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AIRLIFT - d i
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BMX ON THE MOON

SYNC RON

WALLABY SMASH AND GRAB

--Ternrei i C r n  i  - b o w
The Superior Collection Volume I features one brand new game,
Syncron, together with 7 of Superior Software's classic hits for the
BBC Micro.

Syncron is a last-action game set against a backdrop of an
enormous graphically-detailed scrolling landscape. The landscape
is, in total, 1024 times the size of the screen. You must endeavour to
complete 16 hair-raising missions; in each mission you have to
collect a number of power cylinders, land your spacecrati on a
runway with each cylinder in turn, and finally locate and bomb the
HQ Building, Whilst skilfully manoeuvring your spacecraft between
the defence pylons and force-fields, you are attacked by alien
spacecraft and missiles launched from the land bases A superb
game, worth at least E7.95 in its own right.

BBC Micro dual cassette  £ 9 . 9 5
BBC Micro 51/4" disc E 1 1 . 9 5
BBC Master Compact 31/2" disc £ 1 4 . 9 5

5 )  SUP4111011
S O M M E
limited

All games are compatible with the BBC B, B+ and Master series computers
Please make
al l  cheques
p a y a b l e  lo
-Superiar
Soffware Lid"

Dept. SCC3, Regent House Skinner Lone, Leeds LS7 lAX. Telephone: 0532 459453.

Here's what the computer press said about some of the other titles on
this compilation package:—

REPTON: This is an astounding game reaching new heights in BBC
arcade adventures" M I C R O  USER

KARATE COMBAT: 'Superior's Karate Combat Is a superb karate
simulation.

Graphics 9
Sound 9
Value 8
Playability 10."

COMPUTER & VIDEO GAMES

AIRLIFT: Airl i ft is on excellent arcade game.  I t  has a very polished
presentation that cannot fall to impress and has the element of
a ddictiveness which keeps you going back for one more try."

A & B COMPUTING

24 HOUR TELEPHONE
ANSWERING SERVICE FOR ORDERS

e+poN

SMASH AND GRAB: 'As usual with Superior products the graphics
are excellent, with a good use at colour and no flicker. i expect this
game will have you rolling with laughter. I certainly did.

Instructions 9 5 %
Playability 9 5 %  A w a r d e d
Graphics 1 0 0 %  *  *  *  *  *
Value FOT Money 1 0 0 %  ( T o p  Rating)"
...HOME COMPUTING WEEKLY

OUR GUARANTEE
•  All mall  orders Ore despa lchea

V I S A  y r i t i  in 24 hours by I ir5I-Ciall PM,
•  Postage and p a c k i n g  ts free
•  Faulty CO5Settes and di5C4 will be

reploCed immediate ly.



With the AMX range of Software,
you can now forget about the Mac, the St.,
the AmigaWindows and Gem.

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

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

The AMX Mouse and compatible software — it's
what you and your BBC micro have been missing.

ART AND MOUSE OPERATING SYSTEM
AMX MOUSE PACKAGE I6K Rom and Disc E 7 9 . 9 5

There's not much joy in a joystick and keyboards can be all fingers and
thumbs. Acclaimed by the press as the best input device', alreadybver
30,000 BBC users have adopted an AMX Mouse. Available for the BBC, B + ,
Master 128 and Master Compact. Please state version when ordering.
AMX SUPERART AND MOS (only) E 4 9 . 9 5 .

GRAPHIC  ( W S  F R O N T  E N D
MAX 16K Rom E 1 9 . 9 5

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

D E S K TO P P U B L I S H I N G
AMX PAGEMAKER 2 x 16K Rom. 2 x Disc E 4 9 . 9 5

Produce professional documents and newspapers with text and graphics,
supplied with 16 variable typefaces it has many graphic functions including cut,
copy, paste, etc. Available for BBC, B + , Master 128 and Master Compact.
EXTRA! EXTRA! 2 x FLIPP( DISC E 2 4 . 9 5
300k fantastic cip art, over 25 font, and utility software.

COMPUTER A I D E D  D E S I G N
AMX DESIGN 32K Rom and Disc E 6 9 . 9 5

A highly soptisticated CAD package allowing drawings such as a PCB
design up to the most intricate architectural drawing.

Advanced features include full zoom and macro facilities, 58 x 58 screen
carnias, fully supported printer and plotter output. (Launch date Feb. 1987).
Available for the BBC, B + Master 128 and Master Compact.

I M A G I N AT I O N  AT  YOUR FINGERTIPS.

- M O W

- i K M
ALL THEsE

PROGRAMS WORK
WITH JOYSTICK
KEYBOARD or?

MOOSE

There is also a growing list of additimal AMX software requiring the original AMX Art Rom or Super Art Rom including;
AMX 3D Zicon E24.95, AMX Database E24_95, AMX XAM E2495 AMX Mind Games E14.95, •AMX Utilrties E14.95, *AMX paint Pot E14.95.

*These programs are only suitable for use with the original AMX Art/Rom which can be purchased with a mouse for E69.95
A Mouse (orgy) can be purchased for E34.95 direct from AMS„ using the order form enclosed ii each of the four map' software packages (see screen shots).
These superb products are available from all good computer dealers or direct by cheque, access or visa. All prices include VAT and post and packaging_

' F O R  INSTANT ACCESS/VISA ORDERS TELEPHONE (0925)  413501 /2 /3  l a

l i t  A D VA N C E D  MEMORY SYSTEMS LTD.  155 ;170  WI LDERSPOOL CAUSEWAY, WARRINGTON, WA4 6QA.  TELEX 6 2 8 6 7 2  AMSG F A X   0925 5 8 0 3 9 .

TUIRELINK ON PRESTEL PAGE 2582182 SUPPORTS THE AM* MOUSE AND ALL AMS SOFTWARE.
Maontivi is a licenced Pacle mark ol Apple In:. Moan St. iS a trade nwk Of Atari Inc. Amea is a wade rriark of Commix:lore Business Machines Inc. WIN:bin s a trade maric al Mcrosott Inc. ei.'n s a trade rnark of Digital Research Irc.
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The Micro User welcomes program listings and
articles fo r  publication_ Material should be
typed o r  computer-printed, and  preferably
double-spaced. Program l is t ings should b e
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.
©  1 9 8 7  Database Pub l ica t ions  L t d .  N o
material may be reproduced in whole or in pan
without written permission. While every care is
taken, the  publishers cannot he  held legally
responsible for any errors in articles, listings or
advertisements.
The Micro User is  an independent publication
and neither the BBC nor Acorn Computers Ltd
are responsible for any o f  the articles in this
issue or for any of the opinions erpressed
News trade distribution; Diamond Europress
Sales & Distribution, Unit 1, Burgess Road, Ivy-
house Lane. Hastings. East Sussex TN35 4NR.
Tel: 0424 430422.
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Game of the month
64 Hunkie Egg

Collect the eggs in our fast action Easter game.

Utilities
43 40/80 Formatting

How to make your discs work on any drive.

47 Disc Protection
Stop your discs being pirated with this useful routine.

Reviews
31 Software Scene

Our experts take a look at the latest software
'Innimmtr 71=nni

37 itiglen Console
Give your Master a new look with this new style case.

63 TOSS Rom
A major breakthrough from Acorn — or is it?

115 Spell-Master Rom
We take a close look at this electronic dictionary.

Education
67 News

Up to date reports about  the BBC Micro in  educat ion.

69 Disabled Programming
A look at  the software needs o f  the handicapped.

CONT  E

72 DIY Keyboard
A teaching aid for  ar i thmet ic  — with a novel way to  enter  numbers.

77 Education Reviews
Our experts cast  a cr i t ical  eye over some o f  the la test  releases.

81 Letters
Another select ion f rom our  mai lbag on educat ional  top ics.



"LENTS
Features
7 News

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

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

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

39 Discs Uncovered
Everything you wanted to know in this revealing interview,

40 Disc Drives Explained
We take the top off disc drives and expose the inner workings.

51 Hac Man
Delve deeper into the mysteries of your favourite arcade games.

,•Aael

55 Machine Code
Learn how to address your computer indirectly, and why.

59 Problem Solved
More solutions to those mind-boggling hardware problems,

96 Body Building
Make your BBC Micro mobile with this car-battery conversion_

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

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

122 Micro User Library
More high quality routines brought together for you to use.

125 Spreadsheets
A look at the functions and facilities on Ultracalc.

127 Pseudo code
More on how to ease your programming problems in style_

130 CEEFAX
An introduction to how the BBC telesoftware service works.

133 6502 Games
The professional look — how to make your sprites follow the leader,

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

t3lomotphis

turning to Page 18

011.1114
It all began with a book, which lead
to an Horizon Special on BBC TV,
which was seen by Micro User
technical editor Mike Cook — who
was so inspired he wrote a program
that turns your BBC Micro into a
fertile breeding ground for infinite
generations of fascinating creatures
called Biomorphs.

You, too, can play with Evolution by

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

R I J N ' )

1:11 f A U V I O N S

( i t l  0

NEXT MONTH

CEEFAX:
We take a detailed look

Utility:
Automatic disc catalogue database

Reviews:
Unbelievable Ultimate,
Starquake and more!

Telesoftware:
Downloading problems explained

Game of the month:
Duck's Dinner

M a y
issue
on sale
A p r i l  8

April 1987 MICRO USER



COMPUTER SYSTEMS
Bringing the World of Technology to your fingertips

ACORN
MITSUBISHI
TAXAN
STAR
3M
DYSAN
JUKI
BROTHER
VERBATIM
AMSTRAD
MICROVITEC

UMANA
CS400
El 29

MASTER
128K
E379

ZENITH
MONITOR

E69

EPSON LX86 S T A R  NL1
£199 E 1 9 9

MICROVITEC
COLOUR

E172

TOP
TEN

AMSTRAD
8256
E399

LAN DISKETTES
E8.65

PLINTH
DUAL DRIV

E279

AMSTRAD
PC1512

E449

CUMANA
CITIZEN

OLIVETTI
EPSON

SONY
CANON

PACE
PHILIPS
MAXELL
ZENITH

CENTRONICS
Spring Education Catalogue Available Now

l e  I  L ._
COME IN AND SEE US

VAlti l l I  PARS<
• 1 -

STRATFORD

FORD

&AWING

Al2

CALL/  WS
ALWAYS WELCOME A T

LAN

CHADwEl l
HEATH

S T A T M

1063 HIGH ROAD
CHADWELL HEATH
ROM FORD, ESSEX
TEL: 01-599 0961

CHELMSFORD

ROMF ORD

- - W

DAG( hittAM

We are open
9-6.00pm

Monday to
Saturday

HOW TO ORDER
Enclose letter with cheque, postal order or credit card
number tor total amount including VAT and delivery
charge.
Credit card holders may order by telephone.
Dispatch normally in 24 hrs. Contact Sales Desk
Official Orders from Educational Establishments,

Local Authorities and Government departments welcome. Contact
Educ. Dept.
Dealer and Export Enquiries: Contact Trade Dept
Delivery Charges:

Prices exclusAre of VAT_ and Correct at time of going to press,
Education callers ask for

Tony Judge or Mike Brown

Below £10.00 add £1.50
Below £50.00 add £2.50
Below C100.00 add £3.50
Above Cl 00.00 add £8.00
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New Acorn director
Paolo Tosi

Changes
at  top

FOLLOWING the resignations
of A l e x  I l b o l d i  a n d  J i m
Edwards f rom t h e  board a t
Acorn. the company has an-
nounced three new appoint-
ments and a l l  a r e  exist ing
employees of parent company
Olivetti.

Paolo To s i ,  m a n a g i n g
director o f  Olivetti UK, and
Franco A g o s t i n u c c i ,  v i c e
president for product strategy,
have been appointed direc-
tors.

The firm's new chairman is
Bruno Soggiu, Olivetti 's vice
president f o r  i n v e s t m e n t
coordination.

According to Acorn manag-
ing director Brian Long th is
reflects an increasing desire
on Olivetti's part to cooperate
on p roduc t  and  market ing
developments.

"It w i l l  a lso  provide both
continuity and strength for the
Acorn board,  enab l ing  t h e
company to capitalise on the
opportunities now ar is ing".
Long said.

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

An announcement tha t  in
its first year, the machine had
notched u p  1 0 0 , 0 0 0  un i ts
Was t rea ted  w i t h  scorn  i n
some quarters. It was claimed
a subs tan t ia l  p a r t  o f  t h e
figure w a s  m a d e  u p  o f
Olivetti-badged i t ems  so ld

INTERNATIONAL news agency
Reuters l i k e d  Acorn  O E M
boards so much • i t  bought
2.000 of them.

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

This order marked a signifi-
cant change, a n d  no t  on ly
because o f  the size. I t  in-
volved Acorn redesigning the
BBC M ic ro  a s  a  Ser ies  3
board.

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

Desk space is at a premium
at  m a n y  Reute rs '  c l i en t ' s
offices. S o  the  agency de-
veloped a  special  Series 3
rack to handle standard Euro-
card mountings. This arrange-

NEWS
Master beats target

abroad. B u t  o f f i c ia l  A c o r n
spokesman Michae l  Page,
keen t o  c lear  up  the  s ta t -
istics, to ld  The Micro User:
"We have said that  we have
sold 1 0 0 . 0 0 0  m a c h i n e s
based o n  M a s t e r  s e r i e s
technology worldwide i n  the
past year.

This w e l l  e xceeds  o u r
targets".

He said that a "small per-

tnent al lows devices t o  b e
mounted close together. And
it gives access to many users
while cutting desk space to a
M i n i M U M .

A Reuters spokesman said:
-The combinat ion  o f  wel l -
proven Acorn hardware, t h e
Econet local area network and
our profess ional  so f tware
environment a l lowed us  t o

centage" o f  those sales rep-
resented O l i v e t t i - b a d g e d
machines sold in Italy.

This, he said, was the same
technology.

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

This i s  the figure we are
currenty using i n  our  adver-
tising".

introduce a  distr ibuted net
work architecture well ahead
of the main PC marketplace'',

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

This mean t  more  people
could customise the  boards
speci f ical ly  t o  t h e i r  o w n
requirements.

Joyful
mouse

REALLY serious BBC Micro
users who have a battery of per-
ipherals plugged into their
machines and then find a de*-
perate need to use a  mouse
have help in sight. I t  comes

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

But because it is an analogue

device it can be plugged into
the joystick port.

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



MORLEY ELECTRONICS

Please send me Qty. D Optional PSU ( a : ,  €9.95 inc. VAT
Qty. LI Morley Teletext adaptors ( 0  El 19.95 inc. VAT Qty. 2  1 Mbyte RAM disc ( 1 9 9 . 9 5  inc. VAT
Qty. 0 Master Copy ROM ( - a - )  E13.95 inc. VAT Qty. D 2 Mbyte RAM disc € r )  £349.95 inc. VAT
Qty. 0 Master Copy Disc ( d )  €11.95 inc. VAT Qty. D Eprom Programmer V I  cce E18.95 inc. VAT
Qty. 0 M/B DESIGN] screen designer (r!) €7,95 inc. VAT Qty. D Eprom Programmer V.2 @ (27.95 inc. VAT
Qty. 0  Teletext utilities on Disc c c a  E5•95 inc. VAT Qty. 2  Desfax @  E23.00 inc. VAT M U / 4

Total E BARCLAYCARD

P H O N E No. CHEQUE No.

1

1

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 wil l  get a unit that
automatically tunes itself in to the required
station (no more messing around with
screwdrivers in the back of the CaSel, a user
friendly menu driven program, easy to follow
instructions and a 12 month warranty. Add to
this the free downloadable telesoftware and we
are sure that you will agree that we are offering
you one of the best bargains on the market
today.
For technical details please ring Morley
Electronics on Tyneside (091) 262 7507 atter4.00 pm
FEATURES
•  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 true MEGA capacity RAMdisc for the ABC or
MASTER computers.
This fully compatible unit, currently available in either 1 o r  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
were sure you'll agree Morley have done it again.
FEATURES
1 Megabyte of RAM connected to the 1 MHz  bus.
Used with the supplied ROM software programs and files may be
saved and loaded from the RAMdisc in the Same manner as from a
floppy disc with a large increase in speed, for example, 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 DFS ince ANS).
The RAMdisc 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 will be
intercepted by the RAMdisc. The default drive no. is 4.
'Dangerous' •  commands such as *COMPACT, *COPY, *BACKUP
etc are intercepted and the BBC's RAM from page 2 to &7FFF is
saved to RAMdisc workspace, and may be recovered using a •
command. This prevents accidental corruption of any programs/data
in RAM you may have been using at the time. The save operation
delays the •  command by just under 0.4 seconds. The BBC's RAM
can also be saved by an interrupt-driven routine which can be
enabled by a •  command,
The 'filing system wedge' ROM supplied supports loadiSave, byte
file access, all relevant OSFSC commands, and contains a formatter.
verifier arid 'sector' editor for use with the RAMdisc.

Catalogue structure allows up to 2,709 files.

Adaptor Software
ROM
SWR DISC
40 TRK
80 TRK 0
Please Tick

•  Simply plugs into the user port,
•  Low  power consumption, less than 200rna.
Optional power supply available.
•  User friendly menu driven software including
extended OSCLI and °sword commands for
access from BASIC programs.
•  t SK Support Rom allowing extended
commands incluckng printer dumps etc. included
in package
•  FREE Telesottware, no access charges, tat
present updated weekly.)
•  Save selected pages to discitope for later
retrieval_
•  Ful l  access to all Teletext services and
channels eg: CEEFAX. ORACLE, 4-TEL.
•  Gives you a real-time clock at your disposal
(*TIMEJ.
•  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.
•  N o  hardware limitations, i t  can for example
receive virtually unlimited numbers of channels.
•  Wcyks with Solidisc SWR.

NAME

EPROM PROGRAMMER now available programs 8, 16 and 3 2k

dEiPscROMS connects to the user port software available on ram or
Version 1 economy uncased with standard DIL socket.
Version 2  deluxe cased with ZIF socket.
DESFAX 7 — Now you can run your own TELETEXT service!
Incorporates the powerful editing facilities of DESIGN 7. again with
Teletext adapter interfacing.
Stores up to 100 of your screen designs on a 40Tk disc or 200 on
an 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 software DESIGN 7
Easily the best value Mode 7 screen designer on the market today.
Design any mode 7 screen, from simple MENU pages to full
CEEFAX standard. This program is an invaluable aid. Designs can be
saved to disc as automatically numbered files or the program will
convert the screen into a Basic Proc.
INTERFACES DIRECTLY WITH ADAPTER allowing
CEEFAX-ORACLE pages to be selected and dropped into editor
screen for alteration, saving, or conversion to BASIC. Allows
channel change from within program.
M/B sof tware  MASTER COPY

the selective copier you need for the BBC MASTER computer .  .
Dramatically reduces the time taken to copy unprotected discs,
OFS to ADFS. ADM to DFS, DFS to On,  ADFS to ADFS
using one or Iwo, single-ro double-sided drives.
An 84K RAM buffer enables many files to be copied in One pass with the
minirntjm ol disc swapping, and directories are created automatically as
required. Files of any length are handled.
Supplied on disc. MASTERcopy runs lorm sideways RAM and is invoked
with a • command. The program re-installs itself in sideways RAM when
copying is done, ready for later use.
The ROM image supplied can be used to blow your own EPROM too, for
use in the MASTER's cartridge slots.

Typical time to copy all 31 files DFS toADFS is under 2 minutes,
El 2.95 on disc - E14.95 tor ROM version (including postage etc.)

•  Ut i ls  disc available including printer drivers
allows pages to be selected and dumped direct
to a printer Ina 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.

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

To order please fill in and send order form to: MORLEY ELECTRONICS, Unit 3, Maurice Road Industrial Estate, Wallsend, Tyne and Wear NE28 611Y_

ADDRESS

P O S T C O D E

Please add E3.00 P-i'P on Adaptors and RAM Discs, E2•00 P+P on PSU's and Programmers, E1.00 P+P on Software. P l e a s e  allow 28 days for delivery



A MYSTERY now surrounds the
question of  just who was the
first person t o  develop an
effect ive C h i n e s e  w o r d
processor on a BBC Micro.

The Apr i l  ed i t i on  o f  The
Micro User described a British
father and son team as cur-
rently leading the world in this
field,

It r epo r ted  t h a t  Robe r t
Sloss, a Cambridge University
lecturer, and his 20-year-old
student son  Andrew, have
managed t o  g e t  1 4 . 0 0 0
Chinese characters on to two
floppy discs.

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

But when a  copy  o f  t h e
magazine arrived at the home
of Dr.  David Fung i n  Wel l -
ington, N e w  Zea land ,  h e
wasn't at all pleased.

For t h e  Ch inese  d o c t o r
insists that he demonstrated
a prototype of  a similar word
processor in his native tongue
back in 1984.

"While t h e  BBC Micro  i s
playing a key role in this area,
I have to inform you that the
Sloss system is  not the f irst
with a Beeb", he said.

'My apologies t o  Robert
and Andrew, but  I cannot let

ELov Eir
*.)

7,-c,ictt0E+h7
.1+ vo- t,k(3
Puzzle

for
Charlie
Chan

non-Chinese c l a i m  t h a t
honour'.

The o r i g i n a l  R i n g  wo rd
processor was  based on  a
BBC Micro and a n  external
6502 second processor, but
the latest version now uses
the BBC Tu r b o ,  s t a n d a r d
floppy disc drive and Hewlett
Packard Thinkjet printer.

i t  is entirely adequate for
small scale publishing", says
Dr. R ing .  "Fo r  commercial
appl icat ions however,  t h e
BBC Micro does not have suf-
ficient graphic resolution.

"Unless Acorn can produce
a high resolution screen o f
1280 x 640 pixels or better, I
am afraid the ultimate appli-
cation will have to go to other
machines".

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

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

Micro Engl ish and  Mic ro
French are complete courses
of 24 programs taking begin-
ners up to  0  level standard.
Mega Maths is a 24 program
step-by-step A level course.

Also a v a i l a b l e  w i l l  b e
Animated Arithmetic, a  two
program course consisting of
105 top i cs  wh ich  a i m s  t o
teach infants us ing moving
pictures not words.

NEWS

The show has been chosen
to take the wraps o f f  music
software which has been four
years in the making_

The International School of
London w i th  Electro Mus ic
Research has produced Score
Writer, which should b e  o f
interest t o  mus ic  students
and composers both profess-
ional and amateur.

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

The p a c k a g e  a l l o w s  a
composition t o  b e  created
and t hen  wr i t ten o n  a  d o t
matrix printer. Other users will
be well catered for,  too, a s
companies show off the latest
in g a m e s ,  h a r d w a r e  a n d

Sinclair's new micro
uses BBC Basic

THE l a u n c h  o f  S i r  C l i v e
Sinclair's much-publ ic ised
new Z88  lapheld computer
revealed a closely-kept secret
— it uses BBC Basic.

In a remarkable U-turn, Sir
Clive, once the most ardent
critic o f  the language. was
forced to eat his words.

He has installed BBC Basic
as the resident programming
language and assembler i n
the n e w  m a c h i n e .  " B B C
Basic? I t  was jus t  what we
needed", he declared a t  the
Which? C o m p u t e r  S h o w
launch.

The official l ine is that the
language i s  established and
totally debugged; t ha t  i t  i s
fast and familiar to many_

It i s  be l i eved  t h a t  t h e
choice o f  BBC Basic i s  no t

unconnected with hopes that
the Z88 could find a market in
the educational f ield when i t
is pushed i n  t ha t  direct ion
next year.

Industry observers  have
been amazed by this apparent
turnaround by  the computer
industry's knight.

The fact that he had gone
for BBC Basic certainly proved
a s o u r c e  o f  a m u s e m e n t
at the launch.

-This i s  ak in  t o  Winston
Churchill singing the praises
of Adolf Hitler'', commented a
source close to Acorn.

"We are only surprised a t
how long i t  has taken a man
of Sir  Clive's obvious inte l -
ligence t o  come  round  t o
appreciating h o w  g o o d  a
machine the BBC Micro is".
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accessories.
Watford's new range of per-

ipherals will be on  show for
the f i rs t  t ime.  Incorporating
adjustable TV/monitor stands,
5.25in f loppy discs, a  d isc
fi le, a n  ang lepo i se  c o p y
holder, an anti-glare filter, an
easy holder, a  5 .25 in  d isc
drive head  c leaner  a n d  a
printer staild. All will cost £25
or under.

Watford wi l l  a lso have i t s
new Co-Pro adapter on show.
This £50 interface opens up
the BBC Micro t o  advanced
systems through a  Mas te r
512k board.

Flora Electronics w i l l  b e
unveil ing t h e i r  n e w  n o n -
volatile ram module fo r  the

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

The Growing Pains of Adrian Mole is
based on another bestselling book by
Sue Townsend and players must try to
make Adrian as popular as possible with
everyone, Price E9.95.

Manchester show boost for education
BBC Micro. Available in either
16k or 32k formats it will cost
E22.50 and £32 .50  respec-
tively.

Minerva will be offering to
bridge the  gap between i t s
own database System Delta
and both the Acornsoft View
range, a n d  a l l  C o m p u t e r
Concepts' I n t e r  p roduc ts .
Their n e w  Inter /View L i n k
costs £19.95.

They w i l l  a l s o  p r e s e n t
Reporter which they claim is
more powerful than dBase III
Plus Report Writer.

It comes in two parts_ One
allows s i m p l e  l i s t s  t o  b e
generated by two commands.
The other sets up a vast range

rum to Page 11 11.
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ALL CJE MICRO'S SOFTWARE IS B, B PLUS. MASTER Et MASTER COMPACT COMPATIBLE. ' 7 4 A I' 0 1 / 1 1 1
T h i s  i s  S t a n d a r d  4 b /FONTAID1 Multi-Font MCI

Converts most printers to
NEAR LETTER QUALITY
in user definable FolitS

For EPSON &EPSON Compatibles, including
MKIRKFX/LX 80000, STAR DP51DGemini
10X/SG1IINL10 &Citizen 1200

Simp,P. to irse, standard EPSON codes for Underline and
OothlewidM used

After initialising Multi-Font NW with a '*MFNLQ Mriti-Font NLO
is rorrnalhi traisparent to the user Multi-Font does claim some
memory for workspace and stonng font data
Multi Font NLO comprises of MFNLQ ROM for the BBC, and utility
disc cmtairing the FONT definer, ten fonts, BASIC demonstration
program. VIEW demo text file and Driver
Mufti-Font NLO is compauble with nearly all software. including
most BASIC programs. VIEW, WOROW1SE & InterWORO
(SCRIBE &Printer Buffer software currently not supported).
Ten fonts are supplied or create your own using the font definer
suophed.
Fonts indocleo are:-
Standard NLQ, Couner, Italic, Gothic. CornoTS, Bold Shadow,
Outline. BroacMiay E. Theatre
Additoral Font Disc MF13' contains.-
Hard, Script, Stencil, Broadway, Caps, talc-Rain, Meccano Plain.
SID large. Wire, Greek/Maths and Inverse.
For Canon & Taxan Kage users we necommend MNTAID in
prefeerce to MJIti-Font NLO
Multi-Font NLO (ROM and 40180 Disc) E30.00
Additional font disc 'MF-8' (12 fonts) E 1 5 . 0 0
Additional font disc 'MF-C (15 fonts) E 1 5 . 0 0
P & P on MENLG) E  1.00

MASTER Write Protect and ROM select switch.
Two switches set to RAM slots to be:-
Internal ROM or RAM Read arid Write or RAM Read only,
E 15,00 Inc VAT P&P el (Ti

INFORM
A UNIQUE NEW POWERFUL USE FOR S I D E WAY S  R A M

INFORM has been developed specifically to take full achmntage of the
Sideways RAM facility that many BBC micro users now have. Inform is
compatible with most SIDEWAYS RAM units including ATPL Sidewise with
RAM, Solidisc SWR• BBC B PLUS WEIK a MCMASTER sines Mot SDI256)
INFORM is a very powerful facility, which aliows the user to display textinformation, of any kind, from Sideways RAM_ This information can be readily
accessed by using commands from the keyboard or from application
programs in this way, much information can be displayed on the screen
without stopping the current task such as entering text in WORDWISE
VIEW
The information in the RAM can be changed dynamically at anytime
Scme of the possible appocations 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 Dr detail le contents, can remind you of their
purpose.
Address and/or telephone numbers can be held and displayed quickly even
tvhile other aopiicabons are runnino. Very useful if you need to quickly di splay
information about a cloent 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 11.0.fl, of often used int ormation. supphed
on the disk to give an inchcabon of the use of INFORM
To use INFORM you must have Sideways RAM.
INFORM on 40180 track disc. P & P on INFORM E1.00 E 2  0.00 I

T h i s

T h i s

t h i s
Th I s
I  h I s

m l

T h i s
t h  I ir
71115

i s  C O U R I E R

i s  I T A L I C
i s  SOlObSe
i g  COMPTS
i s  S O L D

l g  A r i n k l

I S  O U T L I N E
I s  MPIDWAYIE

TPEETRI

EXAMPLE OF MFNLO
FONTS

TRADE & EXPORT ORDERS INE LCO ME please inquire for delivery cost

PRICES INCLUDE VAT 1  Phone/Credit Card and Offical Orders welcome

FONT RUMS of individual fonts are available eg "Square".
PS P on FONTAID

Full range of Printer, BBC, AMSTRAD & ATARi accessories available (Mal ACORN approved Dealer.
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NLQ Definer f or Canon & Taxan Kaga NLCI
Printers,

Design your own NW Fonts or 'download' one of
our 40+ predefined fonts

Fonts can be downloaded within Won:Wise. Inter
Word or VIEW Documents allowing different
fonts to be used for different paragraphs, or
even individual 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-
GreekfMaths, 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 FONTAI 0 facilities are availal)le on both the FONTAID
ROM & DISC) Fonts are always downloaded from Disc.

Fontaid is recommended to Canon S, Taxan Kaga owners in preference to Multi-
Font NLO. As downloadable NLO is a built-in facility of the Printer, full access to all
the printers control codes is still allowed. The resolution of the FONTAID NLO is
also slightly higher than that of Multi-Font NW.
FON TAI D requires 6264 RAM chip in printer.
FON TAO ROM & STD Font disc ( 4 0  or BO track)

0 N TAI 0 ROM & BID Font disc with 6264 RAM (40 or 80 track)
FON TAID Additional Font DISC 'A' (11 fonts) ( 4 0  Or BO track)
FUN TAID Additional Font DISC 'B' (13 fonts) ( 4 0  or 80 track)

ON TAID Additional Font DISC 'C' (15 fonts) ( 4 0  or 80 track)

NOW FREE DELIVERY on PRINTERS (by mined
Ring for sample printouts, full specification and latest prices

Near Letter Quality Printers all with Centronics interface,
Friction and Tractor feed

Panasonic KX-P 1080
Kaga KP810/Canon 1080
Canon PW1156A1151
Star NL10
Juki 5510
Juki 5520(7 colours)
Le t te r  Quality Printer
Juki 6 1 0 0  Daisywheel
BBC Cable

E180.00
E260110
E414,00
E260.00
E320.00
E445.00

E280.00E 8.00

E30.00
E36.00
E15•00
E15•00
E15110

E11100
E 1 .00

PRINTERS

Inclusive of
VAT & Delivery

Ring for
latest prices.

CJE BBC Printer PACKS include -
CABLE to BBC 1 25M M t  two tone screen dump,Screer
text dump, Function key set up program. Function key label
printing program, VIEW driver, Character defining program
for doweloadable 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 DO cassette (E16.001disc)
leg. Kaga KPI310 %kith Pnnterpack 2260 + £15 = £275
everything included)

C.J E. MICRO'S (Dept MU 4 J 78 Brighton Road
Worthing W. Sussex 13N11 2EN (09031 213361



Eproms
for all

FOR expert users Ground Con-
trol. the Essex manufacturers
have produced an eprom pro-
grammer compatible with al l
ABC Micros with a user port.

Multiprom p lugs  in to  t h e
port via 0.6 metres of ribbon
cable and a  socket, tak ing
power directly from the com-
puter.

Developed f rom the  corn-
pany's UVIPROM range. t h e
new product requires UVP 1.1
software.

Multiprom cos ts  £ 4 4 . 9 5
and UVP 1.1 L-5.

Showcase
4  From Page 9
of comp l i ca ted  f o r m a t t e d
reports. Price £19.95.

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

Volume O n e  f e a t u r e s
Karate C o m b a t ,  R e p t o n ,
Starstriker, A i r l i f t ,  Wal laby
and Syncrom. Vo lume Two
offers •  K ix ,  R e p t o n  2 ,
Deathstar, Space Pilot, Mis-
sile S t r i ke ,  Overdr ive a n d
Crazy Painter. Bo th  col lec-
tions cos t  £ 9 . 9 5  o n  tape.
£11.95 on disc.

Slogger wi l l  b e  unvei l ing
their new 32k  sideways ram
for the BBC Micro. Plugging
directly i n t o  a  A B C  r o m
socket i t  wi l l  cos t  approxi-
mately £25.

The Electron &  BBC Micro
User Show takes  p lace  a t
M I S T,  Manchester,  March
20 to 22. Doors are open from
10am to 6pm Friday and Sat-
urday, and 10am to 4pm on
Sunday.

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

NEWS
BBC Micros land in jail

SIX BBC Micros are behind
bars at HM Prison, Channings
Wood near Newton Abbot in
Devon, playing a vital role in
helping the  inmates  l ea rn
everything f rom spel l ing t o
business practice.

Education Off i ce r  a t  t he
prison, Bob Howard explained
that they had been used with
great success f o r  about  a
year.

'They are used largely as
classroom accessor ies  a t
present, though we do have
computer l i teracy classes,

both fo r  the community and
the inmates". said Mr Howard
who is employed by the local
authority.

He explained that the pris-
oners were able t o  use the
BBC Micros i n  a  var iety o f
ways. Some simply learned to
read and write with their help,
others t o  spel l  and produce
special letters.

There was also a business
studies course, which made
use o f  Database Software's
Mini Office

"All t h e  t u t o r s  h a v e  a

working knowledge o f  t he
machines but we need a ful l
time computer tutor", he said.

"Indeed there are plans for
courses on programming and
word processing which w i l l
require such a person.

We are vety happy with the
BBC Micros bu t  we have to
regard them as a means to an
end rather  than a n  e n d  i n
themselves.

"The classes take them as
they find them and are taught
not to regard them as magic
wands".

The computer on a card
RECENTLY formed Warwick-
shire company. Central Con-
trol Systems i s  planning t o
release a new "cuckoo" com-
puter soon.

The Forth-40 i s  a  s ing le
board computer designed to
work w i th  t h e  ABC Mic ro .

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

It i s  supplied as  a  single
height Eurocard and uses an

enhanced 6 5 0 2  processor
running at 2Mhz.

Further fea tures  inc lude
two programmable counter
timers, auto run capability at
switch on, an RS232 interface
and battery-backed memory.

The board will cost .E130.

TWO mi l l ion  French people
now have access t o  pages
from Cee•fax thanks to a ABC
Micro.'

The BBC has just begun a
six-months experiment wi th
the French K iosk  t e l e tex t
service to provide a selection
of Ceefax pages.

The major problem to over-
come was that the two sys-
tems o p e r a t e  d i f f e ren t l y.
Ceefax pages are on  a  car-
ousel — you wait for them to
come r o u n d .  T h e  F rench
system has a  pile o f  pages,
each section of which can be
called directly.

The BBC Micro overcomes

M e r e
BBC!

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

A spokesman f o r  Ceefax
explained t ha t  the Channel
crossing h a d  c o m e  a b o u t
simply because t h e  French
had asked — and there was
the poss ib l i ty  t h a t  Ceefax
could make money on it.

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

they have about two mil l ion
subscribers", he said.

"They d iscovered a b o u t
40 ,000  r e s i d e n t  E n g l i s h
speakers i n  t he  Paris area
alone and they also believe
there i s  educa t i ona l  a n d
tourist interest in the pages".

Another di fference about
Kiosk — just one of a number
of services offered on teletext
in France — i s  t ha t  news-
papers take space on it. From
now on, the ABC will provide
news beside them.

Initially about 100  pages
will be  made available from
Ceefax, updated as often as
the BBC can manage.
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FONTWISE+
VCMD002cla
FONTWISE+
FONTIVISIE-1-
FONTWISE+
if zn;xe-1-
tONTIVISE#

ARTROOM MASTER E25.00

ARTROOM COMPACT E27.00

ARTROOM + MOUSE E59.90

State whether for Master or Compact

FONTWISE+ PACK E 3 0

The FONTWISE+ pack contains FONTWISE+.
the F O N T  E D I T O R  a n d  2 2  Fonts.  A D F S
version now available for  MASTER series.

Add E 4  for  3.5 inch version for  Compact.

Send for our catalogue today.
12 MiCRO USER A p r i l  7987

98 Middlewich Rd
Northwich
Cheshire
CW9 7DA
Tel: 0606 48511



PIERO rEDIR ComputerSupplies
0 7 0 7  o r  0 7 0 7  5 0 9 1 3  D e p t  MU Ryaal Mount, baker Street,:Potters Bar, Herts EN6 2BP

Price per 1000 1,000 2,000
70x 36 4.20 3.80
89 x 36 4.30 3.90
89x 49 5.90 5.30

102x36 4.50 4.20

Printer Ribbons
Mixed types for quantity breaks

2+ 5 +  1 2 +
ACOM AP 80 2 . 7 0  2.30 2.10

AP 100 2 . 7 0  2.30 2.10
Ink Jet Cartridge 7 . 5 0  per pock of four
Brother M1009 3 . 5 0  3.00 2.80
Red BrawriBlue Green 4.95 4,65 4.25
HR15MS 3 . 3 0  2.90 2,60
HR 15 Fabric 3 . 4 0  3.00 2.70
Canon PW1 156/1080 3 2 0  2.70 2.50
Rea Brown Me  Green 4.70 4 2 0  3.90
COMTOOICS GLP 3 _ 5 0  3.00 2.80
Rea Brown Blue Green 4 9 5  4.65 4.25
Daisystep 2000 WS 2 . 9 0  2.40 2,20

Fabric 4 , 1 0  3.80 3.50
Epson PK/MX./RX 80 2 8 0  2,40 2 2 0
Rea Brown Blue Green 4_00 3.30 3,10
LX 80 2 _ 8 0  2.40 2.20
Red Brown Blue Green 4 0 0  3.30 3.10
Juki 5510 2 . 8 0  2.40 2.20
Pea Brown Blue Green 4,00 3,30 3.10
6100 MS 2 . 3 0  1.90 1.70
6100SS 1 . 4 0  1.10 1.00
2200 Fabric 3 . 6 0  3.30 3.10
2200 SS 3 . 0 0  2 6 0  2_40
2200 Con 3 . 9 0  3.50 3,30
kaga KP 81 0/91D 3 2 0  2 7 0  2.50
Red Brown Blue Green 4.70 4 2 0  3.90
I1a IyMT80M/S  3 . 8 0  3.00 2.80
NEC PC 8023 3 . 6 0  3.00 2.80
0k180/82 1 . 5 0  1.20 1,10
Red Brown Blue Green 2.40 ZOO 1.80
Panasonic K)<P 110 3 . 9 0  3.40 2.90
Quendato 2000 MS 2 . 9 0  2.40 2 2 0

Fabric 4 . 1 0  3,80 3.50
SelltashoGP80 2 . 7 0  2.30 2.10

GP100/250 2 . 7 0  2.30 2.10
GP500 3 . 7 0  3.10 2.90

Pea Brown Blue Green 4.90 4613 4 2 0
Shiniva CP80 M/S 3 . 8 0  3.00 2.80
SinitPi Corona
0100/200 4 9 0  4,50 4.00
Et 1000/2000 M/S 8 . 3 0  7,70 7.00

Fabnc 3 . 7 0  3.40 3,30
Corr 4 . 1 3 0  4.50 4.30

Star Gemini 10x 15x 1 . 5 0  1 2 0  1.10
Rea Brown Blue Green 2.40 ZOO 1,80
NI_ 10 5 . 5 0  4_80 4.50
Walters WM80 3 . 8 0  3,00 2.80

2000 3 . 7 0  3  30 2.90

It tho ribbon you require Is not listed
ring 0707 52698 and lei us quote

IHead Cleaners
DISCS with 15m1 cleaning solution
51/4" Head Cleaner 4 . 0 0
31/2" Head Cleaner 5 . 0 0

I  Printer Leads

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

/

IPrintout Binders

Adjustable hardback ring Pincer for
1 1x91/2 to 12x9 1/2 cant paper 40rnm
paper capacity
BLUE RED or BLACK
set of 5 indexes

£4.90 each
S2 30

I  Disc Mailers

Price each 50+ 100 -
Rigid Cardboard holds 40p  28p
up to 3 discs

Swivel Bases
for Monitors

-
Pan tilt revolves around 360'
12.5* tillable up and down
adjustable by front mechanism.

17' Monitors E l  2.00
14" MOrlitOrS £ 1 5 0 0

'Adjustable m o t
Copy
Holders

Printer Stands
5mm clear perspex
405 x 325 x 100mm

80 column printers
132 column printers

A4 Adjustable
desk clamping. Plate

positioned 360".
£13.90

M  Adjustable desk
clamping. Magnifying

cursor line paper
height adjustable clip,

paper thickness
adjustment.
£20.90

Computer Labels
Continuous fanfold. sprocket fed

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

191/2" Backing Sheet for

Fixed Tractor
1,000 2 . 0 0 0

70 x36 3 across 4 . 2 0  3 . 8 0
89 x 36 2 across 6 . 6 0  6 . 3 0

102 x 36 2 across 6 . 7 0  6 . 4 0

Computer paper
Plain fanfold, micro pert  edges

!size W e i g h t  1000's Price per box

1 1 xt91/2 6 0  2

L

E19,90

Micro Media Brand
Universal 51/4" Discs
Reversible with 2 notches and index
holes. Lifetime guarantee. hub rings,
envelopes, labels. Suita ble 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 per 10 Discs

10+ 3 0 +  S O +
SS/DO 40 6 . 5 0  6 . 0 0  5 . 5 0
DS/DD 40 7 . 5 0  7 . 0 0  6 . 5 0
DS/DD 80 8 , 5 0  B O O  7 . 5 0

1/2Unbranded 3 "  Discs
Lifetime Guarantee/lobel sets
SS/DD 1 7 . 0 0  1 6 . 0 0  1 5 . 0 0
DS/DD 1 9 . 0 0  1 8 . 0 0  1 7 . 0 0

3 M  S W '  Lifetime Guarantee
SS/DD 40 1 0 . 3 0  9 . 9 0  9 . 6 0
DS/DD 40 1 2 3 0  1 2 , 2 0  11 . 9 0
DS/DD 80 1 5 . 2 0  1 5 , 2 0  1 4 . 9 0

3 M  3  l e  Lifetime Guarantee
SS/DD 2 0 . 5 0  2 0 . 3 0  2 0 . 0 0
DS/DD 2 5 . 5 0  2 5 . 3 0  2 5 , 0 0

Verbatim Datable 51/4"
SS/DD 40 11 , 7 0  11 . 4 0  11 , 1 0
DS/DD40 1 4 . 7 0  1 4 . . 4 0  1 4 , 1 0
DS/DD 80 1 9 . 7 0  1 9 . 4 0  1 9 . 1 0

gsm p e r  box 1 box 2  bits+
14.40 13_60

80 2  1 7 . 8 0  16.30

112Ax 91/4 7 0  2  2 4 . 0 0  21.
90 1  1 5 2 0  12

• EXACIA4S24.90 A 4  fixed tractor paper available
70

Disc Boxes
MM 10051/4 x100
MD10051/4 x100
MM5051/4 x50
MD50 51/4 x50
MM 40 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

3 for 4.00

Ail mrwmD boxes anti-static with lock
7

•  Educational and HMG orders accepted. C Trade enquires. •  Personal callers welcome. •  Open Sat 10am - 4pm
Orders despatched 24 hrs
Please arlow 5 (Jays for
delivery. For next day delivery
please ring for details.
Postage covers UK only

ALL PRICES INCLUSIVE OF
POSTAGE & PACKING

Please add VAT at 15%

24-Hour Credit Card Orders

0707 52698
i r t i r r i r t  e r i r r i t r i
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PRESENTS A S

COMPACT
SU
COMPACT

REVS • REVS TRACKS
ELI-IE RRP

criADEIAARATE
REPTON 2,GALAFORCESTRY

PRP M I 6

Ma Mo a1191/14ao Er.

DISCS
PERIORACOMSOFT

EltSCS 3-5-
RAP 91995 Our Pnce 91866

91996 0 0  Pitce E17.25
COMB ATIPEECH

KERS RUN
sad Cm Price 91145 earl

LC1.
WM*0 FrenchiNkla Mat* M I ,50ear,

C.D.S.

FOOEken Clough' sTBALL FORTUNES
RAP O u r s

OIS u a s  1 2 9 5
Dec 1 7  9i5 1 5 9 5

GREMLINS
Foothekc of le  Yest

CA Only
RIP 99.96 Gtes ES 65

ACORNSOFTSUPERIORSAcossons

Cas
5sc

ACORNSOFTS

Ge,
Eitc

Compact

Eds.
(INS
13.45
16.95

m H I T S  VOL I
PPP O u r s
5.95 8 . 4 5

11.95 1 0 . 6 5
HITS VOL II

ARP O u t  a
9.95 8 4 5

MOS e 1 0 . 6 5voisiore 91 215 arl

SPECIAL OFFERS
MMIC MUSHROOMS

Dec DO 96
MAZE Cm LS 95

VIE AR KUNG RI Gm 16.95
POLE POSM014 Cas 95.95

TRIVIAL PURSUITS Diet C15 95
OFFICE MATE Cm only 910_00

Ends i 54h Aort 1987
MN OFFICE II

Our
ARP P r e s

Gas 14 .95  12.95
525' 16.95 1 4 9 5
Y 1 9 9 5  1 7  95

T. ELECTRIC DREAMS
RRETRACK

BBC 8 • MASTER
RAP a m

Cas Only 0 . 9 9  8 9 9

,..04- R R E B I R D S
CHOLO

RAP O u r s
Cm 1 2 9 6  1 1 . 4 5
Disc 1 7  95 1 5 9 5

VOI  D O M A R K S
TRVIAL PURSUITS Voting Payers

RRP
Gas 1 4 9 5
Drec 1 9 . 9 5

VINE MICRO'S ROM
SOFTWARE AODC014

RRP tz.co Out Price t26.03
REPLAY

PRP MAC Cts Prioe 931.50
Pleam maw Cp *mem

LOGOIRON LTD
XOR
RAP O u r s

Cm 9 , 9 5  6 4 5
Dsc 1 2 *  1 1 . 6 5

ACORNSOFT
VIewspel Rom
Aviator icas)
Aosta lcisol
Firebug tom/
Snooker ((Mc)
Groway lo Kam tome)

AKTR79LINKWORD
of Hand (cup

Mee
Sparish
ADDICTIVE GAMES
Foetal Manage
Boar
ADVENTURE 11/T,
llobin of Shave:0d
ALLIGATA
Docathion
Who Da ss Wes II telmj
Dar Guest (disc)
Son of Slagle
ATARISOFT
Pie Porabm
RolAwcon
BUG BYTE
Twin K(gdati Vailey Ica)
Tennis ices)

Atic (Cat)
Swap Pond (cm)
Robots
Cricks
Star goo 7

2

COS.
Cokems Chess IV jut
Colosem Chess IV 099c)
Siete Davis Snooker icas)
Szem Oast Snooker Hies:
CLA RE
Rohe :also
Fonmise PAC )
Dom (RCM)
acel rciscl
Recka III (dsd
Ernamed eeta ELM Idszi
0441 ease thlibes toted
Micron Rom
Maorcm OrM
COMSOCT
%Mo.
DR. SOFT (' Dm 40T add(2)
747 Right Sm.
Feantom Come

Phardom Riad
DATABASE Osce add e3j•
Red Arrows'
Inman! 969 Olice
1Rorns on toad

DESIGN PEOPLE
Tang Om)
SrAtismalt tdsci
DOMARK
Tneal Piguils icasj
Tema/ Rust's !dscj
DURELL MARTECH Disc add E3)
Sern lo i  Mip potter .:ded AeOM

XS oily
Tanen'
Wag (call
War (asso)
Cornbal ty19
ELITE
Arwctl cm)
Ansoll
Correnanclo (cacti
Commando tried

RAP Outs FM
EPIC SOFTWARE t:Olsc mrskins add £2)

39.56 3 5  55 T h e  'Wheel &Ionise Ccasl 9 9 5
14.55 1 3  25 C a S l e  Frarotalaan iC4SI 7  95
17.65 1 5  25 T h e  Nem oI tie Hoty Glaa least 7  95
995 8 . 9 5  1 6 9 9 1 c m  cir Kern Ccael 7 9 5

11.50 10.50 R A L E I I R D
9.95 8 . 5 5  S w i n e  Icas) 9 . 5 5
996 8 . 5 6  S e n t r a ,  .Icisc) 1 4 4 5

GIL SOFT
1495 12_95 T h e  Cul tom) 1 6 9 5
14.95 1295  T h e  Dui oisc) 2 2 9 5

GOIEM II* CMC version ackl al
8.96 7 . 9 6  E d m a i o n  I 5 . 0 0
9.95 8 9 6  E C L A a t o n  9 8 . 0 0

Fun set words 8 0 0
295 6 9 5  F a l  v4111110631•E 8 . 0 0

-Igsaor 9 0 5
9 95 6 . 9 5  H E W S O N
995 8 *  H i w i t r o w  AT.C. 7  56
9,96 8 . 9 5  E m u ' s *  Diamond 7 . 9 5
7.95 6 . 9 6  S o u t i o n  8c4e 7 . 9 5

A5131CON SOFTWARE
995 8 . 5 5  P s y c a s s i s  7 . 9 5
9.95 8 . 9 5  C a s e r n a r  Cows 7 , 9 5

Contapion 8 9 6
295 B o g  Erre II (tat) 7 , 9 5
295 F r a n k e n s t i r  2000 8 . 9 5
2,95 I n t  MegasponsGrommis 8 . 4 5
2.95 L a g  of tie Free 1 *
295 T h u r O r s t r u c k  7 9 5
295 T h u n d e r e n g i  II toss) 7 9 5
2.95 T h u n d e r e n g t  II (disci 1 1 . 9 5
2.95 I N C E N T I V E
295 M o m  Creme (call 7 , 9 6

Mom Orissb hied 9 . 9 6
9.95 8 2 5  G r a p h i c  Ads, Cream (cal.:. 2 2 . 9 5

14.95 1 2 9 5  G r a p h i c  Ads. Creme( (disc) 2 7 9 6
8.96 7 9 5  I M A G I N E

12.96 11 9 5  ) I M 9  9 9 5
Vittardore 795

1200 11,00 Y e s  At Kuno) Fu 5 5 5
2000. 1990  K u n g  Fu Idsd 1 2 . 5 5
34.50 31.50 H g e m p o r s  Cdisc orty) 1 2 . 5 5
27.50 25.00 V i e  At Kung Full coat) 8 . 5 5
15 00 13.50 Y o e  k Kung lull t.led 1 2 . 9 5
2501 2 2 0 0  K O V A C S  SOFTWARE 'Disc version add El)
1290 1 0 8 5  F r e n c h  Missess A ci a• 8 . 9 5
*CO 3 6 0 0  G e t m a n  Mister A co 0 8  95
35.03 3 2 0 0  S p a w n  Tug A or Ft 8  95

Answer Bad; Jim or Sen.' 9 9 5
4.56 3 8 5  k e t r e t  Back Sporr 9 9 5

Identity Expo*. 7 9 5
795 6 . 9 5  L C L  !Disc tesson latte9rime
996 8 . 9 5  M o o  Matz (24 prop. 90. Level) 24 .93  2 1 5 0

1995 1 7 9 5  M a c  Ergish (.24 crags 0' Lieell 2 4 9 0  21.93
Mega Ram IA' I M O  2 4 . 5 0  2 1 5 0

8.96 7 . 9 5  M a o  Nest ITY Lezell 2 4 . 9 0  2 , 5 0
LONG/AM.'S SOFTWARE

59.95 54.96 R r s i  lames 'Chess 61.1 9 1 6  8 9 5
LEISURE GENIUS (Dec add 921

1299 11 6 5  S a r t r e  1 2 9 5  1 1 1 5
10,99 9 6 5  I t o r o p o l y  1 2 9 5  11.65

LEVEL 9
14.55 12.45 P k *  ct 9 9 5  8 . 9 5
1995 1 5 9 5  A d v e n t =  9 9 5  8 9 5

(ungom Advelicre 9 . 9 5  8 9 5
Ernerald lee 6 . 9 5  5  95

12.95 11 6 5  t o r %  ct Time 9 . 9 5  8 . 9 5
9.85 8 4 5  R a m  to Eder 9 . 9 5  8 . 9 5
6.95 7 . 6 9  S r o w b i l i  9 . 9 5  8 . 9 5

14.95 12.95 T h e  Wym cd Paiadse 9  95 8 . 9 5
8.96 7 . 9 6  R e d  Moon 6  915 5 .95

Out

645
6.55
6.55
655

8.45
12.95

1545
2945

7.01
700
TEO
7E0
100

6.95
5.95
695

6.75
6.95
695
6_95
596
7.45
6.75
6.75
6.75

1065

8.95
645

2045.
25.00

8.95
8.95
895

1 I 65
11 65
7E5

1165

7.56
1.95
7.95
8.55
9.95
6.95

LLAMASOFT
Colcucepace tom)
MASCEN SOFT
Treasure km
Bod, &sets
Buis Eye
Goil Rte
MELBOURNE HOUSE
Clasac Artentse 6 , 9 5
Hams/sad 7 . 9 5
Tenormcano6 7 . 9 5
Hablort (cm) I t %
Exploding Fist icasi 9 . 9 5
Exploding Fifa lcisO) 1 4 9 5

y Geents 8 1 5
MC °POWER tDisc version add 92)
Cr. Who/Ferrol Wee 1 8 . 9 5
C a s t l e /  1 2 . 5 5
Clouts 7 . 9 6
Oleos 7 9 5
Kilo Gorilla 7 . 9 5
Fels in F actoiy 7 9 5
Shock Cat 6 , 9 5
MRAORSOFT Om v o w  add 93)
Count sell Cam 7 9 5
Fiel Sept 8 9 5
lerehme tor AC Ake 796
Ouck INniting Rut 6 . 9 5
Harrier SI:le-Face 9 . 9 5
MC LOTH LOREN
Radom! 6 . 5 5
Parse 6 . 9 5
Johmy Rob 6 . 0 5
Special Opera/re 6 9 5
Ilatgame 6 9 5
warfarin:. 995picRoarE
Er Best 4 . 9 5
Regret 4  95
AMA 4 . 9 5
MOSAIC
EA, Ine VIle9; loss Cat) 7 9 5
OCEAN
Daief MOMPton Strom last (cm) 8 . 9 5
Daley Thompson &tersest (dIm) 12.95
Math Day 9 9 6
REDSHirt
6ngiceb Chi Wa toas) 9 9 5
roolacc sofTwAng (Ciso version add 925
Boat 9 . 9 5
Enna 7 Cdied 1 7 . 9 5
Nand ol law 9 . 9 5
Rd Hanson 9 , 5 5
Rem* Theraus 9 . 9 5
1•019rem 9 . 9 5
RIASIDS l'Cleo version add (1)
Operas,* Salm 7 9 5
Wkomy 6 9 8
Wooctuy End' 9  96
SHIELD
0 trot Maths Ex 9 , 9 5
0 Lyre Chernisty EL. 9 . 9 5
0 les* Pheaks E IL 5 5 6
SOFTWARE INVASION (.Cisc term add 91)
5D Bomb Alm 7 . 9 5
Gunseom 7 . 5 6
Blitzkrieg' 1 . 9 5
Jet Boat 1 . 9 5
30 Gra* Pm' 9 9 1 5
Slakway to Her 1 2  95
SOUIRRELSOFT
514001

ACCESS HOTLINE
Ask tor Jscoul21.st Software 0625 528885

24Hr Answer Service
 (ELECTRON VERSIONS AVAILABLE)

RAP

7.95 6 . 5 5

9.95
7.95
895
895

Om*

8.95
8.95
895

6 95
6.95
695
6.95
8.96
9,95

769 6 5 0

995 8 .95  2 1 s 1  Schwan/ Limited. 15 Bridget-41d Avenue, Wilmsaw. Cheshire, 9K9 2JS. Tel: (0625 528885)
14 95 136.5 A L L  PRICES ARE INCLUSIVE OF VAT AND CARRIAGE
9 55 8 . 9 5  O V E R S E A S  ORDERS PLEASE ADO 91.00 PER ITEM

1435 13.65 W e  guarartee All Mee are originals. We ober a quick and reliable service.

ARP
-Dregs 8 . 0 3AcomisoFT10,10
SUPERIOR SOFTWARE ('Dec version add

895 T e r s p e s t  9 9 5
6.95 s c i o n  9 9 5
1.95 D e a r  Ste 9 9 5
766 R e c e n  2 9 9 5

Citadet 9 9 5
595 S e w n '  9 . 5 6
685 K a r a *  Canter (ca) 8 . 5 5
6,95 K a r a l e  Corribm (disc) 1 1 . 5 5

13.45 T h r u s t  (cas) 7 9 5
8.95 I t t u s i  (disc) 1 1 . 9 5

13 45 S t y k e r s  Run gobs; 9 . 9 5
7 95 S e y k e r s  Run (disid 1 1 . 9 5

Gala Force (ols) 9 . 9 5
17.25 G a a  Fotcs Ilsci 1 1 . 5 5
11.65 R e p O n  3 Ices) 9 9 5
6.95 R o o m  )pied 1 1 . 9 5
6.95 R a v e n s A S  (oss) 9 9 6
6,95 R a g n s t u t  (led 1 1 . 9 5
695 E l m  tots) 1 2 . 9 5
595 E l l a  (cisd 1 4 . 9 6

Rem'  4 Tradt icas:, 1 2 9 5
6.95 R e v s ,  4 Tw o  mho 1 4 . 9 5
7.95 T Y N E S O F T  ('Dec vereons ada C3)
696 G o a l  Ccasj 7 . 9 5
595 G u i  (disci 1 1 9 5
196 F u t t e r * *  icas) 1 . 9 5

FulsesnOtA HMO I I *
515 J e t  Sol Wily 11 C...ati 7 . 0 6
5.95 J e t  Set Wily It (ciso) 1 1 . 9 5
5,95 T h e  ag KO. i640 7 . 9 5
5.96 T h e  Big KO. tdricIi 1 1 . 9 5
5.95 Commonwea l / 1  Gres lcael 1 . 9 5
8.56 C o n n e y r w s z t  In Gimes I Eked 1 1 . 9 5

US Crag Racing' 8 . 9 5
396 V i r d a l c o .  7 E 6
395 I a n  Barawsiesr 7 9 5
3.95 b l o u s e s / a '  6 . 9 $

wnie, Olympks. 7 . 9 5
695 J e t  Set Wry 6 %

U.S. GOLD
1.65 S C r t r u l l s r  9 . 9 5

11.65 B e e c h  Head 9 9 5
8.95 R a p e i  Aare 7 9 5

Imposettie /Anion toast 8 . 9 5
595 I m p o s s b e  Mission toted 1 4 . 9 6

Crnsta Cm/est:cm:I 9 , 9 5
815 C r y s t a l  Case% (deo 1 4 , 9 5

16.45 R a i d  •9/to Morems 9 . 5 5
8.95 U L T I M A T E
0.95 A l i o  Atm
0.65 M i e n  8
8.65 K r i g h t g e

Jerpac
6.95 S a o n e  Wolf
5.95 N o t s u n e
8.95

7.96
9.05
995
195
6.96
9.96

Word Garnet *sc 8.95 Rotel
Stir NOM cm 2 . 9 5  Skinsood cm 5 . 9 9
Prtail cm 2 . 9 5  Jet Poise Jam cat 2 99
Ether!cat 2 , 9 5  KOer G99,1 cm 2 .99
ConSicsion cm 4,95 Jet Goal cat 1 9 9
Gwrems cas 5  99 Overdrive sae 4 9 8

Dem
190

C21
995
898
895
8.95
6,95
6.95
7.95

10 95
695

10E6
875

1068
675

11.65
845

1065
8.45

10.66
11.65
13.65
11.65
1365

6.50
19.65
6.50

10.65
690

10 65
550

1065
650

19.65
5.95
6.50
6.95
5,95
695
795

8.45
8,55
6.95
7.65

13.65
8.45

13.45a.45
695
895
895
6%
898
8.98

Stock Salo Ring for Availability

SPECIAL OFFERS
CASSETTE ONLY

crvcxle
Mr. Wimpy
Fortress
B.C. Bill
J.C.B. Digger
Crusewocci Pun eir

3.95
4.95
3.95
3.95
4_95
3.95

Please send ma; CAS E  Chsc i l  4 0 T E  BOT E
Corweact Disc 0
i•

2
3.

4.

TOTALS

Please make cheques payable to:
21st Software Ltd

Send Orders to:

21st SOFTWARE LTD. Dept MU
15 Bridgefield Avenue,
Wilmslow SK9
Tel: Wilmslow (0625) 528885

N a m e _

Address

Post Code

Tel No

14 MICRO USER April  1987



wo shows BBC Micro
users shouldn't miss

1

\--- Renold Building
\ U M W
/ Sackvi Ile Street

Manchester

I O U
MARCH
10am-6prn, Friday March 20
10am-6pm, Saturday March 21
lOarnAlum, 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!
Discount ticket for
the Manchester Show

•••• 111  IN
Bring this coupon to the show
to get 50p per person off the
normal admission price of E3
(adults), E2 (children).

•  Valid for up to four people.

BBC MICRO

50p
OFF

1 Oam-6pm, Friday, 20 March I I
10am-6pm, Saturday, 21 Marc
10am-4pm, Sunday, 22 March 1

Renold Building •
MIST,  Manchester •

Buy
your

tickets
NOW

and save

11
per head!

1

Advance ticket order
for the London Show

t ; Adult tickets at E2 isayc Eli

r , under 16s tickets at LI. L

Total

Ohmic enclosed made payable to
Database Publications Ltd.

I ; Please debit my cedit card account
AccessNisa
E S S I
admiaalea el doe,
C3 Isdigtsl, f 2  eadet 160

n-  r-ri L I  Li  I L i l l

New Royal
Horticultural Hall
Westminster
London SW1

10am-6pm, Friday May 8
10am-6pm, Saturday May 9
I0am-4-pin, Sunday May 10

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

_
Posi S k o v /  linage.
&rope Halm', 68  Citester Road,
Hazel Crave. Slockeert 5117 5Pir.

Name

actrize88
•

Stgned
MIME ORDERS: 0ing Show Hotloir 001-410 0171

New Horticultural Hall,
Landon, May 8-10

Arap.sc . ; r o t r  pao a r i a  a e c t e 3 3  Aer

1.111 1 1 1  1 1 .  1 1 1  1 1 1 1

April 1 7  MICRO USER 1 5



*
1 W l L L A K  CoFUflER r i 3

4  F R E E  CATALOGUE and full price list. Call now for your issue. *  P R E S E N T S

100m Cable £89.00
Station Lead Set E29.00
Econet Starter Kit E99.00
Econet Bridge E199.00
Level I Fileserver 40 Track E99_00
Level 2 Filesaver 80 Track 1235.00
Print Server Eprorn £49.00

BBC7;4,1;4 A MASTER
COMPACTM A S T E R  1 2 8

Complete With Internal
Software £ 4 2 0 . 0 0
Master Turbo Upgrade E 1 1 3 . 9 5
Master Econet Module £ 4 6 0 0
Master ET E 3 7 3 . 7 5
Master 512 E 2 1 7 . 3 5
The Master 512 upgrade board
incorporates the Intel 80186
processor. plus 512K bytes of RAM.

