei 1 4 . 9 6  •  14
ULTIMATE
Asc tac 7 . 9 5  6 1
Alen 8 9 9 5  8 9
Kroglecre 9 . 9 5  I l i
-altar 7 . 9 5  E a
Sates wc0 9 9 5  I S
lestesNrcle 9 9 5  I I

RRP
7.95
7 96
7 95
996

1295

7 53
8.00

SPECIAL OFFERS
CASSETTE ONLY

Chodals Es;
Mr Wimpy
Fortress
B.C. BA

Cit Dagger
Crossword Purhof

3 %
4 95
3 95
3 95
4 95
3 95



695
695
6_95
615
015

150
10)

1E6
695
105
B05
695
695
695
/756
1.95
1096
695
10E6
ItT5

1065
973

1065
145

1016
645*as
1165
t115
1165
1365

650
1E65
650
1065
150

1565
650

10E6
650
1016
595
650
695
595
616
705

1145
6E6
695
765

1365
645
545

696
15E6
596
5E6
695
605

1%
495
3%5
3%
4%
395

Another
look at
Logo

Program: Horteylogo
Price: 1 1 6  (disc p lus handbook), £ 2 8

(school pack)
Supplier: Glentop Publishers, Standfast

House, Bath Place, High Street Barnet.
Herts. EN5 5XE.
Tel. 01-441 4130

MANY wonder fu l  c l a ims  were  made
about the educational advantages o f
using Logo in  the classroom. To  date
most o f  those c la ims remain unsub-
stantiated, and are viewed with scep-
ticism by the majority of teachers.

Sales'of the various Logo chips have
proved t o  b e  v e r y  d i s a p p o i n t i n g ,
underlining the lack of faith most have in
Logo.

It is rather a shame that so much was
claimed, as with much lower ideals and
aims Logo can be a useful resource in
the classroom.

Useful
maths
topics
Program: Teaching With a Micro – Maths 1
Price: £12 (disc)
Supplier: The Shell Centre, University o f

Nottingham, Nottingham NG7 2R0.
Tel 0602-506101

THIS is a suite of  five programs with a
mathematical theme. The majority can
be used as the basis for a lesson, others
are more suitable as computerised illus-
trations.

The first program, Decode, is suitable
for use b y  bo th  Engl ish a n d  Ma ths
departments. A large paragraph of  text
is displayed o n  the  screen, encoded
using a letter substitution method. Your
task is to analyse the text and decide
which "real" letters are represented by
the ones on the screen.

If you are  having di ff icul ty ge t t ing
started the computer can be called upon
to produce a histogram of the frequency

EDUCATION'-SOITWAREL
Perhaps t h e  h a r d e s t  t h i n g  f o r  a

teacher wishing to  implement Logo i s
trying to find out what he or she should
do w i t h  i t .  Th is  i s  where Honeylogo
scores.

It i s  a  disc-based Logo (hence the
more reasonable cost) and the school
pack contains a wealth of  ideas for i ts
use.

Honeylogo is not new, i t  has been on
sale f o r  about  two years, b u t  i t  has
recently been updated and enhanced
making it a very useful starting point for
anyone wanted to try Logo Out.

The latest version (version 3) will now
work on  t h e  BBC Master  and  o f fe rs
several new commands.

Logo i s  a  language t h a t  l e t s  you
communicate with the computer using a
set of ordinary English words and phra-
ses. As such it provides a useful working
environment fo r  planning and test ing
work.

Many c h i l d r e n  a r e  e n c o u r a g e d
because. al though t h e  results o f  the
instructions may not be what the child
anticipated, they are not wrong — only
different.

Honeylogo not only has a good version
of turtle graphics, but also it introduces
the concept o f  text manipulation. The

with which the individual letters occur.
As E and T are the most frequently used
letters in the English language they are
a pretty good starting point.

In Plod you play the role of a chief of
police who must utilise his manpower as
economical ly a s  poss ib le  a n d  s t i l l
provide the  c i ty wi th adequate pol ice
cover.

The city is laid out as a rectangle and
can be up to eight by six blocks in size.
Officers can be placed on any intersec-
tion and can  see  a  d istance o f  one
block. When you have finished placing
your men you can ask the computer to
display the optimal solution.

El a  ON t  I I  I  a  a  c o

Shokollow t o  Wo h o v i . o 9 0

BBC Micro's sound and colour can also
be used.

A useful feature o f  Honeylogo i s  an
Epson screen dump facility that can be
called f r o m  w i t h i n  a  p rocedure  o r
directly. It is also possible to print out a
procedure.

The school pack  contains the sof t -
ware, the  handbook (about 250 pages
long), an A4 pupil's handbook and a set
of 21 A4 sti ff  workcards providing extra
project material.

Existing Honeylogo use rs  w i l l  b e
pleased to  note that  Glentop does an
update service on earlier versions of its
software.

Philip Andrews

Salesman is  a program in which you
must choose the shortest route between
10 towns. I t  illustrates two methods of
tackling this problem with a computer.

The f i rst  i s  an  exhaustive search in
which the computer tests each o f  the
3.628.800 possible routes. The second
employs a  " three cu t  method- which,
although n o t  guaranteed t o  g ive the
shortest possible route, w i l l  g e t  very
close much quicker.

A town- to - town m i l e a g e  c h a r t  i s
provided in the booklet so that you can
make your own estimates before running
the computer program.

Sincos i s  a  routine which il lustrates
how the sine and cosine of an angle vary
as you increase and decrease as size_

The final program is Vector, a treasure
hunt game in which you guide a turt le
around a grid to a hidden treasure,You
have to enter both positive and negative
vectors in order to control the turtle.

The teachers' notes are most useful,
often suggesting ways in which pen and
paper work can be run in  parallel with
the computer. Maths 1 is an interesting
set o f  programs which cover a  wide
range of topics.

Hannah Frances
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Heroin
horror
story

Program: Smack
Price: 118.50 plus VAT (disc only)
Supplier: Daco Software. 5 9  Mackenzie

Road, Birmingham 811 4EP
Tel: 021-449 2253

SMACK i s  a  program f o r  secondary
school pupi ls and young adults which
aims to deter them from trying heroin.

The package i s  suppl ied o n  th ree
discs, two of which contain the program
and another for storing the progress of
pupils who don't complete the program
in one session.

Each session takes  the  fo rm  o f  a
series o f  mul t ip le  choice quest ions.
Your r e s p o n s e  t o  e a c h  q u e s t i o n
determines the route the program takes
through each scenario.

There a r e  e igh t  randomly selected
opening scenarios, including a pop fest-
ival, a  t r i p  t o  Paris,  a  par ty,  a n d  a
friend's house. From any of  these situ-

Tour 1 ound
Tudor
England

Program. Tudor England
Price: 19.95 (Cassette) 11 9 1 5  (40 or 80

track disc) 158.25 (Econet Level 2, BO
track disc)

Supplier: Akadimias Educational Soft-
ware, University College of North Wales,
Bangor, Gwynedd LL57 20G.

TUDOR England i s  just one o f  a series
of more  than  2 5  educat iona l  t i t l e s
produced by  Akadimias Software. The
software company i s  the brainchild o f
John Insley of the History and Computing
departments of Bangor University.

The p rog ram i s  b a s e d  a r o u n d  a
multiple-choice format and is  intended
for use by A level history students, but
would be beneficial to some GCSE pupils
and even university undergraduates.
However, with the multiple options and
time categories, this is much more than
just another question and answer learn-
ing aid.

There are 10 individual units to Tudor
England, each  cover ing a  par t icu lar
sphere in this period of history. From the
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RDUCATION*1corrsoFTWAKEL
ations you can take your first step along
what soon becomes a n  increasingly
downward spiral.

As you become more involved in  the
situation you begin to feel the depress-
ion and helplessness of  your imaginary
life.

The ill-health, the constant search for
money, the progression from smoking to
injecting heroin, rejection by your family
and friends, hospitalisation and, i f  you
take i t  far enough, death.

I felt a great sense of relief when I ran
through t h e  program a  second t ime,
rejecting heroin on all occasions.

When playing the good guy the pro-
gram links together successive starting
scenarios waiting for you to say Yes to
heroin.

The program emphasises that all your
responses will be erased at the end of
the session. This will hopefully encour-
age the pupil to follow courses of action
which would normally be  ou t  o f  cha-
racter.

The pupil who uses the program as a
safe enviroment in which to experience
the lifestyle of a heroin user will gain the
most benefit from the package.

At any time during a session you can
call up a progress report either on the
screen or via a printer. This details the

0 1 .  T h e r e  w a s  a  m a j o r  r e v o l t  i n
Kent  i n  1 4 5 0 .  T h a t  Wa S  t h e  m a i n
g r i e v a n c e  c a n v a s s e d  7

A l .  T h e  m a i n  g r i e v a n c e  0 4  C a d e
and h i s  f o l l o w e r s  w a s  t h a t  R o w e l
J u s t i c e  w a s  b e i n g  p e r v e r t e d  A O
s e r v e  p r , , A i a  e n d s ,

good politics and lordship of Henry VII,
through t h e  mid-Tudor cr is is,  t o  t h e
religious dissent which culminated i n
the Spanish Armada, each topic is cov-
ered comprehensively and methodically.

Every question i s  incisive and there
may b e  two  o r  even th ree  probable
answers from a range which sometimes
extends to seven possiblities.

When you  b o o t  t h e  d i s c  y o u  g e t
instructions that are clear and easy to
understand even for  the non-computer
literate student. For  m e  the  greatest
advantage of  this program over similar
pretenders is the range of formats each
topic can take.

When y o u  c h o o s e  o n e  y o u  a r e
presented w i th  a  choice o f  Revision.
Test o r  Random Te s t  mode ,  a n d  a
decision can be made depending upon

-  _••

On e m , f ,  o f  t h e s e  t h r o e  o c c a s

you w i l l  h a s .  t h e  C h a n c e  t o . ,
h e r o i n .  f l o w  mars.; t i m e s , o f  A

d o  w o u  e s p e c t  t h a t  y o u  w i n k

smoke h e r o i n ?  ( M a k e  a  t o r s C .

O n c e

effects which heroin addiction has had
on your l i fe. Alternatively i t  highlights
what you have achieved by saying No to
heroin, and the fate of those around you
who weakened.

The accompanying documentation is
excel lent — m o r e  t h a n  h a l f  o f  the
24-page booklet is devoted to teachers'
notes. any one o f  which could be used
as the  basis fo r  a  group discussion.
There i s  also a  comprehensive l i s t
useful addresses and suggested readin
on the subject.

Smack is an excellent product which
highlights the horrors o f  heroin abuse
and the  many ways i n  which today'
youth c a n  be exposed to this danger.

Hannah Frances

the stage in learning you have reached.
In each mode  you can  then  o p t  to
preview, beg inne r,  i n te rmed ia te  o
advanced level.

To be  successful, you require cleat
thinking and logical reasoning and not
simply the ability to learn rote fashion.
Under n o  circumstances should  a
Akadimias program be used purely as
subst i tute f o r  p r o p e r  r e a d i n g  a n
research of the subject.

Tudor E n g l a n d  i n c o r p o r a t e s  a
excellent booklet of topic notes and
exhaustive bibliography of more than 7
associated books.

As a graduate teacher of history I h
used th i s  and other  Akadimias disc
extensively with my students. They have
provided good stimulation and almost,
addictive revision procedures.

To quote one o f  las t  year's A level
successes, " I  actually did find that the
different t imings and levels o f  Tudor
England helped m e  th ink  fas ter  and
prepare myself  fo r  the rigours o f  the
examination".

At almost 11 0  for  the cassette an
119.15 for the disc, Tudor England re
resents good value fo r  money, bu t
would think twice about paying nea
160 f o r  t h e  Econet  version. On  I
whole, however. I  have no hesitation
recommending this program.

Nic Outt
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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!
DATA BASF SOFTWA R F

The most adventurous and original way
to test your French ever devised.

on the
IOU

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 I hitch a lift or take the
train?", "Do I 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 a
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 0 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 route.

For teachers: French on the Run uses multi-choice questions with randomised
tstractors, al l  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.

p  TO ORpER TURN TO THE FORM ON PAGE 159
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MICROVITED RGS MONITORS (BBC)

roc VAT A
DOT MATRIX PRINTERS Er VAT Canino
'C.aritn PW1010A 217 35 249 95
Canon PW1 156 334 74 3B4 96
Epson LX86 :new 'moo) 12304,2910 20666 239.95
Epson Ur Tram Attach-KM 18.91 21.75
Ep101 Ut. Shaw Feeder 4165 5695
Eown FX80 :'60cps) 347 78 399 95
Epee' NO (Therrnal, 00 ool) 5213 5995
JA 55'0 186(004L0 oliour colito) 260.93 29996
Julo 5510 Coots Llocra0e 97.20 111 78
JiA 5520 C O X /  P, 11 0 334•30 34996
DAISYWHEEL PRINTERS
JA, 6100 234 74 35995
AA 2200 243.74 26995
LASERINK JET PRINTERS
EP101 5021:03 1529.82 1759 3)
CMS Kiss Laser 169565 1950.00
Carcn LP88/1 3E00.00 299000

FREE! F R E E !  F R E E !
WITH EVERY PRINTER -

LISTING PAPER + BBC LEAD
(pisorks for other Wads)

LISTING PAPER
50 GSM it. skis: 9 n01'2000 &Nees 15 CO 17 25
80 GSM Mbar gsdeI11.25-)11 2000 shwa 1793 2058
Libel - Box ol 8C00 3103 4496
(2 Miami or, 9 5- WW1 Will contra 09114
MONITORS -
Pulps 7502 Green) 74 74 6595

•irok 7522 Anew) 8257 94 95
Caw/CIF* Scrim
Nips IVIAceiror 112 S7 20995
Salo CO5123 173.73 199 95

MICROVITED RGS MONITORS (BBC)
143' (4720696 dos) 193.00 22' 95
143 AMP64 MO axle & PAL) 219.09 251 95
1451 16631592 dot) 234 74 26995
1451 31306 35996

BBC ROM LITILfTY SOFTWARE
Yikromse 3126 36.96
Won:else R65 1365 4175
%flew 21 41.95 47 45
,oCem 3 6' CO 70 155
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111E6121- 130111
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 E35" MICRO USER -
JUNE 1986.

NOW ONLY E29.95

BEM 11FISTER
New improved version of our powerful Rom
management system.
Now with even more commands to control your
errant Roms. This Born 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 0 4 . 9 5

rodise
FREE CABLE AND PAPER

DISCOUNT!
SPECIAL OFFERS

DAsysim al col Daisywheel Nom
6100 Deriyobeel Preto

Norione Pariesoric KXPIOSOU
Ewer LIM (owl rnodelI '20coN25NLO
IAP 165 160:04010
MP201 20069&SO4&0

'39 08
234 74
156,413
260 19
16257
35415

ISA 95
23315
17915
299.95
209 95

SOFTWARE /HARDWARE

FAST SERVICE
24 HOUR HOTLINE = ,

091 587 2430
NOTE: ALL PRICES INCLUDE VAT • CARRIAGE

BUSINESS
SPECIAL

IBM Compatible PCII SYS.11.
Included as slandard:

1Mb On-board RAM - 20Mb Hard Drive
Switchable 8MHz Turbo - High Res
Hercules Graphics Card & Monitor

Serial & Parallel Ports
Choice of Juki Daisywheel or MP165

Dot Matrix Printer.
NewWord Word Processor and Tutor

ONLY E1333 Ex VAT
PCII SYSs 1, 2 & 3 also available -

Phone for details

•  V E C T O R  I  0
TAPE TO DISK UTILITY

FEATURES
• Once only purchase
• Can save to any disk
4 Very user friendly, help pages on disk
4 10/80 Formal
+ No awkward ROMs, can be used on any machine
• C a n  load to all available RAM 8.400-617FFF
= Simply the best tape to disk utility available

Vector 1 versions compatible with Acorn,Opus, LIDM,Cumana,
BBC+, WATFORD (Not 1-42, 1-43 DES's.) and Solidisic

• VECTOR 2 0
D I S K  U T I L I T Y

Features40/E10 Format
+ User friendly, menu driven
+ Contains powerful features such as a

disk sector editor, Disk Compare, formal,
verify arid track repair
The most powerful disk utility available
compatible with Acorn. Opus 3357345 and Solidisk D

NEW IMPROVED VERSION (1.40)
Send E2 .00 with old disk for upgrade
Prices; Et  2,00 each for Vector I  Or Vector 2  E23 for

SCYTHE TOOLKIT E . 2 1 . 9 5
(Send for full details)

Orders to:
CHALICE SOFTWARE, Dept MU
3 Merlin Way, Covingham,
Swindon SN3 5AN.
Telephone 0793 615026

FS's.

b-oth.

All prices shown include VAT and p&p. Please add £3.00 per disk d
you require 3" disks and specify when ordering.

Dept. MU387, 46 Middle Street, Blackball,
Hartlepool, Cleveland TS27 4EA.
Tel: 091 587 2430
Sorry, dace only - No callers without appointrneni
Picas and spocilcatow lamed t  antler,
Pease XN)n,k b e r  911Cel

INCREDIBLE DISC DRIVE PRICES

HIGH QUALITY DISC DRIVES
Camel with leads, oic

READY TO GO
kw VAT 1 I

Es VAT Carriage
43.13 l i t  65 I

4013 4 6 9 5  1
11416

21416

I34M

24416

5.25"
Aoxf
Om 0006
BBC SI Nem N C I  POWIf Suppiy)
SX403S 83 dick moo* um owe; 9 9  96
Duel Rem BBC. power male)
OX8COS DJA1 80 ire& dotew $ee 1 8 6  91
Sing, With Power Supglit
saws SC ead• draw ode 1 1 7  35
Duel Drives (with Pow Supply)
Ce3OS 240 rad. double bow 2 1 3  00

NOTE - All 10 'deck drive. hew a 4090 twitch!

1

COMPUTERS
W S W  ' 2 8  1 5 6 1 5 .
Comects N o n e  iv West
OTHER BBC PERIPHERALS
Testae Recovw
5602 SOCCild P.congo,
890A &wore Prozesvy
KIPI ROM BOard

MEDIA -  ARCHIVE DATA
(Fully guareniee1)
High quality diskettes 525" boxed a 10'sAo rack ssse 9 1 3  1
40 Track OSDO 9 5 2
80 Track SSSI) 1 2 1 3
10 Truk 0500 1 1 . 7 4
r  a l  10 37.35 4

Doo Mach) 3 9 1
HEAD CLEANING KITS
3IA Suoiciare 1 3 1 7
Resel OrNoNOL. 1 9 . 9 6

1M 95
17750
31295
3809

217
2M
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45396

21729
20413
3519119
4495

10 K1
1096
1475
1150
42.96
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Finding
a sailor
I WAS very interested to read
your review. Tackling music to
good effect, which appeared in
the October 1986 edition o f
The Micro User.

Unfortunately there were no
details abou t  t he  program
Jolly Jack  Ta r  wh ich  w a s
mentioned,

Is it possible for you to give
me the name and address o f
the supplier o f  this program
as i t  does sound very useful.
— Mrs Aim Burnie, Falkjrk, Stir-
lingshire.
•  Jolly Jack Tar is  produced
by Sherston Software, 8  Court
Street, Sherston,  Ma lmes -
bury, Wi l t sh i re  SN1.6 OLL.
Tel:0666 8 4 0 4 3 3 .  I t  cos ts
£12.

Testing
in mono

WOULD l i k e  y o u r  r e c -
ommendations on how I  can
improve t h e  already usefu l
program, Tes t ing .  Tes t ing .
1x2x3, w h i c h  w a s  i n  t h e
December 1986 issue o f  The
Micro User.

Not everyone has a colour
monitor so could you please
give an amendment fo r  just
white t e x t ?  An even  m o r e
Jseful amendment would be
to s e l e c t  j u s t  o n e  g o o d
colour, such  as  yellow, f o r
test. -  G.B. Dean, Didcot,
Mord.
•  I f  you run  the  fo l lowing
routine before  t h a t  o r  any
other Mode 7  program, you
will f i n d  t h a t  t h e  s c r e e n
remains in the colour of your
choice when the  program i s

The numbers requested as
you run the short routine refer
to the character codes where
129 i s  red. You  wi l l  f i nd  a
:able containing all the num-
bers in the User Guide.

This routine can be incor-
porated in to  your own pro-
grams b u t  n o t e  t h a t
PROCASSEMBLE m u s t  on l y

rDUCATION1
""" OPAL LA

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, Stock , ort SK7

be c a l l e d  o n c e .  C a l l i n g
PROCSWITCH switches be t -
ween f u l l  c o l o u r  a n d  t h e
single colour mode.

10 REM ONE COLOUR MODE 7
20 REM By Peter Davidson
30 REM (c)  Micro User
40 PROCASSEMBLE
50 PROCSWITCH
60 END
70 DEFPROCSWITCH
80 IF?&20E:VEC%MOD256 ?&

20E470:120F.OELSE 128E.V
(C%MOD256:120F:VECZDIV256

90 ENDPROC
100 DEFPROCASSEMBLE
110 IMPUT•COLOUR NUMBER I

129 -  135)',C
120 IFC<129 OR C>135 THEM

118
130 VEC%.120E+256.?&20F
148 FORINITO2STEP2
158 P%470
160 C
170 OPTI%
180 PHA
198 CMP*141
200 B(CNOCHANGE
210 AND*128
220 CMP*128
230 BPI CHANGE
240 .NOCHANGE PLA
250 JMP VEC%
260 .CHANGE PLA
270 LDA*C
280 JMP VEC%
290 )
300 NEXT
310 ENDPROC

Percy's
prospectus
I WAS very interested to read
your item Percy goes public in
the January  1 9 8 7  ed i t i on
of The Micro User. particularly
in v iew o f  your c la im t h a t
Percy was t h e  wor ld 's f i r s t
computerised col lege pros-
pectus.

I hadn't previously thought
in these terms, b u t  I  should
like to put forward the claim
of Boston College o f  Further
Education to  have got  there
several months i n  f r on t  o f

Percival Whitley.
At C h r i s t m a s  1 9 8 5  I

devised a  ABC Micro based
version o f  our college pros-
pectus on 40 track disc.

It went out to all schools in
our catchment area in January
1 9 8 6  a n d  cons is ts  o f  7 8
pages o f  text and  graphics
using Schoolfax, a  viewdata
emulator package developed
by R a y  Bu rcham a t  N e w
College, Swindon.

It uses  t h e  convent ional
menu-driven viewdata struc-
ture to enable pupils to f ind
out in format ion  a b o u t  o u r
college courses according to
subject, area, leve l  o f  study
and entry qualifications.

It was designed to appeal
particularly t o  those pupi ls
who find pages of print rather
daunting and offers a  more
flexible way of  accessing the
informat ion i n  o u r  annua l

Quad erat demonstrandum
THANK you for the program in
the November 1986 issue o f
The Micro User, t h a t  solved
simultaneous equations_

Another c o m m o n  m a t h -
ematical problem i s  solving

10 REM SOLVING & FACTOR!
SING

20 REM OUADRATRIC EXPRES
SIONS

30 REM b y  Hung Ngo
40 REM Cc) Micro User
50 MODE1
60 VDU23;82112;0;0;0;:VOU

19,1,4;0;
70 VDU28,5,6,36,1:COLOUR

129:CLS
80 COLOUR2:1442020A
90 PRINTIAB(5)jactoris

ing & Solving—TAB(4)"OUA
DRATIC EXPRESSIONS—TABO
rAX12+11PC:0 B y  Hung Ngo-

100 VDU28,1,20,38,12:COLO
UR130:CLS

110 COLOUR1:VOU19,0,1;8;
120 REPEAT:cow%20:PRLOT•

Three coeff icents
130 REPEAT:INPUT-A=

FoOPRINT'Sitty!'

prospectus,
In addi t ion i t  a lso  offers

informat ion a b o u t  co l lege
faci l i t ies,  g r a n t s  a n d
transport_

The p rospec tus  i s  a l s o
incorporated into the Prestel-
type college database which
runs on  our  network_ I t  has
been popular  wi th o u r  own
students who use i t  t o  dis-
cover a p p r o p r i a t e  r o u t e s
available t o  them f rom the
courses w h i c h  t h e y  a r e
already on. —  D i .  Stephens,
Boston College of Further Educa-
tion, Boston, Lincs.
•  We  know tha t  t he  Open
University had a computerised
prospectus w i t h  s p e e c h
output as  far  back as 1981
but i t 's always interesting to
hear o f  new products  a n d
existing ones that we have not
seen.

Our claim in the news item
was t h a t  Percy i s  t h e  f i r s t
authoring package fo r  com-
puterised p r o s p e c t u s e s .
al lowing o t h e r  e s t a b l i s h -
ments to use i t  for their own
prospectus. As far as we know
this is still true.

quadratic equations and fac-
torising quadratic expressions,

The fo l lowing i s  a  sho r t
program which will do this.
— Hung Ngo, Great Malvern,
Worcs.

148 IINTILA<>0:INPUT1=
•C= •C:CLS

150 equatz812-4*A*C
160 IF equat<8 PRINT-Coop

Lex rootsl i te;-11/(2frA)“P
RINT• + I -  •;5011(-equat)/(2*
Aril:X1=-8/(2*A):X2rSOR(-e
quat)/(20):com%.-1

170 IF equatz0 X1.1)/(2*A)
:X2-7X1

188 I f  equat>8 X1.(-1).SOR
(equat))/(20):X2.(-B-SOR(e
quat))/(2*A)

190 IF  com%:0 PRINTTAB(3)
•;%1"TAB(3);11: ' ;12:P

RINTIT;All;-A*111(XT;-X
ELSE PRIMI IT;A le ; -

Ii*Xlq+12l1)(1(**;-A*Xlg-12

280 INPUT-TAB(10)'Anothe
r Go',AS:CLS:UNTIL INSTRO$
ril,LEFTS(A1,1))>0

210 END
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GOO
ZIJOGO
01300 MAIL ORDIM OFFERS

•  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 Out _ 1

Pelmanism
Towers of Hanoi

GOO
Z11000
001110 MAIL M I M I  OFFERS

Learning CAN be fun

terichiced-cesi
•9•-5 eS 5  P

£6.95 31, dis
S C

.oeig

PELICAN
Teach your children to cros,s the
road safely at a Pelican crossing

NUMBER SIGNS
Provide the  correct arithmetic
sign and aim to score ten out of ten

HANGMAN
Improve your child's spelling with
this fun version of the popular game

$o, B-12oleo

ser  voitc"po:notraniasac P a g se
/  e c r o  t h i

fr(
coto

se
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, a ,  Einctpon

VIPar V I
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dic
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HOUSE
Select the colours to draw a house
-  hours of creative entertainment

BALANCE
Learn maths the fun way. Type in
the answer to balance the scales

ODD MAN OUT
Find the word that does not fit -
before your time runs out

TO ORDER TURN TO THE FORM ON PAGE 159
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Rog Frost explores
radioactive decay

DECAY i n  radioact ive e lements  i s  a
random process, b u t  fo l lows a  fa i r ly
standard pattern. This program allows
students studying maths or  physics to
investigate tha t  strange phenomenon
called Half Life — the time i t  takes for a
decaying substance to halve in size.

This process simulation was designed
to help pupils within t he  radioactivity
section of the physics syllabus, but has
much wider applications.

The idea is  based on an experiment
from t h e  ' A '  l eve l  N u f f i e l d  p h y s i c s
course. First throw 100 dice. Discard all
those that land as a 2 and throw the rest
again.

Keep repeating this process, and after
several throws, you wi l l  have 5 0  dice
left. That number of  throws is the hal f
life for the process. I f  you continue to
repeat the dice throwing, eventually you
will halve the number again and so on.

Here the computer is used instead of
actual dice. A record is kept of how many
dice remain after each throw, and when
all the dice have gone — o r  af ter  3 0

0  t h r o w s  — a table of the results is shown.This set of  results is  used to  plot  a
graph f r o m  w h i c h  t h e  h a l f  l i f e  i s
calculated.

By using a computer, the number of

1  p o s s i b l e  s ides o n  t h e  d i c e  c a n  b e

altered_ The program allows for dice with
between two and nine possible sides.
This g i v e s  e i g h t  d i f f e r e n t  r a n d o m
processes and each wi l l  have i t s  own

11 h a l f  life.Half Life is not a program that teaches
or helps to revise old knowledge. Its our-

*  p o s e  is to allow children — or adults — toinvestigate a  part icu lar  process and
formulate their own ideas.

0 A  possible aim would be to investigateThe relationship between the number of
sides on the dice and the half life. This

I I c o n c e p t  is much more in  l ine with the

new GCSE emphasis on skills and meth-
ods o f  do ing  t h i ngs  t h a n  o n  p l a i n
memory.

decay

graph

init
instruct

table

Deals w i th  t h e  generat ing  o f  t h e  random
numbers.
Draws the graph of the results and calculates
the half life.
Sets up variables and arrays.
Gives instructions and allows dice size to be
chosen.
Displays the results of all the throws.

PROCEDURES

VARIABLES
Number of 2s this throw.
Total number of discarded dice.
Number of dice to be thrown.
Number of throws so far.
Coordination for half life calculation_
Record of number of dice on each throw.

FEATURE
B B + Lew(

I M P  M P — l a • — •  • • • • -
-  M P  M , - -  M - .  M - - -  R P  -  i l l - - - •  l a  M -

.  a ,  l a —  a —  • M - -  - - • M  •  A V - -  M P  _ _ A l -
.  a l .W -  I M - -  M I  • - -  l I P - -  1 1 • M P  M - - -  M P

l l - -  i a - -  M - - -  a , —  M P
a — •  I I - -  4 1 , - -  -  _ a l , - - -  l a  -

-  l a —  •  l a —  . . " - - - MI -  . . - - - - .  M , -  M •
a —  a  M —  M - - -  . , - - - .  a -  M i -l =  1 M - -  0 , -  4 E , • - • - -  a m M i l •  .  - - . •  W -  I n o n w -- ,m,• 4 P - -  d . • •  , . • —  = , - - - •  . . , - - - - - .  a - • , - - -  • r —- • r -  B E , —  -  = .SW- a r -

M I ,  I M " -  . 7  1 1 - a• •  n r
O r

M g - - . -l a - -  . . -  M P  a - - -

1  -  - - M •  - • - - i l r  - - M , -  . - - . = , —  — . M .  . _

M P  M P  d a - - -  N V

Turn to Page 74 1111*
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FEATURE
LI

44 Franiftge 73
100 REM Half L i f e
118 REM By Rog Frost
120 REM (C) The Micro User
130 ON ERROR GOTO 850
140 MODE6:7%.RND(-TIME):*FX11
150 VDU19,0,4;0;
160 PROCinstruct:PROCinit
170 PROCdecay:PROCtabte
180 MODEO:PROCgraph:RUN
190 DEF PROCinstruct
200 PRINTTAB(15,1)Half L i fe lAB(15,2)

210 PRINT-100 dice are thrown. Any t h
at came up'-2 a r e  discarded. The rema
ining d ice"are thrown again and the '2
s are"discarded once sore. Th is  i s  r e
p e a t e r f o r  t h i r t y  throws o r  u n t i l  a l l
of the "d ice  are discarded.'

228 PRINT-Your d ice can have any numb
er o f  s ides —tetween 2 and 9 .  Please i n
dicate now"how many sides you would t i
ke your d ice t o  have.'

230 REPEATINPUT',hil:UNTILhiX>1 AND hi%<10
241 PRINT-After the throws, a tab le  o

f resul ts—wil t  be given, fol lowed by a
graph."-The h a l f  l i f e  w i l t  a lso  be cat

cutated.'
250 PROCspace(0,VPOS42)
260 VD1123;8202;03;0*
270 ENDPROC
280 DEF PROCinit
290 DIM s%(31),0(3)

300 la.RND(-TIME)k11:n%.100:s%(0).100
310 dX.0:ENDPROC
320 DEF PROCdecay
330 REPEAT C L S : d m 0 0 4 1
340 PRINT— Throw number ' ;xX"
350 FOR a%.1 TO n%:b%.RND(hi%)
360 IF b%.2 a.c%0:SOLIND11,-7,5,1:C0L0

UR129:COLOURO
370 PRINTENn(b%,1);
380 COLOUR128:COLOUR1:PRINT";
398 NEXT:d%=c)%4c1
400 s%(x%).100-dn%.,1%-c%
410 PRINT-lumber discarded. ';c%"'N

umber remaining. ";n%
420 PROCspace(0,VPO5+4)
430 UNTIL n%.0 OR k%.30:ENDPROC
448 DEF PROCtable:CLS:PRINT-
450 PRINT1A8(5)'Throws"TAB(13)liceTA

B(22)'Throws"TA8(30)"D1ce"
468 FOR 7%.0 TO x%
478 X%.1%01V16*17#71%.2%110D1645
480 PRINTTAB(X%,YX)FMn(1%,2);
490 PRINTTA8(Mi7,YX)F1in(s%(1%),3)
500 NEXT:PROCspace(1,22):ENDPROC
510 DEE PROCgraph
520 VOU19,0,63;19,1,4;0;
530 VDU23;8202;1;11;00;
540 VDU28,1,31,1,2
550 P R I N T l i c e  R e m a i n i n g
560 VH26,29,100;100;
570 P R I N I TA B ( 5 6 , 2 4 ) J h r o w s - - > '
580 MOVE 0,1000:DRAW 8,0:DRAV 1100,0
590 VD1.15:FOR NW TO 100 STEP 10

608 MOVE-58,N%9+6:PRINT;N%:NEXT:VDO4
610 s%.1080/x%:MOVE 0,910:D%.0
620 FOR NX.s% TO 1000 STEP s%
630 1)74=DW:DS=FMn(1)%,2)
640 DRAW 1%,s%(0%)*9:VDU5
650 MOVE N%-20,-10:PRINILEFTS(DS,1)
660 MOVE N%-28,-50:PRINTRIGHTS(DS,1)
670 OA:MOVE 1%,s%(DU*9:NEXT
680 0(1)=F14(112)
690 0%(2).F10(225)
700 p%(3).FNp(458)
718 hl i fe.(p%(1)/3f l i%(2)/2+0(3)) /31s%
720 PRINTTAB(40,2)lice Size.
731 ,a%.102020A
748 PRINITAB(40,51"Half L i f e .
750 fo%.8:PROCspace(40,8):ENDPROC
760 DEF Ffin(NX,F%).RIGHTS(' '+STRS14%,FX)
770 DEE Ftio(1%)
780 LOCAL X%:NOVE 0,Y%
790 REPEAT X%2X%42:DRAW XX,Y%
800 UNTIL POINT0a4,2,M0
810 DRAW no0::x%
820 DEF PROCspace(X%,Y%):0X15
830 PRINTTAB(X%,YZ)Press space'
840 REPEATUNTILGET.32:ENDPROC
850 MODE6:REPORT
860 PRINT' a t  t i n e  ';ERL:oFx12
870 w%.18:END

This listing is included in this
month's cassette tape offer. See
order term on Page 159.
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4MATION EDUCATIONAL RESOURCES
Linden Lea, Rock Park, Barnstaple, Devon EX32 9A0

Telephone: (0271) 45566 T e l e x  No: 42513 Sharet G. 4MAT
SEND A5 S.A.E_ FOR CATALOGUE

74 MICRO USER March  1987

PLEASE READ THIS

LOCKABLE DISK BOXES

1

525' 50 Capacity Ref. 0050LE9.50 D i s c o u n t  for Quantity
5.25' 100 Capably Ref. 001 OOL El 1 .00 1 0 %  for 3+

3 .540 Capacity Rel, DS4OL E9,00 2 0 %  tor 6+
3.5" 80 Capacity Ref. DD8OL El 1.00 2 5 %  to 12+

WHOLESALE PRICES TO
YOU THE USER

5.25" PLAIN LABEL DISKS BY BASF,
XIDEX, RPS ECT

10 C5.99
25 E13.99
50 E 2 5  .99

100 - C48_99
200 E95.99

250-C115.99
500 - C198.99

1000 C345.99

Prices inc. VAT & delivery.
100% Error free certified. 0
Lifetime warranty,
Suit all drives SS/SD, SS/DD. P P M '
OS/OD48TP1 & 96 WI K o r n
Include hub rings, envelopes & t o  a
Label sets u s e .

3.5- DS/DD PLAIN LABEL DISK
We only sell Made in Japan items as they are the

best ie.SONY, F L A  KMAXEIL ECT

I

t o .  C19.99 P r i c e s  inc. VAT & delivery
20 - £36.99 1 0 0 %  Error free certified
50 . E80.99 L i f e t i m e  warranty

100 .  C143.99 I n c l u d e s  labels

ACCESSORIES

1

5.25' Head Cleaner + Fluid 14.00 D i s c o u n t  for Quantity
A4 Copy Holder C13.00 1 0 % ,  tor 3+

Tilt & Turn for 12' Monitor El 2.00 2 0 %  for 6+
Tilt & Turn for 14' Monitor £14.00 2 5 %  for 12+

REMEMBER THE PRICES YOU SEE IS ALL YOU PAY.
CHEQUE & P.O. TO:

Manor Court Supplies Ltd
80 North Road, 'tate, Bristol, Avon BS1 7 5PR. Tel: 0454 322744

AT invorce it required Co R .  No 1 730374
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IT MAY 100
LIKE A
SINGLE DISC
DRIVE TO
YOU...

•••,,Sife•
I

OMPUT
NOWS
E TTE

It's the clever bits only your BBC computer can see w ich
lp the Opus Challenger outperform every other disc drive on
market, including dual drive systems.
Only Challenger has both a conventional double-sided

)ppy disc drive and a hi9h technology RAM disc, effectively a
ond, lightning fast solid state disc drive which turns your unit
o a unique dual system with up to a massive 1.2 Megabytesuseable capacity.
Only Challenger has its own built-in double density disc

erface, making all that soldering and track cutting associated
ith other interface connections, a thing of the past. Just
Lg-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 E70 cheaper

an even the most inexpensive twin drive and interface
kage. Unbeatable value and a unique 3-in-1 combination:

51/4" DOUBLE-SIDED 40/80 TRACK DISC DRIVE

BUILT-IN DOUBLE DENSITY DISC INTERFACE

INTEGRAL SOLID STATE RAM DISC Up to 20 times faster
e a disc drive and now available in 256K and 512K versions,

With all that power and performance you can race through
rk conventional disc drives labour over and, when you need
save to floppy, the RAM disc backs-up your information in a

on of the time without any need for tiresome disc
wing. A & 8 Computing, which voted Challenger "Best buy

the year", said: "Using the RAM disc is a real dream...
checked a document just over 21K long, which took 5
utes 56 seconds on floppy and only 1 minute 7 seconds
g the RAM disc".

You don't even need to worry about compatibility. We've
fitted the same disc controller chip used on the BBC B + 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 unbeatable Opus two-year warranty and a full operatingmanual.

So call us now on 0737 65080 for details of our nationwide
dealer network or simply post the coupon. Generous educationand dealer discounts available.

CHALLENGER -  SIMPLY
LIGHT YEARS AHEAD OF THE OPPOSITION

• •
—  •111,,EM.

To Opus Supplies Lienited, S5 Ormsade Way, Holmet horpe industrial Estate, Red hill, Surrey 1
Please rush me the following: (PRICES INCLUDE VAT AND CARRIAGE)

Challenger Unit(s) t179_95 each including 256K RAM disc
_

Challenger Unit(s) 099-95  each including 512K RAM disc
I enclose a cheque for E o r  please debit my credit card
account with the amount nt of C

My Access 7 ,  V i s a  n  no. is:
NAME

ADDRESS    O p u s .TELEPHONE
*ma



TECHNOMATIC
BBC COMPUTERS & ECONET CENTRE

17 Burnley Road, London NW10 lED Tel: 01-208 1177
305 Edgware Road, London W2 Tel: 01-723 0233

BBC MASTER SERIES

Of full yet-ilk-Mi(?n we page 5

r i : A N O S / PA N D O R A Upgrade  i n e l
32000 BASIC IP_
Co-Processor upgrade t o  1 0  M H z
operation for faster processing.
Time Wa r p  Real  T ime  Clock wi th
utilities for reading time and date in
PANOS (for model B and B+ users).
32016 Instruction Set Manual.

E3,450 (a)

£29 (d)I
LPOA

£39 (c)I
E25 (01

Acorn 30 Mbyte Winchester with File
Server Level 111 and A D I S  hierarchical
filing System. 1 1 , 5 2 9  ( a )
P2OHD T E C H N O M AT I C  2 0  Mbsic
Winchester Drix c fully compatible with
Acorn A D I S  and E S  I I I .  Includes
ADIS  Rom. Special reduced price. £ 4 9 9  ( a )

£589 (a)

E249 (a)

E369 (a)

NATIONAL PANASONIC
KX P1080
STAR NI. 10 (Parallel Interface)
STAR NL 10 (Serial Interface)
EPSON JX80 colour printer
INTEGREX Multicolour Inkjet
printer.
Ideally suited for high res colour VDU
screen dumps. Quiieness & consisieni
°input are major characteristics.
BBC Saco) dump for Integres .
BROTHER HR20
A new attractively styled printer from
Brother w i t h  u n u s u a l l y  q u i e t
operation. h o s t  o f  n e w  f  at ures.
including opt ion  t o  c o p y  current
documents, S K  b u f f e r  s tandard
expandable to  I 6K .  Parallel &  Serial
ports as standard.
STAR POWER Type
A new low cost daisy wheel printer
incorporating S TA R  technology f o r
innovation and enhancements. Phone
for details. See page 5 for details.
JUKI 6100 Daisy wheel printer
I5 cps, 2K buffet, switchable 10/12115
cpi proportional spacing. underlining.
Parallel interface.

PLOTTERS
EPSON HI  80
This highly popular A 4  four  colour
plotter which offers precision and high
speed plotting is offered at a never to
be repeated price. A choice of pens for
different applications is available.
H ITACHI  672
GRAPHICS WORKSTATION
LINEAR GRAPHICS
MS PIA)TM AT E.
A4SM PI AlIM ATE
A3NI PLOTNIATE
Parallel Printer Lead (1.2m).
Serial Printer Lead (1.2m),

£149 (
£239 (
£279(
1249 (al

£49 t

E525
LI5 (d.

£329 (

£229

£259 ia

itOtt
£249
E459
£599 (a

£370
£451) y
E569

£6 I
£7 (

PRINTER SHARERS &
BUFFERS

BUFFALO PB Buffer
Parallel buffer for  internal fitting t o
most Epson printers_ Simple to instal.
P11128 (128K)

PERIPHERAL & COMPUTER SHARI,
Ugh qualio, switches t o  allow the user t o

between computer... printers. modems etc.  h i
shielded metal cases. all lilies full!. switched.

Parallel
Computers to 1 Printer kst36-1 £ 6 9  lc)
(•nmputei,to 1 Porter 16044

:computers 2 Printers Vas er tris1lys
BBC (.317tie set 'to 111m eat

Caltioct 4to I ilm rat

BBC Computer Sharer: TC526
I computer t o  2  print CIS fitted with
1313C cable
Paper & Labels

£99 (

£22

Se •
£651
£7

£41

Plain fanfold paper 'Aid) micropertorai ion
2000 sheets Y4 x I I ' E 1 2  (E.3..,
2000 sheets 144 x I I "  i i  8 .50  ( L 4 . :
loon Nhcel, A4 £ 1 2 . 5 0  4 3 _
Labels/101Ni
Single Row 34 x 1 7 /16 '  £ 5  (
Triple Row 2 7/16" x I 7 /16 '  £ 5  (

WINCHESTER DRIVES

24
NI's 0  8
.1.8

IN" .A1**
';•• 4 0 - '  V °

V?'
0 . •

V * .

AMBI5 MASTER
includes one free ROM cartridge)
AMI112 MASTER K t
AMU06 Turbo 65CO2 Module
ADC08 512 Processor
s,04 13 tun' amdge
1,1)1 la Ears-, ‘Iloituk
is0122Ret Manual
Part I

XASIER
Pro Cosa

I Kt •1 Two roni c.inrisigc
I RC4 Foor rum caorisive
!Kt 12K (auttslec Ind RANI.

1.2 OS ROM
BK151101
BASIC II RI.Psi

£13 (d) ,X11123 lianuS.
£41 (c) Ponn

XI/124 Xtis
£14 (c) RetAlaxual

ieu U.er (ode
1less,heet set Guide14.75 (d)

A free packet of le n 3.5"
D's Discs with each COMPACT"

LI5 (d)
£17.50 (d)
£22.50 (d)

AIM ROM
1711)DfSKir
Forel kit

1385 (a)
£315 (a)
£99 (b)

£195 (hi

MASTER ROM/RAM CARTRIDGES
£7.95 (d)
E9.95 Id)

E26.95

I B B C  MASTER COMPACT
See page 5
For details

SYSTEM 1
128K, Single 640K Drive &  bundled
software. £ 3 8 -  ( a )
SYSTEM 2
System I  w i t h  a  1 2 "  H i  R e s
Monochrome Monitor. £ 4 6 9  ( a )
SYSTEM 3
System I  with a  14" M e d  Res KGB
Monitor.
Second Drive Kit.
Serial Kit.
T. V.  Modulator
Extension cable for external 5.25" ROT
Drive (Serial Kil).

£599 (a)
£99 (c)
£29 (d)
£29 (d)

£12.50 (d)1 UPCRADE KITS
£26 (d)

£43.50 Id)
£55 (d)

Upon Starter kit f _ 8 5  (b) Emile Bodge
Leone! Socket Set £ 2 9  (c) !linter Serser Rom
File Seser Lori II £75 (b) visional eost Set
klastrt FS £17.25 (d)
I 3 2 0 1 6  CO PROCESSOR£999 (a)

ECONET ACCESSORIES 1
1174 (b1
£41 (c1
£26 (t1

For full weeilleation see page 5

I C A M  BRIDGE W/STATION

P20411P T E C H N O M AT I C  20 Mbyte
Winchester and a 80T OS floppy Drive
built i n  a  monitor stand. Includes
ADIS  Rom.
P204IHT As P204HP but also with a
10 Mbyte tape streamer backup unit
and backup utilities. Includes A D I S
Rom.
TSUI 10 Mbyte Tape Streamer Backup
unit with utilities.
TFC10 1 0  M b y t e  Pre- format ted
Cartridge for use with P2041 HT and
TSIO.
WINCHESTER
Drive Multiplexer
TWIX12 For two computers.
TWM4  for four Computers.

Details on .1 echnomatic Winchesters on page 6

SECOND PROCESSORS
ACORN 6502 2nd Processor
TORCH LEP100
MULTIFORM 1,80
TECHNOMATICs multi format Z80
system includes a  F R E E  Pocket
X% ordstar m s e D o s  KctidNy'ritc 1.11111v

I A C O R N  IEEE INTERFACE I
Allows BBC computer to conirol any
scientific and technical equipment that
conforms t o  the IEFE488 standard.
The interface c a n  l i n k  u p t o  1 4
c o m p a t i b l e  d e v i c e s .  T y p i c a l
applications are in experimental work
in academic arid industrial labs.

I T E L E T E X T  ADAPTOR I
Converts your computer into a teletext
receiver.
BBC Publications ram for  enhanced
Teletext Utilities.1 PRINTERS
EPSON 1,X86
120 cps, variety o f  fonts, including
N I . 0 ,  b i t  i m a g e  graphics.  I B M
char/graphics compatible. centronics
interface standard.

EPSON L X80/86 Tractor Feed

EPSON LX80/86 Sheet Feeder

EPSON FX800
An enhanced version of EX85.
Call for details.

EPSON FXI000
An enhanced version of IX105.
Call for details_
EPSON EX1100
Sec details on page 5.
Colour option fur EX800/EX mow
EPSON LQ800
See details on page 5.

EPSON LQ1000
As LQ800 but wider carriage for 136
columns.

TAXAN KP1115
Enhanced KP8I0 with 160eps and
full IBM compatibility_

TAXAN KP915
Enhanced KP9I0 with 180cps and
full IBM compatibility.

£849 (a)

£1,499 (a)

£695 (a)

E19 (d)

£99 (b)E159 (b)

1173 (b)
£229 (a)

E289 lb )

L'265 (a)

E95 (b)
£7.95 (d)

E199 (a)
£20 (e)

E49 (c)

£319 (a)

£449 (a)

£409 (a)
£55 (b)

E439 (a)
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49 (a)
19 (a)
79 (a)
19 (a)

19 (a)

lig till

,(11 O H N E
'.41tr viewdata system)
Id: 01-450 9764

ORDER
l'ilarnley Road
won NW 10 1ED

9228(101

RETAIL SHOPS
15 Burnley Road, London NW 10 IED
'[el: 91-208 1177 Telem 922800
(close to Donis M l l e  )
West End Branch
305 Edgware Road. London W2
Tel: 01-723 0233
(near Edgware Road )

For last delivery telephone
your order on 01-208 1177
using ISA/Access Card

Orders welcome from
government dents &
educational establishments.

All prices es VAT.
Prices are subject
to change without notice.
Please add carriage
(a) E8.00 (Datapost)
(h) E2.50
(c) ELM)
Id) ELM)

t9 (a)

t9 (a)

59 (a)

49 1•11
59 (a)
99 (a)

70 (a)
4) (a)
S9 (a)
EIS (d)
E7 (d)

99 (c)
HERS
switch

Serial
EOM
E7S(e)
E65(C)
f34(c)
E41(c)

'2 (c )

E4.50
E3.50

E5 (d)
£5 (d)

DISC DRIVES
Full details on page 6.

dthes fitted Kith m n s u a s s m  mechanisms.
515" Single Drives 40/80 switchahle:
1S400 400K/640K £ 1 1 4  (b)
PS400 400K/640K with integral
mains power supply £ 1 2 9  (b)
US" Dual Drives 40/80 switchable:
11)800 800K/1280K £ 1 9 9  (a)
PD800 8 0 0 K / 1 2 8 0 K  w i t h
niegral mains power supply £ 2 2 9  (a)
P0800P 8 0 0 K / 1 2 8 0 K  w i t h
integral mainspower supply and
monitor stand £ 2 4 9  (a)
1.5" 80T DS Drives:
IS351 single 400K/640K £ 9 9  (b)
PS351 single 400K/640K with
integral mains power supply £ 1 1 9  (b)

11)352 Dual 800K/1280K £ 1 7 0  (b)
P0352 Dual 800K/1280K with
.ntegral mains power supply £ 1 8 7  (b)
P1)853 Combo Dual 5.25"/.3.5"
drive with psu. E 2 2 9  (a)

DISC DRIVE muurtPLExER
Fall specification on page 6.
IDNI2
1.141 Unit: 2 computers/one dris:e unit
ID)44
'mad Linn: 4 computers/one drive unit

3M FLOPPY DISCS I
(.25" Discs in packs o f  10
•14 401 SS DE)
•15 4111 DS DO
.46 3fiT SS DD
rtiOT OS DD

(Add f l  for library case packing)
' Discs in packs of 10
SS DD
DS DO

BULK DISCS
quahty unlabelled discs supplied

tacks of 50 in a storage box_ The
• discs have the reinforcing hub

These discs are guaranteed for

5_25' 40 I  single sided discs in
k box.

5.25' 80T double sided discs in
•able box.
3.5' 801 double sided discs i n
able box.

OPPICLENE DRIVE HEAD
EANING KIT

14' Kit with 20 disposable discs
Kit with 20 disposable discs
STORAGE BOXES
lockable 40 x 3.5"
Lockable 50. 5.25'

•Lockable  70 x 5.25*
100 Lockable 100 x 5.25'

£75 (b)

£135 (b)

E10.90 (d)
E12.00 (d)
f  14.50 (d)
/15.50 (d)

£20 (d)
E25 (d)

E35

£45 (b)

£95 (b)

E12.50 (d)
£14.00 (d)

E8.50 (c)
E9.00 (c)

E11.00 (c)
f  13.00 (c)

1

11 MONITORS
MIC lead inc.i with all monitors

MICROVITEC 14" RGB Monitors
Please specify plastic or metal case.
Microvitec 1431
Standard Resolution 453 pixels

Microvitec 1431AP
As 1431 +  composite s•ideo arid sound
input

Microvitec 1451
Medium Resolution 653 pixels £ 2 2 5  (a)

Microvitere 145IAP
As 1451 +  composite video and sound
input £259 (a)Microvitec 1441
High Resolution 895 pixels E 3 6 5  (a)

Microvitec 20" RGB/PAL/
Audio Monitors

M icrov i tee 2030CS
Standard Resolution RGB/Comp
Video

Microvi(ec 2040CS
High Resolution RGB/Comp Video

TOUCHTEC-501
Brings genuine touch screen operation
on metal cased Microvitec monitors,
incl utilities disc w i th  starter and
development programs

PHILIPS 8501
See page I() for details,
TAXAN SUPER VISION 11
12" Hi Res/Hi Contrast
Option to switch to green/amber
-BBC/IBM Compatible

TAXAN SUPER VISION
12" Super Hi  Res and contrast RGB
Monitor with option to switch to mono
BBC/IBM compatible.
MITSUBISHI XCI404
14" Med Res RGR Monitor
Etched dark  screen brilliance and
cont ras t  c o n t r o l ,  B B C / I B M
compatible

12" MONOCHRONIE MONITORS
TAXAN KX1201G
Hi Res gleen etched screen

TAXAN KX12026
Hi Res Long Persistence (P391

TAXAN KX 1203A
Hi Res amber etched screen

PHILIPS BM 7592
Hi Res green screen

PHILIPS BM7522
Hi Res amber screen

1179 (a)

f  199 (a)

£380 (a)

£685 (a)

E239 (b)

£139 (a)

E279 (a)

£319 (a)

£219 (a)

£90 (a)

E95 (a )

£95 (a)

E75 (a)

179 (a)
MONITOR ACCESSORIE'S
Microvitec Swivel Base (14 plash,:

monitors) E 2 0  11

Philips Swivel Base f  14 e
Monitor Stand Models B & 13 + E I O  c
Monitor Stand Master E 1 3  c
Double Tier stand Models B. B+  or

Master £ 2 4  (b1
Taxan RGB Lead £ 5
microv lice lead E 3 . 5 0  d
Monochrome 13NC/Phono Lead £ 3 . 5 0  d

1 EPROMS/RAMS
2764-25
27128-25
6264LP-15

AT P L  Board  for Model B. Simple
to i ns ta l ,  n o  soldering. • Allows
expansion to 15 Roms *  2 8K Rams
ATPL Battery backup kit

ATPL Board f o r  B B C  + (now i n
stock).

TIME: WARP
Real Time Clock. Plugs into the user
port, battery back u p  as standard,
includes manual ,  d e m o  s o l i  ware
including a diary/planner application
program

Time Warp with PANOS Utilities.

12.50 Id)
E2.75 Id)
E2.80 (d1

L R A M / R O M  EXPANSION I

£37 (c)
f16(d)

f-31 (c)

E.31 (d)

E39 (d)1 MODEMS 1
(All modems are HART approved)

see page 7 for modem werifictition

MIRACLE WS2000V21/23
BELL !ads

WS2000 Auto Dial Card

WS2000 Auto Answer Card

WS2000 SKI Kit

ArS200) ()SI disc

WS2000 Data Cable for BM:

MIRACLE WS4000 V21/23
MIRACLE: WS3000 V21 /23

NIIRACLE WS3000 V22

MIRACLE WS3000 V22 his
WS3022 1200/1200 Id

VVS3024 2400/2400 Id
BBC Data Cable for WS3000/4000

PROGRAMMING
I ACCESSORIES/SOFTWARE

See page 8 for detailed kpecifictition
Compatible with Ft, B+ and Master
EPROMER I I
EPROMER III
See page 8 for details.

while stocks last,

MPROMER

META ASSEMBLER
PORTAL EPROM
EMULATOR 128K
PORTAL EPROM
EMULATOR 512K
TEAM Disassemhier
EPROM ERASERS
UN' I B 6 eproms. safety cutout

UV IT 6 eproms, timer, safety cutout

£95 (c)
£27 (d)
£27 (d)

£5 (d)
LIO (d)
£6 (d)

f  149 (b)
£295 (b)
£495 (b)
£650 (b)
£395 (b)
£570 (b)

£7 (d)

£89 (b

Approx £119 (bj
£49 (c)

£145 (b)

£185 (b)

£285 (b)
£145 (b)

£47 (b)
£59 ihi



TECHNOMATIC
BBC COMPUTERS & ECON ET CENTRE

17 Burnley Road, London NW10 lED Tel: 01-208 1177
305 Edgware Road, London W2 Tel: 01-723 0233
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I CAD/DRAWING PACKAGES 1E149NOVACA0 I I  (NI,Ister only)
N O VA C A D  C A D  Package for B,

MASTER & Compact- (See page 9
for specification)
Tracker Ball/Mouse Version (TM) 1 7 9  (d)
-rM Version plus Tracker Bali ( c )
TM Version plus Mouse E 1 0 5  (c)

£25 (d)Plotter Driver Generator
MOUSE
AMX MOUSE whit SUPER ART
(pse specify B. B + M a s t e r  )

Super Art
PACEMAKER
MAX
3D ZICON
PAINTPOT
DATABASE
RB2 TRACKER BALL
R82 Tracker Ball with Icon Master
(for B. B &  Master)

R B2 Tracker Ball with Cursor Control
Rom
(for Master only)

RB2 Tracker Ball 'Stand Alone'
for use wifh NOVACAD &  other
software)

Cursor Control Rom for Master

M I R R O R S O F T  F L E E T
STREET EDITOR incl VAT £ 3 9 . 5 0  (d

CP/M SOFTWARE
for A corn, Torch & Multiform
180 Processors
sucitorFUE,woRkt at Professional

ASHTON TATE's DBASE II

SUPERCALC
.Vend for derails on our full range of
( P I M  P t  D O S  paaages  . for
Rosiness. Communicalions

Level I  angoages.

£63 (d)

£43 (d)
£39 (d)

£17.35 (d)
£21 (d)
E211 (d)
E21 (d)

£59 (c)

£59 (c)

£47 (c)

£12.50 (d)

BBC SOFT/FIRMWARE
DATABASE MANAGEMENT

SYSTEMS
VIEWSTORE
Acorn's database with display in any
mode in spreadsheet or user defined
card format a n d  powerful sort
facilities. Ma'. file size 4Mb

STARdalaBASE
A fast machine code, true random
access da tabase .  U p t o  4 0 0 0
 records/file, 69  fields. Fully menu
driven, user defined record layout. very
fast' searches thru keysearch facility.
Mailmerging from VIEW and \VW.
MASTERFILE II
Highly popular economically priced
database. I /  fields per record, file size
Limited by drive capacity only. (40T or
sot ) Pls•,isc sl.ttc I)1-S D i r s .

WORD PROCESSORS

VIEW 2.1
VIEW 3.0
VIEW INDEX

O M  (a)
E310 (a)
£195 (a)

£37 (d)

£49 (d)

£17 (d)

137 (d)
E56 (c)
£12 (d)

V I E W  P R I N T E R  D R I V E R
GENERATOR
DOT PRINT PLUS
Full details on page 5 M . ( )  rum for
Epson EN RX, MX and GIP.
WORDW ISE
WORDW ISE PLUS
WYSIWYG PLUS
see page 7 lot details
INTERWORD
tif you own a WW + then quote your
reg number and pay C39).
SPELLM ASTER
WORDEASE
A 16K rom based utility for WW +
SPELLCHECK III
A I6K rom based spellcheck program
for View and WM/. Contains 2000
words o n  t h e  r u m  a n d  6 0 0 0
(expandable to 17000) words on a disc.
EDWORD II
(Please specify model B. B + Compact
or Master).

SPREADSHEETS

19 (d)

E28 (d)
£24 (d)
£38 (d)

£21 (d)

E46 (d)
E49 ((1)

L24 (d)

£31 (d)

£43 (c)

VIEWSHEET
Acorn's spreadsheet provides 255 cols
and 255 rows and will operate in any
mode. Fully compatible with VIEW'
and 6502 2nd processor. £ 3 7  (d )
WINDOMATIC
Enhances the power ot is:v.
See page 9 for details. £ 1 5  (d )
VI EVo'PLOT
A disc based plotting program. (TO be
released soon). E 2 2  (d )
INTERSHEET
The new spreadsheet from Computer
Concepts with many advanced features
like 105 col mode, holding several
spreadsheets in memory at a time etc. £ 3 9  (d )
INTERCHART
Graphics package for Intersheet E 2 7  (d )
Li LTRACALC
BBC Publications very popular and
well proven spreadsheet rom includes
graphics utility disc. £ 5 2  (d )
QUICKCALC
A disc based economically priced
spreadsheet package (40 or 80T Disc). E 11 4 . 5 9 ( d )
MINI OFFICE Ii Oar BBC IR
A suite of inexpensive but extensive
word processor, database a n d
spreadsheet package., (40T or 801) L 1 4 . 7 5 ( d )
MINI OFFWE II (Rum l E 4 8  (d )

LANGUAGES
META ASSEMBLER
Multi processor Assembler full details
on page 8
TEAM DISASSEMBLER
MACROM
A very fast f u l l  featured macro
assembler tom from 6502 and 65CO2
codes, allows use o f  macros from
library disc. Assembly can be disc to
memory, memory to memory, memory
to disc and disc to disc thus allowing
very long source code u p /  the length
of disc in use. About 3 times as fast as
ADE and 30,Fo more economical ill
memory.
ACORN MICRO PROLOG
Logic programming language used
extensively: in the artificial intelligence
field. A simple 'front end' is supplied
to make syntax more friendly'.
ISO•PASCAL
Acorn's f u l l  implementation o f
International Sid Pascal on  2x16K
roms.
ISO PA S C A L  S TA N D  A L O N E
GENERATOR

£145 (b)

E33 (d)

162 (d)

E48 (c)
E30 (d)

OXFORD PASCAL
A fast P-code compiler and stand alone
utility (40 or 801). £ 3 6  (d)
BCPL £ 4 6  (C)
BCPI CALCULATIONS
Supports floating point, fixed point
.and fast integer calculations on RCP! 1 1 7 . 5 0  Id)
BCPL STAND ALONE
GENERATOR
ACORN LOGO
L04;1E/IRON LOGO
BBC PUBLICATIONS OPEN LOGO
ACORN LISP ROM
ACORN FORTH ROM
ACORN COMAE ROM
MICROTEXT
A frame based authoring system from
NPI. for interactive computer tutoring.
Disc based
MICROTEXT PLUS
Extended Features inci extra memory,
control of external devices etc. Rom
based.

COMMUNICATIONS
TERMUIATOR
Advanced terminal emulator which
includes VT52/100, Tektronics 4010,
teletype emulations.
COMMSTAR
A highly popular communication rom
suitable f o r  a l l  general purpose
applications (specify' B or Master)
COMMUNICATOR
A full 80 col VT100 emulation program
with easy to follow screen menus.
DATABEEB
A variety o f  facilities for use with
WS2000 Modern
COMMAND
(specih the moisten% type)

COMPACT
(all on 31" disc)

ARTROOM
FONTWISE +
FONT EDITOR
RAMROD
BROM PLUS
MACROM
BET ABASE

UTILITIES
ACCELERATOR
ACORN BASIC EDITOR
MONITOR (BBC Pub)
BROM PLUS
SLEUTH
TOOL KIT PLUS

£39 (d)
£46 (c)
£55 (c)
£59
£39 (di
£39 (d)
£43 (d)

£52 6)I

£229 lb)

£25 (

E28 idi

E49 (d)

£26

E34 id

£27 (
£22 (
E22 (
E37
£32 (
£37 (
E27 I

£49
E22 id
£34 t

f"26.50
E23 I
£31 (

TOOLBOX 2 (BBC Pub) Manual E 9 . 5 0  (
Cassette £ 9  (
EXMON II E 2 3  (£25 (HELP II
ACORN G X R  GRAPHICS R O M
specify B or 13 + £ 2 2  (
PRINTMASTER E 2 4  (
PRINTWISE E 2 4
DUMPMASTER supports about 40
printers £ 2 6
FONTWISE PLUS f  17 (
HERSHEY F O N T  CHARACTER
GENERATOR £ 1 8  (
ICON MASTER E 2 9  (
MOVIE MAKER
Two Roms 4- Cassette £ 2 6  (
ADS' TELETEXT UTILITIES ROM £ 7 . 9 5  (
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'AIL ORDER
''llurnie) Road
•undon NWIO 1ED
t.lex: 922800

BBC PUBLICATIONS
EDUCATIONAL SOFTWARE

A series of programs developed in many cases along-
side Radio &  - IV programmes by BBC's Education
Ntlitrimeni which supplement the classroom studies
bs noising and colourful displays helping in clear
isdersianding of a variety of subjects. Some packagesrlso include audio cassettes.