. 0 0 1 0  Digital Research DOS $ , which iscopatible with both MS/DOS verSiOn

0 0 0  2,  and CP/M 86, a 'lows you to run alarge proportion of the most useful
A dual 80 trackprograms available.

disc drive is required to run
programs on the 512 Provided free
with 512 upgrade board are three
GEM packages, GEM Desk Top, GE M
Write, GEM- Paint.
Eprom Cartridge E 1 4 , 9 5

o o l l  Reference Manual Part I £ 1 4 . 9 5
Reference Manual Part 2 f l i t  9 5
Z80 Second Processor E 3 7 9 . 0 0
Acorn Prestel Adaptor £ 1 2 5 . 0 0
Acorn Teletext Receiver E 1 3 5 . 0 0
Winchester Disk Drive

g o o .  10  MBYTES

£1250.00
Winchester Disk Drive
30 MBYTES E 1 1 1 5 0 . 0 0

E C O N E T  A C C E S S O R I E S

40 117griffegi,  kAi•Adaid,4A;IA
64K Upgrade Kit
17170 Upgrade Kit
ADFS ROM

• D i s c  Upgrade Kit

Econet Upgrade Kit
Speech Upgrade Kit
DNFS ROM

£39.95
Eagle
£29.95
E85.00
£49.00
E49.00
E20.00

0  WORD PROCESSING
0  SPECIAL PACKAGE

P A C K A G E  1
Based on Master 128. The Twilistar
All in One Word Processing Package
contains a Master 148, View 3.0,
viewsheet, High Res Green Monitor.
BOOK Dual Drives with PSU,
auendata Daisy Wheel Printer
together with a box of Discs. Paper,
and all the Cables E 9 9 9 . 0 0

PA C K A G E  2
Based on Master Compact 128. The
Twillstar package includesCompact
128, latest version of the View Word

0  processor. single 64I3K disk drive,

monochrome monildr,
correspondence quality printer. All
connecting cables for above and
also 5 disks and some paper.

f625•00

1 . 1 1 1 1 1 1 1 1 1 0 k

Tip/Oster continues to offer the

O .  MASTER COMPACT for your HomeEducation and Business needs'
Complete with bundled software
and an integra13.5- Disk Drive in the
following systems:-
S Y S T E M  1  1 , n c _  wATi E 4 1 4 . 0 0
•128K• •Single 640K Drive* 'UHFModulator'•Bundled Software'
SYSTEM 2 I n c . vAT:.E488.75
As System 1. With •12" High Res,
Monochrome Monitor*
SYSTEM 3 ( i n c .  VAT I E626.75
As System 1 Wi th  •14" Medium
Res. ROB Monitor.
SPECIFICATIONS: *  Compatible
with Master Series micro subset *
128K RAM inc 64K sideways RAM *
MK ROM inc 32K MOS, 16K BASIC
*  Up to'4 internal ROM sockets *
3.5" 640K formatted disk drive *
OUTPUTS: VideoiRGB(Printeri
Mouse or Joystick *  Disk drive *
loptionall Econet *  Serial *  SV
power from disk drive module *
Usual 8 BBC disply modes inc.
mode 7 *BUNDLED SOFTWARE:
Pull down menus •  Desk top inc.
note pad, calculator • VIEW 3.0 •
CARD INDEX •  Full LOGO '  BBC
BASIC 4,0 • ADFS ,  Utils • Welcome
suite •  Tutorials •  11770 DFS under
l icenCt)
2nd DRIVE KIT £ 1 1 3 . 0 0

Phillips CM 8533 Med Res menitor
with dark glass etched screen
composite video input ROB and
Audio Input f 2 8 9  00

Taxan Super Vision 620

Phillips AM 1507
Green Screen 0 9 . 0 0
Phillips BM 7522
Amber Screen £ 9 5 . 0 0
Kaga KX 1202G
Hi Res Green E 1 2 0 . 0 0
Kaga KX 12030
Ultra Hi Res Amber E 1 2 0 . 0 0

H n t r x  H x 12 Dark Gloss Screen
high resolution monochrome
monitor 17 Composite Video &
Audio input E 7 5 . 0 0

C O L O U R  M O N I T O R S
Microvitec 1431 Stet Res £ 2 0 1 . 2 5
Microvitec 1451 Med Res 1 2 7 0 . 2 5
Microvitec 1441 Hi Res 1 1 9 1  00
Microvitec 2030 Cs 20
Std Res
Microvitec 1431 AP
Stcl Res
Microvitec 1451 Ap
Med Ras

E425.50

€224.25

129325

High Resolution colour monitor
with several unique features, at
an affordable price.
SUPERVISION 620
t r  ROB High resolution colour
monitor. Fully compatable with IBM
Apple, BBC and most other Personal
Computers. 635 a 312 line resolution.
Positive or negative sync input.
Text colour switchable to green.
amber, white or blue or inverse
white. Super high contrast tube.
Optional tilt-swivel base (with
clockicaltmdar available'. Special
introductory offer. E 2 9 1 0 0

r '••
'

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?
SI M PLY 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
TV/computer switch allows the
tuner to stay permanently
connected to the computer and
at the same time to an/  antenna.

OUTSTANDING PERFORMANCE
OUTSTANDING VALUE

Just released by Hantarex 14'
Colour Monitor Standard Resolution
RGB PAL Audio Input

(Inc. VATI £ 1 7 5 . 0 0

S P E C I A L  O F F E R
Mihuborhi 1404 Medium
Resolution Monitor with 640 X 200
Pixels ROB available with IBM or
BBC Leads. £ 2 2 9 . 0 0

S W I V E L  B A S E
Tilt and swivel base for 12" or 14"
monitor or TV. 'Looks very elegant"E1725

A
or6T,Tftvt9v w

dAd#14Pit A al
0  MITSUBISHI DISC DRIVES IIIP-

formatting diskette, comprehensive
drives are supplied complete with

p p u s e r s  manual and all necessary 0

User Friendly Disk Drives 100% BBC
compatible slimline disc drives. All

•  Double Sided MD 400A Single 400K

Double Sided
MD 802C Dual 400K

E118.00

00
51 1 0 ° °

cables. Al l  drives are 40(80 Track
switch able at the front and have two
years warranty.
51/4" Drives w i thout  P.S.U.

Double Sided E 2 4 9 . 0 0  0 °

/rs' Dr ives w i t h  PS.EL0_
9.21

MD 400B Single 400K
Double Sided
MD 802E Dual 400K f 1 3 5 . 0 0

Master

 1 1 1 1 .

S P E C I A L
MD 802D Dual 4130K Drives
horizontally mounted in a monitor
stand to f i t  both the BBC B and the

series. 1 2 6 9 , 0 0

' ' f : - - - - -

. _ . -

Now available
Texan Mult ipurpose t y p e  Printer
Buffer KIF-4308 compatible with
any Centronics interface
printer E 1 4 9 . 0 0

GENERAL COMPUTER
ACCESSORIES

MODEMS E P R O M S
Components and spare parts

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  serv ice  d e p a r t m e n t

Repairs for computer printers
and disk drives. Call

01-574 5271
and ask for our engineering
depatment.

visit our
NEW SHOWROOM

Open 9am-6pm Mon-Sat
OPEN SUNDAYS 10-2



KX-P 1080 DOT
MATRIX PRINTER
• NEAR-LETTER COJALITy PRINTING
IN ALL PITCHES
• OPERATOR ACCESSIBLE PRINT
MODE SELECTOR IStcliPgm
Comp.)
• FRICTION FEED AND
ADJUSTABLE TRACTOR ARE
STANDARD
• WORD PROCESSING FUNCTIONS
Liu st ification, Centering. L&R
alignment)
• PROPORTIONAL SPACE PRINTING
• HIGH RESOLUTION, DOT.
ADDRESSABLE GRAPHICS
" UP TO 40 DOWN1OADABLE
CHARACTERS
• COMMAND CODE COMPATIBLE
WITH POPULAR PRINTER
SOFTWARE
• PRINT SPEED, DRAFT; 100
NLQ; 20 COMPRESSED: 85
• 9 PIN PRINT HEAD

C I T I Z E N  1 2 0 D
Dot Matrix Printer. The 1200
precision printer brings to the small
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 Citizen's
unique lull rNO-YEAR warranty
make it a most for all computes
users. Fast draft output: 120 cps
Built-in NLQ: 25 cps. IBM and Epson
compatible. Plug-in interface
cartridge. Tractor and friction feed as
standard. Optional cut
sheet feeder. 1 1 7 9  00

I N T R O D U C E S  THE N E W
T E C O  V P 1 8 1 4

Dot matrix printer. VP1814 is fast
highly reliable and easy to operate.
er Standard 80 column
*The high-speed. low energy
consumption 9 wire dot head gives
printing speed of 189 cps and NLQ
speed 36 cps
*Bodirectional, Logic seeking in text
mode
*The use of ten-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, right
and full justification
*9  graphic modes are available
*Both download and inprint buffer
can exist simultaneously
la 7K input buffer standard can be
expanded to 15K
*Printing modes selectable at front
panel I NLIZedraft, Pica/Elite, enlarge,
emphasize, condense, italic
*11 Language international
&erecter font is internalized
*Both IBM and Epson compatable

MAIN UK DISTRIBUTOR
SPECIAL INTRODUCTORY PRICE

Inc. VAT:. E229.00

DAISYWHEEL

"  ..41,••••

APEX HOUSE
BLANDFORD ROAD,4

NORWOOD GREEN,
SO(JTHALL,

MIDDX UB2 4110
Tel: 01-574 5271

01-571 5938 Telex: 25247
Telex G • attn TH. •

Pww-

4,0PPP

The Panasonic KX-P 1080 impact dot
matrix printer is ideal for applica-
tions that require economical high
quality printing. It offers a variety of
print modes, all producing crisp
clearly formed characters. Wide
choice of print sizes includes semi
-compressed and commpressed
(even in near•lerter quality printing).
Operator accessible print mode
selector adds convenience. For a
reliable printer at an affordable
price, the KX-P 1080 is always a
smart choice. E 1 5 9 . 0 0

J u k i  5 5 1 0
- Gives you 180 CPS &

NLO Standards E 2 6 9 • 0 0
and thats not all! The Juki 9510 also

has hitt graphics mode, two position
'dip-switch' (providing instant
competibility with both the Epson and
the IBM (.raphic Printer!. Standard 2K
memory  (expandable to 141K) buil t- in
Parallel Centronics interface and
8-switch international character sets. If
you need colour too, the optional Juki
5510 Colour Kit gives you seven colERJrsf112_00

E P S O N  P R I N T E R S
Epson FX FOO and FX 1 )  range offers
superior printing and technical features.
200 cps in draft and 40 cps in NLQ
Complete with tractor and friction feed
as standard Offering IBM compatibiley
full graphics. Also includes two NIO
fonts, 10,1217 and 20 cpi, double height
and double width with BK buffer built in.
F X 800 1 3 0 9 , 0 0
FX 1000 E 4 9 9 , 0 0
FX BOO Sheetfeezter 1 1 4 1 0 0
P( 1000 Sheetteeder E 1 6 3  00
Epson EX 8001000 High speed printers.
300 cps in 12 c-pi mode. Also offers four
colour printing.
EX 800 1 4 6 5 . 0 0
EX 1000 ( 5 4 5 0 0
Colour option for both E 6 2 . 0 0

C A N O N  5 5 A
Wide  vers ion .  Fu l ly  IBM
compat ib le . £399 00

C A N O N  P W 1 O B O A
BO column pr in ter  w i th  160 cps draft
and443 cps Nat i  w i th  bui l t  in fr ict ion
and tractor feed. Fully compatible
with Epson FX80.Standa 0 0 rd parallelinterface. E 2 4 9

S TA R  N B 1 5
Outstanding print quality at 300 c-ps
at draft mode and immaculate 24 pin
Latter Quality at 100 cps. Fully
featured front control panel.
Centronics parallel or R5232 sere3I
interface ( 8 5 6 . 7 5

S TA R  N L - 1 0
Fine NeaPLetter-Quality, 100%
compatibility and total
reliability all in one easy to use
p r i n t e r F o r  quality, ease of operation
and dependability, nothing beats the
Star I A  •10. You gel  outstanding print
quality at 120 cps in draft mode and 30
cps in near letter Quality. Plus, the sleek
Nt.-10 offers full compatibi l i ty with most
popular computers thr0u9h plug in
interlace cartridges. Just insert the
appropriate plug in interlace cartridge
for your IBM-PC, Commodore, Apple k
or other parallel computer and youiStar
M.-10 is ready to print. Touch a but ton
on the control panel to set the print pitch
13 choices), to select the typeface and
to pr int in  either draft or W O  mode You
can even set left and r ight margins,

, make top of form settings and control
forward and reverse feed in the smallest
pitch. E 2 2 9 _ 0 0

M P 2 0 0
200 cps in draft. 40 cps in NLO mode.
7K buffer as standard 11213 down-
Wadable characters in NLQ) optional
8K memory. IC font cards. Auto in
sert Loads paper automatically to
top of form, User friendly control
panel —easy print pitch selection. IfF
board quick change Of interface to
match applications Cut sheet feeder
(optional double b i n  auto sheet
feederi IBM compatuble. 1274_05

-r!

N I P 2 0 1
Same as MP200 with 138 columns

E318.55

M I C R O  P  M P 1 6 5
80 Columns. 165 cps in draft mode.
35cos in NLO mode. Ultra high resol-
ution graphics. Friction arid traction
feed. Compatible with all major mic-
ros. Quiet and easy to use Y e a r
warranty. Epson or IBM compatible
control codes. E 1 9 9 . e 0

.4465')

C I T I Z E N  M S P I O E
The new MSPIO with 160 CPS Draft
and 40 CPS NLO. With TWO years
Warranty 1 2 0 9 . 0 0

C I T I Z E N  M S P - 1 5 E
17- Wide carriage • 136 column,
operating at M o p s  and at the push
of a switch will print near letter
quality at 40 cps. Fully Epson and
IBM compatible elic of standard
buffer built in. Standard Centronics
are optional R5232 E 3 7 9 . 0 0

PPP

P A N A S O N I C  K X - P 3 1 3 1
A Fully Formed Serial Impact
Daisywheel printer with print speed
of 'Peps. Diablo compatible print
wheels. Print pitches available are:
10, 12, 15 and proportional spacing.
Standard friction teed and optional
tractor Paper width 13.5 inches. •
Standard Centronics optional RS-
232C. Built with SK text buffer
expandable to 12K buffer. E249.00

,
M M I O

I I I

S T A R  P O W E R  T Y P E
(229.00

B R O T H E R  H R  2 0
The new Brother Daisywheel HR 20
8K standard buffer upgradabie to
16k_ Comes standardwith serial arid
parallel port E 3 6 9  00

0  DAISYWHEEL PRINTERS
GLIENDATA DWP 1120
with optional tractor/sheet feeder and
13- paper width totality. This Daisywheel
printer with 20 CPS has 96 character
printwheel compatible with the DUME.
Standard centronics interface.
loptional RS232 C) 1 1 5 9 . 0 0
Juki 8100 E 2 8 5 , 0 0
Juki 2200 1 2 7 5 . 0 0
Juki 6300 1 7 9 9 . 0 0

P R I N T E R  S T A N D
Fits near ly  a n y  w id th  o f  p r in ter.
Allows paper storage and gives ideal
v iew ing  pos i t i on .  Can  a l s o  be  used
for computers and m oni lers. Steel
const ruc t ion  p r e v e n t s  b e n d i n g  o r
buckling E 1 8 . 0 0

•

ir'crA
you can purchsse any of the
items listed. All you have to do is
write your requirements on a
sheet of paper, and we will
despatch your goods within 24
hours, subject to availability.
Please odd the following
amounts for Postage and Pecking.
Items below E10.00 a d d  E1.50
Items below E50•00 a d d  f2•50
Items below E100.00 a d d  1:3•50
Items over 000.00 a d d  E8.00

(OK Mainland only)
All prices include VAT at 15%

Prices correct at time of going to
press but subject to change
without notice
Please make cheques payable to:

rNILLSTAR COMPUTERS LTD.
Access/Visa Card Holders:

Welcome. Call now on :•
01-571 5938 or 574 5271

TELEX: 25247 Telex G attn TIL
FAX: 01-574 4326

ASK FOR YOUR FREE
CATALOGUE AND PRICE UST
Visit our

NEW SHOWROOM
Open 9am-6pm Mon-Sat

OPEN SUNDAYS 10-2

dligg C R E D I T  FA C I L I T I E S
Full creclit facilities now available
nationwide
* LOW DEPOSITS
• FAST FRIENDLY SERVICE

70101 •  UP TO 3 YEARS TO PAYWe have negotiated wi th a leading
Finance Company to provide this
additional service for  our clients Cel l
for further details Typical APR 38.3%



11 Mike Cook plays
about w i t h
evolut ion

Breeding tnslx
can be fun

ANYONE watching the recent edition o f
Horizon about Darwinian evolution could
not fail to be impressed by the simulated
evolution o f  the l i t t le figures known as
Biomorphs.

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

The principles o f  the simulation are
explained in chapter 3 of  Richard Daw-
kins book The Blind Watchmaker, where
he demonstrates tha t  dramatic large
scale development may be achieved by
the accumulation o f  numerous smal l
changes.

The appearance o f  any creature i s
determined b y  i t s  genes  wh ich  a r e
passed on  t o  i t s  offspring t o  produce
near identical creatures.

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

If t h i s  creature has  a  s l igh t l y  i n -
creased chance o f  survival then i t  will
prosper and an increasing number of the
population will carry the same gene pat-
tern. Eventually the whole of the popul-
ation may contain the same gene types.

In our simulation (to save time) each
offspring acquires one mutated gene
from i t s  parents. We can then choose
the chi ld t o  breed f rom fo r  the  next
generation.

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

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

Branching
Ang I e

O r - - : / / / / ) e
Branching
Length

Figure B i f u rca t i ng  trees
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itate a  l i t t l e  s imp l i f i ca t ion ,  s o  o u r
Biomorphs have only six.

The basic shape i s  a  s imple bifur-
cating t r e e  d r a w n  b y  a  recu rs i ve
procedure: This is illustrated in Figure

Each gene controls some aspect o f
the drawing, as shown in Table I. It is not
important, however, to understand what
the g e n e s  d o .  I n  f a c t  i t  c o u l d  b e
considered t o  be  an  undue influence
upon your selection.

The fu l l  l i s t ing  o f  the Biomorph i s
given as Listing I. When i t  runs you are
invited to choose the starting position
for your evolution.

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

Using t h i s  l a s t  o p t i o n  y o u  c a n
continue breeding from where you le f t
off if you have made a note of the gene
values.

At the  centre o f  the  screen i s  t he
parent biomorph and the mutated off -
spring are shown in the 12 surrounding
boxes. Each mutation contains only one
gene different from its parent.

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

In fact, at the smaller sizes these dif-
ferences might make no discernable dif-
ference. The gene values are extremely
interdependent and all their effects grow
with increasing complexity.

You will be invited to choose an off-
spring f rom which t o  breed the  next
generation and this can be selected by
pressing any key, A to L. If any other key
is pressed, t he  value o f  the parent's
genes will be printed and the parent will
be drawn.

There i s  nothing i n  the program t o
stop the Biomorphs growing out of their
boxes but this can be prevented by the
appropriate select ion o f  offspring t o
breed from.

Many creatures o r  shapes can b e
evolved — a simple one is shown in the
screen dump in Figure II. It is fun to give
your creations names — I  ca l l  these
Bumble Drones.

Once during development I got a pass-

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

This is a program that can be exten-
sively t i nke red  w i t h ,  a s  t h e  g e n e
maximum, minimum and increments are
all contained i n  data statements and
can be easily altered.

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

If you want t o  incorporate a  screen
dump add the line:

1085 IF  A S . "  THEN CALL dump

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

In a sense, as Dawkins points out, you
are n o t  c rea t ing  t h e  c rea tures  b u t
discovering them.  However,  a s  t h e
number of possible creatures is so large
the two processes become very similar.

The program as printed is capable of
generating 152,128,595 shapes. I f  you
could view them at  the rate o f  one per
second, i t  would take you just over 48
years to see them all.
•  Create a biomorph and win a prize —
see Page 21_

100 REM •  Biomorphs *
110 REM b y  Mike Cook
120 REM (c)  Micro User
130 MODE1
140 DIM morph(5,12),parent(5)
150 DIM gi(5,2),px(12),py(12)
160 REM READ IN INCREMENTS AND LIMITS

(MIN & MAX) OF EACH GENE
170 RESTORE 200
180 FOR A%.0 TO 2:FOR E4.0 TO 5
190 READ gian,A%):NEXT:NEXT
200 DATA 1,4,0.16,0.2,0.16,2:REM Gene

increment value
210 DATA 1,-36,-3.14,0.1,-3.14,-1&:REM

Gene minimum value
220 DATA 9136,3.14,10,3.14,18:REM Gene

maximum value
230 PROC_INTPOS:REM I n i t i a l i s e  display

position
240 PROC_INTP:REM I n i t i a l i s e  parent
250 gen.0
260 MODE 0
270 REPEAT
280 gen.gen*1
290 PROCAUTATE
300 PROC_DISPLAY
310 PROC_CHOSE
320 UNTIL FALSE
330 DEF PROLINIP
340 IF  A S . T  THEM ENDPROC
350 parent(0)..1
360 parent(1).4
370 parent(2)=.785
380 parent(3)=1
390 parent(4)=0
400 paren t (5 )0
410 IF AS=',1' THEN ENDPROC
420 FOR A%.0 TO 5
430 parent(A%)=(RPIC(5)41)Agi(A%,0)
440 NEXT

isting I



Gene 0 Depth o f  recursion used.
Gene 1 Basic s ize  o f  l i n e .
Gene 2 Branching angle.
Gene 3 Aspect r a t i o .
Gene 4 Branching angle incremented a t  each new leve t  o f  recursion.
Gene 5 Line s ize incremented a t  each new leve l  o f  recursion.

Table I: the Biornorph genes

•

GENERATION MAWR I

PARENT BIONORAN
? or Breed from child (A-L) ? A

>  <

Figure B i o m o r p h  of the following gene structure:
Gene 0  — 4 G e n e  1 — 12 G e n e  2 =  0,48
Gene 3 — 0.8 G e n e  4 — 0.96 Gene 5 =  —4

450 parent(0)=RNO(3)+1
460 ENDPROC
470 DEF PROCAUTATE
480 FOR B 1  TO 12
490 FOR A 0  TO 5
500 morph(A%,B%)=parent(A%)
510 IF (GaMOD2) D%=-1 ELSE D%=1
520 C%=(8%-1)DIV2
530 IF C%<>A% THEN 560
540 IF morph(A%,8%)+D%A(gi(A%,0))<gi(A

%,1) OR norph(A%,B%)4D%k(gi(A%,0))>gi(A%
,2) THEN 560

550 morph(A%,W=morpli(ALBUiD%*(gi(A
%,0)1

560 NEXT:NEXT:ENDPROC
570 DEF PROC_DISPLAY
580 PROC_LINES
590 PROC_TREE(parent(0),parent(1),pare

nt(2),parert(3),parent(4),parent(5),640,
500)

600 FOR A 1  TO 12
610 PROC_TREE(morph(0,A%),Norph(1,A%),

norph(2,A%),morph(3,A%),morph(4,AX),Rorp
h(5,11%),px(A%),py(A%))

620 NEXT:ENDPROC
630 DEF PROC_INTPOS
640 RESTORE 340
650 FOR An T O  12
660 READ px(A),py(A):NEXT
670 PRINT' SPC(14);'Biomorph'
680 PRINT'An exercise i n  Darwinian Evo

lution'
690 PRINT—By Mike Cook'
700 PRINT"Based on an idea by Richard

Dawkins'
710 PRINT'Author o f  THE BLIND WATCHMAK

ER'
720 PRINT—Options t o  s t a r t  evolving

from:-.
730 PRINT'A -  A microbe.'

740 PRINT1 -  Some random po in t . '
750 PRINVC -  A defined p o i n t . '
760 PRINT"Press the key o f  your choic

770 AS=GETS:IF N0T(AS=1A" OR AS=T' OR
AS=11 THEN 770
780 PRINT:IF AS<>.C° ENDPROC
790 FOR A 0  TO 5
800 PRINT.Gene number ";A%°=';
810 INPUT parent(A%)
820 IF  pa ren t (M>g i (AL2 )  OR parent(A

%)<gi(A%,1) PRINT-Values between ' ;g i (A
%,1);' and ';gi(AX,2):GOTO 800

830 NEXT:ENDPROC
840 DATA 160,860,480,860,800,860,1120,

860,160,604,1120,604,160,348,1120,348
850 DATA 160,92,480,92,800,92,1120,9?
860 DEF PROC_LINES
870 YOU 12,23,1,0:03:0,:5
880 PRINT
890 FOR X%=320 70 960 STEP 320
900 FOR 1 2 5 6  TO 800 STEP 256
910 MOVE X%,0:DRAW X%,1023
920 MOVE 0,Y%:DRAW 1259,Y%
930 NEXT:NEXT
940 MOVE 640,260:PLOT 7,640,764
950 MOVE 324,512:PLOT 7,958,512
960 FOR A 1  TO 12
970 MOVE px(A%)-150,py(A%)-60
980 VD1A401-A%:NEXT
990 MOVE 360,322

1000 PRINTTARENT BIOMORPH"
1010 MOVE 360,755
1020 PRINT'GENERATION NUMBER Aen
1030 01.14:ENDPROC
1040 DEF PROC_CNOSE
1050 VDUS:MOVE 360,290
1060 PRINT'? o r  Breed from ch i ld  (A-L)

?';:*F105
1070 AS=GETS

FEATURE

1080 PRIN1AS;:C%=A5CAS-840
1090 IF  CX<I1 OR C%>12 PROC_REVIEW:ENDPR

OC
1100 FOR A%=0 10 5
1110 oarent(M=morph(AX,C%)
1120 NEXT:VDU4:ENDPROC
1130 DEF PROC_REVIEW
1140 VDU22,1
1150 PRINT -Current Biomorph has:-"
1160 ;OR 11%4 TO 5
1170 PRINT°GENE "Oa' VALUE ';parent(A%

1180 NEXT
1190 PROC_TREE(parent(0),parent(1),pare

nt(21,parent(3),parent(4),parent(5),640,
300)

1200 PRINTTAB(0,30);'Press any key t o  c
ontinue";

1210 AS=GETR:gen=gen-1:VDU22,0
1220 ENDPROC
1230 DEF PROC_TREE(D,L,dA,AR,DT,DS,X,Y)
1240 MOVE X,Y:DRAW X,Y-L
1250 PROC_GROW(P1/2,L,X,V,D)
1260 ENDPROC
1270 OEf PROC_GROW(TH,L,X,/,D)
1280 IF  D MOVE X,Y ELSE ENDPROC
1290 dX=LkCOS(1H+dA)*(11AR)
1300 d'f=L*SIN(TH+dA)*AR
1310 PLOT 1,dX,d/
1320 PROC_GROW(TH4dA4DT,L-DS,PdX,Y4dY,

D-1)
1330 MOVE X,Y
1340 dX=1*COS(TH-dA)*(1/AR)
1350 aY=LA5IN(TH-cA)AAR
1360 PLOT 1,dX,cIY:MOVE X,Y
1370 PR0C_GROW(TH-dA-DT,L-DS,PdX,Y4dY,

D-1)
1380 ENDPROC

Turn to Page 21 OW
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Acorn S stems

Data Recorder E29.00
Data Recorder - BBC Lead £4.00
Full Prcoortional oy Stick £12.50
Full Proportional Joy Stick Pair 520.00
Vortrnaoe 1413 Joystick £11.50
AM X Mouse -  wkri Super Art £75.00
AM X Utiltes Sollware £13.50
AM X Desk £22.00
AM X Paintbox £13.50
AM X 3D Zinon 122.00
AM X Pagemaker £47.00
AM X Xam 12200
AM X Data Base £22.00
AM X Super Art £47.00
Modern Nightingale wth Corrmstar E149,00
Modem Auto Answer Board •  Software £75.00)
Sideways ROM Board (APR) E43 00
5.25in D15011 1 L ibrary  Case DSIDD E10 00
TV AerieeComputer Switch E2_50
BBC Key Funakie Key Mask C3 1X)
Compuler Covers Sort E5.50
Comeder Covers Hard BBC B E10.00
Printer Covers -Slate Ty-pe E6.50
Disc Drive Covers Stale  type £5.00
Analogue Mouse (by NIDD) E33,00

itarMouva (by Nf130) 523.00

CUMANA
CS XICIO 1000(401 E105.00
CS X4COS 400K 40/80T Switchable £145.00
CDX800S Dual 4000K Sirexcindsle E265.00
CS100 100K 40T With Power guppy E135,00
CS400S 400K koeowo  Power siboly E170.00
cceo0S Dual 4000K With Power supply E315.00
as CS 354 400K E 13000
35 '  CD 368 Dual 4000< E225_00
PACE

£85.00

P501 I  COK 40T 002_00
PS034COK 40180T Swhchable E130_00
P003 Dual 400K Switchable £255.00
PSOI P ICOK 40T With Power supply E12500
PSO3P 4000< isoiaoT With Power supply E155.00
P003P Dual 400K With Poem( strpoly £285.00

5 THE PARADE • YATELEY

Hurrylimiled au l i e s
Z80 Second Processor • Business w e C2130_0Ct
17170 Disc Upgrade Mt E46.00
DNFS Rom 120.00
ADFS Rom 128.00
64K U r a d e  Kt for B plus 64K £38.00

Monitors
Philips B1A 7502 Green High Res E79.00
Philips B147622 Amber 1-egh Res £85.00
Philipe BM 7542 White High gos £85.00
Philips swivel stand lot above 111.00
Phllje CM8533 RGB • Mono + Sound E285.00
Microvilec 1431 Colour Sid 'as £225.00
Microvrec1451 Colour mod res E270.03
CTVIMONITORS
Sanyo 3143y 14in CTV • RGB El 85,00
Sony 1440 14in Black screen • RGB £225.00
Sony 1442 As above Berme' Control £295.00
Monlice to Messier/13 BC/Corrpact lead to suit E4,50
Philips TV tuner (for your monitor) £65.00

5 THE PARADE • YATELEY dgmlba„
HANTS 11011

24 HR SALES LINE
11

Master 128K
Mailer Turbo Upgrade
Mailer 512 Upgrade
Mailer Eprom Cartridge
Compact witicul Monies
Compact with TV Modulator
Compact wilh Mono Monitor
Compact with Colour Monrtor
Disk Drives
Compact 2nd 3.5" terve
Dual 400k 525 drive

(twill In Mailer Plinth)

Printers
DOT MATRIX
Epscri LX86
Epson LX86 Tractor Unit
Epson LX86 Sheet Feeder
Epson FXB6
Cannon PW1 080A
Micro P MP 165
Ct iron 1200 with Paelm
DAISYWHEEL
Juki GICO
Jule 6030
Primer • MasteriBBC/Compact *ad to suit

Corn .uter Books
15 Flour Word Proc Use BBC VIOS10
30 Hour BASIC Standard Ed.
40 Best Mach Code Routine BBC
6502 Develop Pack (66/-19 2nd Pro)
Advanced M S C  ROM For the BBC
Advanced Disk User Guide
Advanced Graphics with the BBC
Advanced User Guide (BBC)
Advanced User Guide -  Binder
Applied Assernby Language BBC
At of Micro Graphics BBC/Electron
Assembly Language Prog lot B B C
BASIC ROM User Guide IBBC'Eleciriln)
BBC 9 Compendium
BBC BASIC for beginners
BBC Hardware Protects
BBC Master 1281 High Flyers
BBC Micro 8 The Sri's! Business
BBC Micro Advanced Programming
BBC Micro Oak Ccepanion
BBC Sothsere Prolecte
BC PL The Language & Compl'er
Basic Rom User Guide Cassette
Beginners Guide Word Proc BBC
Beyond Basic
Ekkidling Blocks for BRC Games
Comp Graph & Cad Fundam BOO Micro
Couple* Disc Manual- BB
Creative Aaserrbier BBC/Elect-on
Disk Programming Tech for BBC
Re Handling on BBC M cm
Guide to the PRO ROMS
Interfacing 8 Robotics on BBC
inierfaciing your B9C Micro
Introducing CP/M-2nd Proosesor
Making Moat Your BBC Disc system
Mastenng Assembly Gcoe BBC
Maseeing Music BBC
Mastering the Disc Drive
Mathernaties1 Prog In BBC &alit
Slop by Step Prog BEIC E3ooly 1
Slop by Step Prog BBC Book 2
Structured Basic
The BBC Micro Rom Book
Tool Box 2 BBC/Electron
Within The BBC Micrccompuier
Wordwise Plus
Practical Dike File achn klueit
6502 Amlications
6502 Assembly Lang Subrousees
6502 Reference Guide
Programming the 6502
654. Asa Lang Prog 2nd Ed.

L a r d  Number

piSth electronics Ltd
TEL: 0252 877222 0252 878107

22/24 GUILDFORD ROAD
BAGSHOT • SURREY

TEL: BAGSHOT 0276 74533

E490.00
E120.00
£ 0 . 0 0

£14.00
£440.00
E455 CO
E53.5_130
E605.00

E110.00

£210.00

1269.00
E22.00
£66.00

£365.00
£279.00
1230.00
E219.00

E34 5.00
£199.00

£12.00

E5.95
E7.95
E7.95
E7.50
£9.95

E16.95
£9.95

E15.95
E3.9 I
E9.95

E14.95
E8.95

El 1.95
E5.95
E7.95
£8.95

£10.95
£5.75
£9.95
£8.95
£6.95
£7.50
£5.18
E7,95
E7.25
E6.95
£9.95
£7.9.5
C5 95

£10.95
E6.95
E9 95

E15.95
E8.95
£9.95
E5.95
E8.95
£6.95
£7.95
£7.95
£5.95
£5.95
£7.25

£10.95
£10.95
C1395
£9.95
E5.95

E13.95
£10.95
£9.95

£16.95
C19.95

at E

at E

at

Romsilltilities
Intersheet
Interword
Interchart
Disc DOCtOf
Prinimaster
Graphics
Lev) ILCSI)
Replica III 4080
Beta Base 40/80
Vine Replay (Slate Disc UF)
Vine Tape to Disc
Island Logic Music
Island Logic Music
Island Logic Music
Fleet Street Editor
Spelling Checker (Comp Con)

Micropower Magic 10Acornsort Hits Vol 1
Aconsoit Hits Vol 2
Best for Language
Best for MathsBeta Base
eli,*0 Barrage Golf
Care Disc
Citadel
Commonwealth Gan%
CompilaNsn One
Compilation Two
Elite
Gabilorce
Games Disc
Gr11611, Disc 1
Games Disc 2
Kara* Combat
Mousetrap
Repo,. 2
Replan 3
Reis 4 Tract*
Speech
Sieve Davis Snooker
Strykers Run
US Drag Racing
Views h eel
Virstaioo
Winter Olympics

Creative Graphics
Graphs and :harts
Lisp Manual
Forth Manual
C a l  Manual
BCPL Manual
ISO Pascal Manual
View Guide
Visreseeet Guile
Viewstore Manual
Master Reference Manual Part 1
Master Reterence Manual Pail 2
Logo Manual
Microtext Manual
BBC User Guide
inlo Viser2.1
Micro Prolog
Turns Graphics
Creative Sound

View - Wordprocesscr ROM
View 3 inc. Printer Drvers
Viewsheet -  Snreads ',eel ROM
View Index Disc
ViewSlore - Database ROM
Viewspell
V.ewp lot
Pri nee Driver Generator -Cassette
Printer Driver Generator -  Dec

MAIL ORDER COUPON
PAH ELECTRONICS LIMITED

22/24 GUILDFORD ROAD • RAGSHOT • SURREY GU19 5JN
Please send me: (or  order by letter)
1

2

3

I enclose cheque/PO for E

P&P

P&P

_P&P

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

Compact Software
on 15• Disc

Acornsoft Books

Acorn so View

•41KLA.Kui-•

VISA

Name

Address

Rom E 5 0 . 0 0
E49_00

Rom E 3 4 . 0 0
Rom E 2 6 . 0 0
Rom £ 2 6 . 0 0
Rom E 2 6 . 0 0
Rom £ 5 9 . 0 0
Disc C 1 4 . 0 0
Disc E 2 3 . 1 2 0
Rom E 3 3 . 0 0
Rom £ 1 8 . 0 0
CRIS0101 E 1 3 . 5 0
Casse5e2 C 1 3  50
Disc E 2 7 _ 0 0
Dec £ 3 8 . 0 0
Rom P . O . A .

£650
E13.50
£13.50
E18.00
£18.00£24.50
E11.50
£2250
C13_50
£10.50
£18.00
£18.00
E18.00
£13.50
£13.50
E11.50
£11.50
£13.50
00.93
E13.50
E13.50
£18.00
E13.50
El 1.50
£13.50
£10.50
E52.00
£10.50
E10.50

£7.50£7.50
£7.50
£7.50

E10.00
El5 00
E10_03
£10.00
E10.00
£10.00
C14 96
E14.96

£7.50
£10.00
£12.96

£5.00
£10.00

£7.50
£9.95

£45.00
£70.00
E45.00
£15.00
E45.00
C32,C)0
£23.00
£9.00)

£10.00

Disc Drives

To. Games
Elite
Revs
Thrust
Repton 3
Commando
Phantom Combat
Trivial Pursuit
Micro Power 10 Hits
Arrived
Scrabble
Whiteknight 12 Chess
Monopoly
Lord et the Rings
Strike Force Harrier
Raven:skull
Aviator
Yie Ar Ku • F u

Cass CI 1,50
Cass £1150

Cass C9 50
Cass £850
Cass E9.50
Cass £9.50

Cass E13.50
Casa £9.50
Cass E9.50

Cass E12.50
Cass C9 50

Cass C12_50
Case C14 50
Cass £9.50

E9.50
Cass £13.50

Cass £8.50

Disc El 3,50
Disc E13.50
Disc CI 1.50
Disc E10.50
Casc E12.50
Disc E14.50
Disc £18.00
Disc E10.50
Disc £14.00
Disc E17.00
Disc E18.50
Dec E14.50
Disc E14.50
Disc E10.50
Disc C16,50
Disc E10.50

Accessories

EAST VAT FREE EXPORT SERVICE ON GROERS OVER 116 NETT
PLEASE ALLOW FOR CARRIAGE COSTS OR REQUEST CARRIAGE 1:IMITATION

CARRIAGE COSTS- Mcros Monitors -  Prn1ets.E7.00
Disc Drives - 2nd PrOCCISSOrS - Data Recorders: MOO

Aocessones - Software - Books elc: E1.00 per dem
ACCESSIBARCLAYCARDNISA ORDERS WELCOME

CREDIT FACILITIES Instant credit up to E1,000. deposit 10%
PLEASE STATE; DISK FORMAT 40 OR 80 TRACK

0.

Expiry D a t e _ _   T e l e p h o n e
KALP.IL37



Darwin and
the micro

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

And he  has  made great  e ffor ts  t o
explain Darwinian theory in terms that
everyone can  understand — even t o
using computers to illustrate his points.

I started by  asking Richard how he
developed an interest in zoology_

'1 was never much o f  a naturalist — I
was more interested f rom t h e  phi lo-
sophical angle: How things came to be
as they are. And  the best  way to ge t
some answers  i s  v i a  s c i e n c e  a n d
biology.

What inspired you to write the book?
"It's so exciting to actually understand

why we exist. I  feel that people are miss-
ing something i f  they don't understand
how they came to be here. The book isn't

THE BLIND
WATCHMAKER

RICIT1-WRD -17)-AW(INS
auth,", scLf Gen,

Christopher Payne talks
to Richard Dawkins,

the biomorphs' creator

a biology textbook by any means — i t s
specifically wri t ten s o  t ha t  the  non-
technical person can appreciate i t .  I t
does have a slightly science fiction feel

that of  a sense of  wonder."
I noticed that the front cover of your

book was painted by Desmond Morris. Is
this the  same person who wrote The
Naked Ape and Manwatching?

"Yes, Desmond is a prolific painter of
this type of surrealist painting as well as
a biologist in the same field as myself_

"We've been professional colleagues
for a number of years. He certainly views
his a r t i s t i c  creat iv i ty  a s  equa l ly  a s
important as his writing.

"Oxford University Press used one o f
his earlier paintings for the cover of my
first book, The Selfish Gene, b u t  this
specific paint ing was inspired by the
title, The Blind Watchmaker,"

How d i d  t h e  documentary  c o m e
about?

"Well. I  did a Horizon film about a year
ago called Nice Guys Finish First which
worked very well.

' I  gave a  p roo f  copy o f  The Bl ind
Watchmaker t o  t h e  same  producer,
Jeremy Taylor. and  we actually started
filming before the book came out. I t  took

ALL you have to do is type in the biomorph
listings on the previous page, or buy the
monthly tape or disc, and create an
interesting biomorph of your own.

Bring it to the centre of the screen,
press ? to copy down the values of the six
genes.

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

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

Authors of the best eight designs will be
sent a copy of this marvellous book worth
E12.95.

FEATURE

a few months t o  pu t  together, dur ing
vacation time.

We used a Commodore Amiga, pro-
grammed by Jeremy Ruston, t o  demon-
strate the biornorphs and to produce the
3D landscape."

What kind of response have you had to
the programme?

"I've received an awful lo t  o f  letters
from young people who ident i fy  wi th
computer-based ideas as they've been
brought up with them.

''But I ' ve  a l so  hea rd  f rom re t i r ed
people who  l i k e  t h e  b o o k  b u t  who
couldn't get to grips with the computer
part of  the documentary.

With the latest  generation o f  com-
puters, which are so easy to use, the
si tuat ion m a y  change. B u t  f o r  t h e
moment there are a  lo t  o f  people who
just switch o f f  at the mention o f  com-
puters t h e y  don't even try,

"I've had lots o f  mail from creation-
ists. t o o ,  t h o s e  m i n d s  a r e  d e e p l y
closed to evolution — many believe that
God made the world 4.000 years ago.

"However, there are plenty o f  people
who are religious without being creation-
ists — re l i g i on  c a n  p r o v i d e  m a n y
comforts w i thout  a  devou t  be l i e f  in
Genesis.''

Many peop le  accept  evolut ion b u t
don't see how life itself actually started
from a primeval soup.

-There had to be a chemical event to
give r ise  t o  t h e  f i r s t  self-repl icat ing
molecule,

"This was a  random chemical event
and a very improbable one — but there
was a long t ime to wait and there are
lots o f  planets where i t  could just as
easily have happened,

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

r  I I M M  M E E  1E N T R Y FORM
My name for the biomorpli is:

The six gene values are:

Name
Address

Postcode  A g e
Send to; Biomorph Competition, The Micro
User,Europa House, 68 Chester Road,
HazelGrove, Stockport SK7 5NY.

M E M  I M O  M E M  N M  n i . .
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'VE good news and  b a d  news t h i s
month. First, t he  good news: The re-
vamped El i te i s  superb: I t ' s  the Only
arcade game I have ever really bothered
to play and I am pleased I  bought the
new issue.

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

I think I must have blasted that rogue
ship i n  the f irst mission a t  least 100
times before it was destroyed and there
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Enhanced
Elite a real
challenge

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

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

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

If you have the hardware to run the
enhanced El i te,  t hen  I  can  certainly

recommend it.
Now for the bad news: I t  looks as i f

Level 9 is dropping Out of the BBC Micro
scene.

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

If like me you think this is a tragedy, I
suggest you do two things.

Let your views be made known in the
Micromail pages of  this magazine and
write to John Austin assuring him that
you are willing to buy Level 9 adventures
in the future. His address is: P.O. Box
39, Weston-super-Mare. Avon BS24 9LJR_

On a  more cheerful note, I  want t o
draw your attention to some of  the fea-
tures of Bug Byte's Twin Kingdom Valley.
I was delighted to see it reissued a while
ago at the bargain price of 13.

It was the first game giving a choice of
playing formats — with pictures — that I
came across for the BBC Micro

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

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



the way I do.
If there was no picture. I  could soon

find the location reference number on
my map. I f  a  picture was drawn, the
location obv ious ly  n e e d e d  a  n e w
number.

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

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

The f i rs t  t ime  I  played the  game I
bashed around at  random in the twisty
maze until I found the witch and estab-
lished a trading position.

Then I  blundered around the sloping
maze unti l  I  g o t  the message and a
holdall. Now I've been back to map them
properly.

It's amazing the way you can concat-
enate combinations of the words turny,
twisty, little, maze and passages, while
still providing a sensible description.

That of  course is  the key to the f irst
maze. I f  you are desperate. I ' l l  le t  you
have the moves needed to confront the
witch and get away; but you must write
and a s k ,  e n c l o s i n g  a  s t a m p e d
addressed envelope.

The Sloping Maze must be conquered
in order to gaze upon the secret of life.
Again, i f  you are desperate, wri te fo r
help.

One key  t o  solv ing Twin Kingdom
Valley lies in just that. You have to find
and use different keys which gradually
increase your ability to open doors.

There are other tasks as well, but you
won'tsolve the game without the master
key — and obtaining that is not easy.

You start off with a brass key, can get
a bronze one and must find a silver, a

A.D. Matter's problem in the Novem-
ber 1986 issue was getting started
with Labyrinths of La Cosh&

This has drawn replies from Simon
Young who hacked his way into the
program and Roger White, f rom my
old Un ivers i ty  depar tmen t .  w h o
played i t  s t ra igh t  a n d  s e n t  i n  a
detailed analysis.

Simon wondered what the egg i s
for: Roger says you should leave i t
with the thief for a bit.

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

And W of the clearing is a grating
that c a n  o n l y  b e  un locked f r o m
underground.

Finally, several moves S from the

gold and finally the master key.
Only then can you move round freely —

so long as you can see secret doors.
The o t h e r  k e y t o  a  success fu l

conclusion l ies  i n  performing certain
tasks in the right order. Basically i t  is
necessary to choose a patron, either the
Forest King or the Desert King. And it is
essential to choose the correct one.

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

Twin Kingdom Valley was something
of a  landmark i n  adventure develop-
ment. I  a m  del ighted t ha t  i t  i s  s t i l l
around and I would be pleased to see
any fu l l  ( 1024  points) solut ions tha t
readers can offer.

A. Strong is stuck in Dr Who and the
Mines o f  Terror: I  hope he saw N.J.
Sharrat's exposition i n  the  January
little.1987 Micromail, i t  may take him on a

Mark Hilton has penetrated PhiJ0ao-
1 pbers Quest i n  a  most  professional

Ch

manner but still has a few problemswith other adventures.

In Pirate Adventure, how can he get
the snake?the doubloons without being killed by

Why does he die every time he tries
Pressing but tons i n  MicroPower'sWizard's allenge?

Mark also can't keep hold o f  the
taliSman in Kingdom of Hamil, even

clearing is a valley with a waterfall:
The essential move here is THROUGH
WATERFALL.

Roger is only 7% sane in Price of
Magik, the best score I've seen so far.
and I  shal l  include extracts o f  h is
work o n  Labyr in ths  i n  a  f u t u r e
column.

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

Get t h e  cand le  s t u b  f r o m  t h e
Mathom House in Michel Delving and
take i t  to  the monastery. Wear the
ring, g o  W and enter KILL KNIGHT
WITH STUB, repeating this until he's
dead.

This m a y  b e  a  bug ,  o r  j u s t  a
dreadful pun on candles and (Wight.
Andrew had to wear the ring to enter

SERIES

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

Top of my list is Level 9. P.O. Box 39,
Weston-super-Mare, Avon BS24 9UR
and close behind is  Robico. 3  Fairland
Close, Llantrisant Mid Glamorgan, CF7
8QH

Next come Magus, 4  Toronto Close,
Durrington, Wor th ing,  We s t  Sussex
BN13 2TD) and Larsoft 4 Chantry Road,
Clifton. Bristol BS8 2QD.

While others exist who have produced
excellent adventure games, I have seen
everything t h a t  t h e s e  f o u r  h a v e
turned out and there's not been a  dud
among them. I f  you don' t  know thei r
games, drop them a line.

though typing INVENTORY tel ls h im
he's still got it. Is this a bug?

Lastly. i n  Ghost Town he has the
horseshoe and .nails but where is the
missing i tem (hammer?) t o  enablehim to shoe the horse?

Mark does offer help with the King-
dom of llama's snark tunnel: Christo-
pher Columbus went  West;  Peary
went North: Scott travelled South andMarco Polo went East.

Combine the characters shown with
the directions and you know where to
go: Thus, i f  the mural shows Peary
and Columbus, then the direction to
go from the entrance t o  the snarhtunnel is NW.

Helpline

the Mathom House: actually a visit to
the mayor's off ice f i r s t  means you
can get in legitimately.

Matthew Hall has passed on t ips
for playing Erik the Viking.

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

To survive the sea dragon, c l imb
the mast, enter the dragon's nose, go
E and N, take the feather then go
back. The dragon will let you go.

To enter  the  church, kneel  and
pray, when inside read the book. To
enter ' the ca i rn ,  k n o c k  w i t h  t h e
hammer. To  enter  the enchanter's
maze, pull the tapestry.

To pass the eagle at gravel beach.
Turn to Page 24 IP-
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SERIES

r  -  -  -  • NOW IN STOCK -  -  -  - 7
1 Master 'Compact' New BBC s,A-tem with ntegral

3.5" disc aria separate keytoord. 128k RAM. I
Comes corriSlete MTh a wide range of software.
View. Logatron and much more
Bose unit E . 3 8 . 5  i.442.74 I

'Bose unft • UHF mactulator E 3 9 5  E454.25 1
i Base unit • monochrome monitor £ 4 6 5  E534 75
13,m_unit c_aolz_monitar E 5 9 1 S e 6 j a 2 § 1
80C MASTER 128k vAtti VIEW and other

free software E N O  £44850
BBC B 32k (price s e c t  to availability)

from E 2 0 0  E230.03
ADES Upgrade with manual E 2 6  £29.90
1710 CPS Upgrade wtth manual1 4 5  E.51.75
Eprorn Cartridge E 1 3  E14.95

MONITORS
Prices include cable-BBCBCe x c ,  VAT inc. VAT

 8.931 standard resolution colour E150 E172.50
Philips 8533 medium resolution colour E249 £28635
PhilOs Monochrome green. anti-ghcre.

highles E76 E8 7.40
loran 14' standard resolution colour E192 1220.80
loran Supervision NIhisli 'OS00,01011 COiCtif £320 1368(0
TI:DIOnSupervison IVM ultra-res colour E345 096 75
ICE<Orl Monochrome green Of amber E105 £120.75
Micro/Ilea 1451 mect 'es odour £23.3 £26795
tvkmitor stand for Master £13 E14.95

DISKS
Box of 10 5.25' 96tpl deLiole sided disks vAth tree

Vary case LIP E12.65
Box of 10 3.5" cfsics StS with free library case E20 £23 CO
Box of 10 3 5' disks D/S with free ilbrary case E25 S28,75
DiSk stofoge boxes f r o m E2.30

He'One

1  From Page 23
give mutton. To  pass the icicles on
iceberg ledge. light a fire. To stop the
ship sinking, take the trestle tables,
break them, take hammer and nails
and enter MEND SHIP.

Two more readers are stuck in parts
of Bored of the Rings.

James P a r k e r  a n d  S c o t t
Walkinshaw both have problems with
Old Man Wil low. 'CRY HELP i s  the
answer here.

What's the r ing for? You need to
place i t  somewhere t o  f in ish  t h e
game. HIDE is the proper route to the
farm (where there is  some ale) arid
the route further into the adventure.
You have t o  enter  the  i n n  t o  ge t
Arrogant.

I can't wait to see what the authors'
joining forces with Level 9  produces
in due course.

Harry Mi l ler  can't  leave the  f i rst
location in Philosophers Quest: Forget
the cup of tea, take the aqualung, the
keys and the rod. THROW ROD and go
S.
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r----
am very grateful.
Gary Smith has sent a map and f
solution to Casfie of Riddles, for whic

I t o  Snowball.
i

Stuart Swinton. a  true Tolkein fa
has solved Lord of the Rings Part 1 witneat, logical maps.

Now for Stuart Booth's conclusio

Jacob's Ladder  (1 ) :  Leave t h e
shovei for the moment and go to thebase of Jacob's Ladder

Open the  toolbox, c l imb  up  the
1 ladder  and go north from the platform

i t o  the ledge covered in uni-slime_
Drop the cat (50), go  back down

Jacob's Ladder and take the shoveland get into the shuttle.
The snow-desic a n d  t h e  ware-

house: Take the shuttle to the snow-
desic and get  the  l inked cylinders
from t h e  south  corner.  Ta k e  t h e
shuttle to the warehouse_ Take and
wear the ceramic body armour. Now
catch the shuttle to the snow dozer.The snow do

, i g  beside the
snow dozer with the shove/ and take
the keys. Weld the  track wi th the

•  See you next month. Until then, happy a

ull l a n c e  and linked cylinders. Enter the
h 1 s n o w  dozer, go down and take the fire

extinguisher, Go up, turn the key and
n, l e a v e  the snow dozer (100).

The shovel, keys, lance and linked
Cylinders have no further use and can

n b e  dropped. Enter the shutt le and
Ladder_take i t  al l  the way back to  Jacobs

Jacob's Ladder (2) ,  t h e  contro l
room: Go back up Jacob's Ladder and
up the Ramp to the T junction which
looks risky. Wave the tray (50) and goto the Old Control Room.

Take the electro flute and fire ex-
tinguisher f rom the  tray. B low the
electro f l u t e  t h e n  p ress  t h e  ex-tinguisher (50).

Attach the flask for extra air, i f  you
have not already done so (50), then
go to the New Control Room beside
the panel and pull the lever (50).

As Stuart says That's it e x c e p t
he has drawn some very good

maps of the different areas. so again
(as space permits) I wili include themin the column.

dventuring,

DISCOUNT
COMPUTER
SUPPLIES

31 ABBEY ROAD, BILLERICAY, ESSEX CM12 9NF
COMPUTERS D I S C  DRIVES

ACORN e x .  VAT inc. v exc. VAT Inc. VAT
Milsaaishi 5.252 year manufacturers guarantee
40180 switchatie (switch al front of unit),

G.P.D. SYSTEMS

Complete with Manual and Utility Disk
ViNhout PST/
Single 402k DS
D..101 800k DS
With PSU
Seigle 4COX OS
Dual BCOr DS
War 800k hodzontaly mounted in a monitor
Stand. los both the BBC and Master series 5 2 5 0  £287.50
Low cost 526" Hoshin drives 1 year

4C0k DS Without PSU E a r l  £103.50
Duni 800k OS Without PSU S I  70 £195.50
Shgle 403k DS WM PS0 E 1 0 5  E120.75
Duol BON DS voNh PSU £ 1 9 0  V18 50
35" Disc Drives P O A
5.25 and 3.5' cambhations P O A
Hard disks f r o m  E61 I
Remo telephone tor information

PRINTERS
Star NL 10 30cps NLQ 120CPs Dolt
Slot SD 10 40cps NLQ 160cps Draft
Taxan VP8 15 160cp6 Draft
MP 165 34cps NLQ 165cps Draft
EP 8Ck 103 cps Craft
Epson 1-X.86 28cps NLQ 1 20cps Draft
Star Pewolype Daisywheel -

Dual Interface
Jukt 6100 Daisywheel
2000 sheets I I '  micro-pert. fanfold paper
Printer Pbbons

E102 El 17.30
E190 1218.50

£117 £134.55
£215 E247.25

exc. VAT Inc. VAT
E205 £235.75
E3 19 E36685
£280 c372.03
E195 E22425
£130 E149 50
1215 E247.25

E169
1249
El 1

P

E194.35
E286.35
E12.65

TEL: (02774) 51443
BOOKS

NW Mouse with Super Art Rom
Acorn View 3.0
View Store
View Sheet
Wordwise Plus
Printmaster (Epson or Star)
He POM
Spelicheck 111
Interword
tritersheer
interched
interbase

DISCOUNT
COMPUTER
SUPPLIES

exc. VAT Inc. VAT
Master Reference Manual Part I £ 1 5  £ 1 5
Master Reference Monursi Part 2 E 1 5  E I S
View User GLicie S I O  E , 1 0

BBC FIRMWARE
exc, VA1 inc VAI

E65 E7820
£60 E69.00
£45 £51.75
E45 E 5  1.75
£40 FA6.00
123 E26.45
E21 E24,15
E213 E32.20
E45 S51 75
E45 ES 1. 75
£28 E32.20

POA

Discounts available for quantity
purchases

Large selection of educational and
business software.

Educational and official orders
welcome.

Carriage (Incl. VAT) £2.00 Orders
under £80

£8.00 orders over £80 +
£2 for additional Items

"Late night order line now open-
-02774 55076-

VISA
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T h

rtime and money tryihgto find a better disc
tfrive bamain — at a stunning E69.95 this sensational sate
offer from Opus is the best buy in Britain.
Our incredible sale price even includes VAT and our no-quibble
2-year warranty. What's more well deliver this quality disc drive
to your doorstep anywhere in mainland Britain absolutely free
of charge. But you'd better be quick off the mark, were expecting
quite a stampedek

OPUS 250K DISC DRIVE
From Opus you'd expect nothing less than the 03ry latest in
Japanese disc drive technology and our 51/4" single-sided 40
track drive is no exception. It features a super-reliable direct drive
mechanism and offers both fast track-to-track access times and
ultra-low power consumptioq.

OPUS DDOS I
Should you need an interface for your new drive, we can even
supply you with our easy-to-fit Opus double-density disc
operating system for the amazing price of just E40.00. Its super
compatibility makes it the perfect partner for all BBC micro
models and Master Series computers. The Opus DDOS
handles tape to disc transfers and is equipped with the same

770 disc controller chip as the BBC B+. I

/SALE HOTLINE-0737-65080To guarantee your sale bargain post the coupon today or ring
the Opus Sale Hotline on 0737-65080. Generous education and
dealer discounts available on request.

E l ;  Opus Supplies Limited. 53 Ormside Way. Holmethorpe Industrial Estate, Redhill, Surrey.
Please rush me the following (PRICES INCLUDE VAT AND CARRIAGE).

S i n g l e Drive(s)at£69.95each

O p u s ODDSatECM()each,(Orifywhenpurchasedwithdrive)

I enclose cheque for E o r  ptease debit

my credit card account with the amount of E

My Access I=1 V i s a  0  n o .  is
(Please tick)
Name

Address

!I 111111111

T e l e p h o n e

MU

OPusiNF -  - 7 -  - k



Double density disc interface

Solid isk very popular Double
Density Disc Filing System
(DDFS) 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
DEWS is suitable for virtually any
type of floppy disc drives. 31k"
and 514", 40 track and 80 track.
single and double-sided with or
without power supply unit New
low price without DFS ROM
£ 3 5 . 0 0
(order as XR/DDFS)

es-- •  -!q

1770+8271, dual floppy disc controller
interface

Soliclisk 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). It 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 U D C  is fully hardware
compatible with both Acorn
DNFS 1.2 and ACTS ROMs, as
well as Solidisk DFS 2.2 and
ADFS 2.1 ROMs. The Acorn
DNFS 1,2 is recommended for
use jointly with the Solidisk
ADFS 2.1 as both systems 'self-
frugalise- to keep PAGE at the
lowest value. We recommend the
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)

444.

The new generation of THIRD HEIGHT 3 and a half inch
Floppy Disc Drives offers unprecedented value for money.
They feature Double-sided, SO 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 14 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 (80
track/Double-sided)  E 9 0 . 0 0
FREE demonstration diskett
(double sided) in DFS format
wh ile 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.

A Special set of leads to connect TWO drives in ANY
combination of 514 and 31h drives is available separately at
only E15.00 or only £8.00 surcharge if supplied in lieu of
standard leads. Order as SPECIAL LEADS.

Low cost 3 1/2 inch disc drives

Special leads

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 DES ROM except device drivers for the
INTEL-8271 chip, full ADFS implementation comparable to
the MASTER 128K. Plus ADES-FORMAT (FORM40, FORM80
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 £30.00 but if order with
DEWS or DFDC only  £ 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.

Also available are NEC or
MITSUBISHI 5 and% inch, 80
track, double-sided drives at a
very attractive price. Cased in
matching cream co lour,  all
leads. Only  E . 1 0 9 . 0 0

Single and double density disc filing
system ROM version 2.2

The most powerful and versatile OFS ROM available for the
BBC model B, the BBC Plus and the Master 1.28K. Suitable for
both 8271 and 1 770 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 Econet
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... Also, ENABLE
M allows IBM PC discs to be read
or written to. Extensive User
Manual covers many technical
details. Supplied on 16K
EPROM.
Normally E.15.00 but if order with
DDFS or DFDC only  £ 1 0 . 0 0
Please mention computer model
when ordering. Order as
ROM2.2.

Unbeatable quality 5 andy4inch disc drives

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.

SOLIDISK TECHNOLOGY LIMITED, 17 SWEYNE AVE, SOUTHEND-ON-SEA, ESSEX 552 WO. TEL SOUTHEND (0702) 354674 (16 lines).

SOLIDISK BUDGET DISC SYSTEMS



INEXPENSIVE PC CONNECTION
FOR THE BEEB:

80186 CO-PROCESSOR
MOUSE 4 DISCS
ONLY £239 INC. VAT!

FD400
PC compatible disc

THE PC-500 consists of a Master 512 Internal Upgrade and a
Tube adapter, all housed in the same case as a standard half-
height disc drive. I ts easy to stack the PC-500 on top or under
your 54 inch disc drives
Connecting the PC-5 00 to the Beeb is by means of 24 inches of
flat ribbon to the Tube connector, like the 280 or 6502 second
processors. An ON/OFF switch and indicator are also included

What you get for E239:
— 80186 CPU running at a clock speed of 10MHz.
—512K RAM, 181( ROM.
— Mouse.
— 4 discs BrD track double sided. double density) containing
DOS,, the GEM collection, Winchester initialiser, RAM disc,
CP,M emulator. file transfer and formal conversion programs
etc. L i tera l ly  dozens of utility programs, too many to list.
— Manual

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
W01770 chip as used on the Beet).
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 asusedonthe 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  w e  warn the  users that the built-in
Sideways RAM is  UNRELIABLE hence the reduced
price of only  E 5 0 • 0 0
Use a disc system with built-in power supply unit.

Old Style 5INR.32 and 128K:
This exceedingly popular system (30,000 plus units
sold) enables the Beeb user to load one or two ROM
images into the Beet), make a 16K printer buffer, use
DFS with PAGE at &EDO, play games, ru n bigger BASIC,
store music and i numerable other uses as supported by
a library of 15 software diskettes,
The SWR32 system consists of a BASE UNIT which

512K-PC BOARD BY
ACORN (ADM) ADAPTED

AND CASED BY SOLIDISK
PLUG STRAIGHT INTO THE TUBE

STACKABLE ON TOP
OR UNDER DISC DRIVES

What you need to run the PC-500:
— BBC issue 3 to?, MOS 1 2

Sol idisk ODFS or °FOC with 2.1 ADFS ROM or Acorn 1770
with ANS. Opus 1770 Double Density users will have to pay
120 extra for Soliclisk ADFS version 2.1 OP ROM set.
— TWIN BO track, double sided. double density i n c h  disc
drives 'Mitsubishi. NEC„ TEAC, Matsushita or Sanyo). You may
use the Solidisk 3.5- drives but will have to pay extra for disc
ccpying service ft10 for 4 discs).40track doublesided dr iveswill
require a special solidisk AIX'S ROM set (Version 2 1PC. £25)
and disc copying service.
— Solicksk Reel time Clock IOW 00S,, will take date and time
directly from the RTC instead of prompting you each time

Software that runs and
software that don't:

The majority of PC and cP/tia software "40,000e titles) for both
the 8088 land family) and the Z80 will run. All generic software
(MSDOS 2.1. DOS. and CP/ M 2.2) eg Wordstar, DBASE 2„
Supercalc etc will run, special machine dependent packages
wont leg Locoscript not he A mstr ad PCW s). Filetrarnafer is even
better, you can copy, edit or process files From virtually any kind
of discs. from IBM to Amstrad, provided that you have suitable
disc drives. Extra software may be needed in some cases.
Ring Solidisk Technical for advice.

DOS+ and the GEM collection:
DOS PLUS is becoming the dominating Disc Operating software
for 16 bit computers. It is media compel iblemath PC DOS and MS
DOS f2.1). Furthermore. Acorn's implementation has automatic

SOLIDISK SALE
plugs into the rightmost ROM socket on the BBC board
and a lexchangeableI 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 f  20.00 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 SWH126 (SWA32 with 96K
extension) £ 5 0 . 0 0
N a  Manual supplied but software(not strictly required)
not included.
The supportive software is a series of 15 diskettes,
availableon either 40 or BOtrackDFSdiskettes.Youcan
buy any number of VOLUMES although we recommend
you buy by PACK of FIVE volumes. PACK 1 ivolumes 1 to
5) contains general applications such as  MENU.
PRINTER. DFS0E00, SILEXICON etc. PACK 2 contains
programming applications ISOLIMON, SOLITRACE,
TELETEXT EDITOR, SPRITES, OFSandADFS etc). PACK
3 contains exclusively computer games, Each diskette is
priced at only 1'2.00, software PACK is  £10.00 for 5
diskettes.
Order as VOL. XX £ 2 . 0 0
Order as SOFT/PACK t or 2 Of 3 E l  0.00

media sensing and a CP/M emulator. Discs from IBM PC.
Amstrad. Apricot, BBC .280 etc. can be reed on your computer,
and copied into yourf or mat. The GEM collection consists of GEM
WRITE (a wordprocessor). GEM PAINT Is graphic drawing sod
painting program' and GEM DESKTOP la mouse driven disc
menu I.

Compatible Disc Drives:
Two problems: disc size 15./... 3 5 and 3 inch) and disc format
(Single and double density. 40 and SO tracks, single and double
sided". You can READ and wRirE40-track discswith an 80-track
drive. But if a 40-track disc is written to by an 80-track drive. the
resulting disc cannot be READ reliably on a true 40-track drive
The 40 /B0 track switch thedyou may haveon your 80-track drive
will not help, beca use tru e 40 track read/write heads have a gap
nearly twice as large by comparison. If you have to write to IBM
PC discs, you will have to buy a compatible drive such as the
Sol idisk DaDO senes t.t 1091.

Public Domain Software:
Soliclisk's PC unit is setting up a Public Domain Software User
Group to provide PC 500 s t i r s  with an inexpensive source
Public Domaine Sof tware  a n d  Shareware.  F i rs t  year
membership is  free to  al l  PC•500 owners PUS discs and
manuals are available at the same prices as wi th Solidisk
Sideways RAM software

Secondhand Refurbished Beebsz
As a result of the Solidisk MASTERPLAN, we have to
dispose regularly of  SECONnHAND. refurbished.
complete w i th  Double Density DISC INTERFACE.
thoroughly checked and fully guaranteed (Labour only)
BBC M o d e l  B ' s .  P r i c e  v a r y  w i t h  i ssues  a n d  ages,
commencing from El 50.00. Please ring.