PRIMARY EDUCATION
STRONOMY:
12 years. Phases of moon, eclipses,
asons etc. Includes a game. D i s c  f l  I  ( d )
OMPUTERS AT WORK:

The Work Game illustrates two of the
osi important computer applications:
obutics & IT. Incl, a database prog.
ord processing tutorial and a robotic

trol pros. A u d / E C / d i s c  E16 (c)
CTURECRAET
inexhaustibk. versatile and flexible

• 'lc of programs io design shapes &
,IICTITS• paint them and convert them
, to pictures, puzzles and games. D i s c  f  ( d )

INTRODUCING GEOGRAPHY
11 years. Four exciting graphical
,,rentures include r iver  navigation,
ling, mountain climbing and desert
• sing. D i s c  £16 (d)

THS WITH A STORY' I
r primary level  programs i n c l

.nunetry. co-ordinates a n d  p r o b -
. ity for  children o f  wide ranging

cuss £8 (d)
THS WITH A !STORY 2
ilar programs as I  bui  covered

',ma different angle. C a s s  £8 (d )
ISMER GAMES:
programs designed to stimulate the
ad of an active child of  8 years and
•, aid. C a s s r E C  f7 .50(d)
SING YOUR COMPUTER
12 years. Introduction to computers

rirg synchronised audio techniques.
oial of 80mins of audio & 14 progs. C a s s  £ 2 4  ( c )
0110 PLAY

Att elegant but simple introduction to
surd processing using animal shapes
for editing functions. Fun manual for
St children. C a s s  f l O  ( d )
LORI) MOYER
(cHriple tem editor. C a s s  £8 (d )

SECONDARY LEARNING
0VA NCED LEVEL

:DIES: STATISTICS
progs covering central concepts and

mixiples. Topics  include Discrete
Via & Binomial Distribution, Font.
Data & Normal Data Distribution.
Hypothesis Testing &  Confidence
nersals. Central L imi t  theorem &
Inimation, Simulanions, Correlations
ad Regressions. D i s c  £23 (d)

ANCED STUDIES:
''OCRAPHY
progs covering social geography:

1111c & Town planning, drainage &
Ian management and planning f o r
odustry. c a s s  flO (d)
, SIDE INFORMATION
s gned to introduce I T  to
,rsg adults. Suitable for use P r o g  it'ass f l O  d
sec. schools, ITeCs & Adult Audio Cass 5  d

Centres. Book 8  d

IEN(:E TOPICS 1ST)
T.:WAVES
Physics program allows display of
seforms and chows changes caused

,differeni parameters. D i s c  E14 ( d )

ECH NOUN E
hr viewdata system)
01-450 9764

RETAIL SHOPS
IS Burnie) Road, London !S WIO E l )
Tel: 01-208 1177 Telex: 922800
Ich)se In Millis Hill e
%Vest End Branch
305 Edgware Road, London W2
Tel: 01-723 0233
(near Edgware Road e

S.T.: RELATIONSHIPS
A B io logy  program g iv ing  a
sophisticated simulation exercise based
on data from W.H.O. D i s c  ( d )
S.T.: BONDING
A Chemistry program to  reinforce &
strengthen the concept o f  bonding o f
elements. Transfer  a n d  sharing o f
electrons are both shown graphically. Disc  f 1 4  (d )
S.T.: ELECTROMAGNETICSPECTRUM
A graphical adventure prog io test your
knowledge o f  the  electromagnetic
spectrum. D i s c  £14 (d )

S.T.: ELECTRONICS IN ACTION
Program about using computers fo r
control. Control is achieved by using
6502 assy king. Prog editor is supplied. Disc f1e4 (d )
S.T.: NEWTON & THE SHUTTLE
A interactive prog in 3 parts covering
launch to recapture of a satellite io test
the know ledge of Newtonian mech. D i s c  f  19 (d)
S.T.: ECOLOGY'
Simulation program managing a nature
reserve to meet a host of  individual
needs, D i s t / L C  f  19 ( d )

S.T.: POLYMERS
Students run a manufacturing co. and
have to choose best materials for their
products and compete with a rival co.
run by the computer. D i s c / E C  f  19 ( d )
S.T.: CLASSIFICATION &
PERIODIC TABLE:
A database program f o r  producing
different classifications o f  chemical
information and presented i n  any
format. D i s c  £ 2 0  ( d )

S.T.: FOOD & POPULATION
Simulation i n  space o f  biological
aspects of  nutrition and food pro-
duction logistics. D i s c  £20 (d )
SEC. SCIENCE:
MICROTECHNOLOGY
Fundamental concepts o f  electronics
Logic &  Resistor Tutors, Servo Coa
simulation & a cct design program. C a s s  £7 (d)
SEC. SCIENCE: THE MOLE:
CONCEPT
A computer sync.  aud io  program
explains definitions o f  a iomic  &
molecular masses and depicts molar
equations. D i s e / A u d / E C  f  16 ( c )
SEC. SC.: UNIFORMLY
ACCELERATED MOTION:
Illustrates basic eqns., uniform accln,
under gravity and an idea of  terminal
velocity. D i s c / A U D / E C  1 6  (el)
Yl..1-TYPE
The popular 'Sight &  Sound' touch
typing tutor with alterable settings. Disc/EC £ 1 5  ( d )•

GENERAL
Yu TYPE PROFESSIONAL
An enhanced and expanded version of
Vu Type  with 6 3  Pitman approved
exercise. D i s c  £19 (d)
WHITE KNIGHT Mk II
(Specify it for Master).
BATTLEFIELDS
A VOUS I.A FRANCE
A home study aid for anyone
learning French.
DEUTSCH DIREKT
Disc b a s e d  v o c a b u l a r y
learning prog with audio
cassette t o  h e l p  w i t h  Disc. /aud/EA: ( C )
pronounciation. B o n k  £5.9  ( d )

Cassette hawed programs listed above can be supplied
on disc at an extra charge of £1.50 per disc and please
specify the format required 40 or 80T.

Disc fib (d)

cuss f8.50 (d)

(470/kEk5f.g cd1

l u r

For fast
your
using

Orders welcome from
government depts &
educational establishments.

[Ai

ler1,,, esrtc
.',, are . .  • ci -

to change %%Mout notice.

Please add carriage
(a) .18.00 (flatapost)
(b) £2.50
(c) £1,54)
(d) £1.00

PRINTER ACCESSORIES
EPSON ACCESSORIES:
Interfaces:
8143 RS232 £ 2 8  (d)
8148 + RS232 + 2K
8148+ RS232 + 8k
8165 IEEE +  Cable : 7 5  (old:

165 (d)

8132 Apple I I
8I77P NLQ for EX80 + /EX 100 + 1 9 1 : d d :
Parallel &  Serial Buffers o f  various size alsoavailable.
EX80/80+ /85 Tractor Attachment E27 IC)
LX80i86 ractor  1-ecti  . . . . . . . .  .. C 2 0  Ido

Ict 000 Tractor     Feed
1,X8110 •1•1 actor Feed   ( 4 4  rho

£49 (hi
EX800/1000 Colour option £ 5 5  (hi
111811111' (ii hiudaniiii Rom i  Hain  E 5 9 lci

Proucr Emulation k o m   C . 3 5  ict
SHEET FEEDERS:

( 9 d i t1133333 1008 LFXX8() 4+ /105 . E 1 6 9  oat
8331 FX/i0+ /85 L 1 2 9  thl
8330 R X80 +
I.Q800 ( 1 1 2 9  lb)£129 Ibt
141000 ( 1 5 9  lb)
EX800 •  £ 1 2 9  lb)
EX 1000  £ 2 8 9  ihi
FXII IHI

EX IMO  : 1 1 6 2 9 9  1411:.
Ribbons:
RX/FX100/100+ I  XION  f 7  Id)
R X / F X 8 0 / 8 0  •  FX85 £ 4  (d)
LX80
LQ800
LQ1000 L  701 (I cid )1

f8•50 Id)

LQI000 L I O  (d)
EllX18 Pen lein" f 7 . 5 4 )  OltSet (Aqueous/Bali point) I : 7 . 5 0  Id)
Dust Covers:
FXSO

C5.?6 tidd:
T A X A N / C a n o n  KR5100FX100  K P 9 I 0 f 7  idi

HITACHI 672 Moiler
Aqueous Pen Set six pens £ 1 8 . 5 0  id)
Oil Based Pen Set six pens £ 2 5 , 0 0  idi
TAXAN CANON Accessories:
R5232 + 2K interlace

"13 1dd:Ki' 8111/815/910/915  ( 6
Star Printer
N i l o  Sheet Fccdcr
NEVI RS232 Interface
NI 1 .10 IBM ye Interlace  E t t :  5.1:2: rim :11.: o:
NI. 1(1 Rihliuin   t . 4 . 5 1 1
National Panasonic KX P111101
Sparc Rrhlro in E 4
Serial Interlace  ( . 5 3 1  d91 41c:.M816100
RS232 Interfaces £ 6 5  id I
Tractor Feed E 1 4 9  (a)
Ribbon (Carbon) £ 2 . 0 0  (d)
Spare Daisy Wheel ( 1 4  (d)
Shcci Feeder 8
BROTHER HR20
Daisy Whee l   1 2 1 1  iosa
Tractor Feed
Spaic Ribbon Nybut 1 3 C . 1 1 0 ( 1 1 6 1 1 t i a l l
Sparc Ribbon Carbon C 4  CO id )
INTEGRE:X INK JF:T COLOUR PRINTER

Sparc Ink Cartridge Black. . . . . . . .  ti:915 :dd:Spare Ink Cartridge Colour
Paper Roll    E 7  trio
Printer Leads:
BBC Paralicl I  cad 4 I .2n11 d
BM ' Serial 1 Epson) Lead(  I .21111  E t : 7 6  id;

t

Other lengths can be supplied on order:
IBM Parallel Lead (2m)
PAPER & LABELS
Plain Fanfold paper with micro perforations:
:.'IM Kl sheets 9112" x  I  I" billgoloisti m  i : 1 2  0 1
2(MNI stoxis 14112" I "  611gitosisq en.1.:1(i,541 14.501
IIKN) shccis A4 i8ignis/sq let E 12 thi
Labels/1(00:
Single Row 3 x  I 7/16  E 5 . 2 5  (d)
Trinle Row 27 /16 '  se 1711A' C C  JAI

1 2 ( d i



TECHNOMATIC
BBC COMPUTERS & ECONET CEN IRE

17 Burnley Road, London NW10 lED Tel: 01-208 1177
305 Edgware Road, London W2 Tel: 01-723 0233

ACW443 CAMBRIDGE
WORKSTATION

A complete self-contained workstation with:,
• NS32016 8Millz Main Processor & 32081

FP processor.
• 2 0  Mbyte Winchester and one 80T  Ds

floppy drive.
• A  detachable keyboard H i  Res K G B

Monitor.
* 4Mbyte  of on board Ram as standard_
• Languages supplied include: Fortran 77,

Pascal. C ,  Cambridge L I S P,  32016
Assembler & 32bi1 BASIC.

• Utilities on the operating system to cross
link programs between different languages,
utilities f o r  p o r t i n g  programs t o
mainframes.

* Phone for detaikd leaflet.
32016 CO-PROCESSOR

A second processor t h a t  brings genuine
'Mainframe' power to the BBC Computer.
* Interfaces with the BBC through the tube

connector.
• NS32016 6 N I l l z  C P U  &  32081 F P

processor.
* 1Mbyte  Ram as standard.
• Packaged software includes a l l  t h e

languages and utilities supplied with the
ACW Work Station.

• Phone for detailed leaflet.
CPU/FP Upgrade kit inun-Acorn) for the Co
Processor for 10Mhz operation to enable faster
processing. II can be fitted at no extra charge if
ordered \kith the Co Processor.
TIME WARP Real Time Clock veRti PANOS
allows screen display of time. day and date svithin
PANOS al  anytime and allows these data to  be
printed on documents. Model B users will find this
particularly useful.

512 to-PRO(
Brings professional software t o  the  B B C
Master.
• 1 0  Mhz 80186 *DOS PLUS.
• G E M  Write & GEM Draw.
• ' W I M P *  Environment with high quality

Mouse_
• R u n s  many 'IBM' programs — even 'Flight

Simulator'!
• Convert to/from IBM/IIBC data.

DOTPRINT PLUS
A uniquely versatile NLQ ROM

for the BBC Micro.
• Built- in character font generator.
* Built- in view printer driver.
• Supports microspacing for  professional

justification i n  View &  with disc i n
Wordwise/Plus.

* Tr u e  bold print as well as double width.
• 1 2  character pitch as standard.
* F u l l y  variable pitch and line spacing.
* Suitable for fully 'EPSON compatible

printers with quad-density graphics.
• D O T P R I N T  PLUS for EPSON F X / R X

and compatibles.
• D O T P R I N T  D U A I .  f o r  EPSON N I X

range.
MICROJUSTIFIED TEXT

homes o f  o  r u l i n g  c l a s s  m o s e  r i g h t  t o
r u l e  w a s  b a s e d  o n  t h e  o w n e r s h i p  o f
l a n d .  L a r g e  e s t a t e s  p r o d u c e d  m o n e y ;
p e r h a p s  e v e n  m o r e  i m p o r t a n t ,  t h e y
S u p p l i e d  p e o p l e  t o  f i g h t  f o r  t h e i r

NORMALLY JUSTIFIED TEXT
homes o f  a  r u l i n g  c l a s s  w h o s e  r i g h t  t o
r u l e  W O B  b a s e d  o n  t h e  o w n e r s h i p  o f
l and .  L a r g e  e s t a t e s  p r o d u c e d  m o n e y ;
perhaps  e v e n  m o r e  i m p o r t a n t ,  t h e y
s u p p l i e d  p e o p l e  t o  f i g h t  f o r  t h e i r

Notice h o w  N O C R O J U S T I F I c AT I O N
eliminates 'stretched' spaces between words.

For price deluils see page

Authorised dealer for
"Advanced Interactive

Video System"
Please send tor details on the equipment and

subsidies available to schools

EPSON PRINTERS
EPSON have launched a new series of printers to
update the FX range — world's best selling printer
range T h e  nc iA F X 8 0 0  a n d  F X 1 0 0 0  r a n g e
combines print ing versatility a n d  superior
technical features with the highest standards of
reliability. The features include two NLQ fonts,
10, 12, 17 and 20 cpi, dble hi and dble width, 200

*cps in draft and 40 cps NLQ, tractor and friction
as standard. IBM compatible, full graphics, 8K
buffer, Parallel interface.
EPSON EX800,1000 range offers high speed
printing to offer versatility in volume printing with
speeds of 300 cps in 12 cpi mode. Four colour
printing option is available for these printers.
EPSON LQ800/1000 range with its 24 pin prim
head offers the highest standards in letter quality
printing a t  high speeds while maintaining the
versatility of dot matrix printers. The hex density
graphics capability produces about t h e  best
printout any dot matrix printer can produce.

GRAPHICS WORKSTATION
A A 3  pen plotter with 0 . Imm resolution
allows graphs, charts, architectural drawings
to be plotted using the 9 predefined plotting
instructions or by using a CAD package. The
pen mount allows a  satiety o f  pen types
including drawing pens to  be used or  the
following range of accessories to be fitted.

II 111411 II
BRIT; SH BROADCASTING CORPORATIOS

mASTER SERIES MICROCOMPUTER

THE FAMILY
COMPUTER

Now available from stock
This low cost high tech computer has
developed specially as a computer for
home use.

SPECIFICATION
I 28K R A M ,  A D F S  Fi l ing system.
BBC Basic version 4, MASTER style
keyboard, a single 640K 3.5" double
sided drive. ROB/Mono Monitor as
an optional extra.

Bundled software pack includes:
Desk T o p  F r o g  w i t h  note  pad  &
calculator, VIEW 3.0, Card Index, &
LOGOTRON. A  s e t  o f  exciting
games and graphic demos.

STAR NL10
A 80 col 120 cps printer with fine NI.Q at 30 qs
offers novel and innovative features. There are no
dip switches to set, full control from the front
console. Plug i n  interface cartridge simplifies
adaptation t o  different computers. Friction &
Tractor feed as  standards. Fpson Compatible
Graphics.

NATIONAL PANASONIC
KX P1080

A high performance low cost printer with lull
character pitch feature 10, 12, 15 & 17 cpi and pro-
portional spacing in both draft and NLQ mode. 80
column, 100 cps draft and 20 cps in NLQ. Parallel
interface and  Friction a n d  Tractor feeds as
standard. Epson Compatible Graphics.

HITACHI 672
* A 3  four colour precision plotter.
• Serial  and parallel ports as standard.
• Produces 'OUP'  transparencies as well as

plain paper.
• ' H P '  graphics language or single charade'

commands.

OPTICAL SENSOR
This converts the plotter into a input device and
offers a new range of applications: Scan or digitise
a picture or a drawing to display or store, Traverse
mazes a n d  investigate methods o f  artificial
intelligence. Reliably read bar codes.

DRILL/ROUTER
This will drill holes, machine moulds and cut
complex 3 - D  shapes i n  a  range o f  suitable
materials to a depth of 16mm_ Driver software is
supplied on  disc and an  optional application
program is available to interface the drill/router to
our NOVACAD package.

SCRIBER 11
The sharp pointed scriber may be used to etch fine I
line drawings on surfaces such as scraperboard•
wax coated copper etc. Full details on request. See
page 1 for price.

All accessories available separatety if required.
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ALL TECHNOMA TIC DRIVES NOW
CARRY A TWO YEAR WARRANTY

FLOPPICLENE
Disc Drive Cleaning Kit

Floppiclene introduces a positive concept in ensuring
continuous high performance of  the disc drives by
providing an easy and efficient method o f  keeping the
drive heads clean. Use o f  disposable cleaning discs
eliminates the risk always present in reuseable discs of
recontamination and abrasion o f  the sensitive drive
lleads. Available for both 5.25" and 3.5" drives. Please
see page 2 for prices.

DISC DRIVES
TECHNOMAT1C offers a wide range 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 drives arc fitted with high quality slim line ultra low power Mitsubishi

mechanisms capable of single and double density operation and offering
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.
*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.
*PD853 Combo drive includes a combination of 51" (40/801 switchable)
and a 31" 80 Track Double Sided mechanisms. Complete with mains p.s.u.
Ideal for software conversion for 51." to 3-11" or vice versa.
Such is our faith in Mitsubishi mechanisms that we offer a two year
warranty on our floppy drives

WINCHESTER DRIVES
Mass storage 20 Nlbyte drives are available in the following versions:* P2OHD Stand alone.

• P204HP With a single floppy housed in a plinth version case.
• P2I4TS Top of the range with a 10 Mbyte back up streamer and a single

floppy housed in a plinth type casing and supplied with backup utilities.
• TSIO A  stand alone 10Mbyte streamer fo r  those who are already

equipped with a Winchester and a floppy drive. Utilities for backup can
only be loaded from a floppy.

All models are fully compatible with Acorn's ADFS system and include a
mains psu and the necessary cable connections.

T W M 4
-1

DISC CONNECTOR IDM
11MHz Bus Disc PwtPNMI

IDM4/1-WM4 Quad Unit (up to 4 computers)
IDM2/TWM2 Dual Unit (2 computers)

BBC 4

DISC DRIVE MULTIPLEXER
The cost-effective alternative to networking! A self-contained unit that enables up to
four computers to  be connected to  one single or dual disc drive. N o  hardware
modifications —  simply plugs into the computers disc interface connectors. No
ROMs or other software needed. All  DFS commands work as normal. The switching
of drives between computers is totally automatic and completely invisible to the
user. This unit is  ideal fo r  installing in classrooms and other situations, where
networking is not planned or necessary, or where costs must be kept low. In many
cases software needs Eo be shared, although full networking complexity and cost is
not needed. Several o f  these units can be connected i n  series t o  allow more
computers to access the same discs, i.e. two quads connected together will allow 7
computers t o  share I  drive. Units are supplied wi th 5 '  o f  cable per outlet asstandard. Mains powered.

WINCHESTER DRIVE
MULTIPLEXER

A unique addition t o  our hardware range that allows the sharing o f  a
Winchester between a number of  computers. The principle of operation is
the same as our highly popular disc drive multiplexers and there is no need
for any additional software or hardware modifications. The Multiplexers
are available in two versions, a dual unit for  two computers and a quad
unit f o r  f o u r  computers t o  share a  Winchester, Multiplexers a r c
particularly useful for  accessing common software and transferring data
between the computers. (Not recommended fo r  use with randon access
files),
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For fast delis ery telephone
your order on 01-208 1177
using I S A !  Access Card



--
TECHN OM AT I C

BBC COMPUTERS & ECON ET CENTRE
17 Burnley Road, London NW10 lED Tel: 01-208 1177

305 Edgware Road, London W2 Tel: 01-723 0233

(24
Tel

„ S * •S%'

't*
44‘44.,

MIRACLE WS4000
• A  cost effective intelligent modem that

offers the best value for money bringing
the world o f  data communication within
easy reach.

• P la in  English commands make it simple to
use, even for the first time user.

• Latest Hayes-type protocol commands,
auto dial, auto answer, auto speed seeking.

• Equalisation model in V23 for  line-noise
filtering.

• M a n y  other options including upgrading to
V22 and V22 his,

MIRACLE M'S2000
• A  comprehensive manual ly switched

'World Standard' modem.
• Competitively price with a capability to be

upgraded for various options.
• B T  approved f o r  V2I /V23,  300/300,

1200175 and 200/ I 200 half duplex.
• Includes BELI03/113/108 standards for

use outside UK.

Optional extras include (Not BT approved).
* S K I  chip set for computer control.
• User  port cable.
* A u t o  dial Board.
• A u t o  Answer Board.
• D S I  d isc  f o r  au to  d i a l  facilities o n

Commstar.

MULTIFORM Z80
A unique Z80 2nd Processor with
a 'MULTI FORMAT' capability.

MODEMS
APP VED .  olooroonic,

f.'".".0.•=dva

kW/ t
PrAtirt SI •ordt•

thtelmge

* M u l t i f o r m  Z80 will run most CP/M 2.2 formats on the BBC.
* 2 8  different formats including Acorn 180, RML 380Z & 480Z,

EPSON QX,  Amstrad, Osborne etc, supplied on the library
disc with the utility to create additional formats.

* Emulates t h e  t w o  o f  t h e  most  commonly used C P / M
terminals, HAZELTINE 1500 and ADM-3a in addition to the
Acorn V D U  making installation o f  most o f  the software
packages easy.

* U t i l i t y  t o  in ter  convert A S C I I  tex t  wordprocessed o n  a
standard BBC and under OS/M or CP/M

• 8271 allows single density C P / 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.

• D u a l  dr ive w i l l  a l l ow  t w o  separate formats t o  operate
simultaneously fo r  data transfer making i t  ideal f o r  use in
environment where machines with different formats are in
use.

• U t i l i t y  to read and write on IBM PC DOS discs available as an
optional extra. Uti l i ty will also format a PC DOS disc.

1 Mu l t i f o rm Z80 is supplied wi th a  OS IM operating system
tom, System disc and a Library disc. Please specify the DFS
type and the drive format when ordering.

WS 3000 Range

Miracle have introduced two 110A models in the WS3000
series for users who require a modem for a specific use, WS3000 1/2123:
Model WS3022 provides 1200/1200 baud full duplex
operation whilst only WS3024 provides 2400/2400 baud
fit only.

Please see page 2 for prices

MIRACLE WS3000 RANGE
• A  professional range of intelligent modem

with full BABT approval.
• A u t o  Answer and A u t o  Dia l  faciliti6

installed as standard.
• H AY E S  protocols implemented.
• Pulse or DTME 'tone' dialing.
• P la in  English command structure

lies the use of the modern.
Integral parallel printer por t  f i t ted a,
standard configurable for both input and
output for process control applications.

• A  l i ne  sharing faci l i ty t o  differential
between data and voice calls-

* Intel l igent speed bu f fe r ing  cOnVerli
i 200/1200 terminals to 1200/75

• Equalisation mode for line noise filtering.
* Internal battery back up  for  storing 63

names, numbers and default settings.
• Upgrade  p a t h  f o r  1200/1200 and

2400/2400 and security encryption.
• Applications in the field o f  graphics and

text access, high speed telex, user to user,
and user to main frame.

SPECIFICATIONS
WS4000 V2123: * C C I T T  V2I /V23.

•300/300, 600 and 1200
duplex, 1200/75.
*CCITT v21/v23/Etell 103.
300/100, 600 and I 200.'75

W83000 V22: • A s  V 2 I 2 3  a n d  a  Is1200/1200 full duplex.
W53000 V22. his: * A s  V22 and ako 2400/2

WYSIWYG PLUS
This new screen/printer utility not only allows you to see on the
screen exactly how the text is going to appear on the paper when
printed but also simplifies the printer control codes that you need
to use to get the different effects.
WYSIWYG *  can be used in BASIC or from within most populdt
word processors like View. Intel-word & Wordwise Plus.
The printer commands have been simplified to meaningful words
so that the  user does not  have t o  either remember or  l,cep
referring to the printer manual and try to decode the commands
to V D U  format .  F o r  example: *ENGLARGED wi l l  display'
enlarged text on the screen and send the appropriate command to
he pr imer  to  p r im  i n  enlarged mode,

flexibility and simplicity to get the best from your printer.
WYSIWYG + rom is supplied with a comprehensive manual.
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Some of the features you could see in WW + or from
BASIC include:
'SUBSCRIPT. 'SUPERSCRIPT. 'ENLARGED.
"BOLD. "EMPIIASISED. *CONDENSED (up to 132
characters on screen). "PICA. 'ELITE. 'GRAPHICS
(design your own logos and symbols). K .  FRENCH.
*US. 'TELETEXT (character sets), *BACKSPACE
(for overprinting). *DOWNLOAD (new characters or
fonts).

•

13(

1.A
651.
6.1-11

Simply plug in  the WYSIWYG + r o m  in  your computer a tom
utilise the features built in  to  your printer with ease and le AAs....
bother to produce the results you know are possible but not
• l e  t o  achieve. N o  other single package offers this muck

Intl

Int
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EPROMER
Eprom Programmer

An enhanced version o f  the highly successful EPROMER I I  providing added
sophistication to the eprom programming applications on the B13C computer range.
The new software also utilises the extra facilities of the BBC Master computer. The
programming methods are *state of the art' of  programming technology for fast.
ill-E.:tent and cost effective operation.

The single rail eproms handled by the EPROMER III are:

•2716 2732 2764 27128 27256 27512 27513 27011
2516 2532 2564 Os/MOS & CMOS)

•One time eproms P27XXX, 87C-XXX etc.
•Aiso A suffix eproms such as 27XXXA

The software is menu driven, many operations being single key. On screen help
rifying the operation being carried out. Will make the programming process very
ime and easy for both specialists and novices alike.

META Version
•411 the good features frou sould espect to find in a good source code editor are
pre,ent M e t a  assembler list's in a different ssorld. I t  is structured to nor's
svrh lie0 0104 processor.•  a s  ness instruction sets can he added •  as needed
• • has a well featured eflitOr ssith colour highlighting, a  sound modular

approach," A c o r n  Lser October 19R6
• Assembles f o r  over 3 0  popular processors, including 180 ,

6800/0 I /02/04/05/09/11 e tc  —  and 68000 —  using native
mnemonics for each processor, eg. LD A, f o r  Z80 and MON'
AO, S1000 for 68000 etc.

• Fully integrated Editor; four field, al l  search. search/replace,
block copy. delete, move, marked save, load etc.

• Compatible w i t h  P o r t a l  E p r o m  Emulators a n d  Te a m
Disassemblers.

• Send object code in Intel Hex, S-Record, straight binary etc. down
to discs, RS232, parallel port, Eprom Emulators etc a l l  during
Assembly.

• Over 50 directives included as standard: handling destable macros,
onditional assembly and twenty types o f  table definition

directives.
•3 2  bit labels; 31  character names. Arithmetic and Boolean

arithmetic to 32 bits.
• Modular source code with numeric and string parameter passing.
•  Serial communicator area with eight options lines: echo, control

,:ode trap, I.F supression/addition etc.
• Over 500 in use throughout the world in universities and mat”

different industries.
• Two 16K Roms, two 80  track discs, A 4  ring-band manual.

'Una ion-key strip.

PORTAL EPROM EMULATORS
• Emulates 2716, 2732, 2764, 27128, 27256, 27512 eproms at 15OrisAccess time.
• I  ()ad at 4Kbytes/second N o  "erase" time.
• 213 pin header plugs into Eprom socket on target system -  status

monitored on 13 Leds.
• Fully software controlled from Meta Assembler.
• it.)0 times faster than standard EPROM program/erase cycle.
• Fully CMOS compatible; draws no power from target system.
• Tour portals may be independently programmed off same user-

post cable.
I Complete with all cables, manual and disc.
PORTAL 128 (2716. 2732, 2764. 27128):
PORTAL 512 (2716. 2732, 2764. 27128, 27256, 27512).

BOOKS
Ms VAT Carriage Code (c)
I Vst,i AGIIs
t•te.•.• A.,ss I any Prot..

lrogramming ..... 1 1 3 . 9 5
166 Book  1 2 3 . 9 5
.1ton Kt lit User ( M i c k   11 5 . 0 0
kern I-OR 1 II 1 7 . 5 0
kern I ISP  1 7 . 5 0
kern ISO Pascal Rel Manual 1111.110
turn io coS1 A t. 1 1 0 . 1 1 0
line to LOGO . .   1 7 3 4 1
4,E. Prolog Ref Mannal.. 110 .011
litradu.innt to Turbo Passal 111.95

Prol l  i l i c  M I C t O  ssii h Pasca l .
The UNIX /look_ . . .
Lois User Guide.
UnderstandingI  •iis

11150
/7,50

119.95
.£111.45

BS( MICRO WADI. BOOKS
Bilk User Guide Acorn. _ 1 1 5 . 0 0
BBC Plus User Guide  1 1 5 3 1 0
Man ing )Mor Ost n RIK
Prograln, ...... . . . . . . .  ( 6 , 9 5
Inside Information  . 1 1 1 9 5
Math Prog in BBC Basis . 1 7 . 9 5
Toolbos 2  1 1 0 . 9 5
VIA 6522 Hook   1 1 . 5 0

1111.111f
Adsanced Sideaise. Rani riser Guide
1 9 , 9 5
Adsanced User tiuide 4H11(1_115.95
Ads anced User Guide 1 1 2 , 5 0
Applied AV, ,  I ang on the Mit  .19.95
BBC Micro Snit...says ROM,. K Vst's
£ 5 1 , 5 1 5
Guide to he 11111 ROM. 1 9  95
Beginners Guidc to W I '  ( 7 . 9 5
Vies, 1.0 User Guide  1 1 0 3 1 0

icustore  1 1 0 0 0
ts lea sheet  1 1 0 . 0 0
Worduise Plus ......... 1 9 . 9 5

The main ( m u m  of the programming software sec
•  Desice, function and voltage selection from the computer keyboard.
*  Continuous display o f  the oprions selected.
*  A l l  enfants apt() 27502 ( M K I  programmed in single pass.
▪ Automatic Intelligent identifier support for eproms able to respond,
*  Selectable programming voltage 25/21/12.5V
•  3  programming methods. Normal, Intelligent &  Pulse I20 see for a  271281,
*  Serial port protocols supported.
•  Inte l  H E X ,  Motorola S, t I F ! (  and ASCir proloeols supported.
•  L1FS, 1,4FS. AM'S and Rom Filing System Supponed.
* BASIC/Machine Code programming using RFS.
•  Posserful editor with input in H E X  or ASCII .  *  Fu l l  editable MK file.
* Block move of  data ulthin the address range.
*  User can select any section of the eprom from single byte to the full address

range in blank check/burn/verify. Facilny to program single bytes makes
program deselopment .'amendment simpler.

*  Multiple loading for ROM Filing System
s n o r e  o f  the &MOW A V M ,  r% woks-  f r,  1 , 1 f r a r r  r t m l i n t t r "  O n l y

EPRONIER i l l  interfaces vvith the BBC through the I  M l l e  hos. has a mains
power suppl) and is fitted with a 3M TEXT001.. i l l  socket to proside
consistent anti reliable service for a long period.

MICROPROMER
An add on unit for  Epromer I I  enabling the user to program
8741, 8748 and 8749 single chip microcontrollers. Now with
the aid o f  cross assemblers such as META, the user can write
code for  the above devices and then with the aid o f  Micro-
promer program the device.
• S imp le  menu structure with on screen help. i.e. select a

function and o n  the screen w i l l  appear details o f  the
function being performed.

1 Comprehensive error reporting and checking.
• Read,  ve r i f y,  b lank  check, program f r o m  I  t o  t h e

maximum byte count f o r  the device being used at  any
address location.
Support for DFS, ADFS and cassette filing systems.

1 E d i t  data in Hex or ASCII.
• To t a l  control via software, no switches to worry about.
• Suppl ied with user manual and software on diskette.
• M P R O M E R  simply plugs in to  the EPROMER I I  Z I F

socket.

TEAM DISSASSEMBLER
The third part o f  the Universal Development System: a Meta
labelling dissassembler.

Supports 1802, 8080, 8085, HD64180, Z80. 65XX (includes
65 col, 6511 etc), 68XX (includes 00, 01, 02, 03, 08 etc):
updates soon for most of  Meta processors.
•  Up  to  64K o f  object code translated back in to M E TA

compatible source code modules: labels automatically
inserted on all jump targets, memory references etc.

•  Pre-editing stage allows marking o f  object code areas as
byte, string, word, long word etc, tables. These areas dis-
assembled into appropriate directives instead o f  garbage
mnemonics.

•  Reconstituted source code ready for immediate re-assembly
by META.

•  Omniversal search/replace f o r  re-naming arbitary label
names with meaningful ones.

SOI. SO C M  APRIL s:
Mastering Music  1 6 , 9 5

I. Si %ICI":
Ad, 41NANI lb, 1 ser tiaade 1 1 6 . 9 5
libsc Book.   1 1 _ 5 0

Piograintiline Icchimm,, 17.95
I /1..c . . . . . . . .  ,  V O A
I lk I I and hn e On the  1 6 . 9 5
Discos crtng Dkc . . . .  f r O A
APPLICATIONS:
I RICrILIPCillg P m ]  t o t  B B C  1 6 , 9 5
I1111- and Small . . . . .  E S . 7 5
PROFESSION Al. SOFT% A RE
Wordstar made easy 1 1 6 , 9 5

I M I 0 4 0 0 1 0 1 1 1 0  %.1.1,rthlitt 1 1 7 , 9 5
°nista, Handbook  1 1 1 . 9 5

tI hose. It tor the lirsi [memo 116.95
Understanding dliase-111   122 .95
Multiplan Made I a”. . ,  1 1 0 , 9 5
Slultimate Complete Guide. 11 6 . 9 5
ABC of I OTI.IS 121. .... 1 1 7 . 1 5
1.2-1 rot Business   1 1 6 _ 9 5
Ads ts.h in dilase II I I I  ( 2 2 . 9 5
Mastering ( 'P.M 1 1 7  95
CP 'St Bible ..... 1 1 6 . 5 0
Introducing CP. M on MR
& ZKO  1 9 , 9 5
515 P t  DOS Prompt  1 1 0 , 9 5
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Computer Aided Draughting for the BBC Micro •  114

66 The Novacad system is a thoughtfully designed piece of software
requiring a minimum o f  manual bashing so that real results are
possible with just a few hours work 11

A sophisticated CAD  package with unique facilities which are
generally confined t o  the professional C A D  packages costing
thousands of pounds.
NOVACAD is being used in widely differing fields ranging from
leading British industries for producing engineering drawings to
Accountants' off ices f o r  producing f l o w  charts. Architects.

L . S t • , •  •  P ;  •
a •  P
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M I N I M U M  HARDWARE
REQUIREMENTS

•  Any BBC range computer with Acorn DES.
•  40  Track single sided single drive.
•  Epson compatible dot matris printer.

With basic BBC B ,  N O VA C A D  operates i n
mode 4 allowing use o f  any 2  colours. W i th
shadow memory of  the BBC 4 o r  the Master, it
can also operate in mode 0 for higher resolution
or mode I for allowing use of any 4 colours, and
it will provide additional user memory for more
complev drawings.
(4502 second processor o r  the Turbo  o n  the
Master will also increase the drawing speed con-
siderably.

NOVACAD package includes a 16K ROM, Utility disc and a comprehensive manual.

All Users ol Acorn's VIEWSIIEET spreadsheet program will
be aware of  its powerful windowing facility which allows the
screen and/or  printer to  be configured i n  upto 10 separate
usi nd ow s taken front anyss here in the sheet. They will also be
painful ly aware of  how di ff icul t  and time consuming it is to set
up a  r e q u i r e d  d i s p l a y.  A l t  hough V  E W S H  ELT a l l o w s
configurations t o  b e  saved t o  t he  media,  i i  does n o t  have
provision for  deciphering them.

% I N M A N  M AT I C  has been produced w i t h  the intent ion o f
recitilving these shortcomings and to bring out the sery best
from V IEW SHEET.

NOVACAD

The major features of N O VA C A D  are:
* S imple  and easy to use with logical command

sequence.
• A  large drawing area (approx 15 screens).
* T h e  ability to create complex icons (upto 500

lines instead o f  the usual 15 to  20 pixels),
store them in  a l ibrary and recall them at
different scales and orientations.

• A  zoom facility allowing magnification of  up
to 20 times to insert finer details.

• B l o c k  copy o f  shapes o n  the screen f o r
repetitive use.

* Te x t  entry a t  any 9 0 '  orientation a t  any
position on the screen.

• Create mul t i  layer drawing w i th  8  levels
available.

* F u l l  compatibility with the BBC range with
minimal hardware requirements yet having
the capability o f  exploiting the potential o f
the extra shadow memory or the second pro-
cessor's memory and speed.

• P r in te r  routine for Epson 80 and 136 column
printers.

• A  unique faci l i ty t o  output t o  any BBC
compatible plotter.

NOV ACAD
is available in Iwo versions

*BASIC version fo r  cursor control f rom the
keyboard._
• T / M  version f o r  cursor control f r om the
keyboard. Tracker Ball or a Mouse.

WINDOMATIC

61 Novocad is a professional package, well worth the L90 for the
ROM and disc and is expandable lo  suit your own p2rticulor
requirements, 1 would have no reservations i f  I heard Novacad
called, —the best on the market-. 99 A M '  Costpuiing .kiigum 1986

engineers, p lumbers,  k i t chen  p lanners a n d  m a n y  o ther
professions requir ing easy t o  use  facil i t ies f o r  producing
professional qua l i t y  ou tpu t  a r e  mak ing  extensive use  o f
NOVACAD's unique features. N O VA C A D  is proving to be a
invaluable teaching aid in technical schools and colleges simply
because of  the ease with which it can be used.

•••

OPTIONAL EXTRAS
Plotter driver generator is available as an
optional extra to configure a plotter routi
for a n y  B B C  compatible p lo t ter.  Pre
configured programs for the popular plotte
like Epson H I  00, Hitachi 672, Plotmate.
Penman and H P GI— This program allywi
the drawing t o  be scaled t o  the maximum
plotter size thus enabling drawing of A2 an
A3 sizes to be produced with equal ease. th
zoom faci l i ty  w i l l  enable inaccuracies a
drawing on the screen to be eliminated.
ROUTCAD, an optional software packa
for o u r  Graphics Workstation allows f
product ion o f  s h a p e s  d r a w n  u s i n
NOVACAD in 3D on suitable material and •
ideal f o r  a  range o f  applications includi
template making and model building,

r
rt

WINDOM ATIC provides a quick and easy way to configure
screen a n d  pr inter  al lowing complicated documents and
reports to be set up much more easily. I t  displays complete text
information o n  a l l  2 0  windows a n d  accurate graphic
representation of  the screen and printer output.
The package includes a  screen damp  routine f o r  Lpson
printers and allows use of other printer dump packages.
The program is compatible vi ith B B C  Master,  B  4 a n d  6502
and T u r b o  second processors.  I t  c a n  b e  entered f r o m
VIEW'SHFET by  use o f  func t ion  keys o r  i t  m a y  be run  by
loading a previously saved w indow  conf igurat ion f r o m  disc_
The program is  supplied on  a  disc wi th  a  comprehensive
manual.
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, PRICE BREAKTHROUGH

FLOPPY DISCS
lividually Te s t e d  a n d
tranteed for Life

Ever mindful o f  ihe catastrophies
caused b y  data loss, 3 M  make
floppy disks that are at least 321ro
less abrasive than the industry
average. Which is why
after stringent analogue

1„..8()1.

and digital tests each
3M floppy disk is
guaranteed error free v  -
for life. 0 ) z .

0

OC 4 i * .
, 0 , )  C D 1

4Ni4s.40N-°

•
EPSON HI 80
An economically priced A4 size, four colour and compactly
designed plotter that allows precision plotting at  high
speeds. I l ls simple to use plotter and with its powerful built -
in commands it makes plotting of complex diagrams an easy
task_ Programs for plotting superb pie/line/bar charts are
included. A  variety of  pens including water or oil based
Fibre and ball point makes plotting possible on a wide range
of materials including acetate films for transparencies. Thu
plotter can double up as a printer, Provision is made for
installing Rk RAM buffer and a  H P emulation ROM.
Parallel interface as standard.

E249 (a)

20 Mbyte Winchester
* Cased with power supply and cooling fan.

I MHz bus extension connector.

* Fully compatible with Acorn ADFS and FS Ill.

* 12 months warranty

includes free BBC lead

PHILIPS
COLOUR

MONITOR
(CM8501)

An extremely a l l  s t h m l i i r d
resokulon colour moollor•

RGB'
I lorizontal resolutioo
390 pixels
Adiustahle

EPSON
JX80

Four colour dot matrix
printer —  will produce
high res with 7 colours

Special offer price

£249 (a)
(includes a free BBC

printer lead)



E
Twisty maze
mapping
in action

TO begin on  a  personal note,  people
have been asking i f  I  a m  a  s i r  o r  a
madam, and what do I do when I am not
locked in mortal combat with adventure
games.

Well. I  am a clerical worker, my two
sons call me Dad, and I am of a shy and
retiring disposition. But that's enough of
my problems l e t ' s  start on yours.

There's a  c l ass i c  t o  b e  f o u n d  i n
Robico's Enthar  Seven t h e  fo res t
maze. 'Located in area 3,  i t  is a clever
variant of the twisty little maze beloved
of those who l ike t o  uprate my blood
pressure.

Before you look at a detailed map of
the maze (Figure 1) I want to comment
on the mapping technique.

Enthar Seven i s  a  mult i -sect ioned
game, s o  I  vary my  mapping system
slightly. I t  clarifies procedures and also -
keeps the map from becoming too cum-
bersome.

It involves numbering the  locations
differently. I  numbered those i n  t he
Space Hopper a l  to a6. and those in the
Command Centre 1 to 25.

When it  came to the seven planetary
areas I  added a  prefix showing which
button had been pushed. Thus area 4
had numbers from 4.01 to 4.42, area 5
started at 5.01, and so on for each.

The moment I realised, that the forest
was a maze needing to be mapped by
the "drop an object" technique. I  went
back t o  m y  saved  p o s i t i o n  i n  t h e
Command Centre where all the objects I
had acquired were stored.

Incidentally, when I update this sort of
save (unlike the temporary kind where I
lust th ink  there  i s  potent ia l  t roub le
ahead) I  don't wipe any previous ones.
Instead I include a prefix number in the
file label every time I save so that I build
up a set of saved positions.

The reason is simple. If at some future
point in the game I f ind that  I need to
backtrack a little, I then have a series of
saved positions at the Command Centre
after completing each section. It means
I should r iot  be  utter ly humil iated by
having to start again from scratch.

Anyway, back at the Command Centre
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I picked up  as  much as  I  could carry
(wearing everything wearable) then off I
went.

Random moves must be avoided when
mapping this type of maze, so I dropped
the coin a t  the f irst location and then
went North. Because the  co in  disap-
peared I knew I had actually moved, so I
dropped the pliers.

I next moved South hoping I  would
emerge at the coin location b u t  no, the
pliers stayed visible. so  I  entered the
comment "Same" indicating no  move
had been made.

I then entered N (a real move), drop-
ped the flower, found that  S  took me
back t o  the  pliers, went  back t o  the
flower and moved N again.

Gradually t he  pattern o f  the  maze
emerged, arid it  became the simple but
tedious mat te r  o f  covering a l l  e igh t
lateral d i rec t ions  f o r  every loca t ion
discovered.

You should now be able to follow my
progress from the map. Note, too, that

The Answer to A.D.Marter's shooting
gallery problem in Castle of Riddles
came f rom Jonathan Ormond and
Mike Maule.

Arrive at  the Shooting Gallery with
the ticking case and ticking box. Go N
into the Gallery then NW,NE (ignore
brooch) SE,NE,NW,SW. Now drop the
case (bomb) and  t h e  box  and g o
NW.NE.NE into the Riddle Room.

Wait until the bomb explodes. The
giants will have gone and the treas-
ures can be collected. The problem at
the start of Labyrinths of La Coshe will
be answered next month.

Adam Halley's Black Maze problem
in the Castle can be fixed by waving
the rod  a n d  no t i ng  t h e  d i f f e ren t
colour of smoke in each location.

Jonathan Ormond has also put me
right about the OOPS in Myorem: If you
get killed, wait till you are back at the
start and then use it. Silly me!

even when I  found location 3 . 11  and
discovered t h e  Fl ipper Plate (hidden
under the leaves that  are part  o f  the
forest description) I  continued to  map
the maze until i t  was complete.

There just might have been something
else t o  f ind under  the  leaves. I  had.
naturally, been  moving them a l l  the
time.

You should always take th is  sort of
action when you find loose earth, sand,
or a  mound o f  some kind. You  don't
always need a spade to dig with, either.

Finally. once I had mapped the forest I
saved at location 3.11, before standing
on the Flipper Plate.

I gave this particular fi le the suffix 3
(name ENTH3 in section 3) and i t  can
be over-written every t ime something
new is discovered, or when a potentially
dangerous move is  about to be made,
providing it is in the same section of the
game.

Prefixes (like 3Enth) are used for per-
manent saves.

Simon K e m p  c o n f i r m s  t h a t  J.
Holden needs Tom's help in Lord of
the Rings: Go NE t o  Tom's House,
enter SAY TO TOM "HELP" and lead
him back to the Willow then go back
to Tom's House. Frodo can pass the
Barrow Wight by wearing the ring, but
also try throwing the pot plant as well
(there's an elfstone inside).

Mike Maule's help for Peter Aumayr
in Pyramid of Doom is this: ENTER
POOL. GET KEY (large), E, GET POLE,
GET WATER, N. E, DIG, GET KEY (tiny),
S. DIG, ENTER HOLE, OPEN DOOR,
UP, GET STONE, OPEN DOOR, ENTER
DOOR, LIGHT FLASHLIGHT._

For Pirate Adventure: The key is
under the mat in the flat, John Tipper
says go  t o  the  th in  crack, g e t  the
hammer, r e t u r n  t o  t h e  f l a t  a n d
remove the nails from the rug which
can now be lifted.

To pass the crocs drop the bottle of

Helpline
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Location D e s c r i p t i o n Direction
Res_ulti

Location Description Direction Result1
- - I3_01 Forest co in  dropped N

NE
3.02
3.05

3.05
l'conanued.1

W
NW

3.02
Same

E
SE

3.04
3.04 3.06 Forest: mat dropped N 3.04

S
SW

3.04
3.08

NE
E

3.05
3.08

W 3,07 SE 3.03
NW 3.07 S Same

SW 3.07
3,02 Forest: pliers dropped N 3.03 W 3.02

NE 3.04 NW Same
E 3.06 3.07 Forest: oar dropped N 3,06

SE 3.04 NE 3,03
S Same E 3,02

SW 3_08 SE 3.01
W 3.07 S 3.08NW 3,01 SW 3.04

3.03 Forest: flower dropped N 3_04 W 3.05
NE 3.06 NW Same
E 3.06 3_08 Clearing, archway to N 3.07

SE 3.04 cubicle in centre NE 3.01
S 3.02 E 3.01

SW 3.01 SE 3.04
W 3.10 S 3.04

NW 3,05 SW 3.01
3.04 Forest: decibox dropped N

NE
E

3.05
3.07
3.08

W
NW
IN

3.04
3,05
3_09

SE 3.06 3.09 Teleport booth OUT 3.08
S 3.01 PUSH 5

SW 3.03 -
W 3.05 3.10 Forest: goggles dropped N 3.01

NW 3.02 move leaves for NE 3.04
Flipper Plate E 3.03

3.05 Forest: cushion dropped N 3.06 SE 3.02
NE 3.04 S 3.07
E 3.03 SW 3.05

SE 3.07 W 3.06
S 3 0 4 NW 3.01

SW 3.02 STAND 3.11
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rum in the pirate's shack, go back to
the secret passage and get the empty
bottle, g o  t o  the  beach, wear  the
water wings and go to the lagoon to
get some fish for the crocodiles. John
sent in a nice map of the game.

And for  Strange Odyssey: RESET
PHASER, T O  DESTROY, S H O O T
BOULDER.

J.W. Harg reaves '  p r o b l e m s  i n
Countdown to Doom are solved a s
follows: In  the metal corridor in the
dome are niches marked with sym-
bols_ Note the order (different each
time) a s  you need th is  information
later. A t  the Pentagon Niche, PUSH
PENTAGON. L. R, L, F,  F. L, D  while
collecting the four discs on the way.

The answer to his problems in Hulk:
To start - -  BITE LIP, GET FAN, GET
GEM, E, PUSH BUTTON, BITE LIP, GO
TUNNEL. This takes you past the high
gravity area into a field.

Nick Southgate's Gremlins problem:
To disable the snowplough you need
the welding torch, g a s  bot t le  w i th
valve and pipe, p lus the electronic
Spark ign i te r.  Then  OPEN VALVE,
IGNITE TORCH, W E L D  PLOUGH.
CLOSE VALVE (gas needed later) .
PUSH BUTTON t o  use f lash o n  t h e
camera and scare the Gremlins.

Mike (120 adventures completed)
is a  help l iner  connected w i th  t h e
fanzine Guiding Light  and  can  b e
contacted on 0502-82774 between
7pm and 9pm seven nights a week.

For Guiding Light details and other
Helpline con tac ts  wr i te  t o  Roger
Garret, 52  Micawber Way, Newlands
Spring. Chelmsford Essex_

Some Bored of the Rings tips from
Nick Sayer: The password for part 2 is
Psychoanalysis, and fo r  part 3  Psy-
choanalysis again.  Fo r  Scept ical ,
don't ask us.

[ S E R I E S
B B-1] j

Nigel A l len  has  introduced m e  t o
another way of mapping, particularly
useful for  mazes. Watch this space
for a n  example f r om  PhilosophersQuest

Here's more of  Stuart Booth's sol-ution to Snowball.
The crew member: Go through the

airlock doors at the North end of  the
Cylinder . Con t inue  g o i n g  No r th ,
examining the bracelet each time you
reach the flexible tube, until the last
colour on the bracelet is the same as
the first colour that you wrote down_

Go down and into the elevator, then
press the third colour button o f  the
crew members' colour sequence. If at
any t ime  you hear  quiet  clanking,
Open a mortuary door, go in and wait
for the clanking to fade away.

Walk along the corridor examining
the lights until they are the same as
the f i r s t  t h ree  codes o f  the  crew

rum to Page 88 lit•
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SERIES

Hall of Fame

From Page 87
members' colours.

Enter the green or  blue mortuary
(according to what the mempak said)
and press the coloured buttons on
the panel corresponding to the last
three colour codes tha t  you wrote
down.

Take the coffin to the revival cham-
ber North of the elevator and give the
coffin's occupant the  cup o f  l iquid
(100). Note down the  Habi-dome's
security code. Take the elevator t o
black level and return to freezer con-
trol. The  bracelet  and  stacker l i f t
have no further use.

The Habi-dome/Snowball H i l ton:
Go to the South end of  the cylinder.
Enter t h e  a i r l o c k  a n d  w e a r  t h e
helmet. Leave the airlock and go into
the hanger. Take the gun.

Travel t o  t h e  p y l o n  e i t h e r  b y
following the web or  by leaving the
web wi th the lamp on, holding the
gun.

Fire the gun when told to. Climb the
pylon, enter the shuttle and press the
button (50). Go  down and in to the

Hilton.
Go through the  air lock and drop

then take the helmet to preserve air.
Go South and take the paint can and
the f l a s k .  I n s e r t  p a i n t  c a n  i n t o
toolbox, go down to the round room
and enter the security code (50).

Take the holo-wand to remove the
illusions. Ta k e  t h e  t r ay  f rom t h e
lounge and put objects on to i t  that
the toolbox won't accept. Close the
toolbox, wear  t h e  he lme t  and g o
down th rough  t h e  a i r l ock  t o  t h e
observatory. Ta k e  a n d  w e a r  t h e
glasses.

Now go to the pink room and take
the cat. Do not take anything from the
ground or  drop i t  while holding the
cat. Make sure the toolbox is closed
and leave the Habi-dome.

Catch the shutt le past the snow-
dozer t o  Jacob's ladder.  The debt
card's on ly  use  i s  w i th  t h e  dro id
counters — to allow instant access,
with a ticket. to the lance. The gun's
only use is to aid movement in space.
The debt  card, gun  and holo wand
have no further effect on play.

Problem Corner

If Alasdair Rawson of Alsagar, Staffs
cares to send me a black ink map of
Ultimate's Knigirtlore we might be able
to reproduce it in the column. He also
needs help in Nightshade.

Andrew Grocot t  i s  s tuck  i n  t h e
Mines of  Mona (a maze?) in Lord of
the Rings.

Philip Ward needs help in Gisburne's
Castle. How does he  use the dyna-
mite, f l int, broom and oil: how does
he open the chapel door? He offers
hints, too: Use the coins, gold and so
on (don't hoard them) but  the pink
bottle is a valuable shrink-aid.

Vivienne Sutherland o f  Shetland
can't even get started in Questprobe,
Human Torch and The Thing. The Thing
keeps getting sucked into the tar pit.

Apart from collecting 1000 points
in Tw i n  Kingdom Va l ley,  i s  t h e r e
anything else Neil Carson has to do to
finish the game officially? He too is
stuck in Gisburne's Castle; he thinks he
needs t o  en ter  a  monastery, a n d
finds s h o o t i n g  G isburne  w i t h  a
cannon not a lot of help!

PINEAPPLE SOFTWARE
DIAGRAM

Still the duy drawing program available for me BBC rincro which gives you the ar) Sty VD draw really large
diagrams and scroll them smoothly Mond the screen stopping to edil them at any time l  required

Pineapple's unique method of stoning the diagram information on disc means that the skte of diagrams is
limited only by the free space on disc, and not the amount of computer memory you have available. IA blank
80 track disc will allow up to 39 mode 0 screens of diagram)

The superb pravl routines supplied with the program enable large areas of the diagram to be painted in a
Sing* print run in a number ot difterent sizes arid rotated through 90 deg i f  required Full use can also bn,
made cd printers which have a widen than normal carriage available

The program is fully compatible with the Marconi Tracker ball described below.
PLEASE STATE 40 or RD TRACK DISC & WHETHER STANDARD BBC or MASTER VERSION IS REQUIRED

PRICE 05.00 V A T

DIAGRAM UTILITIES
A suite of Six utility programs which anal additional teat urea to the Diagram drawing program The kite ihes

include the saving and loading of arms of diagram to and from disc. The ability to display the whole 01 your
large diagram on the screen at one time in ether 4*4 or 8*8 screen torrnalt The addition of borders arid
screen indents to diagrams. and the *city to sroll a whole dagram in any dveclion

PRICE E10.00 • VAT

MARCONI TRACKER BALL
I ns  high quality device comes with l's Own ICOnArtrriaSler drawing program and ulilitiestoeriableittobe

cased in place of keyboard keys. loySICkS Or with your own programs
PRICE £60.00 4 VAT p&p E1.75

PRICE INCLUDING 'DIAGRAM' SOFTWARE E79,00 + VAT p&p 0 .75
TRACKER BALL for MASTER series

The Pointer ROM is supplied instead of the ICon Almastea disc and enables the tracker ball to
directly with the MASTER series computers re g to use with TIMPAINT etc I Prices are the same as tor the
standard tracker

POINTER
The Pointer Flom is available separate'', for people already ownirig tracker ballS, and comes "v111

instructions for use with the MASTER computer
PRICE E12.50 + VAT

Programs for the BBC model's 'B' with disc drive with FREE updating service on all software
PCB

This flee. release from Pineapple is a potted circuit board draughting aid which is aimed at pecducing
complex double sided PCBs very rapidly using a standard ABC micro and any F X compatible dot-matru
ponder

The program is O n  EPROM and will run with any 32s ABC Micro including Master senesi Also
supplied IS a disc containing a sample PCB layout to demonstrate the programs features

By using an EPROM tor Me program oodethe maximum amount ot RAM is available ton stoning component
Iodation and ASCII identification hies etc (Up to 500 components and 503 ASCII component descriptions
may be stored thir a given layoutI. These is no limit to the number of tracks for a raven PCB. although the
maximum size of board is restricted to fr • 5.6"

Using a mode I SCreen, tracks on the top side of the board are shown in red, while those on the underside
are blue Each side of the board may be shown individually or superimposed A component placement Sorer
allows component outlines to be drawn ton silk screen purposes and corrconent nurnters entered on this
screen may be disdayed during track routing to aid identification 01 rcondels.

The print routines allow separate pnntouts of each side of the PCB in a very al:0.1ra% expanded definitiOn
1:1 or 21 soli*. enabling direct contact painting to be used on resist covered copper clad board.

This program has too many superb features to descn be adequately here so please wnte or 'phone for more
informatiOn WC] sample prinOVIS

PRICE E85.00 + VAT

CONVERTER LEADS
Converter leads to enable the Trackenball to run mouse software and the mouse to run tracked:a • softwa,i,

(inc. DIAGRAM" Please slate which way round when ordering.
PRICE E8.00 + VAT

MICROSPICE
A new addition to our range 04 engineering software. Microspice is a very poiterful DC and AC analogue cackle

simulator package loyally model BBC computer
As well as all Me usual lacilites amiable with this type of program. non-inear eriecu small signal. noise

measurements and sweeps may be performed Comment:n[0,1es may be swept. allovang component tolerances lobe
investigated as wvfl as thermal peril:mance LAE. Comprehensive tramislor modelling is incorporated using a 28
Oaramete, Firers WI descriptiOn T h e  program is suppled on disc with a very COmprehensive 49 page manual.

Pease with y  ' i rony Ice more inkomulior
PRICE 09.00 + VAT P&P FREE

39 Brownlea Gardens, Seven Kings, Ilford, Essex 1G3 9NL. Tt Tel: 01-599 1476
A L  L_ C I I R E C E I F I S  S E I N I T  1 3 Y  F l e - T- L J F R P 1  C ) F  F. C t S - T -
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L I  APPOINTED WATFORDDEALER

Microman has been appointed a Watford
Dealer. We are stocking a large range of
Watford products. including the popular
MED DIGITIZER, MAGAZINE MAKER,
321C SHADOW RAM CARD. RAM ROM

CARDS, DES UPGRADES and maos more
arallable from our shop.

Bli t  SAANTER M O R S
5,60eiro 1 2 8
Moans Turbo Module
Mean+ 512 Upstrele

SSC K A M M  COMPACT SCRIM
Master Compact •  IV  Modulator   4 5 8 . 8 5
Mantes Compass G r e e n  Monitor   5 . 3 9 3 5
Meeker Compact •  Colour Monaca  8 8 5 , 8 5
Compact VaneSisort   5 9  80
Compare ViewStose   5 9 8 0
A eelection fl   c i i  lot prices
ACORN PRIOPIII7NALS
800K [bud Din  Dove •  stand ___
Teletext Reenact
Prretel Recent,
IEEE Interlace _ _

, 4 7 5 0 0
125.00
22985

2 1 6 0 0
113.85
139 93
325 00

SRC SI DISC E r 1 7 4 6 C M
Acorn 1770 Disc intertane    4 9 . 9 5
Arne ADES ROM__    2 9 . 9 9
Watford Singe Dungy DES  6 6 . 7 0

RANDRON MEADOW EXPANSION
Watford SsiderIen ROM Hoard  _  36.80
Anrs 312 Sfirk trm • ROM 13oard  4 8 0 0
Watford rshedow Board   6 7 . 8 5
A n n  532 RAM Ester-non Bond  -  82 00
ATPt Sakwide ROM Woad  4 2 . 7 0

EPROM PROGRAMMERS/ERASERS
Coolool Telemetry Erman Prig   1 0 9 . 2 5

peorri EPHOSt Prog. 2 0 , 9 5
Oviproco EPROM Plug .  TIE   2 5 . 9 5
Mohiprons Programows4 4  95
rk.use ran Ottprom Prioronwarar Igitwure c:Wm. .LAAprore ROM Software _  -  5  00
Unprom 3W-1.1 Disc Software   2  00
thipiee EPROM Erwin   2 0 . 9 5
u s u . .  EPROM Eraser •  Timer   2 5 . 0 8

F-prom 2764Ahli4K
• 27 L28 ISK  2 . 9 5 .45

2 129  per 5 Ernes ,   2 6 . 3 0
RAJA 6264 LP 15 I t   -  3 . 9 5
27256 ( L2 _5v)  5 . 9 5
27512 021+1  .  9 , 9 5
1101111TOIN Ilse SAC CARE
Mavens,  1421 Std/Indal  2 2 9 0 0
Mien-were 1451 Med/Metal   2 7 9 , 0 0
Philips CMI9t3L3 NH/ROB/CV  2 2 9 . 0 9
Minos Green 7502  8 5 . 0 0
Philips Am).e 7522  8 0 E 0
Philips White 7542  8 1 9 , 0 0
mommucicokongumocarootts
Pace figestingsle • Cormanse 11  _ R O A ,

PRINTERS tho. r a z z  IBC CARLE'Canon PW !MCA
Perwaortic KX • P1060 -
Star N1-10 .  BBC/CentIniertare
Stair I f t / 0  &beet Feeder
Joici 6100 lasientheel

_ _  289.1)0
1 7 9 , 0 0
_ 278.00

63.25
39901)

MAIL ORDER SALES

Access 1
PHONE

074488 5295 = 1 S 4
We ecorpt both Ao:egi and Visa credit cards. Simply
telephone your order, givirs card number. expiry date
name and address. or send your order with cheque or
poalial order to the address opposite
CarnagePostasee Charges. C u m  putergfethierallin
Drives, Nest dav delivery. £900; Royal Mail Trackback,
Cl 00. RiDliaVEsp. BoardsiSultware First class pool.LIDO.
Our Mail Order Dept will despatch your order within 24
hours (subject to kovallubstityl

ALL PHOCES 1NCLVDE VAT
Governorti and atoustronnt Orders csrrepted

PLOTTERS
Roland DXY•8610A A3 Plotter
Roland DXY-9130A A3 Plotter
Krone 1080 Plotter 011 perd!Mang 672
Stierorrien Muter ROM

1535,90
1207 50
458
59500
2) us

LOW COST A4 PLOTTER
PACKAGE

PL 80 A4 4prn Plotter lOXY vpr  commands?
13 2mm resolution. phis p i t a  MICROIMAI

PLOTTER R014 tproduers pion- horn Viewpi.s.
0 0 o r o h . O .  o r, I .  p h i s  1111C Cabir

-  Aft dor Moly If 189 00

siCITISERS
Craphp.e111 _
Chem Digitiser_
l i t  CAD SYSTEM
°RNLI    3 7 5  00
Bit silk M ull t plot ler On ver   7 9 0 1 1
HO 0 ilk 2 Warder L.00011051E1-7 9 4 0 0
Nisi ik 2 ll r a d e  -  -__ _ _    4 0 0  00
Piesapple inuann 1 411I Dial _ _  2 8  75_  - -  •
P in .  plito Diagram isol•Dm-1  . . . . .  2 8  75
Pineapple PCB Designer    _  0 7  75
Nevacad TnitIortisliCompstibar_ _ _  113  85
Novnad Plotter 11Iiillies 3 2  78

7 % 5 0
6 3 2 SO

OPUS DISC DRIVES
O P U S  5 8 0 2  - W O K  4 0 / 8 0 1 ' / D S

£109.95
° P U S  58021)  BooK 4 0 / 8 0 T / D S

E209.95
O P U S  58021)  BOOK 4 0 / 8 0 T / D s

inc lud ing  P S U
E2 39.95

MOUSE/TRACKERBALL PRODUCTS
AMX Motote *Erre Watford An
A143( Moun- Makes Vernon
SUEX Pegrondter _
AMX Pagensiner, Master Version
MC( K i m _
AMX Super Art ROM
AM)( Super An ROM, Masher Vregionl
Fleet Street Editor
Fleet Street Editor Wattles
Trargerhall 14B3 •ICON Soil
Trarkerball • Barger MaslenPointer ROM _ _
Trackernall/Mouse IntWare
VIDEO DIGITISERS
44stiord112.213 Video N o o n      1 2 6  SP
Watford Metnine Makar _    l i g  35
3310213.1111.013E7IS4JK5 +  t r n m u s

z I  RUM   5 2 . 0 0
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Mike Cook lets his BBC

[Micro dip its toe and
test the temperature

Some like
i t  hot

TEMPERATURE m e a s u r e m e n t  i s  a
subject so  far  neglected i n  the Body-
building Course so let's rectify that right
away and look a t  some o f  the various
techniques fo r  get t ing your micro t o
measure temperature.

Just what  i s  temperature? Wel l  a
simple explanation can be obtained i f
you consider that everything is made of
atoms. The atoms in a solid are evenly
spaced to form a crystal lattice and the
shape of  the spacing i s  dependent on
the type of atoms involved and the way
they bond together.

For instance diamonds, wh ich  a re
simply crystallised carbon, form regular
cubes with the atoms a t  each corner.
These atoms vibrate sl ight ly and t h e
amount of vibration is what we call tem-
perature_

When they are not vibrating much we
say a substance is cold and when they
are vibrating a lot we say it is hot.

The vibrations can become so violent
that the  bonds holding the  atoms i n
place are  broken and  the  substance
melts. Even more vibrations and the liquid
turns into a  gas with individual atoms
flying all over the place.

At the opposite extreme, when the
vibrations s t o p  c o m p l e t e l y  t h e
substance is as cold as it can get — the
temperature known as absolute zero.

There is a scale of temperature meas-
urement that starts off  here, known as
the Kelvin scale. The size of  points on
this scale are the same as the Celsius
scale commonly in use, the difference is
that 273.15 degrees Kelvin is 0 degrees
Celsius.

So conversion i s  easy — simply sub-
tract 273.15 from a temprature in Kelvin
to get the equivalent in Celsius. All sci-
entific work i s  carried ou t  i n  degrees
Kelvin and is referred to as the absolute
temperature.