SOLIDISX TECHNOLOGY LIMITED, 17 SWEYHE AVE, SOUTHEND-ON-SEA, ESSEX 552 6J0. TEL SOUTHEND (0702) 354674 (16 lines).



SOLIDISK FOURMEG 256K

Twomeg 32K E50.00
65CO2 (2MHz)for  the above £10.00
Or upgrade to fourmeg f25•00
Fourmeg 32K / 70 •00
Post and packing f 2 •00

TWO MEG 256, 16K MANAGER ROM £115.00
TWO MEG 256, WITH WORDWISE / 1 4 5 . 0 0
TWO MEG 256, WITH INTERWORD f l  65 .00
FOURMEG 256, WITH WORDWISE+ E165•00
FOURMEG 256, WITH INTERWORD 1-185,00
ROM board TRADE IN discount E30.00
Post and packing f2.00

The memory limit on the ABC 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 ABC 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 RAMDISC or a

This board, the TvvomEG 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 CMOS, low
power RAM, acting as Shadow Ram or as two banks of
Sideways Ram.
The empty 40 pin socket will receive either the normal
2MHz CPU or the optional enhanced, faster 4MHz CMOS
6502 (the board will then be called the FOUR MEG 32K).
The TliVOMEG 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, INTER WORD, VIEWSHEET, VIEVVSTORE
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

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
nterword.

BEEB 256 PRICES:

go
Shadow Sideways ROM and
Sideways RAM All in One for E50:

Solidisk DFS or-ANS). 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.

SOLIDISK TECHNOLOGY umrrto, 17 SWEVNE AVE, SOUTHEND-ON-SEA, ESSOC SS2 6JCI, M .  SOUTHEND (0702) 354674 (16 lines).



MASTER SERIES:

Example of system normal price Discount Net price
1 Compact Mono • MP155 printer 797 85 31.95 7 6 5 9 4
2 Compact Colour *Juki 6100 1027 35 71.89 985.11
3 Master 12B + hien E/Drives 729.00 29.16 599.84
4 Master 128, twin E./ Calvet

CM8533 Colour monitor 1028 00 71.98 9 5 6 0 4
5 example 4 • MP165 printer 1288.00 90.15 1197-84
6 Master 512 • twin F/Drives 95700 57.42 899 58
7 Master bl 2 • twin K., Drives.

phis 20 MBWinchester 1657.00 11599 1541.01

AMB1
A01312
40006
40008
ADE13

MANUALS AND DOCUMENTATION:
ADJ22
ADJ23

A01120
A0820.4.0E30
40820+ADE31
AD820+ADF32
ADE1 5
ADF1
Al3F1 7

SUB27
SUB18

PUS
PCMAN
COES

MADFS
•._MS
SOLIMON
INSIGHT
UVP

A 0E10
AEH1 7
AEH1
AEH1 9
AEH20
AEH21
AES21
AES22

FD35
TWIN35
F0525
TWIN525
20MB

LX86
LXTF
LXCSF
FX85
EXTE
1-XCSE
NL10
NLCSE
NU1118
MP185

EPSRIO
J6100
JURIB
PAPER

BM7502
BM7522
CM8533
TAXAN3
TAXAN2

XC1404

SWPK1

SWFX2

Master 128
Master ET
Turbo Upgrade
8°126/512K
Eprorn cartridge

Ref manual Pt 1
Ref manual Pt 2

MASTER COMPACT SERIES:
Master Compact Single drive
Master Compact SID WM IN mod.
Master Compact S/D with Mono monitor
Master Compact S/D with Coloui monitor
RS232 kit
Second 3.5" floppy drive
PAL TV Adaptor

Viewstore database ROM
Pascal
FORTH
LiSP
MICRO-PROLOG

Compatible with PC and MS DOS discs
MANUAL FOR PCFS
single and double density DFS ROM for
the COMPACT
DFS and ADES ROM l32ki fur the Master
communication ROM for the Master
Mach! ne code monitor for Master/Compact
Intelligent disassembler, XREE
Eprom programmer software (Ski

Ecrinet plug-in
100m Cable
lOstation lead set
Econet starter kit
Econet bridge
Econet socket kit
Level 2 Fileserver
Printer server ROM

3.5" 80-track double-sided single drive
Twin DF35
5.25" 80-track double-sided single drive
Twin F0525
Winchester new model, low cost SEAGATE

EPSON LX86 + 2M printer lead
L)(80 Tractor Feed
LX80 Cut Sheet Feeder
EPSON FX135 NLO • 2M printer lead
FX85 Tractor Feed
EX85 Cut Sheet Feeder
STAR 80 col-1 20 cps par 2M lead
Cut Sheet Feeder for NL-10
Black Ribbon for NI 10
Tractor and pich feed. 165 cps. NLO.
2M printer lead. exceptional value
Black ribbon for Epson and MP165
JUKI 6100 Daisy Wheel • 2M printer lead
JUK1 5100 black vinyl printer ribbon
2000 sheets cont. paper, A4 sue i t ' s  95-

12" Philips hi-res green screen, lead
12" Philips hi-res amber screen, lead
14" hi-res Colour Monitor, lead
12" TAXAN Supervision 3, hi-res RG13 Colour, lead
12" TAXAN Supervision 2. Merdrum-res ROB Colour
monitor. lead
14" Mitsubishi ROB colour monitor, lead

5 software discs, 80 track Database,
spelling checker, machine code monitor.
Macro Basic etc 5.25" format
3.5" format
5 software discs, 80 track. Games.
5.25- format
3 5" formal

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

125 C 1 0 2
228.00 C 1 0 3

14.95 C 1 0 4

14.95
14.95

441.26
467.35
537.86
687.36

29.90
113.85

29.90

ACORN SOFTWARE:
59.80
69 00
19 90
19 90
79.95

SOLIDISK SOFTWARE ROMS:
15 00

5.00

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:
( 1 0 0 0 0
1200 00
( 11 5 0 0
1 2 3 0 0 0
1700 00

PRINTERS:
249 00

31.30
53.53

350.00
30.59

123.50
289.00

59.99
5.64

260.00
4,00

340.00
2.00

14.00

MONITORS:
85.00
86.00

299.00
375.00

316.00
2 6 0 . 0 0

SOFTWARE PACKS:

110.00
(15.00

f10 .00
/ 1 6  00

DISKETTES:

CARTRIDGES:
ADE13
EPR32
RAM 32

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 qualified for SYSTEM DISCOUNT and a free Software Pack 1 (worth
(10•00 or more).

Normal Package
Price
/6004699
L700-1799
1800./899
1900-1999
/1000 and above

EtEIC Model
El-issue 2
8-issue 3
B•issue 4
B-issue 7

Please f i l l  and send to:

Solidisk Technology Ltd
17 Svveyne Avenue
Southend-on-Sea, Essex SS2 6J1:1

Name:

Address:

5'.4" low cost VEREX for all drives
51.4" hi-rel MO557. Verbatim 0500 96tpi
3.5" low cost Verbatim for all drives
3.5" hi-rel 90097M Vertbatim OSOD 135 toi
3" CE2/MSOFT for all Amstrad drives

Acorn Eprom cat-tr.:Ise for two 27128
Solidisk Eprom cartridge for one 27256
Soklisk 32K RAM cartridge with battery
backup and write protect switch
Solidisk 256K Mega-RAM card with RAM disc
and printer buffer in ROM
Solidisk 1 Megabyte Mega-RAM card with
RAM disc and printer buffer in ROM
Expected price in April/May

%reborn
Discount

3%
4%
5%
6%
7%

we buy at w e  salt at
131
191
187
225

•

175
225
250
300

.12.00
25.00
20.00
28.00
39.00

14.95
8.00

25.00

100.00

PO A
225 00

Reduction
118421
128.132
/ 4 0 4 4 5
(54 -E60
170-f I f

SECONDHAND BEEB AND UPGRADE
TO MASTER:

We buy end sell good condition Second hand Eleebs. even by ccel Proof of original
purchase is required it you are only selling your computer. Reduced commission is
available i l  you are UPGRADING your BBC to a Master. ask for a MASTERPLAN
quotation

The prices above are given as average for very clean and good condition machines
Please ring for stock 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 is charged as tollows
Less than 1 KG leg software, cartridges and booksi: 12.00
Uplo3 KGs leg single disc drives): E3. 00
Up to 1 OkGslegcompuler, monitors, printers, twin disc drives), you can specify either
parcel post 1500 or courrier/Datapost £12.00.
Above 10KGs (eg complete syste p l e a s e e e h e r  allow generously or give us a ring for
quotation.

ORDER FORM

Items:

Price:   P  8t P: f2/E3/E6/f1 2

Total:

Access/Barclay

Soltdisk Technology Limited,1 7 Sweyrie Ave. Southend-on-Sea. Estes SS26,10
Toil, Southend (07021 354674(16 lineal.

M E M

SOLIDISK TECHNOLOGY LIMITED, 17 M I N E  AVE, SOUTHEND-OWSEA, ESSEX 552 WO. TEL SOUTHEND (0702) 334674 (16 lines



•IIIIIIIIIII•III•MIIIIIIIIII•EEEIIIIIIIIIIIIIIII•••IIIIIIIIIIIIIIIIIII••E••IIIIIII••••••••••••••••••••••••••••••••••••••••••111111111111111
IIIIIIIIIIIIIIIIIIIIIIIMME i f t t f t  , • . . . • . . • . • . . .

,............!,.............imarammillimIcRomAN limirtalrilird
lirammoril ComPuters 111111111111111••••E••••••••••••••••••••••••••••••••••••••••••••••••••1•••••••••••••••E••••••••••„„il„,----------- -----------------------u.
E l m  •  ACORN SPECIALIST COMPUTER CENTRE 1111 M E TM E I A l l  our prices include VAT.  1 1 . 1

. . .    P L O T T E R S   F o n t s i d  litlittato Diet A _    1 5  (01 E M I

. . .  t u  a  j  A P P O I N T E D  W A T F O R D  R o l a n d  DXY-13BOA A l  Plotter

Ro/and PAY-902A A3 Plelber
Kpacan H160 %e lm 14 Pent  1 2 0 7 . 5 0  M u l t i - P o n t  NLQ

KM 00 l o n t a i d  Utilities 111K B

45685  1 5  0030 00 1 . 1

. . .  D E A L E R  I f i t r c h 1 5 7 2laticroman I lutter ROM  5 9 5  002 9 9 5 D A T A B A S E S + m u m sViewstare ROM
At tn .  Database 109c     1 5 1 11 3 2 0 0
Mastat i l la M E M O    2 2  00
Betabasa 2 5 . 0 0

SPREADSIWETSCHA RTS
Vie...sheet ROM   5 2 t A l
Viewata l  RUM    Z 9 . 9 5
Inientheet ROht    4 0 . 9 5
Intmhart ROM_   3 3 . 9 5

LANGLAGES
9111- ROM_ 59 00
Ell_PLCalculations 34 50
LIETI.Stand AloneGerieralm 49.90ISO Pascal ROM 59.95
ISO Pascal Stand Alone Gen 34.511
Coma! ROM 49 65
Morn LOGO ROM 59.00
Logoiron LOGO ROM 5900
MicroProlog ROM _ 7995

Pi nee po le PCB Deiwor 9 7 7 1

LITMUS.
Acme Basic Editor ROM 25041
Acorn Tenni, laic.' ROM 34.50
At.orn Graphics Est MIM 20 00
L S o M p i l l .  C o n c e p t s

..
Pu l l  range

Beebug Full swan
Ca' 'Maker Basic Iltility ROM _ 33 35

53.90
551.35slave Plus ROM 3 9 0 3

Floppy, tso Plus ROM 29.81
Prete-14010191 10 US
Icor-K it !Disci 25410
Vilna:A*04m ROM's 35.00Vine TD ROM t a m
Clams Protie Disc t2
Clem BROM Plus

.00
3000

Cla rm Ramrod ROM 4000
Wadord The fermi imam/ 23130
Weiland Dom pout d KIM 3675
C3E:Inform 2000
Mov lemate r  ROM 29.911
Su pargraph 26 7 '
PineappleConsulho 2071-
VIGLEN esonorrs
%Von Console. Cartr idir  System and
P l i r t t e r  & M i d R O A

DIGITISERS .
Grspinad 11 _ TS i t
Cherry D I g t m e r _ 032.111
IBC CAD SYSTEMSHamat 375 Ou
Bilstiklatuittplolter Driver 7100
Bitstik 2 :Master compatible) 79000
B l u e  IS l !pwrele 40000
Nom ppla Ohtani in 1401Discl 25 75
NomPPIctlie_gram 1001 Disci 25 75
Pi nee po le PCB Deiwor 9 7 7 1
Noemad Trackerbell Compatible luss
Roam-ad Pleitertitilities 3271

Microman has been appointed a Watford
Dealer. We are stocking a large range of
Watford products, including the popular
BEEB DIGITIZER, MAGAZINE MAKER,
32k SHADOW RAM CARD, RAM RUM

CARDS. DES UPGRADES and many more
available from our shop.

BBC MASTER SERUM
Heater 128
Harter Turbo Module •
Heater 512 Upwade

47300
125.03
226.85

Ar20901 PERIPIKEILAU1
8COK Dual Disc Drive 4 Stared   1 1 6  00
Prestel Recener    1 3 9 . 0 0
IEEE Interface _    3 2 5  00

BBC 8  MSC INTERFACES
Acorn 1770 Dtsc Interface   4 9 9 5
A n  A.DPS ROM  2 8 . 9 9
'a/adored Single Density OPS   6 9  CO
RAM/ROM SHADOW EXPANSION
Walked Scatterlesa ROM Botud  3 9 6 0
Arita 13 12 5td R O M  Posted
Watford Shaaktur - -  -  .   4 6 0 06735
Aries F332 RAM Eademann Board  1 E 2 0 0
ATM., Sidewide ROM Board  4 3  70

EPROM PROGRAMMERS/EMASEMS
Control Telemetry Epsom Prog  1 0 9  25
thdprom EPROM Pros   2 0  95
thiprom EPROM Prog •  ELF -   2 5  95
Muttiprom Prostrammes  4 4 - 9 5
Pireme nate - iliarmart Programmer arilboare extol
W p m .  ROM Sokerare  5  CO
Dammam SWR lAse &Aware  2  00
:Mo te  EPROM Erasm   2 0  95
LIMpac EPROM E n o .  • Timer  2 5 . 9 6

EPROM/RAM ,
Emmet  27154 MK  2  95

i l T r I 4  pa 5 Emome
PAM 6264 LP.1 5 det  1 6  50

27128 15K  3 4 5

3 95
27255 112.50  5  95
27512 112.5M   9 . 9 5

11101ITTORMI (hie PDC CABLE,
Micrmitec 1421 54904etal
Miconvirec 1451 Mod/  Metal
Plallps CM/313533 Med/ROB/CV
P l i t h p a  C t r e e r l  7 5 0 2
Philips Amber 7522
%Spa Mete n 4 2  _____

239 00
279.00
29900

8 5 0 3
139 00

8 9 0 0
MODIDES/COMMUNICA/10195
Poor Nigh tmgale 4 c  m e t e r  i f  _

PRINTERS 8ne r i m  mac C A M /
Canon PW 10110A  2 8 9  00
Parimonic IOC P1.060   1 7 9  00
Star NLIO •  BBC/Cent Interface  2 7 6 . 0 0
Star M-10 Sheet Fender  6 3  25
Juld 6100 Doer / fee l    2 9 9  CO

r t  4
-  9 9 . 0 0

MAIL ORDER SALES
PHONE

A!I cc. 0 7 4 4 8 8  5295

111...1-............. .1.

.. . . , ,.. I I I.. . . ...   . . „.. . . . ...
SHOP OPENING 1 . 1 1 1•

I I I .  W e  accept both Access and Visa credit  t a r &  S imp ly  9 - 6  M O N D A Y  T O  S A T U R D A Y  M E IHATDOCK 2,1111WC3 710N

M E I  t e lephune your order. giving card number, expiry dale Fname and address. ar send your order with cheque or U n i t  I A  T I M I C R O M M A I N IC o m p e t i t o r s  . 1 1 1to the

E M I  C a r r i a a t To s t a g e  Charges Computers1Printers,DirC

postal order address opposite - - . . . . . „  A 5 8 0

N M I  D r i v e s  Next dav delrvery. te.00; Royal Mail Trackback,
(4.1)12. ROWExp BoardsSoftware, First class post.f I TM R a i n f o r d  Industrial EstateMi l l  Lane, Rainford, R A I N F O R D  M I L L  LANE

II     1 1 1 1

S i l l  O u r  Mail Order Dept w i l l  despatch your order within 24 P h o n e  0 7 4 4 8 8  5 2 4 2 / 3 6 6 7hours !subplot to availability). A 5 7 0  S I M E L E N S M E I
St Helens, Merseyside, WA l l  8LS

MINI
M O I L  G o v e r r u n e r l i  and Kdscutional Orders 0. Lepiext

ALL PRICES NUN*: VAT P r i c e s  subject to change without notice 1 1 1
nom
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LOW COST A4 PLOTTER
PACKAGE

PI. SO A4 4peri Plotter lIEDN type commands!
0.2mne resolution_ plus P R =  IOCROMAN

moTTER ROM (produots plots from Viewpint,
Interchart. e.t.a. plus BBC Cable

- A l l  for welly £169.00

ROC MARTYR COMPACT SCRIM
Master Compact •  Tv m,,aulatur  4 5 9 8 5
Master COsoptiet 4- Green Mormor  5 3 9  35
Hauer  Cmipect •  Colour Monitor   6 8 5 . 8 5
Compact urewSheer  5 9  83
Compact Virieditore    5 9 8 9
A a  . 0 . r r i  of games   c a l l  for prints

OPUS DISC DRIVES
O P U S  5 8 0 2  4 0 0 K  40 /80T /DS

E109.95
O P U S  5 8 0 2 D  BOOK 4 0 / 8 0 T / D S

E209.95
O P U S  5 8 0 2 D  8 0 0 K  40180T/DS

i n c l u d i n g  P S U
E239.95

mousernutcstntzsu-estonucTs
MAX House arree warlord Art   7 9  95
AMX Ho l ie r  Master Verelon  7 9  95
ANOC Pugemalter   4 9  95
AMX Pagemaker, Polnier Verakm  4 9  95
A M X  10...   1 0 0 5
AMR Super Art ROM  4 9  95
AM) Soper Art ROM, (Maater Valliant  4 9 . 9 5
AMA c a t    0 9 . 9 5
A MX Earl. Eel ra  2 4  95
noel Street Editor  3 9 . 9 5
Fleet Sired Editor Dubuc,.  1 4  95
Trackerball 10I2 •}COR Soft  5 9 9 5
Trataterbedl a Pointer (Mauler)  8 1 1 9 5
Pointer  R O M  _  _   1 4  3 7
Treciterball/Mouee Interferes  1 1 2 0
VIIIIED DIGITISERS
W a Hoed BEER Video Digitiser
W o U L t r d  M a g e r  i711, M A K

IWRD-PROCESSOILS + UTILITIES
View-Si ROM
View 20 ROM
View/mall ROM
Iniaramed Rt)M
Wordwise Plus ROM
Waite r d Word •Aid

12050

5200
70.00

7 9 . 9 5
4 9 0 0

4904)27 fir'
FONVNLCI UTILITIES
Watford NLO ROM for Epson

L i a r s .  Imn i r to  r i K tClams Fontwua I
Clams Fonsednor !Disc/
Fontsid ROM

26 75
12 00
2000
20.00

N J DO

PA N A S O N I C  K X - P  1080
PRINTER

This well-built printer diem many advanced
features. It provides both friction and tractor feed
NLQ as well as draft modes and full Epson code
compatibility. This special offer include, a FIDC

'ebbe.
E l  79.00

PC S H O W R O O M
With the launch i  hat Amatrad F t l l  5 t 2 anti Opus PC

I I.-we are openin4 a now showroom for the sales od PC
compatible computers, add-on card. hard discs pr in ters
and an t iwar.  The showroom is 4111SCSOI to our  existing
shop and we welcome our existing and new customers
Ire visit es and have an opportunity to see and Lion MIA
n e w  range  01 m a c h i n e s  s o d  s o f t w a r a

We w i l l  h e  Clocking the range o f  Amstrad PC1512.
Opus PC i i  and ' remi t , .  tomputers along with IttrilweTe
tides such as  VP Planets,, VP Info.  Executive Wri ter.
superxeic 3 .  Wordatar 1512, Wo r d  Junior  sod  m a n y
more opplkations•

Opening I trittell doe the show-room wi l l  he 9-5 Mon.-Fri
and 9 12 Sal. Our shop times remain unchanged.

SHOP
ME.



* * * * *  Excellent
* * *  *  Worth buying

* * *  Only  average
* *  Could do better

*  Give i t  a miss

Mind games

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

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

While the display is in monochrome, the base colour can
be chosen from the usual eight colours by clicking the mouse
over the rectangular window in the bottom right corner,

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

Other windows control the start of each game and the level
of difficulty chosen, while others display a counter of the
number of moves taken and a scratchpad area that is used
for one of the games: The centre of the screen contains the
current game window.

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

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

When you click the start window the computer shuffles the
blocks as though sliding one at a time into the empty space
provided by' moving the previous block. Depending on the
level chosen. it will make more or less moves.

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

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

\iext comes a light puzzle in which a 3x3 grid of lights is
displayed. Clicking on any light will switch it. and several
others, on or off in a predetermined pattern.

Price £24.95 (disc). Suppler: oleharxceo Memo' Systems
166.'170 Wi'detspool Causeway. iNarrington. Witif 604.
0925 413501

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

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

W.A.1,1 uses the screen in an unusual way: The title screen
is retained once the game has loaded and a small window
opens up within it.

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

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

P.r,ice• 18.95 icassettel 11295 (disc). SupoPer. Martectis
Martech House, Bay
flr7ace, Pewnsey Bay. East Sussex 10124 BEE. Ter 0323

768456

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

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

The third game is called atomic grid.
The aim is to use the move button on the mouse to collect

a symbol from its home and place it on the correct square on
a 4x5 grit under which the computer has hidden another
symbol.

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

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

He the display is a little like a calculator: At the top are
two lines of blanks, below which is a numeric keypad ':zero to
nine) with quely and backspace buttons.

The computer selects a hidden code number, which the
contestant tnes to match in as few attempts as possible.

By clicking over the numeric keypad. numbers are dis-
played in the top row of blanks in sequence.

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

WAS

immobilised in this way you move or to the next and star
again.

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

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

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

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

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

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

SOFTWARE

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

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

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

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

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

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

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

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

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

It's a pity that you cannot skip from one game to another
and retain the last score so that you can return where you left
off. However. I can fully recommend Mind Gares to all ages

laii Whblote

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

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

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

Jon Reis
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* * * * *  Excellent
* * * *  Wor th  buying

* * *  On ly  average
* *  Could do better

*  Give i t  a miss

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

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

Dunjunz is the arcadeactventure game to top them all.
It is based around a dungeons and dragons type scenario

in which up to four players compete simultaneously.
This is achieved by dividing the screen into four separate

action windows, all of them looking into the same dungeon,
but each showing the progress of one particular adventurer.

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

Price. L2_99 'cassette) Sbpober. 84-8,1e, Victory House
Leicester Piace. London WC211 11V8 TO 01-439 0666

straying objects or even killing each other.
The adventurers are provided in four different guises: The

Ranger uses a magic bow, the Wizard is hat stuff with a
fireball, the Barbarian is an axe-wielding maniac and the
Warrior is a mean swordswoman.

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

This value is increased if the adventurer locates the magic
sword or a pile of weapons. •

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

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

Goal!
FOOTBALL relies on several individuals wonting together as a
team, which is one of the reasons why programmers find the
game very difficult to reproduce on the computer screen

Every football simulation I have ever played involves the
player controlling one footballer and trying to score against a
computerised opponent that knows exactly where you are
going.

This program does nothing to break this tradition it is no
worse Than the opposition but it isn't any better either,

Goal! is a five-a-side game which is played over 90 min-
utes. Fortunately This isn't in real time I  doubt whether
there is anyone out there who could play this game for an
hour and a half without suffering permanent brain damage

The game is played on three separate screens. Kick-off
occurs in the centre circle and as the ball moves to either

Price: 17.95 (cassette). SuppOier: Tynesoft, Unit 3, Addison
Industrial Estate, 8Iaydon, Tyne & Wear NE21 47E.
091-414 4611
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side of the screen the display changes to show one of the two
goal areas.

This three screen system is one of the garne's weak points.
You may make a break with the ball and pass all four

opposition players while still in the central screen. But as the
screen is redrawn to show the goalmouth you will find that
the blighters are waiting for you in their own goal area.

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

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

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

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

The computer controlled players all move together.

when a certain key is pressed
The Wizard expends a great deal of energy in casting such

a spell, though the Rangers energy value remains mys-
teriously unaffected.

As well as the obligatory treasure chests the dungeon is
littered with magical objects and keys Keys will open doors
to new areas of the dungeon, and eating good boosts your

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

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

If you are desperate to play football on your computer then
this game is as good as any

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

For anyone who has not seen the original, you take the part
of a Kung Fu ',Ighter against a variety of opponents.

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

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

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

Price. 1,8.95 !•cassette). £12.95 r. disc available soon).
Suppher: imagine. 6 Cent'al St. MIximsrer M2 5N.S. Te!:
G-61-832 6633

you don't.
Only on the fourth screen do you actually get to meet your

foe. After a while, however. I found three screens of dodging'
to one screen of fighting a little repetitive

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

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

I'm glad to see that what I consider to be essential facili-
ties pausetontinue. sound orv'off and restart game are
all provided.

Graphically YAKE II is impressive, especially in the care
taken over background detail.

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

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

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

Movement is smooth even when a sweet-looking young
lady is throwing half a dozen knives at you.

On technical merits I would still rate Way, of the Exploding
Fist as the best karate game for the BBC. YAKE II, however,
has much more variety in the actual game-play and initially is
easier to play. It's certainly worthy of its honourable
ancestor. I l a c 4 l a n
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energy rating by 10 points, up to a maximum of H.
The magic helmet and the cross of resurrection increase

the strength of your armour and the Boots of Speed will
double a character's rate of travel

Not all objects you discover are beneficial. For example,
the dungeon is riddled with trap doors from which new guards
appear to replace their dead comrades.

The Big KO

THE noole art of boxing comes to the BBC Micro courtesy of
Tynesoft. Trade blows with eight mean opponents on your
way to The Big KO.

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

You have to press three keys to throw a punch a combin-
ation of letright, headtody and punch. Using this system,
and a little skill, you can launch a flurry of different blows to
penetrate your opponents guard_

Pmer £7 95 (cassette), Supplier: Tyriesofr, AciOison Thous-
Oat Estate, 8layilon upon Tyne. Tyne & ll'ear.NE21 4TE. TeL
091-414 4611

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

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

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

However_ in doing so you pass up the opportunity of
improving weapon and armour ratings.

Duniunz comes comp'ete with 25 different levels. each

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

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

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

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

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

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

SOFTWARE

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

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

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

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

Ignoring the problem of cramming four people into an area
of three square feet there is no derying that Dunjunz is a
stunning piece of programming,

The action is smooth and fast and the levels tortuously
difficult. This game will sell and sell.

James Riddell

I ,smoommoom egtan 000000

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

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

The Big KO is one of the best boxing games I have played
on any computer. It requires, skill, concentration. cunning
and – most of all – a cast iron chin.

ion Reyis

Daley Thompson's Supertest *

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

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

In common with other computer sports it features a series
of events – in this case eight. You must pass a qualifying
standard in the first to move to the next and so on. Each time
you fail to qua* you lose one of your three lives.

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

As its competitors – Olympic Decathlon, Hyper Sports,
Micro Olympics and Commonweatth Games have been on

Price: £8.95 (cassette) £12.95 (thsci Suoher. Ocean, 6
Central St. Manchester M2 5N8 Tel: 061 832 6633

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

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

My first impressions of the game were bad – poor
graphics. jerky movement and minimal sound are compoun-
ded by a desperate lack of playability_

Second impressions – "my wrists hurt"– remained with me
every time I played. The absence of a pause facility means
that you have to play continuously, making the mists ache
still more,

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

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

idea
Two small points niggled. Firstly, as a zing teacher I

found that the springboard diving "simulation" could hardly
have been less accurate

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

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

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

Hac•Alan

April 1987 MICRO USER 3 3



aume
EEBuG
BE ER
GBEEB
UGBEE
BUGBE

&JOBE

Kiku, E a 1

EE
BE
3B
JG
BUG
EISUGBE
EEEIUGB

EBU
GREED

BUGBEE
EEBUGBEE

GBEEBUGBEEBuGB
BEEBUGBEEBuGe

GBEEBUGBEE
GBEEBUGBE1

BUGBEEBuGB
EBuGBEEBUG

EBIJGBEEBU
EEERJGBEEB
BEEDuGBEE

EBLPGSE
Eau.GBI

[BUG
ERR

EB
EE
BE

EEBuau

GBEEBUGB

EBU

El BUG
BEEBU

BEEB
UGBEE

W o O C C O V. . 3 0 4 - 1 - 0 L 1 , 1 0 , , , , , P, O t t l i t A I D E  O k A r i l t e t 1 U U  W U .  t h - A 3 O C E D L A - 11 = t i l k A l O t t
KtEEBuGBEEBUGBEEBUGREEBUGBEEBUGBEESUGBEEBUGOEEBIJOBEEBUGBEEBuGBEESUOBEEBUGBEEBuGBEEBEJGBEEBUGBEEBUGBEEDUGBE

BEEBUGBEEBIJGBEERUGBEEBUGBEESUGREEBUGBEEBuG EEBUGEIEEBuOMEOUGBEEBUGBEEER.EGBEEBUGBEEBEJGBEESUGBEEBUG
GBEEBUGBEEBUGDEEBUGBEEBuGBEEBUGBEEBUGBEEBu EEBUGBEEOUGBEEBUGBEEBUOBEEBUGOEBBUGBEESUGBEEBUGBEEBUGGBEEBI Ir
BuGBEE

BEEEREGBE
GBEEBUGB

BEE BUG
BEEBU

BE
GBE

GBEE
:BUGBE
!EBuGB

EWE;

ES

The products in this price 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 of our premises.

Late
Opening

on
Thursday

5% DISCOUNT TO BEEBUG MEMBERS
ON ALL HARDWARE/SOFTWARE

Only If you quote your membership number

If you are not yet a member, pin now on the form overleaf and Claim your 5% discount
on the hardware/software that you need.

BEEBUG MAIL ORDER, Dept. MUA
Dolphin Place, Holywell Hill, St. Albans, Herts ALl 1EX

Tel: 0727 40303 -  Multi-lines

COMPUTERS
Mem

Code D e s c r i p t i o n  P r i c e  P r i c e
0196G Compact+Col Monitor 6 9 4 . 0 0  6 5 9 . 3 0
01-97G Compact +Mono monitor 5 4 4 . 0 0  5 1 6 . 8 0
0198G Compact TV System 4 6 4 . 0 0  440 -80
0119G Compact Entry System 4 4 4 . 0 0  4 2 1 . 8 0
02018 Compact RS232 Interface 2 9 . 9 0  2 8 . 4 1

28.41
11.70

0211C PAL TV Adaptor
0250C Compact 5.25 Disc Lead
0298B Compact Printer Lead
0200G Master 128 4 7 4 . 0 0
0202G master El 3 8 1 . 3 2
0240( M I 2 8  Manual 1 ADJ22 1 4 . 9 5
0241C M128 Manual 9 ADJ23
0249C MI28  Adv Ref Manual 1 9 . 0 0
0234B M128 Econet Module
0235B M128 Eprom Cartridge
0230C 65C102 6502 "Turbo-
02310 80186 Co-Proc
02061 Acorn Teletext AclaOtIN
09371 Acorn IEEE interface
0207A Basic II Rom
0208A 1.2 Operating System
0209A 1.2 DNIFS Rom
09128 Acorn Speech Upgrade
02178 1770 Disc Interface
02188 MIPS Upgrade 1770
02258 Econet Upgrade 88C
022613 6.4K Upgrade Kit B+

Code D e s c r i p t i o n
0299G Panasonic I(X-P1080
0301G Brother HR15XL Ser_
0303G Canon P.I1080A
0305G- Epson RX 100 - -
0307G Epson EX 100
0308G Epson JX BO Colour
0310G Juin 6100 Daisywheel
03116 .Taxart Kaga KP 815
0316G Taxan Kaga KP915 15'
0318G Epson HIBO Plotter
0328G Epson FX800
0329G U(86 Printer
0327G Star N-L-I0

Code D e s c r i p t i o n
0501G Kaga KX1202 Green
0502G Kaga KX1203 Amber

29.90
12.32
9.77

14.95

9.29
450.30
362.25

14.20
14.20
18.05

48,88 4 6 . 4 3
15.18 1 4 . 4 2

119.00 113.05
228.85 217.41
115.00 109.25
322.00 105.90
21.65 2 0 7 6 .
6.90 6 . 5 6

19.78 1 8 . 7 9
4640  43.70
50.24 4 7 . 11
29.33 27.116
48.00 4 5 . 6 0
39.00 3 7 . 0 5

PRINTERS
Mem

Price P r i c e
--180.00 1 7 1 . 0 0

350,75 333.21
520,00 494.00
392.00 -372.40
490.00 465.50
520.00 4 9 4 . 0 0

-162.25 3 4 4 . 1 4
299:00 284.05
410.37 311905
368.00 349.60
405.00 384.75
275.00 261.25
215.00 270,75

MONITORS
Mem

Price P r i c e
116.00 110.20
116.00 110.20

05568 BNC monitor Lead 3 . 9 0  3 . 7 0
0503G Zenith 123 12 Green 8 3 . 0 0  7 8 . 8 5
0504G Zenith 192 12' Amber 8 7 . 0 0  8 2 , 6 5

0530G Microvrtet 1445311 Mon. Mon.0531G Microvitec 2 3 9 . 0 0  2 2 7 . 0 5289.00 -274.55
05508 1.0rn Mon. Lead RGB 5 . 7 5  5 . 4 6
0573C 14"  Swivel Monitor Stanc-i 1 4 . 5 0  1 3 . 7 8
0535G Supervision Ill RGB 3 7 9 . 5 0  3 6 0 . 5 2
05368 Supervision II RGB 3 1 8 . 5 5  3 0 2 . 6 2
05558 Supervision M011. Lead
05700 Kaga Stand with Digital Clock 29,00
0572C Kaga Mon. Stand KI3
0551E Single Master Plinth
0559F Double Master Ptinth
0552E Single BBC B Plinth
05531 Double BBC 8 Plinth
05548 Memorex vOU Cleaner

DISC DRIVES

Code D e s c r i p t i o n  P r i c e
0224G master DISC Drove Unit 3 1 6 . 0 0
06001 Cumana CSX100 407 1 0 6 . 9 5
0601G Cumana CDX200 401 2 1 5 . 0 0
0602F Cumana CSX400 40/801 1 4 2 . 6 0
06101 Cumana C$100 401 1 2 6 . 5 0  120.-14
06031 Cumana C5400 401801 1 6 2 . 1 5  1 5 4 . 0 4
06046 Cumana C08005 40/801 2 8 6 . 3 5  2 7 2 . 0 3
0614F Cumana CSICOE 1 1 6 . 4 5  11 2 . 5 3
0615F Cumana CS400E 1 5 5 . 0 0  1 4 7 . 2 5
0611A Cumana Disk Guide 1 . 9 0  1 . 8 1
06508 1 0  x Memorex DiscsSSDD 40 15 .50  1 4 . 7 3
065113 10  x Memorex Discs DSDD BO. 25.50 2 4 . 2 2
0669B 1 0  x Memorex 3.5 Disc 2 5 . 0 0  2 3 , 7 5
0652A Memorex Disc Cleaner 9 . 6 5  9 , 1 7
06538 Disc Case 10 discs 2 . 2 5  2 , 1 4
0654C Disc Box - up to 50 1 0 . 0 0  9 _ 5 0
0655( lockable Disc Box 30 1 3 . 8 0  1 3 . 1 1
06560 Lockable Disc Box 70 1 7 . 2 5  1 6 . 3 9
02938 1770 +  10 discs when

buying a Disc Drive

WATFORD HARDWARE

Code D e s c r i p t i o n
02138 Watford DES Rom+ Man 2 7 . 4 9  2 6 . 1 1
02148 WatfQrd DNS Kit 5 6 . 3 5  5 3 . 5 3
02168 Watford D1S Manual 6 . 9 5  6 . 6 0
02198 Watford 1.43 DFS Kit 6 2 . 1 0  5 9 . 0 0
07028 Watford 32K RAM Card 6 7 . 2 8  6 3 . 9 1
07090 Watford Eprom Eraser
07178 WatfOrd Sideways ZIF

19.00- 18 .05
16.10-175-10
28,75 2 7 . 3 1
12.65 1 2 . 0 2
23.00 2 1 . 8 5
4.65 4 . 4 1

56.32 5 3 . 5 0

Price

7.00 6 . 6 5
27.55

Mem
Price
300.20
101.60
204.25
135,47

Mem
Price

33.35 3 1 . 6 6
17.83 1 6 . 9 3
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MAGIC MODEM
We are now offering our excellent Magic Modem
complete with our new COMMAND ROM for a
special price of E98.80 for members

THE MODEM The BEEBUG Magic Modem is a highly professional piece of equipment. I t  is
Model B, B + a n d  MASTER compatible and supports baud rates of  1200/75,
120011200, 7511200 and 3001300. This means that i t  may be used to contact any

of the wide range of bulletin boards as well as MICRONET 800, Prestel, Telecom Gold, Microlink etc. I t  also
has auto-dial and answer facil i t ies which make it a joy to use. i t  Is supplied ready to use with lead, free
registration to MICROLINK and 3 months free MICRONET1PRESTEL subscription.

/  COMMAND ROM COMMAND is a very special communicat ions ROM. Unlike much
communications software it is 'command' driven, and has a very
powerful extended command set. In addition, for ease of use, all major

features are available at the touch of a function key. Because the ROM may be command driven (using
*CALL ,  *ANSWER,  * D O W N L O A D  etc.) It is exceptionally easy to l ink commands together in BASIC to
meet your own individual needs. Other features include: A ful l  feature Viewdata Terminal and Text  Terminal,
Telephone Directory, Viewdata Editor, and over 45 more commands. Please telephone or write for furtherdetails.

MODEM +  SOFTWARE Order Code 0763E.
0736B Watford 12 Rorn Board
0737B Watford Battery
075013 Watford S/State 16K
0751 8 Watford 16K Module
07528 Watford Diagnostic Disc
07538 Rotn/Rom Board 64K
0754B Rom/Ram Board 128K 1 0 2 . 3 5
07758 Wri te Protect Mk12 2 , 7 6
1-120-9 WatfOrd ID ROrn (SD) 2 8 . 7 5
11218 Watford ID Rom (DO) 2 8 . 7 5
0429B Watford NLO Epson 2 8 . 7 5

071138  Delta 38 Single Joystick
07198 Delta 38 Twin Joysticks
07208 Delta 148 Joystick
07218 Delta 1413/1 Interface
07738 Delta 35 Compact Joystick
07748 Delta 350 Optical Feedback
0741A Delta ASC/8 Interface

36.80 3 4 . 9 6
4.37 4 . 1 5

32.20 3 0 . 5 9
32.20 3 0 . 5 9
23.00 ,  21.85
67.85 6 4 4 6

97-23
2.62

27.31
27.31
27.31

OTHER HARDWARE
Mem

Code D e s c r i p t i o n  P r i c e  P r i c e
0701E1 Aries 932 RAM Card 9 3 . 1 5  8 8 . 4 9
07408 Ar ies 812 ROM Board 4 6 . 0 0  4 3 . 7 0
07498 Ar ies 812C Adaptor 5 . 8 7
0704B AIPL ROM Board BBC 3 9 . 6 7
07358 ATPL Battery Backup 1 7 . 3 7
07468 ATPL ROM Board BBC Plus 3 3 . 3 5
0705A 2764 8K EPROM  2 , 6 4  2 , 5 1
0706A 27128  16K EPROM 3 . 3 4  3 . 1 7
0707A 6264 8K RAM  3 . 6 8  3 . 5 0
0747B Eorom Eraser 1 0 . 3 5  9 1 3
07248 Ante(  Soldering iron 7 . 1 3  6 . 7 7
0708A Eorom Extractor Tool 3 , 4 5  3 , 2 8
07108 Softlife Rom  Blower 7 5 . 9 0  7 2 . 1 0
0713A Phone 2 in 1 Adaptor 6 . 3 0   5 . 9 9
0714A BBkey Strip 2 . 0 9  1 . 9 9
0715A Dust CcNer  813C 13/84- 3 . 4 5  3 . 2 6
0734A Dust Cover Master 4 . 6 0  4 . 3 7

5.57
37.69
16.50
31.68

9.99 9 . 4 9
17,00 1 6 . 1 5
1230 1 1 . 8 8
13.00 1 2 , 3 5
9.99 9 4 9

18.00 1 7 . 1 0
8.50 8 . 0 7

0764F  Red Box Starter System
0765D _Red Leader
07660 Red One
07670 Red Two 3 4 . 9 5  3 3 . 2 0
077013 13  amp Spike Plug 1 1 . 9 9  1 1 . 3 9
07718 3  way Spike Adaptor 1 5 . 0 0  1 4 . 2 5
07728 4  way Spike Adaptor 1 4 . 5 0  1 3 . 7 8

ACORN COMPACT
SOFTWARE

Mem
Code D e s c r i p t i o n  P r i c e  P r i c e

10508 Compact Viewsheet 5 9 . 8 0  5 6 - 8 1
10518 Compact viewsPell 3 9 . 8 5  3 7 . 8 6
10528 Compact Viewstore 5 9 . 8 0  5 6 . 8 1
10538 Compact Viewindex 1 4 . 9 5  1 4 . 2 0
10548 Compact Viewplot 2 9 . 9 5  2 8 . 4 5
10558 Compact Printer Driver 1 1 . 5 0  1 0 . 9 3
10568 Compact PASCAL 6 9 . 0 0  6 5 . 5 5

3.5" GAMES FOR
MASTER COMPACT

DescriptionCode
11368  Elite
1139B Revs incl 4•Tracks
11408 Citadel
11418 Strykers Run
11 4213 Repton 3
11448 Acornsoft Hits Vol 1
11468 Acornsoft Hits Vol 2

ACORNSOFT APPLICATIONS

Code D e s c r i p t i o n
10008 V i e w  2.1
1022C V iew  3.0
12868 V iew  3_0 User Guide
10138 V iew  Driver Cassette

BEEBUG MAIL ORDER
DOLPHIN PLACE
HOLYWELL HILL
ST. ALBANS, HERTS.
ALA 1EX
(0727) 40303 ( 2 4  HRS)

129.00 1 2 2 . 5 5
59.95 5 6 . 9 5
34.95 3 3 - 2 0

Price
19.95
19.95
14.95
14.95
14,95
14.95
14.95

Mem
Price P r i c e
44,28 4 2 . 0 6
66,70 6 3 . 3 6
10.00 9 , 5 0
8.62 8 . 1 9

4 1 0 . 4 . 1 0 , n 0 , • • • • *

• • • • •  o w *

I

Price
18.95.
18,95
14.20
14.20
14.20
14.20
14,20

INCLUDES
FREE PRESTEL
SUBSCRIPTION

worth 06.50

10148 V iew  Driver Disc 9 . 7 7  9 . 2 9
10029 Hi-View  4 4 . 2 8  4 2 . 0 6
10218 Viewindex Disc 1 3 . 8 0   1 3 . 11
10438 Viewspell Porn  3 4 . 0 2   3 2 , 3 2
1001B V iew  Sheet 4 4 . 2 8  4 2 . 0 6
12799 Viewsheet User Guide 1 0 . 0 0  9 . 5 0
10308 ViewPlot  2 5 3 0  2 4 . 0 4
101913 Viewstore Rom 4 4 , 2 8  4 2 . 0 6
10088 Basic Editor W O O  2 6 . 6 0
10178 GXR 13  2 8 . 0 0  2 6 . 6 0
101813 GXR 13+ 2 8 . 0 0  2 6 . 6 0
10318 IermultKor Rom 3 1 . 0 5  2 9 . 5 0
10358 6502 Development 4 5 . 0 0  4 2 . 7 5
10378 Database Cassette 1 1 . 5 0  1 0 . 9 3
10388 Database  Disc
10398 Creative Sound Disc
1040C micros Business Disc

BEEBUG BLANK DISCS
Code D e s c r i p t i o n
06578 10x 40T SS DO Discs
06588 10x 401 DS DO Discs
06598 10x  130T SS DO Dtscs
06608
0661E
0662E
0663E
0664E
0665E
0666E
0667E
0668E

10x 80I OS DO Discs
25x 401 SS DO Discs
25x 40T OS DO Discs

14.50 1 3 . 7 8
19.00 1 8 , 0 5
47.27 4 4 , 9 0

Mem
Price P r i c e

9.90 9 . 4 1
10.411 9 . 9 0
10.42 9 . 9 0
10,90 1 0 . 3 6
2340 2 1 . 8 5
96.47 1 5 . 1 5

25x 80T SS DD Discs 2 6 , 4 7  2 5 . 1 5
25x 801 DS DD Discs 2 9 . 0 0  2 7 3 5
50x 401 SS DD Discs 4 8 . 0 0  4 5 . 6 0
50x 401 DS DD Discs 5 0 . 0 0  4 7 3 0
50x SOT SS DD Discs 5 0 . 0 0  4 7 , 5 0
50y BOI DS DD Discs 5 3 . 0 0  5 0 . 3 5

BEEBUG HARDWARE
Mem

Code D e s c r i p t i o n  P r i c e  P r i c e
0769E Beebug Magic Modern 9 0 . 0 0  8 5 . 5 0
07r. E 1 b u s  Modem-I-Command 104.00 9 8 . 8 0

CARRIAGE
Carriage is denoted by the letter contained in
the stock code, A-50p, B-El, C-E2, 11E3,
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.

_rt,Tt•-•5.
••••,- .;IJGBE •



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

For £12.90 we will provide you with:

e l l  M I  I I I  M IM I  M U  WM OP'I would like to enrol as a member of BEEBUG for 1 year andreceive the next 10 issuesof BEERIC magazine.I N F O R M A T I O N  1 1  D i s c  E I T H E R  Post today to:Your Machine 4 0 T  8 0 T  3.5" BEEIRIG, Dept MC14,N E W S  M o d e l  B D o l p h i n  Place. Holywell Hill,R E V I E W S  1 1  M a s t e r  128 S t .  Albans, Herts AL1 1 EXMaster Compact OR Phone St. Albans
Please tick ( 0 7 2 7 )  40303)

One
Full • Year

for just £ 1 2 . 9 0

Free access to our technical support
team (by phone or letter), to give

1 impartial advice and help on any
Jcomputer,  hardware or software
L .  problems that you may have.

A swift mail order service for all your
hardware & software needs at
competitive prices, with a further 5%
discount to you as a member.

SIGNATURE

r 6 4  page magazine mailed directly toyou ten time a year. This will keep you
up to date with news, reviews, hints
and programs for your computer.

A showroom to try out the latest
peripherals and software with
absolutely no obligation, and with
knowledgable staff on hand.

Join 20,000 satisfied members!
Disc containing 14 really useful programs r e

1

FREE PROGRAMS11 enctod.e f . .—. . ._ (cnict  , orrect amou nt •J OR [Ica %a debit by AccessNisa Account $ : , - -  —
Card Number

IIINTERESTING ARTICLES mi i  I
A D V I C E  S U R N A M F

TECHNICAL HELP d i  ADDRFSs

10 MAGAZiPiENEAR 1

I 1 I 1
INITIALS

Coed Expiry D a t e _ . •

M I F

POSTCOM

OE N E  M I  N I  I N  EN
Start your year here!

Quality, free programs for you to type
in (also available on tape/disc)
covering everything from printer
buffers to windows & icons.

1111111=MEIS11111111111111Etit,- ,

1

Free personal adverts in the magazine
to sell your unwanted kit.

For A Limited Period All New UK Members Will Receive A Special Welcome Pack Including:
•  Plus a booldist, software catalogue,

local user group fist, magazine indexes etc.
•  And of course your personal membership

card & the latest magazine

56 page booklet packed full of information
•  Quick reference card to your computer
•  Handy function key strip & screen planning sheets •

NATIONAL USER GROUP FOR THE I  I  BBC MICRO, MASTER & COMPACT

l'SUBSCRIFMON RATES

a U K ,  BFPO. CI Z i  2.50
l6RAKkliest of rope L  19.0C

I  A m e r i c a  E., Africa 1 2 L 2 - 6 3 5 4 :
E28,117,'Elsewhere

All payments MUST be in

I  p o u n d s  sterling. Cheques
MUST be drawn on a CIK bank_

I I I

FOR A FREE BEEBUG
INFORMATION PACK
PHONE 0727 40303
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Ian Whitmore gives
his Master an exciting

L n e w  look

A touch
of  the PCs

THE \liglen Master System is  a unified
console sys tem f o r  t h e  Acorn BBC
Master, al lowing fo r  a  separate key-
board, a n d  c o m b i n i n g  d i s c  d r i v e s
encased with the main board to form a
monitor stand.

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

Tucked into one corner was an eight
page illustrated instruction leaflet with
details o f  assembly, which i n  general
were easy to follow. The pictures were
very helpful.

I carefully read the instructions and
then s e t  abou t  t h e  reassembly j o b
armed wi th  a  f l a t  f i l e  a n d  my  trusty
crosshead screwdriver (you can get away
with using only one, but  i t  is easier to
use both a larger and a smaller one).

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

The f i rst  th ing i s  t o  dismantle your
Master b y  remov ing  t h e  f o u r  " F i x "
screws, sav ing  t h e m  f o r  l a te r,  a n d
removing the top, which is not used in
the final reassembly.

The keyboard i s  then disconnected
from the main board and i ts  retaining
screws removed. Using the same screws
the keyboard is mounted in the new case
and t h e  keyboard  ex tens ion  c a b l e
attached with the multipin links.

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

The label i s  flimsy, easily stretched,
and sticks to everything in sight. I  feel
that Viglen might have fitted i t  for the
customer, a s  i t  i s  important  fo r  the
appearance of the finished machine.

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

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

their original mounting screws.
The power cable i s  attached to  the

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

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

It is at this point that 40180 switches
are fitted either to the back or front of
the unit.

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

I found the  console t o  be  a  useful
modification. The  main  un i t  has the
same footprint as the original Master,
but it now has a mobile keyboard.

The main unit can function as a moni-
tor stand and accepts my metal cased
Microvitec monitor 14in with no trouble.
Access t o  the  cartridge s lo ts  i s  now
through the top, alongside the monitor
area.

There are no sprung doors to catch on
things. b u t  the cartridge area i s  less
accessible.

Viglen s e n t  a  Vig len Master  Rom
System with the review case which works
well, al lowing the use o f  two o f  their

A BBC Mete r
esconced in
the taglen
console system

normal rom cartridges with each car-
tridge s lot  i n  the Master. This i s  no t
included in the usual console package.

Access t o  connectors in  general i s
unchanged, although lifting the console
system t o  g a i n  a c c e s s  t o  t h o s e
underneath demands  a  l i t t l e  m o r e
muscle with disc drives installed.

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

Winchester hard discs can be f i t ted
and Viglen will sell the console in any
state of  fitting. from the basic ki t  to a
full blown .Master system wi th discs,
monitor and so on.

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

The keystrip holder is not as neat as
that on the original Master, having gone
back to the old B system with the strip
lying flat, t h i s  requires the removal o f
the transparent cover to insert strips

If you want a separate keyboard in PC
style then at E59 this must be a reason-
able bet, especially as you also get a
monitor stand and disc drive box.

Assembling the console is only diff i-
cult i n  two areas, t he  large keyboard
label and having to file some of the case
away for the disc data connector.

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

Product t h e  t r ig len Mas te r  Consc/c
System

Price.- E59
Supplier.' Vigien Computer Supplies,
Unit 7, Trumpers Way, Hanwell,
London W7 2AQ,
Tel: 01-843 9903
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• MicroUr*
In association with I  E LECOM GOLD

Join MicroLink -  and use your micro' to send and receive
elettronic mail, telexeit. telemessages; go teleshopping, book
theatre and 'rail tickets, read the Latest Micro niwejorm you;
own exclusive closed user group —.even sp via satellite to the
USA to chat in real time to other users with similar interests sal
yaturself. And it's alias easy as making &phone call!
All you need to access Microlink with your micro is a•modem,
appropriate software and a telephone..

How much goes It colt? •

•  Standing charge of E3.a month. •  Connect xhanlit• of 311aminpte (between.7pni and Sam weekdays and all Saturday1:1 ci.
,Sunday). or l i p  a mlattite Miring office hours. •  Coot of Ideal
phone call (London Area) or  cheap•rate PSS (extra 2.5p a
minute). •  •  •  •  •  •  •  •

Thee are basic chdroes. Most PlIcroLlnk Panties ate free,
including sending messages to other people on the system,
Extras are:*

• Telex;  5.5p per 100.characters.(UK), upper 1 0  (Europe),
• per 100,(01. U . 2 5  per 400 (putt of the world), C2.75p •

•  p e r  400 (ships at sea). _Plus a once-only telex registration fee of

• Telemessages: E1.45 for up to 360 words,..ein illustrated
greetings card (for weddings, blithdeys, etc) costs an extral5p,
Delivered t nywhere In Britain first post the following day.
Overseas molt 20p ((iermany. 'Denmark), 30p (USA, Canada,
Australia, Singapore, Hong Kong,. Israel). for first •2,0411
characters. For additiOnal 1.924 characters.•10p and 15p.

• • •  •  ••••
To join Microlink simply fill in and return the Arm below, Within days you will receive your
personal mailbox number and password, an easy-to-understand Quick Guide to Micrctlink, and
the phone number of the Helplinetehere you can get additional assistencephould You require it.,••

Your personal passport to the wide world of communications

Name
Position

Company
Address

Signature
Date

•  •  M I M E  •  I I

Ft FT
M I =  • N =  • M E M =
M M O N E M • • •  M O M  • N I M
•MMEMMEMMEMM M •  M O M

Postcode I  I  1  I  I  D a y t i m e  tel. M E N E M =  MEM

Commencement of Service
Please indicate month of commencement
Allow 7 days for validation of mailbox

Date of first payment to be on 1.5th of month following commencement. Please
complete billing authotisation form A. B or C.

• Telecom Gold Is a trademark of British Telecommunications plc

L I 1  19 E D

1/We hereby apply to join MicroLink
(-ol)o I  enclose my cheque for E5 payable to

Database Publications as registration fee
tcr MicroLink.

0 I also wish to use Telex. I authorise you
to charge an additional E10 to my initial
bill for validation.

0 I confirm that I am over 18 years of age.
LI I confirm that I accept the terms and

conditions for the time being in force.
copies of which are available on request

I intend to use the following computer model

Application Form
A. Direct Debiting Instmction ( En ter fir)1 postal address of UK Bank Branch) to:

M M O M  M  M M  M
M I  • • =  M U • •  M M  •  •

I/We authorise you until further notice in witting to charge to my/our account with
you on or Immediately after 15th day of each month unspecified dmounts which
may be deited thereto at the instance of Database Publications Ltd - MicroLinli by
Direct Debit. Bills are issued 10 days before debit is processed.
Name of Account
to be debited
Account Number LI1
B. Please debit my/our

Access/Mastercard/Visa/
*American Express
*Overseas subscribers only

No

M N =  = I M M • • • •  N M  M M

M E M =  N M =  M E M  •
Son Code E D I E R 1 = 1

M M E  N O M M • N =

We authorise you until further notice in witting to charge to my/our account with
you on or immediately after 15th day of each month unspecified amounts which
may be debited thereto at the instance of Database Publications Ltd - MicmLink.
Bilk are issued 10 days before charge is applied to your account.

DateSignature

C. Please invoice the company/authority.
(-TIEI If you select this opton, which is ONLY AVAILABLE to government

establishments 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 Grove,
Stockport SK7 5NY.

FOR OFFICE USE ONLY:
Mailbox assigned
Start date
Password

M
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A  What  is  the difference between a
single and double sided disc, and

can I use a single sided one as double
sided?
A  A l l  manufacturers a im t o  produce
M  double sided, double density discs
and the discs are then tested to  see
which category they should be sold as.

Obviously, double sided discs can be
used as single sided, but often a single
sided disc wil l  work in  a  double sided
drive.

Business users who need reliability
should use h igh quali ty double s ided
discs, but home users will probably have
no problems using single sided discs in
a double sided drive.

Q W h a t  i s  t h e  di fference betweensingle and double density and which
should I get for for general use?
A  Aga in  i f  all discs were of the highest
m  quality possible the density would
be 96tpi  — sometimes known as quad
density.

During certification they are given the
appropriate l abe ls  a n d  a s  w i t h  t h e
single/double sided question, using the
cheaper d i scs  ( i n  t h i s  case  48tp1)
usually works on most drives.

A  What  does the  term tp i  tha t  you
4  keep using mean?
A  T p i  stands for tracks per inch and is
n  the number of tracks that were put
on and read from the disc as they were
made.

The most common sort  o f  disc is  a
double sided 48 tpi disc, usually known
as a double sided double density disc.

Is a hub ring necessary or is it just a
4  g immick  tha t  advertisers use  t o
make us buy their discs?

MA They are necessary on some makesof drive but not those usually used
on BBC Micros. However, i f  you regularly
use discs with hub rings in your drive you
may find that ones without will slip,

atit I s  i t  OK to  cu t  a  notch and new
timing hole on the other side of the

disc and f l ip  i t  over in  a  single sided
drive?
A  D iscs  designed to be fl ipped over
M  are now available and there i s  no

Discs from
0  to A

Peter Davidson
Interviews Steve Evans,

ieusiness development
Wanager  of Micro-stat

harm in using these or normal discs with
extra notches cut in the correct places.

There are stories that it is bad for the
disc to rotate backwards in i ts  sleeve.
but this is only true of  discs with cheap
sleeves.

Q I s  there any advantage in having adisc that is welded all the way round
rather than just sealed in spots?

tiA Floppy discs are often bent slightlyas they are put into the drive so i t
could be said that the spot welded ones
are better because they allow more flexi-
bility. I t  a l l  depends what  po in t  the
advertiser wants to put over.

A  Some discs are thicker than others.
Do thick discs have any advantage

over thin ones?

A T h e r e  i s  a n  I B M  s tandard  t h a tdetermines everything about  t he
disc, including thickness. Some com-
panies attempt to save money by using
thinner PVC for  the sleeve and mass
production m e t h o d s  l e a d  t o  d i s -
crepancies.

"  Wha t  advice wou ld  you  g i ve  t o
someone purchasing a disc?

A Business users need high reliability and should therefore buy discs that
are certified for the use that they intend
to put them to.

Home users  a r e  more  concerned
about the price, and providing backups
are kept, reliability is not so important.

A reasonably priced single densi ty
disc wi l l  probably work even as an 8 0
track double sided disc and even i f  the
user has to  reject some himself, they
will work out a lot cheaper than double
sided, double density ones_

The best way is to buy one o f  a par-
ticular make and see how well i t  per-
forms for your applications.

FEATURE
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Are a l l  d iscs made o f  the same
material?

A M o s t  discs are  made by  stickingferric oxide t o  the cookie using a
mylar base. High density discs for  the
IBM PC/AT and clones use cobalt and a
slightly different mylar base giving them
a "cobbled coating",

Q
A

What's a cookie?
Its the term we use for  the actual
discs. We also call them doughnuts.

A  What  does the term Clipping Level
mean?

A l  liken this to dropping a ball — it willonly rise par t  o f  the way back to
where it was dropped.

When a disc is made a signal is put on
to it and the level of this signal is 100%.
The level that can be read back is called
the clipping level.

On b u l k  d i s c s  (used  by  so f tware
houses for disc duplication) this level is
usually around 4096, whi le for  a good
quality disc the figure is 50%.

Disc drives respond to levels o f  2096
and lower, s o  there i s  qui te  a  large
margin.

1:1 Occasionally I have had discs thatstick in their sleeves. What causes
this and how do I avoid it?
A  H i g h  pressure round the edge o f  a
M  disc can crimp the cookie into the
sleeve. Do not put too many discs into a
box or subject them to pressure in any
other form.

i r t  What do you see as the future o f
4  data storage on micros?

MA The trend is away from 5.25in discsand towards 3.5in ones and to pack
as much data as possible Onto the smal-
ler surface. One  reputable Japanese
manufacturer has developed a  3 .5 in
disc that  can ho ld  2Mb o f  formatted
data.

Further into the future, the trend will
be away  f rom magnet ic  med ia  a n d
towards optical ones with discs similar
to t h e  present compact record discs
being used and allowing an even higher
density o f  data to be written and read
from small surfaces.

Aprol 1987 MICRO USER 3 9



I AM frequently asked which is the best
disc drive and I always answer that they
are all the same so buy the best you can.
And while that  advice may be a  l i t t le
vague, it 's probably the best you'll get.

There are many disc drive manufac-
turers a n d  e v e n  m o r e  c o m p a n i e s
produce "own label" units. To make mat-
ters worse the latter are often from dif-
ferent manufacturers at different times.

All drives perform the same task and if
one works at all, i t  works as well as any
other.— such is the nature of digital elec-
tronics.

However, t h e  m a n y  i n d i v i d u a l
components c a n  b e  des igned  i n  a
number of different ways, so let's have a
look inside a disc drive.

The function o f  a drive is  simply to
record and retrieve data. To do this the
disc has to be made to spin, so the first
consideration is how the drive grips the
disc.

This i s  usually done wi th a  wedge
shaped wheel that grips the central hole

Figure I. Disc drive
viewed from above

Head motor

Drive motor

40 MICRO USER A p r i l  1987

Helical
screw

A n a t o m y
o f  a
disc drive
L  Mike Cook takes us on

a guided tour of a disc
drives inner regions

when the drive door is closed.
If this grabs the disc slightly out  o f

alignment the tracks will appear eccen-
tric to the read head and no data will be
read.

Some drives attempt to minimise this
by spinning the disc automatically as the
door is  closed. I f  you suffer from this
problem you can shut the door after you
have typed in the disc command and so
achieve the same effect.

The spinning motor can move the disc
by belt or direct drive, the former being
used on the earlier disc drives.

But today it is possible to make small
powerful motors t o  drive the  pul leys
directly_ Th is  has  the  advantage o f

taking up less space and, normally, less
current than the older method.

Somewhere on  the  pul ley o r  motor
there is  usually a  paper disc with two
rings o f  black lines. These are strobe
discs used for setting the speed of  the
motors.

When the motor is  running correctly
and you view the rings under a flashing.
light the lines appear to stand still. One
ring "stands still" when the light flashes
at 50 Hz and the other at 60Hz.

These are the two frequencies used
for mains transmission throughout the
world and so the source of flashing light
can be simply an ordinary fluorescent
lamp. There is usually a potentiometer
on t h e  logic  board f o r  adjust ing the
speed of the motor.

Once the disc is  spinning, the read/
write head must  be positioned on the
correct track_

This is normally done with a stepping
motor, b u t  the  mechanism fo r  trans-
ferring rotary motion to head movement

Loading
switch

Head

Wedge
shaped
wheel
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Figure 11: Drive viewed from below

can differ. Traditionally this is done by
having the head attached to a  helical
screw and as the screw turns the head
moves across the disc.

Alternatively t h e  h e a d  m a y  b e
attached t o  a  spr ing str ip which the
motor then winds and unwinds to make
the head move, or it can be moved using
a rack and pinion mechanism_

Whichever method i s  employed, the
details of the design determine the rate
at which the head can be moved reliably
and this is known as the stepping rate.
The head movement motor receives a
pulse to move the head from one track to
another but when i t  is first switched on
there is no way of telling which track it is
resting at.

Therefore t h e r e  i s  s o m e  s o r t  o f
detector that signals when the head is at
track zero. Th is  i s  normally a  micro-
switch tripped by a small lever attached
to the head. Alternatively this action may
be performed by the lever breaking a
light beam.

Misalignment of this switch can cause
the dreaded "Can ' t  f i nd  t r ack  zero"
message.

On an  early computer o f  mine the
heads could somet imes b e  stepped
back past the point where the track zero
switch was tripped. Consequently the
drive wou ld  n o t  cor rec t ly  obey  t h e
operating system.

The remedy was to dismantle the case
and physically move the head or to poke
into the disc controller chip a command
to move the head forward several tracks.
Fortunately I have not heard of this hap-
pening on the BBC Micro_

When the head is moved to the correct

position i t  i s  loaded — tha t  i s  i t  i s
brought into contact with the disc. This
is done by an electro-magnet pulling the
head towards the drive.

And there i s  usually a  mechanical
override that unloads the head whenever
the drive door is opened, although some
drives h a v e  t h e  h e a d  permanent ly
loaded to save time.

The operation o f  head loading can
vary from drive to drive and it is known,
surprisingly enough, as  the head load
time.

The start of each revolution of the disc
is marked by a pulse given by a small
hole near its centre. I t  is detected by a
light beam and indicates the start of a
track.

The pulses may also be used by diag-
nostic software to determine the speed
of the drive instead of using the strobo-
scopic method.

A wr i te  protect  notch on  t h e  d isc
indicates a disc should not be altered.
This can be sensed by the drive either
using a micro switch or light beam.

People with microswitch sensors often
use transparent sticky tape to cover this
notch but unfortunately this tends to be
missed by the light beam sensors. The
moral i s  c lear  — o r  rather t he  wr i te
protect covering should not be.

The protect ion o f fe red  b y  a  wr i te
protect notch is normally only a software
convention. However, the 8271 control-
ler used in the f irst BBC Micros would
not wr i te  anything i f  the  notch was
covered.

The electronics board contains all the
components to make the drive function.
Drives are always connected to a com-

FEATURE

zero sensor

Drive Belt

puter along a bus which means that all
connections go to all drives.

In order to send information to only a
single drive, three wires indicating the
selected drive are included in the bus.
And somewhere on the electronics board
is a set of links or switches to select just
one of these lines.

The other l inks can control features
such as when to perform the head load-
ing or whether to turn off the data signal
when the drive is not selected.

The on l y  rea l  d i f fe rence between
makes of disc drive is the various delays
that have t o  b e  in t roduced b y  t h e
operating system during the stages o f
disc access.

The BBC M i c r o  does  o f f e r  a  f e w
choices of  delay using the links at the
bottom r ight  hand corner o f  the key-
board. These are set in the factory for
the maximum delay, but if you do have a
fast drive they can be adjusted.

But remember that you might have to
change them back when you take your
computer elsewhere.

While the increased speed this gives
you can look dramatic when expressed
as a  percentage. we  are only talking
about extra delays in the order of one or
two seconds, so I don't consider it worth
worrying about.

Operating a drive at a speed close to
its limit can reduce the reliablity of oper-
ation so  i t  i s  best  t o  leave the l inks
alone, they can be  more trouble than
they are worth.

So there you have i t  — the disc drive
dissected_ Have a peek inside yours and
see i f  y o u  c a n  i d e n t i f y  i t s  m a j o r
components. •
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Datapad 16B

Delta 14B/1
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W S W f  We l . Wo w
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Delta 3S
and
Delta 3B
Single

To celebrate 10 years of flag waving with British made
products we are making a Special Offer on British made
100% tested and verified Parrot Discs, in Red, White & Blue
jackets. 10 of these highest quality DS/QD 96 tpi discs in
assorted colours in a hinged plastic library case (WORTH
E20) for just £19.95 including VAT & P&P.
JOYSTICKS FOR BBC A, B, fi+ & MASTER
DELTA 3B TWIN £ 1 9 . 9 5
2 joysticks wired to one plug. As with all our joysticks they have the fast action
sprung to centre return of the steel shafted nylon covered joystick. The light
action makes them ideal to hold and the 3 fire buttons allow left or right-
handed use.

DELTA 3B SINGLE
A single joystick that In some ways can act as Iwo The custom mode
special low noise potentiometers are wired so that it will work as a left
hand or right hand joystick. It can even run some programs written for two
joysticks and has the fire buttons of both.

£12.95

DELTA 148 £ 1 4 . 9 6
Our original ACORN/BBC handset. The same super light Joystick, but WITH 14
long life buttons, video game tested for many years. A DELTA 148/1 Is
needed to run the keypad but a 14B on its own will work as a joystick and
fire buttons, so you can always acid the 14B/ Ito It later.

DELTAI4B/1 for use with 1 or 2 DELTA 14B's £ 1 4 . 9 5
DELTA DRIVER CASSETTE 1 5 . 9 5
The ND/USER PORT interface box. This gives simultaneous access to both
the onologue port, for the joystick part and the user port, for the keypad.
Two handsets can be plugged Into the box giving a total of 24 user
definable keys.
Full Instructions ore provided to include the keypad in your own programs
even In BASIC or for the non-programmer a DELTA DRIVER cassette is
available with keyboard to joystick/keypad conversions and keypod set
up programs.

FOR THE MASTER COMPACT OR ELECTRON FITTED WITH A SWITCHED
JOYSTICK INTERFACE
DELTA 3S £ 1 2 . 9 5
For an ELECTRON with a switched joystick interface (Not a PIUS I) this gives
you the same delightful light, fast action of the DELTA joysticks but fitted with a
9 way D plug as per Atari. Commodore, Etc. and will run on First Byte
Interface or similar.

NEW III DELTA 3S0 - OPTICAL FEED BACK £ 1 9 . 9 5
FIVE light emitting dodos show you how your joystick is performing, Now you
con see exactly when each switch has operated so you can move about
faster and more certainly guaranteeing ciagonals

FIRST BYTE INTERFACE
Probably the most used ELECTRON interface - comes complete with
software to run the majority of games on the ELECTRON using a DELTA 3S or
DELTA =joyst ick.

SPECIAL OFFER buy a DELTA 3s and a FIRST BYTE INTERFACE together and
SAVE E2 85 ONLY £29.95

NEW III DATAPRINT 2P LOW COST - LOW PROFILE - PRINTER SHARER £ 3 9 . 9 6
A neat small unit which allows two parallel printers to be connected to one
computer and simply switched between the two. e.g. one printer for paper
and one for labels.

DATAPRINT 2C LOW COST • LOW PROFILE COMPUTER SHARER £ 3 9 . 9 5
The opposite of the DATAPRINT 2P this little box just 125 x 90 x 2Ornm allows two
computers to share one printer.

DATAPAD I6B £ 3 9 . 9 5
A commercial spec. 16 way keypad. Full travel mechanical keys with
double shot moulded keycops mounted in a low profile metal case. The
keys are marked with calculator legend. but the software included allows
the pod to be defined as any keys, including function keys or single byte
VDU commands such as PRINTER ON/OFF. No tampering with the
computer as It fits onto the user port.

Available from your dealer
or direct from us

R i g _

m a n  —111 E A .
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VISA

£19.95

Park Drive
Baidock
Herts
SG7 6EW
Telephone (3462) 89441



19.95
on

12.95

14,95
14

14.95
S.5_95

l;12.95

!ith

L19.95
rou

£19.95

Of

£39.95

per

S-19.95
is two

2-39,95

/ts

uI

6218944101

THESE days a lot of disc-based commer-
cial software for the BBC Micro is sold on
dual format discs. These are discs that
have been formatted in  a  special way
which allows them to be used in either a
40 or an 80 track disc drive.

This is a clever technique which relies
on the fact that the catalogue informa-
tion for both types of disc is in track 0
and this is in the same position for both
types of drive.

If you have an  8 0  track disc drive
switchable to 40  track, or  one o f  each
type of drive (there is always a catch),
you can create your own dual format
discs. You will also need any 40 track
formatter.

From now on you will be able to dis-
tribute your programs or data files know-
ing that they will function correctly no
matter which type o f  drive they  wi l l
eventually be used with.

Firstly a  word about  formatt ing i n
general. As you probably know, any disc
is unusable unt i l  i t  has undergone a
nrocess known as formatting.

A formatter is usually a machine code
program which places magnetic markers
on the disc showing where each track
and sector start.

A track is a thin circular band of mag-

11111111111E1
1

20 MEER
18 I  1 9  1  2 0  I

38

1 3 8 39 1

Figure I: Layout of tracks on a 40 track disc
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Figure IL Layout of tracks on a  40/80 track disc
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D IY dual
format discs

Nixon shows - 1
ILPTiv it's done without
elk special program A

netic data on the disc on which program
data is  stored. According to which type
of disc drive you have, there wi l l  b e
either 4 0  o r  8 0  o f  them packed very
closely together, making a band about
1,5 inches wide on the disc.

Each track is divided into 10 sectors
of 256 bytes each. And every sector on
the disc has an ID field.

This consists of a few extra bytes that
contain information about which track
the sector is part of, and what position
(out o f  10 )  i n  t ha t  t rack the  sector
occupies.

In this way, the disc drive head can
position i tse l f  quickly and accurately
over the correct part of the disc ready to
store o r  retrieve data. Without these

I 1381 - I3912E1E139 2010
\ • • • • • • • • • • • • • • • • • • • • I ' m l i o n v i n i

Dummy T r a c k s  20 to 39 T r a c k s  20 to 39
file f o r  80 track f o r  40 track

use u s e

tracks. the disc drive head would not be
able to find any position on the disc at
all and would report an error.

During formatting the newly created
sectors are filled with 256 values of 8,E5
(hex) to signify that they are blank.

After the whole disc has been format-
ted in this way, the first two sectors on it
which a r e  u s e d  t o  s t o r e  t h e  d i s c
catalogue are f i l led w i th  zeros, apar t
from a few bytes on sector 1 which tell
the computer how many sectors a re
present on the disc.

This will be either 400 for a 40 track
disc (10 sectors x 40 tracks) or 800 for
an 8 0  t rack  d i sc  ( 1 0  sec to rs  x  8 0
tracks).

Knowing a l l  th is ,  you  a re  ready t o
prepare your disc in the 40/80 format.
The steps to  follow, using a  4 0  track
formatter in all cases, are:
•  Format the disc in a 40 track or 80
track double-stepping drive — as shown
in Figure
•  Format the disc in an 80 track drive —
see Figure
•  St i l l  using an 80 track drive, save a
dummy file to fill the part of track 0 not
used for the catalogue and tracks 1  to
19 using:

*SAVE uNY 1900 +C600

•  Finally press Control+Break to clear
the machine and you are ready to put
some programs on your new dual format
discs — see Figure 111.

Now comes the tedious part. Any file
you wish to place on the disc must be
recorded in both 80 and 40 track modes.
The exception is  the !BOOT f i le  i f  i t  is
less than 2k in length. This is not diffi

Tom to Page 44 Po-

Figure 111: Usage of
a 40/80 track disc
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44 From Page 43
cult to do, but it can be easy at this point
to make disastrous mistakes which will
require you to reformat and start all over
again.

The method I use to avoid confusion is
to first switch the drive to 40 track and
copy over all fi les, before switching to
80 track and copying them all again,

I w i l l  exp la in  t h e  reason f o r  t h i s
shortly, but  i f  you are one to shy from
technical details, you need go no fur-
ther. Your disc is ready for use and you
should now test i t  in both 4 0  and 8 0
track modes.

How it works
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If some or all programs don't load, you
have made a  mistake i n  the  copying
process and I'm afraid you will have to
reformat the disc.

The reason for recording each f i le in
both 40 and 80 tracks is the new layout
of the disc. The only way to dual format a
disc is basically to format half of it as an
80 track disc and half as a 40 track disc.

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 E149 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 optional headset for £25.00 (-I-VAT)

In o u r  case, t h e  f i r s t  4 0  tracks a re
formatted correctly as for an 8 0  track
disc and the  remaining 4 0  tracks are
formatted to look like tracks 20 to 40 of
a 4 0  track disc, with spaces between
them. A dummy file which takes up the
first 2 0  t racks i s  then saved i n  the
catalogue.

The way th is  strange arrangement
works is that when a file is saved on the
disc t h e  catalogue i s  accessed and
found in either format. The presence of
the 20 track long dummy file then forces
the operating system to save the file at
the start of the 21st track.

Now remember,  w i t h  o u r  spec ia l
format tracks 20 to 39 do not overlap at
all and exist in both the 80 and 40 track
sections. The result is that the file now
exists in two separate areas of the disc,
while the operating system thinks that it
has erased over the first copy.

Unfortunately, as  you have probably
worked out ,  we  end up  wi th only 2 0
tracks of  the disc which are usable for
our data. This is because the catalogue
together with the dummy f i le — which
must be present — takes 50k. However,

this still leaves 50k of program storage,
quite adequate for marketing most pro-
grams and packages.

Be careful not to use discs formatted
using this method for distributing data
storage programs such as  databases,
mailing lists and drawing packages.

It is  impossible to  control the users
drive from software to switch from 40 to
80 t racks f o r  the  necessary double-
saving of  data, and anyway 50k of disc
space i s  not  really sufficient fo r  such
uses.

Making more room
Finally, instead of wasting all track 0,

as a last operation any program that is
under 2k  i n  length can be  saved as
DUMMY a n d  t h e n  renamed  t o  t h e
filename of your choice.

Doing this lets the disc system think
that tracks I  to 19  are free to use, so
you must not try to save any more pro-
grams on the disc.

And that's al l  there is  to  creating a
dual format disc without any special pro-
grams to achieve it. •

TEL.: FALMOUTH (0326) 75290
r •  MOM
I  To :  R & D Speech Technology

Waterside House
Pons harden, Penryn
Cornwall, TRW MR

Tick fhp Boxes for the Items Required

(

ka0  SPEECH TECHI101.06Yc'
--A ,:!!. 0  . . . a0  •

PM.

ICRO-POICt

O  Please supply MICRO-VOICE(S) at E176.35
(inc. VAT and P&P)

D  Please supply  B B C  Model B
3-way 1MHz bus connectors at E17.99

Name
Address
Post CodeIL-
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The ultimate spelling
checker for WORDWISE3
INTER-WORD and VIEW

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

packages -Wordwise/Plus,
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 - no 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.

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

Master Compact.

I f  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:
If you are not completely
satisfied with Spell Master,
we will refund the cost of any
purchase made direct from
Computer Concepts.

A more detailed specflication is available upon request

Recommended retail price £51.30 + VAT (k59.00 inclusive)
Available direct from Computer Concepts and all good BBC dealers

Computer
Concepts
Telephone orders welcome •  ACCESS & VISA accepted.

Gaddesden Place, Hernel Hempstead
Herts. HP2 6EX. T e l .  (0442) 63933.
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Cesoned to enabie users ot CRE Moen BBC Sitodel A Cessidoes. To now use 1,(41,1 CO the MASTER
moos The et ends, .s able to take one 8K, 18K cc 32K Eprorn Caroidge Ind udkno her-wood.

Desired by cA E  lectmnics to Anne, Soectricedons• Caoabie ol tak-no 1 0  2 k lex Ewan'.
InductingR E  Camiciarrs orter 3 opoons lot reakitrarn use] s t .
Opt Slat-wised Cartridge: Opl 2 smote 231. Op 3 Due f ir

Relatence Marual
Relatence Manual I t

tt.•
CARE BBC Model B Cartridges
CAPE BBC Model B Cam idge
CARE IOW Profile System rr het:M l ]ora
KRIMEIMELIEllukkalgELLITMEME
CARE Messy ROM Ciesidoe (Single zin
CARE Masint ROPACattidoe (Duel 2.1)
CARE Master Smart Cetneige
CARE Masse] 32K (96() RASA Carnage
111=681:11&=1131,175022 Green 1.4] Res 208A-tic
PHILIPS Moro& BM7522 Arnim] R e s  2ouri-itrx imi t imorMi l lx - i  2 Green hii-Res181414/

inter•word & S. • II-Master

Cendorem to Centronics 1.5(nt
Cmc Dow Data (Seigle) 1.2/nt
Disc Ones Dam &Doti) 1.5r111
Disc Dave Poker (Cuel) I .5mt
Prints, Cates 11313C to Centronic) urn
Printer Cabie taw toCentroricl 1.5mi
RG13 8-8 on DIN 1 2m1
RCA 67 pe. DIN (HIIad1 I  .2rn1
RGB 6-7 pie Del (Feous0n)12mt
RGB 6 or to SCAM' If &Ito) I .2m1
User Port E Manson skt to Piu913.5rIg
i IAZ Bus Etoension ski to Pt 4025rat
Merry Why ryoes avattable.

• ATOP. ]  ORD W  LCOME•

46 MICRO USER A p r i l  1987

0No VAT E15.1,3c
NoVAT0E18 00c

E9.20c
0  el .9Oc
0  E8 06c
E12.85d

0  E8.05c
0  El 3.80c
0  C18.86c

0  EPOA
EPOA

0  C89 70e
E92.00a

0  E79.50e

0  Et 50c
0  C575c
0  E8 05c
0  Ett 600
0  Et 900

E8)35c
0  C3.45c
0  C576c
0  ES.75c
0E920c
0  E9 86c

@CIO 81C

le3W .ro ORDER] onces nclustye ot VAT. By Post
Enclose yout crecpaiP 0  merle payabie to CARE Electronics Or use your
ACCESSVISA Inoue allow 7 days lot deliver,. Please add carrege
A . 0 0 3 5  b • E5.75 o-E1.15 de E2.30

OPEN
gam-Spm
Mon-Sat

SEE US
AT THE
UMIST
SHOW
20 - 22
MARCH

A  I  T A  I  P r A t i  I W A  V A  I  r i a  l i r A O  1  IUraffOIAL111110EMAI
EPROM Prograrrrnet inc Software on ROM @  E31,05d
EPROM programmer Inc Software on Can @  E39.10d

For Use With Disc Drives. Please note, not old lull height type
Duel BBC
For use with most peripherals
Quad ABC Oudets

SWITCHO U N I T S
1 MICRO INTO 2 PRINTERS

ABC Printer 2 to I (Inc Lead)
ABC Printer 6 to 1
Centrcelics 4 to 1
Printer 2102 2 •CPX2 Fully Buttered
User Port 2 Way & Off Posn Ono Lead)
User Pott 6 way & Off Posn (Inc Lead)
RGB Switcher 2 to 1
RS423 2 to 1
RS232C 2 to 1 T  (All lines)
RS232C 4 to 1 (All lines)
RS232C 2102 2 'X (8 lines)

E34.50h

@ E36.8,01)

1 PRINTER INTO 2 MICROS

@ E34.50d
@ E80.50d
@ E80,50d
@ E57.501)
@ E37 95d
@ E80.50d
0  E23.00d

£230001
@ E57.50d
@ E80.50d
@ E69.00d

ORELY ELECT •  '  PRODUCT
Teletext Adaptor inc Software on ROM
Teletext Adaptor Inc L-ialtware on Disc

NOW INCLUDING ATS
(ADVANCED TELETEX SYSTEM)

ROM

MASTERCOPY (DFS-ADFS. ADFS•DFS, DFS-DFS, ADFS-ADFS)

ROM Version
Disc Version
DESIGN 7 -  Mode 7 Designer (hest we've seen)
DESFAX Teletext Emulator (The FAX System! I)

40 B a t

@ El 21 .90d
@ E121.90d

M •  1  AR

@E14.95c
@E12.88c
@ E8.97c

@ £24,150

Code
520STM1
520STM2
520STFM1
520STFM2
520STFM3
1040STF1
1040STF2
1040STF3
SF354
SF314
SH204
SM125
CLIM1MEG
CUM1 TWIN
P8533MON
P8501MON
LX86PRIN
EPSSHEET
LQ800
BRO1109
WS4000

Product Name

MIKES COMPUTER STORE
Atari 520STM Computer
520STM + 1 meg Drive
Atari 520STPM Computer
520 STFM+ SM125 B/W 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 Sheet Feeder
Epson LQ-800 24 pin Printer
Brother 1109 NLQ Printer
Miracle WS4000 Modem

RRP Inc. VAT M C S  Inc VAT
E259 95 E 2 4 9 • 9 5

E389.95
E399.95 E 3 6 9 . 9 5
E499.95 E 4 6 2 . 9 5
014.90 E 6 5 2 . 9 5
E599.95 E 5 5 4 . 9 5
E699.95 E 6 4 6 . 9 5
E914.90 E 8 3 8 . 4 1
E149.50 E 1 3 4 . 5 5
E200.10 0 8 0 . 0 9
E699.95 E 6 4 7 . 9 5
E149.50 E 1 3 4 . 5 5
2159,00 E 1 4 3 . 1 0
E269.00 E 2 4 2 . 1 0
2314.95 E 2 8 3 . 4 6
E243.95 E 2 1 9 . 5 5
E316.25 E 2 8 4 . 6 3
E63,25 E 5 6 . 9 3

E684.25 E 5 9 9 _ 9 5
E253.00 E 2 2 7 1 0
E172.44 E 1 5 4 . 9 5

SAVE E20 -
Buy

FAST ST BASIC
with any Atari ST

pack for
ONLY E69
Securicor 'Next Day'

delivery + Insurance El°
SHOP OPEN

Monday-Saturday
9.30arn-5.30pm

(Closed Wednesday)
All prices are correct at time of
going to press. We reserve the

right to change prices and
specifications without notice_

Educational Discount
Available

OSA

SHOP
292 London Road WestclIff-on-Sea,

Essex SSO 7,11 Tel: 0702 332554

MAIL ORDER
P.O. Box 31, Westolift-on-Sea, Essex SSO 3LO

Tel: 0702 335379
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HAVE you ever wondered how the best
software houses protect their discs from
the prying eyes of software pirates?

With t h e  Disclok protection system
you can now enjoy the same security as
the big names, with the freedom to dis-
tribute your software on disc in complete
safety.

The secret of good protection is to do
the unexpected.

For instance, you  may  have come
across the technique o f  using a  disc
editor program to  poke naughty bytes
into the disc catalogue, t o  fool users
into believing there are less files on the
disc than there actually are.

This works f ine unt i l  someone e lse
with a  disc editor examines your disc
and sees what you have done, To ensure
total security, or at  least a huge head-
ache fo r  the hacker, a  more obscure
approach is necessary.

In this article I am not going to explain
how the Disclok system works. in  case
there are any would-be pirates reading
it, but it does work well.

To use the system type in Listing I and
save i t  as LOK.SRC. Now run i t  and the
assembled machine code will be saved
on the disc as DISCLOK. This is the part
of the system that actually protects the
disc.

Now type in Listing II and save i t  as
KEY.SRC. Run i t  and  the  assembled
machine code will be saved as L. This is
the key that enables programs protected
with Disclok to be run.

Any Basic or machine code programs
may b e  p r o t e c t e d  a s  t h e  k e y
automatically detects which is which.

Now you are ready to protect some
discs. For this I suggest that you format
some new ones, as  you can lose vital
programs if you make any serious errors.

Disclok only allows seven files out of
the full  3 1  to  be protected and these
must be in the P directory. So copy all
the programs that make up your package
on to a freshly formatted disc and put
each one into the P directory using the
*RENAME command.

This i s  t o  ensure tha t  Disclok only
protects those files that you want i t  to.

The next step may take some time, but
it i s  necessary. Every program in  your
package that calls a protected program
must h a v e  t h e  CHAIN a n d  * R U N
commands replaced i n  the  fol lowing

Chris Nixon shows h o w i
to beat off those
software pirates

1
way.

To run a protected file the filename is
put into page 84900, terminating with a
Return code (8i0D). Then just  execute
*RUN L.

For ,example, i f  you wanted the 'boot
file to run a protected file called GAME,
you would construct the !boot f i le l ike
this:

*BUILD !boot
0001 *SASH
0002 Sg900::•GAME
0003 *RUN I.

Or from the end of a Basic program:

32000 Sit900:-GAME*
32010 *RuN L

Note that  you do  not  include the P
directory pref ix w i th  the  f i lename a s
Disclok au tomat i ca l l y  removes  a l l
protected files from the P directory.

One area o f  diff iculty i s  i f  you are
trying to CHAIN one Basic program from
the middle of another.

The Disclok system uses a homemade
version of  CHAIN which does not reset
Basic properly, The solution i s  simple
although long-winded.  Rep lace  t h e

UTILITY
B+ III

The lock that
baffles pirates

method above with:
32000 370:P%:P1:&A130:ELOA *138:LDA *0 :L
DY &50:01P &FFF4):P%:170:CCS:"*B..*(HRS
13.i"PA.4****:$81900:-zzzz-:*RUN L'A.CHR
$13:FOR ta=1 TO LENCCS:n50ASCMIOS(CcS
/ a t  ):CALL&A00:NEXT:END
where # # # #  i s  t h e  va lue  o f  page
required to run the program and zzzz is
the name of the program to be run.

Finally copy the program L on to the
disc. We now have a fully prepared disc.
ready for protecting. Make a copy of it as
a prepared master disc — because you
won't be able to copy the protected disc.

All that remains is the actual protect-
ion. Insert the disc containing Disclok
in drive 0  and type *DISCLOK. You will
then be instructed to  remove the disc
and insert the disc to be protected.

Disclok will quickly scan the directory
protecting any program on the P direc-
tory, and  protect  the  d isc  s o  t ha t  i t
cannot be backed up. I f  no fi le is found
then the error message No P directory
files found is generated.

If all has gone well, the computer will
beep and announce "Disc now locked".
If you don't believe it, try it.

You will f ind that  the protected f i les
are no longer on the P directory, and
look pretty normal. That is, until you try
to LOAD, *LOAD. CHAIN. *RUN, *DUMP,
-TYPE, -COPY, *BACKUP or *INFO them.

•  Please don't send any protected
discs to The Micro User, because we
don't know how to crack them either.

I L i s t i n g  I

10 REM ** * * * * * * * * * * * * * * * * * * * *
20 REM k DISC-LOK Version 1 •
30 REM * t o y  Chris Nikon *
40 REM * J a n u a r y  1987 *
50 REM * ( c )  The Micro User *
60 REM ****  ***** ******** *****
70 REM
80 MODE7:DIM COOE% 2000
90 mess=0.70:cat,&900:cat1:gB00

100 FORPASS:4T06 STEP2
110 PX:11300:0%:CODEX
120 [OPT PASS
130 JSR setup:JSR Loadcat

JSR copycat:LDA progcount
150 BEQ noprogs:JSR password
160 JSR savecopy:LDA rimessl MOD 256

170 STA ness:LDA *mess1 DIV 256
180 STA messf1:01P message
190 .noprogs
200 LDA *mess? MOD 256:STA mess
210 LOA Wmess2 DIV 256:51A mess41
220 JSR •essage:JMP BFFE?
230 .setup
240 LDA 021:LDX *0:LOY *0:JSR &FFF4
250 LDA * t i t L e  MOD 256:51A mess
260 LDA * t i t L e  DIV 256:STA mess41
270 JSR message:LDA *0:STA dr ive
280 JSR &FFEO:BCS escape:RTS
290 .escape
300 LDA *126:JMP &FFF4
310 .toadcat
320 LDA *ca t  MOD 256:51A blocki-1
330 LOA *ca t  DIV 256:51A btock4-2

Turn to Page 48 00
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Cut-Price Disks Lowest Yet!

From Pao cr 630 INC progcount:CLC:TXA:ADC *16 8 6 0  LDA (Ress),Y:CMP *42:BEO exitmess
640 STA catptrl:RTS 8 7 0  JSR &FFE3:IRY:JMP messloop

340 LDA 4&53:STA block+6:LDA * 0 650 .savecopy 880 .exitmess
350 STA param:STA paran+1:LDA 4&22 660 LDA *ca t  MOD 256:STA biock+1 890 RTS
360 STA param+2:JMP osword7F 670 LDA *ca t  DIV 256:STA btock+2 900 .password
370 .copycat 680 LDA 4,4B:STA btock+6:LDA *0 910 LOX 0179:LDA progcount:STA ca t l ,K
380 LDA cat+&105:LSR A:LSR A:LSR A 690 STA paran:STA paramilaDA 4 2 2  9 2 0  DEX:LDY *8
390 STA naxprog:DEC Raxprog:LDA * 8 700 STA paran+2:JSR osword7F 9 3 0  .saveprog
400 STA catptr:LDA *0:STA c a t p t r l 710 LDA *B7F:LDX *format MOD 256 940 LDA prog,Y:STA cat1,X
410 STA progcount 720 LDY *format DIV 256:JSR UFF1 9 5 0  DEX:DEY:BPL saveprog:RTS
420 .progloop 730 LD0 * c a t l  MOD 256:STA btock+1 9 6 0  .catptr:BRK
430 LDX catptr:LDA cat+7,X:ARD 4 7 F 970 .catptr l :BRK

This is one of  hundreds of440 CRP *ASCPANE nextprog 980 .progcount:BRK
450 JSR copyinfo programs n o w  avai lable 990 .maxprog:BRK
460 .nextprog FREE fo r  downloading on 1000 .maxprogl:OPT FRequb(7)
470 LDA progcount 1010 .counter:BRK
480 CRP maxprogl:BEO exitcopycat
490 CLC:LDA catptr:ADC *8:STA ca tp t r

MkroliDh 1020 .drive:BRK
1030 .format

500 DEC •axprog:BPL progloop 1040 BRK:OPT FRequd(idfieids)
510 .exitcopycat 740 LDA * c a t l  DIV 256:STA blockf2 1 0 5 0  OPT FReclub(5):OPT FReclub(143)
520 RTS 750 LDA 4B4F:STA bLock+6:LDA 4 2 7  1 0 6 0  OPT FNeclub(39):OPT FRequb(11)
530 .copyinfo 760 STA param:LDA 4469:STA param+1 1 0 7 0  OPT FNeclub(18):8RK:OPT FRequw(16)
540 LDX catptr:LDY catptr l :LDA 47 770 LDA *1:STA paraR+2 1 0 8 0  .block:BRK:BRK:BRK:BRK:BRK
550 STA counter 780 .osword7F 1090 OPT FRequw(3)
560 .copyentry 790 LDA drive:STA block 1100 .paran:OPT FReclud(0):OPT FReclud(0)
570 L A  cat,X:STA ca t l ,Y 800 LOX *block ROD 256 1110 .prog:LDA *200:LDX *2:LDY 40
580 LDA cat+1100,X:STA cat1+8,Y 810 LDY *block DIV 256 1120 JMP &FFF4
590 LDA *BFF:STA cat+&100,X:INX:IRY 820 LDA 47F:JMP 1130 . t i t l e
600 DEC counter:BPL copyentry 830 .message 1140 OPT FRequbC22):OPT FNeclub(7)
610 LDX catptr:LDA *ASCT:STA cat+7,X 840 LOY 4 1150 OPT FReoub(31):OPT FleciA(7)
620 TXA:LDX catptr l :STA cat1+7,X 850 .nessioop 1160 OPT FReclub(0):OP1 Fnequb(141)

from only E14.99 for 25 disks delivered to your door

Coloured Volvereer disks at lowest prIrcest

HIgrade Rainbow., 5Coloured disks 011
Use coloured disks to code your hies. r  18.99 - 2 5  disks
Buyout rainbow papa 5  different C  35•910-- 5 0  disks
cOioursd •Liniversor• disks C  6 9 4 9  -1 00disks
Without doubt the best vaiue C / 2 9 . 9 9 -  200 disks

C149.99- 250 disks
in gua(ty end prre

e279,99-5oodliota

Offer 1 —5.25" 'Universal'
osudandrivesSSSD.SSDD,SSM

H l g r a d e  d i s k s l D S O D  D S C D  48 96tpi140i80)
Disks are packed in 25s. complete wrth envelopes, label sets and write protect
tabs. Nothing wasted on lancy brand names. just plan good value yOU can rely
on!

141.9I- 2 5  Ma $
t  26,910- 5 0  disks *  Fug spec Higradie disks, made to 6056 n g  level

*  m q  quibble womanly49.90-  100 Maks
*  Hlublings on 525" W ME 96.99 -  200 disks
*  Labe sets a envelopes iocludedEl 1 9.911 2 5 0  Maks

t219.911 -  5400 disks *  N o  eodfas -NAT& delivery ilcaudeci.

Sarno day ljesPatch- at II°

3 0 - - - 1 1 1 0 S i t i t t i a t e a t t e r S
°ewe, ---Ilit'scsgeev,reAatielandsecurivithene's3tA.DirectOisk.Suppaes
alwaysOvett)ebestonce;ractssospeciakeetOengtimumouarietYis20

SSOCiAldpi 746 2 0 d 0 1 0  C2444  P 6 M o n - 0 4 0 4 A 7 8 . 0 0 0 1
0500-41M0045

 o o s2 0 6 0 s  C25.99 3 0 3 0 0 , 0 4 _ N o o t r a o a m

O D D  -9114pt 767 30cesits E3S,99 01 d a l  orders
very welcome,

Aiw

Cash 'n Carry
prices on
disks from
Direct Disk
Supplies

How to Order
1. DIAL-A-DISK on 01.979 7811. and grve your ACCESS or VISA number and

expiry date.
2. Send your cheque eic. to Direct Disk Supplies LW at the new address below
3. Official Orders Bona-fide orders from Universrbes. Colleges, Schools.

Charities elc are very welcccne .

ALL PRICES INCLUDE VAT
& DELIVERY TO YOUR DOOR! -

NO HIDDEN EXTRAS

Offer 4 savenw,voy.sh,007,0,8
Reversible Media Lifet  111.99 -  Z S
Poppy disks cornet& e wit  h t  35.99- Weisel
2 notches and two index notes C  69.99 - 100 disks
Again. packed in complete sets E 1 2 9 . 9 9  -  200 disksC149,99-250 disks
o125 cksks. C 2 7 9 . 9 9  - 500 disks

= 4  Direct Disk Supplies Ltd
Dept u  FREEPOST, 129 High Street,

Hampton Hill, Middlesex TIN12 IBR
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1170 OPT FNequb(129):OPT Fliequb(157)
1180 OPT FMequb(131)
1190 OPT FNegus("DISC-LOK Version 1 )
1280 OPT FNegub(156):OPT FNegub(31)
1210 OPT FNeoub(7):OPT FNeclub(1)
1220 OPT FNegub(141):OPT FNeclub(129)
1230 OPT FNegub(157):OPT FNegub(131)
1240 OPT FNeguseDISC-LOK Version 1 1
1250 OPT FNequb(156)
1260 OPT FNequb(31):OPT FNegub(10)
1270 OPT FNequb(3):OPT Fhiequb(134)
1280 OPT FNegus("(c) The Micro Users)
1290 OPT FNequb(13):0P1 FNequb(129)
1300 OPT FNequs(STRINGS(38,'—))
1310 OPT FNegub(28):OPT FNegub(0)
1320 OPT FNequb(24):OPT FNegub(39)
1338 OPT FNequb(5):OPT FNeclub(12)
1340 OPT FNequb(13)
1350 OPT FNecius( i )  Remove t h i s  d isc f

rom the dr ive ' )
1360 OPT Ftiequw(ODOD)
1370 OPT FNeclus(° 2) Inse r t  d isc t o  pro

tect i n  dr ive 0')
1380 OPT FNequw(&000D)
1390 OPT Plegus(' 3) Press a  k e y. . . * 1

1 Listing

10 R E M  * * * * * * * * * * * * * * * * * * * * * t
20 REM *  DISC-KEY Version 1 *
30 REM *  b y  Chris Nixon *
40 REM *  J a n u a r y  1987 *
50 REM * ( c )  The Micro User *
60 REM
70 REM
80 1ODE7:0IM CODE % 2000
90 mess470:maxprog4C79

100 FORPASS=0TO2 STEP?
110 P 1 A 0 0
120 [OPT PASS
130 JSR checkdisc
140 JSR checkname:JSR get in fo
15e JMP Loadprog
160 .checkdisc
170 L A 147F:LDX *b lock l  MOD 256
180 LDY *b lock l  DIV 256:JSR &FFF1
190 LLIX 4&78:LDY * 8
200 .checktoop
210 LDA prog,1:CMP IC00,X
220 BNE wrongdisc:DEX:DEY
230 BPL checktoop:JMP &C70
240 .wrongdisc
250 JMP (&FFFC)
260 .prog
270 LDA #200:LOX *2:LDY *0:JMP &FFF4
280 .checkname
290 LOA &900:CMP t400:BECI notfound
300 LA *0:STA progcount:STA ca tp t r
310 .nameloop
320 LDX 40:IDY ca tp t r
330 .chartoop
340 LDA &900,X:CMP *&OD:BEG found
350 CMP ICOO,Y:BNE nextname
360 IMX:INY:CPX 47:BNE charloop
370 .found
380 LDA catptr:RTS
390 .nextname
400 CLC:LDA catptr:ADC *16:STA ca tp t r
410 INC progcount:IDA progcount
420 CMP maxprog:BCC nametoop
430 .notfound
440 BRK:BRK:EMUS'Not foune:BRK
450 .readsector
460 LDA &CD:STA block:STX param

* * *  * * * * *  * i r i e * * * * * * * * * * *

1400 .messl
1410 OPT FNequb(12):OPT FNegub(7)
1420 OPT FNegub(13)
1430 OPT FNeous(" Disc now Locked.")
1440 OPT FNecluw(MOD):OPT FNeoJb(42)
1450 .mess2
1460 OPT FNegub(12):OPT FNeclub(7)
1470 OPT FNegub(13)
1480 OPT FNecius(' Na "P" d i rectory f i

Les on d isc. ' )
1490 OPT Pleciuw(WDOD):OPT FNegub(42)
1500 . i d f i e t d s
1510 OPT FNequd(&0OFFBC27)
1520 OPT FNequd(&OOFFBC27)
1530 OPT FNegud(&00FFBC27)
1540 OPT FNegud(g00FFBC27)
1550 OPT FNequd(800FFBC27)
1560 OPT FNectud(&00FFBC27)
1570 OPT FNeclud(H0FF9C27)
1580 OPT FNeoud(HOFFBC27)
1590 OPT FNequd(&0OFFBC27)
1600 OPT FNegud(110OFFBC27)
1610 OPT FNegud(P.O0FFBC27)
1620 OPT FNegud(gOOFFBC27)
1630 OPT FNegud(HOFFBC27)

470 STY param-flaDA *&21:STA paramq
480 LOA *3:STA block+5
490 LOA 403:STA block*6
500 LDX *block MOO 256
510 LDY *block DIV 256
520 LOA 47F:JMP &FFF1
530 .get in fo
540 PHA:TAX:LDA &COE,X:AND 43
550 STA OVID*1:LDA &COF,X:STA DVID
560 JSR gettrack:PLA:TAX:LDA iCOD,X
570 STA proglength:LDA &COA,X:STA exec
580 LDA &COB,X:STA execi-1:BMI basic
590 LDA &C08,X:STA toad:LDA &C09,X
600 STA Loadsl:LDA *0:STA basicfLag
610 RIS:.basic
620 LDA *0:STA toad:LDA &18:STA load+1
630 LDA 41:STA Pasicflag:RTS
640 .loadprog
650 LDA load:STA block*1
660 LOA load+1:STA block*?
670 . ioadloop
680 LDX track:LOY sector
690 JSR readsector:INC sector
700 LDA sector:CMP *10:8E0 nexttrack
710 .reenter
720 INC block+2:DEC pray Length
730 BPL LoadLoop:IDA basicf tag
740 ONE doRUN:JMP (exec)
750 .doRUN
760 LDY *ASC"0":JSR inse r t
770 LOY *ASC".":JSR inse r t
780 LDY 413:JSR inse r t
790 LOY *ASC"R":JSR inser t
800 IDY *ASCW:JSR inse r t
810 LDY *ASCW:JSR inser t
820 LDY *13
830 . i n s e r t
840 LDA *138:LOX #0:JMP &FFF4
850 .next t rack
860 INC track:LDA *0:STA sector
870 JMP reenter
880 .get t rack
890 LDA *10:STA DVIS:LOA 40:STA DVIS*1
900 JSR divide:STA sector:LDA DVID
910 STA track:RTS
920 .d iv ide
930 LDA *0:S1A QUOT:LDX *16
940 .LOOP
950 ASL DVID:ROL DVID*1:ROL A:TAY

UTILITY

1640 OPT FNequd(WIFFBC27)
1650 OPT FNeoud(&00FFBC27)
1660 OPT FNegud(&00FFBC27)
1670 OPT FNequd(10OFFBC27)
1680 OPT FNegud(&00698C27)
1690 ]:NEXT
1700 S&900='SAVE DISCIOK •*STRS-CODE%-
'*SIRS^0%+' 1300 1300'
1710 X0:11=9:CALL&FFF7:END
1720 DEF Diequb(N%)
1730 ?0%=N%:0%=0%*1:P%=PP.1
1740 =PASS
1750 DEF FNequv(N%)
1760 10%=N% MOD 256
1770 /(0%*1)=N% DIV 256
1780 0%=01442:P11X+2
1790 =PASS
1800 DEF FNeoud(N%)
1810 !0%=N%:0%=0%.1-4:P%=P%*-4
1820 =PASS
1830 DEF FNegus(NS)
1840 FORL%=1 TO LENNS
1850 0%1(L%-1)=A5C(MIDS(NS,L%,1))
1860 NEXT:0%=0%4-LENNS:P%=P%*LENNS
1870 =PASS

960 ROL OUOT:CMP DVIS:LDA QUOT
970 SBC OVIS*1:BCC LESS:TYA:SBC DVIS
980 TAY:LDA QUOT:SBC DV'S-0:VA QUOT
990 INC DVID

1000 .LESS
1010 TYA:DEX:BNE LOOP:RTS
1020 .OVIS:BRK:BRK
1030 .DVID:BRK:BRK
1040 .QUOT:BRK:BRK
1050 .xpos:BRK
1060 .track:BRK
1070 .sector:BRK
1080 .temp:BRK
1090 .catptr:BRK
1100 .proglength:BRK
1110 .load:BRK:BRK
1120 .exec:BRK:BRK
1130 .basicflag:BRK
1140 .code:OPT FNequb(30)
1150 .progcount:BRK
1160 .key:OPT FNequb(&69)
1170 .b tock l
1180 BRK:OPT FNequd(C00)
1190 OPT FNequb(3):OPT FNegub(&57)
1200 OPT FNeguw(&6927):OPT FNegub(&21)
1210 .btock:BRK:BRK:BRK:OPT FNequd(0)
1220 .paran
1230 OPT FNegud(0):OPT FNequd(0)
1240 I:NEXT
1250 S&900eSAVE L A00 'I.STRS-P%
1260 Xt=001=9:CALL&FFf7:END
1270 DEF FNegub(N%)
1280 ?P%=NX:P%=P%.1
1290 :PASS
1300 DEF FNequw(NO
1310 ?P%=14% MOD 256
1320 ?(PW)=11% DIV 256
1330 P%=P%42
1340 =PASS
1350 DEF FNequo(N%)
1360 !P%=14%:PP%+4
1370 =PASS

This listing is included in this
months cassette tape offer. See
order form on Page 151
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AS PROMISED, this month I am going to
concentrate on what is, judging by the
number of letters I have received, by far
the most popular game around a t  the
moment: Repton 3.

The Repton games are without doubt
some of the most remarkable ever seen
on the BBC Micro, and Repton 3  takes
the game strategy to new heights.

It combines the best features of both
the original and Repton 2 while adding
many other novel features, such  as
capsules to reset the countdown timer,
and a nasty creeping fungus. Ugh.

The idea of  Repton 3  is similar to its
predecessors in that you collect all the
diamonds f r o m  e a c h  l e v e l ,  w h i l e
avoiding fa l l ing  boulders, monsters
which hatch from broken eggs and many
other nasties.

If you perform this task successfully
you are given a password for the next
level, a  feature retained from the first
Repton. You are also given an edit code,
which will be explained shortly,

Repton 3  is by far the largest of the
three games. I t  has no  less than 2 4
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Discover the inner secrets of arcade games

huge screens, loaded in turn in blocks of
eight, ca l l ed  respect ively  Prelude,
Toccata and Finale.

Included with the game is  a  screen
designer that allows you to redesign all
the screens and characters, o r  even
design your own from scratch, A sort of
do-it-yourself masochism.

One feature is that you can edit one of
the predef ined  s c r e e n s  o n l y  a f t e r
entering the  appropriate e d i t  code.
Therefore, in order to be able to modify a
screen you first have to be able to do it.
This Is, of  course, only fair.

The designer also allows you to define

your own passwords so  t ha t  anyone
attempting your screens must  tackle
them stage by stage, as in the original.

What it does not do is allow you to add
codes t o  your  own masterpieces t o
prevent them from being edited.

Messrs P. Lander and C. Norton have
sent i n  a  routine which adds random
codes to  screens (Listing I )  which i s
compatible with both tape and disc ver-
sions — many thanks to both of you.

Many of you have already finished the
game and sent in the complete l is t  of
passwords and edit codes.

Thanks to John Gill, Michael Horsfield,

Araw- •  —wirimut—E3-16.

For  the Acorn MASTER

MASTER
"TAPE TO DISC TRANSFER"

"BBC .8' TAPES CAN BE USED ON THE MASTER'.
(with kit fitted)

• *SAVES FROM 32K RIGHT UP TO 1 2 8 K "

All the features of the BBC REPLAY have been enhanced and
additional routines included to make this the best transfer utility
possible. Available in two versions — as an add-on to the
ROMBOARD '3', or self-contained. Both versions require theIMbit ROM to be socketed.

MASTER REPLAY (self-contained) — E41.95
MASTER REPLAY [for use with ROMBOARD '3') — E36.95

MASTER to B conversion kit — f9.95 incl. 0.S.1.20 ROM
(Only works with REPLAY present)

ROMBOARD '3'
An internal board taking three ROMs wthich can 'overlay' any of
the Operating System's built-in ROM software,
The computer MUST have a socketed IMbit ROM (IC24).

Price — E1.9. 95

WRITE-PROTECT SWITCH
A small module which plugs into the computer and offers write-
protection to one or both of the sideways RAM banks.

Price — (8.95

BBC '8+' ' B +  to B' CONVERSION KIT
This addition will allow BBC 'B' tapes to be used on the 8+
computer. (Requires 0.S.1.20 ROM)

Price with ROM — (21.95
Without ROM — E15,95

QUALITY FIRMWARE FOR
ACORN COMPUTERS

For BBC 'B' and '6+'

• *TAPE TO DISC TAANSFER"MID-PLAy STOP AND SAVE••
"MOST DISC TO DISC TRANSFER••MID-GAME PAUSE"

"DISPLAYS A STOPPED SCREEN READY FOR PRINTING"

Easy to fit, with no soldering, uses one side-ways ROM socket with
three simple connections onto the computer.
REPLAY must be matched to the Disc Interface in use.

Ten versions now available
Price — (35.00

BBC '8', '8+. and Electron
THE MATRIX ROM

Using BASIC commands this ROM is an indispensable tool for
performing matrix operations and the solving of linear simul-
taneous equations, The MATRIX ROM was written with the co-
operation of the Civil Engineering Dept., University of Southampton.Price — E41.40

For BBC '8', '8+' end Electron
ADDCOMM ROM

A Toolkit/Graphics utility adding 40 extra BASIC commands.
Brilliant programming and value for money. 1 6  page brochuresent on request.

Price — E.28.00

ALL PRICES INCLUDE.VAT AND POST
Available from:

VINE MICROS, MARSHBOROUGH, SANDWICH,
KENT CT13 OPG, Tel:  0304 812276

Or your local Dealer.

• • • • •
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Jason Hartley and the persistent C. Par-
sons to name but a few, not forgetting
Mark Wickett and Matthew Corbett for
their excellent 16 page detailed guide to
the game.

The passwords and edit codes, which
are also compatible with the Electron
version of the game, are as follows:

Pretode T o c c a t a  F i n a l e

A Prelude 56882 Toccata 48142 F ina le  27246
8 Citadel. 44544 Upstar t  6527 E n l i v e n  24937
C Morning 13338 Octagon 27492 Contest 3200
D Awkmard 33023 Chaotic 20312 I l l e g a l  19786
E F r i t t e r  24656 Majesty 1356 Appease 3346
f Lawless 8515 Revenue 16713 Student 20855
i  Rat ion 3447 Foresee  50198 Average 16660

Tobacco 2303 Reserve 65280 Phoenix 51762

Unfortunately the screens of the BBC
Micro and Electron versions are  n o t
compatible: One cannot be loaded into
the other's editor.

Repton 3 offers a competition. When
the eighth and last screen of each of the

1-41
three blocks has been completed an
entry code i s  g iven — t o  en te r  t h e
competition you must supply all three.

What makes the game more difficult is
that an entry code will be displayed only
if all the screens have been completed
without passwords. All eight in one go,
three times over.

The Repton 3  screen editor al lows
almost infinite expansion o f  the game
and The Micro User would like to release
a compilation of screens produced with
the Repton 3 editor, but for this we need
your help.

If you have designed a complete set of

100 REM R3 Screen Edi t  Code Senerator
110 REM by P.Lander & C.Norton
120 REM (c) The Micro User
130 DIM f i le% 2620
140 INPUT 'Load name.,nameS
ISO PROCoscli("LOAD '4'name0.0.-4F8hex(

file%))
160 FOR 1%450 TO &SF
170 I%?fite%:RND(255) :NEXT
180 INPUTIave name,name$
190 PROCoscliCSAVE 'i-nameSe '4FNhex(

fi1eX)e+2620 00001
200 END
210 DEF PROCoscli(0&700)
220 LOCAL la,11%:11:7
230 CALL &FFF7tENDPROC
240 DEF FNhex(D%)=FNh(0%DIV810014FNED

%AND&FF)
250 DEE FNh(11%)=STRS-(8011410)4S1RST(

HUNDIF)

Listing Is Rep ton 3 Screen
Random Edit Code Generator

eight screens, preferably with redefined
characters, t h a t  you ' re  i t c h i n g  t o
unleash on others then send them in to
me. care of The Micro User.

Who can design the  most  original
characters? Repton himself is bound to
rear his ugly head quite often, but how

Pokes for the cassette
version of  Commando

SERIES

F13 4:1m ;eV

about something completely different?
What about  a  spaceman, robo t  o r

werewolf in place o f  Repton? Who can
design t h e  m o s t  f iendishly d i f f i cu l t
screens? And wha t  about  a  jung le .
spaceship or  plan view o f  city streets
instead o f  the  present  underground
scenes?

One p o i n t  I  m u s t  emphasise: .  No
matter how pretty your characters and
how complex your screens, i f  they are
impossible to complete we cannot use
them.

Before you send them to us make sure
that you can actually finish al l  eight of
them, and include the  best  route fo r
solving each screen.

Lastly, i f  you add passwords or edit
codes, don't forget to send a list of the
codes together with the screens. Who
knows — your masterpieces may soon be
wreaking mayhem all over the country.

To change the subject a t  last, one
game suddenly surging in popularity is
Elite's Commando.

Thank you. Matthew Bain, f o r  your
many tips; but  (an Webb's long l is t  o f
pokes for  the cassette version — cov-
ering virtually every possible aspect o f
the game — really steals the show.

Type *LOAD TGAME (Return)  a n d
wait unt i l  tha t  f i l e  h a s  loaded_ Then
make any of the modifications below:

Type CALL 842300 (Return) t o  s tar t
the game_ Thank you. Ian.

As I  wri te, nei ther o f  Commando's
much-heralded competitors, Who Dares
Wins ll and Green Beret, have yet been
released; i f  you are after a  "one-man-
against-the-odds" game, Commando's
worth a look. And it's Master compatible.

n2355
112388.0
1424DC
142539
12540
12553
12055.8
12085
n2E85.1
?&31F8=8D0
713211r8FF
134E6449:1134E7.1
n369E.0
n3829

n3867

13C13q
I3C0C.8:1113C0F.8F0
n4011.0:n40144F8

Speed of game f0  i s  fu l l .  speed).
Inf ini te l i ves .
Number of bonus Lives gained every 10880 points.
Start leve l  number, 0  to  3.
In i t i a l  ndmber of  Lives.
Number of grenades.
Walk over trendies.
Number of grenades i n  a Pox.
Repeating f i r e .
Sot•iers die instant ly.
Sold'ers disappear when k i l l ed .
ScGd'.ers do not shoot.
Impervious t o  cars, trucks or  motorbikes.
Number of h i t s  required to  destroy a car or  motorbike

(with 0 i t  eAp134.1 fostaotty).
Number ol h , t s  required to  destroy a t ruck,  5 or  Less

causes i t  t o  explode instant ly.
Inf in i te grenades.
Impervious to  grenades.
Impervious to  bul lets.

•  Next month, among other goodies,
how to run the enhanced Master version
of Stryker's Run on a Model B equipped
with sideways ram. Unt i l  then, happy
blasting.
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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
flies, print out in any
quantity — and more!

...and a

Mk•otric

Ti.. . .  O A T  5 4  Wo r d *  5 5 4 4  F r e s
C h a r a c t e r s

D'ice Label

USO C U F S O ,  K e 4 j 5  y d ,  M o v e
It F o l l o w e d  PU f l  N O m b e r  r o ,  •  % e t a

-n- i f l  L I . ,

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 H. 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

J F M H M J
PRODUCTION COST

already sung its praises on this very point.
Yet possibly the best advertisement for Mini Office II

that i t  comes from the same stable that produced tlx
original Mini Office package back in 1984.

That was so successful it was shortlisted in two majol
categories of the British Microcomputing Awards — thi
Oscars of the industry and sold in excess of 100,000 units!

It was up to Mini Office II to take over where the firs
Mini Office left off, with 32 extra features, two additiona
modules, a program to convert existing Mini Office files tc
Mini Office II format, and a 60 page, very easy to folio
manual.

This is the package thousands of BBC Micro ownel
have been waiting for — and at a price everyone can afford!
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. . . . . .
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-
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SPREADSHEET
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!

GRAPHICS
ter data directly or load

ata from the spreadsheet,
produce pie charts, display
bar charts side by side or

stacked, overlay line
graphs a n d  more!

COMMS MODULE
Using a modem you can

access services such as
MicroLink and book rail or

theatre tickets, send electronic
mail, telex and telemessages

in a flash — and more!

e matched!

I "

Dflice II is
clued the

two major
ards — the
,000 units!
re the first
additional
fice files to
y to follow

:To owners
an afford!

E n t e r  s o u r  * s k i

r . l i t t x . * * * X X X X X X X x X X X X  . . . . . .  *
B r i t i s h  R a i l  S e r v i c e

i i o s o l s  F a r e s - ,  t i a e i a b l e
L i k w . x x X X X x X X X X x X x  . *  . . . .  *  . .  X X X . X X X X X

L c /  D a t a b a s e  R o h l i c a l i o n s

x

T i c k e t  B o o k i n g s
h o l i m 4 n , S l e a m  B o o k i n g s
S e a t  R e s e r v a t i o n s
S i e e p e r  R e s e r v a t i o n s
P o t / m a n  R a i /
S t e a d ,  E 4 c u r s i o n m
E l e c t r i c  f u p r e e .  -  H e w c l . i i , r
T 1 4 e t e b i e  a n d  F a r o s  4 r e 8  M a u  1 2 t h

t t i n  t a r  H E L P
1 0  R t o d i s p l a v  0 ( u i t
. • l e r t

Here's what some independent twkwers say about Af6d Cl7kTIL
Menus throughout the program were abundant and well structured, allowing
complex choices to be made with hardly a glance at the pocket-sized spiral-bound
manual. and offering a wealth of user-defined functions ,  For the money it
really is unbeatable. Dedicated word processors, spreadsheets and comms
packages may offer some extra facilities, but some are so full of whistles and bells
you may find yourself-forever in the manual or even not using half of their power.
•I'hat you get with Mini Office 11 is 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. — Viewfax 2$8 (Prestel)

BBC Model B and B+

[ £ 1 4 . 9 5

Cassette
.51'• disc   1 1 6 . 9 5

A r

This package is  incredible value. I t  in -
cludes a word processor, database, spread-
sheet, graphics display, label printer and
comnumications module. Yo u  could wel l
spend over 1200 to get the same range of
functions i f  you bought separate programsfrom other firms?

"Daih/ Mail Home Computing Guide"

DATABASE SOFTWARE
Order fo •ro

• on Page 159



Mike Bibby concludes
his series on machine
code w i th  a look at

[indirect indexing

Roundabout way
to your address

LAST month we saw how we could use
the X and Y registers to index our load
and store instructions.

Called absolute indexed addressing,
the technique adds the content o f  the
specified register  ( the offset)  t o  the
absolute address accompanying t h e
mnemonic ( the base). This calculates
the address the instruction applies to. In
other words:

LDA &7C00,X

would mean, i f  the X register contained,
say, 8,20:

LDA 07C20

We t e n d  t o  w r a p  t h e s e  i ndexed
instructions i n  loops,  inc reas icg  o r
decreasing t h e  reg i s te r  each  t i m e
through. Program I illustrates the idea.

You'll probably remember it from last
month: I t  pu ts  f ive  aster isks on  t h e
screen -  the address 8t7E80 was chosen
to ensure that the asterisks started a t
the beginning of a line below the listing
the assembler puts on the screen.

You should have no difficulty in seeing
what's going on. Using Y as our index,
we initially load it with five. However, the
first thing that happens within loop is a
DEY to take Y to four. We then store Y at
8,7E80-i 4 -  which does not affect the
Zero flag of course -  and branch back to
loop. This continues until Y has reached
zero w h e n  t h e  f i n a l  s t o r e  i s  i n
8t7E80 • 0-847E80. Our  f ive aster isks
will now have appeared on the screen,
from right to left.

Upper limit
We tend t o  use th is counting down

technique wi th  indexing t o  avoid an
unnecessary compare  opera t ion  t o
check when the upper limit of a loop, has
been reached.

Program II uses this idea to put 256
asterisks on the screen, from gt7C00 to
&7CFF. Why 256? Well, the Y register is
restricted in range from 0 to 255. If you
work through the program carefully you'll
see that the first store is at 8,7C00, then
at St7CFF, 8 ,7CH and so  on down t o
847C01.
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Notice that the DEY is  now after the
store. I s  there a  way o f  achieving the
same effect with it before the store?

Incidentally, if you've typed in Program
II, you might like to save it. as we'll be
using i t  aga in  l a te r.  We ' l l  a l s o  b e
referring to its assembler output:

0900
0900 O P T  pass%
0900 . s t a r t
0900 A9 2A L D A  #  ASC('e)
0902 AO 00 L D I  #  0
0904 . l o o p
0904 99 00 7C STA base,Y
0907 BB D E I
0908 DO FA O N E  Loop
090A 60 R T S

Suppose, though, that you want to get
round this 256 limit. For instance, you
might want to fill all 1000 characters of
the screen with asterisks.

Well, we can't avoid the restriction on
the size of the register, so we'll have to
concern ourselves with altering the base
address

Program i l l  shows one way o f  fi l l ing
the whole screen. Since using:

SIA & M e '

fills from 847C00 to &7CFF, we simply
include the instruction:

STA A7DOILT

in the same loop to get the next set of
256. Also throwing in:

STA B7E00,1
STA B7F00,1

fills up the rest of our screen. In fact, i t
more than does this since 4*256 gives
us 1024 characters, This means that we
go past the last memory address corres-
ponding to a character on the unscrolled
Mode 7  screen -  8,7FE7 -  r ight onto
8,7FFF. That's alright, though, since the
BBC Micro only uses this extra memory
for scrolling.

Program IV  shows another  way o f
filling the entire screen -  but don't tell
anyone you got the idea from me. it 's a

10 REM PROGRAM I
20 MODE 7
30 FOR pass%:0 TO 3 STEP 3
40 P%11900
50
60 OPT pass%
70 . s t a r t
80 LDA A S C N 1
90 LDY *  5

100 . toop
110 DEY
120 STA B7E80,1
130 ONE Loop
140 RTS
150 I
160 NEXT pass%
170 CALL s t a r t

Program

Program it

Program

10 REM PROGRAM II
20 MODE 7
30 oase47C00
40 FOR pass%.0 TO 3 STEP 3
50 PX4900
60 C
70 OPT pass%
80 •s ta r t
90 LDA *  ASC(T*1

100 LDY 0
110 .Loop
120 STA base,Y
130 DEY
140 ONE Loop
150 RTS
160 I
170 NEXT pass%
180 CALL s t a r t

10 REM PROGRAM III
20 MODE 7
30 FOR pass%.0 TO 3 STEP 3
40 PX4900
50 (
60 OPT pass%
70 . s t a r t
BO LOA * ASCC*1
90 LOY *  0

100 . loop
110 STA B7C00,Y
120 STA B7D00,1
130 STA 8.7E00,Y
140 STA B7F00,Y
150 PET
160 ONE loop
170 RTS
180 )
190 NEXT pass%
200 CALL s ta r t



bit naughty.
As we've seen, getting past the 256

restriction involves altering the code to
take i n t o  a c c o u n t  d i f f e r e n t  b a s e
addresses. Program IV does just this —
only to get the different base addresses
we use the program to alter itself.

To see how this works, let's go back to
Program II. I f  you look at the assembler
output from it you'll see the line:

0904 9 9  00 7C S T A  base,Y

99 i s  t h e  opcode f o r  STA abso lu te
indexed with 11; 00 7C is the address of
base i n  o u r  normal  lo-byte,  h i -by te
fashion.

Suppose, h o w e v e r,  t h a t  b e f o r e
running o u r  code w e  a l t e r  loca t ion
0 9 0 6  so that i t  contains V D  instead
of 8,7C. We'll st i l l  have the opcode for
STA absolu te  indexed b u t  t h e  base
address w i l l  b e  8 ,7000  — t h e  s t a r t
address of  our second set of  asterisks
when we're fi l l ing the screen. So when
we run th i s  altered code we ge t  the
second 'quarter' o f  the screen fu l l  o f
asterisks.

To s e e  t h i s  i n  p rac t i ce ,  a d d  t h e
following lines to Program

190 1904470
200 CALL s ta r t

Now when we run the program we get
half the screen filled with asterisks. The
first t ime we cal l  s tar t  (line 180)  our
code hasn't been modified so the f irst
quarter of our screen fills. Line 190 then
alters the code so that when called with
line 200 start fills the second quarter of
the screen with asterisks.

Program IV uses the idea of modifying
code but this time from within the pro-
gram itself. The assembler output is as
follows:

0900
0900
0900 O P T  pass%
0900 . s t a r t
0900 49 2A L D A  *  ASCCel
0902 42 04 L D X  *  4
0904 40 00 L O Y  *  0
0906 . L o o p
0906 99 00 7C STA base,Y
0909 sa D E Y
0904 pa FA O N E  Loop
090C EE 08 09 INC Loop4.2
0901 CA D E X
0910 DO F4 O N E  Loop
0912 60 R T S

The effect of loop remains unchanged
from Program II giving us 256 asterisks
on the  screen. Th is  t ime though i t ' s
wrapped up in an outer loop — controlled
by X so that it 's performed four times.

10 REM PROGRAM IV
20 MODE 7
30 base.87C00
10 FOR pass%.0 TO 3 STEP 3
50 PX:8900
60 E
70 OPT pass%
80 . s t a r t
90 LOA *  ASCV41

100 LOX *  4
110 LOY *  0
120 .toop
130 STA base,T
140 DEY
150 ONE ioop
160 INC toopi2
170 DEX
180 ONE loop
190 PIS
200 J
210 NEXT pass%
220 CALL s ta r t

Program /V

Each time the inner loop is performed,
though, t h e  asterisks appear further
down the screen since before branching
back the program changes its own code.

It's the:

INC toop4.2

that does the trick. I f  you look a t  the
assembler output you'll see that loop+2
is the address o f  the high byte o f  our
absolute indexed instruction. The f i rst
time through loop this i s  8L7C so the
Ascii code for  an asterisk is  placed in
memory locations 8i7C00 to 817CFF. On
dropping o u t  o f  l oop  the  increment
ensures that the high byte is now 8,7D.
We t h e n  dec rease  o u r  o u t e r  l o o p
counter, X, and, since i t  won't yet be
zero, we branch back to  perform loop
once more. This t ime the code for  an
asterisk is placed in &7000 to &70FF.

After dropping out of  loop again, the
increment changes the high byte of the
indexed store to St7E, loop now places
asterisks from 8,i7E00 and so on_

It works and it 's fun so you won't be
surprised to know that it's frowned upon.
Self-modifying code is the machine code
equivalent of GOTO. Avoid it!

One reason fo r  th is  advice i s  tha t
since i t  alters itself, the code must be
resident in ram. You can't put your self-
modifying routines into rom, which you
sometimes want to do.

The second reason for shunning such
code i s  t o  make debugging simpler.
Since t h e  code  i t s e l f  i s  constant ly
altering, work ing o u t  exact ly what 's
going on and the state of the program
when it crashed can be a nightmare. It's
easier to know where you're going if you
know exactly where you are in the first
place.

Thirdly, the potential for crashes is far

SERIES

B _1   Bi- Id 1

higher. I f  you specify the address you
want to  modify incorrectly then you're
likely t o  b e  wreaking havoc on  your
program.

The f inal  reason i s  program clarity.
You might know at the time why there's
that:

INC toop42

but will you remember what's going on in
two month's time? (Incidentally, the last
two points are why I used:

rather than:

INC toop.2

INC 8908

Not only does it make the code far more
readable, using labels in this way, it also
means that changes in the code such as
altering P96 or inserting extra bytes are
automatically taken in to  account. The
address lOOpii 2, of course, refers to the
byte two bytes further on in memory than
loop.)

IAlterable addresses
However, t h e  i d e a  b e h i n d  s e l f -

modifying code isn't bad: By altering the
base address o f  an indexed operation
we can 'extend' our indexing over more
than 256 bytes. We don't want to alter
the program itself, though. Somehow we
need t o  separate t h e  address we're
going to be changing from the code.

What we require is a special area of
ram t h a t  w e  c a n  p u t  * a l t e r a b l e
addresses' in .  Instead o f  spelling ou t
such an address directly in the program
code itself, our program would then refer
the 6502 processor to where it's stored
in this special ram — a roundabout, o r
indirect way of  getting to the address.
Instead of giving it an address, we give it
the address of an address!

IZero page
Well, we've got  our  special area o f

ram: zero page. And we've got a way of
lett ing t h e  6 5 0 2  k n o w  t h a t  we ' r e
referring t o  an  address that 's  stored
there, k n o w n  a s  i n d i r e c t  i n d e x e d
addressing.