There are other scales of temperature
as well, such as  the well-known Fah-
renheit scale and the not-so-well known
Reamur scale where 1  degree Reamur
equals 5/4 degree Celsius.

To measure temperature we need a
transducer to convert temperature into a
voltage — voltage is  easily readable by
the BBC Micro and the built-in analogue
to d ig i ta l  converter w i l l  g i ve  you a n
acceptable reading.

The main sources of error are that the
voltage reference is  not entirely stable
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and the conversion has some noise on
the signal. The conversion is nominally
accurate to 10 bits but I don't really trust
it above 8 bits.

Another p o i n t  i s  t h a t  t h e  bu i l t - i n
converter gives i ts reading not in volts
but in arbitrary units. This means that for
any type of  absolute measurement you
need to calibrate the converter.

However, for a really accurate reading
you will need to use the digital voltmeter
(DVM) described in the April 1985 issue
of The Micro  User. and  avai lable a s
Bodybuilding Pack No.22,

This gives you four and a hal f  digits
accuracy and the ability to measure pos-
itive and negative voltages. The output
of the DVM reads directly in volts making
conversion i n t o  t empera tu re  q u i t e
straightforward.

The simplest temperature transducer
relies u p o n  t h e  e f f e c t  t h a t  i n  a n y
conductor the resistance changes with
temperature. As I said before, all materi-
als are made o f  atoms. and those i n
conducting material can be thought o f
as being surrounded by  a  sea o f  free
electrons and the movement of these is
what we call electricity.

In any substance, the more electrons
there are and the more easily they can
move, t h e  b e t t e r  t h e  ma te r i a l  w i l l
conduct electricity. A  good conductor
has low resistance and a poor conductor
high resistance.

One of the things stopping electrons
from Moving freely i s  tha t  they keep

Figure
Changing
resistance to
voltage

rnA

Flat Element
Platinum
Resistance
Transducer

+5',/

bumping into the atoms and if the atoms
are v ibrat ing a  l o t  t he  chance o f  a
collision increases. Therefore. a s  the
temperature of a conductor increases its
resistance will increase too. This effect
can b e  used  t o  make  a  res is tance
thermometer.

The theory is simple: just pass a cur-
rent through a  conductor and see how
well it flows — the hotter it is the worse it
will flow. Whereas in theory any conduc-
tor can be used. i n  practice we use a
metal t ha t  has  a  comparatively high
resistance t o  star t  with and tha t  also
gives reliable and repeatable results —
platinum.

A plat inum resistance transducer is
simply a length of  platinum wire or foil
and i t  can be used for measuring tem-
perature between —70 and 4-600 C with
very good stability.

They c a n  b e  qu i te  expensive, es-
pecially wire-wound high quality stand-
ard ones, but the foil type are cheaper
and for most purposes perform just as
well.

Typically they have a  resistance o f
100i /  at Oz•C and this increases to 138(1
at 100C .  wi th a  stabil i ty of  -±0.05%.
The change is linear so each degree rise
produces exactly the same size o f  in-
crease in resistance and this can easily
be converted into a change in voltage by
the circuit shown in Figure

The resistance change is  linear with
temperature and so to make the voltage
change linear we need to feed i t  with a
constant current. The simplest way of
achieving this is to use a constant cur-
rent diode.

The one shown will provide lmA and is
not subject to temperature variations as
it has a stability of about 1,..LA per degree
Celsius. I t  i s  bes t  t o  run  resistance
transducers at low current to prevent any
self-heating a f fec t ing  t h e  measure-
ments.

As you can  see.  wh i le  a  platinum

CR100
Constant Current Node

Voltage measurenwat
Or Amphfier

0.1 V to 0.328V
over the range
0°C to 600°C
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resistance transducer is  very accurate
and can cover a wide temperature range
it i s  not very sensitive. In  other words
there i s  n o t  m u c h  c h a n g e  i n  t h e
resistance f o r  w i d e  t e m p e r a t u r e
changes.

While the circuit in Figure I will work,
the resolution o f  the built-in analogue
input por t  wi l l  g ive  very coarse tem-
perature steps and much better results
will be obtained with the DVM.

Most platinum resistance transducers
are used with amplifiers to increase the
signal and unless you need to measure
high temperatures with your micro there
are better transducers to use.

A common and cheap transducer i s
the thermistor which is made not  from
conductors but from semi-conductors —
materials that should have no free elec-
trons and hence will not conduct at all.

However, a t  normal temperature the
vibrations o f  the  atoms wi l l  dislodge
sufficient electrons to make i t  conduct,
albeit  poo r l y.  N o w  t h e  h o t t e r  t h e
material ge ts  the  more electrons are
dislodged and the better it conducts.

In other  words, a s  the  temperature
increases, t h e  resistance decreases.
This rs known as a negative temperature
coefficient and i s  the opposite o f  the
positive coefficient o f  the metal trans-
ducers just discussed. This effect is still
at work  i n  a  semi-conductor  b u t  i s
negligible a s  i t  i s  swamped b y  t h e
release of extra electrons.

Normal semiconductor materials such
as silicon or germanium are very sensi-..
tive to impurities and so most thermis-
tors are made from mixtures o f  metal
Oxides such as nickel, cobalt and man-
ganese comb ined  u n d e r  h e a t  a n d
pressure.

Thermistors provide good sensitivity
over a  reasonable temperature range
and are made in a variety of shapes and
sizes, a common one being a small bead
set in glass.

The only fly in the ointment is that they
give a non-linear output, so the change
in r e s i s t a n c e  p e r  d e g r e e  C e l s i u s
depends o n  t h e  temperature o f  t h e
thermistor.  H o w e v e r,  t e m p e r a t u r e

%/ref

Type G
Thermistor

27K

response i s  repeatab le  and  c a n  b e
compensated or linearised.

Figure I I  shows a  simple thermistor
temperature probe fo r  the BBC Micro.
The resistor Rs will allow us to measure
the resistance change and, i f  chosen
correctly, wi l l  a lso act to  linearise the
thermistor's response.

By c h o o s i n g  a  h i g h  i m p e d a n c e
thermistor  w e  a r e  a b l e  t o  u s e  t h e
reference voltage of the analogue input
port without unduly loading it.

As we have a non-linear response and
the BBC Micro giving readings in  arbi-
trary units, t h e  best  way t o  use th i s
circuit is to calibrate it using an ordinary
l iquid-In-glass t he rmome te r  a n d  a
thermistor in a beaker of ice and water.

Heat the  water slowly and note the
reading from the analogue input channel
and the thermometer in, say, 10 degree
Celsius steps. I always use the statement
V —ADIVAL(1)DIV 6 4  t o  g e t  readings
between 0  and  1 0 2 3  a s  th i s  i s  t h e
maximum r e s o l u t i o n  t h e  b u i l t - i n
analogue to  digital converter can give
you.

Take the readings and place them in
an array. You can now use this to "look
up' a n y  reading f rom t h e  analogue
channel and convert it into temperature.
Note that you will only be able to resolve
temperature accurately i n  t h e  incre-
ments you have calibrated.

If you get a reading between those in
your look-up table then you can make a
reasonable guess  b y  assuming  t h e

Rs Analogue input port
Figure II: A
thermistor
temperature
probe

1
SERIES
LB+ n

Figure T h e  A0592 transducer

thermistor  r e s p o n s e  t o  b e  l i n e a r
between the calibration points. This is
known as straight line interpolation.

As an instance I  have calibrated an
NTC Type G Thermistor and a program to
perform t h e  necessary conversion i s
shown in Listing

Remember that if you are making tem-
perature measurements some distance
from your micro, the  resistance of  the
connecting wire might  have an  effect
and the simplest way to compensate for
this i s  t o  have the length o f  cable in
circuit when the calibration is made.

Alternatively you can take the thermis-
tor's calibration curve and work out the
resistance you wi l l  ge t  a t  each tem-
perature s tep.  A s  we  a re  us ing  the
reference voltage, you can calculate the
fraction of that voltage that will be fed to
the analogue input port and hence you
can calculate the reading for a series of
temperatures.

This is less accurate than measuring
temperatures as you are relying on the
accuracy of the calibration curve.

There is  a third class of  temperature
transducer and th i s  perhaps has the
greatest benefits for the computer user
— the so l id  s ta te  transducer. Th is  i s
based on the principle that the forward
voltage drop across a  semiconductor
junction varies with temperature.

For instance, the base emitter voltage
of a  transistor will vary by 2.5roV per
degree Celsius providing the transistor
is drawing a constant current. The actual
size of the voltage depends on what cur-
rent is being drawn along, the physical
size of the junction and the composition

Turn to Page 92 to-
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4  From Page 91
of the mater ia l  forming the junct ion,  bu t
the variat ion i s  always the same.

Thus any t ransistor  can be used as  a
temperature s e n s o r  b u t  d u e  t o  t h e s e
physical var ia t ions,  e a c h  o n e  w i l l  have
to b e  ca l ib ra ted  ind iv idua l ly.  However,
there is  a way th is e ffec t  can be used to
make a  un iversa l  t empera tu re  sensor.
Suppose you  have  ident ica l  t rans is to rs
being f e d  w i t h  d i f f e ren t  cur ren ts .  T h e
di f ference b e t w e e n  t h e  b a s e  e m i t t e r
voltages wi l l  depend  on ly  on  t he  abso-
lute temperature and the size of the cur-
rents with al l  o ther  factors dropping out
of the equat ion.

I did actua l ly  spend an evening going
through the maths proving this to myself
but I don' t  think i t 's worth repeat ing here
— just take my word fo r  i t .

The AD592  f rom Analogue Devices is
a temperature t ransducer  that  works on
this e f fec t .  A  s imp l i f i ed  c i r c u i t  o f  t h e
device can be seen in Figure 111.

It w o r k s  l i k e  t h i s :  A s s u m e  t h a t  t h e
transistors are al l  per fec t  and produced
on the  same sl ice o f  si l icon so that  they
are al l  a t  the same temperature  and as
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10 MODE7
20 PUNT TAB(0,4)111E BEEB BODY BUILD
COURSE•
30 PRINT'llICRO USER MARCH 1987
40 PRINT"By Mike Cook'
50 PRINT'Thermistor thermometer'
60 READ N%
70011 RDZCNX411,TmP%ENZ+11
80 FOR aT-1 TO NZ
90 READ fita(n),IMPVA%)
100 NEXT
110 RD%(lia+1).20011
120 AFX16,1
130 REPEAT
140 ACC%.0
150 T%r-5
160 FOR Air) TO Ti
170 ACC%rACCX+(ADVALIII DIV 64)
180 111E4
190 REPEAT:UNTIL TIME)10

200 NEXT
210 R=ACCVT%
220 REM Now search for value
230 PRINT TAB( 0,14);•Teroper at ur e is
240 5%4
250 REPEAT
260 SI.:SX+1
219 UNTIL ROX(S%)>0
280 IF SZL-I OR SX>NX THEN PRINT 'OUT 0
F RANGE:GOTO 320
290 Fr(ii-ROVSZ-1))/(RDVS%)-RDXF5%-11

300 HOT=IIIPZ(SV-1)*(
M O )
310 PRINT INT 010I+0.51;'
320 UNTIL FALSE
330 DATA 11
340 DATA 337,0,453,10,588,20,674,30
350 DATA 767,40,837,50,882,60
360 DATA 921,70,942,80,959,90,972,100

Listing!

far as  possible ident ical .
Transistors 13 and T4 act  as a current

mirror wh ich  m e a n s  they  w i l l  s p l i t  a n y
current in to  two equa l  parts,  11 and  12.
These currents are then fed to two tran-

sistors T i  and T2_ b u t  in  f ac t  12 i s  not
one transistor but eight transistors in

This s p l i t s  12  s o  t h a t  t h e  cu r ren t
density in T I  is eight t imes the density in



the other leg. As all eight transistors in
T2 are in parallel they will all have the
same base emitter voltage.

The difference in base emitter voltage
of t h e  two t ransis tors  i s  developed
across R. Thus the voltage across R is
proportional t o  t h e  a b s o l u t e  t e m -
perature of the transistors.

The current 12 will be determined by
the voltage across R and, as 11=12, so
will t h e  cu r ren t  th rough  t h e  who le
device. There fo re  t h e  t o t a l  cu r ren t
through the device will be proportional
to absolute temperature.

If we make R a suitable value then we
can have a  convenient  re la t ionsh ip
between current and temperature. I n
fact i f  you do the maths the difference
between the two base emitter voltagesworks out as:

Vtm((k*T)/q)*Ln(11/12)

Where k is BoltsmariPs constant, q is the
charge on an electron and T is the abso-
lute temperature, Ln is the natural log-
arithm function. As the ratio of  the two
currents 11 and 12 is 8, i t  works out that
the voltage across R can be calculated
using V t - 1 7 9  g V  (micro Volts).

Now, as the current through R is half
the total current, i f  we make R equal to
358Q then the current will increase by

for every degree Kelvin rise,
Don't worry i f  you d id  r iot fol low al l

that, the upshot is that the AD592 will
give a  current output  proportional t o
absolute temperature, as in Figure IV.

As i t  i s  a  current output we do  not  •
need to  worry about the resistance o f
any long connecting wire. We  simply
pass t h e  cu r ren t  t h rough  a  k n o w n
resistor and output  voltage wi l l  b e  a
direct measure of temperature.

For instance i f  we make Pm l k  then
we will have a voltage of lmV per degree
K. Remember  th i s  i s  abso lu te  t em-
perature s o  you w i l l  g e t  a  s tanding

Figure IV:
Current
Output
propor t ional  to
temperature

voltage o f  273,15  *  i m V  or  0 .27315
volts at the freezing point of water and
0.37315 volts at the boiling point.

By increasing the value of Pm you will
increase the output and also the offset
voltage. To  obtain a ful l  scale reading
(2V) at 100'C then make Rm 5.35k. The
AD592 h a s  a n  a b s o l u t e  a c c u r a c y
-±2.5"C max a t  25°C and can operate
between –25°C and 1-105°C,

It can be made to give a much smaller
maximum error i f  the system i s  cal i -
brated at a single temperature. This is
done by making part o f  the resistance
variable (usually about 0 .1  of  the total
resistance) and adjust ing i t  unt i l  t h e
correct reading is obtained.

This is shown in Figure V. By using this
method you can get the error down to
below 1°C.

Transducers fo r  temperature meas-
urement may be a little hard to find so I
have made  some avai lable a s  Body
Building Pack No,40 us ing the  order
form shown. No te  t h e  packs do  n o t
include t h e  1 5  w a y  0 - t y p e  s o c k e t
needed to connect up to the analogue
input port.

Having acquired the ability to measure
temperature you can use it in a variety of
ways.

If you are using it as part of a weather
station you can take both air and ground
temperature. Do this by taking three or
more transducers and burying them a t
different depths.

The best way is to attach them to  a
rule and bury the rule, about 6 inch gaps
should b e  su f f i cen t .  T h e  s o i l  t e m -
perature will tell you a lot about the long
term climate as it takes a longer time to
change the temperature the deeper yougo.

Of course th is wi l l  depend t o  some
extent upon the soil type but i t  should
give you some interesting data to  playwith.

Underside. of AD592

Voltage Measurement

SERIES

AD592

Rm

Rm-0.1Rm

5V

- Figure V: M in im is ing  the error

Voltage
Measurement

I am aware that there are other solid
state temperature sensors that produce
an ou tpu t  i n  vo l t s  a s  wel l  a s  o ther
techniques o f  temperature measure-
ment such as thermocouples but I  am
afraid they will have to wait until another
month.
•  So as the heat sinks slowly in the west
I will wish you goodbye until next month.

BEEB BODY BUILDING
PACK ORDER FORM

Body Build Pack 40 to build
Figure I Diode and sensor £ 1 3 . 0 0
Figure II Thermistor and resistor

£8.50
Figure IV AD592 and resistor E 6 . 0 0
Also available
Pack 22 DVM assembled
and calibrated E 4 0 . 0 0
Pack 22 DVM kit .........  f . 3 5 . 0 0
Body Build Pack 2. E 8 . 0 0
Connecting Cable (for Pack 22)

Name
Address

Post code

All prices include VAT and P&P

Make cheques payable to  Musbury
Consultants and send to:-
8 Fairhill, lielmshore, Rossendale, Lancs.
BB4 4l)(
Foreign orders  a d d  ES i f  a i rmai l
delivery is required.
— — —
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Type R i b b o n s Dust Cowers
ABC Micro E3.50
BBC Master £4.00
Brother HR15 0 . 0 0
FX100 £7.00 £5.25
FX80-MX80-1X85 14.50 £4.95
RX80 £4.50 £4.50
LX80 £4.00 otso
GP80 £4.50 £4.00
GP100-GP250 £5.95 £3.95
Centronics GIP £4.00 0 .75
RAGA KP810 15,25 £4.75
CANON PW1080 £5.25 £4.75
Panasonic KX1080 £7.75 £4.75
Microvitec Metal Monitors - £5.50£5

' W a t f o r d  E lec t ron ics
Jessa House, 250 Lower High Street, Watford WD1 2AN, England

Tel: Watford (0923) 37774-40588 8 9 5 6 0 9 5  Fax: 01 950 8989

All prices exclusive of VAT;  subject to  change w i thou t  notice & available on request

Credit Card Orders (ACCESS & VISA) Tel (0923) 33383 or 50234 (24 Hours)

BBC MASTER 128K Micro
BBC MASTER TURBO 4MHz
512K Processor Add on Board
"inc. Mouse and GEM package" E 1 9 5

1

BBC MASTER COMPACT
All Master Compact Microcomputers are
supplied complete with an integral 31/2- Disc
Drive and various educational and professional
bundled softwares.
System 1 S t a n d a r d  Package 0 8 5
System 1 A S y s t e m  1 + TV Modulator E 3 9 9
System 2 S y s t e m  1 +  Green Hires Monitor£469
System 3 S y s t e m  1 *  Medium Res Colour

Monitor £ 5 9 9

SPECIAL OFFER
FREE E 8 0  worth of Software

Gemini's OFFICE MATE & OFFICE MASTER
packages on Disc consisting

of: Database, Spreadsheet, Beebplot
graphics. Accounts packs: Cashbook,
Final Accounts, Mailist, Easyledger,
Invoice & Statements, Stock Control

and Computer Concepts' popular
Interword wordprocessor ROM; WHEN

YOU BUY YOUR BBC MASTER or
COMPACT COMPUTERS FROM US.

Turbo 65C102 Add-on Module
BBC MASTER ET

(Econet Terminal)
Econet Module for the Master
ROM Cartridges for Master
Reference Manual I
Reference Manual II
Advance Ref. Manual
64K Upgrade Kit for B-1-
Acorn 1770 DFS Kit complete
ECONET Upgrade Kit for BBC
ALL ECONET UPGRADES Available
6502 Acorn 2nd Processor package
280 Acorn 2nd Processor package
32016 Co-Processor
Cambridge Workstation
ARIES IEEE Interface
Acorn IEEE Interface Complete
Acorn Teletext Adaptor
Acorn Prestel Receiver
Acorn Bitstick I
Robocom Bitstick II
Upgrade for Bitstick I to II
Bitstick Multiplotter Driver

(Securicor carriage £7)

E395 B y  popular demand our retail
E493 s h o p  is now open until 8.00pm.

every Thursday.

E99

E315
E43
£13

(No VAT) E14
(No VAT) E14
(No VAT)E19

E32
E42
E42

E175
E325
E999

E3450
E265
E280

E95
E100
E299
E759
E450

E65

CO-PRO ADAPTOR
Now for the first t ime you can add the Master
Co-processor boards, to your standard ABC
model B, or B+. With this brand new launch
from Watford Electronics. You can attach any
ABC Master Co-processor to the original ABC
Micro. Once again Watford forges ahead with a
new concept in BBC micro addons. This unique
external CO-PRO 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 supercedes
With the 512K addon your standard BBC
machine achieves IBM PC compatibility at a
realistic price running GEM. Lotus 123 and
many other programs.
To use this addon you require a ABC model B,
fitted with DNFS 1.20 or ABC B+ fit ted 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
second Co-processor.
Watford, brings power to your BBC at only:

E50.00 (carr E5)

VARIOUS PRINTERS
•  EPSON FX85 Printer
•  EPSON FX105 Printer
•  EPSON JX-80 Colour Printer
•  EPSON Hi-SO Printer Plotter
•  Hi-SO Refits, set of 4 Pens
•  EPSON Paper Roll Holder
•  EPSON LX96 Printer
•  EPSON LX80/86 Tractor Feed
•  EPSON LX80186 Sheet Feeder
•  EPSON FX800 Printer
•  EPSON FX1000 Printer
•  EPSON EX800 Printer
•  EPSON 10800 Printer
•  Brother HR20 Daisy Wheel
•  Centronics Printer Cable to interface all

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

E315
E430
E406
E290

E6
El 7

E199
E20
E49

E315
E425
E405
E449
E329

RX & FX PRINTER INTERFACES
Epson interfaces f i t  inside the printer to allow
connection using techniques other than
Centronics
RS232 E 2 '  R 5 2 3 2  + 2K Buffer
IEEE 488 £ 6 5  R S 2 3 2  & 8K Buffer

CENTRONICS GLP &
Brother M1009
(NLQ) Printers

A major price break-through In
NLC1 Printers from Watford.

At last, a low cost full feature printer,supplied
complete with Watford's own NILO ROM
(separately at no extra cost). Due to Watford's
bulk purchasing power and low margins we can
now offer this incredible printer deal direct from
the manufacturers to our customers.

Features include, Epson RX Compatible
commands, Near Letter Quality print, 50 CPS
Draft mode, Centronics parallel interlace, Single,
Double & Quadruple density graphics modes,
Subscript & Superscript, handle up to 91/2" wide
standard paper, Friction Feed standard, Low cost
Tractor feed optional extra, Si-directional logic
seeking.

Special Offer E95 (carr 15)
Tractor Feed Attachment E5

PRINTER SHARERS
(Ideal for School environment)

Connect 3 ABC Micros to 1 Printer
Connect 6 ABC Micros to 1 Printer

PRINTER CHANGER
Connects 3 Printers to 1 Micro

(Cables extra)

Acorn-Olivetti JP101
Spark Jet Printer

One of  the main problems with most printers is
that they are hopelessly noisy. How often have
you wanted to print something late at night but
not dons so for fear of waking the children?
Also ideal for those working in Quiet
environments such as libraries, etc. Silence the
complaints with the serious solution from
Watford at the ama7ino cost of only £ 5 9

Accepts standard 91/2" Paper.
Pack of 4 refills E10

..11)101 accepts 91/2" standard fan fold paper
or single A4 sheets. Tractor & Friction feed
supplied as standard -  print speed 50 cps.

E60
E99

£65

RS232 Kit  for the COMPACT
E26

SPECIAL OFFER
EPROMs for 88C s Sideways ROMs

2764-25ons £2.50
27128-25ons E2.75

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

6264LP (8K) E2.90
2 x 6264LP (16K) 15.80

KAGA/TAXAN PRINTERS
(IBM/Epson compatible)

KAGA KP815 Printer
Only E239 (carr E7)

KAGA KP915 Printer
Only E369 (carr 17)

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

Standard length 14 feet longl
Extra long (6 feet long)
Compact's Special Centronics Lead
1RS232 Cable
IBM Parallel 1 metre Cable

£6
f8
£9

P.O.A.
£12

PRINTER RIBBONS &
VARIOUS DUST COVERS

Our attractive Dust Covers are manufactured
from translucent PVC. The seams are stitched
and edges are taped to prevent splitting due tocontinuous use.

Listing Paper (Perforated)
1,000 Sheets 91/2° x i t "  Fanfold Paper
2,000 Sheets 91/2" x  11' Fanfold Paper
1,000 Sheets 15" x 11'  Fanfold Paper
Teleprinter Roll lEcono paper)

Carriage on 1,000 Sheets 11.50

£12
£9
£4

PRINTER LABELS
(On continuous fanfold backing sheet)

1,000 9 0  x 36mm 1Sin9le Bowl f 5  011
1,000 9 0  x  36mm (Twin Row) f 4  9(1
1,000 9 0  x  49mm (Twin Row) £ 7 . 5 0
1,000 102 x 36mm (Twin Row) E f i l t

Carriage on 1,000 Labels f  1.00
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E12
E9
£4
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Panasonic
KX-P1080

from the prodigious Japanese Stable of
Panasonic comes this fabulous new NLO

Dot IVIetrix Printer
Available NOW at a superbly realistic price, the
KX-P1080 perfectly balances features, quality 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
Near Letter Quality text mode, with upto 40
superbly useful downloadable characters. A
delightful range of assorted character widths is
efficiently supported, with sizes ranging 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 NLQ
Options, etc.

A full 96 ASCII character set is supported,
with an extended set of 32 international
characters A IK  Print Buffer alleviates much of
the wait time normally associated with printing,
whilst the bi-directional logic seeking print head
takes the quickest route to print as required.

The draft text is implemented with a 9 x  9
matrix, with Near Letter Quality effected by
means of  an 18 x  18 matrix,

(Price iniudes, FREE A 4ft Printer Lead, and a
Dump Out 3, Screen Dump ROM worth (35
with every printer purchased from us).

Special Price: E 1 4 9  (can. £7)
Panasonic RS232 Interface: E 3 9

Panasonic KX-P1091
Dot Matrix Printer

Similar to KX-P1080 but has a speed of
120 cps and is IBM/Epson comptible

Price E249 (carr E7)

Panasonic KX-P3131
Daisy-Wheel Printer

A few months ago, we introduced the KX-P1080
Co 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 extremely
pleased to be able to bring you details of the
fabulous KX-P313I 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
text at 10, 12 or 15 characters per inch. It also
supports proportional print mode.

Printing at a respectable 17 characters per
second, the KX•P313I features 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-P3I31 prints with bidirectional
logic seeking, ensuring the MinUMUM time to
print your text.

Only E218 (corr. E7)
Single Sheet Feeder E 1 9 5
Tractor Feed E 9 0

r--10===mg--1
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We stock a range of  monitors to suit all needs,
Choice of a monitor is a matter of personal
taste so we recommend that whenever
possible, you ask for a demonstration at our
shop. Al l  Monitors are supplied complete with
connecting lead.

MICROVITEC 14"
•  1431 -  Medium resolution as used on the

BBC television computer programme E 1 7 5
•  1451 -  High resolution, suitable for word

processing in mode 0 E 2 2 5
•  1441 -  High res, exceeds the capabilities of

the BBC micro E 3 5 9
•  1431AP RGB + PAL and AUDIO E 1 9 9
•  145IAP RGB + PAL and AUDIO E 2 5 5
•  TOUCHTEC Touch Screen Pack E 2 1 9
•  Dust Cover for Microvitecs E 5 . 5 0

KAGA-TAXAN 12"
•  KAGA KX1201G Hi-res Green Monitor E 8 5
•  KAGA KX1202G Long persistence Hi-Res

Green Monitor E 9 3
•  KAGA KX1203A Ultra-Hi-Res Amber

Monitor E 9 3
•  KAGA Vision 2 Hi-res ROB Colour monitor.

Ideal for Wordprocessing E 2 6 0
•  Keg. Super Vision 3, Ultra Hi-res, ROB

Colour) Text mode switch allows
monochrome text display in Green, Amber,
White reverse or White on Blue E 3 2 0

ZENITH
"Test Bureau Recommended for use

in Education"
12- high resolution monochrome monitor. Ideal
for word processing as its green or amber
screen is very restful to read. (These are the
same professional quality, stylishly finished
monitors as used in the larger Zenith PC
Systems.)
Green Mew Design) Hi-res E 6 9
Amber (New Designl Hi-res E 7 4

LEADS
BNC Lead for Zenith or Philips E 3
Skart Monitor Lead E 5
RGB lead for KAGA E 3
N.B. carriage on Monitors Ell Isecuricori

SWIVEL BASES
for Video Monitors

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.

for 12' Monitors E10 (cam E2.50)
for 14" Monitors E14 (cam E2.50)

INCREDIBLE
WORD PROCESSING

D E A L ! ! !
Watford Electronics, already renowned for
quality products at discount prices, are
offering, the truly spectacular BARGAIN
OF THE YEAR,

A Watford's 32K Shadow RAM Card -
Printer Buffer and the much sought after,
Computer Concepts' Inter. WORD, (a very
powerful package) Al l  this at an
astounding price of:

Only E89 (carr E2)

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 ELE or BBC Master. Just
plug the ribbon cable into the 6502 processor
socket, and fit the compact board inside the
computer. Immediately you wil l  gain not ISK or
even 20K, but a massive 32K of extra RAM!!!

•  IMPROVE your WORD PROCESSING system,
whether disc or cassette based. Don't wait for a
slow printer -  type in text while printing. TWOJOBS DONE SIMULTANEOUSLY and f  100+
saved on a printer buffer.

•  W o r d p r o c e s s o r  users can now type
in letters in 80 columns and have up to 28,000
bytes free 5  times as much as normal.

•  In  WORDWISE (or WORDWISE-PLUS),
preview in 80 columns with the full 24K of  text
in memory. 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 memory, leaving all
the standard BBC RAM free for programs.
Benefit from MODE 0/1/2 graphics and 28K of
program space.

•  Use the FULL 32K or the bottom 12K of the
expansion RAM as a PRINTER buffer for
PARALLEL or SERIAL printers, sound channels,
AS423 etc. Print large text files whi le runninglong graphics programs, and have all yourbuffer Options available as well
f•FX15,21.138,145,ADVAL etc). Please note Only
a 12K printer buffer can be used with Wordwise
orrWoordwise-Plus, due to the way they arewritten.

•  Ensure COMPATIBILITY with a vast range of
hardware lincluding our IROM board, the ATPL
ROM boards, double density boards, second
processors), and software lincluding BASIC,TOOLKIT, VIEW, WORDWISE 11.20 -1-).
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 ofa 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.

•  Unique facility to turn ROMs off  and on
again. Unlike all other ROM managers, this
feature does not use 'unofficial' memory. Two
bytes of normally user-inaccessible memory on
the RAM card are used to ensure ROMs are
disabled WHERE OTHER ROMS FAIL,

Only E59 (can- E2)
(Price includes a comprehensive manual

and the ROM)

Continued



111

21111111

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
demonstration.
EXAMPLE PACKAGE
BBC Master 128K Micro, View wordprocessor. View sheet, Basic Editor,
Terminal Emulator, Twin 800K 40-80 track double sided Disc Drives, Zenith
Hi-Res green monitor, Panasonic KX-P3131 professional quality Daisy Wheel
printer, Gemini Database, Spreadsheet, Beebplot Graphics, Cashbook, Final
Accounts, Mailist, Easiledger, Invoice & Statements, and Stock Control
packages on disc with manuals.

Mark II Light Pen
You no longer have to fiddle wi th the brilliance control or work in the shade
as this NEW Mark II Light Pen is totally insensitive to local l ighting
conditions. It only operates on high frequency l ight from the TV or Monitor.
The red LED Indicator on the Mk II pen, l ights 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 PEN-PAL Software on Cassette or Disc.
Please specify.

Special Otter Price; E15

THE EPSON RX-FX-KAGA PRINTER
COMMANDS REVEALED (BOOK)

So you bought yourself a new printer, because the salesman in the shop
showed you how clever it is and impressed you with all sorts of printouts to
show its capabilities -  he may even have offered you a special price.

However, now that you have got 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 when you type in the
example programs, the computer throws the 1PRINT statements back in
your face.

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

This book describes in plain, easy to understand English, how to use and
make the most of your KP810. Canon PW1080A or any Epson FXI30
compatible Printer with the BBC 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 explained in detail, with an
accompanying BBC Basic program and an example of its use from
Wordwise.

Superb Value at E5.95 (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 a 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 15 remittance for an upgrade. Please pack the ROM securely and
address the package to our Upgrades Dept_

WATFORD's &  ACORN's
SINGLE DENSITY DFS

Watford's popular and widely acclaimed DFS has now been available for
four years. and has gained a large following amongst senous users of  the
BBC Micro. Owners o f  Acorn or any other standard DFS can upgrade to our
"Ultimate" DFS merely by replacing their OFS ROM. See below for this
upgrade. (PS_ Watford's highly sophisticated DFS is ful ly compatible wi th
Acorn DFSt PRICES

•  Complete Disc interface Kit including DFS ROM and
fitting instructions E 6 2

•  A c o r n ' s  0-90 OFS Kit complete £ 5 1
•  ElFS Manual (Comprehensive) ( n o  VAT) £6.95

(RS. Our  comprehensive OFS Manual covers both
Acorn & Watford OFSs).

•  Watford's sophisticated DFS ROM only f  16
•  We  wil l  exchange your existing DFS ROM for

Watford's Ultimate DFS ROM for only f  12
•  DNFS ROM only f17 •  ADFS ROM only E25
•  Watford's DFS is exclusively available from Watford

Electronics and their appointed dealers only. Every
ROM carries a special label with LOGO and serial
number.

WATFORD's DOUBLE DENSITY
DFS INTERFACE

The DDFS from Watford Electronics represents a new standard in DFSs for
the ABC micro. This is a double density version of  our popular single
density OFS, and combines all the features o f  this powerful OFS with the
advantages o f  a system that gives 80% more storage per disc in double
density mode, P.S. -  Please note that not all DOFSs are capable o f  providing
either the full 80% storage increase, or  of allowing a file the full site of the
disc -  Ours allows both of  these/ Operates both in Single & Double Density
modes.

The typical piece of  games software these days is provided upon a
protected disc. In order to work on any double density system (including the
others on the market) a protected piece of  software needs to make calls
through the OS WORD 817F routines. To  ensure compatibility, the Watford
DDFS features probably the most comprehensive and powerful 8271
emulation ever written for a double density system_

PRICES
•  Complete DDFS Kit incl. fitting instructions £ 4 6
•  ODFS Manual ( n o  VA T,f6.95
•  W e  wil l  exchange your existing Single Density
()FS Kit for our M P S  Unit at E 2 9

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 E625

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
iargon surrounding the choice and use of these systems.
For instance, what is the difference between single and double density
formats, how can you use a 40 track disc on an 80 track disc drivel What is
the difference between a INS and disc interface kit? Should you acquire a
single Disc drive or twinl What does 48 TPI and 96 TPI discs mean? These
are lust a few of the questions you may have asked yourself and never
found the answer or maybe you have yet to encounter these questions.
Now the mystery of buying a suitable interface and disc drive for your BBC
micro is revealed in Watford's new book entitled 'MYSTERIES of DISC
DRIVES 81 INS REVEALED'. It describes in fine detail, yet remaining very
readable to the beginner, how disc drives operate, the type of interfaces
available, which type of discs to use on a disc drive and how data is stored
on the discs.

ANTISTATIC
LOCKABLE DISC
STORAGE UNITS

Gives double protection -
Strong plastic case that affords real

protection 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 fi l ing o f  discs-
•  M35  • holds upto 50 discs £ 8
•  M85 -  holds upto 95 discs

DISC ALBUMS

Only E899

E5,95 (Book No VAT)

Attractively finished in antique brown leather look vinyl. Stores upto 20
Discs. Each disc can be seen through the clear view pocket.

Five twin Packs incl.
10 Cassettes Only: £5

Eat

STAK-PAK
The unique computer program fil ing and
storage system. Made of tough black plastic,
these compact drawer sections hold two
cassettes each and lock together vertically
to form miniature cabinets of any height.
Each drawer section has two C12 Data
Cassettes with labels plus external index
card.

FLOPPY HEAD CLEANER KIT
The heads in floppy drives are precision made and very sensitive to dirt. The
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. L B

PLASTIC
LIBRARY CASES

FOR 5V.i" DISC STORAGE
holds 10 Discs. E 2 , 0 0

D U S T  C O V E R S  (For our Disc Drives)

Single CLS (without PSU)l 3 . 2 0  Tw i n  CLD (without PSU) £3.85
Single CS (with PSU) £3.95 T w i n  CD (with PSUI E3.90
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Quality Disc Drives from Watford
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
mode. A l l  disc drive type numbers start with the prefix " C "
The tinting on some of  the boxes i5 used to indicate which Drives are 40
track (non-tinted) and which are 80 track (tinted). A l l  our drives are o f
Japanese manufacture. A l l  our 80 track drives are already fitted with a 40-80met s e l e c t  switch.

All our Disc Drives are Double Sided and wi l l  operate in both Single and
Double Density modes. Extensive experience of the usage of  disc drives
suggests that the JAPANESE drives currently represent about the best in

199 t e r m s  of  speed, reliabil ity and overall "elegance" available for the BBCMicro.

Various other "manufacturers" of disc drives for the BBC micro (more
accurately, •'packages" label other manufacturers drives with their own
namet We buy the high quality JVC and Mitsubishi drives in large
quantities directly from the manufacturers, package them and sell them at
"dealer" prices direct to the public.
If you look around the popular BBC micro press, you wi l l  find that the prices
we quote for the top quality, new slimline disc drives are, virtually without
exception, some of the best around. These prices, coupled with the backup

:t to o f  one o f  the country's largest distributors o f  BBC peripherals provides alof s u p e r b  deal.

Unless you anticipate using dual drives in a fully expanded BBC system for
long periods of  time with little ventilation, then we suggest that our range o f
"CL" disc drives without the PSU (Power Supply Unit) would be quite
adequate (extensive tests within our workshops have confirmed this). A l l
drives are supplied complete with a SPECIAL UTILITIES Disc, Cables and
Plugs. The Drives with power supply have a mains moulded plug for safety
purposes. Ideal for Schools & Colleges. We  are now able to supply all single
disc drives with Power Supply, i n  either single or dual case. (Dual case has a
twin date cable and a power supply capable o f  driving two disc drives)
allows easy expansion to a dual drive unit, a t  a later dale. 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 o f  tomorrow, no t  just today)!

When using a BBC Micro, most  people f ind themselves short of desk space.
The Watford's BBC Micro plinths form an ideal way o f  recovering some of
this precious space) your BBC. Disc Drive and Monitor can all occupy the
same vertical footprint and still be comfortably situated. Wi th the Watford
Double plinth, your  Disc Drive is mounted vertically at one side, leaving a
very valuable area directly in front of  you for such useful items as spare
discs, pen, paper, reference manuals, etc. Follow the trend with Watford
plinth. (Turn to the 10th page o f  our advert for the Plinths).
P.S. A l l  our 5Mi- Disc Drives are compatible with the Compact Micro. A l l  you
require is.the special Compact Disc Drive Cables designed by us.

Cable to connect 51/4" Disc Drives to BBC Compact
Single E9 T w i n  E12

Capacity
Drives without P S,U. Drives with P.S1J.

Single Twin Single Twin

200K
1360KI

CLS 200
195

CS 200
C108

400K
I720K)

CLS400S
£96

CID 400
1180

CS 400S
1109

C0400
1200

S O O  K
(1,44Mi

T

CLD 800S
1183

Co 800S
f204

•  TWIN Disc Drive Case, complete with Power Supply & Cables E43
Securicor carriage on Disc Drives E5 to £6ri

:all

is
a

BC

•ed

stic,

Prefix C =  Cased Drive
L -  Less PSU
S -  Single
D e. Double

Suffix $  =  40,80 Switchable

CLS400S -  Cased drive, Less power supply uni t  Single 400K,Switchable (40-80 track).

1 1 6 6 1

3M -  DISKETTES
Appointed Distributors) A l l  our discs carry a lifetime warranty. These discs

la ar be sq.utet in operation and insert positively with their reinforced hub rings.Boxes of  10 supplied complete with self stick disc labels and write protect

Top quality 3M -  SCOTCH Diskettes from Watford Electronics (Your 3M

1 1 1 1 6 , N )
•  1 0  N 514' S/S DID 40 Track Diskettes
•  10  x  5g i •  D/S OlD 40 Track Diskettes
•  10  x  514- D / D  80 Track Diskettes
•  10  x  5  Ki'D/S Dip 80 Track Diskettes
•  Hi-Density 10 x  I  .6M DB DID for JAM
•  10  x  3  V,' S/S DID 40180 track Discs
•  10  x  356- CID D/D 40/80 track Discs

TOP QUALITY 31/2" & 51/4" DISKETTES
To complement the range of quality discs and disc drives that WE already
self. 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 complete with selfstick labels and packaged in an
attractive plastic library disc box to protect them from damage. We stronglyrecommend these Discs,

DON'T SETTLE FOR LESS, BUY THE BEST
•  1 0  / 1 4 3  3 .Y.1 CVS D/D 80 Track Discs
•  1 0  x  At4  5,v•-S/S DID 40 Track Discs
•  r o  A. M S  534-0/S D/D 40 Track Discs
•  10  x  M 7  5!4"0/S DID 80 Track Discs
•  3"Double Sided Discs

Type S - S  801
•  Without  Sleeves £ 4 9
•  With Sleeves £ 5 0

ACORN WINCHESTER DRIVES

D-S 80T
£74
E75

E20
E9

E l l
£14

E3 each

Special BULK OFFER on 51/4" DISCS
(Supplied packed in plastic storage Unitsi

(Lifetime warranty on Discs/

BULK PACK DISCS in lots of 100

Suitable for direct connection, via the 1MHz bus, to any EIBC running ADFS
These Acorn Winchester disc drives are fast and extremely reliable. Each
Winchester comes complete with the Level III Econet File Server software.

10 Megabytes 11050; 30 Megabytes E1549

WATFORD's WINCHESTER DRIVES
▪  20 Megabytes with ADFS
•  40 Megabytes with ADFS

WINCHESTER WORKSTATION
20 Megabyte Winchester, plus a Tape Streamer and a 400K Floppy Drive all
housed in a plinth with cooling fan f 1 4 9 9

E10
E12
115
E15
132
120
124

Twin 800K Double sided 40-80 track switchable disc drives mounted in an
attractively finished Beige colour plinth for the BBC Micro. Supplied
complete with integral power supply, cables and Utilities disc. The
switches are mounted on the front panel for ease of use.

COP BOOS for BBC Micro E 2 1 0
CDPM 8009 for Master E225

ISecuricor Caer. 171

ACORN's Special Twin 800K Disc Drives
Specially mounted side by side in a Master Plinth. Supplied complete with
Manual and Cables. Plugs directly to the Master Computer.

RAP £250 Our Price: Only E199 (carr £7)

1636
1999
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Harness the full potentials of your Epson RX &
FX Printers. Impress your friends and business
colleagues with the quality of your letters and
printed material with Watford's very simple to
use EPSON NLO! (Near Letter Quality) ROM.
Suitable for FX80, RX80, RX8ORT, FX100.

Look at the features:
•  Simply type 'N1080-100 and a single VDU
code to use NLQ print.
•  NLQ is then available without any
modifications from BASIC, WORDWISE, VIEW
(with NIC1 DRIVER) or virtually any other
prociram or language.
•  Single codes select PROPORTIONAL type
(yes even on the RX80I ENLARGED type;
UNDERLINED type. These features can be used
seperately or in any combination.
•  Full UK character set) Standard 'pica size')
Proportional spacing; Enlarged; Underlined;
Normal type.

The N1Q ROM is supplied complete 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: E25

VIEW PRINTER DRIVER
for NLCI ROM

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

E7.00
(Hi-View compatible)

THE NUI  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 NLQ
option that it offers; perhaps one of the more
weaker points is the effort required to design
your own custom NLO font,

Well the solution is here NOW in the shape of
Watford's NLO DESIGNER ROM' For the BBC
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 versatile NLO
DESIGNER, it can be saved to disc, downloaded
to your Xaga (or Canon) printer, or even
programmed into an EPROM (given the
appropriate hardware) and then plugged
directly into your printer so that i t  is available
immediately when you turn it on.
Downloadable Fonts require 6264 RAM chip
fitted. Now ABC Master compatible.

A 40 or BO track (please specify) FONT
Disc containing 9 Fonts, (Italic, Courier,
Courier Italic, Script, Copper Plate,
Shadow, Bold, Double Print, Gothic and
Greek is now supplied FREE with every
package.

(PS. This ROM is not suitable for Epson
printers.)

•  NILO Designer ROM a. FONT Disc E25
•  K a g a  Individual FONT ROMs E•15

k  (

DUMPOUT 3

A highly sophisticated screen dump ROM. This
has to be the most flexible and powerful screen
dump ROM yet produced for the BBC micro. It
will put on paper anything you see on the
screen, including all Mode 7 facilities etc. We
have to admit that there is one facility that we
cannot replicate -  i f  anyone can supply flashing
ink we would like to know!
The ROM also provides window setting utilities
and two new °SWORD calls that allow mode 7
graphics pixels to be read and plotted using the
standard graphic co-ordinate system. The latest
version includes a graphic dump trigger for
dumping screens from games whilst they are
running.
Two commands are used to operate the dump
routines(
*GIMAGE -  This provides a full graphics dump
of any graphics mode, Plus modes 7 and '8'.
There are many optional parameters but you
need only specify the parameters you wish to
change.

Features available include:
•  Vertical and horizontal scaling through all the

graphic modes and mode 7
•  Rotation of the image produced through 90,

180 and 270 degrees
•  Left hand indentation setting
•  Screen dump window definition
•  Colour grey scaling
•  Tw o  tone fast dump
•  Special colour mask
•  Mode 7 contrast expansion
•  Mode 7 contiguous dump
•  Key triggered dumps
•  User  port switched dumps

What does the independent press sayl
Practical Electronics, May 1985
"The Dump Out 3 ROM from Watford
Electronics represents one o f  the most
sophisticated types of  printer dump utilities
available for the BBC Micro.. " .
"an extremely sophisticated and powerful
dump utility".
"VERDICT -  Dump Out 3 ROM has all the
facilities which you are ever likely to need for
producing printer dumps. The facilities available
work extremely well 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 printer".

The Micro User Feb. 1985.
"Well, here is that winner"!
"provides) some rather sophisticated screen
dumps Producing high resolution paper copies
of  graphic-screens in any (graphics) mode wi l l
be the major reason fur buying this ROM, and
this is where Dump Out 3 performs PAR
EXCELLENCE". (Our capitals for their italics.)
"The versatility of 8GIMAGE (the graphics
dump command) when using these parameters
is amazing. Pictures of  almost any size, shape,
contrast or distortion may be produced without
the need for a reducing photocopier or trick
photography".
"Without reservation I wholeheartedly
recommend the Dump Out 3 ROM as the
ultimate screen dump facility for the BBC micro.
It is easy to use yet highly versatile, and caters
for all BBC screen modes in multi tone high
resolution printing Whole,  partial, rotated and
scaled screens may be dumped to almost any
BBC compatible dot matrix printer (see our list
at the end of this advert). A t  E25 it must
represent excellent value for money and surely
cannot be beaten".

Designed for use with the following printers.'
Gt.P. GM/100/250, CANNON. STAR, KAGN
TAXAN, NEC. SHINWA CP80. GEMINI, EPSON
MX/1;90FX M1009, NEC PC8023, OMP700/200,
Aim Panasonic KX1080. Mannesman Tally etc.

K

Price including comprehensive manual

r , . U M• k a m  M A N A G E R
R I  A  r . 0 0

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 BEEBLIG
November '84.)

Basically, ROM Manager offers you the ability
to turn off 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 ABC Plus features many of the
abilities of this powerful R O M

Many more facilities available.
SPECIAL OFFER E20

THE AMX
MOUSE

Now supplied with the NEW SUPERART
Software ROM & Disc at no extra cost

O N L Y :  E 6 3  ( c a r r  f1.501

giving away, absolutely FREE, our

popular Colour Art  software package worth E l l
AMX Mouse package purchasedwith

r et n-, h a everys

AM X DESK Package M O O
AMX UTILITY Package E 1 1 • 0 0
AMX SUPERART Package E 4 2
AMX PAGE-MAKER Pack
Best desk-top publishing software.
Works with keyboard, joystick andE32

£19
£19
£19

AMX Mouse
AMX 3D ZICON Disc
AMX Database Disc
AMX XAM Educational
AMX MAX( A gem of desktop
(ROM)

RB2 MARCONI
TRACKER BALL

This popular unit is supplied
complete with software,

£17

Price: E50

FLEET STREET EDITOR

(Write
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DIAGNOSTICS
DISC

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 cornpetent friend
with a large degree of patience or to find your
nearest dealer and pay him to find out what is
wrong.
At Watford Electronics, we realise how difficult
it can be when faced with a problem, finding
yourself a long way from your nearest dealer,
or even lust uncertain about your Beeb's health,
but not wanting to waste time and money
taking it to be looked at_
The solution to these problems is here now, in
the form of the Watford's Diagnostics Disc. This
excellent utility is specially designed to test out
the following areas of your Beeb:
RAMs, R O M ,  ULAs, Sound, Keyboard, Disc,
RS423, ADC, User Port, Printer Port, Cassette,
Joysticks, Speech, Disc Drives, 6502 and Z80
2nd Processors.
This utility is an invaluable aid for all those who
take the reliability of their system seriously. A
comprehensive manual provides full operating
details and a list of possible causes and
remedies for any faults that you may find along
the way. The package also enables a permanent
equipment and service record to be maintained,

Only E20.00

BBC Publication's
Popular Educational Software

•  Maths with a Story 1 (Cassette). 4 primary
level maths programs E 1 0 . 9 5

•  Maths with a Story 2 (Cassette) 4 further
maths programs E 1 0 . 9 5

•  Picture Craft (Disc) 6 - 14 age group. Pack
consists of flexible geometrical design &
colouring programs E 1 9 . 9 5

•  WAVES: Science Topics (Disc) CSC 0  Level
Physics program. E 1 4 . 9 5

•  RELATIONSHIP: Science (Disc) 0  level
Biology program. E 1 4 . 9 5

111 BONDING: Science (Disc) 0  Level Chemistry
program. E 1 4 . 9 5

•  ELECTROMAGNETIC SPECTRUM (8 Discs) 0
Level program. E 1 4 . 9 5

•  ELECTRONICS IN ACTION (Disc) 0  Level
program £ 1 4 . 9 5

•  NEWTON & THE SPACE SHUTTLE (Disc) 0
Level program. E 2 0

•  ECOLOGY (Disc)°  Level program_ E 2 0

•  POLYMERS (Disc)0 Level program E 2 0

•  Clasification & Periodic Table 0  Level. The
suite is supplied with its own database of
chemical elements which can be classified
according to your own rule. E 2 0

•  FOOD & POPULATION (Disc) 0  Level
program. E 2 0

•  MICROTECHNOLOGY (Cassette) 0  Level
program. E 6 . 9 5

•  A VOUS LA FRANCE 12 Cassettes) A French
language home study aid, E 1 7

•  DEUTSCH DIREKTI (Disc & Audio
Cassette) E 2 0

TED
The Teletext Editor Package

for serious users
TED is the brand new package from Watford
Electronics for the 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),
designing 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 botders 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 itself. 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), routing selection (both predefined and
keyboard specific), 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: E35

ROM-SPELL
"way ahead of any competition"

HOM-SPELL is probably THE most advanced
and fastest spelling checker available for the
BBC Micro. Printed below are some extracts
from a recent independent review (A&B
Computing Nov, '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 ofthe time . . "
"The 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 a
good indication that ROM-SPELL is going to be
a very popular product indeed".
" . . .  ROM-SPELL is by far the best spelling
checker for the unexpended BBC B (with or
without word processor). 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 E500".
" . . .  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, f e e l  confident
that ROM-SPELL will woo the word processing
public with no problems at all".
Compatible with: View, Wordwise &
Wordwise -0-.

Don't settle for less, Buy the best.
E25

(Not compatible with 1770 ()FS)
(Please state 40 or 90 track 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 remove the lid_ The
printer plinth is equally sturdy but without the
cooling slots. It allows for access to the paper
from the front as well as from the rear, la
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 BBC PLINTH
DOUBLE BBC PLINTH
PRINTER PLINTH
SINGLE MASTER PLINTH
DOUBLE MASTER PLINTH

El 1 (cam 11.50)
E20 (can. 12.00)
EIO icarr. £1.50)
E14 (carr f 1.50)
£25 (carr E.2.00)

COPY HOLDERS

How often have you been about to type hand
written notes into your computer when you find
that there's nowhere to rest the paper or that
your notes are resting at the wrong angle to
read the type? Whether the notes be your latest
program or the draft of a new trilogy, the new
Manuscript Holders from Watford are superb
for holding your paper at the ideal height and
angle to allow you read and type in ease andcomfort.

Available in 2 versions, desk resting and shelf
clamping versions, these two units hold your
paper firmly by means of a magnetic rut er and
a clip grip.

Amazing value at only
Desk Top E10 (carr. £2)

Angle poise Elit (cart. 1.3)
All prices in this advert are exclusive of VAT.

Continued



Allows you to  change your  ROMs quickly and
efficiently, w i thout  opening the  l id .  The ZERO
INSERTION FORCE (ZIF) socket is located into the
ROM Cartridges position.

•  Ve r y  s i m p l e  t o  i ns ta l l .  N O  SOLDERING
required. The ZIF (Zero Insertion Force) el imi-
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.

•  A l l  data and address lines are correctly termi-
nated t o  ensure correct operat ion o f  suitable
ROMs w i th  the  BBC micro. W e  also supply a
purpose designed see-through storage container
with anti-static lining, allowing you to store up to
12 ROMs, protecting them from mechanical and
static damage.

•  This versatile hardware solves the problem of
running out of socket space. Simply lift the ROM
from the ZIF &  insert a different one (No pulling
or pushing o f  Cartridges. i t  i s  a  m u s t  f o r  a l l
professionals and Hobbyists alike.)

•  BBC, B+ and Master compatible.
ONLY E15 (carr £2)

16K Sideways
RAM Modules

Low Profile
CARTRIDGE SYSTEM

Complete System consists of: Low profile ROM
Cartridge, Socket housing,  Cable assembly,  5
Labels and a library storage rack.

•  Complete System E l  1
•  Spare Cartridges £ 2 . 5 0
•  Spare Rack £ 1 . 5 0

Complete with such features as read and wri te
protection, these n e w  modu les  f r o m  Wat fo rd
Electronics are ideal fo r  the hobbyist, software
developer and ROM collector.
Key points to note about this new addition to the
Watford range of products are:

•  Write protection (useful i n  a  var iety  o f
circumstances).

•  Read protection (al lows recovery f rom ROM
crashes).

•  Compact construction.
•  May be f i t ted i n  systems even w i th  a  ROM

board.
•  Mult iple units may be fitted, even with a ROM

board.
•  No  overheating or overloading problems.
•  Free utilities disc supplied.
•  Can be used as a 16K PRINTER BUFFER.
•  Ideal for professional software development.
•  Supplied with utilities software disc.

Only: E29 (carr £2)
Optional extras

READ and WRITE protect Switches E 2  each
Battery for Battery Backup E 3

16K DISC RAM

Unlike o ther  R A M  boards,  t h i s  revolut ionary,
battery backed up,  wr i te  protectable 16K side-
ways RAM board allows you to run from disc
every sideways ROM available.
Features available are:
•  N o  soldering or  modifications t o  BBC micro

necessary.
•  Plugs into normal ROM socket fitting neatly

under the keyboard al lowing 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.

•  No  messy plugging and unplugging o f  your
ROMs. S imply  Load the one y o u  wan t  in to
DISC RAM.

•  Ideal for Professional users to develop ROMs.
Backup facility allows testing of final versions
without using EPROMs.

•  The switch provided allows backup and write
protection to be switched off externally.

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

New Low Price: E32 (carr E2)
P.S. 16K DISC RAM Board is not designed to work
in conjunction with a Sideways ROM Board.

SOLID STATE
16K SIDEWAYS RAM

This new uni t  f rom Watford, which utilises the
latest i n  Static HAM technology, offers 16k o f
easy-fit sideways RAM i n  a  very compact un i t
with a footprint no larger than a standard 28pin
EPROM. With only a  single flying lead termi-
nating i n  a  min i  hook-on probe, t o  f i t ,  ( n o
soldering required) this compact unit works with
any BBC Micro with or  without a  ROM board.
Compatible with BBC B Pius_ Like our other 16K
RAM Modules. this unit is very simple to fit.

Only E 2 8  ( c a r t  2)
Supplied complete with comprehensive software
on Disc, Operating and fitting instructions.

Do you  f ind t h e  16K Sideways R A M  Uni ts
confusing? If so, w e  have compiled this quick
questionnaire to help YOU decide which is the
best one for you. I f  the answer to  any of the
questions is yes, then use the index number to
select f r o m  t h e  boards be low.  Opt ions  i n
brackets indicate possible secondary choices.
Do you require:

•  Sideways RAM for a BBC B4
Choose 1, 2 or 3.

•  Sideways RAM for the B+? Choose 3.
•  A  small, basic module? Choose 3.
•  A  s i deways  R A M  m o d u l e  f o r  a  R O M
board? C h o o s e  1 o r  3.
•  A n  easy to use utilities disci Choose 1,2 or
3,
•  More than one module installed at once?
Choose 1 or 3.
•  To use sideways RAM as a printer buffer?
Choose 1 or 3.
•  Battery Backup? Choose (1) or 2,
•  Write protect for RAM (makes ROM look
like R A M ) ?  Choose (1) or 2.
•  Read protect (allows recovery from cra-
shes)? C h o o s e  1_

Key:
11 16k Sideways RAM Module
2) 16k Disc RAM
3) Solid State 16k Sideways RAM

GRAPH PAD 2
Supplied complete with SoftwareE60 (Carr. £3)

Nigahmak
SOLDERLESS

SIDEWAYS ROM
SOCKET BOARD

In t h e  M a y  1986 Micro User's independent
review, t he  wr i te r  concludes, " T h e  board has
been well laid out. Its position is much better than
others — not over the HOT RAM chips and further
away from the disc controller area". "I  give the
solderiess ROM board the thumbs up and wish it
success".

This brand new board from Watford Electronics
is designed specifically for those wishing to add a
ROM board to their own BBC without the need to
perform any soldering.
This n e w  b o a r d  expands  t h e  t o t a l  possible
number of ROMs in a BBC from 4 to 16.

Unlike our competitors inferior boards, the ONLY
•

upgrade required for fitting battery backup to the
Watford Solderless ROM board fall Watford ROM
boards, actually) is the fitting of the battery itself.
(No other expensive components are required.)

•  The key features of this new, no fuss, easy to
install q u a l i t y  p r o d u c t  f r o m  BBC leaders
Watford Electronics are as follows:

•  Increase your BBCs capacity for ROMs from it
to 16.

•  No  soldering required.
•  Very  low power consumption.
•  Minimal space required.
•  Compatible with Torch, DEWS, RAM Card, 2nd

Processor, etc.
•  Socket 14 takes two 6264 RAM chips.
•  Read protect to make RAM "Vanish") allows

recovery from ROM crashes.
•  Battery backup option for RAM chips.
•  Supplied ready t o  f i t  w i t h  comprehensive

instructions.

Price: Only E32
Battery backup fitted E36

(carriage f2)

The BBC B+ Micro
ROM EXPANSION BOARD

Specially designed for all BBC Plus users, the
board sits in an  external box, and will accept
either 10 off 16k EPROMs, OR 10 off 32k EPRONAs.

With the 32k EPROMs, only 5 can be 'online' at
once (that's all the 6 + can address, as each chip
'holds' two  normal sockets worth), but  you can
swap between the two banks if  necessary. With
the 16k  EPROMs, y o u  c a n  obviously address
them all at once. An  extra card can be added to
permit 2 banks of 10 EPROMs to be used lagain
with only one bank available at once).

The ROM box, which has its own mains power
supply, and connects t o  the BBC Plus via
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.E7 9 (carr £2)
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ROM/RAM
CARD

A must for all serious users

Watford Electronics announced t h e  f i r s t  e v e r
commercial ROM board for  the BBC micro, the
Watford Electronics 1 3  ROM Socket  Board  3
years ago. Following the success o f  this board,
we have designed what probably represents the
ultimate in expansion boards, the new Watford
Electronics ROM/RAM board,  Th is  h igh ly  ver-
satile a n d  sophisticated board  represents t h e
latest i n  ' ' 2 n d  g e n e r a t i o n "  s i d e w a y s  R O M
technology for the BBC micro, designed to satisfythe serious BBC user.

•  NO SOLDERING required to fit the board.
•  NO overheating problems.
•  No  User Por t  corrupt ion (avoids prob lems
with the mouse, modems, Eprom Programmers,etc.)
•  Fully buffered for peace of mind.
•  Firm mountino in BBC micro.
•  Compatible with all BBC micros (not BBC+ orMaster).
•  Total number of R O W  increased from 4 to A.
•  Up to 8 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 f o r  CMOS R A M  (ALLEVIATES
crashes during ROM development).
•  Separate RAM write register (8iFF30 to &FF3F1.
•  Automatic w r i t e  t o  current ly selected R A M
socket for convenience.
•  Accepts any ROM.
•  FREE utilities disc packed with software.
•  Compatible w i th  our  DDFS board, 32k RAM
Card, Delta Card, sideways ZIF, etc.
•  Large printer buffer,
•  UNIQUE Fu l l y  imp lemen ted  R A M  FILING
SYSTEM (similar to the popular Watford INS):
•  ROM to RAM load and save facilities.

The SFS (Silicon Filing System) can utilise up
!o the fu l l  128k o f  RAM (wi th  the  SFS i n  any
paged RAM) as a SILICON DISC. This behaves as
a disc drive, w i th  al l  the  normal Wat ford DFS
features ( inc ludino ° S W O R D  & 7 F  f o r  R O M -
SPELL, etc.) to provide an environment that looks
am a disc but loads and saves MUCH faster.

The ROM-RAM Board plugs into the 6502 CPU
socket. Th is  leaves t ree a l l  t h e  exist ing ROM
sockets, which can still be used normally.

Any ROM that can be plugged in to  the BBC
micro's own ROM sockets may be used in  theROM-RAM Board.

The ROM-RAM Board  i s  supp l ied  w i t h  a l l
ndered options fitted as standard_ Upgrade kits
with full instructions) are available for all of  the

cations, for later.
Please write in for further details.

INTRODUCTORY PRICES:
•  ROM/RAM card with 32k dynamic RAM 1 3 9
•  ROM/RAM card with 64k dynamic RAM . 1 5 2
•  ROM/RAM card with a massive 128k dynamic
RAM C 8 0

(carriage on ROM-RAM Card E3)
OPTIONAL EXTRAS:

•  16k plug-in Static RAM kit 1 5
•  16k Dynamic RAM for Upgrade 1 7 , 5 0
•  Battery backup 1 3
•  Read and Write protect switches f 2  each
Complete ROM-RAM board
, fall options installed) 1 8 0

The MODEM from Watford
At last a professional MODEM for the BBC Micro
Unlike other 'Modem packages' this is a complete
package there are no extra software costs to get
'Lip and running'. O f  course Le MODEM is multi-
standard, i.e. 300300. 1200/75 & 7511200 UK and
BELL (USA) are all supported_

The features that  make Le MODEM such goodvalue are •
•  A  comp le te  communicat ions te rm ina l  tha t
transforms your BBC Micro into a very powerful
World-wide data transfer system.
•  Au to  Dials, Au to  answers, a n d  is completely
controlled by your micro_ There are no externalcontrols/
•  A l lows you t o  access PRESTEL, B.  G O L D ,
THE S O U R C E ,  M I C R O L  INK, M I C R O N E T,
MICRO WEB. 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 therest,
•  Suppl ied w i th  a  comprehensive telecomens
package in a 15K sideways ROM which includes a
FULL P R E S T E L t e r m i n a l  a l l o w i n g  T E L E -
SOFTWARE to be downloaded.
•  A  comprehensive 5 0  co lumn terminal. Th i s
includes XMODEM error checked transfer proto-
col, to al low error free data transfer anywhere inthe world!
•  FULLY control led b y  s imple ' "COMMANDS
allowing you to control it from your own BASIC
programs. To  get you started we supply a FREEdisc o f  bundled software!
•  Connects to the 1MHz bus. A 'AUDIO ON-OFF
command allows you to  actually hear the tele-
phone line 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 correctly.
•  Packaged in such as way that you need noth-
ing else except a BBC Micro to communicate with
computers all over the world.
•  FREE Registration to MicroLink_
•  AT  Approval applied for.
!When order ing ,  p lease  spec i f y  t h e  ve rs ion
required. (BBC or Master,

SPECIAL OFFER

Price: E 7 4
(carr E3)

(Price includes, Le Modem, Software ROM,
Cables & Comprehensive Manual)

(Write in for further details)

Nightingale Modem
SPECIAL PRICE to our Customers

—p....b.-E99
(Price includes: Nightingale Modem, Commstar
ROM pack, Cables & Comprehensive manual)

Nightingale Modem without software O n l y  £87
COMMSTAR ROM package only E 2 9

'P&P on modem €2.00)
Auto Dial-Auto Answer Board (non BABT) £ 4 . 8
Auto Dial Utilities Disc £ 9 5 0
OBBS Bulletin Software £ 2 0 0 0

APOLLO . . . 1 0 0 0 , 4 t , - .

I • • • • •  , m • d . • • • 1

The NEW Modem from Watford
Following numerous  requests f r o m  y o u ,  o u r
discerning customers f o r  a n  APPROVED, L o w
Cost & High Performance modem with Auto Dial
& Au to  Answer facilities as standard) we  bring
you the versatile APOLLO Modem. Just compare
the features and look a t  the  price (which inci-
dentally inc ludes  t h e  c o s t  o f  t h e  Sof tware,
manual and BBC connecting cable). We are sure
you wi l l  agree that Watford Electronics in their
traditional way are giving you a super 'value for
money' deal_

Just look at these features:
•  V21 f o r  Bullet in boards, Microl ink, TelecomGold, etc_

•  V23 f o r  Prestel, H o m e  Banking, a n d  o therViewdata services.

•  Reverse V23 allows User run Viewdata service.

•  1200-1200 half duplex, for communications.

•  XMODEM, HEX and ASCII file transmission_

•  Au to  Dial of given 'phone number.

•  Au to  Answer for User's Bulletin Board.

•  80 column terminal with split screen facility.

•  Prestel text screen dump,

•  Ful ly BABT approved.

•  FREE Registration to MicroLink.

The Apollo is attractively finished in malt black. It
opens the doors to world communication to both,
the Hobbyist  and the  Professionals alike. W i th
baud rates varying f rom 300/300 Originate and
Answer, 1200(75 a n d  75/1200 fu l l  dup lex  and
1200/1200 half  duplex, virtual ly al l  the popular
tale-services can be accessed. A comprehensive
Comms ROM oversees the use o f  the APOLLO,
providing simple commands for all the software
controlled facilities. APOLLO is an ideal modem
for both the f irst t ime  buyer and the seasoned
user. Join the Telecommunications Revolution -
Buy a Watford APOLLO!

Special Launch Price: 1 E 7 5
(Carr E3)

(Write in for full specification)

BT TELEPHONE CONNECTORS
LJU 1 / 4 A Mini Line Master £ 4 . 5 0
ULI  1 /6A Mini Line Slave £ 3 0 0
LJU 2/4A Line Master £ 4 0 0
U U  216A Line Slave f 2 _ 5 0
LIU 3/4A Flush Master £ 3 . 9 5
LAI 316A Flush Slave 1 2 . 7 5
LJU 10/3A Dual Splitter £ 5 . 5 0

4 Way UT Plug £ 0 . 7 5

Versatile B E E B  SPEECH
SYNTHESISER unit

The Watford Speech Synthesiser is a very flexible
speech synthesis unit  based upon the powerful
phonemes sys tem.  T h i s  s y s t e m  s t o r e s  t h e
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 are
provided wi th a 500 word dictionary to get you
started. T h e s e  c a n  e a s i l y  b e  a d d e d  t o  b y
following the notes given in the comprehensivemanual,

SPECIAL PRICE E32 (cart £2)



COMPUTER CONCEPT'S
ROMS

ACCELERATOR
CARETAKER Basic Utility
DISC DOCTOR
Graphics ROM
TERMI
COMMUNICATOR
SPEECH ROM
Printmaster

Wordwiae

ts

E24

Wordwi3e. plus
WORDWISE PLUS

E40
We are giving away absolutely
FREE, the superb Word-Aid ROM
worth E24, with every WORDWISE
PLUS package bought f rom us.

Word- nid

E48
£25
£28
E23
E25
E49
£24
E24

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 accessed via
a special new menu option. This ROM has beer,

I  p e r s o n a l l y  approved by Mr Charles Moir, the

author of WORDWISE PLUS.

•  Alphabetical sorting of names and
addresses.

411, Text transfer options.
•  Chapter marker.
I I  Epson printer codes function key option.
•  Search and display in preview mode.
•  Embedded command removal.
•  Print Multiple copies of a document.
•  Mult iple file options for print and preview.
•  Address finder.
•  Label printer.
•  Mail-merger.
•  Number/delete/renumber.
•  Clear text-segment area.
•  BBC B, BI- and Master compatible.

Only E24
(N.B. Word Aid requires a Disc Interface in your
Micro)

HI-WORDW1SE-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 processor.

Inter SHEET ONLY E37

ICHART
Inter-WORD

Only: E42

ONLY: E26

All  Pr ices  Exc lus ive  o f  VAT

Special Discount price for the existing
Wordwise Plus owners. Simply quote your reg.
number and pay.

Only: E 3 9

VIEW WORDPROCESSOR 2_1 E 3 7

A special version of VIEW designed tor use with
6502 2nd Processor. Available on disc, i t  offers
47K of text memory.

E37

E37

VIEWSPELL with 80 track disc £ 2 9

E22

£12

VIEWSHEET (Acornsoft)

VIEWSTORE

VIEWPLOT Disc

VIEW-INDEX

VIEW

VIEW 3.0 ROM
Price: Only E54

HI-VIEW

Watford's own Sophisticated
VIEW PRINTER DRIVER

for Epson FX80 & KAGA KP

Only £10

VIEW DRIVERS FOR JUKI &
BROTHER H1115 PRINTERS

Only E10

VIEW-VIEW SHEET PRINTER
DRIVER for SILVER REED

(Officially approved by Silver Reed)
Only: 0 0

MINI OFFICE II (disc)

REPLICA 3

E13 (40 or BO track)

1

E36

E14.50

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 wil l  anything else.
30,000 Replicas have been sold to date. It has to
be good.

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 either
context sensitive or insensitive operation.

20, 40 and 80 column operation. Compatible
with ASMO 44491. 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.

Different shapes of Vowels (e.g. Shadda,
Fatha, etcl. Different shapes of Hamza. Pull
English and Arabic character sets with all
special characters.

E85
(Price includes Alnoor ROM, Operating Manuals
Ec a full set of Arabicitnol,sh 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 powerful
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. Al l
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

Epson's MX, FIX, FX. FX, LX. JX80 range, 11180,
supported includecustomised), Printers su

KP810/910, PW1080, JP101, HR15, M1009. GLP,
RIK'  6100, etc.

Other printers are readily supported by
defining a Printer Driver using the built in -
Printer Driver Generator. The features
mentioned below are available to both the built
in Printer Drivers and user defined drivers
(assuming the printer supports the features).

NLCI control. Underline, Bold. Proportional
Spacing, Microspacing. Italic, Superscript,
Subscript, Condensed. Enlarged, Double Strike,
Set lines per inch numerically ie.g_ LPI 6). Set
characters per inch numerically le.g. CPI 5),
Select printer font, Select printer ribbon colour.
Translation sequences, Emulation of BBC
Character Set, Simple numeric expressions 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 when printing.

Other features include a very powerful on
screen preview, with bold, italic, underline,
supertsubscript, enlarged highlights, and a
special printer driver to allow memory 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 comprehensive manual is
supplied. All  in all, a very professional product
for the discerning user who wants power at
their finger tips. IWrite in for a detailed lealletl.

Price: Only E33

CREDIT CARD 24 HOUR
Ansaphone Hot Lines

(0923) 50234-33383

THE INVESTIGATOR
This sophisticated Utility program on disc,
enables you to make security back-up copies of
most of your valuable Disc Software. Makes full
use of all 8271 twi l l  not run with double density
DFSs) facilities to discover the precise format of
your protected disc so that an exact copy can
be produced. Supplied with detailed
instructions. Please specify 40 or 80 track disc
when ordering.

ROMAS
THE CROSS ASSEMBLER AND

MACRO EDITOR
FOR SERIOUS PROGRAMMERS!

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

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

A give away at O n l y  E29
Please specify 40 or BO track disc when

ordering.

Only E20
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Aries B-32
Shadow RAM Card

18 months of intensive research and
development have produced a worthy
successor to the widely acclaimed Aries-820;
the revolutionary Aries-832. This 'second
generation' expansion board features 32k of
RAM and a 16k ROM socket.

Like the BAC 13,-, the 832 provides 20k of
shadow screen RAM and 12k of sideways RAM,
Unlike the 8-4, the 832 has simple software
commands which al low the user to reconfigure
the RAM as 16k of shadow RAM and 16k of
sideways RAM, or all 32k as sideways RAM.

With the B32, the programmer gets up to 28k
of RAM available for Basic, Logo, Coma!, Forth,
Lisp and BCPL programs in any screen mode.
The business user gets extra memory for View,
ViewSheet Wordwise 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 call.

Sideways RAM enables you to load sideways
ROM images from disc, allowing you to have a
large library of sideways ROMs Isublect to the
copyright holder's permission) stored on disc.
The 832's sideways RAM can also be used to
extend any operating system buffer (such as
the printer buffer) or  to load tape programs intoa disc system.

The 832 simply plugs into the processor
socket on your ABC micro -  no flying leads to
connect and no soldering. Provision of the on-
board ROM socket means that the Aries-1332
control ROM does not use up one of yourexisting ROM sockets_

Price: B-32 E80 (carr. E2)

Aries B-12
Sideways ROM Board

This board is extremely well made, simple to
install, reliable when fully loaded and
compatible with the Aries 8-20 and the Aries
8-32. For the business user or educationalist,
the compact and secure internal fitt ing is ideal,
arith the ROM board tucked neatly inside the lid
where it will not cause overheating problems.
The serious software developer and the
hobbyist may prefer to mount the board
externally, giving instant access to the sockets
for experimental purposes, A zero-insertion
force RIF) socket may be fitted to the board to
enhance this mode of operation.

The 812 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
system. In addition, there are two sockets for
sideways RAM, giving up to 16k of RAM using5264 static RAM chips.

The 812 system consists of two parts; a large
fetachable 'mother board' which carries the
udension ROM sockets and a small 'base
>wird' on a short ribbon cable, which plugs into
he existing sideways ROM sockets. This two-
aaard design eliminates the reliability problems
IleViOLISly associated with some other ribbon.cable based systems.
If you do not have an 832 or 1320, a small

daptor module (the Aries 8-12C) is available at
nominal cost. The 6264 static RAM chips used
provide the sideways RAM are advertisedIsewhere in our advert_

Price:
Aries 8-12 E40. Aries B-12C E5

THE ARIES RANGE
HARDWARE

REQUIREMENTS
lea 8-32 & BBC B. MOS 1.20, hardware plugso CPU socket
les 13.12 & ABC B, MOS 1.20, hardware plugso all four sideways ROM sockets and
'elects to the 832 or the 820, The adaptor
es 8-12C module is necessary where these, not fitted.

es B-488 BBC B. MOS 1.20, Hardware plugs)1MHz Bus,

OFFICE
MASTER

OFFICE
MATE

ARIES B-488
IEEE-488 INTERFACE UNIT

The Aries-13488 is an interface unit to enable the
BBC micro to control and monitor IEEE-488 bus
systems. The IEEE-488 bus (also known as the
'GP113' or 'HP-IB') is the standard method of
interconnecting programmable laboratory
instruments and control equipment. Using the
13488, up to 15 devices may be connected in asingle high-speed data network.

Aries B-488 Unit: E238 (Carr 13)

CASHBOOK -  A complete "Stand Alone'
accounting software package for the cash based
sole trader/partnership business_ It is designed
to replace your existing cashbook system and
will provide you with a computerised systemcomplete 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 /VC: BalanceSheet.

MAILIST -  A very versatile program. Enables
you to keep records of names and addresses
and than print, examine, sort and find them, all
with special selection techniques.
EASILEDGER -  A management aid software
tool designed to run alongside an existing
accounting system, Essentially a Debit/Credit
ledger system which can handle sales, purchase
and nominal ledger routines to provide instantmanagement information.
INVOICES & STATEMENTS -  Greatly reduces
the time and cost of preparing Invoices and
Statements by storing essential information like
customer names, addresses and account
numbers. Has VAT routines and footer
messages facility,
STOCK c o p a R o t  -  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 E21

(Cassette or Disc)
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•  DATABASE
•  BEE BCALC 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, datasummaries, etc.

SPREADSHEET- Offers a wide range of
invaluable calculation and editing features.
Beebolot wil l  take files created by Beebtalc to
provide data portrayal in graph, histogram orpie chart format.

EIEEBPLOT -  Provides an easily assimilated
visual representation of numerical data_
WORDPROCESSOR P r o v i d e s  many routines
found in large and expensive packages.

OFFICE MATE Only E10
(Cassette or  Disc)

— M I M E

THE EUREKA CARD

BEEBMON

The most powerful machine code monitor for
t h e  A B C  M i c r o  E 2 4 .

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
time thus freeing the computer very quickly. In
short it makes light work of printing large
documents, screen dumps, etc. It is extremelysimple 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 EffiCs, IBM PCs, etc,
•  Total  compatibility with all software.
•  Cheaper phone bills when using yourModems.
•  Ideal for those doing large graphics screen'
dumps that are slow to print.
•  Mult i-Copy facility allows you to print several
copies via Megabuffer without going throughyour computer.
•  Data Dump facility is included.
•prinBtueirit. in test unit for both the buffer & your

In conclusion it  can safely be said that
MEGABUFFER 256 is the ultimate printer Buffer
for both the amateur and professional user.

Only E99 (carr E2)

L.B.O. Rom
Life & Business Organiser

Use L80  to organise your life from today
until 1999) It can handle literally hundreds of
multi-line messages, as many as you are ever
likely to need, Despite the very wide range of
facilities offered, this professional program is
VERY easy to use and requires absolutely NO
knowledge of computers. A vita/ aid to your
everyday life. LBO is GREAT FUN TO USE!

Price only: E17

(The Unique RAM Expansion System)
The Eureka Card is Watford's latest and most
sophisticated RAM expansion system. Usrng
advanced PAL based technology this card is a
breakthrough in RAM systems for the BBC
micro The  Eureka Card provides the user with
around 58K of  free memory 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 58K long Basic programs Texts  in
VIEW and WORDWISF PLUS up to 58K as well.
This with absolutely NO loss of speed in
accessing your text or program. Eureka consists
of a card containing 64K of  program memory,
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 board is fully buffered to
give reliable operation under virtually anycircumstances.

The Eureka board plugs into the 6502 socket
and has NO messy flying leads. It is compatible
With many other proqucts from Watford, such
as our Solderless ROM Board and our
ROM/RAM Board, A l l  in all, the Eureka Card is
an amazing board. Jump into the age of serious
data processing with a Eureka Card( Please
write in for further details 'on advantages theEureka can offer you'.

Introductory price: Only E89 (cart £3)
P.S. Eureka is only suitable for a standard

model 13; i t  normally replaces any Shadow RAM
cards present. Some speed degredation does
Occur with fi l ing system access_ Eureka cannot
be used at the same time as a secondProcessor).

— " 1 1 1 1 ( 1 §



11

BOOKS (No VAT on Books)
£3.95
0 . 9 5
0 . 9 5

£19.95
£11.95
£19.95

£7.50
0 . 9 5
£9.95

15 Hrs Word Processor Using BBC
30Hour BASIC (BBC Micro)
40 Best machine Code Routines
6502Assembly Language Program
6502 Application
6502 Assembly Lang. Subroutines
6502 Development System
6502 Machine Codefor Humans
6502 Reference Guide
68000 Assembly Lang.

Programming
68000 Machine Code Programming
68000Programming the
6809. Programming the
Art of Music Graphics
A User Guide to Wordwise Plus
A Young persons Guide to

BBC Basic
Advanced Disc User Guide
Advanced BASIC ROM User Guide
AdvancedUserGuidefor BBC
Advanced Graphics with BBC
Assembly Language Programming

BBC Micro
Adventure into BBC BASIC
Applied Assembly Lang. for BBC
Assembler Routines for the 6502
Assembly Language Programming

FOR the BBC Micro
Assembly Language Programming

BBC& Electron
Basic ROM User Guide
Basic UserGuide for BBC Micro
BBC B Compendium
BBC B+ User Guide
BBC BASIC for Beginners
BBC Forth
BBC Hardware Projects
BBC Micro &the small Business
BBC Micro ROM Book
BBC Master 128 High Flyer
BBC MicroAdvanced Ref. Guide
BBC Micro Disc Companion
BBC Micro File Handling on
BBC User Guide
BBC Software Projects
BBC Wordprocessor Beginners
Guide
BBC Within the Micro
BCPL User Guide
Complete FORTH
CP-M • 86 User's Guide
CP-M Bible
CP-M Handbook with MPM
CP-M Plus Handbook
CP-M Soul of
CP-MThe software BUS
Creative graphicson BBC Micro
Disc Drive Projects for Micros
DISC FILING SYSTEM ( U S )

Operating Manual for BBC
Disc Programming Techniques
Disc System for the BBC Micro
Exploring FORTH
FORTH on the BBC Micro
Functional Forth forthe BBC Micro
Guide to BBC ROMs
Graphs& Chanson BBC Micro
HackersHandbook- New
nterfacing & Robotics on BBC
nto View
ntroduction to COMAL
ntroductionto LOGO
ntroducing'C'
ntroducing LOGO
ntroduction to FORTH
ritroduction to PASCAL
SO-PASCAL Reference Manual
LISP 2nd Edition
LISP,ABeginnersGuideto
LISP the Language of

Artificial Intelligence E 9 . 9 5
Logo Programming £ 9 . 9 5
Mysteries of DISC DRIVES and DFS

REVEALED E 5 . 9 5
Mastering Assembly Code E 8 . 9 5
Mastering CP-M £ 1 7 . 9 5
Mastering Music E 6 , 9 5
Mastering the Disc Drive £ 7 . 9 5
Master Advance Reference Manual £ 1 9 . 9 5
Master Reference Manual Part 1 £ 1 4 . 0 0
Master Reference Manual Part 2 E 1 4 . 0 0
Micronet Handbook E 6 . 9 5
Points of View E 6 . 9 5

£19.95
E13.00
E22.95
E16.95
£14.95

£9.95

£5.95
E16.95

E9.95
115.95

E9.95
on
£11.50

£6.95
E9.95
E7.95

£8.95
on the

E8.95
E11.95
E10.00

E5.95
£14.95

E7.95
C7_50
E8.95
E5.75

E10.95
E10.95
E10.95

£8.95
E6.95

£10.00
(6.95

E7.95
£13.95

El 4
£6.95

£19.95
E16.50

£9.95
£13.95
£16.50

E8.95
E7.50
E5.45

€6.95
E9.95
£6.95
E6.95
E7.50
E5.95
E9.95
E7.50
E6.95

E15.95
E4.50
E9.50
E6.95
E9.95
E5.95
E8.95

E17.95
£9.95

114.95
£10.95

Programming the 6502
Programming the Z80
Structured Basic
Structured Pros]. with BBC BASIC
The Complete FORTH
The Epson FX-KAGA PRINTER

Commands REVEALED
TurtleGraphics on BBC Micro
Using Floppy Discswith BBC Micro
View 3.0 User Guide
View Guide
Viewsheet User Guide
Viewstore User Guide
Using BBC Basic
Wordprocessing BBC

Beginners Guide
Wordstar & CP/M madeeasy
Wordwise + A User Guide
ZBOApolications
Z80 Assembly Language

Programming
ZEIO Reference Guide

EPROM PROGRAMMER

E16.95
E19.95

E7.95
£6.60
16.95

E5.95
0_50
E5.95

£10
£4.50

El 0
f lO

£4.95

£7.95
E7.45
£9.95

E15.95

£19.95
E9.95

The Watford Electronics' EPROM programmer
for the BBC micro is a high quality self
contained package. Programs all popular
EPFIOMs from 2K to 16K: 2716, 2516, 2532,
2564, 2764 and 27128. Al l  manufacturers'
specifications have been followed to program
EPROMs at the correct speed -  wrong timings
could destroy your EPROMs. The unit has its
own power supply so does not put heavy loads
on the 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 available
with a single command (no time wasting as on
Cassette-disc loading). It is a fully purpose
designed and ingegrated package to simplify
ROM development. The system is menu driven
with many prompts to avoid any accidents.

Software facilities include:
Load File -  Save File -  Down Load EPROM -
Program EPROM -  Verify -  Blank Check -
Editing of memory contents prior to
programming.
Also included is an automatic system to allow
Basic programs to be put in EPROM and
accessed through the •ROM fil ing system. More
than one program may be put in an EPROM. All
these facilities and more are explained in the
comprehensive and clear 15 page manual.

SPECIAL OFFER €69 (E3 carr.)

TEX EPROM ERASERS
EPROMs need careful treatment if  they are to
survive their expected lifetime. Over erasure of
EPROMs very rapidly turns them into ROMs1
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
erasing work.
•  ERASER EB -  Standard version erases up to
16chips. f : 2 8 1 c a r r E 2 1
•  ERASER GT Deluxe version erases up to 18
chips. Has automatic safety cut-off to switch off
the UV lampwhenopened. t 3 0 l c a r r f  2)
•  Spare UVtubes. E S

BEEB
VIDEO DIGITISER

Using any source of composite video (Valour 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 o r  2. The video source may
be a camera, 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 opt imum picture, or switched
to automatic for unattended use. The image
produced can be reversed if  necessary.
Full controlling software is supplied on a
normal sideways ROM and this is easily
accessed via additional •  commands. The
package is designed to allow easy input of
complex screens and give full access of the
data to the user. Once on the screen, the image
can be used as a normal graphics screen,
allowing any of the usual graphics commands
in BASIC or other ROM's to work on it.
A special print dump routine is included with
the driver programs. This is specially designed
to produce a fast, correctly proportioned
picture. with reduced "contouring", resulting in
an accurate reproduction of the original image.
Detailed examples of driving this unit from
BASIC or other languages are all provided in
the extensive manual supplied.

0 0 9  (Carr. E3)
(Price includes) Digitiser Unit. Software in ROM
& a Comprehensive Manuals
(BBC B+ and Master compatible, except Masterwith Econetl

Magazine Maker
(As seen on TV)

A combination of the AMX Pagemaker and
Watford's Boob Video Digitiser.

Using any video that provides a composite
signal and the digitiser, images from a camera
or 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 A4 size paper.

With Pagemaker's many features, a variety of
pictures can be composed -  the only l imit bei
the imagination.

Pictures can be doctored using Pagemaker's
graphics option to produce any number ofeffects.

Text can be formatted around the digitised
photo on screen using the facilities available,
which include 16 typefaces. character and
pattern definer, text formatting 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 E129.00 (cart. E3
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VOLTMACE JOYSTICKS
Delta 3BSingleJoystick E I O
Delta 35 Twin Joysticks E l &
Delta148SingleJoystick E 1 2
Delta 141311AdaptorModule E 1 2
Transfer Software Disc-Tape E 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: E2

ACORN
MUSIC 500

BBC B, B-0- &  Master compatible.
You too can acquire this music package that
has already thrilled thousands, for:

ONLY E 4 9  (carr (3)
(included FREE with every unit,

'MU-500 software disc worth E6)

ATTACHE CARRYING
CASE for BBC Micro

This attache carrying case is attractively
finished in mottled antique brown leatherette
An ideal and safe way of carrying your BBC
Micro around. Supplied with two Keys_
Price: f 1 3  (E2 Carr.)

28 pi n Z1F SOCKET (Textool)

28pin DIL HEADER PLUG
SOLDER type
IDC CRIMPtype

Keyboard E 4 6  Keystrip
UHF Modulator E 4  Case
SpeakerGrill E l  Speaker
Power Supply E 5 9  Keyswitch

Replacement FLEXIBLE 17 way
Keyboard Connector E3

8 WAY  DIP SWITCHES
With these DIP switches soldered to their
keyboard, any BBC B or 8+  owner can take full
advantage of  the fast disc drives that we supply
by configuring his BBC for  fast disc drive
Operation.

Excellent value for money at E l  .00

CONNECTING LEADS
(All ready made and tested(

CASSETTE LEADS 7 pin DIN Plug
to5pinDIN Plug + 1Jack Plug
to3 pin DINPlug + I Jack Plug
to7pinDINPlug
to 3 Jack Plugs
6pin DIN to 6 pin DIN Plug MORI

SPARES for BBC Micro
E2

E25
E2

El 50

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

Single E3.00 D u a l  E3,75

DISC DRIVE INTERFACE LEADS
BBC to Disc Drives Ribbon Cable
Single T w i n  es

MISCELLANEOUS
CONNECTORS

FiGS16PINDINI
11S42315pin Domino)
Cassettel7pinDIN)
E CON ET (5 pin DIN)
Paddles 115 pin 'CV)
BBCPowerPlug6way
Isc Drive Plug 4 way
i5hvayPowerConnector

Plugs
30p
40p
25p
20p
Bop
sop
75p

Sockets
45p
50p
65p
30p

200p

95p

E6 95

E1.50
E1.95

1E2.00
12.00
E2.50
E2.00
E2.50

Watford
Dealer's List

UNITED KINGDOM
Badger Micros iDevon), Badger's Hill,
Southerton, Ottery-St. Mary, Devon EX11 ISE.
Tel 0395 68516.

Beebug Retail, Dolphin Place, Holywell Hill,St. Albans.

Cambridge Computer Stork 4 Emmanuel St.,
Cambridge C131 1NE. Tel: 0223 358264.

Cirkit Distribution Ltd.
Park Lane, Broxbourne, Herts.

C.J.E. Micros, 78 Brighton Road, Worthing,West Sussex. Tel: 0903 213361.

Dennis Spitz Computers Inc, $6 Golders Green
Road, London NW11.

Farnell Electronics, Canal Road, LEEDS LS122%1.
Tel, 0532 636311.

HCCS, 575-583 Durham Road. Low Fell.
Gateshead, Nr. Newcastle Upon Tyne.Tel. 091 4870760.

Mancomp Ltd, Printworks Lane. Levenshulme,
Manchester. Tel 061-224 1888-9888,

Microman Computers, Rainford Industrial
Estate, Mil l  Lane, Rainford, St. Helens

Peartree Computers Ltd, St. Georges Street,
Huntingdon Cambs.

Verospeed Ltd, Boyatt Wood, Eastleigh, Hants.
OVERSEAS DEALERS

°Absolute Electronics, Rewal House, 208-210 La
Trobe Street, Melbourne, 3000, Victoria,
Australia. Tel: 1031 663 2411.

Alpha Computer Co. Shop 314 Chi Fir
Commercial Centre, Chi Fu Fa Yuen, HongKong, Tel: 5-506592.

Computer Distribution Company, Parklaan, 47,
509300 Aalst, Belgium.

E.B.N., Elisenstrasse 13. IWO Berlin 41.
Tel: (030) 7952057

Lendac Data Systems. Unit 31, IDA Enterprise
Centre. Pearce Street. Dublin 12. Tel: 710796.

Scientex P.V.B.S., Zilversmicistraat 2. 5-2000
Antwerpen, Belgium, Tel: 03 233 59 06

Techno-matic Data, Holbergsgade 19, 1057
Kobenhavn K, Denmark

°Velobyte, Scheaedyksadyk 5a-6a, 3011 ES
Rotterdam, Holland. Tel. (010) 413 8197/4145171.

Viking Tecno, Vestergade 12.1, 9620
Aalestrup, Denmark. Tel: 08 642522

'Acorn/Watford Referral Centres.

Viglen Console Unit
Enhance the appearance and convenience of
your BBC Micro & Master with the Viglenconsole unit.

BBC E42; Master E51 (carr.

8271
DS3691
DS88LS120
LM324
SN76489
SAA5050
UPD7002
2764-250nS
27128-250nS
27512
4013
4020
4464
481613AM
6264LP-8K

RAM
6502A CPU
65CO23M
65C12
6512A
6522
6522A
6845SP
68850
7438
74LSOO
74LSO4
74LS10
74LS123
74IS163
74LS244
74LS245
74ALS245
74LS373
74LS393
75453

ASSORTED
ROMS

ACORN BASIC 2
ACORN ADFS
ACORN ONFS

MOO
E4.75
E9.75

E9
E10.00

1E3.40
£5.00
E6.00
E2.95

40p
25p
25p
25p
80p
lop
80p

E1.00

£19
E25
E l i

411

W a t f o r d  E lect ronics
JESSA HOUSE, 250, Lower High Street, WATFORD, ENGLAND
Telephone: (0923) 37774; Telex: 8956095; FAX: 01 950 8989

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 E6.99

4 WAY MAINS
DISTRIBUTION SOCKET

4 way top quality mains trailing sockets.
Supplied wired up with mains plug ready for
use. Can be screwed to floor or  wall i f  required.
Very useful for tidying up all the mains leads
from your peripherals_ Al lows the whole system
to be switched on from one plug.

E13.95 (carr E1,50)
Now also available with a built-in surge
Arrester, providing Protection for your completesystem

Spikes Cleaner Unit: £12.50 (Carr E1.50)

CHIP SHOP
E36

E3.50
E5.25
E0.45
E5.50
E8.75
E4•40
E2.50
E.2.75

E113
60p

E0.90
E8

f l  .75

SenalULA
E2.75 V ideoULA
El ,00 TERMULATOR
E1.00 M U R O M

70p SLEUTH ROM
STUDIO8Disc
Toolkit Plus
Communicator
Disassembler
Help If

Acorn0S1.2 E t a
AcornOSE1+ E 2 5
AcornBCPL £ 4 2
BCPLCalcPack E I S
BCPL Stand Alone
Generator E 3 6
BasicEditor E 2 2
ULTRACALC f  52
BROM Plus 1 3 2
Buffer&Backup E 2 0
Beebmon E 2 2
Beebtont E 2 5
Acorn COMAL E 3 6
Acorn FORTH E 3 2
AcornGraphics E 2 5
Graphics Extension Rom
GXR-B E 2 1
GX13•13+ E 2 2
Acorn LISP E 3 5
Acorn LOGO £ 4 2
ISO Pascal E 4 2
ISO-Pascal Stand
Alone Generator E 3 0
ICON Master E 2 8
Log otron LOGO E 4 5
MiCroProlo9 E 6 2
MicrotextDisc E 4 8
Mini OfficeROM E 4 7
ROMIT E 2 9

£13
£15
E25
E21
E23
118
E31
E49
£16
E27

Prices sub jec t  t o  c h a n g e  w i t h o u t  no t ice  a n d  ava i lab le  o n  reques t .  A L L  O F F E R S  sub jec tto  avail ibi l i lV-
Mad Order ancl RETAIL SHOP Trade and Export inquittem welcome.
Government and Educational Establishments' OFFICIAL ORDERS Accepted
Shop Hours, 9.00am to 6•00prn. Monday to Saturday Thursdays Semi°  gpm (Free Customer's CatPark

VAT,  UK customers please add 15% VAT  to cost incl. Carriage.

C A R R I A G E :  Unless stated o therwise ,  m in im um  El  o n  all orders. f  2 on Larger i tems.
On b u l k i e r  i tems,  £ 7  S e c u r i c o r  charge  applies_ O v e r s e a s  orders,  ca r r i age  is c h a r g e d  a tc o s t

Speci f icat ions o f  al l  p r o d u c t s  a re  g iven  in  g o o d  fa i th  b u t  is  sub jec t  t o  c h a n g e  w i t h O u t
notice.  S o m e  i t e m s  v a r y  in  t h e i r  avai labi l i ty.  P l e a s e  r ing  f o r  la tes t  de l ive ry  s i tuat ion.
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Store
deal

boosts
Email

A MAJOR breakthrough in
electronic mai l  i s  being
forecast as a  result o f  a
tie-up between MicroLink
and a  nat ionwide data-
service pioneered by  the
Debenhams stores group.

It means there are now
120 more ways to access
MicroLink at local call rate.

Until now,  in  order to
send a  message through
MicroLink, a  subscriber
had t o  d i a l  a  L o n d o n
number direct or route the
call through a PSS node in
one of 20 towns arid cities.

The new link-up means
42 more towns get a direct
route to MicroLink— making
a total of 120 new lines.

"Until now many people
in ou t ly ing  areas have
hesitated about using elec-
tronic mail because of the
cost o f  l o n g  d is tance
calls", says Derek Meakin,
head of MicroLink.

"Now that many more
can access the service for
the cost of  a local phone
call, we expect the demand
for our service to increase
dramatically".

PROVING that  MicroLink
has i ts  l ighter side is  a
competit ion f o r  s u b s -
cribers w i t h  an  ar t is t ic
bent.

Contestants h a v e  t o
design a  poster on their
micro using only the cha-

A MAJOR problem for Par-
liamentarians who repre-
sent far - f lung cons t i tu -
encies is communication.

One man who has found
a solution is  Roy Beggs,
Ulster Un ion is t  M P f o r
Antrim East.

He u s e s  M i c r o Link's
telex service to  transmit
messages to  other MPs,
and to maintain an infor-
mation f low between his
Northern Ireland base and
Westminster.

But the former second-

ary school vice-principal
would l ike to  see Micro-
Link's technology used
more fully in the political
arena.

His constituency office is
equipped with a micro and
modem and eventually he
would like to see it linked
by electronic mail to both
his o w n  and  the  Uls ter
Unionist Party off ice i n

Fast help for
the immigrants

WHEN a  L o n d o n  Y T S
scheme s u d d e n l y  c o l -
lapsed Roy Tindle was one
of a  group o f  organisers
who got in their cars and
drove around the city des-
peT-ately t r y i ng  t o  f i n d
other p l a c e s  f o r  t h e
unlucky youngsters.

"Half t h e  peop le  w e
wanted to see were out",
he said, "and a lot of our
efforts were wasted as a
result.

"But that was before we
joined MicroLink. Today
we are equipped to  sort
out d isasters  l i k e  t h i s
rapidly via telex and elec-
tronic mail".

Roy i s  m a n a g e r  o f
Springboard East YTS in
Spitalfields, London, an
area which fo r  centuries
has provided refuge fo r

MP's lifeline

successive waves of immi-
grants to England.

He h e l p s  t o  p repare
many of today's newcomers,
mainly y o u n g  Bengal is
and Vietnamese, for  jobs
in City offices by training
them to use computers.

"I'm convinced that elec-
tronic mai l  i s  the  com-
munications medium o f
the future", he said. "I use
MicroLink to access educa-
tional databases and t o
contact prospective em-
ployers and government
agencies.

"I f i nd  I  ge t  amazing
response f r o m  p e o p l e
through MicroLink telex
and Email, I can often get
a situation resolved the
same d a y  i n s t e a d  o f
having to wait up to three
months to do it by mail".

racters, symbols and num- b u l l e t i n  board to which all
bers on their keyboard. s u b s c r i b e r s  have access.

Entries are sent over the T h i s  " e x h i b i t i o n  o f
system to a special poster o r i g i n a l  art" will be judged
library on  t h e  Microl ink b y  other MicroLink users

London.
His engineering gradu-

ate son, Roy Beggs jnr, is
teaching both h im and a
constituency r e s e a r c h
assistant how to  use the
latest informat ion tech-
nology in readiness for the
day when Email becomes
the favoured medium o f
communication for  every-
one at Westminster.

DARTS
LINK

EACH t ime Eric Bristow
spears a triple 20 in a tele-
vised darts tournament, or
Emlyn Hughes guesses
correctly on A Question of
Sport, M i k e  Stockdale
scores as well.

MicroLink subscr iber
Mike is  boss o f  Paradise
Management UK, the firm
that supplies the electronic
scoring systems for a host
of  t e l e v i s e d  s p o r t i n g
events and quiz shows,

His "one-chip  micro"
system controls the huge
scoreboard displays that
show the  cur rent  state
of play, which you see on
your TV screens.

Mike u s e s  MicroLink
telex and electronic mail to
keep i n  touch  w i t h  his
contacts at the BBC and in
the darts world — and also
for h i s  o t h e r  business
interests.

Prizes for keyboard artistry
whose votes wi l l  decide
which f ive  entrants  wi l l
be a w a r d e d  p r i z e s  f o r
originality in an unusual
medium.

YOUR chance to join MicroLink turn to Page 55
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ci

John Kelk presents you
with another routine to

compress your programs
even furtherL_

LAST month we gained speed and space
in your Basic programs by  removing
unnecessary spaces, deleting REMs and
shortening variable names.

Further progress in speed and space
can be achieved i f  we use long multi-
statement lines to replace shorter ones.

But i t  is not a good idea to write an
original program in this way. Extremely
long multi-statement l ines are diff icult
to read and must be tediously copied in
their entirety if any changes have to be
made.

What is needed is a util ity which will
automatically compress a  ful ly debug-
ged o r i g i n a l  p r o g r a m  i n t o  t h e
smallest possible number of lines. The
machine code produced by  th is  uti l i ty
does this.

A Basic target program i s  scanned

UTILITY
!TB  B  -1:71-111raLiF1

SQUEEZE
byte by byte starting from PAGE, location
8,18 in page zero, and continuing until
TOP-2, calculated from locations 8,12
and 8,13. In fact two scans are needed.

On the  f i r s t  t h e  target  program i s
searched fo r  any instances where the
maximum poss ib le  l i ne  compression
cannot be allowed. There are seven such
special cases, thankfully much less than

• in variable compression. These cases
are shown in Table

It may be seen from the above that
there are basically two types of special
case to be catered for on the first scan.
Firstly there are lines to which the next
line may not be merged, such as REMs.
Secondly there are lines which may not
be merged on to the end of the previous
line, such as D U &

The possibility of any of these arising
inside s t r ing quotes, a n d  hence no t
being applicable, is also catered for.

All lines which must not be merged on
to a  preceding l ine are identif ied and
marked. The marking i s  achieved by
making use o f  the fact  that Basic l ine'
numbers are two byte numbers whose
hi-byte must not exceed 8,7F.

Any l ine requiring a  marker has the

REMs

* command

DATA

IF

ON ERROR

DEF

GOTOs

No addition must be made to the end o f  any line containing a REM
statement since any addition will be assumed by the Basic interpreter
to be Just part of the REMark.
A similar situation applies when an operating system •  command is
encountered.
Likewise a line beginning with a DATA statement cannot be extended.
Notice also that the DATA statement must be the first statement on the
line. So, as well as having no statements merged on to the end of the
data, the DATA line itself must not be Joined to the preceding line.
An IF statement must not  be  extended. The addition o f  any extra
statements whose operation would not normally be affected by the IF
condition would cause very odd effects.
This statement must not be extended for a similar reason. But can be
added to the preceeding line.
These statements will not be interpreted if D U  is not the first instruc-
tion on a line, as in the case of the DATA statement.
Any line referred to by a GOTO. GOSLIB or RESTORE — recognised by the
coded line number token &BD — must not be lost by merging it on to the
end of another line,

Table Specia l  cases for line compression T u r n  to Page 108
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10 REM
20 REM *MULTI—LINE COMPRESSOR*
30 REM *  B y  John KO(
48 REM *  (e )  The Micro User *
50 REM
60 MODE?
70 PROCassembLe
80 PRINT
90 PROCcheck

100 END
110
120 OEFPROCassemble
130 basels170:ba5e2.172
110 top:174
150 ItneLo:176:Linehir477
160 yold:178:ynew479
170 f lag:VA:work:17B
180 FOR pass:0 TO 2 STEP 2
191 1,1:11800
280 [OPT pass
210 .main
220 LOA 112:SEC:SBC *2:STA top
230 LOA 113:SBC *0:STA t o o l
240 LDA 118:STA basels i
250 LDY *EST I  basel
260 STY f l a g
270 JSR scant
280 LDA 118:STA basel+1:STA base2+1
290 LOY 08:STY basel:STY base?
308 JSR scan2
310 JSR end
320 RTS
330
340 .scari l
351 JSR checktop:BED endscanl
360 JSR scantine
370 LOY 00:BED scant
380 .endscant

-390 RTS
400
410 .scanLine
420 INY
430 LDX ftag:BECI nochange
440 LOX 00:SIX f l a g
450 LOA (basel) ,Y
468 ORA 0188:STA (basel) ,Y
470 .nochange
480 INY:INY
490 .nextbyte
508 INYADA (basel) ,Y
510 CMP *13:8NE tes ts t r i ng
520 .next t ine
530 TYA:CLC:ADC basel:STA basel
540 BCC s2
550 INC basel*1
560 .s2
570 RTS
588 . t es t s t r i ng
598 CMP *34:BNE testrem
600 JSR string:BEQ nextbyte
610 .testrem

628 CMP *1F4:BEG f tag t ine
630 . teszstar
640 CMP 0ASC-c:BNE testdata
650 JSR checkos:BED f tag t Ine
660 ONE nextbyte
670 . testdata
680 CMP 01DC:BNE t e s t i f
690 JSR markLine
700 J t a g l I n e
710 INC fLag
720 LOY 03:LOA (basel) ,Y:TAI
730 BWE next l ine
740 . t e s t i f
750 GNP 01E7:8ER flagupdate
760 . tes ton
770 CMP 01EE:BNE testdef
780 .fLagupdate
790 INC ftag:BNE nextbyte
800 . tes tde f
BIO CMP 01DO:BNE test l inetoken
820 JSR marktine:BNE nextbyte
830 , test l inetoken
840 CMP * M A N E  nextbyte
850 JSR Linetoken
860 JMP nextbyte
870
880 .markl ine
890 STY ynew
900 LDY 01:LOA (basel) ,Y
910 ORA *180:STA ( b a s e l ) J
920 LDY ynew
930 RTS
940
950 . s t r i n g
960 INY:LOA ( b a s e l ) , I
970 CMP *13:BEG next l ine
980 LIP *34:8INE s t r i n g
990 U S

1000
1010 .checkos
1020 CPY 04:BEW endcheckos
1030 STY yotd:DEI
1040 ,c1
1050 LDA ( b a s e l ) , I
1060 CMP 058:8EG c2
1070 CMP *32:8NE c2
1080 DEY:CPY 43:BNE e l
1090 .c?
1100 PNP:LDY yold:PLP
1110 .endcheckos
1120 RTS
1131
1140 . l inetoken
1150 IMI:LDA(basel),Y:STA work
1160 AND *1130:ASL A:ASL A:STA work+1
1170 INI:LDA(basel),Y
1188 COO work*1:STA Lineto
1190 LDA work
1200 ASL A:ASL A:ASL A:ASL A:STA work*i
1210-INI:LOA ( b a s e l ) , I
1220 EOR work+1:0RA *180:STA t i neh i

1230 LDA basel:STA base?
1240 LDA basel+1:STA base2•1
1250 STY yotd:LOY 02
1260 LOA Ibaselt,Y:CMP t i n e t o
1270 DEI:LDA (basel),Y:ORA 0180
1280 SBC linehi:BCC no
1290 IDA 118:STA basel*1
1300 OEY:STY basel
1310 .match
1320 LDI #2
1330 LOA (basel),Y:CMP tinetollINE no
1340 DEY:LDA (basei),Y:ORA 0180
1350 CMP 1inehi:BE8 yes
1360 .no
1370 LOY 13:LDA (basel),Y:TAY
1380 JSR next l ine:PIP match
1390 .yes
1400 STA (basel) ,Y
1410 LOY yotd
1420 LDA base2:STA basel
1430 LOA base2+1:STA basel+1

1440 R:IS
1460 .scan2
1470 JSR checktop:BNE t inebu i td

1480 S  R.TIinebuitd

This is one of  hundreds of
programs n o w  ava i lab le
FREE f o r  downloading on

miaour
ISIS LOY #0:STY ynew:LOA (basel),Y
1510 JSR update
1520 AND 017F
1530 JSR update:JSR update
1540 „code
1.550 JSR whoteline
1560 ISO checktop:BED endline
1570 LOY *1:LDA (basel) ,Y
1580 BNI s topt ine
1590 LDY 03:LDA (basel) ,Y
1680 SEC:SBC t4:ADC ynew:8CS stopLine
1610 LDA PASC:%1INE code
1620 .stopLine
1630 JSR endLine:OP scan?
1640
1650 .endl ine
1660 LOA ynew:LDY 03:STA (base2),Y
1670 CLC:ADC base2:STA base2:8CC e l
1680 INC base2+1
1690 . e l
1700 RTS
1710

4  From Page 107

hi-byte o f  i t s  l ine  number ORed wi th
8,80. This creates a negative byte which
is tested fo r  i n  the  second scan and
which may be easily restored by ANDing
with 8,7F.

1 Complications
The most complicated possibility in the
first scan is the dreaded GOT°. Here the
line to be marked need not necessarily
be the current or next line, but  may be
any distance forward or backwards in the
program. Any of these encountered are
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dealt w i th  immediately i n  subroutine
line token.

The l ine number, he ld  i n  the  three
bytes after the token 41.8D, i s  decoded
into the normal hi-byte, lo-byte format
and a check is made on whether the line
to be marked is before or after the cur-
rent line.

The line to be marked is then found by
searching either from the program start
up to the current line or  from the next
line onwards to the end.

Note that no error checking is done —
it is  assumed that the line does indeed
exist, as it must in a fully debugged pro-
gram. Also in a utility of this nature it is

impossible to cater for computed GOTOs
such as:

GOTO tinenumbert

as these do not involve the token (SSD.
It must be said, however, that  i f  the

existence of GOTOs in a program is bad
computed GOTOs are much rarer and
worse.

When a l l  problem l ines have been
marked the program pointers in base'
and base2 are reset to the start of the
target program and the second scan is
begun.

This carries out  the merging o f  the



ne

1720 .whotetine
1730 JSR update
1740 CAP t13:0NE whoLetine
1750 JMP neattine
1760
1776 .update
1780 INY:STY yotd:LDY ynew
1790 STA (base2),1
1800 INY:STY ynew:LD1 yak!
1816 LOA Ibasel),1
1826 RTS
1830
1840 .checktoP
1850 LOA basel:CMP top:ONE noteouat
1866 LOA basel+1:CMP toPfl
1870 .noteguat
1880 RI'S
1890 :
1960 .end
1918 LDY 08:LOA 480:STA fbase21,1
1920 IN1 : L D A  *tEf:STA (base2),1
1938 TYA:SEC:ADC base2:STA 812
1946 LOA base2+1:ADC 06:STA 813
1950 RTS
1960 . f i n
1970 ]:NEXT
1988 ENDPROC
1990
2000 DEE PROCcheck
2018 LOCAL AS,EIS,A%,02,C2,T%
2020 RESTORE 2160
2030 READ AS:A%:EVAL(AS)
2646 REPEAT
2050 READ BS:IF H e e  GOTO 2130
2060 81=EVAL(OS):T%=0
2078 FORJX.AXT00%-1:T%.TWJX:NEXT
2686 PRINT AS;* to ";EIS;
2690 PRINTSPC(25-LENIA$41$1);
2100 READ C%
2116 IF TPC% PRINT'O.K.' ELSE PRINT

•RROR!'
2121 AVIWAX:8%
2138 UNTIL 88:'*'
2140 ENDPROC
2150
2168 DATA •ain,scantine,5633
2170 DATA testdata,7581
2180 DATA marktine,6677
2190 DATA tinetoken,6656
2260 DATA •atch,7661
2210 DATA stan214659
2220 DATA endtine,5286
2238 DATA fin,9116
2246 DATA *

This listing is included In this
month's cassette tape offer. See
order fonn on Page 159.

TOs

BD
the
bad
arid

leen
psel
the

ii i s

the

lines, creating the new, shorter program
over the top of the old one.

Warning!
The warning given in the previous article
also applies here: As the target program
is overwritten by the new version make
sure that you have a copy of the original
program on disc or tape before running
the ut i l i ty  s ince any  further program
development o r  debugg ing  i s  m o s t
easily accomplished using the original.

If a marked line is not encountered the
maximum line length is 255 bytes. I t  is
worth noting that a 255  character line

basal

base2

top
litnek4limetti

yold, ynew
flag

Figure I: Variables

main
scanl

scan line

nextline
markline

string
checkos

linetuken

stan2

endline

wholelirte
update

cheektop

end

Figure Subroutines

Pointer to start of current Basic line in the old version of the target
program.
As basel but for the new version and as temporary storage of basel
subroutine hnetoken•
Stores target program's end address.
Stores low and high bytes of a line number produced by the decoding
of a tokenised line number after &BD.
Temporarily stores the contents of the Y register.
Indicates if the next line must not be merged to the current line.

Initialises pointers, top, and calls scan routines.
Calls scanline for each program line.
Checks each Basic l ine for any of the seven special cases, ignoring
text between string quotes with base l  being updated at  the end of
each line.
Resets basel  to point to the start of the next Basic line.
ORs the high byte of the line number for the current line with &80 to
indicate it may not be merged to the preceding line during the second
scan.
Skips text between quotes.
Checks the possibility that a -character  is the start of  an operating
system command. The Zero flag will be set if it is.
Decodes a three-byte tokenised line number into its normal two-byte
form, wi th the hi-byte ORed with M O .  A  search fo r  the matching
program line is then carried out and that line marked, as described in
the main text
Combines lines except where the high byte has been marked. Removes
markers.
Resets base2 at the end of each merge operation to point to the start
of the next mega-line.
Copies the whole of the rest of the old line to the new version.
Stores current byte in correct position in the new version, then loads
next byte from the old version.
Compares current position in the program with the end of the program.
The Zero flag is set when the end of the program is reached.
Stores the normal, two byte program finish (&00. &FF) and resets TOP.

created by this utility could not be typed
at the keyboard or edited when created.

This is because of the internal token-
ising carried out on the Basic line. The
internal s torage o f  t he  l i n e  i s  t hus
shorter than the expanded form shown
on the screen which will have more than
255 characters and so would exceed the
capacity of the keyboard buffer.

The machine code is set to execute at
&BOO and is less than two pages long.

After typing in  and saving the Basic
program. Run i t  and use:

*SAVE COMM. B00+200

to save the machine code. The uti l i ty
may be run on any Basic target program
by *RUN COMPL or by CALL &BOO if  it is
already in memory.

Each line number removed results in a
three byte saving: One for  the start o f
line marked by byte &OD, two for the line
number, one for the line length a n d

r  U T I L I T Y

less one for the new colon which must
be inserted before merging can take
place.

Although COMPL will work on i ts own
the max imum compress ion  w i l l  b e
achieved i f  COMM/ — last months vari-
able compressor — is run f i rst  so  that
each line is at its minimum length. After
running COMPV use OLD to reset TOP.

The target program should have no
multi-statement l ines wi th more than
130 characters to start with. Just think
what wou ld  have  t o  happen  i f  two
successive multi-statement lines, each
of 130 characters were encountered.

Please do  no t  submi t  compressed
programs to The Micro User because
they cannot be typed in correctly. A
compressed line wil l  usually exceed
240 characters when printed in ful l
and the input buffer will not be able
to hold all the line.
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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.

Now on a power-packed R O M
board — the BBC Micro's
top-selling 6-in-1 package.
Included in it  are all the
highly-acclaimed features of
Mini Office l l  p l u s  many
exciting extras.

WORD PROCESSOR

DATABASE

SPREADSHEET

COMMUNICATIONS
Bigger buffer capacity means much
longer text files can occupy the
BBC Micro's memory for uploading
or downloading text.

GRAPHICS
Speedier switching to and from
spreadsheet to create or amend bar
charts, tine graphs and pie charts
with ease.

Labels prepared in the database
can be quickly output in any format
onto sticky labels

•  Four 32k ROMs packed with I 2 8 k
of super fast machine code —
together on one easy to fit board.

•  Simply key *MINI for the main menu, or speed directly to each program
by keying •WP, *SP, •DB and so on.

•  Switch from one application to another in a split second.
•  Frees valuable RAM space for much more data.
•  N o  need to swap discs if you've only one drive.
•  Easy to install — slots into any sideways ROM.
•  Works with Aries or Watford shadow RAM board.
•  Compatible with BBC B, Bi-, Master and Compact.
•  Compatible with all filing systems: tape, DFS, ADFS,

and ECO ,  a  a n y  p a r t y  DFSs.

The o r i g i n a l  M i n i  O f f i c e  I I  i s  s t i l l
available o n  t a p e  a n d  disc. Exist ing
owners o f  tape o r  disc versions can
exchange them for  Instant Min i  Office
and save Ea. Soo the coupon alongside.

•

Order Form
O instant Wini Office
O Upgrade Mini Orrice 11

to Instant Mni Office
eratetotti sweats pack
O !Ana Office II cassette
O 5.25' disc 40T
O 525 -  cisc 80T

E59 95

£51.95

14.95
16.95
16.95

2375

2369
2370

• E p Post to: Database Sof tware,
FREEPOST,  Europa House,
68  Chester  Road, H a z e l  Grove,
Stockport  S K 7  5 N Y
PHONE ORDERS: 061-4291s31 124 hourel
ENQUIRIES: 061-480 0171 ISem-Sconi
PRESTEL ORDERS. Key •159 then 614668313
MICROLINK ORDERS: Mailbox 721660001

Name

Address

Add f  3 for Europe; a  for Overseas

0  Cheque  enc losed  m a d e  payab le  t o
Database Publications Ltd.

Li Please debit m y  AccessAtisa credit card
account P o s t  Code _  T e l .

Signed

Please a l low 2 8  days for delivery.P i e e _ s e  _qtrto_re c T e d i f _ t a , L n u f r r b e r m a n n e e t d  addnias • Her TM



Roland Waddllove
looks at another

method of detecting
colliding sprites

LAST month we looked a t  two simple
methodso f  detecting collisions between
sprites — EOR and peek.

There a re  many  d i f fe rent  ways o f
doing th is  and machine code arcade
games often use more than one depen-
ding on  t h e  circumstances. S o  t h i s
month I'm going to show you one more
method and this is probably the best and
most widely used.

The routine used i s  extremely fast,
accurate and does not involve peeking
the screen memory. In  fact the sprites
do not have to be on the screen at all

Figure I shows two simple rectangular
sprites that have collided. Sprite one is
on the left, sprite two on the right.

The coordinates o f  spr i te  one  a re
Kl.y.1 and i ts width and height are w i
and hi_ These parameters will be known
as they are also used by the print routine
print.

Similarly sprite two is at x2,y2 and is
w2 bytes wide and h2 bytes high.

Here's the algorithm used to test for
collision:

IF xi  is  less than x2 THEN add w l  to

x ty l .   w l

h i

Figure I. The coordinates and
sizes of  sprites one and two

at1
BEEP /
marks the spot

x2.y2

see i f  this i s  greater than x2  and
return i f  false ELSE add w2 to x2, see i f
this is greater than xi and return If false.

IF y l  is  less than y2 THEN add h i  to
y l .  see  i f  this i s  greater than y2  and
return ELSE add h2 to y2, see i f  this is
greater than y l  and return.

1111FIEHINE

Part 3

w2

L   SERIES
B 11  B+ eWpfr

In plain language, i t  f inds out  which
sprite is further left, one or two. I t  adds
the width to the x coordinate of the left
sprite and sees whether this is greater
than the x coordinate of the right wri te.
If i t  i s n ' t  t h e y  c a n ' t  poss ib ly  have
collided.

Then i t  tests which i s  higher up the
screen, spri te one o r  two. I t  adds the
height to  the top sprite's y  coordinate
and sees whether this is greater than the
bottom sprite's y coordinate. I f  i t  is the
sprites have definitely collided.

To see th is in machine code take a
look at the subroutine labelled collision
in th is  month's l ist ing. I t s  a  general
routine wh ich  t e s t s  t h e  two  spr i tes
whose coordinates are stored in x l ,y1.
x2,y2 with dimensions in wl,h1, w2,h2.
It returns with the carry flag set i f  they
have collided.

The subroutine bumped sets up these
parameters and ca l ls  coll ision. I f  the
carry is set Ascii 7  is output and you'll
hear a  beep. O f  course i t s  up to  you
what happens and in a real arcade game
you would probably have an explosion or
some other suitable routine.

That's enough of  the theory, i t 's time
to see the routines in  action so enter
and run this month's listing.

You'll s e e  two  spr i tes,  o n e  i n  the
centre o f  the  screen and one  a t  the
bottom left. Use the cursor keys to move
the bottom sprite and notice what hap-
pens when they collide — you'll hear a
loud beep. This is  bumped letting you

Turn to Page 112 NO'

h2
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41 From Page 111
know t h a t  co l l i s ion  h a s  de tec ted  a
collision.

Notice that  i t  does not  detect when
you cross the border round the screen.
Of course not, i t  hasn't been told to test
for this.

So, w i t h  t h i s  co l l i s i on  d e t e c t i o n
method you can selectively test for any
character or part of  a character on the

10 REM Col l is ion Detection I I
20 REM By R.A.Waddilove
30 REM (c)  Micro User
40 MODE7:ATV0,1
50 FOR 1%41 TO 47
60 READ J%:17..18030:J%
70 NEXT
80 PROCasseebte:CLEAR:AFX16
90 MODE 2:10LI 23;8202;0;0;0

100 MOVE 108,160:DRAW 100,923:DRAW 117
8,923:DRAU 1178,100:DRAW 100,100

110 CALL 8900
120 END
130
140 DEF PROCassembte
158 old.870:rew472:row5474:c0tuen5:8

75:temp:176:temp1478:temprows.117A
166 x1490 :y14910492 :h1493x24194

:y2.895:w2.896:h2.897
171 address.180:e4:882:) ,83
180 alien484:ax7..1186:ay%.187
190 osbyte:UFF4:osech4FFEE
200 FOR pass.0 TO 2 STEP 2
210 P%4900
220 C OPT pass
230-
240 . i n i t i a l i s e
256 LOA data:STA newdata+1:1DA data+1:

STA newdata+2 \ s e t  data
266 LDX *35:STX ax%:LDY 4128:STY ay%

\set a l i en  x , y
270 JSR convert \ g e t  address
280 LD1 44:LD1 *12:JSR put  \ p r i n t  a l i

112 MICRO USER March 1.987

screen and  to ta l ly  ignore a l l  others-
And your character can pass over a l l
background objects unaffected — yet
still explode when it bumps into a bomb.

•  And that's where wel l  leave collision
detection. Next month well  be looking at
tracking sp r i t es .  T h e s e  w i l l  a u t o -
matically follow any given path.

en
290 IDA data:STA newdata+1:LDA data+1:

STA newdata+2 \ s e t  data
380 LOX *7:SIX 4%;LDY *216:STY y% \ s e

t your x , y
310 JSR convert \ g e t  address
320 LDA new:STA address:LOA neol :STA

address+1 \ s a v e  i t
330 LOX *4:LDY *12:JSR put  \ p r i n t  you
340
350 . s t a r t
368 JSR bumped
371 LDA data:STA olddata+1:STA newdata

+1:LDA data+1:STA olddata+2:STA newdata+
2 \ s e t  data

381 LDA address:STA oLd:LDA address+1:
STA old+1 \ s e t  o l d

390 JSR readkeys
400 LOX x%;LDY y%:JSR convert \ g e t  ne

w address
410 LDA new:STA address:LOA new+1:STA

address+1 \ s a v e  address
426 LOA 11241:Ax19 CLI:SE1:CKP 8240:BE
fx19
436 LOX 44:LDY *12:JSR p r i n t
440 LDA *181:LDX 488F:LDY 48FF:JSR osb

yte:TYR:0E111 s t a r t  \Escape pressed?
450 RTS \ r e t u r n  t o  Basic
460
470 .bumped \ s e t  up btock f o r  c o l l i s i

on detection
480 LDA x%:STA xl:LDA y%;STA yl:LDA 44

:STA wl:LDA 412:STA h i  \ y o u r  x , y, s i ze
490 LOA ax%;STA x2:LDA ayX:STA y2:LDA

*4:51A w2:LDA *12:STA h2 \ a l i e n  4,1,s ize
500 JSR coltision:BCC no th i t
510 LOA 421:LDX 07:JSR osbyte \ f l u s h

buffer
LDA 07:J4P W E E  \BEEP!
.nothit
RTS

ound
520
530
540
550
560 . c o l l i s i o n
570 LDA xl:CMP x2:BCC c l  \ x 1 > x 2  ?
580 LDA x2;CLC:ADC w2:CMP x l  \x2+w2>x
1
590 EICS checky:RIS
600 .c1 ADC wl:CMP x2 \ x 1 + 0 > x 2  1
610 BCS checky:RTS
620 .checky
630 LDA yl:CMP y2;BCC c2 \ y l > y 2  ?
640 LDA y2:CLC:ADC h2:CMP y l  \y2+h2>y

1 ?
650 RTS
660 .c2  ADC hl:CMP y2 iy1+h1>12
670 RIS
680
690 .readkeys \ r i g h t
7110 OPT FNinkey(-122):BEO Le f t
710 INC x%:RTS
720 . L e f t
730 OPT Ftlinkey(-26):BER up
740 DEC x%:RIS

This is one of  hundreds of
programs n o w  ava i lab le
FREE for downloading on

MicroLk*
750 .up
766 OPT FNinkey(-58):0E1 down
770 DEC y%:DEC y%:RIS
780 .down
790 OPT FNinkey(-42):0EW nokey
800 INC y%:INC y%
810 .nokey RTS
820
830 .pu t
848 LOA 41180:STA old:STA cad+1
850 . p r i n t  \ u s e s  new/oLd/Prows/Y.col

umnsiotddstatnewdata
860 STX columns:STY rows
870 LDX *0:LOY *0
880 LDA new:STA templ:LDA new+1:STA t e

moist
890 LDA old:SIA temp:LDA old+1:STA tem

p+1 %save address o f  column
960 . toop l
910 LDA rows:STA temprows
920 .toopZ
930 .newdata LDA 83000,X:EOR (new),Y:S

TA (new),Y
940 .otddata LOA &3008,X:EOR (o ld) ,Y:S

TA (o ld ) ,1
950 1NX:BME noinc:I4C otrldata+2:INC ne

wdata+2 \ n e x t  data byte
960 .noinc
970 LDA otd:AND t7:CMP 47:BER bottoml
980 IfIC old:04E nextl : INC old+1:JAP ne

xt1
990 .bottoml \ row

1000 CLC:LDA old:ADC 0.79:STA otd:LDA o
td+1:ADC 42:STA otti+1

1010 .next1

SERIES

1020 LOA new:AND #7:CMP 47:0E41 bottom2
1630 INC new:BNE next2:INC new+1:J4P ne

xt2
1040 .bottom2
1050 ELMO*  new:ADC 4,879:SIA new:LOA n

eol:ADC *2:51A new+1
1060 .next2
1070 DEC temprows:BNE toop2 \ n e x t  row
1080 CLC:LDA templ:ADC 48:STA new:STA t

empl:LOA templ+1:ADC 46:5IA new+1:STA te
sp1+1

1090 LOA temp:ADC 18:S1A otd:STA tesp:L
DA temp+1:ADC •1:STA otd+1:STA temp+1

1100 DEC columns:84E Wool  \nex t  column
1110 RTS
1120
1130 .data  \ c h a r a c t e r  data
1140 OPT F4equw(1C011)
1150
1160 .convert  kX,Y->address i n  new
1170 LDA 40:STA new+1:TXA:ASL A:ASL A:R

OL new+1:ASL A:ROL neol :STA new NX*8
1181 TYA:AND 47:ADC new:SIA new:LDA new

*1:ADC #1:51A new+1 \  +(X NOD 8)
1198 TYA:LSR A:LSR A:LSR A:ASL A:TAY \

2*(Y DIV 8)
1206 LOA table,Y:ADC new:STA new:LDA t a

bte+1,1:ADC new+1:STA new+1
1210 RTS
1226
1230 . tab te
1240 OPT f l i tab te
1250
1260 NEXT
1270 ENDPROC
1280
1290 DEF F4table
1308 FOR 1%:8 TO 31
1310 ?P%=(83008+1%4281)40D256
1320 PX?1:(83000+1%4280)01V256
1330 P%min.2
1340 NEXT
1350 ',pass
1360
1371 DEF F4equw(word)
1380 1PX:word 100256
1390 P%?1:word DIV256
1400 PX.P%+2
1410 :pass
1420
1430 DEF FNinkey(numberi
1440 C OPT pass
1450 LDA 4881
1460 LDY ii&FF
1470 LDX *number+256
1480 JSR osbyte
1490 TYA
1500 ) : rpass
1510
1528 REM Ba l l  data
1530 REM columnss4/r0w5:12
1540 DATA 0,1,1,3,15,7,7,15,3,1,1,0,3,3

'3,3,15,15,15,15,3,3,3,3,7,3,3,3,15,7,7,
15,3,3,3,7,0,2,2,3,15,15,15,15,3,2,2,0

This listing is included in this
month's cassette tape offer. See
order form on Page 159.
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2 GABYTE DUAL DRIVEME
5'4" double-sided S0140 track
switchable disc drive. Forman

capocity with 0 0 0 5 1 . 4  Mb

11

D on't miss this amazing special offerfrom Opus — a choice of powerful
I 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 514' 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 DOOS
Our 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.

IT 0737 65080

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
listing.
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 — well guarantee delivery within 72 hours.
Our Megabyte Miracles offer is available for a
limited period only, so call today to ovoid
disappointment.
Generous education and dealer discounts available
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IN among the sinuously curving rafters
that shape the most famous roofl ine on
the south coast line — that of the Royal
Pavilion at Brighton — there lurks a pair
of BBC Micros.

The machines are helping to preserve
the famous building fo r  future gener-
ations of visitors by playing their part in
a m u l t i - m i l l i o n  p o u n d  r e s t o r a t i o n
project.

And with a l i t t le help from The Micro
User's Body Building guru Mike Cook,
we are stemming the t ide o f  decay in
this unique architectural jewel.

For those who don't know i ts history.
the Pavilion was created by  the  then
Prince of Wales — who later became the
Prince Regent, then George IV — initially
as a place of escape from the restrictive
influence of his father, George

Surprisingly, the present Pavilion with
its onion domes, minarets and fantas-
tically ornate interiors, evolved from a
humble farmhouse, This was the Prince's
first a n d  uncharacteristically modest —
residence.

The metamorphosis extended over a
considerable per iod — f rom 1 7 8 6  t o
1823 and beyond — and passed through
a number of  distinct phases under the
expert guidance o f  a t  l eas t  two d i f -
ferent architects.

During this period the earlier buildings
were rarely dismantled o r  demolished.
Rather, they were adapted. incorporated
or j u s t  p l a i n  covered  o v e r  b y  n e w
building work.

Thus, within the Pavilion today can be

Channels 1-16
Umber moisture

1-16
4, e s p . — ,

3 2 = g - . .

Channels 17 -32
humidity or
temperature

41( USER
PORT

(Poch, Buie) 17)

1MHz
bus

011
Res,stance
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Figure I. Schematic arrangement
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Royal Pavilion
lives on, courtesy
two  BBC Micros
Julian Rogers

I explains how his
1 micros help to keep

dry riot away

found much o f  the timber structure o f
the original farmhouse. It is this unusual
process of development which, in large
measure, has been responsble for  the
problems from which the building has
suffered and which have now culminated
in a £10 million programme of structural
restoration.

The f i rs t  phase o f  bui lding work i n
1787 involved the  conversion o f  the
farmhouse into an elegant neoclassical
villa.

Although i t  appeared to  be a solidly
constructed br ick  bui lding, i n  real i ty
largely timber-framed construction was
used and what seemed to be brick was
actually a form of tiling. By 1801, further
major additions had been made.

The last  and most  radical period o f
development began around 1 8 1 5  and
involved the conversion o f  the Pavilion

by architect John Nash into the oriental
fantasy we see today.