What we  d o  i s  t o  'h ide '  ou r  base
address down i n  zero page. This, o f
course takes two bytes, t h e  address
being stored i n  usual lo-byte, hi-byte
fashion.. Our instruction then points to
the base address indirectly by specifying
the zero page address where it's hidden.
If you're being super-precise, i t ' s  the
zero page address at which the lo-byte is

Turn to Page 57 IP,
April J98/ MICRO USER 5 5
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EPROMS, 8271
bi VA1 Inc VAT

1-9 27120 250nS.. 2 5 7  2 9 5
10, 27128 250riS.,. 2 3 0  2 6 5
1.9 2764 250nS,...... ,  .2 .26 2 . 6 0
10.2764 250nS - - 2 . 0 0  2 _ 3 0
1-9 27256 250nS 4 . 5 7  5 . 2 5
10,27256 250nS . . 4 . 1 3  4 . 7 5
1.9 ritiCrmos set- .  -.4.77 6 . 4 9
1-9 0271 controller- -  30.43 3 5 , 0 0
10,0271 controller .. ,  7900  3 3  45
1,9 6264 LP 150n5. • 2 . 5 6  2 . 9 5
10+ 6264LP 150n5 2 . 3 3  2 . 6 5

ROMS/U PGRADES
Ex VAT hic  VA I

Inlet-Word _ 3 7 . 3 9  4 3 . 0 0
Inter-Sheol . . 3 6  52 4 2 0 0
Inter-Chart .  . 2 4  35 2 8 . 0 0
Wordwrse Plus 5 7  39 4 3  00
Spell master 4 0 6 7  4 7  00
View 2.1 3 9 5 2  4 2 . 0 0

• View 30 •  5 5 6 5  6 4  00
viewstore  3 6 5 2  4 2  00
ViewSpell 3 0 . 3 9  3 4  95
AMX Mai   1 6 . 0 9  1 8  50
ACein 1 770 DFS  4 2 , 6 1  4 0  00
Acorn 8271 DES   4 1 . 7 4  4 9 0 0
B Plvs 64K to 128K 2 6 . 0 0  2 0  90

DISC DRIVES
ExVAT I n VATcumanaCSXiao 9130 10500

Cumana CSX400 , ...., _  . , 124.35 1 4 3  00
Cumana CSX35 1 3.5* 40T __42.61 4 9 . 0 0
Cumana CDflOOS 2 5 2 . 1 7  290 .00
MD400A 4001, No P S L I  1 0 1  74 11 7 , 0 0
MD400 4 0 0  &  PSU 1 1 6 . 5 2  134 .0013 k
M0902C 800k No PSU 1 9 0 . 4 3  2 1 9 0 0
MD802E BOCix & PSU --  216.52 249 .00
M09020 800k PSU

& stand ,  247.83 205 ,00
Acorn Dual BOOKS Stand 247.83 286 .00

SPECIAL OFFER

Altair ROM/RAM
board wi th battery
backup half price

only
E39.00 inc VAT

DISKETTES (lifetime warranty)
Ex VAT I n n  VAT

10 96tpt DiS DO in Wore!), case 1 3 . 9 0  1 5  99
10 Low cost 06aip 0 6  Oil) in library case ....,- .... . 7 . 3 9  8 . 5 0
10 Low cost 961pi D(S DO bulk packed . 5 . 5 2 .  7 . 5 0

MONITORS
Ex VAT Inc VAT

Philips C,M85-•)--.' 2 3 9 . 1 3  2 7 5 . 0 0
Philips CM8501 1 4 6 , 9 6  1 6 9 . 0 0
Philips BM7502 •  .68.70 7 9 . 0 0
Philips BM75227 3 . 9 1  9 5 0 0
Acorn ADE 32 . 2 1 2 . 1 7  2 4 4 . 0 0
Taxan KX120 1 P31 . .  .8435 9 7 . 0 0
Taxan KX1 202 P39 9 1 1 0  1 0 5 0 0
Taxan K X1 203 Amber 9 3 - 0 4  1 0 7 . 0 0
Taxan Sup. Vision 2 .. 2 6 0 . 0 0  299 .00
Microvitec 14511AS . . . . . . . . 223.48 .223.48 257.00

(Prices inc. 88C Cable)

MASTER/COMPACT
Ex VAT Inc VAT

Master 128K Micro .............373.04 373.04 42900
mama( ET 128K Micro _ 3 3 8 . 0 0  380 .70
512 Co-processor .  . . 1 8 5 0 0  212 .75
Turbo Upgrade .....................08.78 11 3 . 5 0
Apart) Cartridges 1 0 . 8 7  1 2 . 5 0
Reference Manuals _ . •  . 14.50 1 4 . 5 0
'45istor 3 User Guide _. _. . . .  9.00 9 0 0
View Sheet User Guide,  .  _9,00 9 . 0 0
Master & A Dent Covets ,  .3,00 3 . 4 5
Colour Compact 5 4 3 . 4 1 3  6 2 5  00
Prtruer Buller software . . . . .. .4.30 4 . 9 5
COMPPICI 5 25- upgrade .  13 .00  1 4 . 0 5
Second user ABC 13's available

1 1 .  KX P1 080
• w i t h  EIBC cable & paper

A l l i a l t i o r :  E 1 6 9 . 0 0  ((146.96 ,VAT)

....montivalosammon)../ E x  VAT I n c  VAT

KXP1083 Fabric ink rbbon 3.00 1 . 4 5
XXP1093 Vise Pima% Dever 655 9 . 6 5
KXP1003 Contra/Bump Ron 1300 1 4 9 5

Canon M A M M A
with ABC cable & paper

E239.00 (E207.83+VAI)

KagafTaxan KP810
With ABC cable and paper

E239.00 (E207.83 +VAT)

J I M  6100
with BBC cable & paper

E259.00 (E225.22+VAT)

CITIZEN 120D
with cable & paper

E175.00 (E152.17+VAT)

EPSON LX86
with BBC cable & paper

£232.00 (E201.74+VAT)

STAR NL10
with ABC cable & paper

E229.00 (E199.13+VAT)

PRINTER ADD ONS
Ex VAT Inc VAT

LX Tractor Unit ....... 1 9  96 2 2 . 9 5
LX Sheet Feeder .................4783 5 5 . 0 0
IX Prim Ribbon ......... .  . . . .  3.00 3 4 5
NL• 1 0 Sheet Feeder .  47_03 5 5 0 0
NL-10 Print Rbbon . . . . .  .... 4 90 5 . 5 2
KPePW Print Ribbon . .  3.39 3 9 0
Juki 61 00 Dun i Cover • „ . .  , . 5.60 6 . 4 4
Printer Dusi Covers born C O O  4 . 6 0

PRINTERS/CABLES
Ex VAT Inc VAT

KagalTaxan KPB 15 ,  239 13 275 .00
Kap/Taxan KP9 1 0 3 3 1 1 . 2 6  3 6 9  00
Epson FX800 ......., ....... . , .  320. 87 369 .00
Epson F X1003  4 2 5 . 2 2  4E19,00
JtAti 2200 D/W 2 2 5 , 2 2  2 5 9  00
MP 165._ ........, .....  173 .04  199.00
1 .2m (4 fowl BBC cable .-.....,6.00 6 . 9 0
2.0m (6 foot) BBC cable   _7.70 8 . 9 5
Compact cable ,printer)...........8,65 9 . 9 5

Phone for our best price before placing your order
EDUCATIONAL& GOVERNMENT ORDERS WELCOME

All products have a 12 month no quibble guarantee
Prices subject to variation without prior notification

We are closed to callers all day Wednesday & Some Saturday afternoons
Carriage 92p (80p + VAT) Securicor E6.90 (6.00 + VAT)

128 West Street,
W e S e r u e  Micro Dept.Portchester,

Hants.
Larger items P 0 1 6  9XE

17.11 delivered  T e l :  0705 325354
by Secoricoric

=ix- lax • a •  I M O  • • 1 1 : 1
_  I n a  o p  m a  m i  I n a  1  a M a  E l lToF a a a n  a i l  I  in

THE ULTIMATE POOLS PREDICTION PROGRAM
•  MASSIVE DATABASE Pootewinner 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 AWAY'S.
HOMES and NO SCORES.

•  SUCCESSFUL SELEC guarantee that Poolswinner
performs significantly better than chance,

•  ADAPIABLE Probabil i t ies are grven 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 FEIGEN to
produce fixture list automatically (see below).

•  PRINTER SUPPORT F u l l  hard copy printout of data if you have a
printer.

VAMP n

AVAILABILITY
All programs available for:

PRICE E15.00 (all inclusive)

I M M O  1 1 1 .  11111111M c c  E M I l l
RESULTS DATABASE SYSTEM

•  THE PERFECT PROGRAM for everyone interested
in Football Soccer  Fans, Pools Punters. amateur
League secretaries and team managers.

111 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: Fixture lists, results,deeled

,,.i.eoc,ade l e a g u e  tables, statistical records etc, can be printed out
ten i f  you have a printer, or copied from the screen

•  UPDATED: The package is supplied with this season's football results
already entered into the program.

•  INTEGRATED with Poolswinner and FaCEN: information can be
exchanged between programs. (Can be used to update Poolswinner.)

PRICE EISA() (all inclusive)

F I X G E N  8 6 / 7  A T  LAST No more struggling for hours to get the
fixture list into the computer FIXGEN has been
programmed with all English and Scarab fixtures for

19861. Simply type in the date, and the lull fixture list is generated in seconds. Fully
compatible with PooLvwtnnet and Football Follower Yearly updates available.
(Published under licence from the Football League and Scorush Football league.)
POOLS WINNER with r a c E N  E16,50 (for both)
FOOTBALL FOLLOWER with EMMEN £16.50 (for both)

FOR SOCCER FANS, the best combination is Football Follower
with Fitgen
FOR POOLS PUNTERS who want a ready made system,
PooLswitiner with Fuogen is the best combination.
FOR POOLS PUNTERS who want to do more detailed analysis
and develop thee own system, the complete suit of all three
programs is available at a special price.

POOLSWINNER +FOOTBALL FOLLOWER+FIXGEN
E26,50 I n c l u s i v e )  (ask for "COMBO PACK')

rA1TPqrunAngT11 v3:.00TIP,S,,TeE,„,,R e,
V3 can be used by experts

THE PUNTERS COMPUTER PROGRAM arid oocsional punters abke.
You can develop and test your own IIPAnie winmaq system by adjusting the
analysis formula, or use tile program in simple mode Coursearemer V3 uses
statistical analysis of mator factors including past form, speed ratings, course
slanstim priae money. weight going trainer and pokey form etc, etc. It
outputs most likely 9•1311191A good 'row odds bets. forecasts, moans etc The

,d database inchides vital course statistics for all tirmsh courses. You can update
L.,„,e,rt t h e  database - never goes out of date

P R I C E  £ 1 5 . 0 0  i n c h t s i v e )  tacheries M t  AND Notkossi Rust rrrsloss.

AMSTRAD CPC's, PCW's
AU BBC's
All SPECTRUMS
COMMODORE 64.'128

All programs except FOOTBALL FOLLOWER A l a n  ( ta) .  Sinclair QL
S.PIPW4 Se. AP•i:PAPplo cormarmon to due ttAtepi AMSTRAD PCW r  dpec add 1.3 CC, AMSTRAD PC WA
came .44 (304 Saietie Ol (nveredgrxe I

Send ChequesPOs for Teivrn of pow service to

selec
phone 24 les 1 1 - 1  \ VA R l i  p h o n e  24 les

37 COLINCILLOI LANE, CHEADLE, CHESHIRE. 061 -428  1425
(Send for full list of' our software)
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41 From Page 55
stored.

To show that it's only a pointer or in-
direction to where the real base address
is stored, we put the zero page address
in brackets. Finally, the whole thing is
indexed by the Y register.

Suppose t h e  6 5 0 2  s a w  t h e
instruction:

STA (&70),T

It would interpret the brackets as telling
it to look in zero page locations 8,70 and
8,71 f o r  t h e  b a s e  a d d r e s s  t o  b e
combined with the offset of Y. So, if,8,70
and 871 contain 8,00 and V C  respect-
ively, the instruction boils down to:

STA t7C011,Y

Notice how vital those brackets are:

STA 870,Y

arid:

STA (1711),V

are very different instructions.
The f i rs t  stores the  accumulator in

memory location 8,70-I-Y — the absolute
indexed addressing we're used to. The
second looks at zero page locations 8,70
and 8,71 and uses the address that's
stored there as a base to offset with Y.

Program V  uses  ind i rec t  indexed
addressing to fill the top quarter of the
screen with asterisks. Previously we've
used absolute indexed instructions o f

page where we've stored base 8 , 7 C 0 0
in the form 00 7C.

Initially we have to make sure that our
zero page locations do indeed contain,
point to or vector this address. Choosing
0 0  for indirect:

LDA # base MOD 256
STA indirect

puts the correct lo-byte into zero page at
8(70 while:

LDA * base DIV 256
STA indirect41

Program 1/

Program VI

10 REM PROGRAM V
20 MODE 7
30 base47C00
40 indirect470
50 FOR pass%.0 70 3 STEP 3
60 P%49110
70 [
80 OPT pass%
90 .start

100 LDA 0  base MOD 256
110 STA indirect
120 IDA 0  base DIV 256
130 STA indirect41
140 LDA *  ASCO31
150 LOY 4 0
160 Jobb
170 STA (indirect) ,Y
180 DEY
190 ONE loop
200 RTS
210 ]
220 NEXT pass%
230 CALL start

puts the hi-byte into 8,71.
loop i s  our by now 'standard' code,

this time using:

STA (indirect),Y

to replace our old:

STA based'

Since we've just  f i l led t h e  Jzero page
indirection with the address of base, the
two instructions are equivalent.

10 REM PROGRAM VI
20 MODE 7
30 base47C00
40 indirectr&70
50 FOR pass%r0 TO 3 STEP 3
60 P%4900
70 C
80 OPT pass%
90 .s tar t

100 I_DA 4 base MOD 256
110 STA indirect
120 IDA 0  base DIV 256
130 STA indirect+1
140 LDA
150 LOX 4
160 LDY 0  0
170 .1dbp
180 STA (indirect),Y
190 DEY
200 ONE loop
210 INC indirect41
220 DEX
230 ONE loop
240 PIS
250 3
260 NEXT pass%
270 CALL start

SERIES

Of course we're only quarter filling our
screen. Program VI takes care of this in a
similar way to  Program IV: We  repeat
loop four times using X as a counter.

This time, after dropping out of loop,
we move onto the next 256  asterisks
with:

INC indirecti.1

This increases the hi-byte of the address
stored a t  indirect -  in other words the
address now stored i n  zero page now
points to one page, or 256 bytes further
along in memory, ready for giving us our
next quarter screenful of asterisks when
we branch back to loop

1 Indirect power
Using indirect indexed addressing this

way means that our actual program does
not modify i tself as i t  runs j u s t  the
contents o f  indireCt. Bear in mind two
points:
•  The address in  brackets has to  be
zero page.
•  You can only use the Y register this
way, not the X.

These indirect or vectored techniques
can be very powerful. Just by altering the
initial contents o f  the  zero page l o -
cations used so  tha t  they point  t o  a
completely new address we can get our
code t o  a f f e c t  d i f f e r e n t  a r e a s  o f
memory. All right, we're unlikely to want
1024 consecutive 8,2As anywhere else
in memory but for  real applications
such as  transferring the contents o f  a
block of memory to new locations — the
flexibil i ty o f  t h i s  approach i s  ideal :
Change two zero page bytes and the
whole area of  operation of the program
is changed.

Switch on to 6502
And that's i t  — the end of the series.

We haven ' t  covered a l l  t h e r e  i s  t o
machine code, b u t  we've touched on
most o f  the major  points. I  hope I've
given you a feel for the fun involved in
assembly language programming. I f
you've followed me so far you'll have no
problems in  learning the rest on your
own.

But if you do find a particular aspect of
machine code difficult, why not write in
and tell us? If it's of interest to enough
people well  do a special feature on it.

One final piece o f  advice: You don't
learn machine code b y  j us t  reading
about it. So switch on your BBC Micro
and get cracking_ •
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 PQuantity 1 0  2 0  3 0  4 0  5 0  1 0 0
135 TPI 1 5 . 5 0  3 0 . 0 0  4 4 . 0 0  5 7 . 0 0  7 0 . 0 0  1 3 5 . 0 0
135 TPI 1 7 . 5 0  3 4 . 0 0  5 0 . 0 0  6 5 . 0 0  8 0 . 0 0  1 5 5 . 0 0

48 TPI 5 . 9 5  1 1 . 0 0  1 6 . 0 0  2 1 . 0 0  2 5 . 0 0
48 TPI 6 . 9 5  1 3 . 0 0  1 9 . 0 0  2 5 . 0 0  3 0 . 0 0
96 TPI 7 . 9 5  1 5 . 0 0  2 2 . 0 0  2 9 . 0 0  3 5 . 0 0
96TPI 8 . 9 5  1 7 . 0 0  2 5 . 0 0  3 3 . 0 0  4 0 . 0 0

45.00
55.00
65.00
75.00

8271
8271 TTL Kit
DNFS ROM
WD1770
Video ULA
Serial ULA
Electron LILA
2764-25
27128-25
27512-25
27513-25
27C256-20
6116LP15
6264LP15
62256LP12

E43.70 B  Econet Kit
E6.00 B +  Econet Kit

E21 .28 B i l 3 +  User Guide
E14.00 S e r v  Man BIB+
E18.00 S e r v  Man 6502
E15.00 S e r v  Man Z80
E23.00 S e r v  Man Mast
E3.00 A T P L  Wordwise
E3.00 M R  6000 Peart

El 2.00 M R  7200 Peart
£15.00 B B C  Print. Cabl

E5.00 BNC/Phono
E2.50 Ouickshot  II
E3.20 B B C  J/Stick

E14.00

E25.00
E24.00
E14.00
E24.33
El 3.42
E21.83
E21 .94
E42.55
E10.00
E27.00
E9.00
E1.75
E7.50
E6.21
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E14.00 S e r v  Man BIB+
E18.00 S e r v  Man 6502
E15.00 S e r v  Man Z80
E23.00 S e r v  Man Mast
E3.00 A T P L  Wordwise
E3.00 M R  6000 Peart

El 2.00 M R  7200 Peart
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Battery Backed 16K & 32K
RAM MODULES
CHECK THESE FEATURES:
* Very compact design (fully cased.)
* Same footprint as a ROM.
* Built in rechargeable battery to maintain

data when computer is switched off.
* No soldering required whatsoever.
* Guaranteed to run all rom based software
* Comes complete with READ & WRITE

protect switches.
* Menu driven software included to

save/load to/from ROM/RAM on
a 5.25, 40 or 80 track disc.

* Easy to follow instructions included.
* If not fully satisfied, simply return the

intact module within 14 days for a full refund.
* 10% discount for educational establish-

ments (any quantity)
Excellent value at E25 for 16k

32K version is of same physical
size as the 16K version but is
logically addressed into two 16K
banks. (le into two sockets)

16K 8, 32K non battery
backed version also
available, fully cased with
write protect switch.
Telephone for further details.

I SK OR 32K
MODULE

READ & WRITE
PROTECT
SWITCHES

CLIPS ON TO
WRITE SIGNAL

E35 for 32K
Prices include VAT

and P&P
* Must not be used to infringe copyright*

FLORA ELECTRONICS
14 LEVER ST,
PICCADILLY,
MANCHESTER M1 1LN
Tel: 061 228 3553
061 228 3030
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LOOKING FOR ACORN
SPARES? We Stock:

ALL Acorn Spares
Peripherals from ATM.., Peartree, Acorn Etc

Upgrades, cables, discs etc

This is a very
All prices INCLUDE VAT Postage

small selection from our range of spares, please phone
for price. Dealer enquiries welcome.

Unit 12, Kingston Mill, Chestergate,
Stockport SK3 OAL.
Tel: 061-429 0626. Tlx: 312242

/ HSV COMPUTER SERVICES LIMITED
NEW DISKETTES UNBRANDED LIFETIME GUARANTEE

LOWER
RICES

SS/DD

3 1 "  DS/DD2
SS/DD
DS/DD
DS/OD
Universal

Universal discs are suitable for 40/80 track drives and have two notches and two holes.

All disks supplied in cardboard boxes with write protect tabs, labels and
envelopes and come with our no quibble money back or replacement guarantee

CREDIT CARD HOT LINE
(0256) 463507

MMII1V1SA

ALL OUR PRICES INCLUDE CARRIAGE & VAT. NO EXTRAS TO PAY!
Also best prices for: Disk Boxes, Ribbons, Paper, Labels
HSV COMPUTER SERVICES LIMITED

40-42 New Market Square, Basingstoke, Hants RG21 1HS
H S V

1•11•11,____DRAM•
7 ELECTRONICSLTE
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Delayed action
I HAVE an issue 2 BBC Micro and I  am
encountering the  fol lowing problems
although on power-up everything seems
OK.
•  After about half a minute of  use all
keyboard ent r ies  begin t o  repeat  a t
about 10 times normal speed making it
impossible to enter a  single character
except by making a very short stab at the
key -  Break is the only way to clear the
problem_
•  Soon after this all keyboard entries
cease to be displayed arid again Break is
necessary to clear this.
•  After about half an hour progressively
longer periods of normal keyboard entry
are possible but the problem never dis-
appears completely,  w i th  occasional
High-speed o r  Non-entry occurr ing.
always a t  t h e  m o s t  i nconven ien t
moment_
•  Occasionally when a key is held down
nothing will print. Then when the key is
released a row of that character will print
at high-speed.
•  In programs with sound the sound
also sometimes runs at high speed.
• In the Mini Office II word processor the
seconds coun te r  runs  a t  1 0  t i m e s
normal speed when this effect is present
on keyboard entry.

Not being able to play with my micro is
seriously threatening my sanity so could
you p l e a s e  h e l p ?  -  B.S. Hutchins,
Shoreham-By-Sea, W.Sussex.
•  The fault  with your computer is the
interrupt system. What is happening is
that the computer is being interrupted
more often than i t  should due to a fault
in some chip. Th is  has the  effect  o f
speeding up the computer's perception
of time.

Now the  on ly  problem remains i s :
which chip? The prime candidate is the
system VIA (IC3). a  6522. Try removing
this and replacing it with the VIA in IC69,
as this chip only looks after the user port
and the printer interface the computer
will work without it.

i f  that cures your problems you can
get a replacement from Watford Elec-
tronics.

Other suspec t  ch ips  a r e  t h e  AID
converter ('IC73) and the AC/A.. a  6850
(IC4). Happy hunting.

Radio messages
I HAVE just bought a BBC Master and I
would l i k e  t o  know how t o  make  i t
receive and understand coded mess-
ages from a radio transmitter. I am really
looking for a set with a maximum range
of one mile.  -  Malcolm Johnson,
Westhumble, Dorking, Surrey.
•  You do not  say what you mean by
coded messages, s o  I  a m  n o t  sure
exactly what you want to do_ However,
the only way you can operate a  trans-
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mitter is with a Home Office licence.
There are two types: The CB licence

only allows you to transmit speech but
the Amateur licence allows you to send
speech, Morse code, te lepr inter  code
and Ascii data_

However, i t  i s  a  requirement o f  the
licence that all transmissions must be in
plain language so it is not permissible in
this country t o  t ransmit  coded radio
messages.

Exit the colour
I HAVE a 1.2 OS Model B that has given
faultless service for the last three years
but has now developed a fault.

Colour is present for 30 seconds or so
in i t 's correct form and then i t  disap-
pears completely leaving a  perfect ly
acceptable black and white picture.

The rest of the micro's performance is
faultless and colour does not come on
again i f  i t  is switched off  and back on
unless some hours have elapsed. -
Bernard Sheppard, Puddletottm, Dorset
•  You do not say i f  you are using the
RGB output or a TV set. From the sound
of  the fault i t  is a TV set.

The faul t  l ies in the colour encoder
circuit. As i t  is OK at first I  would think
your trouble lies in the colour sub-carrier
oscillator circuit. Maybe the frequency is
drifting o r  the colour  burst i s  disap-
pearing altogether.

For f requency d r i f t  you should  t r y
replacing the  colour crystal 17 .7354
MHz located close t o  the  modulator.
However, without looking at the set with
test equipment it is impossible to say if
this is the fault.

Pole positioner
HAVE you been in to  an  amusements
area and seen pole position controlled
by a  steering wheel, gear stick and a
brake pedal? Can this be done on a BBC
Micro? -  Akin Jones, Soullunoor, Oxon.
•  Yes i t  is perfectly possible to  bui ld
yourself units like this_

Get a  p e d a l  f r om  a n  o l d  sew ing
machine and wire i t  up like a paddle to
the analogue input  port, The steering
wheel shou ld  be  f i t t e d  t o  a  ro ta ry
potentiometer and again wired to  the
analogue input port.

Finally the gear  lever should be a
switch wired up like a fire button. I f  you
are not sure o f  the wiring see the May
1983 bodybuilding or page 432 o f  the

Advanced Users Guide.
Now you  o n l y  have o n e  prob lem:

getting the software t o  accept these
signals. I t  wi l l  be impossible to patch
most commercial software but you might
just be able to  wire this lo t  up in  the
same manner as the software expects.

Failing that you will have to write your
own.

Making music
I WAS thinking of buying the Acorn Music
500 system but I noticed that you had to
connect i t  up to a hi-fi or midi system. I
was wondering i f  you can connect i f  up
to a  normal cassette recorder, -  Ewen
Seth, Annan, Dumfries and Callow, Scotland.
•  The Music 500 needs to be connected
to a  h i - f i  o r  ampl i f i e r  a n d  speaker
system, preferably a stereo one, so you
can hear it.

Normal cassette recorders can't act as
amplifiers b u t  you should be able t o
record a n d  p l a y b a c k  u s i n g  o n e _
However, i f  your recorder can act as an
amplifier then the Music 500 could be
connected up to that instead of a hi-fi_

Printer control
I AM appeal ing t o  you f o r  he lp  a s
appear to be hitting brick walls on every
path I take.

At present I have a BBC Model B and a
Tandy DMP120 printer. The problem is
that the BBC will not  send the control
codes to  the  printer t o  se t  the  page
depths, l ines per  page, fo rm feed o r
print styles and so on.

An example o f  a command to  set  a
particular style is:

PRINT CHRS(27) CHRS(66)
This appears not to  work on a  BBC.

Obviously I have already sent the com-
mands *FX5,1 and VDU2.

Can you please give me any guidance
or suggestions as Tandy are unable to. -
Roger P.S. Price, Warley, West Midlands.
•  You cannot send escape sequences to
a printer like this because you are also
sending them t o  the  VDU driver. Yo u
have to send them to the printer alone.

Do this with a  VDU command so for
example to what you wanted use: VDU
2, 1,27, 1,66,3_

Illumination needed
I HAVE used the Light Pen and programs
from the October and November issues
of The Micro User on my BBC using Mode
7. When I upgraded to a Master I found
that the programs would run, but not in
Mode 71

The p rob lem appears  t o  b e  t h a t
random numbers are being poked into
the light pen registers in Mode 7.

I have t r ied the  same program on

Tom to Page 60 10,-
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-411 From Page 59
other Masters and they do not work in
Mode 7, but the same program, run on a
dealer's machine and when checked out
by Acorn appeared to function correctly.

Acorn refuses to admit that there is a
batch of machines that won't support the
light pen in Mode 7.

Have you experienced any problems in
this area o r  can you suggest a  l ikely
cause? — G. Bickerton, Sandbach, Cheshire.
•  Nothing can poke values into the light
pen register as this is a read only regis-
ter in the video controller chip. Therefore
I can understand Acorn's attitude.

There must be something that you are
not telling me. c a n  only think o f  three
possible explanations.
•  The CRT controller chip is faulty.
•  The light pen line into the CRT control-
ler is being shorted out by some signal
that only changes in mode 7.
•  Something else i s  going on i n  the
software t o  corrupt the values be ing
returned f rom the  l i gh t  pen machine
code program.

Do you get the same results using my
test program?

Controlling motors 'IMF
COULD you please explain how to use
the user port on my BBC Micro to control
4 o r  more motors backwards and for-
wards?

Is this possible and i f  not what is the
maximum number I can use, and how do
I connect them?

Finally, would it be possible to power
lights and buzzers the  same way? —
David Neward, Lower Peasylvania, Exeter.
•  You'll find all you need to know about
controlling motors from the user port in
the Bodybuilding articles i n  t he  May
1984 (stepping motors) and November
1985 (DC motors) issues o f  The Micro
User.

If you need extra user ports see the
Bodybuilding article in the August 1984
issue (4 extra user ports). Basic use o f
the U s e r  Po r t  i s  desc r i bed  i n  t h e
Bodybuilding articles from July 1983 to
September 1983.

Blowing eproms
HAVING missed out on some of the ear-
lier issues of The Micro User, I am now a
regular and eager reader.

I now have some spare 8k eproms and
would like to blow several Basic Exten-
sions and Utilities on to one Eprom_ How
can I do this?

Many thanks for a great magazine. —
Bill Tattle, Portchester, Hants.
•  This is easier said than done. First get
an eprom programmer and then decide if
your programs are going to run in eprom
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or are going to be moved out into ram for
execution. Either way you have to modify
your program to suit.

Then you need  t o  p u t  the  correct
header into the eprom and details of this
can be found in the Advanced User Guide
but note that it only applies to machine
code programs.

You c a n  have Bas i c  programs i n
eprom and fish them out using the *ROM
command to change to  the rem f i l ing
system.

This behaves rather l ike a  read-only
disc. T h e  h e a d e r  f o r  t h i s  i s  m o r e
complex b u t  i f  you g e t  the  Wat ford
eprom programmer the software does
this for you.

Also, v e r y  soon,  T h e  M i c r o  User
intends to publish a utility to do all this
automatically.

Disc copier
PLEASE could you inform me if there is a
tape to disc copier for the Acorn ADFS,
compatible with the Master Turbo?

Also cou ld  you t e l l  m e  what  Rory
McCloy means when in the August 1986
issue, page 2 0  second paragraph, h e
says "...27512(64k) and 27256(128k)
but not 27512"7?

Also p lease can you te l l  m e  what
!BOOT means? G . H .  Lyons, Northwood,
Middx.
•  I  know of  no automatic tape to disc
copier for the ADFS. Most of the ones for
the BBC DFS are very limited in what they
will cope with anyway.

There was a misprint in the article and
the l as t  part  o f  the sentence should
read, " . . .as  wel l  as 27128  (16k) and
27256 (32k) but not 27512 (6410."

The numbers on rams are measured in
bits, not bytes, and most have a prefix of
27. There are eight bits in a byte, so a
16k (byte) rom holds 16*8 — 128k bits
and its number is 27128.

!BOOT (pronounced pling-boot) is the
name of the file the BBC tries to access
when automatic loading from d isc  i s
required, usually this is done by pressing
Shift Break.

You'll find details in any book on the

Danger signals
I WONDER i f  you can help me with an
incipient problem which has appeared
on my issue 7 BBC Micro.

When t h e  machine i s  co ld  I  have

trouble powering up: I  switch on  and
nothing appears to happen. I f  I give the
switch, or the plug switch a flick i t  then
powers up in the normal way. That is to
say. I  hear two bleeps, one low, one
high.

It obv ious ly  i s n ' t  a n y  t roub le  t o
repower, but I am terror-stricken at the
possibility o f  the problem may getting
worse and I would like to nail i t  now.

I have noticed that i f  the machine is
hot and  i s  repowered i t  somet imes
makes slightly different noises, bu t  i t
has always done this and has given no
trouble until recently. — George Spelkr,
Keighley, Yorks-
.  This could be one of two things. either
the reset circuitry or the power supply.

If it is the power supply then there is
not a lot  you can do about i t  as delving
inside there is not recommended.

However, i t  c o u l d  b e  t h e  r e s e t
circuitry. To see i f  it is, the next time you
switch o n  and  nothing happens t ry  a
control break a few times. I f  this works
then your power supply is probably OK
and the reset circuitry needs looking at

There is not much to go wrong. It  could
be the 555 chip (top left hand corner) or
one of the timing components around it

check for bad joints.

No go drives IF
1  I HAVE a BBC Model B fitted with a
Watford DDFS and I  purchased a  twin
disc drive manufactured by LVL (now no
longer trading).

From the  star t  the  drive would no t
operate with my micro. Fearing I  had
purchased a faulty drive, I asked a friend
at college if he could test both the micro
and the drive in  the college computer
studies c lass.  H e  d i d  t h i s  w i th  the
following results:
•  The mic ro  would opera te  col lege
drives, no problem.
•  My drive would run on the college BBC
Micros_
•  My micro and drive will not  operate
together.

Could my problem be anything to do
with the DNS. I am afraid I do not know
what DFS sys tem w a s  used  i n  t h e
college machines — F.  Theobald, Sid-
mouth, Devon.
•  You seem to have tried everything.

Given the results of your tests there is
no reason why your drives should not
work o n  you r  computer.  I  can  on l y
suppose the tests differed in some small
respect that you are overlooking.

For example the power supply or the
connecting leads — were these the same
in the  two tests? Try to  ensure every
possible variable is controlled.

Your problem w i l l  be  qu i te  simple
once you have found  i t  b u t  without
proper test equipment i t  might be diffi-
cult to  find. A s  a  las t  resort a  dealer
should be able to fix i t  for you.
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MULTIPROM
EPROM PROGRAMMER

RAULTIPROM atlows the experienced user to program 2764,
27)28, 27256, 27512, 27513 and 27011 Eenoms.  including
' k  verskdn. Programming of 27256 up types is carried out in
16K blocks t o  ensure MULTIPROM compatibility wi th a t
models o f  BBC from B  to Master. The UVP 1.1 software
requires DES and a disc drive for °emotion.
The fully cased MULTIPROM plugs into the user port on the
BBC motoodmouter, taking power directly from the computer.
with en onboard converter providing the programming voltage.
Two switches with LEDs are provided, one powering down the
MULTIPROM to insert or remove an EPROM from the Teirlool
ZIE socket. and one for Vzip °Norf. DIP switches enable swift
contiguration of the MULTIPROM for each type of EPROM. The
necessary UVP 1.1 software, which includes last programming
algorithm. is  available on Sideways ROM and contains the
tollowthg commands: -  'TEST (blank check), 'READ (also)
(read Eprom to disc). 'BLOW (afse) (blow EPROM with names
tile), 'VIEW (look at contents of memory from 52000), *COMP
(21W (compare contents o f  EPROM to  disc). When using
'VIEW & *COMP, data is displayed in her and ASCII format.

Pnces: MULTIPROM U V P  1.1 Rom
E44.95 £ 5 . 0 0

EPROMS
Type 1 - 2
27064-25 E 2 z 0
27C128-25 £ 3 5 0
27126-25 £ 3 . 9 0
27256-25 £ 5 . 0 0

3-9
£230
£2.90
£3.70
£4.80

NOTE: EPROM prices are changing. Please confirm
Prices before ordering.

104
£2.20
£2.60
13.50
£4.60

ZONEFOUR LTD
All disks now sent 1st class or courier

MIMIC IN FREE LIBRARY CASES
DS 96 TPI
FLIPSIDED
DS 48 TPI
UNIVERSAL

MIMIC 3.5"
SS
DS

Try 10 and see
25
50
100
250
500

10S
10S
10S
10S

1 Os
1 Os

E9.50
£8.95
£8.50
£9.95

E16.95
£16.95

5.25" BULK UNBRANDED DISKS (LIFETIME GUARANTEE)
SS48 1-151 SS96 TPI D S  48TPI D S  96IPI

£5.95 £ 6 . 9 5  E 6 . 9 5  E 7 . 9 5
E12.00 £ 1 3 . 0 0  E 1 3 . 0 0  E 1 4 . 0 0
£23.00 £ 2 4 . 0 0  £ 2 4 . 0 0  £ 2 6 . 0 0
£42.00 £ 4 4 . 0 0  £ 4 4 . 0 0  E 4 6 . 0 0
E95.00 0 7 . 0 0  £ 9 7 . 0 0  £100 .00

E180.00 E185 .00  £185 .00  £190 .00

3.5" BULK UNBRANDED DISKS 135 WI LIFE TIME GUARANTEE
SS D S

10 E 1 4 . 9 5  £ 1 6 . 9 5
25 £ 3 5 . 0 0  £ 4 0 . 0 0
50 £ 6 5 . 0 0  £ 8 0 . 0 0
100 E 1 2 0 . 0 0  £ 1 5 0 . 0 0
250 £ 2 7 5 . 0 0

ALL 5.25" DISKS HAVE REINFORCED HUB RINGS, SLEEVES,
LABELS AND WRITE PROTECTS. ALL DISKS CARRY A LIFETIME

GUARANTEE. ALL DISK PRICES INCLUDE VAT AND P/P. TO
ORDER PLEASE CALL DIRECT DISK LINE: 10AM-6PM

IWIPAC EPROM ERASER
The LIVIPAC was  designed especialty to r  the  home
microcomputer enthusiast. but is  equally useful in  the
development lab when gLet.-1A erasure of just a  = v i e
EPIROMs is required.
A spec:lad type of discharge tube is used to help achieve
the very compact dimensions of the unit, which is housed
in a 90 x 80 x 40 mm plastic case. The 230 or 110 volt C.
or -5%) mains powered unit enables up to 3 EPROMs of
any size, or 1 CPU with on-board EPROM to be erased in
WOondl5mMuMsusixidly.

The EPRO•As are simply loaded into the conductive foam
pad supplied and inserted irtio the unit. Alter the door has
been W e e d  t h e  Lind i s  SteriCited On .  a n  op t i ca l  f i b re
Indicator showing positively that the unit is in operation.
When t h e  required period h a s  elapsed t h e  un i t  i s
switched ott and the RPROMs removed. The VVIPAC can
also be supplied with a built in fixed IS minute time', the
UVIPAC ( IL Or with timer and audible time out sounder,
the LIVIPAC (TS). Spare tubes and conductive foam pads
are available it required.

Prices:
LIVIPAC
E21.45

- • C a •  • • • • • •

tit
LP/IPAC (T)
E25.45

UVIPAC (IS)
E28.45

OVIPROM I and LIVIPROM 2 (with ZIF socket) plug into the user port and cm program 2764 or 27128 EPROMs only,
using the IA ROM tor coned purposes, giving 5 *COMMANDS. LIVIPRO0.1 32 end UVIPROM 32+ (with ZIF sotket)
program 27256 EPROMs Only. using the 2.1 RCM, welt 7 'COMMANDS. NOte that the PCBs are not cased and that a
disc drive is essential to use the software.

Prices: I M P  ROM 1 & 32
E20.95

UMIPROM 28 32+
E25.95

1.1 RCM
E5.00

21 ROM
E8.00

if(
Send orders to:

E l  Dept. MUGround Control
Alfreda Avenue

I H u l l b r i d g eEssex SS5 6LT
Tel: 0702 230324

ALL PRICES INCLUDE
VAT AND P&P.
MAIL/TELEPHONE
ORDERS ONLY
PLEASE.
DETAILED DATA ON
REOUEST

MAXELL AMSOFT
3" MIMIC OF 2DD

1 Os
lOs

ACCESSORIES INC VAT

IBM/Amstrad PC1512 Printer Cable GPR 101 25 x cent.
Disk Notcher/oloublers
Disk cleaners 3.5•
5.25" cleaner
Mini-Vac for printers and keyboards

10 in single colour OR 2 Of each please state in large quantities your choice. (if stocks are available) "in library cases

E2750
E35.00

£15.00
£5.50
E4.95
E4.50
E9.95

5.25" BULK COLOUR UNBRANDED
SS48 TPI SS96 IPI D S  48TPI D S  961-PI

10* E 8 . 9 5  E 9 . 9 5  £ 9 . 9 5  E 1 0 . 9 5
25 E 2 2 . 0 0  £ 2 4 . 0 0  E 2 4 . 0 0  £ 2 6 . 0 0
50 E 4 0 . 0 0  £ 4 5 . 0 0  E 4 5 . 0 0  £ 4 8 0 0
100 E 7 5 . 0 0  E 8 0 . 0 0  1 8 0 . 0 0  E 9 0 . 0 0
250 E 1 7 5 . 0 0  E190.00  £ 1 9 0 . 0 0  E200 .00
500 E 3 4 0 . 0 0  E360.00  E360 .00  E375.00

RED, GREEN, BLUE, GREY, BEIGE

MIMIC HIGH DENSITY (COBALT COATED) 1.6 MEG SUITABLE FOR &Ts
10
E23

5.25"
3.5"
373.5"
10x3.5" or 5.25"

50
E100

50 capacity E8.70
40 capacity E8.50

60/90 capacity El 1.95
El .50

100
El 80

DISC BOXES INCLUDING VAT

100 capacity £11.70
80 capacity Ell .95

ZONEFOUR, 65 CENTURY ROAD, LONDON
E17 6JA. TEL: 01-523 2059

PLEASE CALL. FOR BULK AND INSTITUTIONAL PRICES
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C A A L I C E
SOFTWARE/HARDWARE

m EGA- ROM
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 1906,

NOW ONLY E29.95

BEM IMIFIETER
New improved version of our powerful Rom
management system_
Now with even more commands to control your
errant Roms. This Rom will keep others turned off
even through CTRL BREAK. Over 20 commands
including the ability to encrypt & de-crypt files to
keep them secure from prying eyes.

PRICE E14.95

•  V E C T O R  1 0
TAPE TO DISK UTILITY

FEATURES
+ Once only purchase
+ Can save to any disk
* Very user friendly, help pages on disk
•  40180 Format
+ No awkward ROMS, Can be used on any machine
+ Can load to all available RAM 840047FFF
— Simply the best tape to disk utility available

Vector 1 versions compatible with Acom,Opus, UDM, Cumana,
BBC+, WATFORD (Not 1-42, 1-43 DFS's.) and Solidisk.

• VECTOR 2
DISK UTILITY

Features+ 40/80 Format
+ User friendly, menu driven

Contains powerful features such as a
disk sector editor, Disk Compare, format,
verify and track repair

-  The most powerful disk utility available
compatible with Acorn, Opus 335f345 and Solidisk DFS's_

NEW IMPROVED VERSION (1.40)
Send C2.00with old disk for upgrade.
Prices: E12.00 each for Vector 1 or  Vector 2 E23 for both.
SCYTHE TOOLKIT E 2 1 . 9 5
(Send for full details)

Orders to:
CHALICE SOFTWARE, Dept MU
3 Merlin Way, Covingham,
Swindon SN3 SAN.
Telephone 0793 615026

All prices shown include VAT and p&p. Please add f lai l  per disk if
you require 3" disks and specify when ordering.

PINEAPPLE SOFTWARE
ye with FREE updating service on all software

PCB

A L L  c ) F t y p n i g s  s e r a - r  f l Y  e - 1 1 -  Len  INA C ) F  P C )  S i -

Programs for the BBC models 'B' with disc dri
DIAGRAM

Still the only drawing program ayai table for the BBC micro which gives you the ability to draw really large
diagrams and scroll them smoothly around the screen stopping to edit them at any time it required

Pineapple's unique method of storing the diagram informatioe on disc means that the sae at diagrams is
limited only by the tree spa ce on disc. and not the amount at computer memory you have available (A blank
80 track disc will allow up to 39 mode 0 screens of diagram)

The superb print routines supplied with the program enable large areas of the diagram to be pinnted in a
single print run in a number of different sizes and rotated through 93 deg II required. Full use can also be
made of printers which have a eider than normal carriage available.

The program is fully compatible with the Marconi Tracker ball described beiow.
PLEASE STATE 40 or 80 TRACK DISC & WHETHER STANDARD BBC or MASTER VERSION IS RE QUIRE C

PRICE £2500 + VAT

DIAGRAM UTILITIES
A suite of six utility programs which add additional leaf ures to the 'Diagram drawing program. The uelites

include the saving and loading of areas of diagram to and from disc. The ability to display the whole of your
large diagram on the screen at one tine en either 4*4 or 8*8 screen format). The addition of borders and
screen indents to diagrams. and the ability to shit a whole diagram e any direction.

PRICE 00.00 + VAT

MARCONI TRACKER BALL
This high quality device comes with it's own Icon Artmaster drawing program and utilities to enable Ito be

used in place of keyboard keys. eaystcirs. or with your own programs.
PRICE f$0.00 + VAT p&p E1.75

PRICE INCLUDING 'DIAGRAM' SOFTWARE E79.00 -  VAT p&p E1.75

TRACKER BALL for MASTER series
The Pointer ROM is supplied instead of the icon Anmaster disc and enabes the Tracker bail to wort

directly with the MASTER series compaters e.g. to use with TIMPANI' etc Pnces are the same as for the
manoard tracker ball.

POINTER
The Pointer Rom is available separately for people already owning tracker balls, and comes with

inetruclions for use with the MASTER computer.
PRICE 5 0  V A T

CONVERTER LEADS
Converter leads to enable tee Trackerbal i to run mouse software and the mouse to run trackerbe I software

(inc. DIAGRAM). Please state which way round when ordering.
PRICE MOO + VAT

MICROSPICE
A new acidatoe to our range 01engineering software, klicrospice is a we, peewee DC and AC anaicete CirtliC

541(11810r package for any model BBC Computer
As well as all the usual facilities available wee this type of program. nanenear effects. smile signal, none

measurements and sweeps may be perlormed Componentestues may be swept, allowing component toleneces so be
investigated as well as tnerrral pelornatece etc Comprehensive transistor rrodelling is incorporated using a 20
parameter Eb,ers Mot des:Neon. The program is suppled on disc irlt• a nay carivpreherisee 49 page rrisRisl.

Please *natio( 'Deere Iv MOM intonation
PRICE E99.00 + VAT P&P FREE

39 Brownlee Gardens, Seven Kings, Ilford, Essex IG3 9NL tr Tel: 01-599 1476 •=m1

This new release from Pineapple is a printed circuit board draughting aid which is aimed at produorag
complex double sided PCBs very rapidly ueing a standard t3130 micro and any FX compatible caat•tratrix
printer.

The program is supplied on EF110$01 and will run with any 32k ABC micro including Master series' AISD
supplied a a disc containing a sample PCB layout to demonstrate the programs leatines.

By using an EPROM for the program code the maximum amount of RAM is available tor storing co mponein'.
location and ASCII identification files etc. (Up to 500 ceroponents and 5C0 ASCII component desonpficos
may be stored for a given layout). These is no limit to the number of tracks for a gryen PCB, although the
maximum sae of board is restricted to 8" • 58'.

Using a mode 1 screen, tracks on the top side of the board are shown in red, while those on the underside
are blue. Each side o' the board may be shown individually or superimposed. A component placement screen
allows component outlines to be drawn for silk screen purposes and component numbers entered on this
screen may be displayed during track routing to aid identification at rourclels.

The plot routines allow separate printouts of each side of the PCB in a very accurate expanded deendion
1:1 or LI scale, enabling direct contact printing to be used on reset covered copper clad board.

This prognaM has too many superb features to describe adequately here. so please write cc 'phone to r more
intomlaucc and sample prinotft

PRICE E85.00 - VAT
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VISA

Mike Cook explains the

I Temporal Operating
System Supervisor

Toss in a
wi ld card

Toss is an acronym for Temporal Oper-
ating System Supervisor and i s  a  new
technique tha t  holds the  promise o f
greatly increasing the computing power
of any micro.

At the moment i t  is undergoing field
trials and i s  available only as  a  pre-
production prototype chip, TOSS 0.1, for
the Acorn Master.

The chip is massive. 1Mb, the same
size a s  a l l  t h e  M a s t e r ' s  b u n d l e d
software.

As the name implies, it is a supervisor
program for the operating system, that
is it sits on top of the operating system
and makes it run at maximum efficiency.

This ensures maximum compatibility
with existing software, However, for pro-
grams t ha t  w i l l  n o t  run o n  t h e  new
system due to  software protection and
the like, there i s  a  new command t o
disable it.

To explain how i t  works, consider a
computer chess program. The computer
analyses the current position and then
makes the best move.

Then i t  is your turn to move arid the
computer waits for your response. The
time spent waiting is in effect wasted.

Now suppose that the program is writ-
ten so  tha t  the  computer carr ies on
analysing the  posi t ion whi le you are
thinking out your response.

It then only has to take a quick look at
the keyboard every half second or so to

see if you want to make your move, and
the result  i s  tha t  the chess program
plays a  much better game because i t
has longer to analyse the situation.

It has done this by utilising otherwise
wasted time. This is exactly the principle
used by TOSS.

Suppose you are writing a program.
You may list it, read the listing to check
for errors and then type RUN.

The time spent reading the listing is
effectively wasted, What TOSS will do is
to issue the RUN command after the list-
ing in anticipation of you typing RUN.

Of course you might not want to run
your program, which is why Toss caches
any output in a ram buffer until you issue
the RUN command.

If you type anything else but RUN, for
example i f  you edit  a line, the RUN i s
aborted and your command is obeyed.

In fact TOSS is continually inserting a
RUN command a f te r  each operat ing
system command in anticipation of  the
real thing.

Where TOSS really achieves maximum
performance i s  inside your program,
when you use the INPUT command.

TOSS ensures the program keeps on
running and checks the keyboard peri-
odically for your input.

The results with graphics programs
and d im-wi t ted  users  can  b e  q u i t e
startling.

While they  a re  search ing f o r  t h e

C l a w s o f t  TOSS 411
Acorn OS 414K
Acorn 1 7 7 0  OFS

BASIC
* *  TOSS Message:  Z a p p e r  l o a d e d .

H - 0 11 0 " Z a p - r "
* *  TOSS Reminder :  A l r e a d y  l o a d e d .
*X  TOSS Message:  R U N i n g  p r o g r a m .

) L I S T
10 REM * *  2 a

* *  . . . r r u p t  A  e r r o r  d e t e c t e d .
M i s t a k e  a t  l i n e  2 0

X*  TOSS D i r e c t i v e :  C o r r e c t  e r r o r  l i n e .
2 0  MOLE 4 : P R O C i n i t

) 2 0  MOOE 4 : P
* *  ;  d p t :  E r r o r  c o r r e c t e d .
* *  TOSS Message:  M i n i n g  p r o g r a m .

)CHAIM"Oefen
* *  i n t e r r u p t ,  U s e r  c r I m m , , d  C a r b e f i a
* *  TOSS Message:  Z a p p e r  i s  a  g o o d  game

FEATUREm

spacebar TOSS ensures the  program
keeps on running, caching the output
ready for you.

In the event of your input resulting in
the program fo l lowing  two  possib le
paths TOSS implements a multi-tasking
system and follows both.

The concepts incorporated i n  TOSS
are being used for research into the next
computer breakthrough, which i s  cur-
rently named Super Toss.

This uses a new hardware chip, Future
Operations Organising Logic,  wh ich
correlates a l l  poss ib le  ac t ions  and
reports back the most likely event.

With this chip the TOSS system will no
longer spend computing time hoping for
an event  because i t  w i l l  know i t  i s
coming.

When t he  program branches, TOSS
will know which branch will be taken —
the potential fo r  increased computing
throughput is enormous.

It i s  even possible t o  spo t  syntax
errors before you type them in and call
up a  Help f i l e  t o  display the  correct
syntax!

However the problem with this exten-
sion a t  t h e  m o m e n t  i s  t h e  c h i p ' s
capacity. as  i t  can only handle events
likely to happen 0 . 8  seconds into the
future.

But it is hoped to extend this to up to 5
seconds for the production units.

Any extra extension o f  event predic-
tion time will have to wait until the ESP
chip is developed using the new organic
electronic techniques.

Early experiments ind ica te  t h a t  a
prediction time of up to one hour may be
possible.

This would have enormous potential
because. for example, it could produce a
final, debugged program i n  seconds
which would normally have taken an
hour to produce.

You should note that this will work only
if you could have produced the program
in the first place, as it only predicts what
you could do.

This could well face the user with a
dilemma, fo r  i f  you use the computer
with the chip enabled you will not gain
the experience that you would if you had
without it.

Therefore you will always be stuck at
the same level o f  expertise and never
learn anything new.

Super TOSS i s  potential ly such a n
advance that Acorn could drive all other
computer manufacturers o u t  o f  t h e
market.

It could revolutionise the  gambling
industry and increase personal produc-
tivity by untold amounts.

At t h e  cur ren t  development  ra te ,
Super Toss and the FOOL chip will be
available early April 1988.

April 1987 MICRO USER 6 3



By Gordon J. Key

HAVE y o u  e v e r  w o n d e r e d  w h a t
Quasimodo does when he isn't trying to
rescue Esmeralda?

Well, i t  seems that he is employed in
the castle kitchens as the official Easter
Egg collector.

Throughout the year the cooks make
hundreds of Easter Eggs and 'hang then)
all over the place.

Just before Easter Quasimodo has to
find h is way about the castle touching
each of the eggs with a special ring that
Merlin gave him.

Each e g g  h e  touches i s  ins tant ly
transported to one of the children that
live in the castle grounds — but doing
this does involve a  certain amount o f
danger f rom the beasties that  inhabit
the kitchens.

For instance, there are the jellyfish —
the kitchens are a little damp in places.
They st ing quite badly i f  you step on
them.

Then there are the robot teasmaids
that don't care who they run down, not to
mention the  Pink Wok and Elsie the
spider.

Points a re  awarded f o r  each e g g
touched arid you can enter your name
into the high score table i f  you score
enough.

When typing in the program there are
a few things that you should be careful
about.

Ensure tha t  you save everything t o
either tape or disc before attempting to
run the program, a s  the program de-
stroys over 60 per cent of its length after
initialisation.

The assembly language and  DATA
readers have checksums tha t  should
detect minor typing errors and give a
helpful message.

But nothing is infallible so make sure
you s a v e  e v e r y t h i n g  f i r s t  a s  a n
assembler error could result in total loss
of the program.

If you are using cassette on a model B
or B I o r  running on a Master or Compact
the program wi l l  relocate i tse l f  up  t o
8,1900 when it is run.

Line 1700 is vital to PROCshorten and
it should be entered exactly as it is in the
listing.

64 MICRO USER A p r i l  1987
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game
on

A% Checksum value.
B% Start address for screen map.
C% Checksum target.
D% Constant value of —105.
E% Jump length.
H% Position of Quasi on a ladder.
I% Current baddie sprite number.
l% Jump flag.

Constant value of —98.
M% Sprite number to be used for Quasi.
N% Bell pitch
0% Error number.
P% Call address for the sprite routine.
Q% Call address to reset all sprites.
Ft% Constant value of —67.
S% Screen map offset.T% Counter.
u% Constant value of —73.v% Number of baddies.
w% Current screen position of robot teasmaidx% X coordinate of Quasi.

Y coordinate of Quasi.r/6 Current screen position of Quasi.
Screen map Y pointer.
Screen map X pointer.

Q Dummy variable.
Target number of eggs.

h% Number of eggs touched.
•% Counter.
l% Jump counter.
I% Number of lives

p% Constant value of &75.
r% Current room.
s% Current score.
u% Position flag.
x% Jump X value.

a%() Baddie X coordinate.
b%1) Baddie Y coordinate.
c%11 Baddie X step value.
d%It Baddie Y step value.
e%0 Baddie screen map position.
PAO Baddie ladder counter.

hs%1) High score table values.
hsS(I High score table names.

h
ns

serol

cl
1

mode(M%)

(nit
hisc

belIN%)
head

mup
gname

lines
Sc')

start
pl

drawIMM

code
stop(C%,0%)

s(S%)
.readIa%,8%,C%,01,4)

shorten

relocate

Controls main game loop.
Places the sprites on the screen.
Moves the baddies.
Calculates the moves for the spider
and wok.
Calculates the moves for the jellyfish.
Calculates Quasimodo's position on
the screen.
Gets keyboard entry: Secondary part
of PROCi.
Makes Quasi jump.
Makes Quasi fall.
Prints the next screen when al l  the
eggs have been collected.
Clears the screen by scrolling to the
left.
Makes Quasi climb a ladder.
Makes Quasi walk.
Decides if there is a ladder for Quasi
to climb.
Selects Mode M96 with V0U22 then
removes the cursor.
Sets up the initial variables.
Displays the high score table.
Makes a bell-like sound.
Prints the heading for the high score
table.
Calculates the new high score table.
Gets a new name for the high score
table.
Draws a pair of horizontal lines.
Displays the current screen.
Sets the start-of-game variables.
Prints the current screen number.
Prints i nd i v i dua l  cha rac te rs  f o r
PROCscn.
Assembles machine code.
Prints a n  e r r o r  m e s s a g e  i f  a
checksum does not tally.
Used by PROCcode to skip S96 bytes.
Reads a word of DATA.
Shortens the program so that Mode 2
can be selected.
Relocates the program to Page ,Se19.

GAME

B [113+1 IN EAR

Full listing starts on Page 138 1110.
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Now on a power-packed ROM
board — the BBC Micro's
top-selling 6-in-1 package.
Included in it are all the
highly-acclaimed features of
Mini Office I I  p l u s  many
exciting extras.

Order Form Post to Database Software, BE
0  Instant Mni Office E 5 9  95 2372 FREEPOST, Europe House,

68 Chester Road, Hazel Grove,
Stockport W O  5NY
P H O N E  O R D E R S ;  0 6 1 - 4 2 9  7931 ( 2 4  hours)
E N Q U I R I E S :  0 6 1 - 4 8 0  0171  1 9 a r n 4 p m l
P R E S T E L O R D E R S  K e y  . 6 9  t h e n  6 1 4 6 6 6 3 8 3
RIRCROLINK O R D E R S  M a i l b o x  7 2 : M A 0 0 0 1

fr i
Ec
a r
th
wt-
ne

0  Upgrade Mini Office II
to Instant kofini Office

I .ndas• falai:mew park
E51 .95 2375

Mini Office II cassette 14,95
0  5.25' disc 40T 16.95 2359
0  5,25' doe BOT 16.95 2370 Name Ec

an
Address

Add e 3  for Europe: E9  for Overseas no
0  Cheque enc losed  m a d e  payable  t o tel

Database Publications Ltd. fro

Li Please debit my Access/Visa credit card
account. Post Code T e l thE

fro
I f f  1 ' 1  I  t  i l L  S i g n e d da

Please allow 28 days for delivery. q u O r e  credit card nombef ond tow ackvess • e l  IMO wa

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.

Bigger buffer capacity means much
longer text files can occupy the
BBC Micro's memory for uploading
or downloading text.

Speedier switching to and from
spreadsheet to create or amend bar
charts, line graphs and pie charts
with ease.

Labels prepared in the database
can be quickly output in o r m a t

1)At-A.7•— S C I V I S

f‘MI i t t  11 -

...

1‘

C o l  b a t . b a S o  S a A t . a r e

•  Four 32k ROMs packed with 128k
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 1WP, *SP, *DB and so on.

•  Switch from one application to another in a split second.
•  Frees valuable RAM space for much more data.
•  No  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, B+, Master and Compact.
•  Compatible with all filing systems: tape. IDFS.,.AQES,

and E a  y

WORD PROCESSOR

DATABASE

SPREADSHEET

iNSfAtifLCOMMUNICATIONS

GRAPHICS

LABEL PRINTER

1—

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  e n d  disc. Exist ing
owners o f  tape o r  disc versions can
exchange them for Instant Min i  Office
and save Ea See the coupon alongside_

ti
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Domesday
on show

ONE of the leading suppliers to the BBC
Micro education market has stepped in
to answer a plea for help from a school
for the handicapped.

Pupils a t  Hangers Wood School i n
South Oxhey, Watford, wanted to see the
Domesday Pro jec t ,  b u t  t h e  schoo l
couldn't afford to buy it. So kind-hearted
staff a t  Watford Electronics offered t o
demonstrate the Domesday Project to
the school.

The Advanced  In te rac t i ve  V i d e o
project, the equivalent of more than 300
weighty volumes on just two 12in video
discs, i s  an electronic portrait o f  con-
temporary Britain.

But at more than £4,000 plus for the
Acorn laser disc based project, a long
with the equipment to run it, i t 's out of
reach for many schools, including Hang-
ers Wood.

However w i th  Wat fo rd 's  he lp ,  s i x
teenage pupils and three members o f
staff were able to see for themselves the
system that  took a  mill ion people two
years to complete.

Shiraz Jessa, technical  d i rector  a t
Watford, said: "We were only too happy
to help the children. I t  is a fascinating
project".

Hangers Wood is a council-run school
with 44 physically handicapped pupils.

viree teletext
software

BBC Enterprises has begun providing
free teletext system software for Acorn
Econet users. For the first t ime Ceefax
and Oracle will be  available on Econet
through a single Acorn teletext adapter,
where previously each machine on the
network needed its own adapter.

And it is no longer necessary to go off
Econet to access and download Ceefax
and Oracle pages.

Any station on the Econet network can
now have access t o  the ful l  range o f
teletext facilities and any teletext page
from any channel can be displayed.

Interactive software can be used on
the network to take information directly
from any teletext page and use i t  as
data. A  t ime-out feature avoids t ime-
wasting searches by  te l l ing the  user

V D U C A T I O N T
amot NEWS

when a requested page is not available.
Programs and documents can be date

and t i m e  s tamped f r o m  Ceefax f o r
saving to disc, and the system will even
operate across a  -br idge" connecting
two or more networks together.

A spokesman fo r  BBC Telesoftware
told The Micro User: "The software will
be available from BBC2 Ceefax and will
be repeated a t  very frequent intervals
throughout the spring".
•  The Acorn teletext adapter i s  avail-
able as  a  special mai l  order offer t o
readers of The Micro User, Page 98.

Legal aid
for school

A GROUP o f  children from a  school in
Kent made legal history when they used
their BBC Micros to  contact a  London
firm of solicitors.

The firm, Pennefather and Co, had just
broken f resh  ground b y  offer ing t o
answer legal queries via computers --
over t h e  M ic roLink e lec t ron ic  m a i l
service.

Sharp-eyed pupi ls from Swadelands
School in Kent were the first to see the
electronic mail announcement and the
introductory offer o f  one free consul-
tation.

Keen t o  be  a t  the forefront o f  new
technology, the  pupils decided to  pu t
the offer to the test.

A variety o f  questions were sent t o
Pennefather and Co via the MicroLink
service.

-If I  wrote a  book, would I  g e t  the

DESIGN Consultancy o f  Norwich has
produced a system which they hope will
clear t he  decks i n  sc ience and en-
gineering departments.

The idea  behind the  Oasis Virtual
Instrument System (VIS) is that students
can use i t  with just the laboratory com-
puter instead o f  having to cope with a
conglomeration of multi-meters, oscillo-
scopes, char t  recorders, plot ters and

Shiraz Jessa, Watford
Electronic's technical
director, watches the
demonstration with.•
staff and pupils from

!  H a n g e r s  Wood School.

money for it?"
"Can I legally collect money for charity

by carol singing?"
-If my grandmother le f t  m e  a l l  he r

money, could my parents object?"
" I f  m y  paren ts  d ivorced,  c o u l d  I

choose the parent to live with?"
Says John Pennefather: "We expected

a good deal of  interest from individuals
and businesses, bu t  did not  think our
announcement wou ld  c a u s e  a  s t i r
among schoolchildren.

"We were greatly encouraged when
Swedelands pupils decided to  put  our
service to the test.

"After all, i t  is the schoolchildren o f
today who wil l  take this form o f  com-
munication for granted in the future",

The special offer of  a free consulta-
tion is open to all MicroLink subscribers
as an introduction to this online service,

"It's also to give people a taste of the
way solicitors will handle their work in
the future-, says Mr Pennefather.

Japanese
course

A COURSE aimed at  teaching Japanese
with the aid of BBC Micros has been set
up by Duncan Baker of the Lydbury Eng-
lish Centre, Shropshire.

Aimed a t  UK business people who
trade with Japan the residential course
lasts five days.

Duncan is looking for four business-
men t o  f i l l  t h e  remaining places on
the course which runs from May 10 to 15.

Laboratory line-up
interfaces.

The VIS serves as  a  multi-channel
precision voltmeter, oscilloscope, up to
and including audio frequencies, a data
logger, 'chart recorder and x/y plotter all
in one.

The Oas is  VIS cos t s  £ 3 9 9  which
includes a  data converter, connectors,
instrument emula t ion  sof tware and
documentation.
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You're on
your own in
Occupied
France
facing the
toughest test
that a British
pilot has
ever had to
experience!
DATABASE SOFTWARE

The most adventurous and original way
to test your French ever devised.

oil the
ItUtAt

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 hack to England alive, having broken a code near the end of the final route.

For teachers: French on the Run uses multi-choke questions with randomised
distractors, 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, ,

TO ORAER TURNTO THE F O I M  ON PAGE l a  ,10 se
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UNTIL a few years ago the computer was
an expensive luxury usually hidden away
in the back rooms of universities or in
the accountancy departments o f  giant
corporate businesses.

All that changed with the advent of the
microprocessor: Mach ines  l i k e  t h e
7X81., and later the BBC Micro. soon
became an essential part of  all o f  our
yes
They do our accounts, help to teach

our children and entertain u s  with a
bewildering array of games.

They can also be used as a valuable
teaching aid, not only for the three Rs,
but for developmental work where coor-
dination skil ls and concentration need
to be improved.

In the North East o f  England, one
social services Department i s  forging
ahead with a  scheme which i s  tailor-
made to  su i t  the needs o f  mental ly
handicapped people  and those wi th
severe phys ica l  d i sab i l i t i e s  w h i c h
restrict efficient use o f  the computer
keyboard.