Among other alterations, new wings
were added at  either end and the large
central on ion  dome and i t s  f lanking
minarets were superimposed o n  the
original building.

These were supported on a cast-iron
frame threaded between the walls of the
earlier structure and  supported on  a
relatively solid foundation below.

As new bi ts were added to  the old,
serious rainwater disposal  problems
arose. External ra inwater  downpipes
became internal drains and blockages
caused by leaves, pigeon droppings —
or, m o r e  recent ly.  wind-borne cr isp
packets — would immediately cause a
serious leak into the internal structure of
the building.

The p rob lem w a s  compounded by
Nash who  cer ta in ly  d idn*t  w a n t  h is
beautiful bu i l d ing  c lu t tered u p  with
anything as mundane as downpipes.

With so much timber in the structure
the result was — and has been ever since
— dry rot, a  particularly nasty form of
fungal t imber  decay which can cause
massive beams to reach a state where
they crumble at the touch.

This i s  f a r  f rom a n  idea l  s ta te  of
affairs when you have — as at the Royal
Pavilion — a few hundred tons of onion
dome resting on such beams.

There are accounts dating from 1827
relating to the eradication of dry rot in a
particular area for a matter of what was
then a few pounds. The present account
is running into millions. Obviously if the
Pavilion is to be preserved, and another

Second unit during developn?ent, in  the fore-
gound are a  humidity probe and PMS ram
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East front of the Royal Pavilion, Brighton.

massive bil l in 20  or 30 years avoided,
something has to be done.

The most effective method of prevent-
ing dry rot is to stop water getting in to
the structure. Though the rot  is called
"dry" this only refers to the appearance
of the wood after the fungus has had a
good meal. To get a hold the rot needs
warm, damp, humid conditions.

Although the  Pavilion roo f  i s  being
improved using the best materials it is a
very difficult and complex design which
cannot be radically altered without de-
stroying what i s  an  historic structure.
Thus the risk of leaks will always remain
— leaks which, i f  undetected, could lead
to another dangerous and very costly
outbreak of rot,

Careful monitoring of the structure is
therefore very important and it is in this

Second u n i t  d u r i n g  ins ta l l a t i on  i n  t h e
roofspace above the Pavilion's music room.

crucial area that  the BBC Micros play
their part.

For just over a year a BBC Micro has
formed the heart of a system logging the
condit ion o f  t h e  s t r u c t u r e  o f  t h e
banqueting room — a large and complex
Pavilion wing wi th a  beautiful pagoda
roof.

Every hour  t h e  m ic ro  records t h e
output f r om sensors wh ich  measure
temperature, relative humidity and the
water content of various timbers within
the structure.

By examining these parameters we
hope to be able to detect leaks before
they can do serious damage and to gain
some insight into the long term changes
in moisture levels within the building.

The water content o f  the  t imber i s
deduced b y  measuring the  electr ical

FEATURE

resistance b e t w e e n  t w o  p r o b e s  -
stainless steel screws inserted into the
timber. Temperature i s  measured by
special integrated circuits which output
a voltage proportional to temperature.

Relative humidity i s  measured by  a
sensor which detec ts  the  change i n
value of a special capacitor as it absorbs
or l oses  mois ture  i n  sympathy w i th
changes i n  humid i t y.  T h i s  i s  aga in
converted into a voltage.

Outputs o f  the  various sensors, o f
which there are up to 14. are switched to
the BBC Micro 's  analogue por t  by  a
system o f  relays which are  selected
under p r o g r a m  c o n t r o l  f r o m  w h a t
amounts to a second user port derived
from a 6522 VIA connected to the 1MH2
bus.

A real t ime clock is connected to the
on-board user port and this is  used to
trigger the data collection every hour.

Initially I used a disc for program and
data storage. By setting l inks the BBC
Micro can be made to run a program on
power-up and this is an essential feature
unless a  comp le te  ba t te ry  back-up
system is provided.

Over a long period minor power dis-
turbances a r e  i nev i t ab le  a n d  i t  i s
essential that the system can reset itself
under these circumstances.

I have now passed on to storing data
and programs on battery-backed ram —
the PMS 64k ram module.

This, together  with t h e  PMS Uti l i ty
sideways rom. has produced a  system
with no moving parts which should be
more reliable than discs — although i t
should be  said that  in  four months o f
cont inuous u s e  t h e  d i s c s  gave  n o
trouble.

I still retain a disc drive to periodically
download da ta  f o r  processing on our
BBC Master located in the workshops
where data can be printed out in tabular

Tom to Page 116 10.

I.
Timber moisture probe en banqueting room wall.
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FEATURE.

From Page 115
or graph ica l  f o r m .  A  second  un i t ,  w i t h
provision for 32 channels, is now being
installed in another area of the Pavilion.

The sensors are  switched by  relays
into The Micro User technical ed i to r
Mike Cook's "four and a half digit" ADC
board. This does the measuring and has
a number o f  advantages over the BBC
Micro's analogue por t  i n  th is  sor t  o f
application.

Connection between the micro and the
ADC. the  Technomatic real t ime clock
and the relay boards. i s  courtesy o f  a
Mike Cook "user port times 4" board. A
second u s e r  p o r t  b o a r d  p r o v i d e s
interfacing for rain and wind gauges and
a solarimeter sunshine gauge which I
hope will be future additions.

Construction of the second unit is an
improvement o n  t h e  f i r s t  wh ich  was
largely breadb0arded using Veroboard
and Verowire systems.

All the circuits I bui l t  for the second
unit use  boards designed us ing  the
"PCB" Cad  program f rom Pineapple
Software which performs faultlessly on
my Master  a n d  i s  a  u t i l i t y  wh ich  I
thoroughly recommend.

The system h a s  already shown i t s
worth. Unusual distributions of moisture

EPROMS * RAMS *
DUALITY BBC chips from Hitachi. Fujitsu. Intel etc

Low prices - Large stocks -last delivery
Prices INCLUDE VAT and UK post. normally by return

N B 2 1  volt Vpp EPROMS are generally no longer manulactured
Please telephone for availability and current price
NOW Is the lime to order our VersEprom (see below)

250 nanoSecond -  12.5 volt Vpp (programming voltage)
27128A-25 I  -2 post3.50. 3  9 pcs t2.90,
27256-25 1  2 pcs E5.25, 3 - 9  pcs E4.90,
27C256-25 1 - 2  pcs C6_50, 3 - 9  pcs C6.25,
27512.25 1  -2 pes £11.95, 3 - 9  pcst11.75,
27513-25 1 - 2  pcs C17.50, 3  9 pcs C17.25,

200n5 -  12_5 or 21 volt Vpp
2764-20 1 - 2  ocs E3.75, 3 - 9  IXI5 0 3 0 ,
27120-20 1 - 2  pcs C3_95, 3 - 9  pcs E3.75,
27256-20 1 • 2  pcs C6.50, 3 - 9  pcs C5_95,

Hit 62541P15 (ATPL. Watfo(d) I pc C2•95„ 2+ pcs C2.65
Upgrading Solidisk - please slate type already fitted -

NEC 41254-12 or 15, 41484-12 or 15. Equivalents C5,25 each
including socket

Intel 0271 Controller C35.00

VersEprom
Low cost EPROM PROGRAMMER for BBC 13. Plus and Master with OD and
DFS. BBC coloured. sloping front case with ZIF. Plugs iniorpoweredfrom user

part. Rom software, includs fast programming algorithm. Programs 2764,
27120.27256, 27512.27513 and 27011. 12.5 Or 21volt EP ROMS.
Commands: TEST, READ, BLOW, VIEW and COMP. Price E49.95

EPROM ERASERS handling up to 3 EPROMS at a time
Di C21.45, 02 (with built-in 15 min timer) £26.45

Prices INCLUDE VAT and UK post, normally BY RETURN

Sand UK chaquesPO
LA or Gov't Orders to:

Mithian, St. Agnes, Cornwall TR5 00E
AocessNisa orders. talephone 0872552112

4 , 4 3 1 1  . . . C c  M A r r h  1 9 8 7

RAMS

Channel select ion board  designed us ing  -PCB- Cad program

levels, previously unsuspected h a v e
been detected and  w e  are  t ry ing  t o
understand why they occur.

Recently t h e  sys tem was  a b l e  t o
predict a  leak  before i t  manisfested
itself as an actual drip from the highly
ornate chandeliers in the room below.

have found the BBC Micro to be a tool
which is extremely easy to program and
interface for this particular project.

10+ pcs E2.70
10+ pcs C4.70
10+ pas E5.00

10* pas C11_50
10+ pea E17.00

10+ pcs t3_30
10+ pcs C3_50
10+ pcs C5.75

SILICON CITY

r+,0wwWirs,

1 P i l i r r -    P l c  es,
us-,14

A A  I  O H  R O C A  R S  a  a  O a f (  0  t t  a

It has been 100  per cent relrable in
spite of being run continuously for more
than a year and I have no doubt that it
will continue to play a part in the preser-
vation of  one o f  Britain's most famous
historic bu i ld ings f o r  many years to
come.

Julian Rogers is Principal lieeper of Conserva-
tion, The Royal Pavilion. Brighton.

MICROS -  MONITORS -  DRIVES
PRINTERS -  8271/1770 & COMPONENTS

-  Poe oourier deltvery
Master 128 inc Sortwate E 4 4 5 . 0 0
Master Compact.base E 4 3 2  00
PRINTERUkHa_MaNITORI
Full range.- sae or cat
yIGLEN coNSOLES
BBC B Console
Master Console
ADVANCED compuruiff1012=3
Adv 1770 DFS or Adv Disc Tooka E 3 2 . 5 0
Advanced Ono Invesisustor E 2 7 . 2 5
attlifIANDED 5_25" 0(0)5,0
8 s u l  10 40T SS DO E 1 0 . 5 0

OUT SS DO E l  7.50
no_Lapellble

Own power supply & ten -  Plug in & gol
(13+ requires ADFS. 8 requires
1770 + ADFS) E 4 8 8 .  75
10MB (ex VAT C425.001 £ 4 0 8 . 7 5
20MB ler VAT £405 00) £ 5 6 9 2 5
5,25" 4080 TRACK DiSIDED DRIVE
-  new switched closed drives with
BBC leads
SINGLE (ookr
DOUBLE (500k)
POWER SUPPLY

afai-K115
8271 DFS ( I n c  ENOS Rom)
8271 DFS Kit (without Rom)
M O  ()FS Kit (Inc. Acorn Rom)
1770 Compatible board+7438's
Acorn ADFS wth

E47.50
E55 So

E105 95
E209.95

add E115.50 S
£2350

E53.50
£40.90
E44.95
E34.90
E27 50

cONTROLLERS, CPU'S, ETC
8271
W01770/72
58028 CPU
65602 Low Power CPU
6522 VLA

MEMORIE5
6264 LP-15
4416 15t4L (ThAS or NEC)
41464-12 (Solidash 41254-12)
41418-15 (Watford 48415)

LPROMS  •VPP 12.5V
2164-250ns
27128 250n5
27256-25Ons•
2 7C256 -250ns•

n k a n t - r a l l E L L I C
7438
74LSO4
74LSIO
74LS123
7415136
741S163
7415174
7415244
7415245
7415393
CO401 3B
CO402013

5E1gIALDEF-Ell D•ducl 5% tor 2
or more products. Except drives

E34 80
C14 80
E4 90
03.20
E3 60

czas
E2 45
£4.90
C2 45

E2 35
£2 75
C4 95
Eb 35

£0.35
CO 25
CO 25
£0.55
£0.35
CO 55
£0.55
£0.70
LOBS
E0.70
£0.45
E055

Mail order only fo:

Cp microsystems
32-34, Surbiton Road, Kingston upon Thames,
Surrey KTI 2HX_ 0 1 - 3 9 3  3975

Prices incl. of VAT Peat & o d d  65p or lo
Drives add £3.60 (1) £4.60 (2) ES 00 (Winchoshe

Collides)
SEND SAE FOR FULL LIST.
PHONE FOCI LATEST OFFERS.
ALL GOODS NORMALLY IN sico.

.5t2&13 I 2no Euve IORI)
Loci Auri Cders accepted



In Part 11 o f  his series on'
!spreadsheets Nigel Peters
[puts Liltracalc to the test

Rom route to
larger models
THIS month we'll be  taking the f irst o f
two looks a t  Ultracalc• a  spreadsheet
program f rom BBC Soft.  I n  part icular
we'll be seeing where it differs from our
old friend Mini Office

At one time I would have said that the
most obv ious  d i f f e r e n c e  w a s  t h a t
Ultracalc is  a  program on a  chip. Just
insert the  rom in to  your micro, enter
*CALC and away you go. No loading from
tape or disc as you have to do with Mini
Office

The trouble is that I can't say that now
because Instant Mini Office II, wi th no
less than four chips, has arrived!

Be t h a t  a s  i t  may,  t h e  f a c t  t h a t
Ultracalc comes on rom makes i t  much
easier to use. And as the micro doesn't
have to hold the spreadsheet program
itself, there's a lot  more memory avail-
able for data.

The resul t  i s  t ha t  when you en te r
Ultracalc you've got a grid of  255 rows
and 63 columns (A to BK) ready for use.

Of these you only see 80 cells on the
screen, the active or current one being
marked by two arrow signs — Ultracalc's
cursor.

The screen acts as a window on to the
spreadsheet and just as with Mini Office
II you can wander around the grid using
the cursor control keys, wh ich  auto-
repeat i f  held down long enough.

A nice feature is the ability to use both
Shift and an arrow key to get the sheet's
cursor t o  leap several ce l ls  a t  once.
Doing this i t  travels four cells at a time
across the grid, or  10 cells upwards or
downwards, making movement a  very

1
2
3
4
5

6
7
8
9
10

F;gure 1 Areas of a spreadsheet

speedy operation.
As w i t h  M i n i  O f f i c e  I I  t h e r e ' s  a

command that allows you to  move the
cursor t o  a  named ce l l  o n  t h e  g r i d
making it active.

However, unlike Mini Office II this isn't
available at the touch of a function key.
In fact Ultracalc makes very little use of
function k e y s  a n d  m e n u s  a n d  s o
operating i t  is very different to runningMini Office

What Ultracalc does is to allow you to
enter commands, preceding each one
with the slash (/) found on the same key
as the question mark.

The command to move to a particular
cell is:

/6 <ceit reference>

where the  ce l l  i s  indicated using the
normal method of column letter followed
by row number. So to move the cursor to
cell D3, making that active, you just use:

/603
With Ultracalc t he  commands used

don't have to refer to a single cell. They
c.an refer to a group of cells or an area.
An area i s  a  rectangular se t  o f  cel ls
defined by two cell coordinates, The first
gives the top lef t  cell o f  the area, the
second the bottom right,. Figure I shows
some areas and their identifiers.

Suppose we  wished t o  make a  cel l
blank. Ultracalc allows us to do this with
the /B command. So to make D3 blank
we'd make it the active cell and use:

/13

Should we want to make the cells A l ,

A F

= A 1 A 3 =

B6E10

L  S E R I E S
B  B L I C E  041L1

BI., A 2 ,  B 2  b lank w e  could d o  i t  by
making each active in turn, again using:

/B
There is  a  better way. This is to tel l

the program to delete the area using:
/BA A182

This i s  the  Blank Area command and
saves a lot of typing.

This ability to deal with whole areas at
a t ime i s  extremely valuable. You can
use the /S command to save not only the
whole grid but also parts of it and use /
to verify that the save has worked. The /L
command can then be used to reload the
spreadsheet as required.

Should t h e r e  a l r e a d y  b e  a
spreadsheet i n  memory,  t h e  second
spreadsheet i s  superimposed o n  t h e
first Occupied cells in the sheet to be
loaded overwrite previous contents, i f
any.

However, when a cell in the sheet to
be loaded i s  blank, then any previous
contents that cell may have had are left
intact. They -show through" t h e  new
sheet.

With a  l i t t le care, th is  allows you to
work on  different parts o f  a  model a t
different times, bringing them together
when each has been tested separately.

When it comes to what you can enter
into the cells it's very much the same as
with Mini Office II. You can enter values,
labels and formulae.

Unlike Mini Office II you don't have to
warn the  program tha t  i t ' s  a  formula
you're entering. What Ultracalc does is
to take what you type in and, i f  it's not
the straightforward case o f  a numeric,
try to interpret i t  as a formula.

If this makes sense — giving a result —
then what  you type i n  i s  taken a s  a
formula. Fail ing that, i t 's  entered as 'a
label, Should you want to force a label
which would otherwise be  taken as  a
formula, say A l  y o u  just precede it
with a pair of inverted commas, ”.

Initially values are shown rounded to
the neares t  who le  number,  s o  7 . 8
becomes 8. Like Mini Office II this is for
display purposes Only, t h e  real  value
being used in calculations.

As you might  expect the number o f
decimal places shown can be altered by
a /  command. Similarly a t  the start o f
things only seven characters of a label
are shown though they can be longer.

A clever feature of Ultracalc is the way
it handles errors. Suppose you had a
series of formulae which had a division
in them.  I f  t h e  va lue  o f  the  d iv isor
becomes zero then t h e  result  o f  the
formula is invalid.

In this case, rather than bring things
grinding to a halt the program flags the
cell w i th  ERROR, leaving the formula
intact in the hope that allowable values
will come along.

Having said what can be put  in  the
Turn to Page 118
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SERIES

1  From Page 117
cells, Ultracalc is  fairly similar to Mini
Office I I  when  i t  comes  t o  actua l ly
entering data. At the top of the screen is
the information or status area consisting
of three lines.

The f i rst  i s  the reference l ine which
gives the name o f  the active cell ,  the
type o f  its contents and any necessary
prompts. Below this is the contents line
showing — surprise, surprise — the cell's
contents. Finally comes the input  l ine
which holds the data as you type it in.

It's al l  very much the same as  Mini
Office II and editing the input line isn't
that different. Should you make a mis-
take you can jettison the whole line by
pressing Escape or correct i t  by moving
the cursor up and down the line deleting
or adding letters as necessary. The keys
f8 and f9 are used to move left and right
respectively.

Should you want to correct an error in
a cell you can either retype it or bring its
contents up to the input line for correc-
tion. This is simply done by making the
errant tel l  active and pressing Shift and

Irtrii EIWITIAPTE T3ED
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INTERACTIVE 30 is a unique program that actually allows you to create
a design directly in a 30 view. And you can zoom, rotate and change
view at any time to visualise the effect of design changes. Full editing
facilities allow you to create and delete points and lines, and adjust
their positions in any direction. all under cursor control without having
to enter any numerical data. Circles can be generated automatically and
symmetrical forms can be created by reflections. Designs can be saved
to laperdisc and reloaded. Views shown on the screen can be saved or
printed Altogether. nearly 50 operations are included.
For BBC B B  + and MASTER series.

• Acclaimed in reviews (Micro User, Beebug, A&B
etc)

• Widely used in schools, colleges and industry
• Licenced to Education Authorities
• Sold in nearly 20 different countries worldwide
• Probably the most powerful 3D CAD system for

any home micro, and at an unbelievably low price
E8,95 cassette E12.95 disc (state 40 or 80 track)

DESIGN DYNAMICS. ICI
8 Meadow Way.
Ampthill.
Bedford MK45 20X
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Copy at the same time.
While on the subject of the input line.

Ultracalc has  a  n ice  way o f  creat ing
formulae. When you press the Copy key
the coordinates o f  the active cel l  are
placed at the end of the input line. Using
this you can move around the screen and
build up a formula using Copy and the
necessary operators.

Once you've constructed the desired
formula on the input line then i t  can be
entered into the cell of your choice. It's a
surprisingly effective way of going about
things.

Still on the subject of formulae. these
can be copied both absolutely or rela-
tively. the prompts being the same as for
Mini Office II. However, instead of press-
ing a  function key to start the copying
process, y o u  h a v e  t o  u s e  a  s l a s h
command.

Suppose you wanted to copy a formula
from the active cell into cell B3. To do
this you would enter:

/ /83B3
and t he  copying would b e  done  — af ter
you h a d  d e c i d e d  b e t w e e n  r e l a t i v e  o r
absolute copying or both.

It may seem a b i t  odd that  the receiv-
ing cell 's coordinates are repeated twice
but th is is because the actual command
is:

M a r t a >
where area i s  defined a s  before. This
means that the active cell can be copied
into a whole set of  cells just using one
command.

So to copy the active cell into each of
the nine cells A l .  A2. A3, B i ,  B2, 83,
Cl ,  C2, C3 you would use:

And you're not just stuck with copying
one ce l l  a t  a  t i m e .  W i t h  t h e  repl icate
command y o u  c a n  c o p y  a  n u m b e r  o f
cells s imul taneously.

Suppose you wanted to copy the three
cells A l .  A2. A3 into corresponding cell
in columns D, E, F.  With Ultracalc all
that's necessary is one command:

/R A1A301F3
and the job is  done.

•  From this you'll see that with Ultracalc
it's easy to build up large models. What
we cart do  w i th  them we ' l l  see next
month as we look at  some o f  its more
sophisticated commands and functions.

contex
computing

BANK MANAGER for cisc systems only)
The MCdt advanced and velsatie persons bank account management program available for
at BBC coniduters. Consistently acclatmedi

"data entry is a delight ctolessional excellent product- Micro User April 96
Enter cheques and receipts. Standing Orders any frequency. Automatic date sequenong
Reconcile slatements Search, amend and deiele. Unreconcile. Move torwarets or backwards.
Analyse expenditure. Forward cash flow torecast Up to 36 simultaneous bank' (bank, credit,
cards, savings, cash) accounts online simultaneously, inter•account transfers, 9999 slandng
orders, 99 analysis categories. 12 actual and 12 budgets per category. over 4.000 postings on
an 80Ik disc Reports to screen 0( printer_ Graphics. Foreign currency support. Password. File
recovery. Auto exec. file. Field edhisg. Itemised look ahead. Programmahe report writer

Standmd Balk Manager Par the BBC B, B+ Er7.50
BANK MANAGER MASTER (tor disc systems ony)
Version 2 now available. Includes all of the facilnies a the standard Bank Manager pks ADFS
Ide system su io r t  shadow screens, uses sideways RAM, 40 or BO column screen reports.
improved graphics, mit ordews, function key support and onscreen Labels. additional turicsons
aCded to the already edensive report lacilibes.

Bank Manager Master for the MASTER and MASTER COMPACT C22.50
Upgrade from standard. return Drigirla disc and C6.00

BANK MANAGER BUSINESS UTILITIES for cisc systems Only I
For the 'professional' who also uses the BANK MANAGER to control the basmess accOurts
the BUSINESS UTILITIES add double entry trial balance and programmable spreadsheet
analysis reports. Generated train cheque and cash transaceons keyed into BANK MANAGER
Just pass the resorts to your accountant! Use with either standard or masteNcormaa
version.

Bank Manager Business Utility Rack 1 C12_00
TYPING TUTOR
Quickly learn to touch type. Over 90 srmothly graded lessons graduate you from the basc
home keys to complete keyboard mastery. Unique wad scan line chedking Target WPM ard
percentage correct. You may revise the targets or lessons as required. Audio key dick for
positive key depression. Establish a typing rhythm using the automatic metronome. Free tarns
option. RecommerKled. for BBC 8, B+, Master and Compact Cassette EILSO, Disc C12_50
ALL PRICES FULLY INCLUSIVE, FREE POSTAGE WITHIN U.K. Encsenes and Access crectr
card orders telephone 023 03 342

CONTEX COMPLMNG, 15 Woodlands Dose,
Cople, Bedford MK44 3UE
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MEIC70 MAIL ORDIM OFFERS

Four rip-roaring games
your computer for
less than El per game!

or

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.

SNAPMAN - Guide your man
through the maze as he munches
energy pellets and avoids hostile
aliens.

Loco t o p o

CAA t A n t •  C Y B E R ,  1LOT D I M  A M A

EA 1 tE
AFT
N A T

*HELP A..4.

' G O M M  O P " T  P O E T  • T A M M =  A C T  l a n
ONCE E L M E  CLONE CleCLE O K A  M I L L
OCKAEhrrEE  M T  a t  T  G E T  G O  H E L P

HOW t a l O O C A ,  I N D E N T  L A U N C H  L O W E  k .GCE LOOK PCME OPECEArE * p o i  g i n  y
MOVInuAINI 4 4 0 0 ; a g e .  0.111611114-0161

• • • • • •  b o y

MAYDAY -  A futuristic adventure!
As captain of an interstellar cruiser
you must guide the sole survivor of a
stricken space freighter through the
vvreckage of his craft. If you fail to
recover those vital medical supplies a
whole planet is doomed!

6raro 5 1 6  N  I • Sc nett 6 2 6
d i /

•
:.).).”41111411,11 -  3•3-13-3•11411.:

:ifff-f"

PANZER ASSAULT - You are a
tank commander engaged in vicious
combat against encircling enemy
forces.

* 1 1 1 1 1 1 1 1 1 = 1 1 1 1 1 1 1 1 . 1 1 1 m-•;.-g:;v6-1,-.',3;iv,,,,,I,.;,..,;,.:',.-

uog
MSc' [MAIL ORDER OFFERS I

USA • 910011t I 1 u  NIA
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le  * W e e  OF OF

W W W W W W  * w e i r

I . e . - o r e *  A , "

A  O i l
ALIEN INTRUDERS - With only
your laser for protection you must
destroy the waves of aliens who
threaten to engulf you.

tc,3 95 taYe
CI„IL o_ • 0.9RI' 5 v i  cusc

TO ORDER TURN TO THE FORM ON PAGE 159



Over E750
of prizes
for you
to win!

and all you have to do is complete
the survey and return it to us by March
31. Yours could be one of the ten lucky
entries pulled out of the sack on that
day. Whether you win or not, you will be
helping to make The Micro User better
than ever! You will be informing us of
what you want from the magazines as
all your comments will be read by our
editorial team.

The Opus Challenger is
three products in one:
•  5.25"  40/80 track double-

sided drive
•  Built-in double density

interface
•  256k  integral solid state

ram disc
The 256k ram disc acts like a
second drive — but up to 20 times
the speed of a conventional floppy.
Store up to 720k on a disc a n d
PAGE is conveniently left at &E00_
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An Opus Challenger disc
drive system and
Instant Mini Office.

NINE runners-up prizes
of Instant Mini office.

Instant Mini Office has all the features of Mini Office
and more!

With this unique 6-in-1 rem-based package you can switch
from one application to another in a split second.

Mini Ofhce II was voted Business Program of  the Year
1986 in Popular Computing Weekly, and The Daily Mail
Home Computing Guide 1987 said: "Th is  package  i s
incredib le va lue" .
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Li SURVEY... REaDEltr.SURVEY

News 0 1 2 3 4 5 6 7 8 9
Software reviews 0 1 2 3 4 5 6 7 8 9
Hardware reviews 0 1 2 3 4 5 6 7 8 9
Body Building 0 1 2 3 4 5 6 7 8 9
Beginner's Basic 0 1 2 3 4 5 6 7 8 9
Beginner's machine code 0 1 2 3 4 5 6 7 8 9
Machine code games 0 1 2 3 4 5 6 7 8 9
Beginner's comms 0 1 2 3 4 5 6 7 8 9
Problems solved 0 1 2 3 4 5 6 7 8 9
Library 0 1 2 3 4 5 6 7 8 9
Mad Hatter 0 1 2 3 4 5 6 7 8 9
Hac Man 0 1 2 3 4 5 6 7 8 9
Letters 0 1 2 3 4 5 6 7 8 9
Games programs 0 1 2 3 4 5 6 7 8 9
Utility programs 0 1 2 3 4 5 6 7 8 9
Educational programs 0 1 2 3 4 5 6 7 8 9
Educational articles 0 1 2 3 4 5 6 7 8 9
Business articles 0 1 2 3 4 5 6 7 8 9
Spreadsheets 0 1 2 3 4 5 6 7 8 9

How do you rate your
knowledge of:

Only Mostly Some
Not
much Never

Arcade games n El [ I 0 0
Adventure games 0 0 0 0 0
Programming 0 0 0 0 0
Business n n n o 0
Own letters 0 0 0 0 0
Home accounts 0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

How do you rate your
knowledge of: None Poor Average Good Excellent

Basic programming LI 0 0 0 UI
Machine code 0  0 0 0 UI
Hardware

Educational

0 0 0

Which program listings
do you type in? Usually Sometimes Never

Games O
Utilities 0 0 0
Tutorials 1=1 0 0
Educational f l 0 0

'ail
is

disc

• • • • • •

• • • • • • • •

1

ABOUT YOU
How old are you?

Under 16 E
16 - 22 0

Please tick your reply in the boxes provided. I f  yea prefer you may photocopy
this page, and you do not have to fill in an answer d you do not want to.

I ABOUT THE MAGAZINE
How long have you been reading The Micro User?

0-3 months E l  4 - 6  months 0  7 - 1 2  months
1-2 years D  2 - 3  years 0  f r o m  issue 1

How often due you buy The Micro User?
Every issue U  1  in 2 0
Less regularly 0

How do you get The Micro User?
Subscription 0
Computer dealer 0

23 - 30 0
31 - 39

40 - 50  0
Over 51 0

Sex? M / F O c c u p a t i o n ?

What area of computers or computing are you most interested,
fe.g. business, games, communications, programming, hardware)?

ABOUT YOUR MICRO
What micro(s) do you own or use?

BBC Model A or B U I  B B C  Master 0
BBC Compact U I  E l e c t r o n

Does it use: Basic IC Basic 110
How long have you had a BBC Micro?

Under 1 year 0  1 - 2  years
2-3 years 0  3 +  years

Do you have any other computer? Yes/No

Which orle(s)?
Are you thinking of buying another computer? Yes/No
Which one'?

What other hardware do you have?
Monitor 0  C o l o u r  0  Monochrome 0
Disk drive I D  4 0 E  80  U Single 0  Double D
Printer 0  T y p e ?
Modem 0  W h i c h  software?
Sideways RAM
Please list any others'

What other hardware would you like?

Please indicate which of the following software you have:
Word processor 0  O t h e r  languages 0
Spreadsheet n  A s s e m b l e r  0
Database D  B a s i c  utilities 0
Graphics package 0  D i s c  utilities 7 1
What piece of software would you
most like to have for your micro?

What do you use your ABC Micro for (fill in your own ideas in the
spaces at the end of the list)?

Which software do you use most frequently?
Is there any software (apart from games) you've bought that you
never use?

•ou for filling in this stirvet • • •  .!-„encl it to
Reader Survey, The Micro User, Europa House,
68 Chester Road, Hazel Grove, Stockport, M O  5NY,

Newsagent
A friend

How many other people read your copy of The Micro User?
None U 1  0  2  0  3  0  m o r e  than 3 0

What other computer magazines do you regularly buy?

What do you like most about The Micro User?

What do you like least about The Micro User?
How often do you buy the magazine cassette or disc?

Every month 0  N e v e r  E  O c c a s i o n a l l y  0
If occasionally, what prompts you to buy it

What is the maximum length of listing you would want to type in?
Half page 0  1  page
3 pages 0  4  pages

Please circle the number which matches your level of interest in
the following subjects (0 lowest — 9 highest);

UI2  pages 0
5 pages

Indicate any articles or series you would like to see in future
editions of The Micro User

Any other comments you would like to make about The Micro User

If you wish to take part in the Prize Draw please fill in your name
and address.

mmollnim====olsoffammmuoionsommonimmonommomosumonommosiumonsoll

Name-

Address-

Post code
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LIBRARY is a new regular feature in The
Micro User which will give you short,
useful routines and functions in various
languages that can be used alone or
incorporated into your own programs.

Now you can pass your hard-earned
experience on to other programmers —
and learn as you save time by using
routines written by others.

Each routine will be accompanied by a
demonstration program, or a description
of bow to use it. To start off, here are
some routines for machine code, Bask
and Wordwise Plus.

Tree: HEXOUT
Language: 6502 Machine Code
Author: Jeremy North

When you want  t o  output numbers
from machine code you can use deci-
mal, but that needs decimal division
-  which is slow.

A much simpler and faster way is to
use hexadecimal. The routine, f rom
line 2 1 0  t o  3 2 0 ,  p r i n t s  i n
hexadecimal form the  value o f  the
accumulator, A.

It does not  perform leading zero
suppression, so the value nine would
be printed as 09. Registers X and Y
are not affected, but A and the flags
are corrupted.

The demonstration program prints
the characters from A to  Z with the
hexadecimal f o r m  o f  t h e i r  Asc i i
values beside them.

100 REM *  HEXOUT *
110 DIN code 256
120 oswrchz&FFEE
130 FOR 11 4  TO 2 STEP 2
140 PX=code:COPT L%
150 , t e s t  LOX SASCA'
160 . loop TXA:JSR oswrch
170 LOA 032:JSR oswrch
180 TXA:JSR hemout:JSRIFFE7
190 INX:CPX MASCT•1
200 BNE loopiRTS
210 .hexout PHA:CLC:AND#1,10
220 ROR A:ROR A kget h i
230 ROR A:ROR A Inybbte
240 JIR nybbte \send i t
250 PLA:AND f l F  kge t  t o
260 •nybble CLC \nybble
270 ADC MASCO \ s e t  dec
280 CRP mASC'9'+1 i
290 BCC not—A—F \  make
300 W O  k A  t o
310 .not-A-F
3211 JIP oswrch \pr in t  i t
330 1:NEXT:CAL1 tes t
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M e :  PRINT TEXT
Language: 6502 Machine Code/Basic II
Author: Petra Galloway

Title: LINE NUMBER STRIPPER
Language: Wordwise Plus
Author: Tim Arrowsmith

Compiled by Steve Turnbull

c;YL„,

If you want  t o  pr in t  a  s t r ing f rom
machine code i t  can be fiddly mess-
ing around w i t h  load ing  a  s t r i ng
address into the X and Y registers.

The call to the print-text routine is
followed immediately by the required
string terminated by a special marker
byte.

When the call is made, the routine

prints out the string and then returns
to t h e  f i r s t  i ns t ruc t i on  a f t e r  t h e
marker byte..

It i s  possible t o  include control
codes i n  the  string, b u t  great care
must be taken that the value o f  the
marker does not appear in the string.

Can anyone devise a more versatile
version?

100 REM *  PRINT TEXT
110 DIP! code 256:marker4EA
120 osasc i4FFE3: tx tp t r4 I2
130 FOR a l l  TO 2 STEP 2
140 P%:code:[OPT L%
150 . t es t
160 JSR print—text
170 (WS ' R e t i e .
1110 EQUB 13
190 EQUB marker
200 RTS
210 . p r i n t  —text
220 PLA:STA t x t p t r
230 PLA:STA tx tp t r+1

240 LDY MO
250 .print—loop
260 INC t x t p t r
270 ONE print—skip
280 INC tx tp t r41
290 . p r i n t—k ip
320 LDA ( t a t p t r ) , Y
300 CRP *marker
310 BEQ print—exit
320 JSR osasci
330 OP print—loop
340 . p r i n t  —exit
350 JNP ( t x t p t r )
360 1:NEXT:CALL t es t

Where a  program does not  contain
any GOTOs or GOSUBs it is easier to
edit the program i n  Wordwise Plus
without the l ine numbers.

To get a program into Ascii format
from Basic:

L I M  0
*SPOOL rame
LIST

The program l ists and is  spooled to
the media. When it is complete type:

*SPOOL

Enter Wordwise Plus and load the
new f i l e .  F i r s t  d e l e t e  L IST a n d
*SPOOL from the beginning and end
of the  f i l e  t hen  type AUTO a t  t he
beginning o f  t h e  t ex t .  N o w  save  i t

again for security.
Select segment zero and type in

the l i ne  number str ipper segment
program. Either use the full command
version as shown on the left, or  the
abbreviated command version a s
shown on the right,

Press Sh i f t+ f0  to  run, and i f  the
program seems to be running wrongly
or the end is reached press Escape.

The program operates by seeking a
Return then moving one character
beyond i t .  Then the  next  f ive cha-
racters are deleted, which takes in
the spaces and line number listed by
Basic.

The text i s  DISPLAYed after each
line number so that you can see when



Title: ERROR RECOVERY
Language:6502 Machine Code/Basic II
Author: Jim Bream

When you write a stand-alone piece
of machine code  software i t  i s
important to take control of the break
vector — brkv.

This way, any errors that occur due
to disc accesses or errors generated
by your own program are trapped by
your software as  opposed to  the
language rom that was active when
your code was entered.

The demonstration program sets
up a simple language which accepts
an input line using the standard Mos
°sword 0  routine. The parameter
block for this routine starts at input
The line can be terminated by Return
or Escape, if the carry flag is set then

Escape was pressed and the error
format, as in lines 3 3 0  to 350,  i s
entered:

BRK
EQUB error-number
EQUS 'error text '
BRK

Otherwise the input line is  sent
directly to the Mos command l ine
interpreter, allowing any * commands
to be executed.

Type in the program, save and then
run it. To test the error handling code
press Escape o r  generate other
errors, f o r  ins tance  b y  typ ing
*ZZ77Z7Z. To get back to Basic type*BASIC.

100 REM ERROR RECOVERY *
110 DIM code 256,buffer 256
120 tengthr-80:to-asc:ASC" •
130 hi -asc:ASC""
140 err -ptr4FD:errw:0202
150 asci:8FFE3:newAFFE7
160 wrchmIFFEE:word74IFF1
170 byte:IFFF4:ctir4FFF7
180 FOR LX:0 TO 2 STEP 2
190 fn.code:[OPT L%
200 . test
210 LOA #error DIV256
220 STA e r r o l
230 LOA #error M0D256
240 STA errw
250 .main -Loop
260 LDX 4FF:TXS
270 LDA #ASC"="
280 JSR wrch
298 LOY oinput 01V256
300 LDX *input 1100256
310 LOA #0:JSR word
320 BCC okay
330 BRK:EQUB 17
340 ERUS *My Escape'
350 BRK
360 .okay

370 LDY *buffer DIV256
380 LOX #buffer 100256
390 JSR c l i
488 JMP main-loop
410 .error
420 LOA #126
430 JSR byte
440 JSR newt
450 LOY #8
460 .err-Loop
470 INC err -ptr
480 ONE err  -skp
490 INC e r r  -ptr41
500 .err-skp
510 LOA (er r -o t r ) ,Y
528 HQ err-end
530 JSR asci
540 JNP err-Loop
550 .err-end
560 JSR new(
576 JMP main-loop
580 .input
590 HUM buffer
600 EQUB Length
610 EQUB La-asc
620 EQU8 hi -asc
630 3:NEXT:CALL test

the run is completed.
Don't r u n  t h e  program t w i c e

because you will lose the first five
characters of each line,

To get the program back to Basic,
save the text, and type:

*BASIC
*EXEC name

REM * LINE STRIPPER *
SELECT TEXT s e . t e .
REPEAT r e p .
FIND 'IR'
CURSOR RIGHT
DELETE AT 5
DISPLAY
UNTIL FALSE

fi."11r
tu . r i .
de.at 5
dis.
u.0

Send your routines -  with full details
of the language it 'SW i n  and the
hardWare/software requi rements  -  on
disc Or tape to Steve Turnbull, -rary, The Micro Us L i ber,

 SAIY.
Road, Hazel  Grove, S t 6 8  Chesterockport SK7

Remember to enclose a  stamped

[Youraddressed envelope for the return of
media_ Pive blank discs will bepublishedsent to the authors o f  any routines

Title: KEY INPUT
Language: Basic I or better
Author: Terry Paul

100 REM *  KEY INPUT *
110 PROCcursoff:REPEAT
120 PRINT•Catalog (y/n)?";
130 AZ.FNin("YyNn'):PRINT
140 IF A%<:2 THEN *CAT
150 UNTIL AX>.3
160 PROCcursoff:END
170 DEF PROCcursoff
180 V0U23,1,0;0;0;0;:ENOPROC
190 DEF PROCcurson
200 VOU23,1,1;8;0;0;:ENDPROC
210 OEF FNin(kS)
220 LOCAL 1%:PROCcurson
230 REPEAT II=INSTIMS,GETS)
240 VDU -7*(12=0):UNTIL I%)0
250 PROCcursoff:=1%

In Basic you often want to select
one key from a choice of several —
while the  rest o f  the keyboard is
unresponsive. The simplest and most
used method looks like this:

10 PRINT"Press A,  B or C?'
20 GZ.GET AND 051
30 IF 6%<>65 AND 6%<66

AND G%<>67 GOTO 10

This works but the code needs to
be repeated every time it is required.
If you then start adding complications
like switching the flashing cursor on
when input is required and off when
input is  completed then space is
wasted.

The solution is  to have a  single
input routine which replaces GE-I
takes as a parameter just those keys
which can be accepted and provides
the selection facility. The FNin fun(
tion does this.

The example program shows a
simple Yes/No selection, but allows
upper and lower case. Inside the
routine the variable k$ holds the keys
which are acceptable.

The GET$ function takes a key from
the buffer and it is compared with the
permitted characters using the INSTR
function. This returns the position of
the second string within the  first
string — the acceptable characters.

If the key pressed is not one of thE
acceptable ones then the value retur-
ned by INSTR is zero.

The VDU command in  l ine 2 4 0
looks complicated but all i t  does is
send Ascii value 7 (beep) i f  the key
pressed is 0 (not accepted), or Ascii 0
(does nothing) i f  the key pressed is
not zero.

The loop is repeated until a  valid
key is pressed and then it exits retur-
ning the position of the key pressed
within the allowed-keys string.

In the example program the only
values that will be returned are 1-Y,
2-y, 3 -N  and 4-n. Any other key —
apart from Escape and Break — will
simply cause a beep.

Using this routine you can provide
protected single key input anywhere
within your program.
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frialcienS title screen

H a l e e n
daze

HALCIEN, apart from being a blue king-.
fisher, i s  a  new language f rom High-
level Algorithms Ltd.

The name i s  an acronym (l ike most
things i n  computing) and,  l i k e  many
acronyms, i t  seems as though the name
was though t  u p  f i r s t  a n d  t h e n  t h e
thesaurus searched to see what it could
possibly stand for, It is claimed that Hal-
cien stands for  High-level ALgorithmic
Computer Instruction ENcoding lang-
uage. See what I mean?

The language itself comes on a 16k
eprom and it will run on all models of the
BBC Micro and second processor. I t  is
accompanied by a utilities disc, function
key strip and a 246-page manual in  a
loose-leaf A4 ring binder.

Learning a new computer language is
a great leveller. All of a sudden you are a
beginner a g a i n  h a v i n g  t o  l e a r n
everything f rom scratch, I t  i s  clearly
impossible t o  cover every aspect o f  a
language in  a  review, s o  what I  have
done is to investigate and summarise its
strengths, weaknesses and foibles.

Halcien i s  pr imari ly  a  procedural-
orientated language i n  similar vein t o
Logo o r  Forth. The programming task
consists o f  creat ing new procedures
from existing ones. These then become
part of the language and can be used to

Lhilke Cook finds this
new language a great I
leveller

define yet more procedures.
Eventually there i s  a  procedure that

performs all the operations you require
which is then simply invoked (or run) by
typing its name. The language is said to
be extensible and, as  you use i t  more
and more in one area, i t  becomes your
own specialised language: you  never
have to re-invent the wheel.

This is a very efficient way to work as
you can test out each procedure as you
write i t  and sort Out your bugs as you
write them — not some time later when
you come to run a great mass of code.

Where Halcien di ffers f rom Forth i s
that it has a data stack and an operator
stack. The latter allows statements to be
written in a syntax similar to Basic and
frees y o u  f r o m  t h e  reverse  Po l i sh
notation that  often puts beginners o f f
Forth.

Halcien, like Forth, is a semi compiled
language. That means the program you
write is converted into some intermedi-
ate form and interpreted as it is run. The

' R E V I E W 1
T R 1 1 4 •  11 1 FUN 121- illI I

The result of running the fractal r • o r o e

intermediate form is called H-code and
its interpreter i s  contained in  the Hal-
cien eprom.

It is not possible to save the H-code
The compiling is done when a program
file is loaded in. The manual assures me
that the compilation is so efficient and
quick tha t  i t  i s  no t  worth saving the
H-code directly.

When Ha lc ien  i s  imp lemented  o n
other computers t h e  H-code w i l l  b e
identical, on ly  the  H-code interpreter
needs t o  be  wr i t ten t o  run  o n  other
microprocessors_ This is  similar to the
UCSO P-system, although Halcien i s  a
lot nicer to use.

With a  procedural structure i t  should
be sui ted t o  mos t  tasks b u t  Halcien
supports interfacing devices in a rather
curious way, that of  a block move. The
block move instruction wi l l  move any
number o f  bytes f rom one location t o
another.

It is possible to get the address of a
variable so, to input data from the user
port, you have to move a block of  one
byte in length into the address of a vari-
able. After that the variable can be used
normally.

Thus it is possible to use Halcien as a
control language.  However,  t h e  lan-
guage designers have chosen to develop
Halcien in two distinct areas t e x t  hand-
ling and graphics.

At t h e  h e a r t  o f  t he  t e x t  hand l ing
capabilities is the text editor which can
be used to  prepare your programs, a l -
though you c a n  use  any  o ther  word
processor that produces pure Ascii files.

The text editor has a slightly different
display t o  most .  Be low t h e  f lashing
cursor is an arrow set in a  row of dots
and numbers enabling you to tell exactly
how far along a line you are at any time.
The cursor points to the character after
the one you are going to affect in the
same w a y  a s  a l l  B B C  M i c r o  w o r d

Tarn to Page 126 IP.
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-4111 From Page 125
processors. This is  a pet hate o f  mine
and is why I try to avoid them all.

However, the built-in text editor is part
of the language and can be extended
and customised to suit your own require-
ments.

It can for example be extended into a
full blown word processor or document
creator — each editor command has a
keyword associated with i t  so that you
can incorporate editing commands into
your procedures.

With th i s  capabil ity you can create
customised documents from standard
ones replacing words, phrases and even
arithmetic calculations. Word process-
ing languages l ike th is  and Wordwise
Plus are comparatively new and there is
still a lot of exciting new work to be done
with them.

The most  interesting aspect o f  Hal-
cien fo r  m e  was i t s  graphic handling
capacity_ A t  i t s  s implest  i t  supports
lines, boxes and arcs (a circle is simply
an arc of 360 degrees) all accepting a
number of parameters in a rather similar
way to Basic.

A collection o f  shape-drawing state-
ments can b e  grouped together i n  a
structure called an icon which can then
be subjected t o  rotation, scal ing and
translation (position change).

This means you can draw something
by writing a  procedure using absolute
points and later have that same drawing
reproduced a t  a n y  pos i t i on  o n  t h e
screen, larger or smaller and rotated at
any angle. This allows you to re-use the
same graphics procedure a t  several
points on your display_

As these manipulations are built into
the language i t  saves a  l o t  o f  code
writing and i t  must be one of the major
attractions of Halcien.

As well as  two dimensional drawing.
Halcien a lso supports the  drawing o f
three dimensional wire-frame icons. Just
like the two dimensional ones they can
be scaled and translated, but  this time
they may be rotated around any of three
axes.

With this built-in facility i t  is compar-
atively easy to " f ly through" a  complex
three dimensional scene without having
to change the database.

Images can be drawn in a buffer and
then transferred rapidly to  the display
screen, a  technique available even on
the plain model B.

A buffer image is in encoded form and
may be saved to disc — depending upon
the nature of the drawing this might take
up less disc space than a conventional
screen memory dump.

The graphics also support shadow ram
to a l l o w  m o r e  m e m o r y  f o r  sc reen
buffer ing. T h e  enhanced  g r a p h i c s
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commands of the Master computer are
also accessible from within Halcien.

Well what was i t  like to use?
The manual started ou t  well wi th  a

section on getting started and held your
hand as you ran an impressive demon-
stration program o f  the earth as seen
from an orbiting satellite.

Each frame took about 10 seconds to
calculate and display, b u t  considering
there are about BOO contour points to
link, t h i s  i s  qu i te  impressive t h e
drawing part  takes only about two o f
those seconds.

However, the manual then pitches into
a description o f  the various aspects of
the language a n d  abou t  a  hundred
pages later you learn about the editor so
you can try your hand at programming — I
would have preferred a  smal l  tutor ial
session at the beginning of the manual.
Despite this the manuals are quite well
written and cover the various aspects of
the language with well rounded explan-
ations and a liberal sprinkling of illustra-
tive examples.

Those of you whose only language is
Basic might be a l i t t le confused about
the discipl ine mos t  o ther  languages
demand.

For example, in Ha lcien the space is a
very important character and must  be
included: The statement PRINT ( 100
200) must have spaces between the two
numbers and the  s i g n ,  a s  well  a s
separating the brackets. There are very
good technical reasons for this that con-
tribute t o  t h e  language's speed and
compactness. However, i t  could be  a
minor source o f  f rustrat ion t o  some
people.

On the other hand, the syntax of Hal-
cien is quite readable (unlike Forth) and
Basic users should not  have too much
trouble adapting.

As Halcien is a procedural-based lan-
guage i t  does not  have (or need) l ine
numbers. S t a t e m e n t s  a r e  s i m p l y

A ring of wIre-frame boxes drawn using the package,

executed one at a time. This means that
many statements may be placed on one
line leading to what I call sausage pro-
gramming.

The use  o f  l ine  spaces and inden-
tat ion c a n  g r e a t l y  i n c r e a s e  t h e
readability o f  a  program and the  ex-
ample programs on  t h e  ut i l i t ies disc
show just how readable it can be.

There is no point giving an example of
a line of Halcien as it would only serve to
confuse at  this stage, suffice i t  to say
that once you have read the manual it is
quite clear what is happening.

It took me a l i t t le t ime to figure out
how to get out of  Halcien — in fact you
use a n  OS command. This accepts a
string that  i s  passed to  the operating
system. You use it as you would use any
system command.

In th is way i t  i s  easy to  incorporate
operating system commands into your
procedures to gain help from sideways
roms for screen dumps and so on. Inci-
dentally if you do try a star command you
get the error message "Ambiguous file
name".

In conclusion, Halcien is quite a pow-
erful language that should be relatively
easy to learn. I ts power comes into evi-
dence when doing work i n  a  specific
area, a s  the language grows towards
your application.

For those interested in graphics Hal-
cien has a lot  to offer and I think most
other languages would struggle to give
you these facilities. It is very reasonably
priced and well documented. You are not
going to learn i t  overnight but i t s  well
worth learning. •

Product; i-lalcien
Price: £49.95
Supplier: High Level Algorithms. 12 Den

Brook Close, Lydwell Park, Wellswood,
Torquay, Devon TO_ 3TP_

Tel: 0503 22092.
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-EXPRESS SPECTRUM,
BB n d  COMMODORE

RE PA I RS k,r4a,b
APPOINTED WATFORD DEALER

Mancomp are now the main Northern
Distributors for Watford Electronics
and will be 5t,ocking all of Watford'
popular tange of hardware and
software -  all at Watford's prices
Phone first for availability.

MODEMS
B.T. Approved

Modem complete wi th software
£86.25

300, 1200 & Prestel Auto Dial
Modem alone -  £89.95

Software -  139.95

All our prices include VAT Please add carriage
£5.50 for Printers & Drives f  1.50 for other items

HSV

in all U.K with While u Wait repairs'
with INTERNATIONAL repair service!

FOR PROFESSIONALISM - 'Of e V *
repair companies -Sinclair User spoke

MANCOMP seemed the MOST
PROFESSIONAL when it came to advice
arid a helpful attitude AUG 85.
FOR HONESTY W e  let you watch
your computer being repaired and if
there is nothing wrong with it. we
tell you"!

; DR REPUTATION 8, HELPFULNESS
have come across a firm that will be

more than willing to advise you as to
how to remedy your problems. They
are called MANCOMP and as well as
repairing fau4y Computers are also
quite willing to discuss your problems
with you and Offer reasonably cheap
and more importantly CORRECT
CURES. Phi! Rogers POPULAR
COMPUTING WEEKLY JAN 85

m, a,,goatwo W h a t  we do today.

WHY PAY HIGH
'FIXED' PRICES
(We do not charge you for our fancy
premises by charging high *fixed'
prices!) Reputations take time to
build, we have been repairing ZX 81's,
Spectrums, Qt.'s, Apples and BBC's
professionally, for 21/2 years - who
is coming second?
WRY DELAY - OUR ESTIMATES ARE
FREE AND WITHOUT OEILIGATION IF
YOU DO NOT LIKE OUR ESTIMATE
WE WILL RETURN THE COMPUTER
AND REFUND THE POSTAGE INCURRED'
EXTRA-SPECIAL DISCOUNTS FOR EDUC
INST H M FORCES, CHARITIES. IIOSPITALS,
Every parcel sent by Royal Mail Receipted
Post and irsured for return Journey'
(For next day ',elver), IriCuCle Et .50extrai
(Seri, FIC cp by  p r io r  a r ra r i gemer ! ,

others do tomorrow!
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L____.
TPart of  Mike Bibby's I
i series on machine  code 1
I takes a closer look 1
1-41-t indexing   1

IT'S one thing to be able to solve a prob-
lem — it's quite another thing to realise
you've got a problem in the first place.

Take this month's topic: Indexing. It's
quite straightforward when you know
how it's done. but the person who first
thought o f  the  technique deserves a
Nobel prize for computing innovation.

Essentially, indexing allows us to refer
to m e m o r y  l o c a t i o n s  s e q u e n t i a l l y
without having to spell out the address
of each one in full.

This offers us the same kind of space
advantage that loops do: A lot of action
for a l i tt le code.

First we need to become aware of the
problem were solving. Program I should
do that: I t  simply places a  row o f  five
asterisks on to a Mode 7 screen. about
two thirds the way down.

There's nothing magic about 8,7E80,
it's just a convenient memory location
marking the beginning of a l ine on the
unscrolled Mode  7  screen.  Us ing  i t
allows us  to  see our  assembly l ist ing
above the output asterisks.

As you can see, though the program
hardly presents any challenge t o  the
intellect, i t  is boring in the extreme — all
those repetitive STAs. There's got to be
an easier way

Program II shows how we'd treat the

Program

Addressing
the r ight
problem

10 REM PROGRAM I
28 MODE 7
30 FOR p a s s 0  TO 3 STEP 3
40 P%4900
50 C
60 OPT pass%
70 . s t a r t
80 LDA *  ASC( ' )
90 STA 87E80

100 STA 87E81
110 STA 87E82
120 STA 87E83
138 STA 87E34
140 RTS
150 3
160 NEXT pass%
170 CALL s t a r t
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problem i n  Basic. We'd s imply use a
convenient loop variable such as  X  to
help c a l c u l a t e  t h e  add ress  o f  t h e
memory location we're poking with an
asterisk. After all:

STA address

does correspond fairly well with
?address=va lue i n  A

The nice thing about Basic, though. is
that we  can add ou r  variable X  in to
things as well, as in line 40:

40 ? (S7E80+ X)ASC ("r)

Wrapping this up in a loop that takes X
from 0  to  4  guarantees that asterisks
appear i n  l oca t ions  8,7E80 through
8,7E84.

Fortunately, there are instructions in
machine code that allow us to add the
value o f  t h e  X  reg is ter  s u r p r i s e ,
surprise — to  the value o f  an address
given i n  tha t  instruct ion — t h e  base
address — t o  g ive  a  th i rd ,  abso lu te
address.

The STA version of this instruction is
of the form:

STA address,X

The t echn ique  i s  c a l l e d  a b s o l u t e
indexing, w i th  X  being known a s  the
index register or simply the index.

Suppose t h e  accumula tor  a l ready
contains the value for an asterisk — 8,2A
— and X has the value 1. Then:

STA i7E80,X

will place 8,2A in memory location:
87E80 1  z  87E81

If, however. X  has the value 2 then the
asterisk ends up in:

£7180 * 8 7 E 8 2

Program

10 REM PROGRAM 11
20 MODE 7
30 FOR X=0 TO 4
40 7(&7E804X).ASCC*1
50 NEXT X

And, of  course, i f  X is 0, the asterisk
ends up i n  the  base address, 8,7E80
since:

07E80 + 0r  £7180

So, to get our asterisks to appear in
locations 8,7E80 to 8,7E84 we need to
tie up STA 8,7E80,X in a loop in which X
goes from 0 to 4. Successive stores wilt
then be calculated so as to be in E 8
8,7E81, 8,7E82, 8,7E83 and 8,7E84.

Program i l l  d o e s  t h i s  f o r  us :  We
initially load the accumulator with 8,2A
and X with zero. We then start our loop
which — after a STA 8,7E80,X — increases
X and checks to see i f  it 's gone beyond
our limits.

If n o t .  i t  l o o p s  b a c k  t o  t h e  STA
8,7E80,X effectively putting an asterisk
in the next location along. Then we once
more increase X and check whether we
should loop back.

To explain in  rather more detail: On
entering this loop, when X is zero, we
store our  aster isk i n  8,7E80+0,  and
increase X. Since our loop's terminating
condition isn't met we loop back.

Our STA now places an  asterisk in
8,7E80+1: we increase X to 2, loopback
to store another asterisk in  8,7E80+2
and so on.

The check for  looping back is  quite
interesting. We want the store instruc-
tion to be performed with X from 0 to 4.
Since we increase X  after the STA we
need to loop back until X reaches 5.

We d o n ' t  w a n t  a n  a s t e r i s k  i n

8,7E80+5. We achieve sh:e4ve this with:
BCC loop

As we saw last month. while X is less
than 5  Carry wi l l  b e  c lear  s ince the
answer t o  our  imagined subtraction —
X-5 — wil l  be  negative. So  we branch
back to loop.

Once X reaches 5 — beyond our range
— our imagined subtraction gives a zero
result, setting the Carry flag, as it would
if the result were positive. We then drop
out of our loop to the terminating RTS.

The end result is our five asterisks as
in Program I.  bu t  indexing in  th is  way
allows us to do it in a much neater way.

All right, both involve seven assembly
language instructions, but Program III is
far more powerful. Which would you find
easier to adapt so that  there were 10
asterisks on the line?

As you've probably suspected by now,
absolute indexing isn't restricted to the
X register. you can use the Y register as
well. Hence:

STA 178E0,v

is a  per fec t l y  va l i d  ins t ruc t ion.  Try
adapting Program III to use the Y register
in this way.

Program IV uses absolute indexing



with the Y register to print out our five
asterisks, b u t  i n  a  f a r  more eff ic ient
manner. As  a  general rule in  machine
code, you can often avoid the use o f
compare followed by branch instructions
by counting down instead of up.

By choosing carefully the number we
count down from we can often rig things
so that we finish our loop when the reg-
ister reaches zero — and test for this with
a BNE. T h i s  w a y  w e  e l i m i n a t e  t h e
compare instruction entirely.

Our p rog rams  s o  f a r  h a v e  b e e n
concerned wi th  get t ing a  row o f  f ive
asterisks on the screen and i t  seems
natural t o  put  them there from le f t  to
right: &7E80, &7E81 8 , 7 E 8 4 .

There's no  special  reason f o r  th is.
though — we could go  from .17E84 t o
V E 8 0 .  At the speed machine code does
things we're hardly likely to notice the
order they appear on the screen.

So Program IV uses the Y register to
index our STA, counting down. To start
we load the accumulator with &2A again,
and Y with 5.

The latter is purely cosmetic though.
as you'll see, fo r  the init ial instruction
inside loop is DEY, so that the first time
through the loop Y becomes 4  and we
store ou r  accumulator  a t  8,7E80 i 4.
Following th is  we check fo r  Y  having
reached zero with a BNE.

The DEY will be the last thing to have
affected the Zero flag. Remember STAs,
indexed o r  not ,  don ' t  a ffect  the  Zero
flag.

On the first time through Y is four, so
we branch back to loop, decrease Y  to
three, s t o r e  t h e  a c c u m u l a t o r  a t
&7E80-1-3, check to see i f  Y is zero —
which it certainly is not — branch back to
loop and so on.

Eventually Y  wil l  b e  zero when w e
reach the BNE and we drop out o f  the
loop to our  terminal RTS. Before this,
however, we  wil l  have put  an asterisk
into V E 8 0 + 0 ,  so we'll have got all our
asterisks where we want them, right to

10 REM PROGRAM II
20 MODE 7
30 FOR passtr0 TO 3 STEP 3
40 PX:1900
50 C
60 OPT pass%

10 REM PROGRAM WI
20 MODE 7
38 FOR pass%4 TO 3 STEP 3
40 P24900
50 [
60 OPT pass%70 . s t a r t 70 . s t a r t

80 LDA A S C O t i 80 LOA *  ASCC*190 LDY *  5 90 LOT #
100 .Loop
110 DEY 100 . loop

110 STA /7E800
120 STA /i7E80,Y 120 DEY
130 ONE Loop 130 ONE Loop140 RTS 140 RTS
150 ) 150 ]
160 NEXT pass% 160 NEXT passX170 CALL s t a r t 170 CALL s t a r t

Program M

10 REM PROGRAM III
21 MODE 7
30 FOR pass%.0 TO 3 STEP 3
40 PX:1900
50 C
60 OPT pass%
70 . s t a r t
80 LDA 4  ASCC*1
90 LOX *  0

100 .Loop
110 STA 17E80,x
120 INX
130 CPX *  5
140 BCC Loop
150 RIS
160 )
170 NEXT pass%
100 CALL start

left, wi thout  any need fo r  a  compareinstruction.
Alright, it 's only one instruction, but in

loops redundant instructions can often
build up into a lot of wasted time...

Incidentally, can you see why I put the
DEY before the STA and not after it? I f
not, t r y  swapp ing  t h e  o rder  o f  t h e
instructions a n d  t hen  th ings  shou ld
become clearer.

There's a natural limit on the scope of

Av o i d  the  use o f
compare, f o l l o w e d
b y  branch
Instructions
absolute indexing' The X and Y registers
can only go from 0 to 255 o r ,  to put it a
generally more efficient way, from 255
to 0 P r o g r a m  V shows how to achieve
256 asterisks on the screen, ending up
at &HBO.

The logic o f  the program's the same
as i ts predecessor. You shouldn't have
any trouble fol lowing i t  provided you
remember that i f  Y contains 0 and you
then DEY, i t  will hold &FF.

Program VI a lso  gives u s  ou r  2 5 6
asterisks, but this time I've put the STA
before the DEY_ I can get away with this
since I'm starting with Y holding zero. It
does put the asterisks on the screen in a
rather odd order though.

When w e  f i r s t  e n t e r  loop ,  w i t h  Y
containing zero, our asterisk ends up at:

B7E80+0.87E80

The DEY then takes Y to &FF so the Zero
flag isn't set and we branch back to loop.
This time our asterisk appears "right at
the o ther  end"  at:

VE80+UfzI7F7F

We then DEY to &FE and branch back so
that the next asterisk is stored at &1F7E

Program IV

We continue working back like this until
we finally enter loop with Y holding one.
Our asterisk now appears at:

07E00+1.07E81

The DEY takes Y to zero, so this time
we don't take the branch but drop out of
the loop. So the last asterisk "printed" is
at &7E81. — one character in from the
beginning of the line.

This is no problem though since we've
already printed the first in the line — at
8,7E80 — way back at  the beginning of
the loop,

Absolute indexing isn ' t  restricted t o
STA operations. We can use them in LDA
operations as well, where they appearas:

Program V

Program V,

SERIES

LB  B+Til 15-141

LDA address,X
LOA address,Y

Program VII uses STA indexed with the
X register t o  perform a  simple str ing
handling operation. It inputs a sequence
of c h a r a c t e r s  t e r m i n a t i n g  w i t h  a
Carriage Return (CR) and  then pr ints
them out in reverse order.

Admittedly this isn't too spectacular.

Torn to Page 1300.

10 REM PROGRAM V
20 MODE 7
30 FOR passt:0 TO 3 STEP 3
40 P%.1900
50 C
60 OPT pass%
70 . s t a r t
80 LDA 4  ASCC*1
90 LDY *  0

100 .Loop
110 DEY
120 STA 17E80,Y
130 ONE Loop
140 RTS
150 )
160 NEXT passX
170 CALL s t a r t
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SERIES

4  From Page 129
but i t  does il lustrate some interesting
techniques — and a lot of genuine appli-
cation programs fall into the category of
string handling.

After a trivial initialisation — LDX #0 —
the program div ides i n to  three ma in
parts: i n p u t ,  n e w l i n e  a n d  o u t p u t .
(there's structure for you).

Our first problem is where in memory
to put  the characters typed in until we
receive our CR that signals we can start
to print them out in reverse order.

Well were  already using page 8,9 to
store our code, and there isn't that much
code, so we'll use the second half of the
page (from &980 onwards) to store our
input, christening &980 itself storage.

Actually the program doesn't use the
location storage itself — for reasons we'll
see later b e c a u s e  the first thing input
does is to INX. We then:

JSR osrdch
JSR osurch

to read a character from the keyboard
into the accumulator and immediately
echo it back to the screen. We then store
it in memory with:

STA storage,X

So the first character input ends up in
storage+ 1 since X has value 1 the initial
time through the loop. We then check for
our terminating CR and branch back to

le REM PROGRAM VII
20 MODE 7
30 osurchs&FFEE
40 osrdch:AFFE0
50 storage4980
60 CR.60D
70 0.80A
80 FOR pass%.0 TO 3  STEP 3
90 P%4900

l i e  C
110 OPT pass%
128 . s t a r t
130 LDX *  0
140 . inpu t
150 IMX
160 JSR osrdch
170 JSR oswrch
180 STA storage,X
190 CMP # CR
200 OWE input
211 .newline
22e LDA *  LF
230 JSR osurch
24e .output
250 LDA storage,X
260 JSR oswrch
270 DEX
280 ONE output
290 CS
300 I
310 NEXT passZ
320 CALL s t a r t

Program VII
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input another character i f  i t  isn't found
with:

IMP *CR
ONE input

The second time into the loop we INX
to value 2 then use osrdch and oswrch to
input and echo a  character t o  screen
before storing it in storage+ 2 with:

STA storage,X

We con t i nue  i n  t h i s  way,  s t o r i n g

J  Printing ou t
the  characters
backwards couldn't
be  simpler ff

successive characters i n  successive
bytes. until we've received — and stored
— the terminating CR. Once we've got it.
we drop through the loop to newline.

Incidentally we've made an assump-
tion here co r rec t l y  as it happens — that
osrdch and oswrch don't alter the value
of X. Can you see how this would affect
things?

Anyway oswrch and that last  CR will
have ensured tha t  the  cursor has re-
turned to the beginning of the line. We
then move i t  down to the beginning of
the line below with newline. ensuring our
output doesn't overprint our input. Given
that LF stands for Line Feed, I don't think
you'll have too much diff iculty sort ing
the routine out.

Now we come to the impressive stuff:
Printing out the characters backwards.
Actually, th is  couldn't be simpler. X  is
already "pointing" at the location where
we stored our last character — CR. We
just need a loop incorporating:

LDA storage,X
JSR osurch

which repeatedly decreases X and we've
cracked i t .  Our decreasing index wi l l
copy them out  of  memory into the ac-
cumulator in reverse order.

This is what output does. As the value
of X  hasn ' t  changed s ince  t h e  l a s t
character input ,  t h e  f i r s t  t i m e  round
output the indexed LDA will load in the
code fo r  CR and pr int  I t  wi th oswrch,
sending the cursor to  the start  o f  the
line. Th i s  mat ters  l i t t l e  s ince  tha t ' s
where it already is.

The next bit's the heart of the matter,
though. We decrease X and, provided i t
hasn't reached zero, branch back  t o
output once more. This means that the
indexed LDA n o w  retr ieves t h e  l a s t
character input before CR.

This is then output. X decreased and
the loop back taken if X has not reached

zero. The  indexed LDA now  gets  i t s
character from where the last character
but one before the CR was stored and
outputs that.

The effect  is  to print out the stored
characters in reverse order.

When the DEX does take X to zero we
drop through to the RTS. since the Zero
flag will be set and the ONE doesn't take
effect. If you think about the way output
works though, you'll see that this means
we never  p r i n t  o u t  t h e  con ten ts  o f
storage.

The l o o p  c a n  n e v e r  i nvo l ve  t h e
equivalent of:

LOA storage,0

since X being zero drops us out before
we get there. This is no problem though
because input is organised so that the
first charac te r  i n p u t  (and  t h e  f ina l
output) is stored in storage 4- 1.

If y o u  h a t e  w a s t e  y o u  m i g h t  be
tempted to alter things to make use of
storage by moving the DEX to the begin-
ning of output and to heck with printing
out the unnecessary carriage return.

Unfortunately t h i s  assumes  t h a t
oswrch doesn't affect.the Zero flag — an
assumption we aren't entitled to make. I
suggest that i f  you're so keen to make
use of &980, you set ,storage to &97F.

Of course there are lots of ways this
program could b e  improved. Why for
instance do we bother storing that final
Cl?? Why not just incorporate that sort of
detail into newline?

The fac t  i s .  a  l o t  o f  computer lan-
guages and applications make use of
&OD. the value of CR, to indicate the end
of strings of characters, so involving it
here isn't as artificial as it seems.

There are much more serious flaws in
the program though, not least of which
is the lack o f  a size restriction on the
string we input. After al l ,  we've glibly
assumed that we can use page 8i9 quite
happily, b u t  i f  w e  i n p u t  t o o  many
characters we'll overflow i t  and start to
store them in page &A.

And even i f  that's all right, what woulu
happen i f  we input so many characters
that X went round the clock from SIFF to 0
again? Perhaps you can see why Basic
tends to  restrict the size o f  strings to
255 bytes

And a f te r  a l l  m y  str ictures o f  last
month, I  haven' t  included any  safety
measures against pressing Escape. So
for homework, I'd like you to incorporate
a realistic size restriction on the input
string and a check for Escape.

If that isn't challenge enough, why not
translate the program so that i t  uses V'
instead of X. and tidy up the code while
you're at it?

•Tha t  should keep you busy unti l  next
month when, hav ing  already covered
indexing absolutely, we'll do it indirectly.
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Epson LX86 + Tractor E249
Epson FX85 E256
Epson FX1 05 E459
Epson FX800 E349
Epson FX1 000 £449
Epson EX800 E449
Epson EX1 000 E589
Epson La800 E512
Epson L01000 £677
Epson 1_02500 E850
Star NU 0 (inc parallel int) E240
Star SDI° E339
Star SR10 E399
Star SD15 E399
Star SG15 E339
Citizen 120D E199
Citizen MSP1OE E295
Citizen MSP15E E379
Panasonic 1080 E199
Panasonic 1091 E270
Panasonic 1092 E356
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DS;00 E48 24
OS;OD E59 74

s

d

1

re
'o
te
ut
Is
Df

le

ire
gh
he
al

De
of
in-
ng

at
an

ike
F.
his
for
nal
t of

an-
of

3nd
g i t

5 in
lich
the
ibly
Jite
afly
t to

Kild
ters
to 0
3S1C
5 t o

last
fety
, So
rate
"put

f not
es Y
thi le

rex:,
tly

DISKS
SaIDD

for only

r2V5

Suitable for:
Apple
Commodore
IBM
And Most Other
Single and
Double—sided
Soft Sectored,
Double Density Systems

Sol SUPERB
STORAGE

BOX

OS/DO E39.95
DS/OD £49.95

Please send the following amount
(including E2.00 delivery and VAT)

Telephone Orders um be accepted iron Government bOdies. schoots. etc Or from private mdiveheasDI' companies with VISA or ACCESS cards
Sad degree hale ambit lo ICS Compete looks vett tee Of*, 10 Ihr address tee. Mei Omer ree WM (UK Orders NW
IDS Computer Supplies
Dept Al2 M

Precision TM
from
4 5 P

WITH DIVIDERS
AND SMOKED
FLIP—TOP LID

•  Full Specification
•  Lifetime Guarantee
•  Bulk packed disks
•  Complete with sleeves,

labels and w/p tabs
•  Individually certified to

30% above ANSI
specification

•excl delivery & VAT

0908 563166
Unit 15 Darin Court •  Crownh ill • Milton Keynes M K 8  OAD

HIGH
PERFORMANCE

/ - - - , /

Precision Tm 51/4" Flexible Disks
•  Every disk certified 100% error f ree
•  Guaranteed to meet or exceed ANSI  standard

Price per disk (excluding delivery & VAT)
!o• 50• loc. I .  106,:k

SS,OCI 069 0.59 05.4 0.49 0.45
DS/00 0.79 0.69 0.63 0.59 0.55 Supplied in boxes 0110
DS/OD 1,09 0.99 0,92 0 8 6  0,79

berrery tree f UK Mainland) tor CVATCreeel Card Orders
le Credit Orders and urgent Orders pnone or deliveni prices
reepleine Orders can be accepted horn Government bodies, schools, etc or iron onvate •ndAnduals
Companies elm VISA or ACCESS card,,
sEe deigns male W44 In IDS Cmaciner Sepplies ern its order is the address bees Den I twee the VATtibil Eaters nreyi

IDS Computer Supplies
Dept A l 2

hit 15 Darin Court •  Crownhill •  Milton Keynes • MK8 OAD
0908 563166

N

Leigh Computer Systems
I S A e r a t t o r t e e d  ADOCOI Ilevelpe Cortaro, ACT WA leeenctirel Coetenrescr DealerCOMPUTERS
BBC Master E 4 7 5
Amstrad PC P . O . A
Bondwell PC F r o m  E599 +VAT
Plus Atari ST, ACT, Olivetti etc.
PRINTERS

EDUCATIONAL ORDERS SUPPLIED
-  Price list a va Labia on applicaton -

PAPI3Ori small earns £ 7  large items
All Prlces Include, VAT

Panasonic 1592 E 4 5 8
Panasonic 1595 E 5 9 9
Panasonic 3131 E 2 9 7
Panasonic 3151 E 4 8 9
Canon 1080A £ 2 4 9
Canon A55 E 3 9 9
LaserAl E 2 0 4 5
Laser A2 E 3 0 4 5
Jukr 5510 E 2 4 9
Juki 5520 E 4 0 9
Juki 6100 E 2 5 9
Juki 6200 E 4 5 9
Juki 6300 E 7 1 2
Juki 6500 E 1 0 4 9
MONITORS
Microvitec 1431 E 1 9 9
Microvitec 1451 E 2 6 9
Microvitec 1441 E 3 9 9
Philips 7502 green E 8 4
Philips 7522 amber E 8 9
EPROMS
27126 E 2 . 9 5
8271 E 3 9

Prue Full Range of Add-Ons, ROU
software etc
Prces 54486 to ',alarm
Phone 'ref la lest pnces

75 CROSS STREET
SALE

MANCHESTER
Telephone: 061-905 2144 or 0455 612139

DOUBLE
PHANTOM?

YES! This IS the program demonstrated on BBC W s  "Micro Live", The
Worlds first mic ro  multi-user combat  f l ight s imulat ion is now available
direct f rom DOCTOR SOFT v ia o u r  'HOT L INE '  FIRST CLASS MAIL

ORDER service,

DOUBLE PHANTOM is basically a TWO computer version of the highly
acclaimed PHANTOM COMBAT simulation. At least one BBC must have
a disc system, A hardware link (included) then links the machines which
become separate aircraft sharing the same airspace, each VISIBLE and

VULNERABLE to the other!
DOUBLE PHANTOM has all the usual PHANTOM features including the
fastest and smoothest 3D colour graphics around (15ilps) RAF Phantom
pilot Paul Courtnage's verdict; "Marvel lous Q u i t e  the best micro flight

simulation I've ever seen T o t a l l y  captivating!"
Phone: Mail Order Hot line 0903 776000 with VISA/ACCESS. Mail:
PO BOX 66, East Preston, West  Sussex BN16 2TX, Mos t  orders

despatched SAME DAY, FIRST CLASS, POST FREE.

DOUBLE PHANTOM (inc link)
LINK separately
PHANTOM COMBAT
PHANTOM COMBAT
747
747
747
747
747
747

Commodore 64
Commodore 64
Commodore 64(USA format)

BBC *  d i s c  19.95
BBC c a b l e  9 . 9 5
BBC *  d i s c  12 95

Electron & BBC c a s s  9 . 9 5
BBC B  only d i s c  9 . 9 5
BBC B  only c a s s  8 9 5

Electron c a s s  7 . 9 5
cass 12.95
disc 14.95
disc 14.95

(Overseas orders, equiv currency, add air mail at cost)
JOYSTICKS opt ional  with all programs
BBC means all machines from 3 2 k  up
*  SPECIFY OFS when ordering discs

E2 discount  on mult ip le order
DOCTOR SOFT- THE FLIGHT SIMULATION

SPECIALIST
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A drive
in the right
direction

3 YEAR WARRANTY
,FRONTPANEL SWITCHING -
CONFORM TO BSI15
F ULL RANGE AVAILABLE NOW
p RICES FROM £13495 Inc VAT
W  INCHESTER DISK DRIVES, AfairotirsavallPtInfefs

Direct disk drives are manufactured to the highest standard
using high quality Japanese mechanisms. All drives are supplied
complete with user manual and utility diskette.

IIVIGILEN!
The Perfect Partners —

Unit 7Trumpers Way,
Hanwell, London W7 2AQ.
Sales Hotline 0 1-843 9903
Telex; 919 304 VIGLEN G

Fax: 01-574 5126

;
• • • • • • • •

Alltram
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THE ULTIMATE POOLS PREDICTION PROGRAM
•  MASSIVE DATABASE Pookswinner is a sophisticated

Pools prediction aid. It comes complete with the largest
database available - 22000 matches over 10 years. The
database updates automatically as results come in.

•  PREDICTS N o t  just SCOREDRAWS. but AWAYS.
HOMES and NO SCORES,

•  SUCCESSFUL SELEC quaxalflee that Poolsvonner
performs significantly better than chance.

•  ADAPTABLE Probabilities are given on every fixture
choose 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 A l l  team names are in the program. Simply
type in the reference numbers from the screen. Or use FIXOEN to
preiduce fixture list automatically (see below).

•  PRINTER SUPPORT F u l l  hard copy printout of data if you have a
printer.

PRICE 5.15_00 (all inclusive)

Dozed_ wcil &mob!
twins-ban bcoidat

rAnmu T rrinnurrp
Mi a n .  M ,  •  0 • 1 1 • 0 1 0 • • • • = ,  • • • • = • • • • • • • • •  = I N  . • m oI M P  1 1 .  M E M11111,M , 1 1 1 P

RESULTS DATABASE SYSTEM
•  THE PERFECT PROGRAM for everyone interested

in Football Soccer Fans. Pools Punters. amateur
League secretaries and team managers

•  POWERFUL DATABASE designed to store league
results 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 football
•  FULL PRINTER SUPPORT: Furnire Lists, results.

00° l e a g u e  tables. statistical records etc can be printed out
if you have a printer. or copied from the screen

8  UPDATED: The package is supplied vnth this season's football results
already entered into the program
INTEGRATED with PooLswiriner and F1XGEN information can be
exchanged between programs (Can be used to update Poolswinnet

PRICE 1,15•00 (all inclusive)

F D C G E N  8 6 / 7  A T  LAST No more struggling for bows to get the
furnite List into the computer rI3CCEN has beer
programmed with all English and Scottish fixtures for

1996..7 Simply type in the date, and the full furnare Lisi ts generated a, seconds Fully
compatible with POOLSV011tdel and Football Follower Yearly updates available
(Published under licence horn the Football league and Scottish Football League )
POOLSWINNER with M O E N  616.50 Not both)
FOOTBALL rou,owER with roLGEN £16.50 (lot bothi

F O R  S O C C E R  F A N S ,  the bes t  0}11‘banittOri  LS u o i b a l  Fr,
with Futgen
FOR POOLS PUNTERS who want a ready made system.
Poolserinner with Flagen is the best cornbuotion
FOR POOLS PUNTERS who want to do more detailed
and develop their own system, the complete suit of all three
programs is available at a special pnce

POOLSWINNER+FOOTBALL FOLLOWER + PLIGEN
E26.50 (all inclusive) (ask for 'COMBO PACK")

r a t I M M O T I I I M V I T t l n  v  3 NOT run A Tips•rut- - - - - -  -  - —  -  • - -  P R O G R A M .  cowseennesY3 ran be used by espent
THE PUNTERS COMPUTER PROGRAM and oCcdtOroli punters alike

Yosi car, develop and test your men unique *wrung wee., by adiusting the
analysis formula or use the prow am in sunple mode Coursewtmiei VI use
natutticel analysis of mated facials including past form speed ratings. come
statistics onset money eeetont• going tramer and rockey form etc etc It
outputs mom likely wrimers. good Long odds bets, farecasts means etc Tie
database includes 'mat course Statistics for all 'knish cow ses Toucan wow
Lee database never goes our of dale
P R I C E  £15.00 (all inclusive) weienis trial igelit Mabee.] awe weemes

AVAILABILITY
All programs available for

All programs except rooTBALL FOLLOWER A l a n  (481I). Sinclair QL
Supplied or. l i p .  l is•ple .otiverston us dtec • u r e p t  itilieMLAD W i t  (3- d e r  add L3 0)) MKSTILW SC d t

add LI  OCi• Sin, lea Qt. iniocted,ot I

gelec

AMSTRAD CPCs PCW's
Al) BBC's
All SPECTRUMS
COMMODORE 64, 128

Send Cheques POs fur recant of pow setince ta

ks y 4 ) 1 . 1 \ \  i.R1 p h o n e  2.4 M

phone 24 ius
37 COUNCILLOR LANE, CHEADLE, CHESHIRE 12 061-428 7425

•

(Send for MI  hst of our software)



Power  to
your  printer

THE world o f  computers i s  steeped i n
mystery. Now this might be quite enjoy-
able i f  the mystery were by design -  as
in an adventure game — but such is not
the case.

The intr igue i s  ent i rely a  resu l t  o f
badly written instruction manuals which
seem to be penned by computer experts
who have l i t t le expertise in elementary
teaching or communication skills.

Either tha t  o r  the  translat ion f rom
Japanese leaves you guessing a t  the
odd terminology.

Instruction manuals which lack clarity
and omit basics are unforgivable but the
sin i s  perhaps understandable:  The
writers are so well versed in computers
that they don't realise how much of their
own everyday  s p e e c h  i s  t echn i ca l
jargon.

Nor do these authors realise that the
simplest of  facts about computers may
be a new concept to many readers.

The Micro User is due considerable
credit for attempting to redress the bal-
ance. Its plain English articles are very
well conceived and written.

With these thoughts strongly in mind I
shall approach the  knotty problem o f
printer codes and how to use them.

For those o f  us new to  printing the
problem starts as soon as we open the
manual — or almost. We learn how to
switch on  and do some test  runs but
what on earth do those Escape codes
mean and how do we use them with the
ABC Micro?

There a r e  c e r t a i n  fundamen ta l s :
Firstly character codes 0  t o  3 1  have
special effects on the BBC Micro when
used in the VDU or PRINT commands, for
instance:

nu 22,4
PRINT EHRS(22)CHRS(4);

The code 22 forces your micro to use the
screen m o d e  o f  t h e  n u m b e r  wh ich
follows i t ,  i n  t h i s  case  4_ T h e  t w o
commands have t h e  sar. ,e e ffect  a l -
though the VDU command i s  obviously
simpler.

When you examine most printer man-
uals you will find that all commands are
described in a form similar to:

ESC I Enlarged mode setting
CNRS127101•;CHRSEn)

0, 1 ,  48 or 49)

This is telling you that the way to get

Peter Noble  looks at

Lthe  more obscure
manuals and deciphers
some of  the more

common pr inter  codes

Enlarged mode on your printer is to send
a code 27,  fo l lowed by the Ascii  charac-
ter c o d e  f o r  W,  f o l l owed  b y  a  n u m b e r
which can be 0, 1 ,  4 8  or 49.  In fact  1  or
49 switches this mode on while 0 or 48
turns it off.

This group of commands is called an
Escape Sequence because it starts with
code 27  — the Escape character. Type
this shor t  program in to  Basic:

REPEAT PRINT GET:uNTIL 0

Now try pressing various keys except
Escape, Break and the  cursor keys. You
will see  d i f fe rent  numbers coming  up —
these a r e  t h e  charac te r  c o d e s  f o r  t h e
keys you are pressing.

Finally press Escape. The very las t
number printed i s  2 7  — the code fo r
Escape.

So h o w  d o  y o u  p r o d u c e  a n  Escape

Figure V D U  2,1.27,1,87.1.49.PRINT—Hello:VDO 3

FEATURE

B  ji II+ m 11_0114iti

Sequence on the computer i f  you can't
press Escape? Try:

PRINICHRS(27)-11CHRS(49)•Hette

What you  s h o u l d  g e t  i s  W1He l lo
printed on your screen. Nothing happens
on the printer because i f s  not switched
on. Now try this:

VDU 2:PRINT CHRS(27)1EINRS (49)1411o'
:Vtiu 3

The VDU 2  command a l lows  the  con-
trol codes to  be sent  to  the printer.  You
still get W1Hello on the screen, as will
the printer — but not enlarged.

This i s  b e c a u s e  t h e  B B C  M i c r o
intercepts code 2 7  and doesn't  l e t  i t
through. VDU3 stops your next output
going to the printer.

Character W has the code 8 7  so  to
simplify the codes by just using VDU, try:

2,27,87,49:PRINT•liello•Mil 3

And finally to make the screen agree
with the printer we add one more refine-
ment — control code 1_ This sends the

mac

SC BEEN

PARMA

tit

ve*-1

Figure P R I N T CHRS(27)''14' CHRS(49)

Figure V D U  2 PRINICHRS(27)-W- CHRS(4g"Hello'l VDU 3

Tam to Page 134
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FEATURE

1  From Page 133
number following to the printer only, not
to the screen:

nu 2,1,27,1,87,1,49:PRINT- HelLo'
:VDU 3

See Figures I to III for a diagrammatic
representation o f  where each code i s
sent and the effect it has.

If we want underlined, emphasised.
enlarged script, the code is daunting:

vh12,1,27, 1,45,1,1, 1,69, 1,87,10

The gaps identify the separate parts,
but needn't be inserted in use.

If that  lo t  frightens you i t ' s  a  good
excuse for investing in a versatile word
processor.

For simplicity I'm now going to assume
that you have e i t he r  M in i  Of f i ce  I I ,
Wordwise o r  Wordw ise  P l u s  f i t t e d
because each package simpl i f ies t h e
VDU commands.

In Mini Office II you have the CC (Con-
trol Codes) command which is similar to
the Basic VDU command except that you
don't• need to put in the i s .

In Wordwise t h i s  command i s  CC

KS AT CAY ES
5 . 2 5 "  2 5  5 0  1 0 0  2 0 0  2 5 0
SiS D/D E 1 3 . 9 9  E25 .99  £ 4 8 . 9 9  E95 .99  E115.99
D/D 96171 E 1 4 . 9 9  E 2 6 , 9 9  E49 .99  E 9 6 . 9 9  E119.99
Coloured E 1 8 . 9 9  £ 3 5 . 9 9  E 6 9 . 9 9  E l  29.99 £149.99

All disks are supplied with write/protect tabs, labels and envelopes.
Coloured disks run on any disk drive either 40 or BO track, single or

double.

3 .5 "  2 5  5 0  1 0 0  2 0 0  2 5 0
DiS135TP1 E 3 9 , 9 9  E75.99 E139.99 E259.99 E299.99
S/S135 TPI E 3 7 . 9 9  E72.99 E132.99 E246.99 E259.99

All disks come with a full lifetime guarantee and are made tc
TOP international standards.

Remember all prices include VAT & Delivery

SPECIAL OFFER BOX

Buy 100 5.25" disks and
receive lockable storage
box all at special price of

E54.99
ALk

4 2 ! "

18 Crescent Way, Green St. Green, Orpington Kent
BR6 9LS

Please call for bulk and educational prices
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LOCKABLE
STORAGE BOXES 1

5.25" H o l d s  3 . 5 "
El 1.95 1 0 0  E 1 1 . 9 5
E9.95 5 0  E 9 . 9 5
£1.95 1 0 *  E l  .95

I-Mot indtablei

CENTEC
0689-61947

(Output Codes):
CC 27,87,49
OC 27,87,49

In Wordwise Plus there i s  the even
simpler c o m m a n d  E S  ( E s c a p e
Sequence). Th is  automatical ly sends
code 27 so all you need is:

ES 87,49

But not all printer commands start
with code 27, so make sure you are
using t h e  c o r r e c t  w o r d  p r o c e s s o r
command.

Now you know how to enter your control
commands to the printer but as you play
with the various options you soon dis-
cover that some of them don't seem to
work all the time.

The new problem is  one o f  priorities
and groups of commands. The priorities
are not at all democratic or even simply
queued. There is a distinct pecking order
to the types of print available.

The print styles consist of four basic
types wi th several modifying options.
The basic type can be Pica, Condensed,
Emphasised or Elite. Pica is the default
setting t h e  one selected at switch on.

These types are quoted in ascending

order o f  pr ior i ty.  Thus  i f  you se lec t
Emphasised a n d  E l i t e  t o g e t h e r ,
Emphasised i s  over-r idden and  on ly
appears when El i te i s  cancelled. The
others interact similarly.

Having selected the basic type we can
modify i t .  The simplest modifications
are:

d o u b l i n g  t h e
w i d t h  ( • n l a r g e d )

doubling the density
(double-strike)

halving the height
( . .p . , . . r ip t . . .
or .1...r-twi1

underlining

We can also go i ta l ic  which is  really a
c o m p l e t e l y  s e p a r a t e  t y p e  b u t  i t  i s
selected as s imply as any of  the modifi-
cations.

•  Well, that 's the end of this introduc-
tion to printer codes and how to unleash
their power. I  hope that i t  will help you
upgrade your output.

REALTIME
GRAPHICS SYSTEM

32k GRAPHICS ROM
The R E A LT I M E  GRAPHICS SYSTEM provides a
sophisticated design tool for creating any 3D object. I t  also
includes a  u n i q u e  3 2 k  R E A LT I M E  GRAPHICS
LANGUAGE R O M  allowing you t o  produce stunning
animation o f  designs i n  your  own Basic o r  Assembler
programs. The system is ideal for 3D Modelling and is an
excellent educational tool for visualising molecular structures
and 3D Geometry. Its main appeal is the ability to take the
BBC Micro to the limits of  real 3D graphic animation, as
opposed to simulation tricks used by many games.
The package includes a 32k Graphics Rom. 115 page manual and a
set o f  five discs. These provide 3 D  editors including curves and
surface generators. recursive macros, dynamic 3D viewing, Printer
driver, 3 D  Mult i -Plotter d r i ve r,  L ib ra ry  facil it ies a n d  a  Data
Convenor for  interfacing to  other C A D  Systems and applications.
The 32k Graphics Rom provides 44 star commands for high speed
flicker-free 31)  Graphics. I n  addition t o  i ts  3 D  rotation, scaling
translation and variable perspective capability, the  language can
produce isometric projections and has a n  o rb i t  faci l i ty. I t  also
includes a  unique 35,000 pixels/sec l i ne  generator (considerably
faster than Acorn 's  900(Wsec), 3 D  Turtlegraphic and Geometric
calculation commands are also provided.

Compatible with BBC B. B + ,  Master Series, all versions of DFS and DUES.
AM X Mouse and 6502 2nd Processor. Available from your local dealer or
send cheque/P.O. for £79.95 (inclusive) to: SILICON VISION L ib . ,
47 DUDLEY GARDENS, HARROW, MIDDLESEX. HA2 OIDO
Telephone: 01-422 2274
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Devise your own Repton screens

baffle your friends)

•

l'ou can
even
change the
characters

Design a
screen then
piavtest it

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 games
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
boulders 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 E2 on the normal sellingprice.

Or you can take out a subscriptionand SAVE a massive E5.

RRP

E9,95

£11.95

Special
reader offer

E7.95

£995

[ Y O U
SAVE

E2

£2

You
SAVE

f5

fS



Capture a digotised r y  image and manipulate I t  to  your  heart 's content

I.
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IN my work as a training officer with a
local authority, where I  often have to
produce worksheets, handouts, teaching
aids and publicity materials, Advanced
Memory Systems' Pagemaker earned its
keep after the first few pages. I've even
prepared an excellent 80 page training
manual with it.

Originals can be fed through a heat-
copier or photocopier to provide very
professional overhead projector transpar-
encies, or the page photographed to
make slides.

With the help o f  John Simpson,
technical adviser at  AMS, I  have put
together some hints and tips.

Mouse lore
•  I  found ou t  the hard way tha t  the
Mouse t om b u t  no t  the Pagemaker
roms m u s t  be above the DFS in prior-
ity. Pagemake r  P l u s  c o n t a i n s  t h e
mouse drivers i tsel f ,  s o  the  problem
doesn't arise.

Compatibility
•  With s o  many manufacturers now
producing add-ons for  the BBC Micro,
problems o f  compatibi l i ty are on  the
increase. Some DFSs will not  initialise
Pagemaker Page discs at all, due to the
mysterious operation o f  osword 8,7F.
Generally all the Acorn DFS versions are

o k  as are the Watford DDFS and single
density DFS, but Opus 3.45 owners must
ask Slogger for the 3 .46  or 3_16 ver-
sions. The Solidisk issue 2  FDC board
and 2.2 DFS are fine, but  not the 2•1.
If your DFS will not initialise a Page disc
you can send AMS a  blank disc which
they wi l l  init ial ise and you can make
more copies using 'BACKUP.

The software will not run in a machine
which has Econet fitted, but again if you
send AMS a blank disc they'll send you a
"fix" to turn the N M  off.

Faster fonts
•  I f  you have a double sided drive i t 's
faster in use i f  you copy the fonts on to
the back o f  the  system disc, b u t  be
careful.

Take off  the write-protect tab, format
the back of the system disc, back up the
Font disc on to  i t  checking your drive
numbers careful ly,  t h e n  replace t h e
write-protect tab. Now you don't have to
change discs whenever you want a new
font.

Bordering on the simple
•  Designing a border round an A4 page
can be tedious as you have to do i t  in
three stages. only part of the page being
on the screen at a time.

Once you get  a  good one i t 's  worth
using the Duplicate facility to copy the
border on  t o  the  other pages on the
same disc for future use. The same goes
for standard headings and so on.

1103 X I I S S O  I I I I I t T J ;  ODIN

•ssex county counci community* • . . . . . . . . . . . . . . . . . . . . . . . .• - •
C.A.

mmmmmmmmmmm
• mmmmmmmmmm :
mmmmmmmmmmm• mmmmmmmmmmmmmmmmmmmmm• mmmmmmmmmm• mmmmmmmmmm• mmmmmmmmmmmmmmmmmmmmm• mmmmmmmmmmmmmmmmmmmmm
• mmmmmmmmmm :: mmmmmmmmmmmmmmmmmmmmm• mmmmmmmmmm• mmmmmmmmmmmmmmmmmm
m m m m m m m m m m m m m m m m m m m m m m mmmmmmmmmmmmmmmmm
Arts 1 Crafts
Adolescents
Rural Youth
ComputersDrama
Racism
training
Counselling
SexualityTeamwork
Group UorkLaw
Taster Sport
Social Iduc,

mmmmmmmmmm
m m m m m m m m m m m m m m m

mmmmmmmmmmm
• • m • • m m m m m  -mmmmmmmmmmm

m m m m m m m m m m m m

mmmmmmmmmmm ate

M M M M M M M M M M M
mmmmmmmmmmm

M M M M M M M M M M M M  a: MMMMMMMMMMMM :

i l e . . • • • • • • • • • • • • • • • • • • : : :
M M M M M M M M M M M

,
Community
Education
Service

TrainingCourses
1986/7

[Complied by Dave Watts

Pages discs
•  Backing u p  Page d iscs  provide a
faster a l te rna t ive  t o  t h e  s l o w  d isc
initialising program provided as part of
the set-up suite.

Simply initialise one disc, then back it
up on t o  other formatted discs i t ' s
much qu icker  than  in i t ia l is ing  discs
individually.

Catalogue care
•  Be very careful when swapping Page,
Cutout and Text discs. The catalogue of
a Page disc i s  easily corrupted i f  you
accidentally try to save a cutout on to it.

The catalogue of pages on a disc then
appears as  gibberish, although i f  you
point to where the t i t le ought to be on
the screen and click the mouse the page
will usually load. Loading and resaving
each p a g e  s h o u l d  recons t ruc t  the
catalogue.

Fonts mods
•  Designing your own fonts requires an
artistic sense that was way beyond me,
but I  discovered tha t  very acceptable
results can be obtained by loading in an
existing font and modifying it, letter by
letter.

I invented one called THICK°, which is
the L a r g e  f o n t  w i t h  a l l  t h e  l i nes
thickened by a pixel or two. It looks very
effective when inverted inside a  black
box.

I a lso managed t o  create a  font  in

I.
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which none of the letters have curves, so
that t h e y  c a n  b e  en la rged  w i t h o u t
getting the  "stepladder" effect .  AMS
promises some new fonts and cutouts
too, along with assorted utilities, on two
flippable discs called Extra!

One of these utilities converts Super-
art fonts into Pagemaker fonts and vice-
versa, but  perhaps the best util ity lets
you boot straight into your page without
wading through all those set-up screens
first. Unfortunately, to benefit you must
own Pagemaker 1.3 or better.

Downloading pictures
•  Discs o f  pictures fo r  loading in to
Pagemaker are available f rom several
sources now. An exciting new source for
Pagemaker and Superart graphics i s
Exchange &  A r t  o n  Tubel ink (Prestel
page 25821826) ,  where screens and
fonts are available for downloading.

At the time of writing there are some
superb Mode 1  screens up fo r  grabs,
plus three fonts.

Blotting out bloops
•  There are at least five different ways
of erasing your mistakes. For tiny correc-
tions the Zoom facility is best. For small-
ish errors try painting over it with white,
picking a  sui table brush size o n  the
Quick Click window.

To get rid of larger mistakes use Copy
to define a  white area o f  the page to
copy over the  mistake and f o r  those
really big corrections define a  window
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and Clear it t h i s  will also clear a whole
screen i f  n o  w i n d o w  i s  d e f i n e d .
Detailed text erasure can be achieved by
picking wh i t e  f r o m  t h e  Quick  C l i ck
window and overtyping the black wi th

• white.

Printer dumps
•  Users with some printers have found
that none of the printer dumps supplied
will persuade their errant machines to
work. AMS is working at  writing dumps
for as many printers as possible. Send
AMS your system disc to get your printer
dump copied on to it.

Digitised Tit
•  A few words about the use of a video
digitiser with Pagemaker, This i s  won-
derful fun, both capturing images off live
TV and digitising the output from a video
camera. I  used the Watford one which
lets you store Mode 0,1 or 2 screens on
disc.

Pagemaker will convert Mode 1  or  2
screens in to Mode 0 ,  the  only one i t
likes, but I've found that the best results
are obtained b y  digi t is ing direct ly i nMode O.

When you load a digitised screen into
the package i t  i s  in  negative form, so
you have to  invert i t  with the Window
Invert command. Then you can manipu
late the image to your heart's content_

When capturing TV images, usual ly
using the video out socket on the back of
a v ideo recorder, some programmes

•
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digitise bet te r  than others. Cartoons
give almost perfect results, so if you like
the Flintstones or  Danger Mouse then
this is for you.

Real people are harder, particularly if
contrast i s  poor.  Remember tha t  t he
edges of  the picture will be  lost when
loaded into Pagemaker, so allow for it.
Digitising off live TV works best. Using a
video recording as  source often gives
horizontal black l ines on your picture,
from the  oxide drop-out on  the  tape,
although t h i s  can b e  repaired us ing
Pagemaker's graphics faci l i t ies i f  the
damage isn't too serious. Commercially
recorded tapes seem less prone to drop-
out that home recordings.

Transfer dumps
•  Underware Transfer Ribbons f rom
Banbury Computer Services l e t s  you
print out screens or pages on to ordinary
paper, making a transfer which can be
ironed on  t o  garments. I 've used th is
with mentally handicapped students to
great effect.

Of course the image has to be printed
backwards, as i t  will be reversed again
when ironed on,  b u t  the  Fl ip  faci l i ty
takes care of this. The results are not as
good as professional fabric printing but
still good fun.

Using the AMX Pagemaker is both enjoy-
able and profitable once you have got to
grips with its finer points. I  hope the hints
here will guide you on an easier path to
effective page making. •
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The truth about

TELEX
H o w  m u c h  d o e s  i t  c o s t
t o  g o  o n  T e l e x ?
You could go the conventional way and buy a
dedicated Telex machine. The cheapest will cost
you E1,604 (the Whisper), the dearest E2,892 (the
Cheetah). You wi l l  also need a  separate tele-
phone line, costing E101 to  install, plus E404 a
year rental. That's a total outlay over the first year
of a minimum or E2, I 09. (All prices include VAT)
Or you could do what  more and more micro
users are doing — use your BBC Micro to double
as a Telex machine. And  just use your ordinary
telephone!

H o w  d o  t u r n  m y
B B C  M i c r o  i n t o
a  T e l e x  m a c h i n e ?
All you  need i s  a  modem and  appropriate
communications software (see the  advertise-
ments in this issue), a  telephone, and a  sub-
scription to MicroLink
Telex is just one of a growing number of services
available to micro users on MicroLink. With it you
can also read the news as i t  happens, go tele-
shopping, create your own closed user group,
send telemessages and  electronic mai l  r ight
round the world, download free telesoftware
programs directly into your micro a n d  much
more

B u t  w i r y  u s e  T e l e x ?
Because i t ' s  a  standard means o f  instant
communication between businesses. Today
there are 150,000 Telex machines in use in Britain

and more than 2 million worldwide. They need
it to dramatically speed up business communi-
cations j u s t  as quick as using the phone but far
more efficient, because you have a hard copy of
every "conversation" for your records.
But there's a big bonus you get when you use
MicroLink for Telex that the conventional way
doesn't offer.
With MicroLink you don't HAVE to be in your
office to send or receive Telex messages. You can
just as easily use your computer at home (or even
a portable). So now you can check whether there
are any  Telex messages wai t ing fo r  you  —
anywhere, anytime. How's that for your business
efficiency?

MicroLink application form: Page 55
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NOW ALSO AVAILABLE FOR THE
MASTER COMPACT

.1)7
a bar

The Music System
Is the most advanced micro based music program
for  the BBC microcomputer
is sophisticated, yet smooth and simple to use
features unparalleled create, edit, play and print
tunes facilities
the Song & Sound Library Immediately releases
the f l avou r  o f  b o t h  v i n tage  and  nouveau
compositions
the acclaimed Instruction Manual uncorks all the
secrets to its successful and easy use
LET THE MUSIC FLOW, LIMITED ONLY BY YOUR OWN
TASTES AND IMAGINATION
BUY THE MUSIC SYSTEM TODAY!

DISC PACK: EDITOR •  SYNTHESISER • KEYBOARD • LINKER •  PRINTOUT •  SONG ANO
SOUND LIBRARY • E29 95 INC VAT

CASSETTE 1: KEYBOARD • SYNTHESISER • SOUND LIBRARY •  E14 95 INC VAT.
CASSETTE 2; EDITOR • PRINTOUT • SONG AND SOUND LIBRARY • E14.95 INC VAT. PLEASE

ADD E I .25 P&P PER ORDER.
ADDITIONAL SONG LIBRARY DISC. 2 TOCCATA AND CAROLS • 3400 YEARS OF MUSIC •
4 MAINLY BACH •  5 IAN WAUGH ORIGINALS •  6 OLD FAVOURITES •  EA EACH INC VAT,
POSTAGE FREE.
NEW UTILITIES DISC: • KEYBOARD • MUSIC FILE CONVERTER • PLAY FROM BASIC UTILITY
MIS MUSIC FILE CONVERTER • ES INC VAT POSTAGE FREE • NOW WORKS ON BBC MASTER.
B • AND ALL DES AND DOES IINC SOLIDISC AND WATFORM.
ECONET VERSION E89.70 INC VAT PLUS El .25 POSTAGE AMSTRAD AND COMMODORE 64
VERSIONS ALSO AVAILABLE

ORDERS T O  SYSTEM D E P T.  A ,  1 2  COLLEGIATE
CRESCENT, SHEFFIELD $10 2SA I0742I 682321.

DEALER INQUIRIES WELCOME
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[-Trevor Roberts
examines pseudocode

"I'M one  o f  those programmers who
spends more t ime thinking about their
programs than actually sitting at a key-
board typing in code

I plan them in  a  thoroughly logical,
efficient way. I make sure that they are
completely structured arid that a GOTO
never raises i t s  ugly head. I  a lso te l l
lies."

Pseudocode is a Program Design Lan-
guage (PDL) which is just a posh way of
saying that it's a tool that can be used to
create and describe programs. But  i t 's
not a  language l i ke  Basic  o r  Pascal
where you have to  learn a  whole new
syntax before you can use it.

In fact it's the opposite. As we'll see, i t
just consists o f  a description o f  a pro-
gram i n  normal English held together
with a few uncomplicated rules.

Because of this it's easy to learn and
simple to use arid understand, Yet using
it he lps  produce logical ,  structured.
error-free programs. And i t ' s  a l l  t o  do
with algorithms.

Whether y o u  r e a l i s e  i t  o r  n o t ,
whenever you've wr i t t en  a  p rogram
you've produced an algorithm. It is just a
set of actions to be taken to achieve a
desired result.

We use them all the time; they're not
confined to  programming. Knitting pat-
terns are algorithms, a s  are musical
scores and k i tchen recipes.  I n  f a c t
almost anything that tells you how to do
something, from a DIY manual to a book
on Yoga, consists o f  algorithms — the
steps and rules to be followed to achieve
a desired result.

Armed with the fact that you've used
algorithms all your l ife you should now
feel conf ident  enough t o  tack le  t h e
algorithm i n  F igu re  I .  T h i s  i s  t h e

go to  bar
buy dr ink
consume dr ink

Figure l• An algorithm to drink to

be born
live
die

Figure IL- The algorithm of a lifetime

Cracking
the code

i n i t i a l i s e
calculate
Output

Figure A n  all-purpose algorithm

algorithm for having a drink in a pub or
coffee bar. I t 's  written in  plain English
and is,  I  hope, easy to  follow. Which
proves m y  earl ier  point,  because i t ' s
written in pseudocode.

Thinking about the algorithm in more
detail, there are some important points
to grasp.

Obviously it  consists of three instruc-
tions. And obviously they are to be per-
formed one after the other, starting at
the first line and finishing at the last.

But take a closer look at each instruc-
tion. Each consists o f  a single, simple
action — "go to bar", "consume drink".
Each starts with a verb, the "doing word"
beloved of English teachers, and each is
a b r i e f  b u t  read i l y  unders tandab le
description of what is to be done.

And that, in essence, is  pseudocode.
It's a set of simple statements, one after
another, giving instructions on what to
do in a  rather sti lted but  nevertheless
comprehensible form of English.

Moving on from the bar (to which we'll
return later, do not fear) have a look at
the pseudocode in Figure II,

This algorithm should be published as
• a novel, i t  says all there is to say about

the human condi t ion.  Ye t  i t  does  i t
briefly and precisely in three steps, each
step t o  be  taken one after the other.
Having said that, most of us try to avoid
the last instruction.

"But what about programming?" you
may be asking. "These algorithms have
nothing to do with my micro", you may
protest. The. pseudocode i n  Figure h i
shows something more relevant.

Most programs consist o f  the three
steps shown. There's usually a part that
deals wi th sett ing th ings up  such a s
opening f i les  o r  requesting keyboard
input, initialising variables and so on.

This is followed by the bi t  of the pro-
gram t h a t  ac tua l l y  d o e s  t h e  work ,
followed in turn by the part that returns
the required results to the user. And the

stand up
leave tab le
head towards counter
stop a t  bar
catch eye o f  barman
order round
pay f o r  dr inks
stop crying
consume dr ink

Figure IV: A more detailed algorithm

pseudocode i n  Figure I I I  shows th i s
process, clearly and concisely. I t  also
leads o n  t o  a n o t h e r  a s p e c t  o f
pseudocode and algorithms.

I've said that each pseudocode state-
ment should be a brief description of a
simple action. Well, the descriptions in
the pseudocode of Figure III are probably
a litt le too brief.

After all they could apply to anything
and, a s  they stand, a re  no  use for  a
specific program. What we need is a way
to elaborate on  these elementary but
rather vague statements so that we have
a better idea of what they do.

Pseudocode allows us to do this by the
simple method o f  allowing each single
statement i n  tu rn  t o  b e  turned i n t o
another set of pseudocode instructions.

To return to the bar as promised, let's
look a t  each statement  i n  turn. Yo u
might think that:

needs no further explanation but all that
means is that you haven't met our editor.
For him we need to write:

stand up
Leave tab le
head towards counter
stop a t  bar

and with:1
becoming:

As for:

FEATURE

1,13+11 Idle*

go to bar

buy dr ink

catch eye o f  barman
order round
pay f o r  dr inks
stop cry ing

comes drink

we can leave it as it is. He knows that bit
all too well,

From th is  admittedly s i l ly  example,
you'll see that pseudocode allows you to
start wi th simple descriptions o f  what
you want doing and then move into more
complicated ones as the need arises.

Putting all this down on paper brings
us to  another o f  the principles behind
pseudocode.

Suppose that you'd broken down our
bar algorithm's statements into simpler
components as shown above. How would
you write the new algorithm? One way
would b e  t o  p u t  t h e  more  de ta i led
descriptions i n  t h e  place o f  the less
detailed ones.  F igu re  IV shows t h e
results of this substitution.

While this works, i t 's not very clear is
it? You could follow i t  step-by-step but
trying t o  grasp the overall styructure,
seeing how the thing works, becomes
quite diff icult.  A  rather better way o f
adding the more detailed instructions is
shown i n  Figure V.  Here  t h e  ear l ier

Tom to Page 140 110-
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FEATURE - 1

11 From Page 139
algorithm is shown in full, but without all
the added detai ls.  The more precise
instructions for each step are given later
on i n  the pseudocode. Each o f  these
"mini-algorithms" i s  shown under the
instruction i t  is elaborating.

The pseudocode still reads from top to
bottom, one  instruction a t  a  t ime a s
before. However i f  an instruction needs
expanding you " j u m p "  t o  t h e  more
detailed description of that step. This is
worked through line-by-line and when
i ts  f inished you g o  back t o  the next
instruction in the main algorithm.

So with Figure V you read:

and then  l ook  t o  t h e  mini-algori thm
entitled "go to bar" to see precisely what
this means.

Once you've worked through this step-
by-step, you return to the first piece of
code and do the next instruction:1

go t o  bar

buy drink
This in  turn sends you o f f  to  another
more detailed set of instructions. And i f
this gets you thinking of subroutines and
procedures, full marks.

One thing to grasp is that although the

SATURN PALETTE
EXTENSION

CREATE SHADES OF GREY, ORANGE,
PURPLE ETC. ON YOUR COMPUTER

Palette of 4096 colours
Easy to fit - requires no soldering

Software on ROM
Works in all modes

Use 16 colours in mode 2
New star commands

Can be driven from VDU19, • •
Complex flashing colours

Special Launch Price £ 6 0  Inc
SPX requires a model B and an RGB monitor with
analogue or SCART inputs (SCART lead £5 inc.)

SATURN COMPUTERS
1/12 Avenue Road

Darlaston
West Midlands W510 8AR

or phone
021-526 6216 for details
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layout of Figure V is different from Figure
IV, the actual instructions performed are
the same.

However, the pseudocode of Figure V
is much easier to understand. The first
three lines give an indication of what the
whole thing i s  about while the  others
give more details if required.

You can see the wood and then to hunt
down individual trees. Notice how the
underlining of the mini-algorithms' titles
and thei r  indentation helps make the
scheme of things clearer.

And anything that makes an algorithm
clearer helps wi th  programming_ Ye t
there are a lot of questions remaining.

Suppose t h a t  o u r  e d i t o r  d i d n ' t
understand:

pay for drinks

open wal le t
pass over money
receive change

II
and needed to be told exactly how to do
it such as:

How w o u l d  y o u  f i t  t h i s  i n t o  t h e
pseudocode? Would you just substitute
the instructions for ''pay for drinks"? Or
would you use another mini-algorithm?
And how would you  show th i s?  And

go t o  bar
buy d r ink
consume dr ink

go to bar
stand up
teave tab le
head towards counter
stop a t  bar

buy d r ink
catch eye o f  barman
order round
pay f o r  dr inks
stop cry ing

Figure V: Same algorothm, different style

suppose, unlikely though i t  be. that the
editor bought another round? How would
you deal with the repetition?

As these questions show. there's a lot
more t o  pseudocode than we've dealt
with here, We'll cover them in the next
three art icles. A s  i t  is ,  t r y  using the
simple pseudocode structure shown
here to plan your programs.

While i t  may seem a  b i t  strange at
first. I  have l i t t le doubt that you'll find
that i t  makes your programming easier.
•  Next  t ime we' l l  be  looking a t  how
pseudocode deals with decisions.

a  M  l i g  E D U C AT I O N  SOFTWARETIMETABLE SOFTWARE
SYSTEMS

TIME CHART P o w e r f u l  software to produce, change, and print a school
or college timetable. A major feature is the display of the timetable as a
spreadsheet - the screen is a movable window on the complete timetable.
Fully documented (74 page manual).

FLEXIBLE STRUCTURE
• Change  the number of years and days in the cycle.
• U p  to 9 periods per day, 250 teachers, 250 nxims,

250 subjects, 250 students pin. year, and 120 subjects per year.

POWERFUL ROUTINES
• Extensive spreadsheet commands (swap MON p.3 with THU p5).
• A u t o m a t i c  allocation of elective subjects into blocks.
• S p l i t  up large subjects, or combine small subjects.
• F a s t  machine code clash calculations.

EXTENSIVE PRINTOUTS - with flexible options
Student printouts: subject lists, daily or weekly timetables.
Timetables: whole school or selected parts (faculty selection), teacher
timetables (daily and weekly), plus many more.

TIME CHART is used in schools in all States of Australia
Starter Pack (manual and demonstration disk). C10.00
Standard Version C80-00 (upgrade from starter pack C70.00).

PHYSICS SOFTWARE using powerful numerical methods techniques.
MOTION 1 Motion of an animated train, under the action of almost any
force, as two selected graphs are plotted C24.00
PLANE MOTION Animated car moving on an inclined plane as two graph,
are plotted. Vector display of forces C28.00
DC CIRCUIT MASTER Students build & test a wide range of circuits using
batteries, resistors, wires, diodes and lamps. 128.00

ACCOUNTING TUTOR Students explore journals and ledgers. C30.1X1
All classroom software is suitable for use on Econet network.
BBC 80 track DPS disk format (Time Chart on double sided disk).
Add 0_00 for airmail postage.
Send payment, school order, or write for details to AMIG SYSTEMS 16
Waratah Street, Ascot Vale, Viclona, AUSTRALIA 1032



(ADVANCED TECHNOLOGICAL RESEARCH
Data Protection Act

How Safe is Your System and its Data. What is the Solution?

LOCK-TIGHT the CYPHER CONTROL SYSTEM

Lock-Tight protects both Data and Software, without any changes being made to existing
Programs or the Operating System. Available for most computer systems used in

Education and Industry. Lock-Tight offers both Software Producers and End-Users
operational control over their Data and Programs, whether Single, Multi-User or

Networked Environments. Does not restrict the User. Complies with Data Protection Act.
Versions for:

ACORN BBC-M3/13+ Compact and Master, IBM PC-DOS, MS-DOS. Lock-Tight can be
supplied for any other Operating System, and/or Micro-Mini computer system required.

ADVANCED TECHNOLOGICAL RESEARCH
508 KINGSBURY ROM), KINGSBURY, LONDON NW9 9HE, ENGLAND

Telephone 01-206 1529
SNOWFAX Ltd trading as ADVANCED TECHNOLOGICAL RESEARCH (C)1986

IBM is the registered trademark of International Business Machines Corp.
ACORN is the registered trademark of ACORN Computers Limited,

Telex 8953931
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OR LEARN YOUR LESSON THE HARD WAY

In Our competitive world, it has never beeil more important to
study — for success in exams or conunuous assessment.
VISION SOFTWARE Is an exciting range of software which
allows students to help themselves -- at their own pace
Its easy for any pupil aged between 11-16 to use. as well as
those studying for CSE. GCE, 16-plus or GCSE examinations.
Each subject in the range is covered in depth and presented as a
complete course in a choice of separate units So each syllabus
can be met precisely.
To help the learning process, the software provides extra
information, hints or clues I t  gives the encouragement which isso essential
VISION SOFTWARE was developed by teachers and has been
proven in the classroom Rely on it with confidence'
VISION SOFTWARE is available by mail order for use on these
microcomputers
Amstrad 464. 664 and 6128 B B C  B. B a n d  Master Series
Electron Spectrum 48K 128K and Spectrum- plus

Each pack contains a 3 '  or 5'4" disk or TWO cassettes, plus
necessary studyidiagrams and a comprehensive user guide

For a free catalogue, simply complete the coupon and send it to
Disney Limited, FREEPOST, Sutton Coldfield, West Midlands
B72 1BR (No stamp required)

Please send my FREE catalogue of S u b j e c t s  of interest and
Vision Software m i c r o c o m p u t e r s  are.

Chemistry 0  P h y s i c s

Name  B i o l o g y  0  C o m p u t e r  D
Science

Address   H i s t o r y  D  Geography D

F r e n c h 0 G e r m a n
Information

P r o c e s s i n g ! I O t h e r

Post code

Amstrad B B C

Electron 0  S p e c t r u m  48K 0  O t h e r

MU/3187



Peter Vasey offers a

[ p r o g r a m  that takes
one frustration out
of Teletext paging
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10 *K.10
20 REM TELETEXT CAROUSEL
30 REM By Peter Vasey
40 REM (C) The Micro User 1987
50 REM For Morley Adapter 11.2a
60 REM
70 *TY255
80 MODE7
90 storeWMTOP4200)D11/256)*256:11%

Ltg
100 DIMCHS(3),S%40:FORAX:0T03:READCHS(

An:NEXT
111 ONERRORIFERR<>17ANDERR<>4100:REPO

IT:PRINT-Please press RETURN%:REPEATUN
TILGET.13

120 tFX4,1
130 PROCTITLE
148 FORA%:4T05:PRIMTTAB(9/AnCHR$141CH

1313111entr:NEXT
150 PRINT"1. Load Page from Disc'
168 PRINT"2. New Page from Teletext'
170 PRINTI. Save Page to  Disc'
180 PRINT'4. Scan Current Page-

LJJ

190 PRIMT1. Q u i t  Program'
266 FORAZ=0T05:PRINTTAB(2,5tAX*21CHRS1

34:NEXT
210 PRINT'Please select choice ;:REP

EATA=FMG-16:UNTILA>0 AMDA<6 ORA.-6

This is one of  hundreds of
programs n o w  ava i lab le
FREE f o r  downloading on

MiCIOLia
220 ITA=-6PROCSTAR:60T013111
231 YOPOS:PRINTIAB(2,501,2)CHR$136CH0

$135TA8(10)CHRS152
240 IFAOPROCLOA6:60T0130
250 IFWPROCNEW:GOT0130
266 IFP3PROCSAYE:G010130
270 IFA:4PROCSCAM:GOT0130
280 IFA25:1FNX<>1VDU7:PRINT'5ave curre

nt Page? ";;REPEATOFNG:UNTILA.780RAr89:

TELETEXT mul t ip le  pages  sometimes
change too fast to read in full and if you
use the hold option you often miss the
next page — Newsreel, Micro News, Holi-
day and Index pages are all frustrating
examples of this.

If you are using your micro and a tele-
text adapter to download pages you have
a far more flexible way to  view pages
than with a standard teletext television.

For those of you with a Morley Teletext
Adapter, th is  uti l i ty stores al l  the sub
pages al lowing you t o  v iew them a t
leisure on a carousel. I t  uses Morley's
own commands,  b u t  c a n  b e  eas i l y
adapted to other systems.

Type in the program and save it before
running in case you have made a mis-
take in one o f  the commands and you
download a page on top of your program.

With t h e  program running a t  Page
Si1900. you will be able to store up to 21
sub pages in  ram. Running a t  811100
allows 23 sub pages.

This will be enough for most multiple
pages, a l though some — holidays for
instance — can exceed this.  I n  those
cases I recommend you save the page
as two o r  more f i les  us ing  the  save
option from the menu.

You can also load and save pages to
disc — no more waiting for the index. The
cassette fi l ing system is  very slow and
inflexible f o r  s tor ing the  pages.  b u t
cassette owners can st i l l  use the pro-
gram to view the multiple page of their
choice.

One or two sections o f  the program
need explaining. FNC, line 850 is linked
to the SLIBCODE command. Quite often
Teletext pages are broadcast twice to
allow time for reading.

If the loop counted by P96 in line 390
was incremented after each page was
received, twice as much memory would

IFA=89PROCSAVE
290 VDU26,12:*FX4,0
300 END
316 DEFPROCNEW
320 PROCSURE:PROCTITLE:VDU26
330 PRINTTAB(0,5)CHR$131'Wh1ch Channel

? 'CHRS135;:fORW0T03:PRINTTAB(17);API
;•e;CHS(An:NEXT:PRIMPTA8(211)'?

340 REPEATA:FMG-17:UN1ILA>-1ANDA<4:WDU
8,8,8:PRINTCHS(A)

356 PRINT"CHR$131'Please enter Page N
umbeCCHR$135;:INPUTPS

361 maxWHIMEM-1160-storenDIVS466:PR
INT CHRS131"How many sub pages (max ';ma
x%;TCHR$135;:INPUTWIFWZ>m3x%0RMX<1:V
DU7:PRINT'OUT OF RAMSF:60T0366

370 PROCOSCLI(CMS(A))
380 PRINT"C14ll$1341EARCNINV:C%.9999
390 FORP2=11O NV-1
400 PROCOSCLI(TAGE '411+10XX')
416 tSUBCODE
420 ITC%1FMC THEN400ELSECX=FMC
430 *SEE
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TITLE Prints Header and sets screen window.
LOAD Loads page from disc.
NEW Loads page from transmission.
SAVE Saves page to disc.
SCAN Scans page in memory.
OSCLI For Basic 1  users, emulates the Basic 2  OSCLI

command,
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PROCEDURES

be needed to store all the pages. So a
check is made in line 420 to ensure that
a new page has been received before
proceeding.

Line 9 0  makes sure  t h a t  there i s
sufficient variable workspace between
the end of the program and the start of
the page store, and l ine 360  sets the
maximum number  o f  pages al lowed,
again reserving space below HIMEM for
the stack.

One byte is reserved at the very begin-
ning o f  the page store t o  record the
number of sub pages. This is required i f
the page is reloaded from disc, and is
read in line 510.

Line 620  checks to see whether the
file to be saved already exists and i f  so
gives a prompt. It works by attempting to
open the file for reading. I f  the file does
not exist the channel number returned is
0, and this is acted on.

CLOSE#0 simply closes the file again
to avoid a  f i l e  open error. This check
should be left Out for cassette users.

The program is menu driven and easy
to use.  Once  a  mu l t i p le  page  i s  i n
memory, e i the r  downloaded o r  f rom
disc, select menu option 4 to view the
pages.

Press the spacebar t o  ge t  the  next
page on an endless loop, and Return to
get back to the menu at any point. The
files are stored in directory T and this is

440 PROCOSCLICTRANSF(R "*STRS'(store%
en*&400))

450 NEXT
460 VDU7,7,7,12:PRINT—page now store

d in nemory.":PROCRETURN
471 ENDPROC
480 DEFPROCLOAD
490 PROCSURE:IMPUTTENTER LOAD FILENAME
TES
500 PROCOSCLI(TI• T.TeFS."-4STRST(sto

reX-1))
510 A1sstore%/-1:ENDPROC
520 DEEPROCSTAR:REPEAT
530 INPUT—ATES:Y=WPOS:VDU26:PRINTTAB

(I,Y)
540 PROCOSCLI(FS):*FX15,0
550 PRINT-Hit a key T;
560 UNTIL GETe>42:ENDPROC
570 DEFPROCSURE:IF1k>0VD07:PRINT'Are

you Sure) ";:REPEATA:FMG:UNTILA*780RA:89
:PRINT :IFA.78MENU

580 ENDPROC
590 DEFPROCSAVE

looked after by the program, so  i f  you
want a file stored under T.FILE just enter
FILE when requested.

Escape wil l  return you to  the menu,
and all other errors are reported except
for Mistake (error 4) which is used in line
570 t o  re tu rn  t o  t h e  menu  w i thou t
getting snarled up in  active procedure
loops, U n t i l  t h e  p r o g r a m  i s  f u l l y
debugged I  recommend you leave the
following check out of line 100:

ANDERR<>4

The number of sub pages for any given
page can vary from day to day. I f  you do
not know the current number, just make
a guess. As soon as the first page has
been downloaded you c a n  read  t h e
number of sub pages, press Escape and
start again.

This is  preferable to  having the pro-

600 IFAX=OPROCPAGE:ENOPROC
610 storel?-11-WINPUTTENTER SAVE FILE

NAME: 'F$
620 XV:OPENUP(TT.T*FS) : CLOSE#0 : IF X%<>13

:VDU7:PRINT-F1LE EXISTS S AV E  OVER I T '
',::REPEATA=FNG:UNTILA:780RA:89:VDUA:IFA

:78PRIN1—Fite NOT saved':PROCRETURN:EN
DPROC

630 PROCOSCLICI. T.Wle"+STRST(sto
reX-1)4."-iSTRST(store%-1en*6400))

640 ENDPROC
650 DEFPROCSCAN
660 141%4PROCPAGE:ENDPROC
670 V0U26,12:PRINT—PRESS'CHR$134'CUR

SOR UP/DOWN"CHR$13570 VIEW" TAB(13)CHR
$134"RETURN*CHRS135'FOR MENU'

680 P%.0
690 REPEATAX=GET:UNTILAZ:1380RA%=139OR

A1:13:IFAW3ENDPROC
701 IFAX:1381,%:PVi1:IFPX>M%-1 PV:0
710 IFA2.139PX:PX-1:1FPX<I1 11 . 0 - 1
770 PROCOSCLI("DISPLAY T#STRST (stora.

P%*1400))

UTILITY

LB _TB 41 111 r;14#

mompt TELETEXT COMMANDS

*SUBCODE

*EIBC1
*PAGE minmmmm

-PAGE 11900XX

*SEE

*TRANSFER nnan [NEM

'DISPLAY nnnn (HEM

Returns binary coded decimal
sub page  number  t o  by tes
arC19 (LSN) and &CIA (MSN).
Thus i f  t h e  c o n t e n t s  o f
& C 1 9 - 2  a n d  & C 1 A - 1  t h e
subpage number is 12.
Selects channel.
Selects page number nnn and
subpage mmmrn_ X— w i l d
card. So you can have:
selects t h e  nex t  broadcast
subpage of page 119.
Displays the page currently in
the adapter's memory.
Transfers the page currently in
the a d a p t e r ' s  m e m o r y  t o
address nnnn.
Displays the  page stored a t
address nnnn.

gram read t h e  number directly, s ince
there might be too many sub pages to
store in one block.

PROCSTAR a l lows you t o  use  s ta r
commands when in the menu, so i f  you
get the dreaded Disc full message you
will be able to  delete a f i le o r  change
your d i s c  a n d  t r y  aga in .  D o n ' t  t r y
*COMPACT t h o u g h  - -  y o u  w i l l  l o s e
everything. You can catalogue your disc if
you cannot remember the contents

An important use o f  this is  that you
can call the Teletext commands directly
from the menu, So if you have loaded an
Index page. you can then type in *PWAIT
<page no.> to view any page you wish
without losing the Index.

I have found this program very handy
and now use my Teletext Adapter a lot
more often, and i t  works on the Master
as well s o  join me on the Carousel. •

730 *FX15,0
740 G010690
751 DEFPROCPAGE
760 V0U7:PRINT10 PAGE IN MEMORY.'
770 DEFPROCRETURN
780 PRINT-Please press RETURN';:REPEA

TUNTILGET.13:ENDPROC
790 DEFPROCTITLE
800 VD02,28,5,24,39,0:FORAX=1102:141A

TTAB(2,AUCHRS141CHR$148CHRS157CHR$1317
etetekt Carousel 'CHR$156:NEXT

810 ENOPROC
820 DEFPROCOSCLI(MS)
830 SS%=MS:XX:5X:11:S2DIV256:CALLIFFF7
840 ENDPROC
850 DEFFNC:?&C19+10*(7AN011C1A)
860 DEFFAG=GETAND223
870 DATA EIBC1,13

This listing is included in this
month's cassette tape offer. See
order form on Page 159.
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MonitorsMoNoc.)„,E
Om 7502

Green Screen
Phillips BM 7522Amber

K a g a S c r e e n
Kaga KX 12070
Hi Res Green

KX 1203G
Ultra Hi Res Amber

E79 00

195 Oo

(12000

1120 00

Hantarex H x 12 Dark Gioss Screen
high resolution monochrome
monitor 12' Composite Video &Audio input

175.00

C O L O U R  M O N I T O R S
Microvilec 1431 Sid Res E 2 0 1 . 2 5
Mietovirec 1451 Med Res E 2 7 0  25
Microvitec 1441 Hi Res f 3 9 1 . 0 0Microvitec 2030 Cs 20Std Res

E475.50Microvitec 1431 APSid Res
C224.25Microvitec 1451 APMed Res
C293.25

TCL
WORD PROCESSING
SPECIAL PACKAGE

PA C K A G E  1
Based on Master 128. The TCL All in
One Word Processing Package
contains a Master 126 View 3.0.
Viewsheet. High Res Green Monitor.
BOOK Dual Drives with PSU.
Cluendata Daisy Wheel Printer
together with a box of Discs, Paper.
and all the Cables f 8 9 9 . 0 0
PA C K A G E  2
Based on Master Compact 128. The
T a  package includes Compact 178,
latest version of the View Word
processor, single 640K disk drive,
monochrome monitor,
correspondence quality printer. All
connecting cables for above arid
also 5 disks and some paper

(63500

P R I N T E R  S T A N D
Fits nearly any width of printer
Allows paper storage and gives ideal
viewing position Can  also be used
for computers and monitors. Steel
construction prevents bending o r
buckfrit E 1 8 . 0 0

J L L A R C
SPRING CATALOGUE NOW OUT SPRING CATALOGUE NOW OUT

PHILIPS
M O N I T O R  T O  T V

C O N V E R T E R
E69.00

HOW TO TURN A DEDICATED
MONITOR INTO A FIRST CLASS
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
your monitor, A convenient
Pllcomputer switch allows the
tuner to stay permanently
connected to the computer and
at the SaMe t ime to a TV antenna.