The scheme a t  Cleveland County
Social Services was developed three
years a g o  a n d  h a s  e x p a n d e d
considerably.

Like many other authorities, Cleveland
has had excellent results at its centres,
heartened by the progress of clients who
have been encouraged to learn through
using a computer.

The great thing about the micro is that
it never gets bored o r  tired, i t  never
loses its temper and it is always ready to
teach.

Perversely, herein l ies a  problem. A
computer is  nothing without software
and, commercially speaking, i t  is simply
not worthwhile writing tailor-made soft-
ware for  disabled peop le .  There i s
just no money in i t  since virtually every
program has t o  be  constructed t o  f i t
individual needs.

The computer personnel at  Cleveland
County Social Services department, who
are sponsored through a community pro-
gramme, are now using BBC Micros as
teaching aids.

They operate in adult training centres
for mentally handicapped people, i n
centres f o r  physical ly  handicapped
people and in children's homes.

A project collectively called Communi-
cations and  Modern  Technology i n
Mental Health was started in Cleveland
in June 1984  t o  produce tailor-made
software for handicapped people.

It was the brainchild o f  Helen Lock-
wood and Peter O'Sullivan and is funded
by the Cleveland County Community Pro-
gramme Agency through the Manpower
Services Commission.

E D U C A T I O N .THEME

Trainees use the arithmetic program

Programming
for disabilities

1- B y  Mark Smiddy

Initially, t h e  scheme covered t h e
seven adult training centres in the area,
but has been so successful that i t  has
expanded very rapidly to include three
physically handicapped centres and two
children's homes in the county.

All software for the scheme is devel-
oped by a small team o f  programmers
working in liaison with the instructors at
the centres and t h e  t ra inees them-
selves.

When working with the trainees at the
centres, i n  addit ion t o  the i r  regular
instructor there i s  also an instructor's
assistant (a lso  funded through t h e
community programme) who has been
trained in the use of the computers and
external hardware.

All the software is written for the BBC
Micro and Master, using a variety of per-
ipherals such a s  l igh t  pens, speech
synthesisers and the concept keyboard.

"BBC mach ines  were t h e  obvious
choice". said Nick Boyne-Cross, project

co-ordinator at the time of its inception.
"The BBC Micro was already widely used
in schools and the existing peripherals
such as the concept keyboard from Star
Microterminals made it most suitable for
our special needs. In fact I do not think
that there is another machine available
at the price that can match the BBC's
versatility".

The emphasis placed on the software
produced by the project is quality rather
than quantity. The team's view is that if a
job is worth doing it's worth doing best!

This i s  not a  mere matter o f  pride,
development officer Patricia Tighe said:
"We believe that the trainees deserve
only the very best and we aim to give
them just that",

The actual software produced varies
widely, f rom basic mathematics tutors
using very large characters t o  a  word
processor u s i n g  t h e  B ra id  speech
synthesiser and  M o o n  sys tem — a
simplified version o f  Braille — with the
concept keyboard.

Due t o  the foresight o f  the people
behind the project even the most sev-

Tum to Page 70 110
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11111bdify Option Profile
Medium s i z e d  c h a r a c t e r s

S u b t r a c t i o n  w i t h  c a r r y

Numbers b e t w e e n  1  a n d  1 0 0

5 q u e s t i o n s  a s k e d

Answer g i v e n  a f t e r  2  t r i e s
Sound o n

S l a c k  b a c k g r o u n d

Red f o r e g r o u n d

Speech s y n t h e s i s e r  o f f
To u s e  c o m p u t e r  k e y b o a r d

A wide range ot options are available

41 From Page 69
erely disabled trainees are getting used
to communicating with the outside world

some of them for the first time in their
lives,

The task o f  writing software for  the
disabled is not as straightforward as i t
might initially seem, as each individual
has very special needs.

It is not just, for example, a  case of
adapting existing educational software
to use concept keyboards for  external
control and expecting trainees with a low
degree of muscular control to be able to
use i t  — they won't.

Conversely, i t ' s  q u i t e  p o i n t l e s s
expecting a trainee with a  short atten-
tion span — or worse, poor sight — to sit
in front o f  screen after screen ful l  o f
text.

In fact programming for the disabled
opens up a totally new can of worms. So
where do you go from here? Quite simply
— back to basics.

First of all it is essential to understand
the problems faced by the trainees you
intend to help.

The best way to do this is to visit the
educational establishments where they
are taught, mee t  the  instructors and
speak t o  t h e  t ra inees  themselves.
Anyone not prepared to do this should
never attempt to write for the disabled.

By way of  illustration I  shall take an
example from the case file.

John, aged 25, is mentally and physi-
cally handicapped b u t  h i s  instructor
wanted him to learn basic arithmetic.

This sort of mathematics is essential i f
John is to be able to lead a more normal
life —for example, buying something in a
shop and checking that he has received
the correct change.

While the actual mechanics of adding
and subtracting numbers are relatively
straightforward when worked out bi t  by
bit on paper, John could not read normal
sized characters, or  even the enlarged
text available in BBC mode two.

70 MICRO USER Apri l  1981

The eventual solution to the problem
was a mathematics tutor that explained
the sum bi t  by bit, using numbers that
filled a full one third of the screen_ This
has enabled John to add up two numbers
with a result up to 9999.

The bas ic  program h a s  now been
amended t o  include subtraction and
addition with or without carry/borrow.

The tutor has proved to be so useful
for John that i t  has now been extended
by an options uti l i ty that enables the
whole configuration to be changed and
saved to disc for later use.

This allows i t  to  be used with other
trainees at the centre, who may not be
so poorly sighted, without the instructor
having t o  wade through pages o f  a
startup menu every time the program is
run.

Having t o  d o  th i s  would bore  the
trainees and it is essential to keep their
attention, as any teacher will tell you.

The options program al lows things
such as screen colours to be set. While
this may seem to some to be trivial, i t  is
in fact an essential.

Originally the  screen colours were
yellow letters on a  black background.
These were chosen by  the instructor
after reading a study that suggested that
poorly sighted people found this com-
bination easiest to see.

Generally speaking th is i s  because
these colours display a very high con-
trast on most monitors.

Try i t  by turning the colour down on
your television. Red  and  green, f o r
example, give a very low contrast.

However, colour blindness depends
very much on the individual. Black and
yellow, therefore,  m a y  prove t o  b e
completely useless.

The clarity of a display depends on the
user, not on what makes it look pretty —
something worth bearing in mind i f  you
ever get an opportunity to write for the
disabled.

Support for  the individual does not

Large characters are clear and easy to read

stop t he re  t hough  a n d  a  cons tan t
contact is kept with the centres to see
how each program may be improved

Recently John's sight worsened to the
point were he could not distinguish even
the large characters presented. In direct
response t o  th is the  programmer has
added a speech facility to confirm that
the correct input has been made, give
scores and so on.

Due to a further deterioration in John's1.1
sight he  was no  longer able t o  write
using pen and paper but it was felt that
since the computer has been so  suc-
cessful in helping him to learn maths, it
could be used with a new word processor
developed specially for him.

This is called Moonwriter and provides ' •
John with a simple writing aid. The input
comes from a concept keyboard with an
overlay containing letters in  Moon, an
alphabet f o r  t he  b l ind  and  part ia l ly
sighted similar to Braille. Sentences are
displayed o n  t h e  s c r e e n  i n  l a r g e
characters.

Speech has again been added as  a
backup to  the screen and when he is
satisfied with what he has entered, John L. I
can use the printer to give himself a hard
copy.

Speaking as  a  programmer t o  pro- 1,4
grammers, wri t ing fo r  the disabled i s
probably the most challenging task most
of us can attempt on a micro b u t  it can
also be the most rewarding.

It may not earn you the sort of money
that your la test  version o f  a  classic
arcade game will, but i t  will earn you a
much greater reward than tha t  — the
knowledge t h a t  y o u  h a v e  h e l p e d
someone, possibly less fortunate than
yourself, have a better life.

For further information write to:
The Project Supervisor. Communications
and Modern Technology Mental Health,
P.O. Box 91,  Marton house. Middles-
brough, Cleveland TS4 2EH.
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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:

•0n screen style changes
Underline, bold and a special dotted style
are shown on screen exactly as they would
appear on the final printout. Also left,
centred and r ight  justified text  is shown on
screen as you edit_ What  you see on screen
is really what you get on the printout.

• Multi . le documents in memory
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.

guilt 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
node puts vir tual 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-file mode, wi th any
number of copies.

CmnrotarComerils

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)

Comelier Concepts
Gaddesden Place, Hemel Hempstead,

Hens HP2 8EX, England.
Telephone (0442) 63933

These are common to most word
processors, but wi th INTER-WORD any
part of the text can be marked and then
instantly moved, copied, deleted, printed,
saved, underlined etc. There is no limit to
the amount that can be marked.

This enables the user to just type—no keys
to press to re-format the paragraph after
changes to the text or margins have been
made; the margins on the rulers can simply
be dragged, all text being instantly re-
formatted to the new settings.

•  40, 53, 80 and 106 column screen
modes
•  Mail  merge
•  Integrates with all other parts of
INTER family
•  Automatic page numbering, with
headers and footers
•  Very fast and smooth scrolling
•  Powerful search and replace facilities
including wildcards, upper/lower case
sensitivity, stored search and replace
strings for instant re-use
•  Automatic word count
•  Fast simple cursor movement to any
point
•  Easily tailored to any printer
•  Line numbering
•  Selectable screen colours
•  Compatible with the B, B+ and Master;
Solidisk, Aries and Watford shadow RAM
boards.

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

(Available when
purchased
directly from
Computer
Concepts)

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

r,  Multi column

• Pull down menu operation

'IMulti-file operation

Specific page printing

2 0 %  d i s c o u n t
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.)

inittgroblti
moo•TI pommel.
lord•SOC Mwrocomputo•

"INTER-WORD is the most powerful and
comprehensive word processor available
for the BBC today, It  is more powerful
and flexible than View and still retains
much of the friendliness and ease of use
of Wordwise. Inter-Word looks set to
become the standard word processor for
the BBC Micro."
Beebug, Aug/Sept '86

A

•  Block operations

A

The integrated word processor
for the BBC micro

•  Automat ic  re- formatt ing

MONEY-BACK
6041141/7EE
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an alternative to the
BBC Micro keyboard

A  number
board
you
can count on M

figure I: Marking out pattern

Number the studs like this on the underside of A

Tin all the points of the studs with a small amount of solder,

Figure II' Pattern connections

Figure 111: Pins to be removed from the block
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CHILDREN o f t e n  k n o w  t h e  n u m b e r
sequence, counting f rom 1  onwards,
before they begin school.

Once at school, however, the business
of counting things and the later move
into adding and subtracting numbers is
dealt with in very small stages_

It is much more detailed than most of
us can remember. One stage involves
"counting on" or -counting back" from
any particular number.

"Start from 4  and count to 2"  is  ob-
viously important support work for later
more formal addition.

The number board illustrated here can

be used as one more piece of practice,
and as vital reinforcement for some of
this early number work.

Intended to be used by children aged
between four and six supervised by  a
parent or teacher, the board encourages
the actual physical process of "counting
on".

As far as the child is concerned, the
board replaces the micro's keyboard and
numbers can be entered directly from it
using a  special stylus, o r  in  fac t  any
electrical conduct ive mater ia l  la rge
enough t o  make  contact  w i th  three
studs.

This process o f  physically counting
focuses the  chi ld 's  at tent ion o n  the
numbers themselves and emphasises
their identities and positions.

Therefore 12 is a number between 11
and 13 rather than being just a two-digit
entry from the keyboard.

Counter, t h e  board's accompanying
software — Program II — is menu driven,'
allowing the selection o f  questions on
addition, subtraction, o r  a  mixture o f
both.

As the choice at this stage will likely.
be made by a  parent o r  teacher, the
keyboard is used.

The program presents the information
to the child in  large easy-to-read tex
and most  words are writ ten i n  lower
case.

The numbers fo r  the  problems a r
chosen at random, hivalue96 controllin
the highest number selected.

By reducing this, you can keep nu
bers low to make for easier calculation.
Alternatively, by increasing i t  work can
be made harder.

Once the child has responded using
the stylus, the program checks to see 1
the answer is correct. I t  keeps a record
of any right-first-time answers and also
the number of mistakes.

Three at tempts are  allowed a t  an
question before the correct response is
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Figure IV: The BBC Micro connector
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20 way cable

red on
rnaplin lead

shown and a  new question presented.
Finally the child's overall performance is
reported before a restart is allowed,

For the benefit of  disc users the pro-
gram includes an automatic downloader
and i t  is therefore imperative that you
SAVE the  program, complete o r  not ,
before you run it.

Here's how you go about making the
number board:
•  Make a  marking-out pattern for the
studs you a re  going t o  use. Figure I
shows a suitable design if you are using
the Welpac studs. The three studs must
not touch each other, but a fourth stud
should be able to touch all three_
•  Mark lines across one of the A pieces
3.5cm apart. This will give 20  spaces
and we will use the middle 18. Mark Out
the stud positions. Make pilot holes and
push the  studs through f rom the  top
side. N u m b e r  t h e  s t u d s  o n  t h e
underside, as shown in Figure
•  All the  studs labelled G should be
linked b y  soldering wire connections.
Then al l  studs with the same numbers
should b e  jo ined i n  t h e  same way.
Colour-coded wiring helps.

We now have t o  make l inks t o  the
ribbon cable which will lead to the micro.
The Maplin lead has a socket to f i t  the
user port at  one end and a plug at the
other.

The pins on  the plug are shown i n

Figure V. The counting block connector

Figure III. You can safely remove the
pins which have been marked in green —
it wil l  make soldering easier and we
won't be using them.

Solder 1 0 c m  t o  1 5 c m  lengths  o f
colour-coded wire to the pins numbered
0 to 6 on the diagram and a longer piece
to pin 7.

The top row of 3 pins labelled G can be
joined with a single wire. Plastic plugs
can melt, so be careful.

If you are not using the Maplin lead

FEATURE — 1
B i[B+][j111

you should consult Figure IV. I t  shows
the ribbon cable terminations relative to
a user port socket. Watch the key-way
positions!
•  Pin and g lue one o f  the B  pieces
along the edge of A nearest the studs.
Cut out  a  small  space for  the ribbon
cable and then use impact adhesive to
fix the plug on to the B side — Figure V.
•  Join the pins of the ribbon cable to
any similarly colour-coded stud using
the wires you attached in Step 4 of the
instructions above.
•  Dri l l  a suitable hole in the remaining
B side and f i t  the push-to-make switch.
Pin and glue the B side to the other edge
of the studded A side.

Wire the switch to pin 7 on the ribbon
cable and any G stud. This push switch
has to be pressed to "enter" an answer.

An alternative system can be  f i t ted
using two micro switches. Fit a switch at
each end of the board and join them with
a wooden "spacebar".

Connect the normally open terminals
of the micro switch(es) as described for

Turn to Page 74 Po.

Micro
switch

Figure VI; Two versions of  the board

Micro switch

•
•• \• •  \%,\ca•1•••%1-A

O T w o  versions

Single press-switch replaced by  a
"space bar"  attached t o  two micro
switches.
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1

Stare of each user-port hne grounded
fines

number
at &FE60 number

on board

, 6 5 .  4  3 2 •  1 0 dee•md HEX

1 I 1 I 1 0 0 0.1 252 &FC 1

1 I 1 / 0 I 0 C I 250 &EA ,.,

1 1 1 0 1 1 0 11.,, 246 &1.6 3

1 1 0 1 1 1 0 0.4 238 &EE 4

1 0 1 1 1 1 U 0.5 222 &DE 5

0 1 1 1 1 1 0 0.6 190 &BE 6

1 1 I 1 0 0 1 1.2 249 &F9 7

1 I I 0 I 0 I I. 245 &F5 8

1 I I 1 II I 1.4 237 &ED Y

1 0 I 1 1 0 1 1.5 221 &DD 10

0 1 1 1 1 0 1 1,6 189 &BD II

1 1 1 0 0 1 1 2.3' 243 &F 3 i 2

1 1 0
1 1

0 1 1 2.4 235 &EH , 13

1 C 1 1 0 1 2-5 219 &DB 14

0 1 I 1 0 I 1 2.6 187 &BB 15

1 i 0 1 1 1 1.4 231 84E7 16

1 0 0 1 1 1 3.5 215 &D7 17
-•_

0 1 1 0 1 1 1 3.6

4*
-Wiring
diagram-
(Compare
Figure 11

183

\
The•••e
DATA

&B7

W e  u s e d  a s
S l a t e m e n t s

18

in program

411 From Page 73
the push-to-make switch, Now answers
can b e  e n t e r e d  b y  p u s h i n g  d o w n
anywhere along the wooden bar — Figure
VI.

Check-out t ime. With the  computer
switched off, connect the ribbon cable to
the user port. Switch on and enter Pro-
gram I. then RUN it.

It should show 255 at first. If you hold
a coin t o  connect any group o f  three
studs together you should see one of the
numbers from the  Decimal column in.
Table I .  C h e c k  t h a t  a l l  1 8  va lues
correspond.

If you press the push switch the pro-
gram should stop and display a second
number, 128  less than before. The only
likely faults are poorly-soldered connec-
tions, or an upside-down connection to
the user-port.

When a l l  i s  w e l l  c o m p l e t e  t h e
assembly by fitting the base and the two
ends. The numbers on the board can be
written on the wood in felt marker pen,
or on to brightly-coloured self-adhesive
labels which can then be fixed t o  the
board.

You can make a  probe by driving a
spare upholstery stud into a small piece
of dowelling_

MATERIALS NEEDED AND COSTS

For the box
You need 2  pieces o f  plywood or

hardwood (A) for the top and bottom
and two pieces or more solid wood (B)
for the sides.

9cm

3cm

70cm

A

1

9cm

3cm

Two small oficuts for the ends.
Panel pin and glue to join A to B.
For the connections to the micro
54 brass studs BM) DIY sells Welpac
brassed upholstery na i ls  a t  about
40p for 30. These are ideal.
Insulated connecting wire for internal
wiring— different colours makes life a
lot easier.
Soldering iron and solder.
A 20-way IDC socket for the user-port
and 20-way r ibbon cable. Map l i n
sells a suitable length of ribbon cable
with the socket ready f i t ted and  a
useful p lug as  the other end. This
costs about £3.30. •
A push-to-make switch „ .  about 50p.
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1[Prog ram '
10 CLS
20 3FE62=08 input  t ines
30 REPEAT
40 PRINITAB(4,4)1&FE60;:REM Pr in t  out

any input
50 UNTIL (?&FE60 OR 127)=127:REM Unti

L answer button i s  pressed
60 PRINT ?&FE60

[-Program II
100 REM * C o u n t i n g  Board *
110 REM •  b y  J.G.Lancaster *
120 REM * ( c )  The Micro User *
130 PROCretoc
140 MODEl:PROCinitiatise
150 REPEAT REPEAT PROCmenu
160 UNTIL choice%<>5
170 right%=0:wron0=0
180 PROCoperate:PROCreport
190 UNTIL FALSE:END
200 DEF PROCinitiatise
210 A%=RND(-TIME):?&FE62=0
220 W 3 ; 8 2 0 2 ; 0 ; 0 ; 0 ;
230 VDU23,244,81C,838,870,8E0X0,880,

0,0
240 ODU23,245,0,0,0,810,839,81f,&F,7
250 VDU23,246,805,8F0,83C,P,3,SEXC,

8E0
260 WDU23,247,8,E,41C,830,8,F0,8CO3870,8

3E,87
270 OKS=CHRS245fCHR1244
280 badS=CHRS246+CHR$247+' Try again"
290 T%=0:over%=0:CH=0:ch%=0
300 err:0thiva1%=9:port%=IFE60
310 cist%=1:right%=0:wrong0
320 OS=STRINGS(40,"):OW
330 WS=STRINGS(40,
340 DIM OS(5)

350 OS(1)=1) Count ing  on'
360 0(2)=22) Ta k i n g  away'
370 OS(3)="31 M ixed  questions'
380 0$(4)=1) S t o p '
390 (15(5)'5) Teacher  Information"
400 DIM W1S(2),02$(2)
410 W1S(1)="Count on%W2S(1)emore
420 111$(2)="Take away":112$(2)=-
430 ENDPROC
440 DEF PROCRenu
450 REPEAT CLS:COLOURI:(4='M I  N U'
460 PROCdb(OS,8,2):COLOUR 2
470 PROCdb(0(1),4,6)
480 PROCdb(0(2),4,9)
490 PROCdb(O$(3),4,12)
500 PROCdb(OS(4),4,15)
510 PROCdb(44(5),4,18)
520 PRINTIAB(2,22)'Counting-on Board m

ust be used'
530 PROCiritchoica=ch%
540 UNTIL choice%<6:CLS:CO1OUR3
550 I f  choice%=5 PROCinfo:ENDPROC
560 IF  choicel=4 THEN END
570 PROCdb(OS(choice%),4,9)
580 PROCienu2iENDPROC
590 LIEF PROCmenu2:COLOUR2:tist%=1
600 PROCdbrHow many questionsr,4,151
610 REPEAT PROCin
620 UNTIL ch%<11:Limit4=ch%
630 PROCdb(STRStimit%,4,24)
640 IF Limit%=0 Limia=10
650 PROCdeLay:ENDPROC
660 DEF PROCdb(SS,U%,V%)
670' LOCAL AZ,C%,1(%,11
680 A10:114A:8101A00
690 FOR C%=1 TO LENSS
700 ?m=ASCMIDS(SS,C%):CALL 8,FFF1
710 VDU23,240,01,01,02,02,03,m?3,

•4,04,31,U%*C%,V%,240
720 VOU23,240,m?5,m?5,m16,m?6,01,e7,



08,m?8,10,8,240,13,10
730 NEXT:ENDPROC
740 DEF PROCooerate:err%=0:CLS
750 REPEATtries%g0:oldnum%.RND(hiyal%)
760 IF choice%22 OR choice%g3 REPEAT o

dnum%.RND(hivat%):UNTIL oldnum%>1
770 total%goldnum%:COLOUR 3:CLS
780 PRINITA8(28/2);.Question '';cist%
790 PROCboardpicture
800 PROCsquare(85,588,886)
810 PROCsquare(85,588,556)
820 PROCsouare(85,588,790)
830 PROCdb("Start from't4,2)
840 PROCdb(STRSotdnum%,19,2)
850 PROCfitt((otdnum%-1)*70,100)
860 PROCcheckl:PROCnumberchoice
870 PROCcheck2:qsa.cist%1.1
880 UNTIL ost%>timit%:ENDPROC
890 DEF PROCboardpicture
900 GCOL0,3:VDO:LOCAL A%,N%
910 NOVE0,100:PLOT5,1279,100
920 MOVE0,200:PLOT5,1279,200
930 REPEAT N%01%.41:NSgSTRSN%
940 I F  M%<10 N$."*NS
950 MOVE A%,200:PLO15,A%,100
960 MOVE A%+8,170:PRININS
970 A%.A%*70:UNTIL A%>1250
980 M0VE1279,100:PLOT5,1279,200
990 COLOUR3:VDU4:ENDPROC
000 DEF PROCsquare(G%,X%,11)
010 GCOL 0,2:MOVE
020 PLOT51X%+110,Y%
030 PLOTG%,X%+110,Y110
040 PLOTG%,X%,Y%+110
050 PLOTG%,XX,Y%:GCOL0,3:ENDPROC
060 DEF PROCfili(X%,Y%)
070 X%gX%*8:Y741.1%*8:GC0L3,1
080 oLdgY%:REPEAF MOVE
090 PLOT 5,X%+54,Y%:Y%gY%*4
100 UNTIL Y%>old+84:ENDPROC
110 DEF PROCcheckl
120 REPEAT PROCchecker:UNTILtotaagN%
130 PROCsound:PROCdb(OKS,21,12)
140 PROCsquare(5,588,556):PROCdelay2
150 PROCsquare(85,588,556):COLOUR 0
160 PROCdb(OKS/21,12):COLOUR3:ENDPROC
170 DEF PROCcheck2
180 IF  over%.1 PRINTTAB(3,20)•The r i gh

t number i s  ";total%:PROCdetay:PROCfitt(
( otaa-I)*70,180):PROCdelay2

190 IF o v e r 1  I F  ost%glimit% COLOUR 0
200 IF  over%.1 PRINTTA8(3,22)elie can t
another question....':PROCbar:ENDPROC

1210 REPEAT PROCchecker
1220 I f  TINE>T%4100 PROCsound:T%.TINE
1230 PROCbLock(21,(N%-1)*?0,1011)
1240 ch%.?port%:UNTIL(ch% OR 1271:127
1250 IF  tota1%01% PROCcorrect ELSE PROC

.rong
1260 ENDPROC
1270 DEF PROCsound
1280 SOUND1,-15,60+411%,2
1290 ENDPROC
1300 CEF PROCnumberchoice
1310 IF  choice%g3 CH:1
1320 IF  CH.1 choice%:11ND(2)
1330 num%.RND(hiyat%)
1340 IF  choice%:2 REPEAT num%.RND(hiYal

%):UNTIL num%<oldnum%
1350 IF  num%>(2*hiyal%) num%:2*hivat%
1360 PROCsquare(5,588,790)
1370 PROCdb(101S(choice%),8,5)
1380 PROCdb(STRSnum%,19,5)
1390 PROCdb(W2S(choice%),23,5)
1400 PROCsquare(5,588,790)
1410 totat%.oldnum%*num%

REPEAT

UNTIL had enough

1420 IF choice%>1 totat%roldnum%-num%
1430 ENDPROC
1440 DEF PROCbtock(Gt,XX,Y%)
1450 X%-.X%f8:Y%=Y%+8:NOVE X%,Y%
1460 PLOT 5,X%+54,Y%
1470 PLOT G%,X%454,mf84
1480 PLOT GLX%,Y%*84
1490 PLOT G%,X%,Y%:GCOL 0,3:ENDPROC
1500 DEF PROCcorrect
1510 IF wrong%:0 right%.right%+1
1520 COLOUR 2:PROCdb(OKS,21,12)
1530 IF  wrong%gl COLOUR@
1540 PROCdbrliett done!',5,211
1550 V%:0:REPEAT
1560 PROCHL1((N%-1)*70,100):$.1.VW
1570 UNTIL V%>8:PROCsound:PROCdetay
1580 wrong%.0:PROCbar:CLS:ENDPROC
1590 DEF PROCwrong
1600 over%:0:wrong%gl:err%.err%fl
1610 COLOUR 1:PROCdb(badS,21,12)
1620 COLOUR 0:PROCdb(badS,21,12)
1630 COLOUR 1:tries%.tries%+1
1640 IF tries%>2 over%.1
1650 PROCcheck2:ENDPROC
1660 DEF PROCdelay
1670 LOCAL 11:T%.TIME*120
1680 REPEAT UNTIL TIME>T%:ENDPROC
1690 DEF PROCdelay2
1700 PRO(delay:PROCdeLay:ENDPROC
1710 DEF PROCreport:CLS:COLOUR3
1720 PROCdbCThere were 'fSTRStioi1%*''

4uestions',2,5)
1730 IF  e r r , :  0 PROCdbCA1.1 correct.

Very good r,2,251:PROCbar:ENDPROC
1740 PROCdb(You got '1111SrightX.E r i g

ht f i r s t  go',2,12)
1750 0.°You made •f-STRSerr%+' mistake'
1760 IF e r r 1  41$.1Sf's'
1770 PROCdb(QS,2,25):PROCbar:ENDPROC
1780 bEF PROCchecker
1790 PROCin:N%.017:P%:19
1800 PROCsquare(85,588,556)
1810 IF N%>9 PROCdb(" ",18,12):P%:18

STRUCTURE OF PROGRAM II

PROC initialise
Switch of cursor
Define new characters
Set initial values of both numeric
and string variables after DIMing
Set inputioutput conditions for use,
port

PROCmenu
Choose between 1  Counting on

2 Take away
3 Mixed
4 Stop

Decide how many questions

PROCoperate
REPEAT

Present question
Check the -answer'
Update the records

UNTIL a l l  the  questions have been
completed

PRCICceport
Report successes

FEATURE

1820 NS:SFRSN%:IF N%:10 NS:10-
1830 PROCdb(NS,P%,121
1840 oldnumX.N%:ENDPROC
1850 DEF PROCbar:COLOUR3
1860 PRIATTABCD'Press the answer bar"
1870 REPEAT UNTIL ?port%.127
1880 over%.0:wrong%=0:ENDPROC
1890 DEF PROCinfo:CLS
1900 PRINTIAB(2,0'NENU choices can ont

y be entered using the numberboare
1910 PRINT1A8(2YUse the probe o r  a co

in t o  j o i n  any'
1920 PRINTTAB(2)•set o f  studs together'
1930 PRINTIABC2YOnce questions are be

ing se t  you use— t h e  probe o r  a co in
to select— y o u r  number'

1940 REPEAT
1950 PRINTTAB(2,16Ilo TEST your answer
you oust press the answer bar when your
number i s  f lash ing '
1960 PRINTTAB(2,20)70 return t o  the ME

NU, press— t h e  answer bar now"
1970 PRINITAB(2,16)SPC80
1980 UNTIL ?port%g127
1990 ENDPROC
2000 DEF PROCin:0)(21
2010 REPEAT REPEAT M=0
2020 Al%:?port%:RESTORE
2030 REPEAT N%.N%-l:READ num%
2040 UNTIL num%.M% OR num%.-1
2050 UNTIL N%>0 AND N%<11
2060 UNTIL nuo%.-M%:ch%0:ENDPROC
2070 DATA 252,250,246,238,222
2080 DATA 190,249,245,237,221
2090 DATA 189,243,235,219,187
2100 DATA 231,215,183,-1
2110 DU PROCreloc:*TAPE
2120 IF PAGE<4E00 ENDPROC
2130 Plt:PAGE02%4E00:*FX18
2140 U.TOP-PAGE:FORC=0TOLZSTEP4
2150 10.!M%.P%!MX:NEXT:OX138,0,138
2160 PAGE:1)%:*K.10OLDIMRUNIM
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t9000 MAII, ORDER OFFERS

Learning CAN be fun
•  Use your BBC Micro to teach and
amuse your children at the same time.
•  Three packages crammed full of
educational programs - and
so easy to use!
•  Each program has been
educationally approved
after extensive testing in
the classroom.

Alphabet
Colours
Counting
House
Magic Garden
Matchmaker
Numbers
Pelican
Seaside
Snap

Balance
Castle
Derrick
Fred's Words
Hilo
Maths Test
Mouser
Number Signs
Seawall
Super Spell

Anagram
Codebreaker
Dog Duck Corn
Guessing
Hangman
Maths Hike
Nim
Odd Man Out
Pelmanism
Towers of Hanoi

f l ag
C211000
SEIDO

Retb leec
ces!3 94

n  • u '  t e

" 9 3 , ,  ‘5„ Pea- 5  t i t s (
44c ..4

PELICAN
Teach your children to cross the
road safely at a Pelican crossing

U U U U  . 1 : 0 1 4 1 2
6 0 1 4 . 1 . 4 , 1 4  O Z O M  O O M I S

T H E  S O N ?

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

_1101;-

MAIL ORDER OFFER

•

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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Modules
to enliven
maths
lessons

Products: Early Maths Series — Faces
411),  Nasty Games (E l l ) ,  Grid Games
(E15). Available on 5.25in and 3.5in disc.

Supplier: System Software. 1 2  Collegiate
Crescent, Sheffield S10 28A.

Tel: 0742 682321

THE Early Maths Series is a set of pro
grams presented i n  th ree  modules,
designed to  enliven maths lessons. I t
uses basic ideas taken from the Maths
Activity books available from Eigen Pub-
lications.

Module One i s  called Faces and i s
aimed at five to nine year-olds. For the 8
to 13  age group comes module two.
Nasty Games and finally module three,
Grid Games, caters for  9  t o  1 6  year-
olds.

All three modules aim to  encourage
logical thinking, whether using symbols
as in Faces or numbers in Nasty Games
and Grid Games.

As the t i t le suggests Faces involves
developing ideas o f  logic,  s e t s  and
matching u s i n g  a  f a c e  a n d  i t s
components.

The module consists o f  three pro-
grams: Making Faces, Sets  and Grid
Game (no t  t o  b e  confused w i th  t h e
module Grid Games that we'll come to
later). You use the cursor keys to choose
the option you require from a menu.

At th is  stage, a s  there are  n o  on-
screen instructions, you have to  con-
stantly r e f e r  t o  t h e  r a t h e r  f l i m s y,
vaguely-worded eight-page manual.

Making Faces requires you to build a
face and introduces the idea of having a
smile o r  frown. The Sets program has
you sorting out a  series o f  faces into
sets.

If you are successful and  make no
errors a  reward i s  given: A  caterpillar

IRDUCATIOM=S01111da_kl

crawls across the  screen and eats  a
carrot.

In Grid Game the concept of  sets is
developed further by encouraging chil-
dren to relate the face characteristics to
the row and column headings for  the
grid.

Eight-year-old children initially found
the programs attractive but  they soon
became bored because of a lack of any
real challenge.

Younger children, particularly those
with l i t t le  basic numeracy, l i ked  the
graphics but needed constant guidance
to complete the task. Such supervision
is rarely possible in the teaching situ-
ation.

Nasty Games is aimed to develop chil-
drens' understanding of place value and
it certainly achieves th i s  through a
series o f  l ight-hearted games which
encourage children to Outwit each other.

The program begins with Hundreds, an
absorbing game for  up to  six players,
with the option for an individual to play
against the computer.

Before p l ay i ng  y o u  c h o o s e  y o u r
options: Largest, smallest, odd or even.

With the f irst option, you play up to
eight rounds to beat your opponents to
the largest number, using random num-
bers generated by the computer. A score
sheet is  displayed a t  the end o f  each
round.

This game proved to be very popular
with eight-year-old chi ldren and was
probably most  successful when used
with a group of four.

The second game is called Plus, and
as its name suggests deals with addition
sums. Each player aims for the sum of
his two numbers t o  be the largest or
smallest depending on the game.

Strangely, the program will not allow

zero to  appear in the tens box, which
rather limits your strategy.

When you have filled all the boxes you
then complete the given calculation to
determine the winner. Again you can
choose the number of rounds you play.

The f ina l  g a m e  i s  Minus  which i s
identical to Plus except that it deals with
subtraction.

It will not allow you to get a negative
answer as a result of subtraction, so the
top n u m b e r  o f  t h e  s u m  m u s t  b e
completed before the bottom boxes can
be accessed.

Both Plus and Minus are good educa-
tional games :  'They a r e  en joyable,
demand strategy and are fun to use, but
they quickly become repetitive and have
limited application.

But Hundreds, t h e  simplest o f  the
games, i s  a  winner. I t  provokes argu-
ment and discussion and, at times, utter
frustration. While this is happening the
children are learning and reinforcing
their understanding of place value.

The third module in this series, Grid
Games, i s  designed t o  develop chi l -
dren's general facility with numbers and

• in particular to develop an understand-
ing o f  multiplication, division and the
links between them.

It involves the concepts of breaking a
number down into i ts divisors (factors)
and of building a number from multiples.

The Grid Games module is split into
two distinct programs, each reinforcing
the al ternat ive approach. These are
called Divisors and Multiples.

Within e a c h  p r o g r a m  a r e  f o u r
activities: One, Place, Choose and Two.
One is  the basic activity for  a  single
player.

There i s  a  s imple  p ic ture scor ing
Tom to Page 78 10.
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41 From Page 77
guide to encourage the child arid there
is an optional dustbin to  increase the
level of  game strategy.

The dustbin option allows you to dump
a number into it and retrieve it at a later
stage. As  the  dustbin empties a  new
number appears in the box and the old
number is removed.

Place f i rst  requires you to place the
given row and column headings before
playing the grid game. Choose offers a
selection o f  heading numbers and you
select and place these to maximise your
game playing chances.

Two offers a competition between two
players using the same grid. A  score
card i s  kep t  t o  enab le  p layers and
teachers to observe how individuals are
progressing, thus enabling the activities
to b e  used i n  t u rn  by  a  number  o f
children.

By using these options the program
offers you eight different but very similar
games.

Both games require you t o  have a
quick reca l l  o f  mul t ip l icat ion fac ts .
Without it you simply score low or not at
all.

 The program offers no teaching facil-
ity within i t  and therefore can only be
used t o  re in force  a l ready  acqui red
knowledge.

No way
to treat
children

P roduct ,- First Filer
Price:119.95 (5.25in disc)122.95 (3.5in

disc)
Supplier: Chalksoft, PO Box 49. Spalding,

Lincs P E l l  1NZ.
Tel: 0775 69518

FIRST Filer is a new database that the
authors claim is "specially designed for
young children, a n d  avoids awkward
syntax and funny words".

It comes with a  program disc and a
data disc, a slim paperback manual and
some worksheets. So far so good.

You start by placing your program disc
in t h e  d r i v e  a n d  b o o t i n g  u p  w i t h
Shift+ Break. Be careful which roms you
have in your machine — i t  will confl ict
with some.

After the t i t le  screen I  was  to ld  t o
leave the program disc in the disc drive
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This type of activity is readily available
in other ways as board or card games —
when random numbers are needed a
dice would be used.

It's a pity the program doesn't give the
child t h e  chance  t o  b u i l d  h i s  o w n
squares f rom scratch, a s  th is  would
present a  considerably more di ff icul t
task and  t es t  understanding o f  t he
concepts involved.

Within the primary school maths cur-

-  actually I had absolutely no intention
of removing it. This was my introduction
to the rather condescending manner of
the programmer.

The next step was to select whether I
wanted to use an old file or create a new
one. I selected the old file so that I could
examine one of the databases supplied.

That went well, but then I received the
message "Program disc sti l l  in  drive?"
Well o f  course i t  was, and even I know
that the program could easily find that
out all by itself.

Slightly miffed I replaced the program
disc with the data disc and indicated I
had done so. Why I couldn't have put the
data disc in drive one to save swopping I
don't know.

The next step showed a  very sloppy
programming att i tude — the  program

riculum t h i s  s e t  o f  p rog rams  c a n
undoubtedly find a place.

None of  the ideas contained in them
are original, nor are they presented in
any startling manner, but  they do give
teachers a source of software which will
complement their teaching.

They offer more than just rote learning
and they do offer the opportunity to do
computer-related activities.

Andrew Heaton

used *CAT to get the catalogue on the
screen then wiped out the top status and
bottom file information, leaving a list of
the main files. It works, but it is not good
programming.

My anger at the programmer got the
better o f  me: I  used a  f i le  name that
didn't exist — Mam — and got the really
condescending A r e  the Mam f i les on,
the disc?", So I typed in No — but the'
programmer was being rhetorical.

Eventually I  loaded a  database f i le
and decided to  do a  search. Find and
What seemed to be what I wanted, so I
selected What - and was presented with
the message 'What". And so it went on

I cannot recommend this product for
young children, and  even the  manual
says: "Do not expect to be able to use it
on the f irst few occasions without this
booklet".

It i s  condescending,  uses  mean-
ingless phrases, has  inconsistent text
entry and during the search routine has
a childish attempt a t  user-friendliness
(messages such as "still looking!") just
to mask a slow routine.

It is  a  real  shame — Chalksoft can
produce such good software, but this is
a ve ry  p o o r  imp lementa t ion  o f  a n
excellent idea.

Steve Turnbull
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IALUP i s  a  communicat ions p a c k a g e
which puts the world of information literally
at your fingertips. Its vast range of up-to-th e-
minute features mustsurel y make it themost

comprehensive value for money communications
package available to date.
It has been specifically developed with the home
user very much in mind. It is simple to use. So simple,
in fact, that two single
linger keystrokes are
all that Is required to
connect you directly
to a  service, WHAT
COULD BE SIMPLER?

It is also very economical. Using a  Multistrearn
account (available from 13T), you can connect to
!he majority of services in the UK and only local
doling rates will apply. A definite saving on your
lelephone bill!
You can not only access Prestel type services
(Viewdata) but also electronic mail services such
as Easylink or Telecom Gold to send a letter, telex
or other documents to  a  friend, col league or
company. A whole variety of  transactions and
Purchases will b e  possible from your armchair.
WHAT COULD BE EASIER?_

IALUP is menu driven to make it easy to use.
It has a number of useful facilities, You can
•  print interesting pages/frames or save
frames to disc and review them later

Cave  logon sequences for auto logon, password
protection and logon to pre-selected pages
•  see a t  a  g lance how long you have been
connected from a 'status-line'
•  use special keys to perform a variety of useful
tasks at the press of a button eg. temporarily hall
the flow of information to the screen (so you can
read it al your own pace).
•  use 'file commands' without having to break
connection with a service (list, file,
rename, copy)
•  save details of up to 50
services.

F

Go For GNU 7

tiOW TO ORDER. Either till in and post the
coupon below or telephone PMB
Communications Ltd on 021443-76438 quoting
Access details.
Pease send me the following.
_MAUR Personal communications software
packages (includes cable) ,g £89.95 + £2.95 p&p
(TOTAL E92.90)

Personal communications software
packages (includes cable) with the Miracle
Technology WS4000 modem a  s259.95 + S5_50 p&
(TOTAL £265.45)
!enclose a cheque for S m a d e  payable to
PMS, Communications Ltd.
Ghe detai ls at mach ine  on which it will b e  used.
bAlcro. M o d e l .  ( I I  BBC, do you
require )  40 track disc Or ( ) 80 track disc).
lueng 0 different modem please supply details,
Manufacturer M o d e l .

•N -_••;•0- ,

DIAL LIP
• • 0 0 0 , 0 0  0 VC

4 . 0 1 4 f

•••••••••
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DIALU P
PERSONAL
COMMUNICATIONS

SOFTWARE

WIN t ; • 0Film au12

IALUP can  b e  used on a  number of  ma-
chines such as the new Amstrad PC ond the
Amstrad PCW, BBC Models B, B Plus and
Master, the PM Nimbus, the Apricot PC/Xi

and IBM PC/XT. II works with any manual dial modem
plus a wide range of autodial modems such as-the
Award Winning and Highly Recommended WS4000
from Mi rac le  Technology, t he  WS3000 p lus the

TANDATA TM512. t h e
Da Corn DS1.2123. the
CommuniTel modems

or any Hayes
standard modem

WHATCOULD BE MORE
VERSATILE?

r  0 4
S t o o . , p e r .

i$ro,o l teo. . .9n
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For the technically minded communicator here
are some of the technical specifications

•  full duplex
•  XON/XOFF flow control

I  RIS/CTS handshaking
•  300. 12001200/75, 75/1200, 2400,4800, and 9600

baud rate
•  XMODEM, KERMIT or DIALUP file transfer error

checking protocols
•  telesoftware download (CET standards)

•  direct exchange of files between two DIALUP
users (back to back connection)

•  multistream EPAD protocol for additional error
correction

•  colour and graphics (in Viewdata mode).

A L P  Personal is NOWavailablecomplete
witti DIALLIP disc. 0160 page user Manual,
a function overlay keystrip and cable at
ONLY £89.95 +  p&p. A  total  communi-

cations p a c k a g e ,  M A U R  p l u s  t h e  M i rac l e
Technology WS-4000 modem (Hayes compatible
andfully intelligent), Is offered at a special price of

JUST £259.95 + p&p.

L.
NAME

ADDRESS

• • • • • • • •  • • • •  0 • 1 . 1 •

!-IONE DAY

EVENING

Please send to PMS COMMUNICATIONS LTD. Norfolk House,
Smoilbrook Queensway, BIRMINGHAM B5 4LJ. Phone, 021-643-76E58.



Winchester Hard Disc Systems
With more experience than any other company in the

provision of hard disc storage for BBC users, Amcom can
supply a range of ADP'S compatible winchester drives,

second to none.
With storage capacities of up to 600 megabytes, Atncom

winchesters are designed for use in demanding
environments like schools, colleges, and universities as well

as for industrial applications.

Amcom Tapestreamers
Amcom Tapestreamers Piovide a fast. reliable arid economic
means of backing-up the large amounts of data stored on •
Winchester hard disc systems. The speed and ease wi th
which data is streamed onto magnetic tape makes backing-

up faster, easier and more convenient with total Data
Integrity. Mult iple copies are easy to make, and data is

quickly transferred back to the hard disc when required,

The definitive networking system for BBC microcomputers,
fast, versatile and easy to use, E-Net is already in use

by over 400 schools and colleges.

Digital IC Tester
A sophisticated I.0 testel designed to test La 's  in common
use today. Itconnects directly to the BBC's I MHz bus and

comes complete with user friendly software on disc.

M C B

E-Net

For further information on - 1/Ymchester
hard discs, Educational networking
systems or Tapestreamers, contact:
Amcom Software Ltd. 35 Carters Lane,
Kiln Farm, Milton Keynes Mr11 3HL.
Telephone (0908) 569212

BC MICRO USER A p r i l  1987
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SEND AS S.A.E. FOR CATALOGUE

4?-4Q0
4'41,o,9,40

&Qt.

4MATION EDUCATIONAL RESOURCES
Linden Lea, Rock Park, Barnstaple, Devon EX32 9AQ

Telephone: (0271) 45566 T e l e x  No:42513 Sharet G. 4MAT

TANKS! is the latest in our unique series of battlegames

•• / . . •

't'4 • T h e  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.

1412.95 El .00 p&p

t

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 enemytanks.

Available from: Design People Software, 77 Griznwade Street,
Ipswich, Suffolk IP4 1LN, or from good distributors.
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Quality
of  display
IT IS interesting to reflect that
only a  shor t  t ime  ago, t h e
person who painfully pecked
at a typewriter keyboard with
lust two fingers would never
have c o n s i d e r e d  c a l l i n g
himself a typist.

It was easy to recognise the
amateur because errors and
overtypes were  numerous.
and somehow the  way the
whole piece o f  work was set
out on  t h e  page  ins tan t l y
revealed the lack o f  knowl-
edge, expert ise and  formal
training which is normally the
hallmark o f  a  c o m p e t e n t
typist.

However, with the advent of
the micro, m o r e  a n d  more
people are eager to use the
keyboard and i t  has become
commonplace t o  see  them
carefully p ick ing t he i r  way
over the keyboard using the
hunt and peck technique o f
the two fingered typist.

Additionally. a s  software
becomes m o r e  g e n e r a l l y
available, there is  a growing
awareness of  the advantages
of being able to type and to
use the functions o f  a word
processor.

More recently, w o r d  pro-
cessing h a s  b e e n  s u g -
gested to  be a  great educa-
tional aid to all kinds of users
across the whole curriculum,

Diagnt
AM a headmaster o f  a very

small school with 5 0  pupils
and I am looking for an easy-
to-handle database program
to use as an electronic card
system.

have a  Master 128  and
purchased Viewstore, b u t  I
find i t  much too  diff icult  t o
handle. I  want to be able to
create my own cards, change
them, pr int  them out and so
on. A  sort ing and searching
procedure is also necessary.

hope you can recommend
a database t ha t  i s  no t  too
complicated and yet flexible
enough for me to handle.

Also. I  have another prob-
lem concerning the computer.
As you know on the Master it's
Possible to have the time and

RDUCATIONT
111-j IATTERS

Keep your letters coming in — the education pages are here to
reflect your interests. We want to hear your tips, ideas, experi-
ences and suggestions. Send your contributions to:

Peter Davidson, Education Editor, The Micro User, Europa
House, 68 Chester Road, Hazel Grove, Stockport, SK7 5NY.

via Special Needs, English,
Humanities a n d  Computer
Studies Departments.

And i t  has been greeted
with a  great wave o f  enthu-
siasm by pupils and teachers,
as well as the public at large.

The result has been reflec-
ted i n  t h e  n u m b e r  o f
classrooms which now have
walls adorned with examples
of  pupi ls '  work wh ich  h a s
been c r e a t e d  u s i n g  w o r d
processors.

These may initially appear
to be very accurate — spell-
ings may well have been poin-
ted out  and corrected, par -
agraphs drafted and redrafted
to the eventual satisfaction of
both pupil and teacher.

But on  c loser  scrutiny i t
could be suggested that much
of  the work lacks any quality
of display — and looks very
much like the work produced
by w h a t  w e r e  p r e v i o u s l y
considered to be the very poor
typists.

Yet pup i l s  a n d  teachers
alike seem t o  be convinced
that because they have mas-
tered all the machine's func-
t ions t h e y  h a v e  b e c o m e
experts — or at the very least
experienced word processing

is at  a distance
date constantly available but
sometimes i  get a lot  of  gar-
bage when I  ask for the time
using *TIME.

The c l ock  t h e n  i s  c o m -
pletely lost and I have to put it
right again us ing *PANEL. I
asked my dealer but the only
answer he could give was to
show h i m  t h e  compu te r,
which I 'm afraid is very diffi-
cult for me as I  live about a
hundred miles away from him.

There are very few dealers
because Acorn computers are
not used very much over here
and he is  the nearest one I
can get to.

I f ind your  magazine very
helpful as it's the only source
of  in format ion I ' ve  go t .  - -
J.M.M. Kok, Nederland.

operators and teachers.
May I  ask  h o w  th i s  c a n

possibly be acceptable?
Especially considering the

very high standards se t  f o r
even e l e m e n t a r y  w o r d
processing i n  t he  Business
Studies areas by such exam-
ining bodies as  The Royal
Society of Arts.

For example, students must
demonstrate an ability to key
in, follow instructions, recall,
edit and add text, follow cor-
rection signs and proof read
their work t o  an  acceptable
standard o f  9 9  p e r  c e n t
accuracy.

Also, a l l  work must be dis-
played and presented to what
is an RSA Stage I Typewriting
examination standard, again
to 99 per cent accuracy.

Addit ionally, t h e r e  i s  a
criterion f o r  assessment i n
the completion o f  four tasks
within a set timescale, And a
requirement fo r  assessment
in a  w i d e  r a n g e  o f  word
processing functions. To  be
awarded a  Cert i f icate, t h e
student must pass in all four
areas unaided,

In view o f  these consider-
ations i t  could be suggested
that the  next  s tep i n  word

•  For your requirement, Mini
Office II seems to be the ideal
package. N o t  on ly  wi l l  t h e
database cater for the points
you raise, b u t  the  package
would a l so  g ive you many
other features that could be
of use in your school, such as
mail-merging, label  pr int ing
and graphics_

With regards to your other
problem, as your dealer says
it is very difficult to diagnose
faults without first seeing the
computer.

However, t he  way t o  f ind
faults is a process of elimin-
ation and you could try f irst
removing Viewstore, wh ich
from your letter appears to be
the only non-standard part in
your Master.

processing is to  ensure that
text produced isn't simply dis-
played so that i t  looks more
aesthetical ly p leas ing and
professional,

Some s t a n d a r d i s a t i o n
should b e  a d o p t e d  b y
teachers al l  over the country
so t h a t  a l l  work  produced
conforms t o  a  basic  layout
requirement which i s  recog-
nisable and acceptable in  a
working environment.

This would no doubt require
some cooperation, organis-
ation and effort on the part of
all teachers, p l us  a  wil l ing-
ness t o  r e c o g n i s e  t h a t
something m u s t  b e  d o n e
soon.

This c o u l d  p e r h a p s  b e
achieved i f  Inset trainers with
any involvement a t  a l l  were
actual ly qua l i f i ed  Ty p i s t s /
Word Processing Teachers
themselves, instead o f  self-
taught e n t h u s i a s t s .  H a s
anybody else got any views on
this p l e a s e ?  —  D o r e e n
Goldstone, Danbury, Essex.

E l t i4
slimmer
AS A teacher writing programs
for primary school pupils, I
have f o u n d  Robin  Nixon 's
character slimmer program in
the May 1986  issue o f  The
Micro User most  useful, a s
Mode 2  t e x t  i s  genera l l y
inappropriate for programs for
this age group.

For t h e  conven ience o f
other teachers, and the chil-
dren, I  usual ly  arrange f o r
programs to be CHAINed from
a central menu program.

As not a l l  o f  my programs
are w r i t t e n  i n  M o d e  2 .  I
should l i k e  t o  k n o w  o f  a
routine to disable the charac-
ter slimmer utility and return
the micro to normal text. This
would prevent the text from
being co r rup ted  i n  o t h e r
modes a s  i s  current ly  t he
case.

Thank you for a most inter-
esting and informative maga-
zine — many o f  your articles
have prompted ideas for fur-
ther p r o g r a m s '  -  Pauline
Harris, Chelmsford, Essex.
•  You can return your micro
to normal text as you change
mode by following the mode
change with *FX20.

April 7987 MICRO USER S i
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Turn your BBC Micro into
a teletext

Aver!•
T E L E S O F T W A R E

COMPUTING
AND

TELESOFTWARE

NEXT n 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*manual
Includes Adapter, Rom,
and guide to teletext

BBC Micro Advanced TeletextSystem*
Includes Adapter, Advanced Teletext
Rom, manual and guide to teletext

Not compatible with
t ie  BBC Compact

BBC Advanced Teletext Born
for existing users who wish to
upgrade to the new Horn software

E7 s95
All prices include VAT & P&P

0(113
WEIOCI

•  N i s

KUL ORDER (WM

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 resufts.
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 ram —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 E5 we will send you the BBC Advanced
Teletext software t h e  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 BBC Teletext System we will

send you the new ram for £7.95.

IMPORTANT: The BSC point out that the Toietan Adapter, lite a TV ser, wit
not wont sattslactonty withou I a good outside aerial NOI wit funtion correctly
if you &violence interference such as ghosting
They emphasise that these pmblems only affect a few areas of the country.
Hownriver, if you have any doubts as to the quality  of signal avaaable in your
area you should contact Ow EiBC Tochnicai Suppoft Sofvice 01427504D.

TO ORDER TURN TO THE FORM ON PAGE 159
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OPUS WILL MAKE YOU -A
BETTER ORGANISER
- FOR ONLY E6

If your micro system is starting to get out of hand a
smart organiser could be the solution to your
problems. -  - - r -
At just E59.135 the Organiser desk from Opus
• Supplies will help to organise your system
beautifully. It's purpose built to provide plenty of
storage space and because it's produced alongside
our range of executive computer desking it offers-
a level of quality you'll appreciate.

„

Shelving accommodates your monitor, printer
computer, disc drive or cassette recorder and
software,andtheteak-finishedunit isfittedw i th
castors to make it fully mobile. The Organiser's
assembled dimensions are: H. 31", IN• 401/4" and
D. 26'1. — •
And our price includes VAT and FREE DELIVERY.
Ihe Organiser desk is suitable for use wit
leading home micros including the BBC, Amstrad,
Commodore and Sinclair computers.
Getting organised couldn't be easier. Phone us on
0737 65080 or simply post the coupon below.

—

To: Opus Supplies Ltd,
55 Ormside Way. Holmethorpe Industrial Estate, Redhill, Surrey.
Please rush me the following:
(PRICES INCLUDE VAT AND CARRIAGE')

O r g a n i s e r Desk(s)a t £59.95each(inc.VAT)

I enclose a cheque for L o r  please debit my
credit card account with the amount of L
My Access L  Barclaycard • (p lease tick) no. Is:
• UK Mainland only

Name
Address

Telephone Us.
C I P i rpu, sumircs i rd 1

. .  J



ft

1,000 9 0  x 36mm ISingle Row) E5.00
1,000 9 0  x 36mm (Twin Row) E4.90
1,000 9 0  x 49mm (Twin Row) E7.50
1,000102 x 36mm (Twin Row) E8.25

Carriage on 1,000 Labels E1.00

1,000 Sheets 91/2" x 11" Fanfold Paper E7
2,000 Sheets 91/2' x 11" Fanfold Paper £12
1,000 Sheets 15" x 11" Fanfold Paper £9
Teleprinter Roll (Econo paper) E4

1

01 I
W a t f o r d  Electronics

Jessa House, 250 Lower High Street, Watford WD1 2AN, England
Tel: Watford (0923) 37774-40588 Tix: 8956095 Fax: 01 950 8989

All prices exclusive of VAT; subject to change without notice & available on request_

Credit Card Orders (ACCESS & VISA) Tel (0923) 33383 or 50234 (24 Hours) g
BBC MASTER 128K Micro
BBC MASTER TURBO 4MHz E 4 9 3
512K Processor Add on Board
"inc. Mouse and GEM package" E 1 9 5

E395

BBC MASTER COMPACT
All Master Compact Microcomputers are
supplied complete with an integral 31/2" Disc
Drive and various educational and professional
bundled software&
System 1 S t a n d a r d  Package E 3 8 5
System lA System 1 +  TV Modulator E 3 9 9
System 2 S y s t e m  1 +  Green Hires Monitor

E469
System 3 S y s t e m  1 +  Medium Res Colour

Monitor E 5 9 9

SPECIAL OFFER
FREE E N  worth of Software

Gemini's OFFICE MATE & OFFICE MASTER
packages on Disc consistong

of: Database, Spreadsheet, Beebplot
graphics. Accounts packs: Cashbook,
Final Accounts, Maifist, Easyledger,
Invoice & Statements, Stock Control

and Computer Concepts' popular
Interword wordprocessor ROM: WHEN

YOU BUY YOUR BBC MASTER
COMPUTER 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+
Acorn 1770 DFS Kit complete
ECONET Upgrade Kit for BBC
ALL ECONET UPGRADES Available
6502 Acorn 2nd Processor package
Z80 Acorn 2nd Processor package
32016 Co-Processor
Cambridge Workstation
ARIES IEEE Interface
Acorn IEEE Interface Complete
Acorn Teletext Adaptor
Acorn Bitstick I
Robocom Bitstick II
Upgrade for Bitstick Ito
Bitstick Multiplotter Driver

(SeCuriCor carriage E7)

E99

E315
E43
£13

(No VAT) E14
(No VAT) El 4
(No VAT)E19

E32
E42
E42

E175
E325
E999

E3450
E265
E280

E95
E299
E759
E450

E65

CO-PRO ADAPTOR
Now for the first time you can add the Master
Co-processor boards, to your standard BBC
model B, or B f. With this brand new launch
from Watford Electronics. You can attach any
BBC Master Co-processor to the original BBC
Micro. Once again Watford forges ahead with a
new concept in BBC micro addons. This unique
external CO-PRO ADAPTOR, is protected bypatent applications.
Use the super fast Turbo Board with your BBC
B, it is much faster than the 6502 2nd processor
it supercedes.
With the 5I2K 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 BBC model B,
fitted with DNFS 1.20 or BBC B+ fitted with
1770 DES 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)

By popular demand our retail
shop is now open until 8.00pm.

every Thursday.

VARIOUS PRINTERS
•  EPSON FX800 Printer E 3 1 5
•  EPSON FX105 Printer E 4 3 0
•  EPSON JX-80 Colour Printer E 2 9 9
•  EPSON Hi-80 Printer Plotter E 2 2 9
•  Hi-80 Refils, set of 4 Pens E 6
•  EPSON Paper Roll Holder E 1 7
•  EPSON LX86 Printer E 1 9 9
•  EPSON LX80/86 Tractor Feed E 2 0
•  EPSON LX80/86 Sheet Feeder E 4 9
•  EPSON FX800 Printer E 3 1 5
•  EPSON FX1000 Printer E 4 2 5
•  EPSON EX800 Printer E 4 0 5
•  EPSON L0800 Printer E 4 4 9
•  Brother HR20 Daisy Wheel E 3 2 9
•  Centronics Printer Cable to interface all

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

RX & FX PRINTER INTERFACES
Epson interfaces fit inside the printer to allow
connection using techniques other than
Centronics.
RS232 £ 2 7  R S 2 3 2  + 2K Buffer E 5 5
IEEE 488 E 6 5  R S 2 3 2  8i 8K Buffer E 7 5

CENTRONICS GLP &
Brother M1009
(NLQ) Printers

A major price break-through in
NLQ Printers from Watford_

At last, a low cost full feature printer,supplied
complete with Watford's own NLQ 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, Eli-directional logic
seeking.

Special Offer E95 (carr £5)
Tractor Feed Attachment E12

PRINTER SHARERS
(ideal for School environment)

Connect 3 BBC Micros to 1 Printer
Connect 6 BBC Micros to I Printer

PRINTER CHANGER
Connects 3 Printers to I Micro

(Cables extra)

E60
E99

E65

Acorn-Olivetti JP101
Spark Jet Printer

One of the main problems with most printers i8
that they are hopelessly noisy. How often have
you wanted to print something late at night but
not done 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 amazing cost of only E 5 9

Accepts standard 91/2' Paper.
Pack o f  4 refills E10

JP101 accepts 91/2- standard fan fold paper
or single A4 sheets. Tractor & Friction feed
supplied as standard — print speed 50 cps.

RS232 Kit for the COMPACT
126

SPECIAL OFFER
EPROMs for BBC's Sideways ROMs.

2764-250n5 E2.50
27128-250ns E2.75

RAMs ( low power) for ATPL. WATFORD, etc.,
Sideways ROM Boards

6264LP (8K) E2•90
2 x 6264LP (16K) E5.80

KAGA/TAXAN PRINTERS
(IBM/Epson compatible)

KAGA KP815 Printer
Only E239 (carr E7)

KAGA KP915 Printer
Only E369 (carr E7)

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

Standard length 14 feet long) E 6
Extra long (6 feet long) E 8
Compact s Special Centronics Lead E 9
RS232 Cable P . O _ A .
IBM Parallel 1 metre Cable E 1 2

PRINTER RIBBONS &
VARIOUS DUST COVERS

Type
BBC Micro
BBC Master
Brother HR15
FX100
FX80-MX80-FX85
RX80
LX80
GP80
GP100-GP250
Centronics GLP
KAGA KP810
CANON PW1080
Panasonic KX1080
Micmvitec Metal Monitors

Ribbons Dust  Covers
-  € 3 . 5 0
-  E 4 , 0 0

€3,00
E7.00 E 5 , 2 5
E4.50 E C %
&ISO E 4 . 5 0
E4.00 E 4 . 5 0
E4.50 E 4 . 0 0
E5.95 E 3 . 9 5
E4.00 € 3 . 7 5
E5.25 E 4 3 5
E5.25 E 4 , 7 5
E7.75 E 4 . 7 5

-  E 5 . 5 0

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

Listing Paper (Perforated)

Carriage on 1,000 Sheets E1-50

- PRINTER LABELS
(On continuous fanfold backing sheet)
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Panasonic
KX-P1080

from the prodigious Japanese Stable of
Panasonic comes this fabulous new NLCt

Dot Matrix 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 NLQ 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 NU)
options, etc.

A full 96 ASCII character set is supported.
with an extended set of 32 international
characters A 1K Print Buffer alleviates much of
the wait time normally associated with printing,
whilst the bi-directional logic seeking print head
takes the quickest route to print as required.

The draft text is implemented with a 9 x  9
matrix, wi th Near Letter Quality effected by
means of an 18 x  18 matrix.

(Price iniudes, FREE A Or  Printer Lead, and a
Dump Out 3, Screen Dump ROM worth E35
with every printer purchased from us).

Special Price: E 1 4 9  (cars'. E7)
Panasonic RS232 Interface E 3 9

Panasonic KX-P1092
Dot Matrix Printer

Similar to KX-P1080 but has 180cps
speed, Draft and NLO down loadable
characters option and is IBM/Epson
compatible.

Price E345

Panasonic KX-P3131
Daisy-Wheel Printer

A few months ago, we introduced the KX-P1080
to our large and discerning customer base. As a
result of the enthusiastic and overwhelming
reaction to this versatile dot matrix printer Isee
dbove for details), we are now extremely
pleased to be able to bring you details of the
'abulous KX-P3131 Daisywheel Printer, also
'Tom Panasonic. The KX-P3131 printer is the
deal printer for the home user wishing to

aroduce clear, immaculate letters or reports.
Ideally suited to the pocket of the borne 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, 'ale KX-P3131 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-P3131 prints with bidirectional
logic seeking, ensuring the minumum time to
print your text.

Only E218 (cart. ET)
Single Sheet Feeder E 1 9 5
Tractor Feed E 9 0

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. All  Monitors are supplied complete with
connecting lead.

micRovrrEc 14"
•  1431 M e d i u m  resolution as used on the

BBC television computer programme £ 1 7 5
•  1451 -  High resolution, suitable for word

processing in mode 0 £ 2 2 5
•  1441 H i g h  res, exceeds the capabilities ofthe BBC micro E 3 5 9
•  1431AP ROB 4 PAL and AUDIO
•  1451AP RGB -I- PAL and AUDIO E 2 5 5
•  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 0 6 0
•  Kaga Super Vision 3, Ultra Hi,res, RGB

Colour) Text mode switch allows
monochrome text display in Green, Amber,
White reverse or White on Blue E 3 0 9

•  12'Anti-Glare Screens E 9 . 5 0
PHILLIPS 14"

•  H i  res Colour Monitor E219

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. IThese are the
same professional quality, stylishly finished
monitors as used in the larger Zenith PC
Systems.)
Green N e w  Design) Hi-res
Amber iNew Design) Hi-res

LEADS
BNC Lead for Zenith or Philips
Skart Monitor Lead
ROB lead for KAGA
N.B. carriage on Monitors E7 (securicort

SWIVEL BASES
for Video Monitors

By p lac ing  y o u r  M o n i t o r  on  one  o f  ou r
superb swivel bases, you gain the
f reedom t o  ad jus t  the  m o n i t o r  v i e w i n g
angle to suit your needs. By doing this,
you alleviate eye strain and reduce back
stress,

for 12' Monitors E10 (carr. £2.50)
for 14" Monitors E14 )Cart E2.50)

£69
E74

E3
ES
E3

INCREDIBLE
WORD PROCESSING

DEAL
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! this at an
astounding price of,-

O n l y  E 8 9  (carr f2)

32K
SHADOW RAM-

Printer Buffer
Expansion Board

A MUST FOR WORD PROCESSING

O n l y  E 5 9  (carr £2)
(Price includes a comprehensive manual

and the ROM)

Watford Electronics now brings you the latest
state-of-the-art MEMORY EXPANSION BOARD
for your BBC microcomputer. Don't throw away
your BBC B for a BBC B Plus or 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 16K or  even 20K, but a massive 32K of extra
RAM Ill

•  IMPROVE your WORD PROCESSING system,
whether disc or cassette based. Don't wait for a
slow printer t y p e  in text while printing. TWO
JOBS DONE SIMULTANEOUSLY and C100+
saved on a printer buffer.