T V  M O N I T O R S
Philips 1114 colour TV/monitor
with 14" tube offering 10 Preselect
channels RE CVBS and ROB
inputs E 1 9 9  Cie

Twiltstar continues to offer the
MASTER COMPACT for your Home
Education and Business needs/
Complete With bundled software
and On integral 3.5' Disk Drive in thefollowng Systems:-
SYSTEM / % A n  E414•00
.728K • •Single 840IC Drive• •UHE
Modulator "El imdled Software*
SYSTEM 2 4 . c .  va•ri E488-75
As System 1 Wi th  •12" High Res.Monochrome Monitor.
SYSTEM 3 t i r , c  vAt)E626.75
As System 1. With •14- MediumHas ROB Monitor*
SPECIFICATIOALS: *  Compatible
with Master Series micro subset *
128X RAM inc 64K sideways RAM sr
64K ROM in t  321( MOS, 16K BASIC
*  Up to 4 internal ROM sockets *
1 5 -  640K formatted disk drive *
OUTPUTS, Video/RGEI/Printert
Mouse or Joystick *  Dish drive rl•
loplionall Econet *  Sena/ *  5V
power from disk drive module *
Usual 8 BEIC dispiv modes inc.Mode 7 *surtato sortwARE•
Pull down menus •  Desk top inc,
nore pad calculator •  VIEW 3.0 •
CARD INDEX •  Eul/ LOGO •  BBC
BASIC4.0 • ADFS W i t s  • Welcome
suite • Tutorials •  I1770 DES underlicencel
2nd DfilVE KIT

E113.00

S W I V E L  B A S E
Tilt and swivel base for 17" or 14"
monitor orTV "Looks  very elegant'

117.25

M ITSUBISHI  DISC DRIVES
User Friendly Disk Drives 100% BBC
compatible slimline disc drives A l l
drives are supplied complete with
formatting diskette, comprehensive
users manual and all necessary
cables A l l  drives are 40/130 Track
switchable at the front and have two
years w a r r a n t y,
51/4" Drives without P. S.U.
MC) 400A Single 400K
Double Sided E 1 1 8  00
MD 802C Duel 400K
Double Sided E 2 1 9  so

P•SU.
£135 00

E249 00

5 Y e Drives with
MD 4008 Single 400K
Double Sided
MD 8021 Dual 400K
Doub le  S ided
S P E C I A L
MD 8020 Dual 400K Drives
horizontally mounted in a monitor
vend to lit both the BBC 8  and the
Master series. f 2 8 9 . 0 0

Printer Buffer

Now available
Tasan Mult ipurpose Ty p e  Pr inter
Buffer K1F-4308 compatible with
any Centronics interfere
printer ( 1 4 9 0 0

GENERAL COMPUTER
ACCESSORIES

MODEMS E P R O M S
C o m p o n e n t s  and  spare  par ts

Joysticks
Disk storage boxes

Dust covers
and lots more

The latest range of Software
Business E d u c a t i o n

Games
All in stock. Call for details

FAST REPAIR SERVICE
In house service department

Repairs for computer printers
and disk drives. Call

01-574 5271
and ask for our engineering
depatment

3

V

M A S T E R  1 2 8
Specia l  Pr ice

Complete With Internal
Software
Master Turbo Upgrade
Master Econet Module
Master ET
Master 512 Upgrade
Eprom Cartridge
Reference Manual Part I
Reference Manual Part 2

Oi 6 5 0 2  Second Processor
: /  I  Z E I O  Second Processor
-  - Acorn  P leste l  A d a p t o r

/  '  A c o r n  Te le tex t  110C-elver
Winchester Disk Drive

' /  1 0  MBYTES ( 1 2 5 0 . 0 0
/  W i n c h e s t e r  Disk Drive30 MBYTES 1 1 9 5 0 . 0 0

-

/  /  I E E E  Interface E 7 9 9  00
_ I /  M u s i c  500 E 1 7 8 . 0 0
i '  t E C O N E T  ACCESSORIES

,  1 0 O r r i  Cable 1 1 1 9  00
1 '  S t a t i o n  Lead Set E 2 9  00

 (comet Starter Kit t 9 9 . 0 0
-  E c o n e t  Bridge E 1 9 9  00

. % , L e v e l  I fi lesenier 40 Track M O O
Level 2 Eilesaver 80 Track E 2 3 5  00

s I ' s E 4 9  00Print Server E prom

,
'••••

I/  /
1 ,  I

/

Computers

64K Upgrade Kit
17170 Upgrade Kit
ADES ROM
Disc Upgrade Kit

Escpooneecth Up Upgradeeel( t
ONES ROM

£420.00
E113 95
€46.00

r373 75
138300

E14.95
04.95
(1435

ElTS 00
C379.00
E125 00
1135 00

BBC upgraciesv
(39 95
E49
E29 95
C99.00
(49.00
149 Oa
E20.00

/  S.,
I  I  N, 1

/ e  •
•  /  A  •

Phillips CM 8533 Med Res monitor
with dark glass etched screen
cOmposite video input ROB ard
Audio input E 2 9 9

OUTSTANDING PERFORMANCE
OUTSTANDING VALUE

Just released by Hentares
Colour Monitor Standard Resolution
ROB PAL Audio Input

VAT1 E 1 7 5 , 0 0

SPECIAL O F F E R
Mitsubushi 1404 Medium
Resolution Monitor with 640 X 200
Pixels ROB available with IBM or
BBC Leads. C 2 2 9 . 0 0

Taxan Super Vision 620

/

High Resolu t ion colour  mon i t o r
with several unique features, at
an affordable price.
SUPERVISION 620
12' ROB High resolution colour
monitor. Fully compatible w ith IBM.
Apple, BBC and most other Personal
Computers. 635 x 312 line resolution
Positive or negative sync input.
Text colour switchable to green,
amber, white or blue or inverse
white. Super high contrast tube.
°Mien& tilt swivel base twith
clock/calendar avellablel. Special
introductory offer. E 2 9 9 . 0 0

1

a d .
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C I T I Z E N  1 2 0 0
Dot Matrix Printer. The 1200
precision printer brings to the smal I
business. educational and home
user good quality and attention to
detail Its compact size, host of
standard features and built in quality
and reliability that supports Ciliten's
unique full TWO-YEAR warranty
make it a must for all computer
peers. Fast draft output • 120 cps.
Built-in NIG 2 5  cps. IBM and Epson
compatible Plug-in interface
cartridge. Tracter and friction feed as
standard. Optional cut
sheet Seeder. E 1 7 9 . 0 0

C I T I Z E N  M S P I O E
The new MSPIO with 160 CPS pro'
and 40 CPS NIO. With TWO years
Warranty 1 2 6 9  00

C I T I Z E N  M S P - 1 5 E
17 Wide carriage 1 3 6  column.
opersting at 160 cps and at the push
of a switch will print near letter
quality at 40 cps. Fully Epson and
IBM compatible 13k of standard
butler built in. Standard Centronics
are optional RS232 0 7 9 . 0 0

C A N O N  P V V 1 0 8 0 A
80 column printer with 160 cps drah
and 40 cps NIG with built in friction
and tractor feed. Fully compatible
with Epson FX130 Standard parallel
interface. £ 2 3 5 . 0 0

D A I S Y W H E E L

P A N A S O N I C  K X - P 3 1 3 1
A rully Formed Serial Impact
Daisywheel printer with print speed
of 17cps. Diablo compatible print
wheels. Print pitches available are.
10 12. 15 and proportional spacing.
Standard friction feed and optional
tractor. Paper width 13.5 inches
Standard Centronics Optional RS-
232C_ Built with BK text buffer
expandable to 32K buffer. E 2 5 1  30

OUENDATA DWP 1120
with optional tractor/sheet feeder and
131 paper width facility: This Daisywheel
printer writh 20 CPS has 96 character
printwheel compatible with the OUME.
Standard centronecs interface.
loptional R5232 C, E N I 9  00
Juin 6100 E 2 8 5  00
Juki 2200 E 2 7 5 . 0 0
Juki 6300 0 9 0 . 0 0

You can purchase any of the
Items listed. All you have to do
is write your requirements on
•  shoot of phew, and we will
despatch your goods within 24
hours, subject to availability.
Please add the following
amounts for Postage and
Packing.
Items below 110.00 a d d  E1.50
Items below 150 00 a d d  £2.50
Items below 1100.00 add E3.50
Items over 1100.00 a d d  MOO

OA Mainland only
All prices include VAT at 15%

'No Hidden Extras'
Prices correct at time of going
to press but subject to change
without notice.
Please make cheques payable to
rmus-rArt  COMPUTERS LTD.

Access/Vise Card Hoiden.:
Wetcome• Call now on:-
cm-571 5938 or 574 5271

C R E D I T  FA C I L I T I E S
Full c r e d i t  faci l i t ies n o w
available nationwide
• LOW DEPOSITS
• FAST FRIENDLY SERVICE
• UP TO 3 YEARS TO PAY

Call for further details
Typical APR 36.3%

A

_ ___—_—_—„_--,- -  -  _ _ _ _ _ _ _

\  E P S O N  L X 8 5
0 H i g h  perform P o w  on price offeringO e n  increased performance at an

i I  incredib le  inw price The LK 86 Dot..- M a t r i x  Printer represents
Ol unprecedented value for money with

% a  hoed of butt in features. increasedt o, d r a f t  speed 720 cps and
. - •  c O r r e e p O o C i e n e e  q u a l i t y  a t  1 5  c p s
1 ,  printing this versatile EpeOn printer• i

t c a r r i e s  out every task with effortless
1 s t y l e  and has the hiohest standard of

reliatn'tity'• . i.i- pports both Epson and• ,

I i 1 3 3 4  character set. t i r e  Yard-228.00

KX-P 1080 DOT
MATRIX PRINTER
• NEAR-LETTER QUALITY PRINTING
IN ALL PITCHES
• OPERATOR ACCESSIBLE PRINT
MODE SELECTOR (Std/Pgm.,N10,
Comp I
• FRICTION FEED AND ADJUSTABLE
TRACTOR ARE STANDARD
•WORD PROCESSING FUNCTIONS
(iostilication, Centering, IltiR
•lignmentl
• PROPORTIONAL SPACE PRINTING
• HIGH RESOLUTION. DOT-
ADDRESSABLE GRAPHICS
• UP TO 40 DOWNIOADABLE
CHARACTERS
• COMMAND CODE COMPATIBLE
WITH POPULAR PRINTER SOFTWARE
• PRINT SPEED, DRAFT • 100
NIG 2 0  COMPRESSED: 95
• 9 PIN PRINT HEAD

-

The Panasonic KX-P 1080 impact dot
matrix printer is ideal for applies

-

bons that require economkal high
quality printing It offers a variety of
print modes. ail producing crisp
clearly formed characters. Wide
choice of print sues includes serni
-compressed and corrimpressed
!even in neartetter quality printing).
Operator accessible print Plaide
SatectOf  a d d s  c o n Ve n i e n o e .  F o r  a
reliable printer at an affordable
price, the KX-P trial) is always a
smart choice. E 1 5 9 . 0 0

••••

1 /  %-5
• - 0 -  • •

D O T  M AT R I X  P R I N T E R S
Juko 5510 - Gives you 100 CPS &NICI Standards

E2591-00 Inc. VAT
_and thats not alt! The -.lulu 5510 also

hat full graphics mode, two position
.c110-Switch• (proviong rnstaM
Corngetrbifity with both the Epson and
the ISM Graphic Printerl. Standard 2K
memory lexpanclable to 14/0 blart-in
Parallel Centronics interface and
8-switch international character sets, if
You need colour too, the optional _SAO
5810 Colour Ka Owes you seven colours

£712.00

As%
_

•••

S T A R  N L - 1 0
Fine Near-Letter-Quality, 100%
compatibility and total
reliability all on one easy to use
printerFor Quality, ease of Operation
and dependability. nothing beets the
Star NI-10 You gel outstanding print
quality at 120 cps in draft mode and 30
cps in near tenet quality. Plus. the Peek
NI-10 o tiers full compatibility with most
popular compote!, through plug in
interface cartridges. Just often the
appropriate plug in interface cartridge
tor your IBM ,PC. Commodore, Apple lir
or other parallel computer and your Star
NL 10 is ready to print. Touch a button
on the control ;tenet to set the print pitch
13 choicest, to select the typeface and
to print in either droll or Nu3, mode You
can even set left end right margins.
make top of form Setting* and control
forward and reverse feed on the smallest
pitch E 2 2 9 . 0 0
A L S O  A V A I L A B L E
Epson EX 800 E 5 8 9 . 0 0
Epson FX 86 E 3 8 5 . 0 0
Epson FX 105 £ 4 9 5 . 0 0
Epson LO 800 E 5 8 5  00
Seikosh a GP 50A lParallvli E 6 9 . 0 0
Seikosha OP 50S inc.
Printer lir •  cables E 6 9 . 0 0
Canon 50A E 2 6 9 . 0 0
Canon 55A E 3 9 9  00
Star NB 15 E 8 5 9  00
MP 165 ( 2 4 0  00

Printers

APEX HOUSE, BLANDFORD ROAD,
NORWOOD GREEN, SOUTHALL,

MIDDX UB2 4HD
Tel: 01-574 5271 0 1 - 5 7 1  5930

Telex: 25247 Telex G. attn

!WILLMAR COMPUIERSLT D

, •
•  ,  •-• •

/

C O 1 1 ) 2 e rI s

T h e  e01,50:214die-90&1/001
I N T R O D U C E S  THE N E W

' m o o  VP111141
_

Oct matrix printer. l/P1814 is fast
highly reliable and easy to operate
o Standard 80 column
*The high-speed. low energy
consumption 9 wire dot head gives
printing speed of 189 cps and NIQ
speed 38 cps
*Bi-directional, Logic seeking in testmode
*The use of fan-fold, roll or cut-sheet
paper is possible with adjustable
sproket pin feed and friction feed
*Offers emphasized. double print,
super script, sub script
*Justified print mode are also
available including left, centre, rightand full justification
*9  graphic modes are available
*Both download and inprint buffer
can exist simultaneously
tr7K input buffer standard can be
expanded to 15K
*Printing modes selectable at front
panel (NIG/draft, Picallite,enlarge.
emphasite. condense, italic
*11 Language international
character font is internalized
*Both IBM and Epson oompatableMAIN UK DISTRIBUTOR

SPECIAL INTRODUCTORY PRICE
Inc VAT1 £229.00

/ , r •

\ ,4,4 \iv.
lp 1r_'

A l e a C e e a l  I

tait
- - A : 7 - -  wispiness*
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44 From Page 57
01 NEN **Et*** DINO
50 RER and the saurus races
60 REM by Gordon J .  Key
70 REM (c)  The Micro User
80 *FX3
90 *TAPE

100 IF10P43000 MODE2ELSEMODE7:PROCsho
rten

110 PROCinit:PROCvEND
120 DEFPROCuREPEAT:PROCstart:REPEAT
130 VDU26:PRINTTA8(1,30);:COLOUR(34(S%

DIV9)*2)MOD9:CO1OUR132
140 FORTNI1OW1009:YDU144:NEXT
150 AX:EVAL(INscC+5IRS(SXMOD9))
160 IFAL:TRUE:PROCend:UNTILTRUE:UNTILO
170 IFNOTAZSZ:SWELSESX:11
180 UNTILA%:TRUE:UNTILEI:ENDPROC
190 DEFPROCstart
200 VOU19,12,8;0;19,13,15;007,128,28;

20,19,10,12,17,132,28;31,19,29,12,26,18;
7

210 MOVE0,92:DRAW1280,92:0:4:S%=0
220 GC01.0,2:M0q0,712:DRAN1280,712
230 MOVE0,716:DRAW1280,716
240 PROCorntsc:PROCgetspc:C10
250 M:148:11.208:CALIALCX,XX,11
260 PROCdashin=2:)1=71:CI=0:DX.0
270 s%:0:r21300:/KE3A:190::&E38:0:71E

3C.0:*FX14
280 SOUND3,0,0,0:ENDPROC
290 DEFPROCorntsc:GCOL0,129:GCOL0,7
300 WOU24,482;960;796;99006,26,5
310 MOVE482,988:PRINTICORE'
320 COLOUR7:COLOUR129:WDU4,26
330 PRINTTAB(6,2)SPC(8)1A8(6,3)1100000

00"TAB(14,5)*NARE'TAB(12,6)SPC(8)TABC12,
7311380

348 PRINITAB(2,5)4HIGH'IAB(0,6)SPC(86T
A0(0,7)LEFTS(10000000.,8-1EN(STRSOW)
)i,STRS(hst)

350 GCOL0,6:MOVE0,1023:MOVE0,966:Pt0T8
5,480,1023:MOVE1279,1023:ROVE1279,966PL
0T85,800,1023

360 GCOL1,4:MOI/E0,832:110VE508,832:PLO1
85,254,900:10VE772,832:10VE1279,831:PLOT
85,1028,900:MOVE384,960:MOVE892,960PLOT
85,640,1048

370 ENDPROC
380 DEFPROCdash:LOCALc%,xLy%
390 0.9:0.:192:FORa:330T0-6STEP-6
400 IWASOUNDI11,-15,6M112,1:*FX19
410 CAL1O,a,xLy%:SOUND&11,0,0,1
420 PROCdeI(1):NEXT:ENDPROC
430 DEFPROCend:VDU17,128,28;24,19,10,1

2,17,132,28,4,18,15,16,12
440 PRINT- GAME OVEW:PROCIade
450 COLOUR128:CLS:IFs%>hWROC9etname
460 ENDPROC
470 DEFPROcgetspc:VDU17,132,17,7,28,3,

15,16,11,12
480 PRINI1AB(0,1)TRESS SPACE T0IA0(5

,3)'PLAY':*FX21
490 LOCAld,xLy%,*a%,ya%:dc10:x%.160

:y%:100:REPEAT:*FX19
500 CALL61%,c%,0,y%:IFRND(10).1x4:(RN

D(3)-2)*4:ya%:(RND(3)-2)*2
510 Iha+Ka%>28110Rx%*611%<20x4:-Aa%:SO

UND1,1,100,1
520 IFy%:ya%>1260Ry%41400yatz—yaLSO

UND1,1,100,1
530 xt:KX+xa%:y%:yVila%:UNTILINKEY-99
540 x%:148:)1:208:CALLQX,c%,x%,y%

550 COLOUR128:CLS:ENDPROC
560 DEFPROCiade:FORT%=80TO0STEP-1:ENYE

LOPE4,2,0,13,11,13,0,0,T%,-1,-2,-2,11,0:VDU
19,7,T%MOD8;0;:PROCdeL(3):NEXT:*FX13

570 *FX21,7
580 VOU19,7,73;:ENVELOPE4,2,0,0,0,0,0

,0,80,-1,-2,-2,80,0:ENDPROC
590 DEFPROCgetname
600 :&E3A=240::&E3B:192:?&E3C.192
610 *FX14
620 SOUND3,63,0,0:hs%:sX:T%.0:$1,380e

'I.PROCprntsc:COLOUR129:VDU28,4,18,
15,I6,12:PRINT- ENTER NARECHR$26TA0(12
,7);:COLOUR12:VDU19,12,8;0;:*FX21

630 REPEAT:1%:GET:IFI%>31ANDIX<127ANOT
8VDUIX:11?1,380:IX:IVTWELSEIFIZ<>127

ANOI%<>13SOUND1,-15,100,5
640 IFIZ:127ANOTUDUIZ;N:T%-1:TM3861

=13-19*(11<>8)
650 UNTILI2=13:PROCorntsc:IOU28,4,18,1

5,16,12:PRINT TOUR TOPSIHRS26:PROCIa
de

. 0

660 ENDPROC
670 DEFFNrart(mi)
680 IFm%<>TRUE s%ms%*(S%41)*1000:mm%
690 X%=2:TX:71:71177:11:1A:1A-1:IF1THEN

700 :e%
710 DEFPROCin1t:VDU23;8202;0;0;0;:61Z4

900:0484:hsW00:377:0:/&220.11:3221:
1,11:$1380e TIGGER ':*FX14,4

720 *FX16
730 *FX9,3
740 *FX10,3
750 ENDPROC
760 DEFFNptay(a%,6%,a,0,4,Q,0,h%,

A,FZ,Gt,11%):10CALm%
770 V%:(SUIV9)*4:FX:FX*VX:Gt:GWI:la

=11%*n:TIMEA:V%.1320:t3.400&80:0:REPEA
T:IMPROCfaii

780 IFTIME>PM:4
790 b2=b2-F%:IFbt<0 b%:In:IFVX:UM:0
800 eV.eX-0:IFet<0 eZzln:IFIFV:U%G%:0
810 h%:11%-Ia:IFhZ(0 hX=VX:IFIn=UM:11
820 CAL1.0%,C%,XX,Y%
830 CALL0,4,1A,a:IPIEM=TRUE
840 CALL.Ca,a,eX,IX:IPEUX:TRUE
850 CALIFILgLh%,1%:IF?E%WIRUE
860 IMIERND(20):ISOUND&11,3,170,5
870 IFOXPROCs
880 IF@XarFEih
890 IFIA=UXIFei=t3IFIA=UUFW>TRUE m%

rl
900 UNTIL.%
910 rFNrart (0)
920 DEFPROCiatE
930 LOCALc%,%,)4,j%,6%
940 sV:sW180*(SV-1)*10:VOU26
950 X%.1(%*4+6:xr:Mit:80:c%:12:y%:36
960 CALLU,CX,j%,TX:CALLO,c%,x%,y%
970 SOUND1,2,6,10:94U26:COLOUR7:COLOUR

129:PRINTIA0(6,3)LEFTS(10000000',8-LENS
TRUsX));sUHRS30

980 ar11:y%:11:8%=-6:)26:6%.16:REPEA
TECALL0%,a,,y%:PROCdei(1):a2a42:y%:
y%Oil%

990 IFy%>jt.:558%.-6LjV.1%-1:1Fjt<li%=
1

1000 IFy%<:55:y%255:8%=0:S0UND111,1,50
,1
1010 UNTILK%>300
1020 bWRUE:e%=TRUE:h%=1RUE:377:0:D%:

0:1X=TRUE:d.:111:x%=148:yX:208:C%:12:11:3
6:REPEAT

1030 IFO<>X%-f16a=4.$611((X%416)-0)
1040 IFy%<>52 y%=)1-6
1050 *FX19
1060 CALLIn,c%,a,y%:*FX19
1070 SOUND&10,-15,3,1:SOUND1111,0,yZ+31

1:UNTILx%>XVO3ANDKX<XX*19ANDyr:52:REP
T:x%:x%+6:XWV:6:*FX19

1080 CAL1.0%,c%,a,y/:CALLFR,C%,XX,Y%
1090 SOUNDK10,-15,7,1:5OUND111,0,6U11

,I:UNTILx%-,320:1FL%-1xV:148:y%:208:CAL
%,a ,a ,y2

1100 X%:80:11:71:U=0
1110 ENDPROC
1120 DEFFNscr0:0019,13,0;11;:LOCALM

8C:192:n=0:0%.0:In:0:REPEAT:A%:INpLay
,320,25,4,480,256,3,480,25,8,8,8):UNTI

1130 DEFFNscrl:LOCALWIK:TRUE:g1283
:?11284:2:REPEAT:W4Np1a1(2,320,25,1,
0,85,3,480,25,8,2,8):UNTILAZ:WDU19,13,
;11;::01%

1140 DEFFNscr2:LOCALA%:?18C:255:ZW:
PEAT:WfWay(4,320,35,5,480,35,6,540
56,7,7,7):UNTILAX:rA%
1150 DEFFNscr3:10CALA%:7&8C=243:?112E

2:q1284.0:0%:4:VOU19,12#4;1;:PROCtunr
30/:REPEAT:A%:FRoiay(7,3211,126,8,480,1
,5,320,256,9,9,9):UNTILA%:AX

1160 DEFFNscr4:LOCALAX:0%:2:REPEAT:A1
Notay(7,320,126,8,536,126,5,428,35,9,i
):UNTILWIFNOTAMOCtunn(128)
1170 OX:0:V0U19,12,8;0;::A%

This is one of  hundreds of
programs n o w  ava i lab le
FREE f o r  downloading On

Mkrolia
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1180 DEFFNscr5:LOCALAnI8C.255:2%:11 RE
PEAT:PA:FRoLay(4,320,35,5,428,35,6,531,3
5,7,7,7):UNTILA%-.:A%

1190 DEFFNscr6:LOCALAK:38C:243:312, 3:
2:111284=0:0%:4:VDU19,12,4;0;:PROCtunn(1
30):REPEAT:W4Nplay(7,320,126,8,430, 26
,9,320,35,9,9,12):UNTILWIFNOTWROC um
n(128)

1200 OX:0:5101.119,12,8;11;:rA%
1210 DEFFNscr7:LOCALWREPEA1:PA:FNotay

(9,320,35,3,540,256,4,540,256,18,18,1 ) :
UNTILAZ:rA%

1220 DEFFNscr8:y%=-6:61%=TRUE:LOCALA%:RE
PEAT:WFNotay(10,310,96,5,420,35,4,580,
35,4,8,8):UNTILA%::AZ

1230 DEFFNh
1240 c%:04yX:IFc%>1500Ra(68),%=-vx
1250 SOUND11,111,1,c%,2:SOUND&110,-15,7,?

1260 DEFPROCs
1270 IFc%<126a:c%42ELSEIFRNO(0%):1:0:

100:SOUND&10,-10,4,4
1280 IFft<126n=“4.2ELSEIFRNDC0U:1:f11

100:SOUNT410,-10,4,4
1290 ENDPROC
1300 DEFPROCtunn(cUECOLOURO
1310 FORT%:181005TEPTRUE:VDU28,TX,1E,T1

41,10,12:CALLO,C%,X%,11:PROCdeL(2):6EII
1320 ENDPROC
1330 DEFPROCdel(ia):W.wWIREEREPEJTUI



5

1

GAME

%)*2

EPEA

DIV
ALL4

ay(2
TILA

83=2
1,34
3,15

41,2

213:
irtn(1
1,126

,114=F
'9/9

11:RE
56,3

1283.
unA (1
1026
OCtun

(play
,18):

Ja:RE
,581,

5,7,2

1:d=

1:t%:

18,11
:NEX1

TILTINE>&ENDPROC
1340 THEEND
1356 DEFPROCcode
1360 01.123,144,12,12,14,30,248,240,9619

6:ENVELOPE1,3,6,10,10,4,4,4,127,0,0,-10,
126,0:ENVELOPE2,2,0,0,0,0,0,0,126,-11-31
-3,126,0:ENVELOPE3,3,-3,-3,-3,3,3,3,126,
0,0,-6,126,0:ENVELOPE4,2,0,0,0,0,0,0,80,

1370 lo.170:if477:]=1178:s00.180:xt181:
yc482:vp=&83:hit.684:ht=&85:t0tm&86:vs.
887:ys=1188:fl=1.89:ht2=180:02118C:nis=18D

1380 FORTZ=1900THAFFSTEP4:!Tl=0:1EXT
1390 FOR1%4E06T0112FFSTEP4:!TZ=0:1EXT
1400 FOR1=0TO25TEP2:Pt4900:EOPTT:.0
1410 LDX*5:11148:.(p1
1420 LD41600,1:STAR,X:DEX:DET
1430 LDA1600,Y:STAwfX:DET:DET
1440 DEX:BPLIp1:LIITRO:STylop:LDA(1)0
1450 STAsno:TAXADAsptht,X:STAht
1460 LDAspttot,X:STAtot:LDA(e2),Y
1470 STAxt:INY:LDA(o2),Y:5TAyc:TXA
1480 BER0th:LSRyc:RORxt:LSRyc:RORxc
1490 .0th:DET:LDAxt:CIPpx,X:BCCgety
1500 DECI:p:.gety:LDA(w.4),Y:STAyc:INT
1510 LDA(o4),Y:2ERntoff:DECwp:.nt011
1520 LDAwp:BE110:LOA4490:5TAwf1:8NIntp
1530 .0:LOA#0:STAW:LDAxt:ASLA
1540 ROL6141:ASLA:ROLw+1:ASLA:ROL01
1550 STAELDAyc:AND#7:EORR7:CLC:ADCw
1560 STAw:BCCypoint:INCw+1:.ypoint
1570 LDAyt:AND*248:LSRA:LSRA:TAX:CLC
1580 LDArp,X:ADCw:STAcINX
1590 LDArp,X:ADCo1:STA01:.ntp
1600 LDAsno:BERlsd:01Phtd:.isd
1610 LD146:LD1469E:JSRE:BNErIght
1620 DECxt:DECxe:.right:LDXStBD:JSRi
1630 BNEtimits:INCxt:INCxc:.tinits
1640 LDAxt:CNP5:BCSni:INCxt:INCxt
1650 .01:01P*50:8CCnthi:DECxt:DECvc
1660 .nth1:LD/410:LDAxt:5TAEw42),Y
1670 LDAP:1311prd:BNEjing:LDX#1136
1680 J5RI:BNEprd:ISR1301ng:LDAR4:STAj
1690 4ing:LDT#0:CLC:LOAyt:ADC1
1700 STA(04),Y:CLC:LDAMADCRI:STAjf
1710 CNP05:01Egup:LEgittFC:STO:.gup
1720 CNP#10:01Eprd:LDACESTAjf:.prd
1730 LDAw:STAId45:LD4o1:STA06:JSRfit
1740 IDX410:JSRd:CLC:LDAw+5:STAw:LDA61+6
1750 ADC5:STA101:JSItlx:LDX12:JSR0
1760 CLC:LDAo5:STAwADA:d46:ADCAtiA
1770 S1Ao1:JSRfx:LDX#4:16Pd:.ntd
1780 INCsno:INCsno0:ASLsn0:LDXs00:.d
1790 LDAsdp,X:STAc1.1:LDA0L,X:STAtt
1800 LDAw:STA01,X:STXxs:INX:LDA01,X
1810 PHA:LDAsdp,R:STAct+2:LDAW
1820 STA01,X:PLA:STA01:LDAntst:STAg
1830 LDAntst41:STAg41:JSRpr:LDA#6
1840 STAhlt:LDXxs:LDA01,X:STAtt:INX
1850 LtA01,X:STAW:8NIbyby:LDAtst
1860 STAg:LDAtst41:STA9.1:.pr
1870 LDAtt:AND#248:STAw:LDAt1:AND*7
1880 STAys:LOXtcot:SEI:4101
1890 LDAht:STAht2:LDAw:STA102:LOA1
1900 STAil+3:LOyys:41.02:LOA(02),Y
1910 .g:BNEb:.c1:EOR19000,X
1920 STA(102),T:DEX:BERhyby:DECht2
1930 BEenr:INT:CP148:01Eptp2
1940 CLC:LPAH.LADCR180:STAwq:LDAws3
1950 ADC:02:STA0-3:LDT*0:JMpp1p2
1960 .nr:CLC:LDAw:ADC*8:STAw:BCC0101
1970 INCol:APpipl:.byby:CLI:LOAhit
1980 ANDI:STAtilt:RT5:.tst:NOP:140p
1990 .ntst:NOP:NOP:.b:PHA:ORAhlt

2000 5TAhit:PLA:JMPt1:.1:1.01AFF
2010 LDA4&81:J5RUFF4:INX:RTS:.mark1
2020 1:P2=1E00:COPTT:.tune:CPX#7:9E11v
2030 PLP:RTS:.v:PHA:TXA:PHA:TYA:PHA
2040 LDUcht:LDAtdta,X:STAtbIk+4
2050 BEONLDA#4:.r:STAtbik#2:INX
2060 LDAtdta,X:STAtbIk+15:11X:CpXtflg
2070 BNEntyet:LDXtstt:.ntyet:STXtcht
2080 LDXRtbik M00256:LOTROU DIV256
2090 LDA#7:JSRUFF1:J111P00:.tf1g
2100 BRK:Acht:BRK:.tstt:BRK:Abik
2110 OPT Fliskip(8):Adta
2120 1:PI=11100:EOPTT:.ev:pHp:CMP#4
2130 BEV:PIPtune:.f:PRA:IXA:PHA:TYA
2140 PHA:DECc1:BNEnextc01
2150 LOAt1:STAc1:LOAR8:STAch
2160 LDA0041:STAch.1:JSRc
2170 LDA#9:STAch:LOAccit1:EOR#2
2180 STAch41:STA0011:JSRc
2190 LDAi0g:EOR0255:STAm:8ERnextc01
2200 LD4.10:STAch:LDAc012:STAch4-1
2210 JSRc:LDA#11:STAch:LDA0012:EOR#5
2220 STA001:STA0012:JSRc:.nextc01
2230 DECc2:81E0ut:LDAt2:STAc2:LDAact1
2240 STAch:LDA0013:STAch41:JSRc
2250 LDAact2:STAch:LDAc013:E0Rect3
2260 STAchfl:STAc013:JSR0:.0ut
2270 PLA:TAY:PLA:TAX:PLA:PLPOITS:.c
2280 LDA#&C:.s:LDXRch 10D256
2290 LO14ch DIV256:01PSFFF1
2360 .fx:LDA#19:PIPIFFF4:.boing
2310 INCnjs:LDA*2:STAch:LDA01:STAch+2
2320 STAch+4:STAchs6ADARO:STAch+1
2330 LDAR7:301Ps:.mx:OP1 FNskip(16)
2340 .01:0P1 F1skip(32)
2350 .sptht:OPT FNskip(16)
2360 .spttot:OPT FNskip(16)
2370 .sdp:OPT F1s1(1032)
2380 .cp:OPT F1skip(65)
2390 .ch:OPT Flisklp(8)
2400 .cl:BRK:.02:EIRK:.t1:BRK:.t2:BRK
2410 .c011:ORK:.0012:BRK:.c013:BRK
2420 .003:BRK:.actl:BRK:.act2:BRK
2430 40g:1:NEXT
2440 ltfIg:190:1thIk=3:thik14:6:7c1=15:

7t1=15:1c011=2:?0012=5:?c2:40:7t2=46:?c0
13=2:?act1.14:?ac12=15:?ect3.2:6Zrc013:H
rzec13:itstx?g:tst?1=g11:ESeTHERE IS  A
DATA ERROR'
2450 IFFNeva1(tdta)<AAF2F22E9:CLS:PRIN

TTA8(0,10)ES"-BEFORE LINE 2760 :END
2460 11:01:FORT%:11T014:1N%49000:NZOP-

2:NEXT
2476 PROCread(mx,12,1)
2480 PROCre0d(sptht,12,1)
2490 PROCread(spttot,12,1)
2500 PROCread(5dp,28,2)
2510 PROCcheck(0x,011,11CC5,4)
2520 Id=rp:FORT%=31TO0STEP-1:!11:130004

6413*T%:11Z4dt2:1EXT
2530 PROCcheck(1900,1AFFJE406,1)
2540 PROCchecA(1E00,ifig,11746,2)
2550 PROCcheck(ev,c1,14074,3)
2560 IFFNewa[(11300)<>659083B CLS:PRIN

TTAB(0,10)EV AFTER LINE 2760':END
2570 ENDPROC
2580 DEFFNeval(11):U:0:REPEAT:READAS
2590 11WEVAL(T+AS):C2=C%4!NZ:1%=N%*4
2600 UNTILASe12345678':=C%
2610 DEFPROCre1d(PZ,1%,52):FORTZ=OTORS

TEPS%
2620 IFW15READTVPtELSEREADTVP%
2630 NEXT:ENDPROC
2640 DEFFNskip(M:P%=P%4.5%::T

2650 DEFPROCcheck(s1,f%,c%,i2)
2660 LOCALCZ,T%:FORT120TOU:C2=CWT%:

NEXT:IFCcUNDPROC
2670 CLS:PRINTIAB(0,10)*THERE IS  AN ERR

OR INg:IFi<4PRINT'ASSENBLER •:ELSEPRINT•
SPRITE POINTER DATE:END
2680 ONiZGOT02690,2700,2710
2690 PRINFBEFORE .Nark1":END
2700 PRINT'AFTER .markl—AND BEFORE . t

tig':END
2710 PRINT'AFTER . A N D  BEFORE .8A.
2720 END
2730 DATA281027D,4890489,489044,489049

1,400047D,C750470,8750470,2810270,489048
9,489047D,4898491,400047D,275027D,275026
D,4750470,400086D,4890489,47D0489,289028
9,4898491,400047D

2740 0A7AC75047D,875047D,4890489,470048
9,2890289,2910291,2890289,4000470,275027
0,275026D,4758470,4000060,26D0660,489047
0,4000190,2910691,4910490,2700089,489028
1,27D0489
2750 0ATA289027D,4910289,87D0489,270047

5,4700281,2750275,4810060,2600665,270067
5,6950881,8890281,2890695,6950881,665028
1,675026D,8810270,2900695,69008A5,C95029
5,85FCA9FF,12345678
2768 DATA68,72,74,74,76,76,76,75,75,74,

74,74,65,16,12,8,8,12,12,12,32,32,12,16,
32,12,208,84,48,48,48,48,48,160,160,84,9
6,192,180,812FF,113CF,8149F,g156F,815C5,
&15C3,815F3,815F3,1115F3,81625,81623,8161
3,11717,81777,81837
2770 DATA80C,0,0,0,80C0C0C,0,0,0,C3F2A0

C,0,0,0,4040C0C,0,3C3C3C00,20800,28,3C00
3100,2A5F3128,303163C,36562828,283C3C36,
3C163C5C,1030316,111198,3030200,3030303,
10101,0,10100,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0
2780 DAT40,0,0,0,0,0,0,0,8200,82000000,

C00C008,80400000,8040C3,4100080A,80480C
,40000DR,8084904,DOEODOE,80C0C08,DOE000
E,808080C,C0C0C,C048428,C040504,4040C0C,
4,2800283C,22283C14,36362222
2790 DATA363656,283C3C14,563C3C3C,33333

333,33333355,98333333,33999914,913333335,
111198,0,0,0,0,0,800O313,0,0,804000,0,0,0
'8,0,0,0,0,000,0
2800 DATA0,0,0,0,0,0,0,0,82008249,80808

08,82,D0A08011,8484C184,C0C0404,5080C0C,D
0E0504,8084082,C40000C,3C000C0C,500143C,
441000,C0000A,14080C0C,3C3C3C3C,D0A000
0

2810 DATAC0C0DOC,C000C0C,828208,COC8D0A
,C0C0C0C,4040404,0,C000004,C0C,0,0,C0400
00,80480C81,80808000,C000000O341080000,C
0C8604,4040480C,40,0,41000000,C5C34141,8
282,0,0,0,82C34141
2820 DATA0,26330000,8,0,19190000,223319

,A8000000,C0C5CFC,3300A1,FCFCA800,5050AE
FC,FFOC,54FCFC,ACAc5C00,FFFFFF,220000FC,
COC11,EFFE0000,11000000,C00,55000000
2830 DATAA000000,F3F32A0A,30250A00,F313

3F30,3030250A,F3F33F30,50303010,F3F33F30
,30301000,F5F33F30,10000000,13F33F10,0,3
172511,202,13220202,52E13302,2030317,2511
0101,3283301,1170328,0,3281322,101
2840 0ATA22111105,0020,0022,0,0,0,0,0,0,

33050000,00223338,0,0,0,0,0,0,33110500,5
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1333338,50505050,50505050,50505050,50505
050,50505850,50505050,33050000,002A1133,

2850 DATABF2F1F1,2213/0,1F2F1F1,2213030
3,0,FF2F1F1,3030303,2213,f5AFIF1,1030303
,22222201,30707F1,33220003,11333333,2000
300,33331113,41933,28000100,10120,40000

2860 DATA80C0404,808,A4080000,8A6A6A4,C
080000,80C0C2E,AA0C000C,CA8A8AA,102E0C00
,C080C0C,400080C,40404,2E1D0C00
2870 DATAC040C0C,800040C,80808,C040000,

40C0C1D,500C000C,C515150,40C0808,404,5D0
40000,45C5C5D
2880 DATA3C3C21300,141414,0,0,0,0,0,0,3C

3C3C,0,0,0,0,0,28282800,0,223C3C3C,33333
333,22222222,0,0,28002800,3E143C28,20328
28,3C3C3C14,33333339,33333333
2890 DATA39393939,36362839,3C283C36,303

13C3C,303033C,3330400,39393333,36363636
,33333333,111133,16160200,16031616,30303
,0,11111100,11111111,11,0,1030300,101010
.,0
2900 DA1AC0C0808,C2E040C,8A8130008,40008

08,C1D1D04,CECD000C,C0E0400,COC000E,0,80
8080C,C0CO508,80C,80A0800,C0E0C04,80C0C,
D0E0D8A,C0E0D0E,C8C0C,D0E0D0E,404050E,C0

COCOC,5040504
2910 DA1AC0C0C08,C0C0408,C0E0C8C,COE000

E,40C0C,8000004,C0C0DOE,C,D0E0000,4000DO
E,0,00E0D00,40C0C,0,C0C8480,8286,0,41C0C
OCO,C3C3,0,C04000,C34100,0,12345678

2920 DEFPROCshorten:VDU23;8202;0;0;0;
2930 CLS:FORT%4T01:PRINTTAB(7,11)CHRS1

29CHRS157CHR$141CHRS134TA8(11)111MOIA0(
25)CHR$156:NEXT:*FX21
2940 PRINTIA8(7,21CHRS129CHRS157CHR$130

"and the saurus races "CHR$156
2950 PRINITABC12,4)Ty Gordon J .  Key'
2960 IFPAGE(>10900 PROCreLocate
2970 PRINTIA0(0,8)CHRS134 The adventur

es o f  an Ancient B r i t a i n '
2980 PRINTCHR$134' as he t r i e s  t o  r ide

his gobtosaurus'
2990 PRINITA8(8,12)CHRS130•Use the i o a

owing keys'
31100 PRINITA0(12,14)1 L E F T '
3010 PRINTTA0(12,16)1 R I G H T '
3020 PRINTTAB(12,18/"RETURN JUMP"
3030 PRINTTA0(4,22)CHRS131'Please wai t

for a shor t  while*
3040 PROCcode:11*PAGEO:AS:STRINGS(255,

-v):REPEAT:11:114LENST%*1
3050 IF?T%=255CLS:PRINITAB(0,10)'LINE 2

820 IS MISSING OR INCORRECUCHRS7:END

3060 AS.S(TW):REPEAT:IFLEFTS(0,1):"
"AS=RIGHTVAS,LEN(AS)-1)

3070 UNTILLEFTVAS,1)<>" •
3080 UNTILLEFTS(AS,6)THEEND'
3090 5OUND1,1,200,10:REPFAT
3100 PRINTTA8(4,22)CHRS(RND(7)4128)TRE

SS SPACE WHEN YOU ARE H AW
3110 UNTILINKET-99:SOUND1,1,120,11
3120 ?1174FF:*FX3,2
3130 *KETOOLDIMRUNIM
3140 *FX138,0,128
3150 ENO
3160 DEFPROCrelocatc*FX138,0,128
3170 PRINTTA0(0,10)"PLEASE WAIT WHILST

I RELOCATE TO &1900'' :*FX3,2
3180 IFPAGE<I1900:*KET0F0RT%=TOP-PAGE T

0-45TEP-4:TV111900:1VPAGE:N.:PAGE41900
1MOLDIMRUNIM
3190 IFPAGE>11900:*KEY0FORT%4T0T0P-PAG

E STEP4:TV&1900:TVPAGE:N.IMPAGE:119001
MOLDIMRUN1M

This listing is included in this
month's cassette tape offer. See
order form on Page 159.

Cut-Price Disks Lowest  Yet!
from only 04.99 for 25 disks delivered to your door &  DELIVERY TO YOUR DOOR!-

ALL PRICES INCLUDE VAT

NO HIDDEN EXTRAS

4 : ) 1 1 4 g i r  11 • • • 1 5 • 2 6 1 6 1 J 1 3 1 1 1 1 M E t i r s i 0 1 1
to suit all cloves S S SD. SSOD, SSD°.

H l g r a d e  d i s k s  13SDD D S 0 0  48 or 980 (40.130)
Disks ate packed in 2 s .  COmPlela w1M CrIVIAVes , 'abet sets and write protect
tabs Nothing wasted co fancy brand nernes, just plain good value you Ciso rob/

E 1 4 4 9  -  2 5  disks
E 25c59 _ s o  o f " ,  *  Fu spec kagracke disks. made to BO% clipping *vet
E 49.59_ 0 0  wok. *  Lile time no quibble warrantyHut-nngs on 5 25' desks
E 96_99 - 200 disks *  Label setS envoloPes ocludedEl 19.99 - 250 disks

l £219.50 -  SOO disks *  P.metttnts - VAT & (Silvery included

d o  despatch -  A n ° a

3IA --fhe,,EcIttiNcwo vices. 0, MCI Ot0' S'ITze,
'I'l 61.4 S e e U n I t % S  t3ile i n i n v o u l k  (Pant ;  V

CO P l e r " f r b * \ °  6 °°;°i:liODSet 6 -111•5'11;totca in laidit s 5° W '-..--
air01/50vellva t 2 4 . 9 9  N o e l a a i s l
cusks -  --' -liks 2 0  dkoks . . . , ,s 0  w e  ,roLoott _
0 0 0 - 4 6 1 0 ,  t i i i  2 0 0 0 0  , . . E l i o
06000(;40,08194 -ma 2 0  010* Otfidal orders
OB -wessoffs•- v e r y  1 N O c o r n e .

Cdiowed 'Universal' disks ktwest  prices!

Hlgrade Rainbow,
Coloured disks 011el
Ilse coloured disks to code your ties. E / 8 . 9 0  -  2 5  disk'
Coloured linntersal disksBuy cur rainbow pock 5  diff erent C  33-99 - SO disks

Withpul cloulff the best value 2 9 . 1 1 2  2 0 0  disks
C 01049- /  00 disks

In quality and pnce C 1 4 9 , 9 0  - 250 disks
C229.111- 500 disks

How to Order
1 DIAL -A-DISK on 01-979 7811, and give you, ACCESS or VISA number and

expiry date
2 Send your cheque etc to Direct Disk Supplies Ltd at the nlYme address bolo*
3 Official Orders Bona-fide orelers from Universities. Colleges, Schools

Chanhes, etc are vorY voolcome

Cash 'n Carry
prices on

disks from
Direct Disk

Supplies

now, (mks c o n k , *  w
2 notches and two indek notes

oactied iflcOMPlete 5615
oi 25 clis"

O f f e r  4  Save money by using both sides

Reversible Media LifeE 1 6  9 9 -  2 5  'Milts
99 - SO disk*

E 69.99 - 100 disk&
El 211.99 - 200 disk,
EI 42.99 2 5 0  disks
E271.99 - SOO disks

Direct Disk Supplies Ltd,

E n  Dept PA FREEPOST, 129 High Street,Hampton Hill, Middlesex TW12 IBR
A N I E 1 1 1 6
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PLOTTERS. DIGITIZERS & LASERS

K2).-R C O \  \ O I S S E , - , . R S
OF POlON, LEISURE OR LEARNING

EMX,0

All programs available for BBC B, e+, Master, Compact & Electron
each

The ANSWER BACK QUIZ Series £ 9 . 9 5  cassette
£10.95 5.25" disc
£12.95 3.5" disc

ANSWER BACK -  JUNIOR General knowledge for ages 6- 1 1
Combines a wealth of fascinating information on a multitude of topics
with a compelling "Princess & Oregon' game for youngsters.
ANSWER BACK -  SENIOR General knowledge for ages 12 and over
Space-game fans yearn to learn whilst destroying the alien sl Includes
a gigan bc general knowledge database of questions and answers.
ANSWER BACK -  SPORT Mega-Sports Game for ages 14-adult
Includes machine-code football and tennis games together with a
mind-bending collection of sports quizzes.
ALL ANSWER BACK PROGRAMS include simple commands
for creating and saong an unlimited number of new multiple choice
questions files AND are fully compatible with our new range of
accessory files •FACIFILE 500,

_

,

each
The FACTFILE 500 Series £ 4 . 9 5  cassette

£5.95 525" disc
£8.45 3.5" disc

Each pack contains a massive supplementary database of 500
questions and 2000 multiple choice answers for use with any of the
above ANSWER BACK programs. FACIF ILE 500 packs are available
on an over increasing range of leisure and educational subjects for
youngsters, CSE/O-Level students and adults. FACTFILE 500
subjects include: k i th metic, Spelling, Sport, Natural History, First
Aid, Science, English Words. England, Scotland, and many more,
Write or phone for latest subject list and age ranges.

The MODERN

Easily the
programs
with extensive
indefinitely
The French
The German
The Spanish
The Italian
The Welsh
•3.5' disc

IDENTIFY

Provides a
learning the
countless
from it. Includes
ages, 6-Adult.

each
LANGUAGE Series E 8 , 9 5  cassette

E9.95 5.25" disc
C19.95 3.5" disc

most popular and successful Foreign Language Learning
of all lime, for beginners to 0-Level/CSEIGCSE, Complete

vocabulary files which may be extended or modified
by users.
Mistress (Level A or Level B) C h o o s e  Level A for
Master (Level A or Level B) t h o u s a n d s  of nouns:
Tutor (Level A or Level B)

Tutor (Level A or Level B) C h o o s e  Level B for
Tutor (Available January) v e r b s ,  a0ectives

contains both levels A & B a d v e r b s ,  phrases etc

each
EUROPE £ 7 . 9 5  cassette

C8.95 5.25" disc
£10.95 33" disc

lascinaung and competitive way of discovering and
geography of Europe. The program will pro Vide

hours of amusement and all the family is sure to benefit
art incredibly detailed map of Europe. Suitable for all

EL4T. EF•10495 .n  LW* . 4 ,  Ns EGA C.c.,' Mem,
al> ,an S a t  .c.aor 9 t o . a

When ordering pleas. *tate your computer typo.
(BBC disc users please specify 40/80 track)

ALL PRICES include VAT, PSP and 24 hour despatch.
Send cheque, PO or quote your Access number.

Telephone orders welcome.

111 ::: :ts sss ---:...ill ill 1 :::::::::::::
S  O F  7 -

: :  ;:: ::: :::i iii  : : : : : : :  i
W  A  A  E '

KOSMOS SOFTWARE LIMITED
FREEPOST (no stamp needed), DUNSTABLE,

Beds LU5 6BR
Telephone (05255) 3942 or 5406

,  -

A l f i l i k

10000C
111 50

PLOTTERS. DIGITIZERS & LASERS W . . . .  . 2 . 1 . 1 4 . 11 2 a a  W m .  a t ,  r i d . 5 5 . 1 EMX,0

£19.50

i •  100610
• F r f a M a a  milow.-NatakawCaRiv akno,

tal r  M O M .  t 4n . 0 0  6 1 . 6 5 6 5 .  O a k .  W Y
E2990(

,L•3
5-2,10E00

0105616
EL4T. EF•10495 .n  LW* . 4 ,  Ns EGA C.c.,' Mem,
al> ,an S a t  .c.aor 9 t o . a t  a n t '

Om Oka £3*INIO M U M'won P O W  • Ono O Oto,
a t  Coonato Connows *wow Cleo/40o*

10000C
111 50NC Cowan,* Noon Cal.  01512.0

Soo  W o n 6 0 0 .

'5.25 Disc (DFSIDDFS) £1750
3.5' Disc (ADFS) £19.50
Tape-to-Disc £19.50

D O T  M A T R I X  P R I N T E R S
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CONTRACT BRIDGE
BRIDGE-MENTOR II

VERSION 1.10
" the best offertng we have men for the
bridge Mayer so tar' BRIDGE CLUB REVIEW
Tah ideal teaching aid- ACORN USER
'The internationally acclaimed system for the
COMPACT/MASTER/BBC/ELECTRON that can really
improve your standard of play"
Practise your bidding: Perfect
your card-play: Create your own
archive Of Interesting hands

With high resolution colour
graphics and sound,
BRIDGE-MENTOR II guides you.
step-by-step, through expenty
analysed hands. A host of features
including the spectacular
"ALITOPLAr option. The package
now loci ABS the famous
"ChaRenge' hands archive i n
total-over 60 testing hands to
improve your game w i t h
unlimited scope for more III

Now with comprehensive
24 page on-line user guide

Cheques to:-

OMNIvs,
S.

Original
Cassette

/  ve r s i on
now only

El 2,00

BRIDGE-MENTOR II Version 1.10
For all MASTER/BBC/ELECTRON models with 32H+ and DFS/DDFS and
MASTER COmPACT with ADFS. Also tape-to-disc for non standard systems.

Please state 40/80 trad( WIere relevant

MINIC BUSINESS SERVICES,
12 WOBURN CLOSE,
BUSHEY, HERTS WD2 3XA.
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ZOO 0 0 E 1
E n  A 0E30E10E1
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!
•  Pace Disk Drive For Sale. Dual D/S
40T Excellent Condition 190. Tel: 0942
713186
•  BBC Model B with 1770 DES + ADES.
1185.00. Tel Radlett(Herts) 6224
•  Gemini Horne Accounts Pack as new.
Solidisit 32K SWR 32 Pack Doused 120.
Tel: 0604 870156
•  Brother HR-5 Printer, Thermal Trans-
fer. Dot  Matrix, Centronics Interface.
'Power Supply Unit, Sheet Feed or Roll
Paver. 145. Tel: 01 204 5035
•  Five Original Games on  one Forty
Track disc or cassette for1.5 Inc Postage
& Packing send cheque or PO to DAV-
lar. 4  Sunnyside, Kendal, Cumbria.
•  BBC Games For Sale. All Guaranteed
originals ( T w i l l  to 111. Psycastria 15,
Colourspace 14• and many more. Send
S.A E. to Dave Johnson, 9  Bridle Road.
Crewe, Cheshire. CW2 7E2P. HIYA PALS!!!
•  Quenda ta  D W P 11 2 0  U s e r s .  •
Commands for printer control. Details
from I.Shanks, 22 Bromley Drive, Offord
Darcy. Hunttngdon PE18 9SE. Tel: 0408
12017 Evenings
•  Aries 832 with Compatible Wordwise
Plus 160.  Aries 812  with 16K CMOS
RAM 130, Acomsoft BASIC Editor 115.
Disc D o c t o r  11 5 .  Exmon  I I  1 1 5 .
Caretaker 112, Proword Word Processor
112, Bug-Beta BASIC De-Bugger 11 0
Tel Formby 107048) 77172 After 6pm.
•  Beebug Toolk it Plus Romkit 121 Each
Masterall II 112. Diagram 118. C.Con-
cept graphics ROM 1113, Gemini DDO
Base 110. Tel: Slough 32688 Evenings
•  Microvitec Cub 1125_ Hi-Res. Green
screen130, MX-80 Compatible Printer
175, Prism 1 0 0 0  Modem 1 2 5 .  Five
surplus Eproms 27256-200ns £3  each
or 11 2  a l l  f ive.  R i n g  Mi l ton Keynes
(0908) 667355 Afternoons or Evenings.
•  BBC 13 w i th  carry ing case,  d a t a
recorder Over 650 tapes and bound vol-
umes of magazines. Cannot split. Must
be collected. Worth 11700 will accept
11450 o.n.o.. Tel: 01 200 6316 (even-

ings onlyl.
•  Wordwise 1 2 5 ,  Toolkit+ 125. Sleuth
1,20. A l l  w i t h  manuals .  Te l .  0 5 8 2
696160 Evenings.
•  Acorn 6502 second processor as new
199. Wantage 102357) 3253.
•  Master 1 2 8  and Opus tw in  dou-
blesided disc drives 1550 (or.1800 with
Philips mono monitor). All perfect condi-
tion. Tel: Spalding (0775) 3823.
•  Ha l f  Price BBC B .  6 5 0 2  Second
processor 4 0 / 8 0  Track disc drive and
monitor. Software thrown i n  include
original BCP1. ISO-Pascal, MASM. Elite
Etc. 1350. Phone Lee Tel 0 1  435 3743
Evenings.
•  Acorn Z80 Second Processor. Brand
new boxed bought in error unused guar-
anteed £1160 o.n.o. Tel: Seaford (0323)
899645
•  ATPL Sideways ROM Board 1 2 5 .
Shinwa CP80 Printer 195.  Teac  Disc
drive SS40 TR 140 Tel: 10327) 857556
•  Datagem Database including ROM
Manual and d isc  140 .  Te l :  0 1  6 4 2
7395.
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An added bonus!
Your advert wilt also be automatically
displayed on Microtink, the electronic
mall service operated in association
with Telecom Gold. This means it will
be seen by thousands of computer
enthusiasts who can send an Instant
response.

•  Protect Your Beeb From Unauthorised
Users! Th is  ROM wil display your name
and address and will ask for password.
Only 1 9 . 9 5 .  S e n d  P a s s w o r d  t o
A.Nathelar, 9 0  Wood lands  R o a d .
Moseley, Birmingham. B11 4ES
•  Tootkit Plus From Beebug For Sale
125. Phone Southampton 552715
•  Breaks My Heart but had to go IBM:
BBC Master with Watford 40)80 Double
Sided Single Drive, A l l  Manuals. A l l
Beebug plus some on disc, Most Micro
User. Masterfae, Other Odds and Ends
thrown in.  1450 .  Also Interchart and
intersheet at £35 the pair complete Tel
01 209 1735.
•  BBC 2nd Processor 6502 195.  !so
Pascal 1 3 0 ,  Trackerbal l  1 2 5 ,  F leet
(0252) 621609.
•  BBC B  wi th  ATPL Sideways RAM.
Replay, Wordwise, Disc/Dec. Twin Drives
40030 Cumana, Monitor, Software To
value of 13.000. 3 Drive And Discs_ Na
Reasonable Offer Refused. Te l l  0 2 2 3
316751.
•  Unused BBC B With Cassette Recorder
And Olivetti Praxis ' 3 5 '  Dual  Daisey-
wheel PrinterrTypewriter 1 6 0 0
Will Separa te  Ashworth Te l  0 7 0 6
45822
•  BBC B. 2  years old, DES. 100k drive,
Monochrome Moni tor.  View.  Pr inter
Driver Original Boxes_ Manuals. 1 4 2 5
o.n.o. Tel: 021 449 6862 Evenings
•  Repton 3  Want  to complete game?
Send S.A.E. C h e q u e  for E l  to: Arash
Shababi. 9  Birch Grove, Kingswood•
Surrey. ItT20 6QY. Will Send all Pass-
words excluding codes.
•  A c o r n  Z 8 0  s e c o n d  p rocesso r.
Complete with all Software -  Manuals,
Boxed As New 1225. Will Deliver. Tel:
(0955) 82623
•  BBC B 15541343. 32K RAM, 1 .2  0.S.
ROM Litt le Used. Tel :  Bolton 656540
1180 o .n .o .  P lus  Wordwise Exmon
Advance Guide
•  Acorn Z80 Second Processor, DNFS
ROM, Software, 1200. Tel: 01 520 2020
Evenings.
•  Acorn Teletext Adapter, Good Condi-
tion 1 6 5  Including postage Tel: 0604
493329 Evenings
•  BBC B OS 1.2 Acorn DES ATPL ROM'
Board. Bas ic  Extensions. Wordwise,
View_ Disc SW dares Beta Base. Elite,

P I I - W f H I S  AD IN  THE NEXT MICRO I L I W I  -  -I
1

C h e w.  on0011ed * a r c _  (rnInerajrn E2 Poe IC words)

N-am•

Add.r,

POSTTO: Micro User Classifieds, Europa

Aviator. Selling Due Purchased Master.
1250 Tel Weybridge 57476.
•  Epson RX80 Dot Matrix printer. Tractor
Feed, Perfect Condition with Manual.
1100. Tel: 01 692 1034 Evenings.
•  Seikosha GP100A Printer with Cable,
Vine TO ROM. Offers. Phone 0 1  3 3 7
4110 Evenings.
•  BBC 8 ,  Solidisk DES. ADES. 1 2 8 K
Sideways RAM, All Manuals Elite. Other
Software 1300 Te l  Stevenage (0438)
722901
•  WS2000 Modem and Auto-Dialler and
Cables for Beeb £60 Tel: Mike Gerrards
Cross 40753 )  8 8 0 3 2 7  ( H o m e )  o r
8899813 (Work)
•  Toolkit-4-. Acorns GXR. Exrnon 2, Print
Master. View Sheet, Cheetah Speech
Synthesiser, Each 11 5  Novacad 140.
All manuals Registered Airmail Pro-
mised. Dov Rosner, Berry 25,  Netania
42258. Israel.
•  Artist and Megamouse £45. View 3.0
135. Acorn ADES 11 5  A B C  Soft K C
Monitor 120.  L isp 120.  Technomatic
Eprommer I I  p lus Eprom Eraser £60.
Pace 40T Disc Drive 140. Tel Terry on
0202 427953
•  Solidisk SWR128 Sideways RAM. 4
Months o ld  w i th  5  Ut l i ty  Discs and
Manual 135 .00 ,  Te l :  0 3 3 2  7 0 4 7 1 0
After 6 30pm.
•  Wanted -  Fleet Street Editor. Pref-
erably 80 Track. Must have ful l  instruc-
tions. Tel: 0463 234478 Evenings.
•  BBC Model B OS 1.2 Issue 7 Speech
Chip 1 2 2 0  o.n.o. .  Telephone 0 8 8 9
8-82891.
•  Modern Nightingale with Commstar
ROM 185 .  Tel. 0244 533210.
•  BBC 13 OS 1.2 with Acorn DNES 6502
Second Processor and View. 1225. Ring
Dr R Blowers, Stokesley 700417 after
8pm.
•  Watford RUM/RAM Board with 64K
RAM and Instruction Booklet i  As New
Unused )130 will consider swop for Disc
Based Master Compatible Software. Tel:
01 840 2236 Evenings.
•  Start leet Battlestorm 5 & English Civil
War. Two Player strategy games by ex-
Redshift team. D i sc  only!  Wr i te  f o r
details or send 19.99 each to H Watson,
125 Hookheld, Harlow, Essex. CM18
& X .  Specify Computer.
•  D.S. BO Track Disk  Drive. Needs

Ads will be accepted under
the following conditions:
•  This service is EXCLUSIVELY for the use of

private readers. No trade ads will be allowed.
•  To  avoid encouraging software piracy, all ads

will be carefully vetted before they are
accepted.

•  Ads can only be accepted on this form (or a
photocopy of it).

•  There is no maximum to the number of words
you include in your ad. I f  there is insufficient
room on the form, continue on a separate
sheet of  paper.

•  The cost is 20p per word, with a minimum of
10 words_

•  We GUARANTEE your ad will appear in
the April issue (on sale March 11) providing
it is received by February 13.

Repairing 1 5 0 .  Cassette Software.
Phone. 09887 217
•  Spoof Adventure for Ye Olde BBC A
1.20S 'Bits Of Eight' - Hilarious Parody
Of Stevenson's "Treasure Island'. Loads
In Two Parts. The  Black Boil' and "The
Treasure Hunt". 1 4 . 5 0  Cassette (Inc
P&Pj. Elf  Software, 1 4  Cornwall Road.
Rishton, Blackburn, Lancs. 881. 4DB.
•  BBC 8 with Acorn DES OS 1 20  very
slightly used stil l  with original packing
only 1250. Phone: 021 502 3950 after
Som.
•  Sondisk DDFS Disc interface with DES
ADES RUMS manual 130. Ep rom pro-
grammer with software 125.  Phone:
Chelmsford 323277
•  RG8 High Res. Monitor, uncased175.
Printer I P a n a s o n i t )  f u l l y  E p s o n
compatible 11 0 0 .  Te l :  0 6 8 9  49249
Evenings or Weekends.
•  Eprom Programming 24hr  Service.
Low cost. Please send for details. (SAEI
F.Sawyer, 1 3  O a k h u r s t  Gardens_
Bexleyheath, Kent. DA7 5JP.
•  6502  2nd processor. Hi-View, Hi-
Pascal and 6502 Elite only 195, AMX
Mouse &  Draw, Pagemaker, Zicon Etc
only 1 4 0  Wat fo rd  Electronics Eprorn
Programmer and Eraser and ROMS only
150. Phone (05827) 69152
•  Wanted. BBC Mic ro  su i tab le  fo r
spares or  repair. Must be cheap. Tel-
Pontypool 4101 Evenings.
•  BBC El+ 64K. Acorn 1770 DES Boxed
with Viewsheet fitted. 1350. Tel 0 2 8 5
860549 (Cirencester).
•  600 Discs to dispose off abandoned
games project OS/DO 96 TP1 16 29 inc
P&P Per 10. D.Lewis 191 Selsey Road,
Edgebaston, Birmingham.
•  AMX Pagemaker Original 125. Eprom
Programmer 125_ Phone: Chelmsford
323277.
•  BBC 8 £195. ABC B DES /225, Sanyo
Screen 190. Acorn Z80 package 1260,
Not Used Acorn Teletext 185. Cumana
CD 8 0 0 5  Dua l  Dr i ve  1 2 0 0 .  Vig len
Console Unit 134, Acorn Screen Stand
1.10, All unused boxes kept some under
guarantee. Phone: Bharat 01 684 9238
•  Epson P40 Printer, Immaculate Condi-
tion. Only 6 months old. Original Pack-
ing, 4 Free rolls of paper worth 18 140
ci.n.o Phone Dominic 031 337  3539
Between 7 and 9.

House, 6 8  Chester Rood. Hazel  Grove. S tockpor t  S k i  SNY.
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I r h e  real thing 1

Hedgehog 1985 AD 1

ONE of our regular readers, Peter Clifton,
was so thrilled with his latest acquisition, the
A M  Mouse, that he sent us a disc full of his
newest creations.

We are delighted to display his talents
here. Why don't you send us your works of
art? You never know, this could be the start
of something good.
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I
BROMLEYS FIRST

SPECIALIST COMPUTER STORE

We are official Acorn Dealers with high
standards to maintain and take pride in
friendly and efficient advice and service.
See ou r  extensive range o f  printers,
monitors, d i s c  drives, software a n d
books.