•  "VIEW" Wordprocessof users can now type
in letters in 80 columns and have up to 28,000
bytes free -  5 times as much as normal.

•  In WCIRDWISE (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,
RS423 etc. Print large text files while running
long graphics programs, and have all your
buffer options available as well
i•FX15,21,138,145,ADVAL etc). Please note only
a 12K printer buffer can be used with Wordwise
or Wordwise-Plus, due to the way they are
written.

•  Ensure COMPATIBILITY with a vast range of
hardware (including our ROM board, the ATPL
ROM boards, double density boards, second
processors), and software (including BASIC,TOOLKIT, VIEW, WORDWISE (1•204-),
WORDWISE-PLUS, Music 500s AMPLE), This is
because our board, unlike those of our
competitors, is connected to the computer by a
ribbon cable and has the power consumption of
a couple of ROMs!

•  Achieve EASY OPERATION with ROM based
software. A large range of commands is
available for machine code and BASIC users,
including some useful *HELP messages, and a
comprehensive manual is supplied free.

•  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.

Continued



Mark II Light Pen
You no longer have to fiddle with the brilliance control or work in the shade
as this NEW Mark II Light Pen is totally insensitive to local lighting
conditions, It only operates on high frequency light from the TV or Monitor.
The red LED Indicator on the Mk II pen, lights up when valid video data is
available. Your program can have access to this signal allowing computer
verification of target for high res drawing. The conveniently located switch
on the pen body allows the computer to ignore any stray signals. Supplied
complete with the sophisticated PEN-PAL Software on Cassette or Disc.
Please specify.

Special Offer Price: €15

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 LPRINT statements back in
your face,

Now what do you do, when this E400 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, Watford Electronics comes to your help with our new book entitled
THE EPSON FX-KAGA PRINTER COMMANDS REVEALED'.

This book describes in plain, easy to understand English. how to use and
make the most of your KP810, Canon PW1080A or any Epson FX80
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

Watiord'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 ° W S .
•  Option to DOUBLE the speed of BPUT and BGET.

If you already have the Watford Electronics DIS arid wish to incorporate
these new facilities ten simply return your existing DFS ROM to us together
with f  5 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 DES has now been available for
four years, and  has gained a large following amongst serious users of  the
BBC Micro. Owners of  Acorn or any other standard DES can upgrade to our
"Ult imate" DES merely by replacing their DFS ROM. See below for this
upgrade_ (P.S. Watford's highly sophisticated DFS is fully compatible with
Acorn OFS).

PRICES
•  Complete Disc Interface Kit including DES ROM and

fitting instructions E 6 2
•  A c o r n ' s  0.90 DES Kit complete E 5 7
•  DES Manual (Comprehensive) ( n o  VAT/ E6.95

(PS, Our comprehensive DES Manual covers both
Acorn & Watford DESs).

•  Watford's sophisticated DES ROM only E 1 6
•  W e  wil l exchange your existing DES ROM for

Watford's Ultimate DES ROM for only E 1 2
•  ONES ROM only E17 •  ADFS ROM only E25
•  Watford's DES 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 DOES from Watford Electronics represents a new standard in DFSs for
the BBC micro. This is a double density version o f  our popular single
density DES, and combines all the features o f  this powerful DES with the
advantages of a system that gives 80% more storage per disc in double
density mode. P.S. -  Please note that not all DOESs are capable o f  providing
either the full 80% storage increase, o r  of allowing a file the full SiZe o f  the
disc -  Ours allows both o f  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 o f  software needs to make calls
through the OS WORD W E  routines. To  ensure compatibility, the Watford
DOES features probably the most comprehensive and powerful B M
emulation ever written for a double density system.

PRICES
•  Complete DEWS Kit incl. fitting instructions £ 4 6
•  DDES Manual ( n o  VADE6.95
•  W e  wil l exchange your existing Single Density
DES Kit for our DDPS Un i te  E 2 9

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, Viewsheet, 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.

Only E899
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
jargon surrounding the choice and use of these systems.
For instance, what is the difference between single and double density
formats, how can you use a 40 track disc on an 80 track disc drivel What is
the difference between a DFS and disc interface kit? Should you acquire a
single Disc drive or twin[ What does 48 IPI and 96 TPI discs mean? These
are just a few of the questions you may have asked yourself and never
found the answer or maybe you have yet to encounter these questions.
Now the mystery of buying a suitable interface and disc drive for your BBC
micro is revealed in Watford's new book entitled 'MYSTERIES of DISC
DRIVES & DFS 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.

Attractively finished in antique brown leather look vinyl. Stores upto 20
Discs. Each disc can be seen through the clear view pocket.

EXTENDED WARRANTY
Now Available

For BBC, Masters, Disc Drives & Monitors.
Write or phone for further details

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 filing o f  discs.
•  M35 -  holds upto 50 discs E 8
•  M85 -  holds upto 95 discs E l  0

DISC ALBUMS

E5.95 (Book No VAT)

FLOPPY HEAD CLEANER KIT

E4

PLASTIC
LIBRARY CASES

FOR 51/4' DISC STORAGE
holds 10 Discs. £ 2 . 0 0

D U S T  C O V E R S  (For our Disc Drives)

Single CLS (without PSU) 0 2 0  Tw i n  CLD [without PSUI E3.85
Single CS (with PSU) 0 . 9 5  T w i n  CD (with PSU) E190

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
u s e .  E 8
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Capacity
Drives without P.S.U. Drives with P.S.0

Single Twin Single Twin

200K
(360K)

CLS 200
E95

E32

CS 200
E108

E20

400K
(720K)

CLS400S
f96

CLD 400
1180

CS 400S
E109

- -

CD400
f200

800K
(1.44M)

CLD BOOS
E183

CO BOOS
C204

•  TWIN Disc Drive Case, complete with Power Supply & Cables E43
Securicor carriage on Disc Drives ES to ES

•  10  x  5N*  S/S CVD 40 Track Diskettes 1'10
•  10  x  51/4' OlS D/D 40 Track Diskettes £12
•  10  x  51/4"SIS D/D 80 Track Diskettes
•  10  x  51/4"DiS D/D 80 Track Diskettes E75
•  Hi-Density 10 x  51/4'1.6M OlS DID for IBM E32
•  10  x  31/4' StS D/D 40/80 track Discs E20
•  10  x  3,b"0/D DID 40/80 track Discs E24
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Quality Disc Drives from Watford 3 M  -  D I S K E T T E S
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 o f  the boxes is 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 40-80
select switch,
all our Disc Drives are Double Sided and will operate in both Single and
Double Density modes, Extensive experience o f  the usage of  disc drives
suggests that the JAPANESE drives currently represent about the best in
terms of  speed, reliability and overall "elegance" available for the BBC
Micro.
Various other "manufacturers" of disc drives for the BBC micro (more
accurately, "packages" label other manufacturers drives with their own
name). 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 o f  the best around. These prices, coupled with the backup
el one o f  the country's largest distributors of  BBC peripherals provides 8
superb 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 cif
"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
P11191.1_ 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, in either single or dual case. (Dual case has a

in data cable and a power supply capable of  driving two disc drives)
allows easy expansion to a dual drive unit, at a later date, Prices stated in
the pricing boxes below for single drives is for a single drive in a standard
single case. Single drive in a dual case cost an extra (5. (At  Watford we
anticipate your needs o f  tomorrow, not just today)!

When using a BBC Micro, most people fend themselves short o f  desk space,
The Watford's 13BC 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. With 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. Fol low the trend with Watford
plinth. (Turn to the 10th page of  our advert for the Plinths),
P.S. A l l  our 51/4' 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 51/2" Disc Drives to BBC Compact
Single E9 T w i n  E12

Special Cable to connect 31/2' and 51/4" Disc Drive
to BBC Compact E13

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

Suffix S  4 0 - 8 0  Switchable

e g. CLS4005  C a s e d  drive, Less power supply unit, Single 400K,
Switchabie (40-80 track).

ILIICV16.1111111111112
Top quality 3M — SCOTCH Diskettes from Watford Electronics (Your 3M
Appointed Distributors). A l l  our discs carry a lifetime warranty. These discs
are quiet in operation and insert positively with their reinforced hub rings.
Boxes of  10 supplied complete with self stick disc labels and write protect
tabs,

TOP QUALITY 31/2" & 51/4" DISKETTES
To complement the range of quality discs and disc drives that WE already
sell, WE are now supplying some special offer packs of 10 high quality
discs. 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 strongly
recommend these Discs_

DON'T SETTLE FOR LESS, BUY THE BEST
•  10  x  M 3  3 V2" D/S DID SO Track Discs
•  10  x  A4451/4'S/S D/D 40 Track Discs
•  10  x  A45 51/4"DiS E1/D 40 Track Discs
•  10 x  A47 51/4"D/S D/D 80 Track Discs
•  3 '  Double Sided Discs

Special BULK OFFER on 51/4" DISCS
iSupplied packed in plastic storage Units1

(Lifetime warranty on Discs)

BULK PACK DISCS in lots of 100
Type

•  Without Sleeves
•  Wi th Sleeves

S-S 40T D - S  40T D - S  SOT
E46 £ 4 9  E 7 2
E49 £ 5 2  E 7 5

E20
E9

E l l
£14

13 each

ACORN WINCHESTER DRIVES
Suitable for direct connection, via the 1MHz bus, to any BBC running ADES_
These Acorn Winchester disc drives are fast and extremely reliable. Each
Winchester comes complete with the Level Ill Econet File Server software.

10 Megabytes E1050; 30 Megabytes E1549

WATFORD's WINCHESTER DRIVES
•  20 Megabytes with ADFS
•  40 Megabytes with AI/FS

£635
£999

WINCHESTER WORKSTATION
20 Megabyte Winchester, plus a Tape Streamer and a 400K Floppy Drive all
housed in a plinth with cooling fan E 1 4 9 9

Twin 800K Double sided 40-80 track switchable disc drives mounted in an
attractively finished Beige colour plinth for the BBC Micro. Supplied
complete w i th  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 8005 for Master E225

(Securicor Carr. e.7)

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.

ARP £250 Our Price: Only E199 (carr
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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 NLOI Meer  Letter Quality) ROM.
Suitable for FX80, FIX80, RXEIOHT, M O O .

Look at the features:
•  Simply type "NLQ80-100 and a single VDU
code to use NLQ print.
•  NLQ is then available without any
modifications from BASIC, WORDWISE, VIEW
(with NLQ DRIVER) or virtually any other
program or language_
•  Single codes select PROPORTIONAL type
(yes even on the RX/30/ ENLARGED type:
UNDERLINED type. These features can be used
seperately or in any combination,
•  Full UK character set) Standard 'pica size')
Proportional spacing; Enlarged; Underlined;
Normal type.

The NLQ ROM is supplied complete with
comprehensive manual.
• .S. NLQ ROM is compatible with the Torch ZBO

, system and can be used from within the Perfect
, Wri ter  software_

Only: E25

VIEW PRINTER DRIVER
for N W  ROM

This specially written printer driver has been
designed to allow View access to the full
features of our NLO ROM.
A must for all VIEW and NLQ ROM users.

E7.00
(Hi-View compatible)

THE NLQ DESIGNER
(The First & still the Best)

KAGA KP810-910 and Canon PW1080 are two
superb printers, as our many thousands of
satisfied customers would surely attest to. One
Of it's particularly strong points is the NLQ
option that i t  offers; perhaps one of the more
weaker points is the effort required to design
your own custom NLQ font.

Well the solution is here NOW in the shape of
Watford's NLQ DESIGNER ROM! For the BBC
Micro. This powerful piece of software allows
easy design and entry of a full NLQ font, with
further fonts recallable from disc. Once a font
has been programmed with the versatile NLQ
DESIGNER, it can be saved to disc, downloaded
to your Kaga (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 BBC Master compatible.

A 40 or 80 track (please specify) FONT
Disc containing 9 Fonts, (Italic, Courier,
Courier Italic, Script, Copper Plate,
Shadow, Bold, Double Print and Gothic is
now supplied FREE with every package.

IPS. This ROM is not suitable for Epson
printers.)

•  N L O  Des igner  R O M  8c FONT Disc E25
I  K a g a  Ind iv idua l  FONT ROMs  E15

(Write in for further details).

DUMPOUT 3

A highly sophisticated screen dump ROM. This
has to be the most flexible and powerful screen
dump ROM yot 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 say!
Practical Electronics, May 1985
"The Dump Out 3 ROM from Watford
Electronics represents one o f  the most
sophisticated types o f  printer dump utilities
available for the 86C Mic ro . .  .".
"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 prinfor.r.

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 wil l
be the major reason for buying this ROM, and
this is where Dump Out 3 performs PAR
EXCELLENCE". (Our capitals for their italics.)
"The versatility of SGIMAGE (the graphics
dump command) when using these parameters
is amazing. Pictures o f  almost any size, shape,
contrast or distortion may be produced without
the need for a reducing photocopier or trick
photography".
"Without reservation I wholeheartedly
recommend the Dump Out 3 ROM as the
ultimate screen dump facility for the BBC micro.
It is easy to use yet highly versatile, and caters
for all BBC screen modes in multitone high
resolution printing. Whole, partial, rotated and
scaled screens may be dumped to almost any
ABC compatible dot matrix printer (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:
GLP, GP80/100/250, CANNON, STAR, KAGA/
TAXAN, NEC, SHIN WA CP80, GEMlNI, EPSON
MX/RX/FX, M1009, NEC PC8023, OMP100/200/
400, Panasonic KX1080, Mannesman Tally etc_
Price including comprehensive manual

E25

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 extremely
simple to connect. The features are:
•  Low  Cost, High performance.
•  Improves efficiency by making more efficient
use of computer and printer.
•  Compatible with any computer and printer
that uses Centronics Parallel connections
including all BBCs, IBM PCs, etc.
•  Tota l  compatibility with all software.
•  Cheaper phone bills when using your
Modems.
•  Ideal for those doing large graphics screen
dumps that are slow to print.
•  Multi-Copy facility allows you to print several
copies via Megabuffer without going through
your computer.
•  Data Dump facility is included.
•  Bui l t  in test unit for both the buffer & your
printer_

In conclusion it can safely be said that
MEGABUFFER 256 is the ultimate printer Buffer
for both the amateur and professional user.

Only E99 (carr E2)

THE AMX
MOUSE

Now supplied wi th the NEW SUPERART
Software ROM & Disc at no extra cost.

O N L Y :  E 6 3  ( c a r r  E1.501

We are giving away, absolutely FREE, our
popular Colour Art software package worth E15
with every AMX Mouse package purchased
from us.

AMX MOUSE ONLY E 3 5
AMX DESK Package E 1 9 . 0 0
AMX UTILITY Package E l l  .00
AMX SUPERART Package E 3 9
AMX PAGE-MAKER Pack
Best desk-top publishing software.
Works with keyboard, joystick and
AMX Mouse E 3 2

We are giving away, absolutely FREE.
PAGE-FONTS, a disc containing over 20
fonts, with every purchase of AMX PAGE-
MAKER from us.

PAGE-FONTS Over 20 fonts for use with
AMX PAGE-MAKER

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.

£9.50

£19
£19

E•17

Price: E 5 0

FLEET STREET EDITOR
Software pack E35
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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 competent friend
with a large degree of patience or to find your
nearest dealer and pay him to find out what is
wrong.
At Watford Electronics, we realise how difficult
it can be when faced with a problem, finding
yourself a long way from your nearest dealer,
or even just uncertain about your &gab'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, ROMs, ULAs, Sound, Keyboard, Disc,
RS423, ADC, User Port, Printer Port, Cassette,
Joysticks, Speech, Disc Drives, 6502 and 780
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 l ist 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 € 1 0 . 9 5

•  Maths with a Story 2 (Cassette) 4 further
maths programs € 1 0 . 9 5

•  Picture Craft (Disc) 6 - 14 age group. Pack
consists of flexible geometrical design &
colouring programs € 1 9 . 9 5

•  WAVES: Science Topics (Disc) CSC 0  Level
Physics program. € 1 4 . 9 5

•  RELATIONSHIP: Science (Disc) 0  Level
Biology program. € 1 4 , 9 5

•  BONDING: Science (Disc) 0  Level Chemistry
program. E 1 4 . 9 5

•  ELECTROMAGNETIC SPECTRUM 18 Discs) 0
Level program. € 1 4 . 9 5

•  ELECTRONICS IN ACTION (Disc) 0  Level
program € 1 4 , 9 5

•  NEWTON & THE SPACE SHUTTLE (Disc) 0
Level program. € 2 0

•  ECOLOGY (Disc) 0 Level program. E 2 0

•  POLYMERS (Disc) 0  Level program. € 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. -  € 2 0

•  FOOD & POPULATION (Disc) 0  Level
program_ E 2 0

•  MICROTECHNOLOGY (Cassette) 0  Level
program. € 6 . 9 5

•  A  VOUS LA FRANCE (2 Cassettes) A French
language home study aid. € 1 7

•  DEUTSCH DIREKTI (Disc & Audio
Cassette) €20

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 pagesl,
designing animated displays for shop windows,
exhibitions, classrooms, etc. TEO is also
probably the most powerful Prestel screen
editor you wil l  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 lcontained within
the ROM device);v a r,  ious borders and effects
templates (contained within the ROM device);
line and column insertion and deletion; easy to
use graphics line drawing. Those are some of
the features of editor 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' l l
wonder how you managed without TED.

Price: E35

ROM-SPELL
"way ahead of any competition"

ROM-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 wil l
convince you that this is THE only spelling
checker worth considering.
"The editing system is very neat and simple,
instead of replying to queries and beeps all of
the t ime . . . "
"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/IVI cousin. The
difference is that the CP/M version would cost
the best part of f  500".
". •  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, I  feel confident
that ROM-SPELL wil l  woo the word processing
public with no problems at all".
Compatible with: View, Wordwise &
Wordwise

Don't settle for less. Buy the best.

E25
(Not compatible with 1770 DFSI
(Please state 40 or  80 track disc)

Probably the most powerful way of expanding
the BBC micro is from the use of Sideways
ROMs. One problem faced by the avid ROM
collector is that of ROM command clashes. The
solution is very simple in the form of  the ROM
that "Provides comprehensive management of
all your installed ROMs". (Quote from BEEBUG
November '84.)

Basically, ROM Manager offers you the ability 1
to turn off any installed ROM, or to send any •
command to any specific installed ROM. i t  is
said that imitation is the sincerest form of
flattery — Acorn's BBC Plus features many of the
abilities of this powerful ROM.

Many more facilities available.

SPECIAL OFFER E20

IA CREDIT CARD 24 HOUR
Ansaphone Hot Lines

(0923) 50234-33383

COPY HOLDERS

How often have you been about Co 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 al low you read and type in ease and
comfort.

Available in 2 versions, desk resting and shelf
clamping versions, these two units hold your
paper firmly by means of a magnetic rul er and
a clip grip.

Amazing value at only
' Desk Top E10 (carr• E2)
Angle poise E14 (carr. E3)

All prices in this advert are exclusive of VAT.

Continued

e: £50

'OR

E9.50

£19
£19
£19

£17
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SIDEWAYS•
ZIF SOCKET

M o w s  you t o  change your ROMs quickly and
efficiently, w i thout  opening the l id.  The ZERO
INSERTION FORCE (ZIF) socket is located into the
RUM Cartridges position.

•  Ve ry  s i m p l e  t o  i ns ta l l .  N O  SOLDERING
required. The ZIP (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 operation o f  suitable
ROMs wi 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  fo r  a l l
professionals and Hobbyists alike.)

•  BBC, B+ and Master compatible.
ONLY E15 (carr E2)

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 l
•  Spare Cartr idges £ 2 . 5 0
•  Spare Rack E 1 . 5 0

16K Sideways
RAM Modules

Complete with such features as read and wri te
protection, these n e w  modules 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:

•  Wr i t e  p ro tec t i on  (use fu l  i n  a  v a r i e t y  o f
circumstances),

•  Read protection (allows recovery f rom ROM
crashes).

•  Compact construction.
•  May be f i t ted i n  systems even wi th  a  ROM

board.
•  Multiple 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: E 2 9  ( c a r r  E2)

Optional extras
READ and WRITE protect Switches E 2  each

Battery for Battery Backup E 3

16K DISC RAM

Unlike other R A M  boards, t h i s  revolutionary.
battery backed up, wr i te protectable 16K side-
ways RAM board al lows you to  run f rom disc
every sideways ROM available.
Features available are:
•  N o  soldering o r  modifications t o  BBC micro

necessary,
•  Plugs into normal ROM socket fitt ing 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.

•  N o  messy plugging and unplugging o f  your
ROMs, Simply  Load the  one you want  in to
DISC RAM.

•  Ideal for Professional users to develop ROMs-
Backup facility allows testing of final versions
without using EPROM&

•  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 unit f rom Watford, which utilises the
latest i n  Static RAM technology, offers 16k o f
easy-fit sideways RAM in  a  very compact uni t
with a footprint no larger than a standard 28pin
EPROM. Wi th  on ly  a  single f ly ing lead  termi-

, noting i n  a  m i n i  hook-on  probe,  t o  f i t ,  ( n 0
soldering required) this compact unit works with

any BBC Micro wi th  o r  wi thout a2)ROM board.

Compatibte with BBC B Plus. Like our other 16K
RAM Modules, this unit is very simple to fit.

On ly  E 2 8  ( c
Supplied complete with comprehensive software
on Disc, Operating and fitting instructions.

Do you f ind t h e  16K Sideways R A M  Units
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 rom t h e  boards be low.  Options i n
brackets indicate possible secondary choices.
Do you require:

•  Sideways RAM for a BBC 8 +
Choose 1, 2 or 3.

•  Sideways RAM for the B4-1 Choose 3-
•  A  small, basic module? Choose 3-
•  A  s ideways  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 disc( 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 (11 or 2.
•  Wri te protect for RAM (makes ROM look
like R A M ) ?  Choose o r  2_
•  Read protect (allows recovery f rom cra-
shes)? C h o o s e  1.

Key:
1) 16k Sideways RAM Module
2) 16k Disc RAM
3) Solid State 16k Sideways RAM

GRAPH PAD 2
Supplied complete with Software

E60 (Carr. E3)

SOLDERLESS
SIDEWAYS ROM
SOCKET BOARD

In t h e  M a y  1986 M i c r o  User ' s  independent
review, the  wr i te r  concludes, "The  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
solderless ROM board the thumbs up and wish it
success",

This brand new board f rom 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  board  expands  t h e  to ta l  poss ib le
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 (all Watford ROM
boards, actually) is the fitting of the battery itself_
(No other expensive components are required-1

•  The key features of  this new, no fuss, easy to
install q u a l i t y  p roduc t  f r o m  BBC leaders
Watford Electronics are as follows:

•  Increase your BeCs capacity for ROMs from 4
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")  s l ows

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 £2)

The BBC B+ Micro
ROM EXPANSION BOARD

Specially designed for  all BBC Plus users, this
board si ts in  an  external box,  and w i l l  accept
either 10 off 16k EPROM% OR 10 off 32k EPROMs_

With the 32k EPROMs, only 5 can be 'online' at
once (that's all the B -4- 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  can obviously  address
them all at once. An extra card can be added to
permit 2 banks of 10 EPROMs to be used (again
with only one bank available at once).

The ROM box, which has its own mains power
supply, and  connects t o  t h e  BBC Plus v ia  a
specially designed card (which is a buffered card
for your peace of  mind) permits easy access to
the EPROMs via the hinged lid. NO soldering is
required for this board.

E79 (carr E2)
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Watford
ROM/RAM

CARD
A must for all serious users

Watford Electronics announced t h e  f i rs 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 of  this board,
we have designed what probably represents the
ultimate in expansion boards, the new Watford
Electronics ROM/RAM board.  Th is  h ighly  ver-
satile and  sophisticated board  represents the
latest i n  " 2 n d  g e n e r a t i o n "  s i deways  R O M
technology for the BBC micro, designed to satisfy
the serious BBC user.

•  NO SOLDERING required to fit the board.
•  NO overheating problems.
•  No  User  Por t  corruption (avoids problems
with the mouse, modems, Eprom Programmers,
etc.)
•  Fully buffered for peace of mind.
•  Firm mounting in BBC micro.
•  Compatible with all BBC micros (not BBC+ or
Master).
•  Tota l  number of ROMs increased from 4 to 8.
•  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 RAM (ALLEVIATES
crashes during ROM development).
•  Separate RAM write register (&M C )  to &FF3F).
•  Automatic wr i te  t o  currently selected R A M
socket for convenience.
•  Accepts any ROM.
•  FREE utilities disc packed with software.
•  Compatible wi th  our  D INS board, 32k RAM
Card, Delta Card, sideways ZIF, etc,
•  Large printer buffer.
•  UNIQUE F u l l y  imp lemented  R A M  FILING
sys tEm (similar to the popular Watford DES).
•  ROM to RAM load and save facilities.

The SFS (Silicon Filing System) can utilise up
to 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 Watford DFS
features ( inc luding ° S W O R D  8r7F f o r  ROM-
SPELL, etc.) to provide an environment that looks
like a disc but loads and saves MUCH faster.

The ROM-RAM Board plugs into the 6502 CPU
socket. Th is  leaves free a l l  t he  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  the
ROM-RAM Board,

The ROM-RAM Board  i s  suppl ied w i t h  a l l
ordered options fitted as standard. Upgrade kits
(with full instructions) are available for all of  the
options, for later.

Please write in for further details.

INTRODUCTORY PRICES:
•  ROM/RAM card with 32k dynamic RAM E 3 9
•  ROM/RAM card with 64k dynamic RAM 1 5 2
•  ROM/RAM card with a massive 128k dynamic
RAM E 8 0

(carriage on ROM-RAM Card E3)
OPTIONAL EXTRAS:

•  16k plug-in Static RAM kit E S
•  16k Dynamic RAM for Upgrade 1 7 5 0
•  Battery backup E 3
•  Read and Write protect switches 1 2  each
Complete ROM-RAM board

(all options installed) E 8 9

e Modest

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
'up and running'. Of course Le MODEM is multi-
standard. i.e. 3001300, 1200175 & 7511200 UK and
BELL (USA) are all supported.

The features that make Le MODEM such good
value are:
•  A  complete communications terminal that
transforms your ABC Micro into a very powerful
World-wide data transfer system.
•  Auto Dials, Auto answers, and is completely
controlled by your micro. There are no external
controls!
•  Allows you to access PRESTEL, & T.  GOLD,
THE S O U R C E .  M 1 C R O L  INK, M 1 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 the
rest.
•  Supplied with a  comprehensive telecomms
package in a 16K sideways ROM which includes a
FULL PRESTEL 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 BO column terminal. This
includes XMODEM error checked transfer proto-
col, to allow error free data transfer anywhere in
the world!
•  FULLY controlled by  simple "COMMANDS
allowing you to control it from your own BASIC
programs, To get you started we supply a FREE
disc of bundled softwarel
•  Connects to the IMHz 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 ordering, please specify the  version
required, (BBC or Master)

SPECIAL OFFER

pohmotrw---

Price: E 7 4   1
(carr £3)

(Price includes, Le Modem, Software ROM,
Cables & Comprehensive Manual)

(Write in for further details)

Nightingale Modem
SPECIAL PRICE to our Customers

E85
'Price includes: Nightingale Modem, Comrnstar
ROM pack, Cables & Comprehensive manual)

Nightingale Modem without software
COMMSTAR ROM package only

(P&P on modem' E2.00)
Auto Dial Utilities Disc

Only E87
E29

E9.50

APOLLO
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, Low
Cost 8c High Performance modem with Auto Dial
& Auto  Answer facilities as standard) we bring
you the versatile APOLLO Modem, Just compare
the features and look at  the price (which inci-
dentally inc ludes t h e  c o s t  o f  t h e  Software,
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  Bulletin boards, Microl ink, Telecom
Gold, etc.

•  V23 f o r  Prestel, H o m e  Banking, a n d  o ther
Viewdata services.

•  Reverse V23 allows User run Viewdata service.

•  1200-1200 half duplex for communications.

•  XIVIODEM, 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.

•  Fully 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. Wi th
baud rates varying f rom 300/300 Originate and
Answer, 1200175 and 75/1200 fu l l  duplex and
1200/1200 hal f  duplex, vir tual ly all the popular
tele-services can be accessed. A comprehensive
CGMMS 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 first t ime buyer and the seasoned
user. Join the Telecommunications Revolution -
Buy a Watford APOLLO!

Special Launch Price: E 7 5
(Carr £3)

(Write in for full specification)

ST TELEPHONE CONNECTORS
LJU 1 / 4 A Mini Line Master
LJU 1 / 6 A Mini Line Slave
LJU 2/4A Line Master
LJU 2/6A Line Slave
LJU 314A Flush Master
U U  3/6A Flush Slave
U U  10/3A Dual Splitter

4 Way BT Plug

Versatile BEEB SPEECH
SYNTHESISER Unit

Ect_SO
Elbe
ECM)
E.2_5o
£3.95
1135
E5.50
E0.75

-The Watford Speech Synthesiser is a very flexible
speech synthesis unit  based upon the powerful
phonemes sys tem.  T h i s  sys tem s to res  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 w i t h  a n  advanced  ROM,  y o u  a r e
provided with a 500 word dictionary to get you
started. These  c a n  e a s i l y  b e  added  t o  b y
following the notes given in the comprehensive
manual.

SPECIAL PRICE E32 (carr E2)

Continued



Worthy'5e p1u5
WORDWISE PLUS

E40
We are giving away absolutely
FREE, the superb Word-Aid ROM
worth £24, with every WORDWISE
PLUS package bought from us.

COMPUTER CONCEPT'S
ROMS

ACCELERATOR
CARETAKER Basic Utility
DISC DOCTOR
Graphics ROM
TEA MI
COMMUNICATOR
SPEECH ROM
Printmaster

Wordwiae
E24

Word-Rid
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 been
personally approved by Mr Charles Moir, the
author of WORDW1SE PIUS.

•  Alphabetical sorting of names and
addresses.

•  Text  transfer options_
•  Chapter marker.
•  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, B+ and Master compatible.

Only E24
(N.B. Word Aid requires a Disc Interface in your
Micro)

HI-WORD WISE-PLUS
Supplied on disc. This version requires a
WORDWISE•PLUS ROM to be present in the
machine. It gives up to 44k o f  text space on the
6502 2nd processor.

E5

Inter SHEET ONLY E37

1CHART
ONLY: E26

Inter-WORD

All Prices Exclusive of VAT

E48
E25
E28
E23
E25
E49
E24
E24

Only: E42
Special Discount price for the existing
Wordwise Plus owners. Simply quote your reg.
number and pay.

O n l y :  E 3 9

VIEW
VIEW WORDPROCESSOR 2.1

VIEW 3.0 ROM
Price: Only E54

Only CIO

VIEW DRIVERS FOR JUKI &
BROTHER HR15 PRINTERS

Only £10

Only: £10

REPLICA 3

E13 (40 or 80 track)

}J;ki

E37

HI-VIEW E 3 6
(for use with 6502 2nd Processor)

VIEW Printer Driver Generator E 9
Please specify Disc or Cassette)

VIEWSHEET (Acorn soft) E 3 7

VIEWSTORE E 3 7

VIEWSPELL with 80 track disc E 2 9

VIEWPLOT Disc E 2 2

VIEW-INDEX

Watford's own Sophisticated
VIEW PRINTER DRIVER

for Epson FX80 & KAGA KP

VIEW-VIEW SHEET PRINTER
DRIVER for SILVER REED

(Officially approved by Silver Reed)

MINI OFFICE II (disc) E 1 4 • 5 0

This new improved REPLICA 3 from Clams is a
very powerful disc based TAPE to DISC Utility_
It now transfers even more programs than ever
before. Replica 3 will not work with all
programs but then neither will anything else.
30,000 Replicas have been sold to date. It has to
be good.

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 (449). English-Arabic printer
interface software. Numeric entry from either
left or right of number. Communications
software to send or receive 7 or 13 bit data

Different shapes of Vowels (e.g. Shadda,
Fatha, e t a  Different shapes of Hernia_ Full
English and Arabic character sets with all
special characters.

£85
(Price includes Alnoor ROM, Operating Manuals
& a full set of Arabic/English Keytops)

VIEW PRINTER DRIVER
ROM

(Professional facilities for
demanding users)

View is a powerful word processor, but until
now has seriously lacked in terms of printer
support. With the launch of our Printer Driver
ROM, which includes an extremely 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
Customised). Printers supported include:
Epson's MX, RX, FX, EX, IX,  JX80 range, H180.
KP810/910, ewicao,  JP101, HR15, M1009. GIP.
JUKI 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).

N W  control, Underline, Bold, Proportional
Spacing, Microspacing, Italic, Superscript,
Subscript, Condensed, Enlarged, Double Strike,
Set lines per inch numerically (e.g. LPI 6), Set
characters per inch numerically (e.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 daisrwheel, and Execute •
command when printing.

Other features include a very powerful on
screen preview, with bold, italic, underline,
super/subscript, 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. (Write in for a detailed leaflet).

Price: Only E33

ROMAS
THE CROSS ASSEMBLER AND

MACRO EDITOR
FOR SERIOUS PROGRAMMERS!

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

6502, 65CO2. Z80, 8085, 8041, 6809 and Z8
P.S. This includes the Acorn 6502 & 780.

A give away at O n l y  E29
Please specify 40 or 80 track disc when

ordering.

CREDIT CARD 24 HOUR
Ansaphone Hot Lines

n r  ( 0 9 2 3 )  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 (wi l l  not run with double density
OFSs1 facilities to discover the precise format of
your protected disc so that an exact copy can
be produced. Supplied with detailed
instructions. Please specify 40 or BO track disc
when ordering.

Only £20
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ARIES
CORNER

Aries B-32
Shadow RAM Card

18 months of intensive research and
development have produced a worthy
successor to the widely acclaimed Aries-B20.
the revolutionary Aries-B32. This 'second
generation' expansion board features 32k of
RAM and a 16k ROM socket.

Like the BBC Be,  the B32 provides 20k of
shadow screen RAM and 12k of sideways RAM.
Unlike the B i,  the B32 has simple software
commands which allow the user to reconfigure
the RAM as 16k o f  shadow RAM and 16k of
sideways RAM, or all 32k as sideways RAM.

With the 832, the programmer gets up to 28k
of RAM available for Basic, Logo, Corral, 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 'subject to the
copyright holder's permission) stored on disc.
The 632's sideways RAM can also be used to
extend any operating system buffer (such as
the printer buffer) or to load tape programs into
a disc system.

The B32 simply plugs into the processor
socket on your BBC micro -  no flying leads to
connect and no soldering. Provision of the on-
board ROM socket means that the Aries-B32
control ROM does not use up one of your
existing ROM sockets.

Price: B-32 E80 (carr. £2)

Aries B-12
Sideways ROM Board

This board is extremely well made, simple to
install, reliable when fully loaded and
compatible with the Aries B-20 and the Aries
11,32. For the business user or educationalist,
the compact and secure internal fining is ideal,
with 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 IZIF) socket may be fined 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 using
6264 static RAM chips.

The 612 system consists of two parts: a large
detachable 'mother board wh ich  carries the
extension ROM sockets and a small 'base
board' on a short ribbon cable, which plugs into
the existing sideways ROM sockets. This two'
board design eliminates the reliability problems
previously associated with some other ribbon-
cable based systems.

If you do not have an 832 or B20, a small
adaptor module 'the Aries B-12C) is available at
a nominal cost. The 6264 static RAM chips used
to provide the sideways RAM are advertised
elsewhere in our advert.

Price:
Aries B-12 E40. Aries B-12C £5

THE ARIES RANGE
HARDWARE

REQUIREMENTS
Aries 8-32 & BBC B, MOS 1.20, hardware plugs
into CPU socket.
Aries 8-12 & BBC B. MOS 1.20, hardware plugs
into all four sideways ROM sockets and
connects to the 1332 or the 620. The adaptor
Aries B-12C module is necessary where these
are not fined.
Aries 11-4138 BBC B. MOS 1.20, Hardware plugs
into 1MHz Bus.

ARIES B-488
IEEE-488 INTERFACE UNIT

The Aries-B488 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
'GPIB' or 'HP-IB') is the standard method of
interconnecting programmable laboratory
instruments and control equipment. Using the
B488, up to 15 devices may be connected in a
single high-speed data network.

Aries B-488 Unit: £238 (Carr E3)

OFFICE
MASTER

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 system
complete to trail balance.
FINAL ACCOUNTS -  Will take data prepared by
the Cashbook module and produce a complete
set of accounts as following: Trial Balance with
inbuilt rounding routine; Notes to the accounts;
VAT Summary; Profit & Loss AC;  Balance
Sheet.
MAILIST -  A very versatile program. Enables
you to keep records of names and addresses
and then 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 sates, purchase
and nominal ledger routines to provide instant
management information.
INVOICES &STATEMENTS G r e a t l y  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 tooter
messages facility.
STOCK CONTROL -  Allows you to enter stock
received, stock out, summary of stock items
and current holdings together with details of
total cost, total stock to minimum level, units in
stock ordering, quantity and supplier detail.

All this for only ET!
1Cassene or Disc/

OFFICE
MATE

•  DATABASE
•  BEEBCALC SPREADSHEET
•  BEEBPLOT GRAPHICS
•  WORD PROCESSOR
DATABASE -  Set up a computerised "card
index" system and add records/data to the file
your way. Features include search, sort;
mathematical calculations, printer routines, data
summaries, etc.
SPREADSHEET -- Offers a wide range of
invaluable calculation and editing features.
Beebplot will take files created by Beebcalc to
provide data portrayal in graph, histogram or
pie chart format.
BEEBPIOT -  Provides an easily assimilated
visual representation of numerical data.
WORDPROCESSOR -  Provides many routines
found in large and expensive packages.

OFFICE MATE Only CIO
(Cassette or Disc)

PLINTHS FOR BBC MICRO,
MASTER & PRINTERS

SINGLE BBC PLINTH
DOUBLE BBC PLINTH
PRINTER PLINTH
SINGLE MASTER PLINTH
DOUBLE MASTER PLINTH

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. I f  you use our stacked drives,
the remaining space can be used for further
peripherals e.g. Speech Synthesizer, EPROM
programmer or simply stationery. The
computer slides neatly in to the lower section
allowing easy access to remove the lid. The
printer plinth is equally sturdy but without the
cooling slots. 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.

BEEBMON

f i t  (care €1.50)
E20 'cam E2.00)
CIO I ca rr, . 5 0 )

(carr 1.50)
E25 (carr E2.00)

THE EUREKA CARD
(The Unique RAM Expansion System)

The Eureka Card is Watford's latest and most
sophisticated RAM expansion system. Using
advanced PAL based technology this card is a
breakthrough in RAM systems for the 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 WORDWISE 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 any
circumstances.

The Eureka board plugs into the 6502 socket
and has NO messy flying leads, It is compatible
with many other products from Watford, such
as our Solderless ROM Board and our
ROM/RAM Board. All  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 the
Eureka can offer you'.

Introductory price: Only E89 (carr E3)
(P.S. Eureka is only suitable for a standard
model B; i t  normally replaces any Shadow RAM
Lards present. Some speed degredation does
occur with fi l ing system access. Eureka cannot
be used at the same time as a second
processor).

The most powerful machine code monitor for
the BBC Micro E24.

Continued
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BOOKS (No VAT on Books)
15 Hrs Word Processor Using BBC £ 3 . 9 5
30Hour BASICIBBCMicrol £ 7 . 9 5
40 Best mach ine Code Routines £ 7 . 9 5
6502Assembly Language Program E l  9.95
6502 Application E 1 1 . 9 5
6502Assembly Lang. Subroutines £ 1 9 . 9 5
6502 Development System E 7 . 5 0
6502 Machine Codefor Humans E 7 . 9 5
6502 Reference Guide E 9 , 9 5
68000 Assembly Lang.

Programming £ 1 9 . 9 5
68000 Machine Code Programming £ 1 3 . 0 0
68000 Programming the E 2 2 _ 9 5
6809, Programming the E 1 6 . 9 5
ArtolMusic Graphics E 1 4 , 9 5
A User Guideto Wordwise Plus E 9 , 9 5
A Young persons Guide to

BBC Basic E 5 , 9 5
Advanced Disc User Guide £ 1 6 . 9 5
Advanced BASIC ROM UserGuide £ 9 . 9 5
Advanced User Guide for BBC E 1 5 . 9 5
Advanced Graphicswith BBC E 9 . 9 5
Assembly Language Programming on

BBC Micro £ 1 1 . 5 0
Adventure into BBC BASIC E 6 . 9 5
Applied Assembly Lang. for BBC £ 9 . 9 5
Assembler Routines forthe 6502 E 7 . 9 5
Assembly Language Programming

FOR the BBC Micro £ 8 . 9 5
Assembly Language Programming on the

BBC &Electron £ 8 . 9 5
Basic ROM User Guide E 1 1 . 9 5
Basic User Guidefor BBC Micro E 1 0 . 0 0
BBC BCompendium £ 5 . 9 5 .
BBC B+ UserGuide £ 1 4 . 9 5
BBC BASICtor Beginners E 7 . 9 5
BBC Forth £ 7 . 5 0
BBC Hardware Projects £ 8 . 9 5
BBC Micro& thesmall Business £ 5 . 7 5
BBC Micro ROM Book £ 1 0 . 9 5
BBC Master 128 High Flyer E 1 0 . 9 5
BBC Micro Advanced Ref. Guide E l  0.95
BBC Micro DiscCompanion £ 8 . 9 5
BBC Micro File Handling on E 6 . 9 5
BBC User Guide E 1 0 . 0 0
BI3C Software Projects £ 6 . 9 5
BBC Wordprocessor Beginners
Guide 1 7 . 9 5
BBC Within the Micro £ 1 3 . 9 5
BCPL User Guide E l  4
Complete FORTH 1 6 . 9 5
CP-M- 86 UsersGuide £ 1 9 . 9 5
CP-M Bible £ 1 6 . 5 0
CP-MHandbookwith MPM £ 9 . 9 5
CP-M Plus Handbook E 1 3 . 9 5
CP-M Sou I of E 1 6 , 5 0
CP-M The software BUS £ 8 . 9 5
Creative graphics on BBC Micro E 7 . 5 0
Disc Drive Projects for Micros E 5 . 4 5
DISC FIUNG SYSTEM (DFS)

Operating Manual for BBC £ 6 . 9 5
Disc Programming Techniques € 9 , 9 5
Disc System forthe BBC Micro £ 6 . 9 5
Exploring FORTH £ 6 . 9 5
FORTHonthe BBC Micro £ 7 . 5 0
Functional Forth forthe BBC Micro £ 5 . 9 5
Guideto BBC ROMs E 9 , 9 5
Graphs EitChartson BBC Micro £ 7 . 5 0
Hackers Handbook -New £ 6 . 9 5
nterfacing & Robotics on BBC E 1 5 , 9 5
nto View £ 4 . 5 0
ntroduction to COMAL E 9 . 5 0
ntroduction to LOGO £ 6 . 9 5
ntroducing 'C' E 9 . 9 5
ntroducing LOGO E 5 . 9 5
ntroduction to FORTH E 8 . 9 5
ntroduction to PASCAL £ 1 7 . 9 5
SO-PASCAL Reference Manual E 9 . 9 5
LISP2nd Edition E 1 4 . 9 5
LISP,A Beginners Guide to £ 1 0 . 9 5
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 E 1 7 . 9 5
Mastering Music E 6 . 9 5
Mastering the Disc Drive £ 7 . 9 5
Master Advance Reference Manual E 1 9 , 9 5
Master Reference Manual Part 1 E 1 4 . 0 0
Master Reference Manual Part2 [ 1 4 . 0 0
Micronet Handbook £ 6 . 9 6
Pointsof View £ 6 . 9 5

Programming the6502 E 1 6 . 9 5
Programming theZ80 E 1 9 . 9 5
Structured Basic 0 . 9 5
Structured Prog. with BBC BASIC £ 6 . 5 0
The Complete FORTH E 6 , 9 5
The Epson FX-KAGA PRINTER

CommandsREVEALED E 5 . 9 5
Turtle Graphics on BBC Micro E 7 . 5 0
Using FloppyDiscswith BBC Micro E 5 . 9 5
View3.0 User Guide £ 1 0
View Guide E 4 . 5 0
Viewsheet User Guide £ 1 0
Viewstore UserGuide £ 1 0
Using BBC Basic £ 4 . 9 5
Wordprocessing BBC

Beginners Guide 0 . 9 5
Wordstar 8ICP/M made easy £ 7 . 4 5
Wordwise + A User Guide £ 9 . 9 5
Z80 Applications E 1 5 . 9 5
280 Assembly Language

Programming E 1 9 . 9 5
Z80 Reference G u ide E 9 . 9 5

EPROM PROGRAMMER

The Watford Electronics' EPROM programmer
for the BBC micro is a high quality self
contained package. Programs all popular
EPROMs from 2K to 16K: 2716, 2516, 2532,
2564, 2764 and 27128. All manufacturers'
specifications have been followed to program
EPROMs at the correct speed - w r o n g  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 ino 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 filing system. More
than one program may be put in an EPROM. All
these facilities and more are explained in the
comprehensive and clear 15 page manual.

SPECIAL OFFER E69 (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. E 2 8 ( c a r r E 2 )
•  ERASER GT -  Deluxe version erases up to 18
chips. Has automatic safety cut-off to switch off
the UVIampwhenopened, E 3 0  (cart C2)
•  SpareUVtubes. E 9

BEEB
VIDEO DIGITISER

ow

Using any source of composite video icolour or
monochrome) and the Watford Beeb Video
Digitiser, you can convert an image from your
camera into a graphics screen on the BBC
Micro.
This uses the full graphics capacity of the BBC
micro in modes 0, 1 or  2. The video source may
he 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. S low Scan TV or receiving a
picture from a remote camera using a modem.
The output from the digitiser exactly matches
the graphics capability in each mode, with up to
8 levels of grey in mode 2. The unit connects
into the User Port and automatically scans a
complete picture in 1.6 seconds.
Both the black and white levels can be adjusted
manually for the optimum picture, or switched
to automatic for unattended use. The image
produced can be reversed if  necessary.
Full controlling software is supplied on a
normal sideways ROM and this is easily
accessed via additional •  commands. The
package is designed to allow easy input of
complex screens and give full access of the
data to the user, Once on the screen, the image
can be used as a normal graphics screen,
allowing any of the usual graphics commands
in BASIC or other ROM's to work on it,
A special print dump routine is included with
the driver programs. This is specially designed
to produce a fast, correctly proportioned
picture, with reduced "contouring'', resulting in
an accurate reproduction of the original image.
Detailed examples of driving this unit from
BASIC or other languages are all provided in
the extensive manual supplied.

E109 (Carr. £3)
IPrice includes) Digitiser Unit, Software in ROM
81 a Comprehensive Manual)
03BC 8+ and Master compatible, except Master

with Econetl

Magazine Maker
(As seen on W I

A combination of the AMX Pagemaker and
Watford's Beeb Video Digitiser.

Using any video that provides a composite
signal and the digitiser, images from a camera
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 being
the imagination.

Pictures can be doctored using Pagemaker's
graphics option to produce any number of
effects.

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 (carr. E3)
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W a t f o r d  E lec t ron ics
JESSA HOUSE, 250, Lower High Street, WATFORD, ENGLAND
Telephone: (0923) 37774; Telex: 8956095; FAX: 01 950 8989

VOLTMACE JOYSTICKS W a t f o r d

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 78 pin chip.

Price: E2

ACORN
MUSIC 500

BBC B, B+ 81 Master compatible.
You too can acquire this music package that
has already thrilled thousands, for:

ONLY E 4 9  (carr E3)
(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: ( E 2  c a m )

28 pin ZW SOCK ET (Teetool)

28pin OIL HEADER PLUG
SOLDER type
IDC CRIMP type

SPARES for BBC Micro
Keyboard
UHF Modulator
Speaker Grill
PowerSupply

RGB(6PINDIN)
RS423 (5 pinDomino)
Cassette (7 pin DIN)
ECONETI5pinDIN)
Paddles115 pin 'D')
BBC Power Plug Sway
Disc Drive Plug 4 way
Sway PowerConnector

£48 Keystr ip
f i t  Case
El Speaker

£59 Keyswitch

CONNECTING LEADS
(All ready made and testedl

CASSETTE LEADS 7 pin DIN Plug
to5pinDINPlug+1JackPlug
to 3pinDIN Plug + 1 Jack Plug
to? pin DIN Plug
to 3 Jack Plugs
8pinDINI06 pin DIN Plug (RGB)

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

Single £3.00 D u a l  E3.75

DISC DRIVE INTERFACE LEADS
BBC to Disc Drives Ribbon Cable
Single T w i n  16

MISCELLANEOUS
CONNECTORS

•
Plugs

30p
40p
25p
20p
80p
sop
75p

E6.95

£1.50
E1.95

E2
£25

E2
E1.50

Replacement FLEXIBLE 17 way
Keyboard Connector E3

8 WAY DIP SWITCHES
With these DIP switches soldered to their
keyboard, any BBC B or B+ 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 E1.00

E2.00
E2.00
E2.50
£2.00
12,50

Sockets
45p
50p
65p
30p

200p

95p

Dealer's List
UNITED KINGDOM

Badger Micros (Devon), Badger's Hill,
Southerton, Ottery-St. Mary, Devon EX11 1SE.
Tell 0395 68516.

Beebug Retail, Dolphin Place, Holywell Hill,
Si. Albans.

Cambridge Computer Store, 4 Emmanuel St.,
Cambridge CBI ' INF. 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, 86 Golders Greer
Road, London NW11.

Farnell Electronics, Canal Road, LEEDS LS12
2TU.
Tel. 0532 636311,

HCCS, 575-583 Durham Road, Low Fell,
Gateshead, Nr, Newcastle Upon Tyne.
Tel. 091 4870760.

Mancornp Ltd, Printworks Lane, Levenshulme,
Manchester. Tel: 061-774 1888-91388.

Microman Computers, Rainford Industrial
Estate, Mill 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: (03) 663 7411_

Alpha Computer Co, Shop 314 Chi Fu
Commercial Centre, Chi Fu Fa Yuen, Hong
Kong, Tel: 5.506592.

Computer Distribution Company, Parklaan, 47,
B09300 Aalst, Belgium.

E.B.N., Elisenstrasse 13, 1000 Berlin 41.
Tel: (030) 7952057

Lendac Data Systems, Unit 31, IDA Enterprise
Centre, Pearce Street, Dublin 12. Tel: 710796.

Scientex P_V.B.S., Zilversmidstraat 2, 8-2000
Antwerpen, Belgium, Tel: 03 233 59 06

Techno-matic Data, Holbergsgade 19, 1057
Kobenhavn K, Denmark

*Velobyte, Scheaedyksadyk 5a-6a, 3011 EB
Rotterdam, Holland, Tel: 10101 413 8197/414
5171.

Viking Tacna, Vestergade 12.1, 9620
Aalestrup, Denmark, Tel: 08 642622

•Acorn/Watford Referral Centres.

Viglen Console Unit
Enhance the appearance and convenience of
your BBC Micro & Master with the Viglen
console unit.

BBC E42; Master E51 (carr• ELI)

SURGE PROTECTOR Plug
Fitted in place of your normal main5 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.

E8.95 (can- E1.50)
Now also available with a built-in surge
Arrester, providing Protection for your complete
system

Spikes Cleaner Unit: E12•50 (carr E1.50)

8271
DS3691
DS1381S170
LM324
SN76489
SAA5050
UPD7002
2764•250nS
27128-250nS
27256
27512
4013
4020
4464
4816RAM
6264LP-8K

HAM
6507ACPU
65CO23M
65C12
6512A
6522
6522A
6845SP
681350
7438
74LS00
74LSO4
74LSIO
74LS123
74LS163
74IS244
74IS245
74ALS245
74LS373
74LS393
75453

ASSORTED
ROMS

ACORN BASIC 2
ACORN A V S
ACORN DNES

CHIP SHOP
E36

E3.50
E5.25
E0.45
E5.50
E8.75
E4.40
E2.50
E2.75
0 .95

£13
60p

E0.90
E8

E1.75

E3.00
E4.75
E9.75

E9
00.00

£3.40
E5.00
E6.00
€2.95

40p
25p
25p
25p
80p
lop
130p

11.00
E2,75
E1,00
1E1.00

70p

E19
E25
£17

Acorn OS 1.2 £ 1 4 :
Acorn OS B + 1 2 5
Acorn BCPL E 4 2
BCPLCalc Pack E 1 5
BCPL. Stand Alone
Generator E 3 6
Basic Editor E 2 2
ULTRACALC £ 5 2
BROM Plus E 3 2
Buffer &Backup E 2 0
Beebmon E 2 2
Beebfont E 2 5
AcornCOMAL £ 3 6
Acorn FORTH £ 3 2
Acorn Graphics £ 2 5
Graphics Extension Rom
GXR-B E 2 1
GXR-B+
Acorn LISP
Acorn LOGO
ISO Pascal
ISO-Pascal Stand
Alone Generator
ICON Master
Logotron LOGO
Micro Prolog
MicrotextDisc
Mini Office ROM
ADMIT
Serial ULA
Video ULA
TERMULATOR
MUROM
SLEUTH ROM
STUDIOS Disc
Toolkit Plus
Communicator
Disassembler
Help!!

E22
E35
€42
E42

E30
128
£45
E62
E48
E47
E29
£13
E15
E25
E21
E23
E113
E31
E49
E16
E27

Prices subject to change without notice and available on request. ALL OFFERS subject
to  avail ibil i ty•
Mail Order and RETAIL SHOP. Trade and Export inquiries welcome.
Government and Educational Establishments' OFFICIAL ORDERS Accepted.
Shop Hours: 9.00am to 6_00pm. Monday to Saturday. Thursdays 9am to Burn (Free Customer's Car
Park)
VAT.  UK customers please add IS% VAT to cost incl. Carriage.
CARRIAGE: Unless stated otherwise, minimum El on all orders. £2 on Larger items,
On bulkier items, E7 Securicor charge applies. Overseas orders, carriage is charged at
cost.
Specifications of all products are given in good faith but is subject to change without
notice. Some items vary in their availability. Please m g  for latest delivery situation.



r Safe power  from
a car battery:
Mike Cook shows h o w

Plug into
your Jag

FOR some t ime now people have been
asking me to provide a method of  pow-
ering the BBC Micro from a car battery.
Most people who ask assume that it is a
simple matter — after all there are inte-
grated circuit  voltage regulators avail-
able so why not simply use one of those?

Well to be honest it is not as simple as
that and I knew it, hence the reluctance.
Also I was a little wary about the liability
which might  be  involved i n  producing
such a kit.

After al l ,  unl ike any o f  my previous
projects, the potential to  damage your
computer is there.

However, I was galvanised into action
by yachtsman Peter  Pederson. w h o
phoned roe one Thursday to request just
such a device. I asked him when he was
sailing and when he said "Tuesday", I
swung promptly into action.

To begin wi th the BBC Micro has a
power supply capable of delivering three
different voltages. 5V. —5V and 12V.

In fact  the computer only needs the
first two to operate and you can even do
without the —5 volt supply i f  you don't
want the sound. tape storage and serial
ports.

So let 's look f i rs t  o f  a l l  a t  how t o
supply the —5V and we can worry about
the other voltages later.

A car battery is nominally 12V but i t

C o m p u t e r
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Figure S i m p l e  series regulator
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can range between 13.5 and 9V depen-
ding on its state of charge. This must be
reduced t o  a  stable 5V as  computer
circuitry can only work between 4.75 and
5.25V.

The s i m p l e s t  w a y  t o  reduce  t h e
voltage is shown in Figure I. This is just a
resistor in series with the computer: i f
we choose the value correctly it will drop
the excess voltage and leave 5V for the
running of the computer,

Those o f  you not  already convulsed
with laughter wil l  no t  be  surprised t o
know that when someone once asked
me to  calculate the resistor value for
them I declined.

This simple method will not work for
many reasons, the main one being that
the computer does not draw a constant
amount of current.

The current demand of  the computer
changes during every part of  the clock
cycle so for this system to work we need
to make the  resistor variable and t o
make i t  change i t  in sympathy with the
computer's changing demands.

Of course th is  i s  impossible simply
with a resistor but we can do something
similar with a transistor_

Figure II shows the basis of a simple
transistor series regulator. The t ran-
sistor is working in the common emitter
mode and this is  sometimes called an

Figure k Simple
minded approach

Vol tage s e n s o r

Supp ly

1

Load

Figure III: The principle of a switching regulator

emitter follower.
The name te l l s  you how i t  works:

Whatever voltage you place on the base,
the voltage on the emitter follows it.

In fact the emitter voltage i s  always
0.7V lower than the base voltage due to
the forward voltage drop on a  sil icon
junction.

But i f  the voltage is constant and the
emitter's load (our computer) varies then
the t ransistor  mus t  pass  a  var iable
amount of current in order to keep the
emitter voltage constant.

The transistor will have a current gain
so the current we need to supply to the
base i s  smal l  compared t o  t ha t  the
emitter will supply.

Figure I I  shows a  zener diode sup-
plying a  constant  base vol tage. For
those who have no t  met  them, zener
diodes have a predictable, and almost
constant, forward breakdown voltage
and they are often used for small current
power supplies.

Most voltage regulator ICs are based
on the series transistor principle and you
can qui te easily ge t  devices that  wil l
pass the 3  amps required to power the
BBC Micro.

However, a  c l o s e r  l o o k  a t  t hese
devices reveals that although they will
pass the current they will not handle the
power dissipation.

If we have 13.5V being reduced to 5V
then the  difference (8.5V) i s  dropped
across t h e  s e r i e s  regu la to r.  T h i s ,
coupled with the 3 amp current, results
in a 25  (8.5x3) watt power dissipation.

That i s  a s  m u c h  power  a s  m o s t
soldering irons and it is not easy to get a
device to dissipate that much heat, so
the series regulator solution is not very
practical.

Incidentally, using a series regulator it
would b e  impossible t o  generate the
negative voltage needed.

The modern solution to  low voltage, 1
high cur ren t  power  supp l ies  i s  t h e
switching regulator t h e r e  is one inside
your computer already.

This uses a high voltage, low current
mains transformer and converts it into a
low voltage, high current source for your
computer. To see the principle look at
Figure
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the capacitor will start to rise. Eventually
it would reach the same value as  the
input voltage but what we do is to meas-
ure t h e  vo l tage r i s i ng  and  when  i t
reaches the value we want we turn the
switch off.

What happens then i s  tha t  current
drains out of the capacitor into the load
and the  capacitor voltage drops. We
sense this and give the switch a quick
dab on to raise the voltage again, I f  we
do this fast enough we can maintain a
steady voltage.

In practice the use of a resistor would
absorb too much power and so we use
an inductor. This  has the  property o f
resisting rapid changes in current while
it maintains a low resistance.

Hence we get  a  voltage rise on the
capacitor slow enough to measure and
feed back  the  s igna l  t o  contro l  t h e
switch. Figure IV shows the basis of  a
practical switching regulator.

The transistor T i  is turned on and off
at a  f i x e d  f requency  b u t  t h e  r a t i o
between the on and o f f  t imes is  con-
stantly being changed by a pulse width
modulator.

'The switching
transistor will
dissipate
comparatively

[ l i t t l e  power'
This is fed an error signal derived from

the d i f ference between a  reference
voltage and  w h a t  i s  ac tua l ly  be ing
produced at the output_

You wi l l  no t ice  t h a t  we have a lso
added a  d iode i n  t he  circuit_ This i s
because when you suddenly switch off
the current from an inductor, the mag-
netic f i e l d  i t  created co l lapses and
generates a reverse voltage. The diode
catches th is  and al lows recirculation
current to flow.

The eagle-eyed among you might be
saying, "It's all very well but we still have
a transistor passing all the current-. This
is true but now the transistor is either on
or off.

When i t  is off there is lots of voltage
across it but no current through it: When
it is on there is lots of current flowing but
very little voltage dropped across it.

As the power dissipation is  given by
the product of  the voltage and current
you can see that the switching transistor
will dissipate comparatively little power.

Compare this with the series regulator
where the transistor was half on and half
off, ac t ing  effectively l i ke  a  variable
resistor.

There a re  a  number  o f  integrated
circuits available to aid the construction

of a switching regulator.
When I was searching for a device to

use, the L296 from SOS caught my eye
because i t  contained near ly  a l l  t h e
components required t o  make a  h igh
current regulator i n  one  package.
While i t ' s  no t  cheap, i t  i s  reasonably
priced for what it does.

The circuit of a battery powered BBC
Micro supply regulator is shown in Figure
V. A quick glance will reveal that i t  will
supply the —5V as well as the 1-5V.

This is achieved by winding an extra
coil on the inductor and in effect making
a transformer. The voltage is then recti-
fied with a simple diode and capacitor.

The regulation (stabi l i ty o f  voltage
with increasing current) is  not as good
as the + 5  volt side but then in the BBC
Micro i t  does not have to be.

The oscillator is set to run at 100KHz
by R1 and C l  and the stability o f  the
feedback loop i s  controlled by C2, C3
and R2.

There is a soft start mechanism that
slowly applies the power to your com-
puter and the time taken to achieve full
power is controlled by C4.

On the output side. D l  is not just any
old diode but a very fast Schottky power
diode. If you used a slow diode then the
charge storage could bui ld up  a  high
voltage and cause reduced efficiency
and excess power dissipation.

T i  is a safety device — a Silicon Con-
trolled Rectifier (SCR) which can protect

SUPPLY
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Figure IV: A pract ica l  switching regulator
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against over-voltage. An SCR is normally
like a n  o f f  switch bu t  when a  smal l
voltage is applied to the base it turns on.

The point is  that i t  remains on even
when the gate signal i s  removed. The
only way to turn an SCR off is to reduce
the current through it to zero or below.

Incidentally, a  current below zero i s
just a  current f lowing i n  the opposite
direction.

What happens is that inside the L296
there i s  a  c i rcu i t  t ha t  moni tors  t he
output voltage. I f  i t  i s  larger than i t
should be, i t  generates a voltage on pin

This fires the SCR and it shorts out the
output t h u s  p reven t ing  t h e  excess
voltage being applied to your computer
and damaging it.

You w i l l  on l y  g e t  a n  over-voltage
output when the switching transistor of
the L296  i s  permanently closed. The
SCR is chosen so that i t  will withstand
this short circuit current and the only
device to blow will be the L296.

This is infinitely preferable to blowing
all t h e  ch ips  i n  your  computer  and
anyway it will probably only be triggered
when the L296 is faulty.

To protect itself from excess current
the L296 has a current limiting mechan-
ism. Current flowing through it is passed
through a  res is to r  and  t h e  vol tage
across that resistor is monitored.

When i t  exceeds a certain value, the
switching transistor is turned off .  This
will cause the current to rise again but,
due to  the sof t  start mechanism, th is
happens slowly.

So that under short circuit conditions
the maximum current flows and triggers
the over-current sensor, the current then
drops to zero and the soft start mechan-
ism slowly ramps up the current until the
limit is reached.

This means that the average current
flow during short circuit conditions i s
considerably less than the maximum.

To turn the power on and off you can
switch the battery lead. However, this

Tom to Page 98
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-4 From Page 97
involves switching heavy currents. An
alternative is to use the inhibit feature of
the L296.

This stops the regulator from switch-
ing unti l  the  inhibit leads are shorted
out. And as this only takes a few milli-
amps any miniature switch can be used.

The power supply is  capable of  sup-
plying sl ight ly more current than the
computer's own supply. In  theory there
should be 4  amps available but I have
not taken it that far.

When test ing th is I  used my  bench
power supply s o  tha t  I  could 'try the
effects of different input voltages.

It was quite weird to see the voltage
meter rise and the current meter fall at
the same t ime.  Th is  i s  because the
larger the input voltage the less current
is needed to supply the same amount of
power.

Now we turn to the problem of the 12V
supply. This is not used by the computer
itself but is used to power a disc drive
along with the 5V. So, i f  you want to use
a disc drive with your computer you need
a 12V supply as well.

This presents a  prob lem because
regulators usual ly  need a  f e w  vo l ts
greater i n p u t  vo l t age  t h a n  o u t p u t
voltage.