Data Store
6 Chatterton Road, Bromley, Kent. 460 8991

BBC Cassette Software O u r
Title R R P  P f l CO
Sentinel 9 . 9 5  7 . 7 5
Colossus Chess 9 . 9 5  7 . 7 5
Ravenskull 9 , 9 5  7 . 7 5
Revs 1 2 . 9 5  10.95
Elite 1 2 _ 9 5  10.95
Repton 3 9 . 9 5  7 . 7 5
Strykers Run 9 . 9 5  7 . 7 5
Spy Hunter 9 . 9 5  7 . 7 5
Raid OVer Moscow 9 . 9 5  7 . 7 5
Vie Ar Kling Fu 9 . 9 5  7 . 5 0
Vie are Kung Fu 2 8 , 9 5  7 2 0
Exploding Fist 9 _ 9 5
Galalorce 9 . 9 5
Thrust 7 . 9 5
Impossible Mission 8 . 9 9
Rick Hanson 9 . 9 5
Prolect Thesius 9 _ 9 5
Myorem 9 . 9 5
Phantom Combat 9 . 9 5
Acornsoft Hits 1 9 . 9 5
Acomsoft Hits 2 9 . 9 5
Computer Hits 3 9 . 9 5
5 Star Games 9 . 9 5
Thunderstruck 7 , 9 5
Psycastria 7 . 9 5
Southern Belle 7 , 9 5
Brian Clough Football 1 4 _ 9 5
Strike Force Harrier 9 . 9 5
Speech 9 . 9 5
Citadel 9 . 9 5
Crystal Castle 9 . 9 5
Power Pack 9 . 9 5

C & F ASSOCIATES

7:50
6.50
720
7.95
7,95
7.95
7.50
7.75
7.75
7.75
7.75
6.75
6.75
6.50

12.95
7.50
7.50
7,50
7.75
7.75

BBC Disc Software
Title
Sentinel
Revs
Elite
Repton 3
Sink The Risme&
Aoarnsoft Hits I
Acomsolt Hits 2
Enthar 7
Colossus Chess
Ravenskull
Citadel
Scrabbiel
Brian Clough Football
War
Phantom Combat
Crystal Castle
Graphic Adv. Creator

Our
RRP P r i c e

14.95 12_95
14,95 12.95
14.95 12,95
11.95 10,95
10,95 9 . 9 5
11.95 10.95
11,95 10.95
16.95 14.95
14.95 12.95
11.95 10.95
11.95 10,95
14,95 12.95
17.95 15.95
14.95 -12.95
12.95 10.95
14.95 12.95
27,95 22.95

Master Compact DIscs
Doctor Who 1 4 . 9 5  12.95
Revs 1 9 . 9 5  17.50
Elite 1 9 . 9 5  17.50
Repton 3 1 4 . 9 5  12.95
Strykers Run 1 4 . 9 5  12.95
Citadel 1 4 . 9 5  12.95
Repton 2 1 4 _ 9 5  12.95
Galailarce 1 4 . 9 5  12.95
Speech 1 4 . 9 5  12.95
Karate Combat 1 4 . 9 5  12.95
Acomsott Hits 1 1 4 . 9 5  12,95
Acorrsolt Hits 2 1 4 . 9 5  12_95

ALL PRICES INCLUDE VAT AND POSTAGE A PACKING
(Overseas Orders add El .00 per Item)

Cheques/PO payable to:
C & F ASSOCIATES

and send to
C & F ASSOCIATES (MU) PO BOX 2, BIDEFORD EX39 3RE

Tel: (023 73) 519
Orders novo/key despatched within 24 tours of receipt but arrow maximum of 7  days
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LOW COST - HIGH QUALITY -
PRODUCTS FOR THE BBC MICRO
EPROM PROGRAMMER: programs 2764, 27128,
2764A and 27128A eproms. Operating software
supplied on eprom. ROM formatting facility E69
NUMERIC KEYPAD: facilitates rapid entry of numeric
data. Fully programmable. Hand-held or free-standing
E60.25
LOGIC ANALYSER: multiple functions include: test
and repair, development of logic circuits, and
education. 8 MHz 8 channel
£250

All products complete
with comprehensive

documentation and
1 year guarantee,. All prices excl.
VAT inc. P&P

For further information Contact. Gary DaltreySottlite Limited 87 Slivertown Way
London EU. 4AH Tel. 01 474 0330

Does yoF BBC have aone track mind?

True multi-tasking will
put you out of your misery!

Your BBC now has the inn, multi-tasking
proemial or much logger mediums

CMS Soh hale crocked it
Thts module, pillaged as a

reudylo-fn sideways ROM bongs
sou a HAMM system ihat holds
its own to the most dernaodoig
industrial and Laboramsy nuncios:las

And Mere is no ugesfertsice loth
normal BASIC functions; Multi•Basic
enhaoces the power speed and
readability of thE best BASIC
Intetpreier them

E399J, mci. p+p

MULTI
 •.;: BASIC

elkig gun LimOul-
line 1g, lothIsittol Estate
Chet insiord Road, Gioto Ihiontow
Easel Cite 1XG
'Nev....0223)30Si

Real woe Pronrams now
possille l t I E  BBC Micro

•  A serious tool - not an
'eraluanon package'

•  No extra hardware required
•  No modifications needed iu your

BBC Micro
•  Faster than plectidutedm'esi laOs

So if you want:
•  lell W a n  TAMAN!. lath op lo

, m a t o  ammo
tatranote Sib Ile a n  atotputri

•  111,C SwatraeTwst rrAmnas
paolortallvaltaatal

•  0 .  n  r u n  Ittlkl.
1101,11AM5

•  • ORM, al PHVSICAL INPUll/arritn
•  S nook am INT ILT IKERS
•  Colooluor T/t5ll IN TkVAi. MIMS
•  •  CalillIDIVISM. lahltIJOL Sot

&alibis owl aorattooll to Mall
wok moat otortrai wcaMONI

MULTI-BASIC
is what you need



cia  Prize letterm,
I HAVE a useful tip for users of
Mini Ofice II, but would like to
ask advice on tidying it up.

When you  a re  u s i n g  the
spreadsheet t o  prepare, f o r
instance, quarterly reports, i t
would be very useful to read in
from disc a column or row of
figures representing the same
period of  the previous year.

Ideal ly o f  course ,  t h i s
column s h o u l d  b e  s a v e d
directly f r om t h e  prev ious
spreadsheet.

The f i rs t  s tep i s  relatively
simple:

Prepare an Ascii f i le o f  the
data, start ing with a  dummy
figure o r  simply Return and
separating the data by Return
only.

Position the  cursor in  the
current spreadsheet a t  t he
first cell to be filled. Use f9 to
give automatic cursor move-
ment i n  t h e  r e q u i r e d
direction.

Return t o  the spreadsheet
menu and  *EXEC (filename).
The result is a rather noisy but
fast input of  data.

Getting the data out o f  the
spreadsheet i s  n o t  so  t idy.
Luckily the  graphic  ou tpu t
from t h e  menu  creates a n
Ascii f i le,  b u t  i t  ins is ts  on
saving two columns.

It also tags on some header
data and throws in  an extra
Return. I t  is possible to  use
such a  f i l e  i n  t h e  manner
described, but  good planning
is required and at  least two
cells have t o  be  wasted t o
dispose of  garbage.

A n e a t e r  b u t  more  t i m e

AM f inding i t  increasingly
difficult to find shops dealing
in software these days and
have been looking for  some
weeks for an address book on
disc, as it were.

I use a BBC B Micro purely
as a  word  processor — the
computing side i s  a  c losed
shop to me I am afraid — and
it struck me that i t  would be
very useful to be able to store
addresses on disc.

I would l ike to  be  able t o
store t h e m  i n  v a r i o u s

LETTERS
Tip requires
a spot of polish

consuming way is to use the
word processor to edit the file
to the correct form.

Can anyone come up with a
better way o f  generating this
file p lease? --  K.Dronsfield,
Preston, Lancs.

Wrong
number
IN YOUR review o f  Codas i n
the December 1986 issue o f
The Micro User my telephone
number was misquoted, The
correct number for enquiries
regarding Codas is  061-485
5435.

May I  apo log ise  f o r  any
inconvenience caused to the
lady a t  the number quoted,
and thank her for redirecting
calls to the correct number.
Jack Gotten, Cheadle Hulme,
Cheshire.

Pointless
adventures
I AM amazed at the number of
solutions to adventure games
appearing i n  various maga-
zines.

It has been my belief that
enjoyment c o m e s  f r o m
solving t h e  c l u e s  • in t h e
games. I f  you want to annoy a
crossword addict stand next
to h i m  a n d  c a l l  o u t  t h e

answers.
The adventure f i e n d  n o t

only undermines all the effort
involved in solving our favour-
ite adventure  games,  b u t
actually wins money for doing
so.

At least magazines should
carry a  warn ing  t h a t  such
disclosures appear on certain
pages.

I f  t h e  r o u t e  t h rough  a n
adventure game  i s  known,
then wha t  i s  t h e  p o i n t  o f
playing it? — Graham Coolidge,
Leyton, London.
•  There are several points of
view as to whether we should
publish games hints. What do
other adventurers think?

Random
numbers
I READ, w i th  great  interest,
Simon Bartrham's letter in the
January 1 9 8 6  issue o f  The
Micro User concerning t h e
generation o f  random num-
bers from machine code pro-
grams.

His solution was certainly
ingenious but, as in so many
other cases where assembly
language p r o g r a m m e r s
require the  results o f  func-
tions available to Basic. I  find
that the best method is to use
those s u b r o u t i n e s  k i n d l y
provided b y  Acorn  i n  t h e

ADDRESSES ON DISC
categories, s u c h  a s  t h e
Christmas l ist ,  o r  television
companies (I am a writer) and
be ab le  t o  pr in t  only those
categories tha t  I  require a t
any given time.

Two shops have offered to
make a  program f o r  me a t
what seem to be pretty expen-
sive rates, but  surely there is
a d isc  available somewhere
that answers m y  comparat-
ively simple needs.

I d o  n o t  require t h e  f u l l
business package offered by

some p e o p l e ,  p u r e l y  a n
address b o o k  o n  d i s c .  I
wonder whether you can help
me and tell me i f  such a thing
exists and who might be able
to supply it? Michael McStay,
Brockenhurst, Hants.
•  M in i  Of f i ce  I I  combines
word processing and a data-
base which can be set up as a
card index fi le — just as you
wish.

See a l s o  t h e  Mai lmerge
article i n  the  October 1 9 8 6
issue of The Micro User.

/  •  Want to write to
I Micromail? The ad-1

I  d r e s s  i s :  L e t t e r s

The Micro User, Europa
House, 6 8  Chester
Road, Hazel Grove,
Stockport Sil7 SHY.

Writers of the most
Interesting l e t t e r s
receive a EIO prize,

tIlre ninn ear

Basic torn.
Some people might regard

this as cheating but I  would
like to point out the following
advantages.

Code length can usually be
dramatically reduced and the
t ime-consuming e f fo r t s  o f
coding your own solutions can
be avoided thereby allowing a
greater degree o f  worthwhile
programming activity.

Program execution speeds
can u s u a l l y  b e  i nc reased
greatly 'and the  formulat ion
o f  s t ruc tured  programs i s
greatly eased.

In order to understand how
random n u m b e r s  c a n  b e
generated f r o m  w i t h i n
machine code programs i t  is
first necessary to be aware of
how the RND function of Basic
is supported.

Al l  r a n d o m  n u m b e r s ,
integers a n d  f loat ing p o i n t
numbers have their own work
areas within the memory map.
These are as follows:
Random number  work area
(ROA) — ( l o w  byte
first)
Integer work  a rea  (10A) —
&2A-&2D (low byte first)
Floating po in t  work area A
(FDA) i t 2 E - & 3 5
Floating po in t  work area

Tom to Page 154 Do
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4  From Page 153
(FOB) — &313442

Floating point numbers are
stored in the standard format
(low byte first) o f  sign, over-
flow, exponent, mant issa- I ,
mantissa-2, m a n t i s s a - 3 ,
mantissa-4, rounding byte.

When generat ing random
numbers t h e  B B C  M i c r o
applies a  pseudo-random-
ising a lgor i thm t o  a  s e e d
value w i t h  t h e  r e s u l t a n t
number being returned to the
user and becoming the new
seed value.

As the same seed value is
implanted on each power-up,
the a l g o r i t h m  c a n  o n l y
pseudorandom. Th is  can be
overcome from Basic by using
RND(-TIME).

All o f  the RND funct ions
available t o  users o f  Basic
can be  uti l ised by assembly
anguage programmers at the
locations listed in Table

Function Basic 1 Bas ic  2 Execution
Time (psee.)

RND &AM° &AF51 745
RND(-X) StAF6E iftiAF3F 42
RND(0) &AF9B &AF6C 82
RND(1) 8,098 8,AF69 793 Table I

RND(X) &AF53 &AF24 2974 Ram entry
a d d r e s s e s

Prize letter A u t o m a t i c  c o p y i n g
THE question about copying
an 80  track disc on to one or
more 4 0  track discs i n  the
January 1 9 8 7  issue o f  The
Micro User stimulated me to
write the accompanying short
program t o  d o  t h e  j o b
automatically.

it makes use of the Disc full
error — ERR-198 — to allow
prompting fo r  insertion o f  a
fresh 40  track disc.

It first makes sure that it is
running be low t h e  memory
used f o r  c o p y i n g ,  t h e n
prompts f o r  a  source disc.
Sector 0, track 0, containing
catalogue in fo rmat ion ,  i s
then read to a buffer by PRO-
Cread, using Osword &7F.

The directory and filename
are read from the buffer  by
FAlfn and when a  f i le  whose
directory has an Ascii value of
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In using these subroutines
there are certain entry condi-
tions that  must be met  and
certain events take place in
their use_

Probably the most  import-
ant o f  these features is that
all registers, inc lud ing  t h e
status reg is ter,  s h o u l d  b e
pushed on to the stack prior
to us ing  the  subroutine a s
their contents are destroyed.

And t h e  n o n - e x c l u s i v e
nature o f  all the work areas
mentioned earlier means that
results ob ta i ned  f r om  t h e
subrout ines s h o u l d  b e
accessed immediately a f te r
completion.

The cond i t i ons  t h a t  a r e
required are clearly shown in
Table

Using these subrout ines
will b e  o f  great  benef i t  t o
those assemb ly  l anguage
users who wish to save them-
selves many l ong  hours o f
heartache s p e n t  c o d i n g

less than 32  is found this is
taken t o  m e a n  t h a t  t h e
previously copied file was the
last.

Oscli is then used to *COPY
the named file from drive 0 to
dr ive l ;  the pointer to the next

already existing routines. —
Adrian l a k e m a n ,  A r n o l d ,
Nottingham.
•  This is an excellent idea —
but be careful i f  you use them
from r o m - b a s e d  s o f t w a r e

Table E n t r y  and exit conditions

f i lename i n  t h e  b u f f e r  i s
incremented and a  check i s
made tha t  al l  the f i les have
not been copied before going
round the loop again.

I was forced to use a GOTO
loop because Basic forgets

since jumping into a different
rom i s  tricky and Basic may
not be present.

Do any of our readers know
of t he  corresponding entry
points for Basic 4?

RND O n  entry n o n e
On exit 1 0 A  =  result

ROA — re-seeded
FOA =  unchanged
FOB — unchanged

RND(-X) O n  entry 1 0 A  — value to be seeded
(positivetnegative)

On exit 1 0 A  — unchanged
ROA =  10A ( M A contains W O
FOA =  destroyed
FOB =  unchanged

RNO(0) O n  entry n o n e
On exit 1 0 A  =  destroyed

ROA — unchanged
FOA =  result
FOB =  unchanged

RND(1) O n  entry n o n e
On exit 1 0 A  =  destroyed

ROA — re-seeded
FOA =  unchanged
FOB u n c h a n g e d

RND(X) O n  entry 844,8E5 point to HIMEM (low byte
first)
10A =  maximum value of random
number

On exit 1 0 A  =  result
ROA — re-seeded
FOA =  destroyed
FOB =  unchanged

where it is in a FOR ,  NEXT
or REPEAT U N T I L .  l o o p
when i t  hits an error. This is
the price to pay for using an
error to do your work for you.
— Drid.11.Goatly, Wimbledon,
London.

100 RE R 80 to  40 Copier
110 REM by Bruce Goad.),
120 REM Cc1 Micro User
130 IFPAGE>11260THENPAGE

:11200:CNA111046"
140 MODE 7:H01E141800A

%=1C00
150 r4.1000:0V4B00C%4

86
161 PRINT'Insert 801 dis

k in drive 1—Switch to  8
OT•

171 PROCs:PROCread
180 10:001 ERROR VOU7:6

OTO 380
191 PRINT'Inserr;:1Fla

PRINT" new";

281 PRINT' 401 disk i n  d
rive 1*

218 IFNOTWRINT"Switch
to 41T"

220 PROCs
238 iS.FMin:IF DS<32 ENO
240 S0%."C0PY 8  1 "OS
258 X0%:U=OUIV256:CA

1.1.1FFF7
266 nzl%48:111%.F% END

ELSE230
271 DEFPROCreadOCZ.11
288 CV1:WCV5=3:C176.

153
290 CV7.11:CV8=1:CS194

21
310 XL,CS:Y%=8:Paz17F:CA

LL1FFF1
316 IFC%110:13 n:11%48:EN

OPROC
326 PRINT"Catatog error.

%END
330 DEFFIOn:DS.W7AND17

341 FOR TVAIT06:0.4+CH
FISIV11

358 NEXT:.CHRSOW.qnS
366 DEFPROCs:PRINT"press

space'
370 REPEATUNTILGET=32:EN

DPROC
381 NZT-1:1F ERR=198 GOT

0190
398 REPORT:PRINT a t  ';,E

RL

1



ALL programs pr inted i n
this m a g a z i n e  a r e  e x a c t
reproduct ion o f  l is t ings
taken f r o m  running p r o -
grams w h i c h  h a v e  b e e n
thoroughly tested.

However,  o n  t h e  ra re
occasions w h e n  mistakes
occur corrections are pub-
l i shed  a s  a  m a t t e r  o f
u r g e n c y .  S h o u l d  y o u
encounter error  messages
when y o u  t y p e  i n  a  pro-

Professional
adventurer

WOULD l ike  t o  b e  able t o
write professional  text-only
adventure g a m e s  o n  m y
Master 128 and I realise that
Basic is not the best language
for this.

So please could you tell me
which is the best language to
use? I would like i t  to be on
ram and use the extra memory
on the Master. -  Mark Sand,
Ba Melt, Leics.
•  There a r e  several  poss-
ibilities such as The Graphic
Adventure Creator by Incent-
ive and The Quill by Gilsoft.

Or the re 's  How  t o  Wr i te
Adventure Games, a  book by
Peter Ki I 'worth. And Adventure
Description Language a book
and program pub l i shed  b y
Sigma Press.

The first two are utilities to
help wr i te  adventures  and
Peter K i l l w o r t h  g i v e s  h i s
methods and hints on writing
adventures in the book.

Only ADL i s  an actual lan-
guage for writing adventures,
but none of these is a rom or
runs s p e c i f i c a l l y  o n  t h e
Master.

Foolproof
editing
I WOULD l i ke  t o  take  Chris
Nixon to task over his article
Work to Rule in the November
edition o f  The Micro User.

In this he states t h a t "
cursor editing is  disabled
." which I  have found to be
invalid. I  have version 2.1 o f
View in a BBC B and the pro-
gram was typed in exactly as
given in the article_

Cursor edi t ing i s  no t  dis-
abled when in  the command
mode of View. I t  would appear
that every time one changes

gram, t h e y  w i l l  a l m o s t
certainly b e  t h e  result o f
your own typing mistakes.

Unfortunately we can no
longer a n s w e r  persona l
programming queries 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,

from text mode to command
mode in View, cursor editing
is enabled.

It i s  reasonable t o  expect
View to enable cursor editing
when in command mode and
to d isab le  i t  when i n  t e x t
mode, though  n o t  knowing
the code  wi th in  t h e  r a m  I
cannot confirm this.

Obviously this can be over-
come by using *0(4,2 but this
defeats the point of the code.
it also means that one has to
remember t h a t  t h e  cu r so r
keys should not be used.

This is an extremely useful
piece o f  code, b u t  i t  does
need to be foolproof. Does he
have a solution to this prob-
lem? -  Dr.T.I.Viaterliled,
Norton, Daventry, Northampton.
•  Yes, you have caught me
out. As  you point  out,  View
reenables cursor edit ing on
each en t r y  i n t o  command
mode.

To prevent th is ,  a d d  t h e
following l i n e s  t o  t h e
program:

270 JSR&FFF4:CPX*ASC'e:
BNEskipl

272 IDA #4:LOX *2:1.-DY *0
:JSR1FFF4

274 JIIP restore:.skipl

and change line 190 to:
190 RIS

Also, I  made no  effor t  t o
take i n t o  accoun t  dev ices
which red iver t  t h e  os rdch
vector lower than 8,8000 such
as some shadow ram boards.

However, t o  accommodate
such devices change line 140
to:

140 IDA 11211:CMP *ruler  DIV
256:0E11 skip:STA 1231

And to shorten the program to
255 bytes change line 510 to:

510 JSR colour:JSR &FFF4

— Chris Nixon.

Programming roms
WHEN I  had  my  BBC Micro
with sideways ram I was used
to writing directly t o  ram t o
program in my own roms.

But now 1 have found that
the Master 128 doesn't seem
to allow this, so I have written
the following short program
which will achieve this.

The program a l s o  t a k e s
care of  the fact that you need
more memory for the source
code than the computer has.
It works by  load ing i n  t h e
source f i les as  overlays and
compiling them one by  one,
without affecting things l i ke
forward jumps.

The reason behind us ing
options 0 and 6 is that option
6 will produce code that runs
at P96 but places it at 0% so a
copy o f  the  c o d e  c a n  b e
SRWRITEn into the sideways
ram socket specified by romS
in line 50.

To use the following pro-
gram t h e  o v e r l a y s  m u s t
comply with certain rules: Al l
overlays m u s t  e n d  w i t h
1:ENDPROC: t h e  f i l enames
must have a root name -  in
this c a s e  UTIL -  p l u s  a

One-sided
assignments
I HAVE typed in Maltese Cross
from t h e  November  1 9 8 6
issue of The Micro User and it
seems f a u l t y  i n  s o m e
circumstances_

I a m  n o t  t e c h n i c a l l y
advanced but I find it diffult to
follow the  syntax i n  s tate-
ments such as line 530 where
there are assignments with no
left hand side. Is this correct?

Have o t h e r  b u g s  b e e n
reported in this program since
I have a l so  had  trouble i n
posit ioning dominoes, pa r -
ticularly to  the  r ight  o f  the
cross? -  R.A. Chartton, May-
field, East Sussex.
•  We test all programs thor-
oughly before publication and
listings are taken f rom the
working program. There are
no errors in Maltese Cross.

The syntax that you mention
is no t  an  error.  BBC Basic
possesses mul t i - l ine  func-
tions -  which are similar to

Prize letter]
number.

Each overlay must  no t  be
longer than 12k ,  m u s t  n o t
produce m o r e  t h a n  4 k  o f
machine code and all the pro-
grams combined mus t  n o t
produce more  than  1 2 k  o f
variables.
-  Bruce Adam, Barnhill, Dundee.

10 NODE 135:HINEM:116000
20 LOMEN44000:numfi1ml
30 nS=TTIL:topW0P-2
40 FOR ion:0 TO 6 S1(P6
50 roNS:STRS-6:PZ:118000
60 FOR FI:1 TO numfit
70 OSCL11.•+144.5TR$M-

"+SIRS•top%)
80 PRINT'Assembling: -n

S+STR$Ft
90 PROCass: IF ion PROCu

100 NEXT:NEXT:END
110 DEF PROCup
120 OSCLIIRillt.'4STRS-III

MEW *4STRS-Ote A45IRS-P
t."4romS

130 ENDPROC
140 DEF PROCass:0%:HINEN
150 COPT i n

procedures except that  they
give back a value.

The equals s ign te l ls  the
interpreter t o  return t o  t he
place the function was called
from and give back the value
of the expression or variable
following the equals sign.

Menu
selections
Can you tel l  me how to auto-
matical ly catalogue a  d i s c
and chain a program from the
list? Also can you tell me how
to make a powerful shift-down
routine? -  AMA. °Ming, New-
bury, Berks.
•  Var ious  menu programs
have been written to run the
program o f  your choice after
Shift+Break. You' l l  f ind one
for Basic programs on page
109 of the March 1984 issue
of The Micro User.

This also has a shift-down
routine included. Does  any

Tom to Page 156 ID.
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11 From Page 155
reader have a  f u l l - f ac i l i t y
menu program f o r  a l l  p ro -
grams?

interlard
into Basic

AM interested in a program
which wil l  convert Basic pro-
grams into Interword files and
vice versa.

Can you  o r  your  readers
help m e  w i t h  t h i s ?  -  Mrs
L.J.Hartles, Harborne, Birm-
ingham.
•  G e t t i n g  f r o m  B a s i c  t o
interword i s  easy. j u s t  type
*SPOOL ( f i l ename) ,  L I S T.
•SPOOL, wh ich  creates a n
Ascii version of the Basic pro-
gram, then *IW. (filename) to

Dear Trey,
It's a l l  your fault. You  were my best

man. Couldn't you have lost the ring or
shot me or something? Or did you feel
deserved Andrea?

thought t ha t  when you  mut tered
-There but for the grace o f  God..." you
were requesting a hymn. Do  you know
any good Divorce packages f o r  t he
Beeb? I  might need them as  Andrea's
getting unbearable. And i t 's a l l  Clive's
fault.

It was him who gave me a copy of Maxi
Warehouse IV from Dottybase complete
with 'Added Artificial Intelligence".

"Is i t  genuine or a rip off?". I  asked,
fingering the still-hot disc gingerly.

"Listen, that  s tuff  is so new that no
genuine copies exist. I n  fact  i t  hasn't
even been nominated for an award yet,"

Impressed, I  took the disc home and
started to read the manual -  always a
mistake. I  don't know about you but  I
prefer the old kind of  software manual,
the kind you have to solve.

It may be incomprehensible (look it up
if  you don't understand it) but  at  least
when you can't get the package working
you have a scapegoat. As it is the man-
ual's stunningly clear and ful l  o f  good
advice. h a v e  n o  one  t o  b lame b u t
myself.

Why I couldn't keep it to myself I don't
know, b u t  there I  was blurt ing i t  out:
"Andrea. Clive's given me something".
After wiping off the Dettol and explaining
exactly what I meant. Andrea still wasn't
too impressed.

"It's got five programs."
"Why that many? Don't some of  them
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load t h e  A s c i i  f i l e  i n t o
Interword.

To g o  t h e  o ther  way you
must e n s u r e  t h a t  t h e
Interword l i n e  l e n g t h  i s
beyond the maximum length
of the Basic line -  so there is
no word wrap -  and use the
SPOOL o p t i o n  f r o m  t h e
Interword main menu.

This creates a new Ascii file
which you can then *EXEC into
Basic.

Modifying
the menu
1 HAVE just typed in your ADFS
disc menu program from the
January 1 9 8 7  issue o f  The
Micro User and it is very good.
I have a model B and second
processor.

I have made some smal l
changes t o  i m p r o v e  a n
already useful program:

740 IF CUDO26,12,20:*DI
R S

741 IF  CU14AIN(':'4STRSF
14'.'ONget-path(pathS,dir
S)'.r+SnaRe%)

With the V0LI26 statement
find tha t  adding the  , 2 0  i s
preferable to the blue screen
obtained b y  t h e  C L G
statement.

The *DIR and line 741 puts
the ADFS in the root directory,
which enables me to  reboot
the disc which is not possible
with the existing method as
the !boot f i le  i s  i n  the root
directory and  t h e  se lec ted
program is not.

The problem I  have is how
do I make this program run on

the second processor? -  G.
Coventry, Clippenham, Wilts.
•  The ADFS Menu wi l l  n o t
work on the second processor
(or Turbo) because i t  directly
peeks the ADFS workspace.

But by copying the relevant
information in to  the  second
processor the program can be
made to work. Just type in the
following modifications:

95 DIM base% 1024:F%:0
100 IF FNos<3 sourcelzt

1205ELSE source%4C405
435 PROCccat(source%,ba

se%)
1900 DEF PROCccat(S%,0%)
1910 LOCALA%,LX,X%,11:X%

-7,14
1920 A%:5:FOR L%:0 TO 10

23
1930 !X%:S%fl.%:CALL i f f F 1
1940 DMA:X%?4:11EXT:END

PRO(

Confessions of a faint-hearted Micro User

D y n a m i t e  f r o m  Dottybase
work?"

"Of course they do, bu t  these a l l  do
different things."

'Jack o f  all trades, master of  none",
Andrea pontificated-

At times suspect  she has a degree in
proverbs w i t h  added  d is t inc t ions i n
cliche and obtuseness. Rather than cast
any further pearls before that particular
swine I took myself off to Doreen's to try
it out.

Have I told you about Doreen's house?
Think of Psycho and you're not far wrong.
The same applies to her kids. Robert and
Marie.

As I might have mentioned. Doreen's
is a  one-parent family and looking a t
those two you can imagine what hap-
pened to the other parent.

It's the only house I know with a "Dogs
Beware" sign. Apparent ly  she  keeps
disc ip l ine i n  h e r  c l a s s  b y  i nv i t i ng
troublemakers to come and play with her
kids.

"Come on  upstairs",  Doreen cried,
putting the padlock on the living room
door. 'They'll be no trouble, they've just
been fed."

Happily she'd brought a  beeb back
from school so I  could use Maxi Ware-
house straight away. I  wish I hadn't. Not
that I  c a n  rea l l y  c r i t i c ise  t h e  word
processor, i t  was as  good as  m y  old
SagePhrase.

The problem was that it had a mind of
its own. I didn't object to it correcting my
spellings but did i t  have to criticise my
English?

"Boring", came up on the screen as
the quick brown fox did whatever i t  is

that quick brown foxes do, and "It's not
Shakespeare, i s  i t ? "  The most cutting
remark was "Is this an experiment to see
if  you eventually type the Bible?"

In desperation I turned to the graphics
package. I  needn't have bothered. The
bar chart option informed me that  the
Ram and Buffer had the best beer for
miles while the pie chart consisted of
columns o f  pies. The histogram worked
well though the boobagram option was a
surprise.

The whole package was like that.
swear the spreadsheet (introduced with
music from the Archers) kept swapping
rows and columns. And I didn't like the
prompt that said -Your move" whenever
delayed a bit.

As for the database, whenever I tried
to get a bit of information it would come
back with "What's it got to do with you?"
or even worse "You've just typed that in,
you twit".

And t h e  communicat ions software
worked well enough, but  every now and
then would announce " I 'm bored with
this bulletin".

Finally, in desperation, se lec ted  Exit.
"No, please, don ' t ! "  came up  on  the
screen followed by a scream.

"You brute", cried Doreen, " i t  was only
playing."

We then proceeded to "have words".
The rest  I  shal l  not  te l l  of. A f te r  all,
would you real ly want t o  know how
evaded the kids and got home?

Or just exactly what I  did with Clive,
the d isc  and  a  handy packet o f  dry-
roasted nuts? Yours,

Bob
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January to June 19434
Asound package containing the
complete dassic series on how you
can make the most of your micro's
flexible ENVELOPE and SOUND
commands. And there's a lot more
too, including a superb multi-tone
screen dump for Epson ponters.
ALSO- Barrel Battle, Alien Invasion.
Mazemunch, Mcrogolt, Spiro,
Damraiders and much much more.

Bundl e2
Issues

July to Docombor 1984
Gather a fantastic collection of
games from acition packed arcade
action -Doomrun. Villians- to
strategy Backgammon, Rolterball
to adventure -Caste of Fear. You'll
find something here for all games
fans.
ALSO-Function key editor,
Teletext editor and dump. Split
screens, 6502 second processor,
fast circles and much much more

This could be your last chance
to build up a library of fun and
knowledge from our back issues!
Bundle 1
5 ileum Only 15.95* per bundle

January to Juno 1985
Learn to wnte Machine Code games
with a super series that forms an
essintial complement to the one in
this issue The package also
includes a powerful disassembler
and plenty of useful ps  for the
machine code programmer.
ALSO- Rover, Palace of Carral.
A stremines, Mornington Cresent, X-
15, Steller Rescue, Othello and
much much more.

Or send 0E1.95 or E24.95* and well also include
the appropriate monthly tapes!

Need a binder for your magazines?
W e l l  s e n d  o n e  f o r  E 4 . 2 5  I n c * UK only postage & packing

July to Docombor 1985
Lars of tun with graphics including a
review of the Acorn Graphics
Extension Rom, utilities for screen
scrolling and three new extra Modes.
And how you can obtain superb
effects with your micro connected to
a video..
ALSO- Draughts, Harbour
Command, Great Balls ol Fire.
Solitaire, Gloop Gulp and much
much more.

1.:„..„atest

••••,••--

JANUARY 1IS7 Ayo. the grams ot Atm
needing strategy ird loosegre Flying
Fintpra, pi your typrg to the tea in he
test/cask gym lest Function Kaye,
eases It attain keys etas 'Waring tut
cureor Wing Dasemerribter, handles at
5502 and CMOS 65CO2 mtrudkne NYS
ram, step rut way te Addy troop the
herichicel menu syseere. Tweets,
ilut1141C0 01 some ot your moos lupsort,
groaners capahlbes. Body Bulking, the
swam tor your BBC drurrest FL US Tao
morn has kr Ally Ovastione.

FEBRUARY Stir, Rhonda, at the tn
the ate n this Sot radon shooting gallery
speriacular ISCri Games, a denonstalon
at abeam detiodson maim tr machine
code gams prormuners. Choice, ciendop
sou dads decision meting shit lap tesk
grid rebore* pre NM Stamp, save
tone when Ikg Lke Molds eop toe
= A r c  screen Wordeles Plus Mak
indexing pka le desordion Compressor,
metre rune corparice Body Build%
surer bet Ain D conic*, and mub
charnel osalcsocce Flue Sere ale, ea
die strong tassial

MARCH 1117, Otto ecie 11.gobalosairusii
the erstareiring pninistorc reel Birthday
Mystery, use tot wet *animation to
& c a m w  Imaisernwa 041 P O N S  01111,0
Kettstite a rub-active modern decay
simulate Coanpreelor I, tave mentay try
creaky trubeekranere bee 'reliant
Camumg, a silty at the Motley UMW
Adaptor. Nes tam the Jr Sat Wily
Upgrade Comesand Muhl's, ram protean
oohed Body Bulking, totaling or
harper/Wm M I I I I . 0 0 1 0 1 ,  1502 G O M M
C0661.1 deldi00 demonstaion. Librery,
tree woeful roams.

oN01
0 . 1  5 t f l c
0 1 5  51' ttts

OUT luxury dust cover is
made of soft pliable

watersresistant
transparent vingyl,
bound with stmng

cotton and decorated
with the Micro User

logo in black.

Keep your copies neat
and complete
These handsome binders
are bound in PVC with
the Micro User
Logo in gold
blocking on
the spine

Only
E4.25
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Special

reader offer
YOU
SAVE

Offer including
subscription

YOU
SAVE

E14.95 E12 .95 E2 E 2 2 . 9 5 E7

E19 .95 E17.95 E2 E27.95 E7

E7.95 €6.95 E l E18 .95 - EAS

M A I I T - 1 1 7 " S
130E1
LOSCIO
OBGI2 MAIL ORDER OFFERS

This is
the game
you'll want
to play
and play
and play
(And with 3,000+ questions,
it'll keep you happy for months!)

U H T '  H  I - •  H i l l  i i  I I  H M I  I
I T H E  ••1114 111.: I  isi I  H •

I 1411•• 1 1  ill••••• • i
I

Complete packs:
Genus Edition
or
Young Player's Edition

Cassette

51/4" disc

Extra questions: Young Player's Cl-peck
Cassette only

4I%

(-->•sA) r o z
for the BBC Micro

I VI

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 E2 off the
recommended retail price.
Take out a subscription at the
same time and save E7.

TO ORDER TURN TO THE FORM ON PAGE 159
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Overseas orders:
ALL GOODS NOW SENT AIRMAIL Valid to March 31,1987

Please tick items in box below

Annual subscription
UK & Eire (Swing only) E15 2 0 0 1

Eumpe. SliffaCe C25 2 3 5 5
Overseas aur £42  2 0 0 4

Corrnienos with    i s s u e
Renewals

UK & Eire (Sterling only) £15  3 3 0 2
Europe. Surface E25 2 1 1 4

Overseas: At £42  2 1 1 3
1

Annual subscription
for cassettes and discs

Europe'
13+ do U K  Overseas

BBC 'Er caisson') E 3 5  E 4 5
525- disc 4r3T E 5 0  £ 6 0
525- d 8 3 I  £ 5 0  £ 6 0

1- disc ( 6 5  E 7 5
commence...AM

Renewals
BBC -Er cassette

5.25- disc 40-1
5,25- dwc 90T

3-disc

UK
E35
E50
£50
£65

2005 [ - 1

2003
2007

( s t a l e month)
Europe/

Overteas

E45 2 0 0 9
EEC 2 0 1 0
CEO 2 0 7 1
£75 2 0 1 2

Trivial Pursuit v,„, Wehoul
Consoled* Packs s a t  s u b

11 -  G e n u s  Taps  £ 7 . 9 6  £12 .95  238:25Disc E12.95 E17.95  2384/5
.1111s,_ 'oung Ta p e  E7.95  E12 .95  2366r7

Players D isc  £12.95 C 1 7 9 5  238919
Etas awoken Pock

'Young Players' Tape  E1.95  C 6 _ 9 5  239011
• These offers only avealabie accompanied
by s.tecolpeon order or .1900Wai

= M I

Re ton 3 Wes Without
sub • s u b

Cassano E 4 . 9 5  E 7 . 9 5  2390'3
5,25" Dec C 6 _ 9 5  £ 9 . 9 6  2 3 9 4 5

' Thome offers on/yawl/labia of aet:cmpanked by
subscription order of ranee,*

M INE

Back Issue Magazine/
Tape Bundles
Bundle 1 J a n - J u n  1964
Rundle 2 July-Dec 1964
Bundle 3 J a n - J  un 1965
Bundle 4 J u l - D e c  1965
Magazine only
Magazine and tape
Magazine and disc

2115178
2119/22
272326
2127/30

£5.95 UK £1 .95  Europe
E18.95 UK 124.95 Europe
C24.95 UK (30.95 Europe

U•B• U . p .  5 2 5 • l s c
Ty e  BO ImaktO0 I N A

M E  I M M O
111111=111

£2195 Overseas
£15.95 Overseas
E41.95 Overseas

Micro User back issues
UK E1.75 J u n e  1986
Europe E2,26.
Overseas £3.75

Jan 1996
Feb 1966

March 1966
Aced 1966

May

2043
2044
2045
2401
2402

f t *  1986
Aug 1996

Sept 1966
Oct 1986
Nov 1966
Dec 1986
Jan 1987
Feb 1967

2403
2404
2405
2406
2407
2408
2409
2410
24;1

Single copies of monthly
cassette/discs
ID Any 5 tapes tor El 5

1996
/Aegaroids J a n  218183

TCdoka F o b  2 1 8 5 1 3 7
Morns Miner M a r  2412115

Ghouls ot Azzod A o n l  241648
Cavern Guest- M a r y  242023

Pendragon• J1-108 242426
Royal Wedding J u l y  2429/30

Fruit Worm A u g  2412/34
Pear %her 4, S o o t  2436/38

Rookie/Ill
Mich Hunt+ O C t  244042

OuatimodoS Quest
Maltose Cross N o v  2444r48
Swazis Sleigh D e c  244850

Aye J a n  245254
B.  R h o n d o  F e b  215858

Dino M a r  2459876/

Tapp
1:125

25*
eaves, a o  bdci.
Ed 95 £ 1 . 5 S

Teletext Adapter
TBIBBIC Adapter
teletext Adapter B B C
advanced Tolson software

80C advanced leksten software
Add i t o r  E tattoo Add C171ot Om/woes

E2
1 1211

E69.95

£74.95
£7.95

2011

2072
2013

I

1 I

Nightingale Modem t  Comms tar
AM"
Commstar
1:11
171

UK C102.95
Europe E108.95

Overseas E l  16.95

UK E29_95
Europe C32 03

Overseas £ 3 6 6 0

2376
2377
2378

2379
2360
236r

Mini Office II

Instant Mini Office II• t
11E2

• Adod £2 tor Europe. Add £5 001' Overseae
t  Add £1 tor Europe. Add Eti tor Overseas

BSC •Er cassene C14 95'
525- disc 4.0T E16.95'
525- disc 80-1 E16  95*

3- disc £19.95'

Instant Mon Office 259.95f

Upgrade Mini Urine II lo
Inssant Miii Oath C51.951'

I orselose luN laipealec pack

2368 1

2369
2370
2371

2172

2375 IMMO

French on the Run
BBC 'Fr cassette £ 9 . 9 5

5,25' disc 40T E11.95
5,25' disc 801- E11.95

2359
2360
2367

1
Fun School

M r

Age 2.5
Age s-a
Age 6-12

233840
234244
2346/48

r  2 5 '  drodu- ,
Taco 4 0  teat 8 0 1 4 1 .

g6 t 4  915 f 4  115

Magic Sword

Classic Card and
Board Games
rig

BBC 13' Caseate £8.95 2 2 2 8
525- Dec 40P80T- £9.95 2 2 2 9

'Add £2 tar &mope. Ikkl 15 tor Overseas

525' Bac
I w o  d e b  ado. BO duck
M I 5  1 1 4 1 5  E C M

No.1 2 4 9 0 2   INo. 2 2 4 6 4 / 6

Classic Arcade Games
12

I 7111:1

S d o e
I w o  M O  took B O  Ir
12.115 E 4 , 1 1 3

BBC 'Or 2 2 4 6 4 9  1 - 7 -

Micro User
Binders

UK £4.25 2 2 2 1
Europe £7.25

Overseas E9.25

L I

Dust Covers
RAC ti & B. C 3 . 9 5  2 2 2 0  [
BBC Mester £ 1 ,  2 2 2 2
BBC Master Corrvacl £3.96 2 2 2 4

European & Overseas
Postage Prices

Please add r2 onetage per item
unhiss otherwise staled.

Al cyBrseas hems now sent Air mat

> > >  > >  > >  )7> ) e > > > >  > >  > >  > > >  )0> > >  >>•

Dorn forget to fill on your name and address overleaf TOTAL
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Payment: please indicate m e t h o d  (  i )

DAccessiMastercharge/Eurocafdi BarclayeatdNisa

L_L-1-1-1

E l  Cheque m a d e  payab le
to Database Pub l ica t ions  L t d

Name

Address

Tel

_ P o s t C o d e

Signed.

Please a l low 28 days fo r  del ivery

00

BLOCK CAPITALS PLEASE

Expiry Date
I /  1

You can also order
by phone, Prestel or

Microlink/Telecom Gold
•  A n y  of the goods listed here can be
ordered by  telephone.
•  Micronet  subscribers and other users of
Prestel can also use the Prestel mailbox.
•  M i c r o L i n k  subscribers and other users
of Telecom Gold  can also use the
MicroLink mailbox.

O r d e r s : 0 6 1 - 4 2 9  7 9 3 1
24 hours

Enquiries:061-480 0 1 7 1
9am-5pm

Presto'
Key Page 89. then send your order to:

614568383
24 hours

Microlink/Telecom Gold
72:MAG001

24 hours

Don't forget to quote your credit card
number AND your full address.

Oin NI 031S0d ill



S.A. Software House Limited

VI  disks supplied in original packing and fully guaranteed
Prices per box Of ten

3.5 Verbatim Datalite S S D O  1351:pi M F350 E 2 1 . 7 5
3,5" Sony S S  D D 135Ipi OW33440 £1945
3•5" Memorex D S D D  1 35tpi MX 3460
5.25' Verbatim Datalife S S O D  48tpi MD525

E24.30
112.75

5,25' Verbatim Datalife D S D D  480 M0550 El 5.35
5.25' Verbatim Verex S S D D  48tpi MO200 111.00
5.25" Verbatim Verex D S I D D  48tpi MD250 £12.45
525 '  Maxell D S D D  48tpi MD2-0 E15.00

All inclusive prices. No extra ID Pak

Acorn DES

GOvemmant and aducalOnal Dideis welcome

BBC Master ET

BBC PkicssIsar Compoct from c458 Do Disk Drives from S75.03
BBC Mr15101 128K INC DES/ECO c499 99 ETInIera from £130.00
BBC model B D230,00 Printer Cobles E12.00
BBC rnociel B INC DES i290,03 Acorn DES DSO OD
BBC Master ET q.340D0 Warriced DES M O M

Second hand computers Bought & sold, phone for prices

We carry Out computer repairs and maintenance contracts, Phalle for
details

Wide selection of Software, Hardware, Leads, Rugs, Spore ports etc.
S.A.E. for furi defogs o v o S o b l e  Mag Order

Unit 15
Brook House
250 Barr Street
Hockley
Berninghern B19 3AG
Tei• C01-523 2770. Telex: 333340

Educational &
Institutional

orders welcome

Carriage extra
(Above Prices include VAT)

BRANDED DISKS
Incredible prices

Please make cheques or postal orders payable to:

ORIOLE LTD
Dept. SLT, P.O. Box 297, London 113 2TS

GIVEAWAY DEAL!
DUST COVER For rrodel 2 - beige laibred nml, to dear, E150 +25p P&P
COMPUTER GRAPHICS PRIMER -127 routines incixing use ot celcor, animation, maps,

patterns, ellipses, sine curves, teletext gr aphics,
inducing detailed eglanatory notes in sirrsle English. 92
pages ISBN 0 948880 05-0ONLY £1.50 .25p P&P

BASIC WITH THE BAC MICRO - eidely used in education. Tweety chapters in Main
Erigish, 39 illustrations, 50. routines with detailed notes,
Index and 9 useful appendoes. Structured prograrrrring,
screen tormattirg, Muse, GraphcS, COW. Data Files,
Error Harding, etc. Wipe-dean laminated plastic cover.

ONLY E130 425p P&P M  !enlist 98 pages ISBN 0 948680 01 8
ANY 3 ITEMS (Not necessarily different) for only E4.00 Post free!
Official orders and Trade enquiries welcomed.

School Software
85 °Hey Road,

Harrogate HG2

DUAL V.D.U. SPLITTER
This unit plugs Into the RGB socket on the computer. Two outlets, allow

two V D.U.s to be connected, Each then displays its INDIVIDUAL
foreground picture. sAilth a COMMON background to both. A selector

swItch allows both V. D, U.S to display the some complete picture. (Ideal
for two player games. ie. Bottleships. Subhont. Combat  etc)

PLEASE NOTE: Even on colour V.D.U.s. It wal only produce black and
white pictures,

Two models available ore'
WM, (two monitors) at t24.15.

NITT, (one monitor one TV) at £29.90
Poces include VAT, postage and instructions

A Third unit T/T (two televisions) is under development
Although untested on the new Beeb, the MIT model should be

able to drive a Television on its own.
Enquiries and/or cheque to:

TECA Ltd
Swain Rood, Tenterden, Kent TN30 6S1.. Tel: 05806 4896

Enquiries from the trade or software houses ore welcome

311:2311D WITH OkMIE0
Bring your BEER into the REAL world by building

one of OUT kits.
Analogue to digital converter (GAD03)
Digital to analogue converter (GDA04)

Specification includes 8-bit resolution over a full
scale of 5 volts, linearity of + or -  I*158
Kit includes all components, PCB, box and

connecting cable.
To order send chequelP.0 for

£25.99 tine pip) quoting kit required to:

G.L.J. Electronics,
P.O. Box 15, Neath SAl l

Please allow 28 days for delivery

UPDATE YOUR ACORN INTERFACE
The Moordene Associates IEEE 4882 controller software has now been
modified so it will work with the Acorn IEEE 488 interlace, The software to allow
you to do this is available in PROM with detailed operating instructions.
IEEE 488.2 is a new layer of protocols defined by the IEEE P 981 committee
This committee is adding a whole new range of sophisticated protocols forming
the basis of IEEE 488.2. II you want to add these powerful new extensions to
your BBC Of Master computers then you need the new IEEE 488.2 interface
from Moordene Associates.
This unit consists of an IEEE 488 interface, software in PROM, interface cable
and comprehensive handbook giving clear information on the uses and
operation of these new protocols.
To place your order or for move information contact
Moordene Associates
Artown Lane,
Yelverton,
Devon, PL20 61311
Tel: (0822) 853585

PRICES
Interface complete
Software for Acorn

Interface

1,320,00

128.00

MANUAL & AUTOMATIC DATASWITCHES AND BUFFERS
FULL TWELVE MONTHS GUARANTEE

• PRINTERSHAREW Several Micros lo one %rasa

'PANTE RCHANGER- One Micro io several Punter%

• PRINTEPICROSSOVER' Two Mitkos IotrwoPnnlers

PARALLEL PRI
SOLID STATE MANUAL

Model P i n s  W a y s  P r i c e
BPS3 2 6  3  E 6 0
BPS3C W I T H  INTERLINKS (75
BPS6 2 6  6  E 1 1 0
BPS6C W I T H  1NTE HUNKS E140
APS2 3 6  2  ( 7 5
APS3 3 6  3  1 1 3 5
resa 2 5 0 4  IBM) 2  1 7 0
i P53 250193411 /  3  9 3 0

PARALLEL PIIINTERCHANDER
SOLID M A N U A L

BlaD3 2 6  3  ( 6 0
APC2 3 6  2  C 7 5
APCI 3 6  3  0 3 5
I PC2 2501113141 2  E 7 0
iPC3 2 5 0 1 1 0 M I  3  1 8 0

SERIAL POUNTERSOULREII/CHANCIER
S1R232 2 5 0  2  way £ 5 5
se233 2 5 0  3  koky E 6 5
SI,1234 2 5 0  4  view £ 7 5
SF143 504hi(EIOC) 3  way E 4 0
SR292 9DIEAka l  2  way £ 5 2
S11293 9 0 1 M a c l  a w a y  £ 5 9
srl2c 501 INCic I  3  way E 4 0

AUTOMATIC PfUNTERSPIARER
AP52A Parallel 3 6  pal 2  way El 10
APS3A Parallel 3 6  pin 3  way CI 15
1PS2A Parallel 250  (IBM) 2 way (95
IPS3A Parallel 250  I IBM I 3 way El 10
SR23414 Serial 2 5 1 3  4  way E245

PARALLEL PRINTIVICROSSOVER
SOLID STATE MANUAL

APX 2 5  2 X 2  E 7 0
APX 3 6  2 X 2  E 9 5
IPX 2 5 0 1 1 B M I  2 X 2  E 8 5

Add poslagn Switches & BUrier 1300
BETZONI LIMITED
Ulit, Acton Bus4ness Canto,
School Road. London NW I 0 610
Telephone 01 955 1E4341804 Tates

MENIAL PRINTERCIPIOSSOVER
SR23X S e n s . '  R5232-250
SR432 X S e n a '  5 cm DIN
SI929X 9  Pin D IkAecI
51112CX 5  Pin DIN (no

PARALLEL PRINTER NUFFEIV
tespol O u t p u t

P054 Paral lel  Parallel 641< ( 1 4 0
P054-2 Abova kWh 2 way Swrich ( 1 8 5
0F64U Universal - 64K eapandatida E 2 2 0
BF640 Paral lel  P a r a l l e l  6 4 1 <

expandable with 2 printer ports E 2 4 9
P0256 Parallel Pakaiks1 2661< t  ISO
P13255•2 Parallel Parraikti  2561<

with 2 way swrtch 1 2 3 5

MULTIPORT BUFFERS
BF64MD-PP 4  Parallel inpet

2 parallel outpul
welh 256X butter E 3 4 5

BF64M0-4S 4  Senal input
2 Serial output
with 256k tuner E 4 1 5

KSA4101

KSMI04

KSM106

KSMI09

KSM110

KPC 104P
KPC1(34F
KPC 105
KPC 106
KSC101

ACCESSORMIS
Serial to Penseel
Converter with PSII E 6 5
Pima/Tel to Serial
Converter with PSU E 7 0
Dalattrav Booster
Centronics with PSU £ 4 0
()Meow Boosier
Serial RS232-1/24 with PSU £50
Multilink Serial
Switch Selectable Cable ( 2 4

CABLES (SM. Leos)
Ribbon cable 36 pin-36 pin
Rea cable 36 pin- 36 pin
Flea lor IBM 25 pin-36 pin
Flea 125 lines', 25 pon-25 pin
Flee 112 Wiano 25 pm-425 pin

(70

£62
E45

112
£16
El 5
£14
C12

each, & cable E0 75 elicit + 15% VAT

8813271 0ECOM G
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S P I D E R  2
REAL-TIME CONTROL FOR THE BBC MICRO

Watch the SPIDER!
•  Powerful new BASIC commands for

invoking PROCs from the User
Port, Serial Port or the keyboard,

$6 8 independent countdown timers
•  Easy to InstaN with no soldering.
) t  Comprehensive manual supplied.
New SPIDER 2 features
Oirk Special keywords for controllingthe Serial Port
S  Professional rmplementalion of

Foreground,Background
processing.

Reachon timing and pulse trains
accurate to 0.1 mitlisecondsf

from £65 including VAT

SPIDER 2 is a RAM/ROM
combination which
uses none of the
BBC's memory. so
BASIC programs
are unaffected.
The 88C
is fully
supported and we
supply a complete range of
digital, analogue and serial
interfaces for use with SPIDER
using the lfAH1 bus-
 Ask now for details.

Paul Fray Ltd
Willowcroft Histon Road. Cambridge C84 3.10
Telephone: (0223)66529

NOW AVAILABLE
FOR THE MASTER

•

•

Vii i r t
• sort

i iP0111"
•  ,45i lerS

S.P. ELECTRONICS
88C MASTER COMPACT
BBC MASTER 128
Comma coeo:6 (1111Xiki 2 x 90 Inick OS dew etek PSU
Disc Oxeraling Sysiem
CiE4 Drees
G3WHO Any Program (Imo
GYM-00 Rey Program (Epom Verson)
Gime Baud tor Any decodec Mk3 inerucionsi
Canon Dot Matrix 150 cps NLO Porter
Prole Cede ICereCreal)
Clam 12C0 12COPs
18D 2nd Processor
Acorn Osta Recorder
WORGMSE Word Promsso
S00/ Scan IV Grout Boad A Program (no nun...dons)
ADFS
1770 DFS K1

Wide selection of software, books, leads, plugs. etc. A l l  prices only
SAE for full list. All available Mail Order w h i l e  stocks last.

48 linby Road, Hucknall,
Notts. N G 1 5  7TS
Tel: 0602 640377 ( a l l  prices include VAT)

From C458.03
£199.00
£299.00
£75.00

from £75.00
C/50

£2000
C10)30

£299.00
r12.90

£15000
E25_00
C33.00
£1730
C29,90
C4990

Educational
institutional

orders welcome C a r r i a g eextra

LARGEST COMPUTER CENTRE IN
MANCHESTER

Home and Business Computers
Main Dealers for:

Acorn, Atari, Ferranti, Epson, Commodore (Amiga), Kaypro,
Sanyo, Olivetti, Sperry.

Also joysticks, books, disk drives, Calculators,
cables,monitors,

Large Showroom. FREE delivery mainland UK tor items E100 or over
Personal export specialists.

ALL EXPORT ORDERS TESTED BEFORE DESPATCH
Prestot Mailbox No 614 860 329 Telex Nos. 295141 -TXLINK -G

Quote MBX 614 860 329

m  MIGHTY MICRO 1111
NO ORDERS TOO SMALL

268 Wilmslow Road, Fallowtield, Manchester M1 4 6WL
Telephone: 061-224 8117
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B e e b  DOS f r o m  MieroBoss
Software for BBC and IBM file interchange
Hone on 11191-PC-XT-AT or compatibles and support. DOS 2.0 or later
Supplied on 360k IBM diskette with manual and plastic wil let  the software includes:

B e a n  C o p y  files BBC-IBM, IBM-BBC. BBC-BBC (wild cards allowed)
BCONV n i m b l e  IBM file translate facility enabling text to be passed between

VIEW, WORDSTAR and Displaywrite 3 amongst other wee
BGRAPH C o n v e r t  BBC mode 0,1,4,5 screen format (AMX Art included) files to

IBM standard colour (CGA)1or use in preiwntations
BCAT C a t a l o g u e  BBC disks
BEORM F o r m a t  BBC disks (boot option & title can be specified)
BRACK B a c k u p  BBC d1sks
BW1PE D e l e t e  BBC files (wild card' Allowed)
BACC l o c k  or unlock BBC flies (wild cardn allowed)
BCOMP C o n v e c t  BBC disks
BREN R e n a m e  BBC flies
ITTOPE A l t e r  the titl• or boot opt.lon of • BBC disk

BBC diskette formate p p o r t e d  include Watford DOES and Solidly& DDE8 and any
double density Ming eyetem wMch uses the mandard Acorn DE8 catalogue etructure

M A O
Inclusive

CHEQUE OR Pos'rAL GILDER TRAMEDUcKtioNAL ENQUIRIES WELCOME
mic i toBoR3 LTD 8 HADLE1GH RI) M I N T O N  ESSEX C013 9QQ TEL (025661 71096

DISKS PRICES PER BOX OF 10 DISCS
ALL DISCS FULLY GUARANTEED

40 TRACK
525- Diskettes S S i D O  O S I D O
STORAGE MASTER t  11.00 £ 1 3 . 0 0
NASHUA (Ub Cased) C 1 2 . 0 0  C 1 5 • 0 0
WOCE LI E 1 4 , 0 0  E 1 6 . 0 0
UNBRANDED ( 6 . 0 0  E  8.00
BULK PACK (25 Discs) £ 1 4 . 0 0  E l  7.00
50 DISCS (in lockable storage box) E 4 5  00

5.25" head cieening disc with clesning solution FREE
with every 50 discs purchased

3,5"Diskettes, Storage Master, Nashua, Sony (Box of 10)
£23.50 O S / D O

40/801 Svoitchable Disc Drives
with PSU

Cased Single £ 1 4 0 . 0 0
Cased Double £ 2 4 0 . 0 0
5.25"Disc Drive maintenance kit

80 TRACK
SS OD D s i D D
£15.00 £ 1 7 . 5 0
C18.00 E 1 8 . 5 0
E18 00 £ 2 1 . 0 0
E 9.00 C  9.00

£18.00
£50.00

E3250

vnthoutPSU
El 30.00
£225.00
C21.00

MEMORIES (BBC COMPATIBLE)
2764-250ns £ 2 . 5 0
27128250ns E 2 . 8 0
27258-250n5 £ 5 . 0 0
27C258-250re 0 5 . 5 0
828419-15 C 2 . 7 5
8271 FOG £ 3 7 . 5 0
4184-15 E l  00
6271 + TTL & C MOS Chips (Es OFS ROM'

LISTING PAPER
l l •  x 9.5" Microperlorattel Boosrn 2000 sheet

CALLERS WELCOME
Education& A institutional orders eieloorne
M  prices include VAT & P&P

412'58-15
41254-1S
41464-15
41416-15
65CO2CMOS
CPU ZMIrt2
CPU 41.411x

FLORA ELECTRONICS
14 LEVER STREET, PICCADILLY,
MANCHESTER M1 1LN
Tel: 061-228 3553

C.2_50
£5.00
E500
C2_50

£9.00
C18_00
£42.50

C11 , 50 to C3 PliP



SILVERSTONE

Revs (now including Revs 4 Tracks) is widely
accepted as being far and away the most realistic
simulation of motor racing ever devised.

Technically, of course, Revs+ Revs 4 Tracks is a
computer game for the BBC and Master Series
computers. But somewhere in the middle of your
first practise lap you'll realise that "game" has
nothing to do with it.

Instead, you'll experience how it feels to drive
every bend, straight and gradient of 5 of the worlds
fastest Grand Prix circuits In a machine that
accelerates from 0 to 100 m.p.h. in just 3,2 seconds.

Gear ratios, engine tuning and handling —
they're all accurate in their finest detail and

sstnwnRE/  SUPERIOR TORNSOFT
Limited

faithfully programmed in this remarkable
simulation.

You can even pre-set the aerodynamic profile of
the car to suit your driving style.

So take our advice: before you try for the lap
record at Silverstone, Donington Park, Snetterton,
Oulton Park or Brands Hatch, study the circuit
diagrams carefully.

Revs+ Revs 4 Tracks
is compatible with the BBC B, B+ and Master Series computers.

BBC Micro Cassette  . E 1 2 . 9 5
BBC Micro 51/4" Disc   £ 1 4 . 9 5
BBC Master Compact 31/2" Disc £ 1 9 . 9 5 A
Please make
all cheques
payable to
-Superlot
Software Itd..

Dept. RV2, Regent House, Skinner Lone, Leeds LS7 MX. Telephone: 0532 459453.

VISA

24 HOUR TELEPHONE
ANSWERING SEWICE FOR ORDERS

DONINGTON
PARK

OUR GUARANTEE
•  Al l  m a i l  orders are desoc r i chea

wi th in  2A hours by flail-Class post.
•  Postage and packing 14 free
•  Faulty cassettes and dtscs will be

replaCed immediaegy
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These Acornsoft Hits compilation packages are the results of the recently announced venture between
Superior Software and Acornsoft. The games have been carefully chosen to offer a balanced selection of
the very best of Acornsoft's classic titles a t  a price that is simply stunning value-for-money.
Acornsoft Hits Volume I
Magic Mushrooms 'What's magic about Magic Mushrooms?
A lot. Its great stuff: go and buy it — you won't be disappointed," . , .
Acorn User.

Planetoid I t s  fast and tun, annoying and addictive. In fact. It's one
of the classic micro arcade games." E l e c t r o n  User.

Maze ''Maze has certainly become my favourite pastime for the
moment. and I'm sure I'll be playing it for some time to come,- .
Acorn User.

Rocket Raid A  suberb sideways-scrolling arcade style game.
You must fly your spaceship through the planetary caverns wherein
are deadly aliens, guided missiles meteor storms and many otherhazards.

•,k[ A c o r n s o t t  Hits Volume 1 •

Acorn Electron dual cassette .. £ 9 . 9 5
BBC Micro dual Cassette ....... .. . ••C9.95
BBC Micro 51/4" disc ...... ..... ....... C11.95
BBC Master Compact  3'W disc £14.95

Acorn Electron Versions
nRacket Raid a d  Labyrinth are r o t  avai lable tor the

Acorn Electron,
The Acornsoff Hits Volume 1 features
Magic MusJIrooms, Planetoid. Maze Monsters.
The Acornsoft Hits Volume 2 features
Starsh.o Command, Arcadians, Meteors, Snookec •

The BBC Micro versions are compatible with the BBC B, B+ and Master Series computers.

S /  SUPGRIOR\  S O R WA I N
— /

TORNSOFT
-a

Acornsoft Hits Volume 2
Starship Command Command a storship against the attacking
aliens in this demanding high-resolution graphics game Your ship
is equipped with shields, long and short-range scanners and 0
sector display of the stars and alien ships
Arcadians Watch out for the deadly dive-bombing tactics of the
Arcadians as they fly in convoy overhead. 1-player and 2•player
options, intriguing music and a demonstration mode are some of
the features of this excellent game.
Meteors Steer your laser-ship through a hail of meteors, smashing
them with your laser bolts as they hurtle towards you on all sides
Avoid being hit by missiles from the flying saucers. The hyperspace
escape facility is available as a last resort.
Labyrinth Guide Mork through the labyrinth, eating fruit to
replenish his dwindling energy supply. Crush the Tiger Moths, shoot
the Flitterbugs and dodge the Threshers as you venture towards the
magic crystals

Please make
all cheques
payable lo
'Superior
Software Lid"

Dept. AH5, Regent House, Skinner Lane, Leeds LS7 lAk Telephone: 0532 459453.

Acornsoft Hits Volume 2
Acorn Electron dual cassette £ 9 . 9 5
BBC Micro dual cassette  £ 9 . 9 5
BBC Micro 51/4" disc  £ 1 1 . 9 5
BBC Master Compact  31/2" disc £1495

NSA

24 HOUR TELEPHONE
ANSWERING SERVICE FOP ORDERS

OUR OUARAMItt
•  All mail coders ore despatched

within 24 hours by tillS•CIOSS post
•  P000ge ond pocking is item
•  Faulty cassertes and discs will be

replaced ,mmectiale4y.
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Acorn Electron Versions
Rocket Pact ond Labyrinth ore nor oval robe tor the

Acornsott Hits Volume 2
Acorn Electron dual cassette £ 9 . 9 5

Acorn Electron. BBC Micro dual cassette £ 9 . 9 5
The Acornsolt Hits Volume I Sealu res
Magic  Mushrooms Pionetoid, Maze, Monsters

I

BBC Micro 51/4" disc  E 1 1 . 9 5
The Acornsoft Hits Volume 2 lectures:
Starship Carnmanct AfCadiartS. MetearS, Snooker . L B B C  Master Compact  34/2" disc £14.95
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packages are the results of the recently announced venture between
The games have been carefully chosen to offer a balanced selection of

c titles a t  a price that is simply stunning value-tor-money.
Acornsoft Hits Volume 2
Starship Command Command a starship against the attacking
aliens in this demanding high-resolution graphics game. Your ship
is equipped with shields long and short-range scanners and a
sector display of the stars and alien ships,
Aroodkins Watch out tor the deadly dive-bombing tactics of the
Arcadians as they fly in convoy overhead. i-player ond 2-player
options intriguing music and a OeMOnSiTOtiOn mode are some of
the features of this excellent game.
Meteors Steer your loser-ship through a hail of meteors, smashing
them with your laser bolts as they hurtle towards you on all sides
Avoid being hit by missiles from the flying saucers The hyperspace
escape lacility is available as a last resort.
Labyrinth Guide Mork through the labyrinth, eating fruit to
replenish his dwindling energy supply, Crush the Tiger Moths shoot
the Flitterbugs and dodge the Threshers as you venture towards the
magic crystals.

re compatible with the BBC a B+ and Master Series computers.
OUR GUARANTER
•  A l l  m a l l  orders are d e s p a t c h e d

N S A  O h l  0 24 hours by int-cross post
•  Postage and pocking is free
•  Faulty cassettes and discs war be

replaced immedialety24 HOUR TELEPHONE
ANVOIERING SERVICE FOR ORDERS

ARCADES 1