In addition you remember I said that a
battery voltage can drop below 12V so
what we need is a circuit that will supply
a constant 12V even when the battery

Fitl. 10K I n h i b i t

9

I 0
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R I

4K7 1 3 3 , F

C 2

15

Di 10T0030

drops below this value.
Well it turns out that a variation of the

switching supply can be made that steps
up the input voltage. The principle i s
shown in Figure VI.

In addition to the switching regulator
switch S1 there is a switch S2 that con-
nects the inductor to ground: They are
both switched together.

When they are on the inductor builds
up a  magnetic f ield around i t  but  no
power i s  s u p p l i e d  t o  t h e  o u t p u t .
However, when the switches turn off the
field collapses very rapidly.

It is  the speed o f  change of  a mag-
netic field that determines the voltage it
induces, so a rapidly collapsing field will
induce a higher voltage than caused the
field.

This is then rectified, smoothed and
sent to the load. The circuit of the 12
volt regulator is shown in Figure VII —
notice it is similar to the other regulator.

Figure VI Vo l t age  step up pr inciple

02 I  N4-001
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50uH
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.1 .
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Ti TIC1160
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0 V

The step up function, implemented by
the second switch, is done with a power
VET. As we want a 12V output we must
feed a  fraction o f  the output voltage
back into the L296 and this is done by
R5 and R6.

No crowbar over-voltage is implemen-
ted as. when running from a battery. any
over-voltage wi l l  n o t  be  suff ic ient t o
damage a disc drive.

As you only want to run the disc motor
when you are loading and saving pro-
grams there is a  switch to turn off  the
regulator. T h e  l i n e s  marked i nh i b i t
should be shorted to ground to turn the
modulator op.

To save battery power only switch this
on when you are about to use the drive or
it can be connected to the same switch
as the other regulator.

If you are going to use two switching
regulators. i t  i s  impor tan t  t h a t  t h e
switching be synchronized to prevent all

Supp I y

S i  L

•
1

52
1
1-7 Load

To p

B8.

Ffgure V

sorts ol
Fortu

for sync
lator, ir

The
toroida
charac•
depend
you USE
difficult
cially rr

'S11
mi
ca

Layo
becaus
need t
earth li

Also.
ing at 1-
all the
preven'
inducte

To
circuit
This alc
is avail
41. Thi

Note
two ver
COMPO



!nted by
a power
ie must
voltage
done by

Diemen-
ery, any
;lent t o

motor
ing pro-
off the
inhibit

turn the

itch this
• drive or
a switch

witching
hat the
.vent all

lad

Ti pin 7 on ICI

Battery
C

4.70Our

8 5

Figure Vii. 1 2  Volt regulator

1C2

L296

C8 2.2uF
===,

AAAAik—
R9 10K

sorts of nasty intermodulation.
Fortunately, the L296 has a provision

for synchronizing with an external oscil-
lator, in this case the 5V regulator.

The c o i l s  shou ld  b e  wound o n  a
toroidal co re  w i th  a  s o f t  saturat ion
characteristic, t h e  number  o f  tu rns
depending on the type of core material
you use. As these inductors are rather
difficult to  wind I  have had them spe-
cially made for this project.

'Switching from j
mains to battery
can be tricky'
Layout i s  qu i te  impor tant  a s  we l l

because all the heavy current earth lines
need to  be separated from the signal
earth lines and joined only at one point.

Also, as  these regulators are switch-
ing at high speed it is important to keep
all t he  l ines a s  short  as  possible t o
prevent the introduction o f  distributed
inductances.

To this end I have laid out a printed
circuit tha t  includes both regulators.
This along with all the other components
is available as Body Build pack Number
41. The order form is on this page.

Note that you can obtain the pack in
two versions: One that contains just the
components t o  produce t h e  two  5 V
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39R

L2

supplies and the other that includes the
12V supply as well.

Also included in the latter pack is an
auxiliary power socket just like the one
on the BBC Micro to plug your disc drives
into.

Having made the regulators you now
have to install them. The simplest way is
to replace the  spade connectors with
wires from the switching regulators. The
two inhibit switches should mounted at a
convenient place,

Alternatively you might want to switch
from mains t o  battery operation. This
can be  tricky because o f  the contact
resistance o f  the switches causing a
voltage drop.

Remember also that you will have to
switch three voltages and so  a  three
pole change-over switch would have to
be used o r  three separate switches
changed over at the same time.

Also remember only to change them
when the computer is off to prevent any
damage.

On no account float charge the battery
(charge the battery while operating the
computer). This is because most battery
chargers are not isolated from the mains
and therefore, if you use them your com-
puter becomes connected directly to the
mains, a  condit ion tha t  could prove
fatal.
•  So there you have it. Free from the
mains at last. Free to use your computer
in the garden. caravan o r  even sail ing
around the world. See you next month.
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BEEB BODY BUILDING
PACK ORDER FORM

Body Build Pack 41 to build a
Switched regulator.
411al Triple supply Kit E 4 9

Assembled E 5 6
41(bl Dual supply Kit E 2 9

Assembled E 3 4

Address

Post code

All prices include VAT and P&P

Conditions of sale. Musbury Consultants
guarantee the components and sub-
assemblies supplied. However, they will
not be liable for any consequential
damage however caused arising from the
use of this.

Make cheques payable to  Musbury
Consultants and send to:
8 Fairhill, Helmshore, Rossendale, Lancs.
BB4 4lX

Foreign orders a d d  1 3  i f  a irmai l
delivery is required,
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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

a m i g  E D U C AT I O N  SOFTWARETIMETABLE SOFTWARESYSTEMS
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 rooms,

250 subjects, 250 students per year, and 120 subjects per year.
POWERFUL ROUTINES
• Extensive spreadsheet commands (swap MON p_3 with TH1 I
• A u t o m a t i c  allocation of elective subjects into blocks,
• S p l i t  up large subSects, or combine small subjects.
• F a s t  machine code clash calculations.

EXTENSIVE PRINTOUTS - with flexible options
Student printouts: subtect 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). CIO 00
Standard Version £80.00 (upgrade from starter pack 17(L00). •

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. E24.00
PLANE MOTION Animated car moving on an inclined plane as two graph...
are plotted. Vector display of forces E213.00
DC CIRCUIT MASTER Students build & test a wide range ot circuits using
batteries, resistors, wires, diodes and lamps. L28.011

ACCOUNTING TUTOR Students explore journals and ledgers. 1210.00
All classroom software is 5ultahle for use on EWnet network.
BBC 80 track DI'S disk format (Time Chart on double sided disk).

Add E5 00 for airmail postage.
Send payment, school order, or write for details to AMIC
Waratah Street, Ascot Vale, Victoria, AUSTRALIA 3(132

700 MICRO USER A p r i l  7987

MICROS -  MONITORS -  DRIVES
PRINTERS -  8271/1770 & COMPONENTS

BD.C. MCROS -  tree courier delivery
Master 128 wic Sohware E 4 4 . 6 . 0 0
Master Compact-base E 4 3 2 . 0 0
PRINTERS AND MONITORS
Full range -  sae or cad
VIGLEN CONSOI FS
BBC B Console £ 4 7 . 5 0
Master Console £ 5 5 . 5 0
ADVANCED COMPUTER PRODUCTS
Adv 1770 DIS or Aov Dlsc £ 3 2 3 0
Advanced Disc Investigator E 2 7 2 5
3M BRANDED 515" DISKS
Boxes ot 10 rIOT SS DO

80T SS DO
WINCHESTER -  Fully CoMOInBit
Own power supply & tan -  Plug inS gal
(B. requires ADFS. B requires

770 + ADCS)
10MB (ex VAT C425.001 £ 4 8 8 . 7 5
20MB lox VAT £495001 E 5 6 9 . 2 5

-  new switched cased drives with
BBC laads
SINGLE (4004ur £ 1 0 5 9 5
DOUBLE (800k) E 2 0 9 . 9 5
POWER SUPPLY a d d  £18.50 S

E23.50 D
D F l I
8271 DFS Kit (Inc 13NFS Rom)
8271 DFS Kit (without Born)
1770 DFS Kit (Inc. Acorn Flom)
1770 Compalible board-I-7438's
Acorn ADFS with utilities

Address,

£10.50
E17.50

£53.50
£40.90
£44.95

E27.50

CONTROLLERS,  CPU'S, ETC
8271
W131770i72
65024 CPU
65002 Low Power CPU
6522 VIA

MEMORIFS
6264 LP-15
4416-15NL (IMS or NEC)
Al 464.12 (Solidisk 41254-12)
41416-15 (Watford 43415)

PROMS  VPP 21V as available, otherwise
12.5V
2764-25Ons
27128-250ns
27256-250ns
27C256-250re

ITL-DFS CHIPS ETC
7438
741.504
741510
74LS123
74LS136
741.S163
741Si 74
74LS244
74LS245
74LS393
CD4013B
CD4020B
SPECIAL OFFER -  Deduct 5% for 2
or more products_ Except drives

ALL PRICES INCLUDE V.A.T.

contex
computing

Please RIO me f o r  BBC: E l  B E 6 +  EiMaster E _ 1  Compact
Cass I D  5.25 0 3 , 5 '  I  l4 C 1 6 0 I

Enclosed E o r  debit my Access card no

C24.80
E14.80
E4.90
E8.20
£3.60

£2.85
£2.45
£4.90
a  45

£2.65
£3.05
£4.95£6.35

0.35
E0.25
£0.25
E0.55
£0.35
E0.55
E0.55
£0.70
E0.85
E0.70
E0.45
£0.55

Mail order only to:

Cp microsystems
Prices inct of VAT - Post a d d  65p or tor

Ddves add m e m  £4.60 (2) DM  IWincheilw
Console')

L a '  SEND SAE FOR FUEL UST.AU. GOOOS NORMALLY IN STOCK

32-34, Surbiton Road, Kingston upon Thames, - 9 4 8  2nd Onys
Surrey KT1 2HX. t r  0 1 - 3 9 3  3975 Lobe Auth Orders acceded

BANK MANAGER Itor cfiso systems only)
The most advanced and versatile personal bank account management program avalable for
al BBC comers. Consistently acclaimed

data entry is a deligrn professional excellent product" Micso User April 86
Enter cheques arid receipts, Standing Orders any frequency. Automatic date sequencing.
Reconcile statements. Search, amend and delete. Unrecordle. MC/09 forwards of backwards.
Analyse expenditure_ Forward cash how forecast. Up to 36 simultaneous bank' 'bank, credit,
cards, savings, cash) accounts online simultaneously, inter-account transfers, 9999 standing
orders, 99 analysis categories, 12 adual and 12 budgets per category. over 4.000 postings on
an 801k disc. Reports to screen or dialer. Graphics. Foreign currency support Password. File
recovery. Auto exec. file. Field Kiting. Itemised look ahead. Programmable report writer

Standard Bank Manager for the BBC B, B4 E1730
BANK MANAGER MASTER (for disc systems only)
Version 2 now available. Inciudes all of the facilities of the standard Bank Manager pis ADFS
file system suoport shadow screens, uses sideways RAM, 40 or 80 oolumn screen reports,
irrproved graphics, rnt windows. function key support and onscreen labels, additional functions
added b the akearly extensive report factities.

Bank Manager Master for the MASTER and MASTER COMPACT EZZSO
Upgrade from standard, return original disc and Ett.00

BANK MANAGER BUSINESS UTILITIES Oa disc systems only)
For ie 'prolessonar who also uses the BANK MANAGER to coned the business accounts
the BUSINESS UTILITIES add double entry Mal balance and programmable spreadsheet
analysis reports. Generated from cheque and cash transactions keyed into BANK MANAGER.
Just pass the reports to your accountant! Use with either standard or master/con-pact
version.

Bar* Manager Business Utility Pack I E12.00TYPING TUTOR
DitiSokly learn to touch type. Over 90 smoothly graded lessons graduate you from the basic
horse keys to complete keyboard mastery. Unique word scan line checking. Target WPM and
percentage correct. You may revise the targets or lessons as required. &Kilo key clidc for
positive key depression. Establish a typing rhythm using the automatic metronome. Free format
option. Recommended.

for BBC B, B+, Master end Compact Cassette E9.50, Disc E12.50
Aft PRICES FULLY INCLUSIVE, FREE POSTAGE WITHIN U.K. Enquiries and Access arida
card orders telephone 023 03 347

CONTEX COMPUTING, 15 Woodlands Close,
Cople, Bedford 111(44 3A.IE
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Nigel Peters goes into

the decisions game w i t h i
SERIES

the IF T H E N  structure]

Making some
Basic decisions
AFTER our forays into arrays last month,
I've decided to deal with decisions this
time. So with no more ado let's look at
Program I ,  a  c lass ic  o f  brevity and
uselessness_

10 REM Program I
20 INPUT"Give me a number ',number
30 PRINT number

Its almost spectacularly silly. In case
you haven't figured ou t  what the. pro-
gram's doing — probably because it's so
simple you feel  t ha t  you mus t  have
missed something — I'll explain.

Line 20 prompts you for  a  number.
When you give it one, i t  is stored in the
numeric variable number- and the next
line just prints this out.

So all the program does is to get you
to type in a  number and then tell  you
what you've typed in.

Notice that you give the program a
number and  i t  has  t o  p r i n t  i t  ou t .
whatever t he  number  i s .  I t  has  n o
choice_

This is  something that  a l l  the  pro-
grams so far have in common. The micro
runs them l ine by line, one after the
other, sometimes going round loops but
always obeying every statement_ I t  has
no choice as to whether it does a line — it
just does it.

The trouble is that real l i fe isn't like
that. In  our  everyday l i fe we have to
make decisions — i f  I've only got  6 0
pence left I can't buy another pint.

We also choose between alternatives
— if it's my round I'll have a half of bitter,
if i t ' s  yours make i t  a  double m a l t
whisky.

To be any use our programs have to
make decisions as  wel l .  Program I I
shows one way of doing this in Basic.

10 REM Program I I
20 INPUT*Gi we ne a numbeC,number

/ 3 0  IF  number:3 THEN PRINT " I t ' s  •;num
I be r

Alright, s o  i t 's another rather trivial
program, almost identical to Program
Don't l e t  appearances deceive you
though, because it contains the seeds of
some very powerul programs.

It allows you to  make decisions, o r
rather, te l l  t he  micro when t o  make
decisions and how to make them.

The first two lines should cause you no
problems by now — if you've got this far
you've almost certainly understood Pro-

gram I, from which they're been taken.
The last line, line 30, introduces two

new Basic keywords, the ones that allow
the micro to take a decision. Yet despite
the fact that they're new. I  don't  see
many people  hav ing  problems w i th
them.

After all the last line reads like Eng-
lish. It's obvious that if number contains
3, then the program will display:

It's 3

What happens i f  number  doesn ' t
contain 3 but 4 or 2 or 121? Try i t  and
see for yourself.

Unless you've got a version o f  Basic
that differs radically from mine, you'll

see that the number in number IS only
printed out if number contains 3.

Otherwise that final PRINT is ignored
and effectively line 30 does nothing. So
the program d o e s  d i f f e ren t  t h i n g s
depending on the value in number.

In effect  the  program has  made a
choice, performing d i f ferent  act ions
depending on the input given to it.

Alright. so we've forced i t  to  take a
decision and we told i t  what to do. but
the actual choice depended on what was
happening when the program ran.

We don't know what number will be, so
we don't know what will happen until i t
happens. The micro alters its course of
action depending on  t h e  prevai l ing
circumstances.

All this is done using Basic's IF. ..THEN
structure which takes the form:

IF a condit ion i s  t rue  THEN do something

What happens is that when the micro

comes across an IF it realises that what
comes next is a condition. In this case
the condition is:

nude r=3
When number is equal to 3  then it's

obvious tha t  the  condit ion has  been
met. This i s  known a s  the  condit ion
being true.

The program now  g o e s  o n  t o  d o
whatever action i s  specified a f ter  the
THEN, i n  t h i s  case  j u s t  p r in t i ng  a
message.

Should the condition no t  be  true —
which happens whenever number i s
anything bu t  3 ,  say  5  o r  ' 99  — then
whatever comes  a f t e r  t h e  THEN i s
ignored. No message is printed.

In effect the IF., .THEN acts as a switch
between two courses o f  action. IF the
condition i s  true. THEN the  following
action is performed. IF it's false THEN, in
effect, the whole line is ignored.

In Program II  th is means that when
number is 3  the bit of line 30 after the
THEN is performed. If number isn't equal
to 3. then nothing happens.

Try changing the condition in Program
II to:

or:
number:7

number=-3

and see what this does to the program's
behaviour.

While in this example the IF.. .THEN is
performing a fairly trivial task i t  would
hardly be an exaggeration to say that the
IF.. THEN construct is one of  the most
.powerful features in Basic.

All non•trivial programs have them.
Program III gives a flavour of  how they
are used.

10 REM Program I I I
20 PRINT "Option one -  1 '
30 PRINT "Option two -  2*
40 PRINT
50 INPUT "Choose an opt ion 'choice
60 IF choi ce=1 THEN PRINT 'You p i  cked

option one
10 IF choice:? THEN PRINT 'You p i  cked

option two"

Here lines 20 to 50 have you choosing
between two options and storing the
result i n  choice_ This i s  then used in
lines 60 and 70 to decide which mess-
age is printed.

It doesn't take much imagination to
see that instead of giving a message the
cede after the THEN could do all sorts of
things.

One choice could send the program
off to  calculate a  single person's tax
code, the other to calculate a married
man's allowance. Or one choice could
give you another game while the other

Turn to Page 102 PI.
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SERIES

From Page 101
brings i t  to  an end or  shows the high
score table.

Anywhere that either you or  the pro-
gram has a choice. there's an IF.. .THEN
lurking. And as  we'l l  see  i n  the  next
couple o f  months .  I F. .  .THEN i s  a n
extremely powerful structure.

As an intellectual exercise, can you
spot the differences in the meaning of:

numberr3

30 number:3

30 I f  number:3 THEN

In the first case the value 3 is assig-
ned to the variable number.

In the second the IF has the micro
checking to see i f  number contains the
value 3_ I t  m i g h t  be  c learer  i f  you
remember that:

in:

and:

is short for:
number:3

tEl numberr3

In the case of the IF, the equals sign is

102 MICRO USER Ap r i l  1987

Table!

<>

<=

equal
not equal
less than
greater than
less than o r  equal
greater than o r  equaL

being used a s  wha t  i s  known a s  a
comparative operator.  I t  asks  f o r  a
comparison t o  be  made between two
things. t h e  comparison being true i f
they're both the same.

Were not  jus t  stuck t o  the equals
sign, we can make other comparisons
using the operators shown in Table

I won't go into them in detail, I'll leave
it to  you to  experiment with them and
see what they do.

Program IV shows the  "no t  equal"
operator in action. Here the message is
only printed if number is not equal to 3,
the exact opposite of Program

10 REM Program IV
20 INPUT "Give me a number '  number
30 IF number<>3 THEN PRINT "You d i  dn'

t pick 3'

Once you've f igured Ou t  how tha t
works and tried using some of the other
operators, take a look at Program V. the
last program this month.

10 REM Program V
20 INPUT 'Give me a  number "  number
30 I f  riumber<>3 THEN PRINT 'You d i  dn'

t p i  ck 3 '
40 IF numberr3 THEN PRINT "You picked

3'

This contains our old friend number
and two IF statements. The first checks
if number is anything but 3 and tells you.
If number is 3 it tells you that as well.

Whatever happens one of the two IFs
is true, so one of the messages appears.

This is rather different from Programs
II and IV when the program simply halted
if the condition was true. Now al l  the
alternatives are catered for.

Try u s i n g  t h e  o t h e r  comparat ive
operators in  Program V  and see what
happens when they are combined.
•  That will give you enough to keep you
busy unt i l  next month, when we' l l  be
taking some more decisions. What else?
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OR LEARN Y6t-iR LESSON THE HARD WAY
• • •• • g  • •-m"

In our  competitive world i t  has never been more important
to study for success w h e t h e r  in exams or continuous
assessment. Now VISION SOFTWARE can help. Both in the
classroom and revising at home. VISION SOFTWARE
provides that vital reinforcement essential to those taking
CSE. GCE. 16-plus or GCSE courses.

Each subject is covered in depth and presented as a course
of separate units, so your syllabus can be met precisely. Extra
information is always provided by the software to give the
encouragement that is so essential, while each disk and
cassette pack comes complete with a User Guide containing
all the necessary study diagrams.

Developed by teachers p r o v e n  in the classroom i s n ' t  i t
about t ime VISION SOFTWARE was helping you.

Prices from
.t10.90

i nc  VAT.
Pg/p

AVAILABLE ON MAIL ORDER FOR:
Amstrad 464. 664 and 6128
BBC B. B+ and Master
Electron
Spectrum 48K. 128K
and Spectrum-plus.

FOR A FREE CATALOGUE: simply complete the coupon and
send i t  to Disney Limited. FREEPOST, Sutton Coldfield,
West Midlands B72 1BR (No stamp required).

Please send my FREE catalogue of
Vision Software.

Chemistry El

Name  B i o l o g y

Address   H i s t o r y

Post code

I Amstrad:. B B C

IElectron 0  Spectrum
1

0
Subjects of interest and
microcomputers are:

French D
Information
Processing r3

Physics E

El C o m p u t e r  E
Science

0  Geography L I

German L i

Other

Other
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ONLY
C209RIVE.95

2 MEGABYTE DUAL D
sv." doublet-sided  50140 track
switchalsto disc drive. Formott

capacity with DDOS 1.4 Mb

D o n ' t  miss this amazing special offerfrom Opus — a choice of powerful
1 or 2 Megabyte disc drives at simply
magic prices.
Choose our 1 Megabyte drive for just £109.95 or 2
Megabyte dual drive offering for only £209.95.
Our prices even include VAT and FREE delivery!
And, if you need on 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 DDOS

WIRRCLE/S

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 CAO.

Tr 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 — we'll guarantee delivery within 72 hours
Our Megabyte Miracles offer is available for a
limited period only, so call today to avoid
disappointment.
Generous education and dealer discounts available

Opm Svppie, O r r n l . c l •  Way, Holmertixep. Ir•duorird S w r e y 1
Kelm r m o  kdimong (PACES INCLUDE VAT ANOCAARIAGE - UK,AtAnbanci odyl

M e g a b y t e (unformatleclSyterns(s)a t £109.95each
2 Megabyte(unformattedSystern(s)a t £209.95each

Ppos Double Needy Disc Interface at £40.00 each
Is w h e t ,  purchased with * in;

t enclose cheque for E  o r  please debit
my credit card account with the amount of E
My Access El Vim I- i " • i 1 . 11  1 1 1 I  1 [ 1  1 1 1 1 1 1 1
NAME
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ADDRESS

O p u s ,
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WIC COMPUTERS & ECON ET CENTRE
17 Burnie) Road, 1 ondon M% 10 1ED I d :  01-208 1177

305 1.1(12n trc Road, London '‘‘ 2 -IcE 01-723 0233

Li-

BBC MASTER SERIES
AMBI5 MASTER
(see page 5 for details of bundled software
included in the price)
AMB12 MASTER ET
AMC06 Turbo 65CO2 Module
ADC08 512 Processor
A1M14 ROM Cartridge
.DFlDEoni Welt
ADM Bet Nlanual
Pant
BB( klASTER
O V G X . e r

MASTER ROM/RA C A R T R I D G  ES
1%%010111Cdtt rii4c £ 7 . 9 5  Id)

T k ( i  Four loin cuoiridpe £ 9 . 9 5  I d )
1141' 32K Canridec ind £ 2 6 . 9 5  I d )

ImL MASTER COMPACT
X free packet of ten 3.5"

lvs Discs nub each COMP.U.
SYSTEM 1
INK. Single 640K Drive &  bundled
software.
SYSTEM 2
System I  w i t h  a  1 2 "  I i i  Res
Monochrome Monitor.
SYSTEM 3
System 1 with a 14" Med Res ROB
Monitor.
Second Drise kit.
Serial Kit.
T.V. Modulator
Extension cable for external 5.25- 80T
Drive (Serial Kit).

PGRADI  K I T

£13 (d) ;DI:3 Rd Maul
(C) P r l l

1,0124 tik
f14 (c) Rd Niartuil

Vie% 1.•-er
£4.75 (d) ',i0A,hed Lser

f15 (d) ANS ROMI 20S ROM
ONFS ROM f 1 7 „ 5 0  (d) lODFS kit
BASIC II ROM £22.50 (d) Leaf KE:

ECONET ACCESSORIES
Eeonei Starter
Ecoott Said Se'
File Seller Loel
Masieri-5(',1116 s £17.25 (d)

£85 (b) Ewe! Bride
£29 (C) Primer Setter Ram
£75 (b) 10 Sirion Lead Se:

ACW/CO-PROCESSOR
For lull specification see page 5
32016 Co-processor
Cambridge Workstation
XIS  itatewei

PANOS/PANDORA Upgrade  i n c l
r  •

32000 BASIC FP. £ 2 9  ( d ) i
Co-Processor upgrade t o  1 0  W i t
operation for faster processing. E P O A  ( d ) !
Time Wa r p  Real  T ime  Cloak wi th
utilities for reading time and date in
PANOS (for model Rand B • users).
32016 instruction Set Manual.

Acorn 30 Mbyte Winchester with File
Server Level I I I  and ADFS hierarchical
filing System.
P20111) TECHNOMATIC 20 Mbyte
Winchester Drive fully compatible with
Acorn A D E S  and E S  111. Includes
ADFS Rom. Special reduced price.

£385 (a)
E315 (a)
E99 (b)
€19511))

£14 (c)

See page
for details

£385 (a)

E•469 (a)

E599 (a)
£99 (c)
£29 (d)
£29 (d)

E12.50 (d)

£26 id/
£43.50 (d)

£55 (d)

£174 (hi
£41 (d)
£26 (d)

E999 (a)
£3450 (a)
£2175 (b)

E39
£25 (c) I

WINCHESTER DRIVES

£1,529 (a)

£499 (a)

P2041-IP TECHNOMAT1C 20 Mbyte
Winchester and a 80T DS floppy Drive
built i n  a  monitor stand. Includes
ADES Rom,
P2041111T As P20411P but also with a
10 Mbyte tape streamer backup unit
and backup utilities. Includes ADES
Rom.
TSUI 10 Mbyte Tape Streamer Backup
unit with utilities.
TECIO 1 0  M b y t e  Pre-formatted
Cartridge for use with P20411IT and

WINCHESTER
Drive Multiplexer
TWN12 for two computers.
TWM4 for four Computers.

f849 (a)

£1,499 (a)

£695 (a)

£19 (d)

£99 (b)E159 (b)
Details on Technomatic Mneheslers on Page 6

SECOND PROCESSORS
Universal Ind Processor
TORCH ZEP100
MULTIFORM Z80
TECHNOMATICs multi format L80
system includes a  F R E E  Pocket
Wordstar 4- R c a d / W r i t e  1.16111

ACORN IEEE IN I ERFACE
s BBC computer to control any

scientific and technical equipment that
conforms t o  the 1EEE488 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 and industrial labs.

Converts your computer into a teletext
receiver.
BBC Publications rom for  enhanced
Teletext Utilities.

EPSON LX86
120 cps, variety o f  fonts, including
NCO, b i t  image graphics. I B M
char/graphics compatible, centronics
interface standard,

EPSON LX80/86 rractor Feed

EPSON LX80/86 Sheet Feeder
EPSON 11(800
Art enhanced version at FXS5.
Call for details.

EPSON FXI000
An enhanced version of EX 105.
Call for details.
EPSON EX800
Sec details on page 5.
Colour optinn for E )(1010/1 X 1000.
EPSON LQ800
Sec details on page 5_

EPSON 1.4)1000
As L.Q800 but Ns ider carriage lor 136
columns.

TAXAN KI1115
Enhanced KBR i ) with 160cps and
Full IBM compatibility.

TAXAN KP9I5
Enhanced K P9I0 with 1/10cps and
Full IBM compatibility.

E75 (b)
E229 (a)

£289

E265 (a)

I I I  V E X  I- ADAPTOR

E95(b)

£7.95 (d)

PRINTERS

£199 (a)
£20 (c)

£49 (c)

E329 (a)

E449 (a)

£409 (a)
E55 (b)

£439 (a)

1389 (a)

E269 (a)

E369 (a)

NATIONAL PANASONIC
KX P1080

STAR NE 10 (Serial Interface)

INTECREX Multicolour Inkjet
printer.
Ideally suited for high :es colour VDU
screen dumps. Quitencss & consistent
output are major characteristics.
BBC Screen dump lot Inicarcv
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 a t  ures,
including opt ion  t o  c o p y  current
documents. 8 1 (  b u f f e r  s tandard
expandable to  16K. 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
15 cps. 2K buffer, switehable 10/12/15
cpt proportional spacing, underlining.
Parallel interface.

TAXAN
Al six colour Flat bed ploticr
HITACHI 672
GRAPHICS WORKSTATION
LINEAR GRAPHICS
A45 PLOINIATE
A4SM PLOTM ATE
A3M PLOTMATE
(Enquire re  educational prices
for the Linear Graphics plotters)
Parallel Printer Lead (11•2m).
Serial Printer Lead (1.2m).

PRINTER SHARERS
BEATERS

BUFFALO PB Buffer
Parallel buffer for  internal fitting to
most Epson printers. Simple to instal,
PB128 I128K)

..1112111,T, RI I Printer I r v ,  fi-t

4inipiI.ctii I Primer 3 f i t  364
2 ampliks, hems Val et 36%36-5
l a  :Me set :twit
/111( Cahkso-ltnittnozal

raraliel
£69
95 10
£69

(d)
£39 (d)

BBC Computer Sharer: TCS26
I computer to 2 printers fitted with
litiC cable
Paper & Labels
Plain Ian fold paper w
20011 shed s 91 I "
2000sheeis 14 x  I I "
1000 sheets A4
Labels/1000
Single Row 31 x I  7 /16 '
'triple Row 2 7/16" x 1 7 /16 '

STAR NE 10 (Parallel Interlace) E 2 0 9
£279

ECHNIt
4 hr vic
el:01-4!

AIL 0
Bunk
ndon r
lex:922

All dthes

.25" Sing
rS400 400

E549tS400 400
nains pots

025425" Dna
f15t1)800 80(

•li) 8 00 1
ttegral mi
'DUMP
ttegral rn•
tonitor st.

L329'-5" SOT I
15351 sing
1k351 sin
negral rni

L229' 352 Du;
352 Du

tegral Ina

E259Fve with
853 Cot

PI OTTERS
till specifl

Us79Dlia UMi 2nit: 2 4

fX4-5959961)adML4Init: 4

£371)
f450
€56925" Discs

40-F OS E

40T SS D

016 80T SS D

u p  sot DS D
(Ad

Discs
S S D O

T DS DD

LAM
PERIPHERAL & COMPUTER SHARP quality ti

)arks o f  50
High quality switches t o  allow the user to  o  discs habetween computers, printers, modems etc. These dishielded metal caws, all lines fully switched.

.25" 4 0

flable box.
05.25" SOT
Sable box.

01.3.5" 8 0 T
tab le  hex,
DPP1CLE,
EANING

£22 5" Kit with,' Kit with
tIm mitiorvioration

t  2  (  S T O R .
E18.50 1E4440 Lockat
L12•50 ft4550 Locka/

Lockalt

f.55 100 Locki
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£159 (
£209 (
E279 (

Full deiails on page 6.
Il drives fitted with MITSUBISHI mechanisms_

5" Single Drives 40/80 switchable:
00 400K/640K

E549 ( 0 0  400K/640K with integral
as power supply

£525 (
E15 (

E329 (

E229 (

E259

E679 (
E459
£599 (

E370 (
E450 (
£569 (

es

£6 (
£7 (

£99
Ill SHARE

user to swi
dems etc.
witched.

Se
£6

4 £7
f6
E3
£4

v ,
ration:

£12
18.50 (E4.
12.50 (L3.

£5
£5

5" Dual Drives 40/80 switchable:

0800 8 0 0 K / 1 2 8 0 K  w i t h
gr al mains power supply

11800P 8001(/1280K w i t h
egral mainspower supply and
•nitor stand
" 80T DS Drives:
351 single 4001(/640K 4 0
351 single 400K/640K with

al mains power supply
352 Dual 800K/1280K
352 Dual 8001(11280K with
egral mains power supply
53 Combo Dual 5.25'73.5"
e with psu_

fl specification on page 6.
M2
Unit: 2 computers/one drive unit

M4
J Unit:4 compucersione drive unit

' Discs in packs of 10
40-1 SS DD
401 DS DD
80T SS DD
801 DS DD

(Add Li for library case packing)
Discs in packs of 10

ss Dr)
DS DD

quality unlabelled discs supplied
s of 50 in a storage box. The

discs have the reinforcing hub
These discs are guaranteed for

25' 40 T  single sided discs in
e box.
5" 80T double sided discs in

tie box.
15" 801 double sided discs in
hie box.
PPICLENE DRIVE HEAD
AN1NG KIT
Kit with 20 disposable discs
Kit with 20 disposable discs
' STORAGE BOXES
0 lockable 40 x 3_5'

50 Lockable 50 x 5_25"
0 Lockable 70 x 5.25'

100 Lockable 100 x 5.25'

15
Tel
(clo
We
305
Tel
(ne

AIL SHOPS
Burnley Road, London NWIO 1ED
:01-208 1177 Telex:922800
se to Donis Hill e l
St End Branch
Edgware Road, London W2

:01-723 0233
ar Edgware Road 49)

1114 (0)

E129 (b)

800 800K/1280K € 1 9 9 —  (a)

£229 (a)

£249 (a)

£75 (b)

E119 (b)

1135 (0)

1187 (b)

£229 (a)

E75 (0)

£135 (b)

E10.00 (d)
112.00 (d)
£14.50 (d)
E15.50 (d)

E20 (d)
E25 (d)

E35 (b)

£45 (b)

E95 (0)

E12.50 (d)
E14.00 (d)

E8.50 (c)
£9.00 (c)

£11.00 (c)
E13.00 (c)

MONITORS
BBC lead incl with all monitors

MICROVITEC 14" RGB Monitors
Please specify plastic or metal case.
Microvitec 1431
Standard Resolution 453 pixels

Microvitee 1431AP
As 1431 +  composite video and sound
input

Microvitee 1451
Medium Resolution 653 pixels

Microvitec 1451AP
As 1451 +  composite video and sound
input
Microvitec 1441
High Resolution 895 pixels

Microvilec 20" RGB/PAL/
Audio Monitors

Mierovitee 2030CS
Standard Resolution RGB/Comp
Video

Mierovitec 2040CS
High Resolution RGB/Comp Video

TOUCHTEC-501
Brings genuine touch screen operation
on metal cased Mierovitec monitors,
incl utilities disc w i th  starter and
development programs

PHILIPS 8501
See page 10 for details.
TAXAN SUPER VISION 620
12 H i  Res/Hi Contrast
Option to switch to green/amber
BBC/IBM Compatible

TAXAN SUPER VISION II I
12" Super I l i  Rcs and contrast RGB
Monitor with option to switch to mono
BBC/IBM compatible.
MITSUBISHI XCI404
14" Med Res ROB Monitor
Etched dark  screen brilliance and
cont ras t  c o n t r o l ,  B B C / 1 B M
compatible

12" MONOCHROME MONITORS
TAXAN KX120IG
Hi Res green etched screen

TAXAN KX 1202G
Hi Res Long Persistence (P39)

TAXAN KX1203A
l i iRes amber ctchcd screen

PHILIPS BM 7502
Hi Res green screen

PHILIPS BM7522
Hi Rcs amber screen

E179 (a)

£199 (a)

£225 (a)

£259 (a)

£365 (a)

E380 (a)

£685 (a)

1239 (b)

£139 (a)

E279 (a)

£319 (a)

£219 (a)

£85 (a)

E95 (a)

£95 (a)

E75 (a)

£75 (a)

MONITOR ACCESSORIES
Microvitec Swivel Base (14" plastic
monitors) E 2 0

Philips Swivel Base E U  c onitor Stand Master cM f13 cI /
Monitor Stand Models B & B+ E I O

Doable Tier stand Models B, 13 + o r
Master £ 2 4  0
Taxan RGB Lead £ 5  d
Microvitec _ead
Monochrome BNC/Phono Lead f 3 . 5 0  dE3.50 d11

For fast delivery telephone
your order on 01-208 1177
using VISA/Aces Card

ONETMIDitMMS:11M - 4 1 0 1
Orders welcome from
government depts &
educational establishments

All prices ex VAT - 4
Prices are subject to
change without notice
Please add carriage
(a) E8.00 (Datapost)
(b) E2 50
(c) 1.50
(d) €1.00

EPROMS RAMS
2764-25
27128-25
6264LP-15

E2.50 (d)
E2.75 (d)
f2.80 (d)

RAM R O M  E X PA N S I O N

AT P L  Board  for Model B. Simple
to ins ta l ,  n o  soldering. A l l o w s
expansion to 15 Roms + 28K Rams
ATPL Battery backup kit

ATPL Board f o r  BBC + (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  software
including a diary/planner application
program

Time Warp with PANOS Utilities.

E37 (c)
£16 (d)

E31 (c)

E31 (d)
E39 (d)

MODEN1S

(All modems are BABT approved)
See page 7 for modem specifications

MIRACLE WS2000V21123 &
BELL stds

WS2000 Auto Dial Card

WS2000 Auto Answer Card

WS2000 SKI Kit

WS2000 DS1 disc

WS2000 Data Cable for BBC

MIRACLE WS4000 V21/23

MIRACLE WS3000 V21 / 23

MIRACLE WS3000 V22

MIRACLE WS3000 V22 his

WS3022 1200/1200 Id

WS3024 2400/2400 fd
BBC Data Cable for WS3000/ 4000

E95 (e)
£27 (d)
127 (d)
E5 (d)

£10 (d)
to (d)

1149 (b)
£295 (b)
E495 (b)
E650 (b)
£395 (b)
1570 (b)

£7 (d)

PROGRAMMINGS
ACCESSORIES/SOFTWARE

See page 8 for detailed specification
Compatible with B. B + and Master

EPROMER I I  while stocks last. E 8 9  ( b )

Eprom Ryter (Epromer I l l)
See page 8 for details. A p p r o x  £119 (b)

MPROMER £ 4 9  (c)
META ASSEMBLER E 1 4 5  (b)
PORTAL EPROM
EMULATOR I28K £ 1 8 5  (b)
PORTAL EPROM
EMULATOR 5I2K £ 2 8 5  (0)
TEAM Disassembler £ 1 4 5  (b)
EPROM ERASERS
L:VIB 6 eproms, safety emout E 4 7  (b )

UVIT 6 proms. timer, safety cuiout £ 5 9  (b)

I )
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TECHNOMATIC
B . :  COMPUTERS & E C M  ET CENTRE

17 Burnie) Road, London MN 10 1111) 'lel: 01-208 1177
305 F,dp% are Road, London W2 Tel: 01-723 0233

C A D  D R  AVs ! 'N 1 1  A C K  A G E S

NlovaCad Cad Package for B.
B + MASTER & Compact (See page 9
for specification)
Tracker Ball/Mouse Version (TM)
TM Version plus Tracker Ball
TM Version plus Mouse
Plotter Driver Generator
MOLISE
AMX MOUSE with SUPER ART
(pse specify B. —  or Slaster)

Super An
P AGEM A KER
MAX
RR2 TRACKER BALL
RB2 Tracker Ball with Icon Master
(for B, B &  Master)

RB2 Tracker Ball with Cursor Control
Rom
(for Master only)

RB2 Tracker Ball 'Stand Alone'
for use wi th NOVACAD &
SO ftware)

other

Cursor Control Rom for Master

M I R R O R S O F T  F L E E T
STREET EDITOR incl VAT

fo r  Acorn. Torch •.'( M u t : 0 ) m
180 Processors
MICROPRO's Wadstar Professional

ASIITON TATE's )BASE 11

SUPERCALC 11

Send f o r  details on our  fu l l  range o f
( P / M  &  P c  D O A  package.; f o r
Business, Communicat ions &  ' B O r

Fete! tanguages.

1:79 (d)
£119 (c)
E105 (c)
£25 (d)

E63 (d)

£43 (d)
E39(d)

E17.35 (d)

E59 (c)

E59 (c)

£47 (c)

E12.50 ((t

E39.50 (d

CP/M SOFTWARE

DATABASE MANAGEMENT
SYSTEMS

VIEWSTORE
Acorn's database with display in any
mode in spreadsheet or  user defined
card f o r m a l  a n d  power fu l  s o r t
facilities_Max file site

STARdataBASE
A fast machine code, true random
access d a t a b a s e .  1 . 1 i t a  4 0 0 0
records/file, 6 9  fields_ Ful ly  menu
driven, user defined record layout, very
fast searches thru kcysearch facility_
Tvlailmerging from VIEW and W W
MASTERFILE
Highly popular economically priced
database. 17 fields per record. file site
limited by drive capacity only. 140T or
N i l  I  ! • ,

WORD PROCESSORS

£310

£310 (a)
1195 (a)

BBC SOFT/FIRMWARE

E37 (d)

£49 (d)

E17 (d)

EE VIEW 2.1 E 3 7  (d )
VIEW 3.11 E 5 6  (c)
‘ii.w INDEX £ 1 2  (d)

U. •nu ..........m.,....p.urimo rnomminunalmill111111 111113 P I P P E M I N, m u m .  g o o =  101 a l o w  •  nom •  e a

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 NLQ rom for
Epson FX/RX, NIX and GLP.
WORDW ISE
WORDWISE PLUS
WYSIWYG PLUS
Sec page 7 WI'
INTERWORD _
(If you o n  a W W 1- then quote your
reg number and pay C39).
SPELLAI ASTER
WORDEASE
A I6K Tom based utility for WW -,-
SPELICHECK Ill
A 16K rum based spelicheck program
for View and w W,  Contains 2000
words o n  t h e  mom a n d  6 0 0 0
(expandable to 17000) words on a disc.
EDWORD
(Please specify model B. 13 -I- , Compact
or Master).
t:1)% ORD
‘pplicanons paelsage

SPREADSHEETS
VIEWSHEET
Acorn's spreadsheet prosides 255 cols
and 255 rows and will operate in any
mode. Fully compatible with VIEW
and 6502 2nd processor,
WINDOMATIC
Enti,ow-es. the pow cr l o s s i t e c t
See page 9 for details.
VIEWPLOT
A disc based plotting program. (To be
released soon).
INTERSHEET
The new spreadsheet from Computer
Concepts with many advanced features
like 105 co l  mode, holding se% eral
spreadsheets in memory at a time etc.
INTER(:HART
Graphics package for I ntersheet
ULTRACALC
BBC Publications very popular 4ini
welt proven spreadsheet ram includes
graphics utility disc.
MINI OFFICE. 11 (for BBC lit
A suite o f  inexpensive but extensive
word processor,  database a n d
spreadsheet packages. 140T or 80T)
MINI OFFICE II (Rom)

LANGUAGES
META ASSEMBLER
Multi processor Assembler full details
on page 8
TEAM DISASSEMBLER
MACROM
A v e r y  fast  f u l l  featured macro
assembler ram from 6502 and 65CO2
codes, allows use o f  macros f rom
library disc. Assembly can be disc to
memory, memory to memory, metnory
to disc and disc to disc thus allowing
very long sOniCe CCKIC upto the length
of disc in use About 3 times as fast as
ADE a n d  3404) m o r e  economical i n
immix
ACORN MICRO PROLOG
Logic programming language used
extensively in the artificial intelligence
Field. A  simple 'front end' is supplied
to make ssmas more friendly.
ISO-PASCAL
Acorn's l u l l  i m p l e m e n t  ation o t
International S id Pascal o n  2s16k
rants.
ISO PA S C A L s TA N D  ALONE:
GENERATOR

£9 (d)

E28 (d)
£24 (d)
E38 (d)

E21 (d)

E46 (d)
E49 (d)

E24 (d)

E31 (d)

E43 (c)
E27 (c)

E37 (d)

£15 (d)

£22 (d)

E39 (d)

E27 (d)

f 14.75(d)
£48 (d)

E145 (13)

E33 (d)

E62 (d)

OXFORD PASCAL
A fast P•code compiler and stand alone
utility (40 or 8(1 T) Specify B or B 4
OXFORD PASCAL
for Master
BCP11. r i e s  of pi
BCP1, CALCULATIONS R a d i o  8
Supports floating point, fixed polii:l e p a r i M e n i
and fast integer calculations on RCP! t 1 7 . 5 0 )  moving s
RCN.. STAND ALONE a d e r s t a n d i n
GENERATOR L 3 9 1 s o  inchide
ACORN 1.1Ki0
LOGOTRON LOGO
BBC PUBLICATIONS OPEN LOGO
ACORN LISP ROM
AC:ORN 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 o f  external devices etc. Ram
based.

COMMUNICATIONS
TERMULATOR
Advanced terminal emulator which
includes VT52/100, Tektronics 4010,
teletype emulations.
COMMSTAR
A highly popular communication ram
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.
DATA BEEB
A variety o f  facilities for  use with
WS2000 Modem
COMMAND
specily the modcm type)

COMPACT
(all on 31" disc)ARTROOM

EON:I:WISE+
FONT EDITOR
RAMROD
BROM PLUS
MACROM
BET ABASE

UTILITIES
ACCELERATOR
ACORN BASIC EDITOR
MONITOR (BBC Pub)
RROM PLUS
SLEUTH
Toot.toT PLUS
To o v o o x  2111BC Pub) Manual
(-assent!
EAMON II
HELP
ACORN INXR GRAPHICS R O M
pecity B or Br
PRINTMASTER
PRINTWISE
DUMPMASTER supports about 40
primers
FONTWNE PLIES
II ERSH EY F O N T  C H  AR ACTER
(iENERATOR
ICON MASTER
MOVIE MAKER
Iwo Borns Cassette
ADV TETETEXT UTILITIES ROM
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,CTER

£36
£52
£46

£39
£46
£55
£59
£39
£39 e
£43 w

£52

1229

£28

£26
C34

£49
£22
£34

£26.50
£23
f3I

£9.50
£9

£23
£25

£22
£24
£24
£26
£17

£18
£29

126
ROM £ 7 . 9 5

hr viewdata system)
1)1-450 9764

11 ORDER
Burnley Road 11•
ndon NW IC) IED
lex:922800

'Kt

AN
lIE

plc

he

El

ad
se
Cl

RETAIL SHOPS I  I V
15 Burnley Road, London NWIO 1ED
Tel:01-208 1177 Telex:922800
(close to Dollis Hill .9) Iff
West End Branch -1441DI
305 Edgware Road, London W2
Tel:01-723 0233 I t  t
(near Edgware Road 4a)

For fast delivery telephone
your order on 01-208 1177
using VISA/Acess Card

= I =

Ordtrs welcome from
government depts &
educational establishments

All prices ex VAT. -
Prices are subject to
change without notice -
Please add carriaue
(a) MOO ( D a t a p o s t
(b) E2.50
(c) LSO
(d) El .00

1

BBC P  I 11! \  I 1(
IX A I loN AL SO F I V. A R

us of programs developed in many eases along-
Radio & TV programmes by BBC's Education

1 point ; l i n e n (  which supplement ihe classroom studies3cpi. £17.50 i n  nine, and colourful displays helping in clear
rsianding of a varieiy of subjecis. Some packagesinclude audio casseiies.

PRIMARY EDUCATION
)NomY;
!ars. Phases of moon. eclipses.
, etc. Includes a game. D i s c  f  I I ( d )
CIERS AT WORK:
ork Game illustrates two of the

important computer applications:
& IT. Incl, a database prog.

processing tutorial and a robotic
11 prog. A u d / E C i d i s c  ( e )
L RE C'RAFT

he ihausiible. versatile and flexible
of programs to design shapes &

:rili, paint them and convert them
*tures, puzzles and games. D i s c  f 1 7  (d)

(DEICING GEOGRAPHY
ymrs. Four exciting graphical
ures include r iver navigation,
mountain climbing and desert

f  5  int.  D i s c  £16 (d )
DIX WITH A STORY I

nimary level programs incl
city, co-ordinates and  prob-

.. for children o f  wide ranging
Cass £8 (d)

FIN WITH A STORY 2
at programs as I  but covered
a different angle. C a s s  LS (d )
BFR GAMES:
trams designed to stimulate the
oi an active child of 8 years and
rd C a s s /  EC f7 .50(d)
ta YOUR COMPUTER
cars. Introduction to computers

£27 synchronised audio techniques.
£22 o f  ROmins of audio & 14 progs. Cass  £24 (c)
f 2 2  D  PLAY

eg tot but simple introduction to
£37 processing using animal shapes
L32 Ring functions. Fun manual for
f 3 7  Wren. C a s s  f l O  ( d )

D VIOVER
£27 pie p., text editor. C a s s  CS (d)

SECONDARY LEARNING
CED LEVEL
S: STATISTIC'S
:overing central concepts and
;. Topics include Discrete
Binomial Distribution. Font.
Normal Data Distribution.

;is Testing &  Confidence
Central Limit theorem &

ion. Simulations. Correlations
nsions. D i s c  £23 (d )

'iNCEI) Si t  DIES:
RANEY
p covering social geography:
& Town planning, drainage &

management and planning for

NFORMATION
to introduce I T  to

ults. Suitable for use
tools. ITeCs & Adult
tires.

Cass CIO (d)

Prog Cass LIO
Audio cuss £5 d

Book CS d

CE TOPICS (Si)
iVAVES
asics program allows display of
arms and shows changes caused
i-reIll parameters. D i s c  £14 (d)

S.T.: RELATIONSHIPS
A Bio logy program g i  l i g  a
sophisticated simulation exerci e based
on data from W.H.O. n i s c  114 (d)
S.T.: BONDING
A Chemistry program to reinforce &
strengthen the concept of bonding of
elements, Transfer and sharing o f
electrons are both shown graphically. Disc £14 (d)
S.T.: ELECTROMAGNETIC
SPECTRUM
A graphical adventure prog to test your
knowledge o f  the  electromagnetic
spectrum. D i s c  f14  (d)

S.T.: ELECTRONICS IN ACTION
Program about using computers for
control. Control is achieved by using
6502 assy Lang. Prog editor is supplied. Disc 114 (d)
S.T.: NEWTON & THE SHUTTLE
A interactive prog in 3 parts covering
launch to recapture of a satellite to test
the knowledge of Newtonian mech. D i s c  i 1 9  (d)
S.T.: ECOLOGY
Simulation program managing a nature
re-serve to meet a  host of  individual
needs. D i s c / E C  £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  119 (d)
S.T.: CLASSIFICATION &
PERIODIC TABLE
A database program for producing
different classifications o f  chemical
information and presented i n  any
format. D i s c  £29 (d)
S. T.: FOOD & Por iTATIoN
Simulation i n  space o f  biological
aspects of nutrition and food pro-
duction logistics. D i s c  £20 (d)
SEC. SCIENCE:
MICROTECHNOLOCY
Fundamental concepts of  electronics
Logic &  Resistor Tutors. Servo Cet
simulation & a cer design program. C a s s  £7 (d)
SEC. SCIENCE: THE MOLE
CONCEPT
A computer sync. audio program
explains definitions o f  atomic &
molecular masses and depicts molar
equations. D i s c / A r i d / E C  ( e )
SEC. SC.: UNIFORMLY
ACCELERATED MOTION:
Illusirates basic cos., uniform aecln,
under gravity and an idea of terminal
velocity. D i s e / A U D / E C  fib (d)
'$.1LI-TYPE
The popular 'Sight &  Sound' touch
yping tutor with alterable settings. Disc/EC ( d )

GENERAL
YU TYPE: PROFESSIONAL
An enhanced and expanded version of
Nru Type ssirh 63 Pitman approved
exercise, D i s c  £19 (d)
WHITE KNIGHT Mk 11 D i s c  £16 (d)
(Specify it for Master).
BATTLEFIELDS C a s s  £8.50 (d)
A VOUS LA FRANCE
A home study aid for anyotic Cass/EC £12 (d )
learning French. B o o k  L5.25 (d)
DELI TSCH DIREKT
Disc based vocabulary
learning prog with audio
cassette i o  h e l p  w i t h  Disc/mid/EC £16 (e j
pronouncial ion. B o o k  f 5 . 9 5  ( d )
motwm mAsp..• f P 0 A
Cassette based programs listed above can be supplied
on disc at an extra charge of f 1.50 per disc and please
sped t h e  format required 40 or SOL

PRIN TER ACCESSORILS

EPSON ACCESSORIES:
In terfaces:
8143 RS232 £ 2 8  (dl
8148 -I- RS232 -  2K   £ 5 7  Ida
8148 -I- RS232+ 8k £ 6 5  Id)
8165 IEEE +  Cable  1 6 5  (d)
8132 Apple II £ 6 0  id)
8I77P NLQ for EX80+ /FX100+ f 9 9  (d)
Parallel &  Serial Buffers o f  various size alsoavailable.
FX80/80 + /85 Tractor Attachment £ 2 7  (e)
lA81V86 Trdcior 1.i:di  £ 2 0  id i
13)800 Tractin Feed..   ( 4 4  flu
101000 Tractor Feed £ 4 9  (b)
EX800/1000 Colour option £ 5 5  (b)
11180 III' (it. Emulation Roni •  Rom C 5 9  Ica
B M  Printer Emulahon Raiiii 0 5  (el
SHEET FEEDERS:
8338 L X80 £ 4 9  (b)
8333 FX 100 + /105 f 1 6 9  (al
8331 EX80 + /85 £ 1 2 9  (1)1
1,Q800 f  129 (b)
I.Q1000 £ 1 5 9  (b)
EX800  •  • • £129 (b)
EX 1000 £ 2 8 9  (b)
EX Not)  C 1 2 4 )  do
1-.X 1000 ,  . . . . . . . . . . . . .  C I O  (hiRibbons:
RX/FX100/ 100 + FX105  £ 7  id)
RX/FX80/80 a , FX85   £ 4  (d)
LX80 £ 4 . 5 0  (d)
LQ800 £ 8 . 5 0  (d)
LQ1000 f t ( )  (d)
LQ1000 f  10 (d)
EX800/1000 £7.50 (d)
H180 Pen Set (Aqueous/Ball point) £ 7 . 5 0  id)Dust Covers:
FX80 1 5 . 5 0  (d)
TAXAN/Canon l(P810  1 6  (d)
FX100 f 7 . 5 0  (d) K r 9 1 0 f 7  (d)
HITACHI 672 Plotter
Aqueous Pen Set six pens £ 1 8 . 5 0  Id)
Oil Based Pen Set six pens £ 2 5 . 0 0  id)
TAXAN CANON Accessories:
RS23,2 + 2K interface_ . . . . . . . . .  . . .
Ribbon. NI' SIIPS15,(91011i15
Star Printer
NI I I I  Sheet Feeder  ( 5 2  ilia

1.111 RS212 Intei !ace   C 6 9  c  a
N1,10 IBM Fyne Interface  E 3 9  lei
NI.10 Ribbon    ( 4 . 5 0  tilt
National Panasonic K X PIIISO
Saadi c Riblvon     ( 4 . 5 4 1

Iniertace    £ 3 )  Ica
M K !  6100
R5232 Interfaces £ 6 5  Id)
Tracior Feed £ 1 4 9  (a)
Ribbon (Carbon) 1 2 , 0 0  (d)
Spare Daisy Wheel  „  14 (d)
Sheol I ecder  C 1 8 2  a t
BROTHER HR20
Daisy Wheel
Tractor Feed
Spare Riblum Nylon
Spare Ribbon Carbon

(63 Ida
(6 Ida

INTEGREX INK JET C01.01 It PRINTER
Spare Ink C.irtridge Black ( 9  (do
Spare Ink Cartridge Colour  . 1 : 1 5
Paper Roll  £ 7  (di
Printer Leads:
BBC Parallel Is-ad I I .2in )  t r a  (d i
BBC Sella] Epson ) I,ead £ 7  till
Other lengths can be supplied on order:
IBM Parallel Lead (2m) 1 1 2  Id)
PAPER & LABELS
Plain Fanfold paper wiih micro perforai ions:
211(10 sheets '41/2" x I I "  nligiep,'sti i t . 3 1
:10011 sheets 141/2" x I "  talignis:sq lii C18.511 i4.501
k m  sheets A4 4aagnis.'sq iii  ( 1 2
I av tads/ 1000:
Single Row 3! x 1 7/16  £ 5 . 2 5  Id)
Trintr o u . 77/11." e a  ,as

1.11
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TECHNOMATIC
BB( C O  N1 •  T FRS. & ECO \  F r  C E N T R E

17 litirnk• Road, 1 owlon 1E1)Te l :111 - .2118  1177
305 Fdg,%% are Road. London M.2 Tel: 01-723 0233

ACW443 C  ‘NIBRIDGE
WORKSTATION

A complete self-contained workstation with:.
• NS320 I6  8MHz Main Processor &  32081

FP processor.
• 2 0  MbYte Wrinchester and one 80T Ds

floppy drive.
• A  detachable keyboard H i  Res R G B

Monitor.
* 4Mbyte  of on board Ram as standard.
• Languages supplied include: Fortran 77,

Pascal, C ,  Cambridge L I S P,  32016
Assembler & 32bil 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 detailed leaflet.
32016 CO-PROCESSOR

second processor that  orings genuine
'Mainframe' power to the BBC Computer.
• Interfaces with the BBC through the tube

connector.
NS32016 6NIFUL C P U  &  32081 ' F P
processor_

s I  M byte Ram as standard.
* Packaged software includes a l l  t h e

languages and utilities supplied with the
ACW Work Station.

• Phone  for detailed leanet.
cPut  FP Upgrade kit (Acorn recommended) tor the
Co processor tor to MIL, operation to citable ras.1
processing. It can be fitted at no extra charge if
ordered with the Co Processor.
TIME WARP Meal Time Clock with PANOS
allows screen display of lime, day and date within
PANOS at  anytime and allows these data to  be
printed on documents. Model Et users will find this
particularly useful.

512 CO-PROCESSOR
Brings professional Mi1i14 are t o  the B B C
Master.
' I ( )  Nfliz 80 IX6 41))S PLUS.
• G L I M  Write & GLNI Draw,

'WIMP' Ens ironment with high quality

RUIN many '113N1- programs — e%en
Simulator!
Cori%erl t o / i r o m  I  B M / B B C  data ,

DOTPRINT P L U S
A uniquett verNallie R O M

for the BBC Micro.
s Built-in character font generator.
• Bu i l t  •in view primer driver.
* Supports microspacing for professional

justification i n  V i e w  &  w i t h  d isc  i nWordwise/ Plus.
• T r u e  bold print as well as double width.

12 character pitch as standard.
* F u l l y  variable pitch and line spacing.
• Suitable for fully •1--.PSON• compatible

printers with quad-density graphics.
• D O T P R I N T  PLUS for EPSON I  X/R X

and compatibles.
• D O T P R I N T  M A L

range.
MICROJUSTIFIED TEXT

homes o f  a  r u l i n g  c l a s s  whose  r i g h t  t o
r u l e  w a i l  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
hcaes o f  a  r u l i n g  c l a s s  whose  r i g h t  t o
r u l e  % u 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 ;
perhaps  e v e n  m o r e  i m p o r t o 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
%olive htlt$ M I C R 0 . 11  N I  I f  I I •A l i t l ' s
eliminates 'stretched' spaces /wince,' is forth.

For EPSON M X

FREE B U N D L E D  S O F T WA R E
W I T H  T H E

BBC M A S T E R

Authorised dealer for
"Advanced Interactive

Video System"
Please send for details on the equipment

and subsidies available to schools

EPSON PRINTERS

Epson base launched a  nets series of  printers to
update the I X  range. The nest FX8011 and I X  MOO
range combines printing sersatihry and superior
technical teal ores $A1111 the highest standards o f
reliability. the features include two N I ( )  fonts, 10,
12, 17, and 20 epi, dble lit and dble width. 2(0 eps in
draft and 40 cps in NIA), tractor and friction as
standard. I BM compatible, full graphics, 81s: bu tier.
Parallel interface.

EPSON EX8000/ 1000
This range oilers high speed printing t o  offer
ersat ally in solumc printing with speeds of 100 cps

in 12 col mode_ Lour colour printing option is
asailable for itivm: prmiers.

EPSON LQ800/1000
This range with i ts 2 4  pin pr im head offers the
highest standards in letter quality printing at high
speeds while maintaining the VerSalt10 of dot matrix
printers. 1  he l ies  density graphics capability
produces about the best printout an d c i  matris.
printer can produce.

A A 3  pen plotter with 0.1mm 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  variety o f  pen types
including drawing pens to be used or  the
following range of accessories to be fitted.

•Ir•••--

We now supply the Master I
Computer with educational soft
which enables immediate use of
computer.
The software package includes:

U-TYPE DISC
The popular 'sight and sound' tou

typing tutor using colour graphicWORDMOVER
A program  t o  h e l p  develop it
vocabulary o f  p r imary  scho
children
WORD PLAY
An elegant and  simple program.
introduce primary school childre
the concept of word processing.
DRAWSTICK
A simple drawing program
LOCO MOTION
An animated game giving the pl
control of a train travelling arou •
network of some 50 screens.
PANTRY ANTICS •
A last, amusing and exciting ar
game_

STAR N L I O
A 80 col 120 cps printer with fine NLQ at 30
offers novel and innovative features. There are
dip switches to set, full control from the it
console. Plug i n  interface cartridge simpli
adaptation t o  different computers. Frictior
Tractor feed as standards. Epson Compatti
Graphics.

NATIONAL PANASONIC
KXPI080

A high performance low cost printer with
character pitch feature 10, 12. 15 & 17 cpi and
portional spacing in both draft and NI.Q mode
column, 100 cps draft and 20 cps in NIA). Par
interface and Friction and  Tractor feeds
standard. Epson Compatible Graphics.

HITACHI  672
• A 3  lour colour precision plotter.
• Serial  and parallel ports as standard.
* Produces '01-11y transparencies as well

plain paper.
• ' H P '  graphics language or single

commands.

GRAPHICS WORKSTATION

OPTICAL SENSOR
This converts the plotter into a input device
offers a new range of applications: Scan or digi
a picture or a drawing to display or store. 'Pas.
mazes and  investigate methods o f
intelligence. Reliably read bar codes.

DRILL/ROUTER
This will drill holes, machine moulds and
complex 3 - D  shapes i n  a  range o r  suit
materials to a depth of 16mm. Driver softwa
supplied on  disc and an optional applicat
program is available to interface the drill/route
our NOVACAD package.
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The sharp pointed scriber may be used to
line drawings on surfaces such as scraperbool D M ‘
was coated copper etc. Full details on request. n r u m ;page 1 for price.

All accessories available separateb if  requirealnin
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M  H N OALL T E C M  DAT I C  FLOPPY R I I E S
N O W C A R R YA T W O Y E A R WA R R A N T Y

I th  A I L  SHOPS
IS Burnley Road, London NWIO IED
Te1:01 -208 1177 Telex:922800
(close to Dollis Hill e l
West End Branch
305 Edgware Road. London \A/2
Tel:01-723 0233
(near Edgware Road e )

For fast delivery telephone
your order on 01-208 1177
using VISA/Acess Card . .

=11m=

Orders welcome from
government depts &
educational establishments

All prices ex VAT.
Prices are subject to
change without notice
Please add carriage
(a) £8.00 (Datapost)
(b)12.50
(e) LL50
(d) LI .00 • • • •

DISC DRIVES
TECHNOMATIC offers a wide combination of high quality, high
performance drives to meet all needs of BBC micro users. Please see our
detailed and competitive price list on page 2.
* A l l  Technomatic drives are fitted with quality slim line ultra low power
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 i t  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 f i t ted wi th  suitably fused 13A moulded plug.
*PD853 Combo drive includes a combination o f  51" (40/80T switchable)
and a 34" 80 Track Double Sided mechanisms. Complete with mains p.s.u.
Ideal for software conversion for 54" to 34" or vice versa.

Such is our faith in Mitsubishi mechanisms that we offer a Iwo year
warranty on our floppy drives

WINCHESTER DRIVES
Mass storage 20 Mbyte drives are available in the following versions:

• P2OHD Stand alone.
• P2041HP With a single floppy housed in a plinth version case.
• P214TS Top of the range with a 10 Mbyte back up streamer and a single

floppy housed in a plinth type casing and supplied with backup utilities.
TSIO A  stand alone 10Mbyte streamer f o 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.

DISC DRIVE MULTIPLEXER

-4

LOPPICLENE
Disc Drive Cleaning Kit

I oppicleneintroducesa posit iveconcepti n ensuring
minuous high performance o f  the disc drives by
siding an easy and efficient method of keeping the

'rive heads clean. Use o f  disposable cleaning discs
iminates the risk always present in reuseable discs of

device andlcontamination and abrasion o f  the sensitive drive
nor• t a d s .  . Avadigitise tadi1re. l a b l e  for both 5.25" and 3.5" drives, Please
If art i f icial te page 2 f o r  prices.
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BBC 3  - - -

c=7,--=• D i s c  Connector:  TO M
1 Mhz Bus: TWM110 etch r im

:raperboaid, THM4/TWM4 Quad Unit (up to 4 computers)
recl"e't • so, 1DM2/TWM2 Dual Unit (2 computers)
required.

The cost-effective alternative to networking! A self-contained unit that enables up to
four computers to be connected to one single or  dual disc drive. No  hardware
modifications -  s imply plugs in to  the computers drive port conneclors. N o
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 to be shared, although full networking complexity and cost is
not needed. Several o f  these units call be connected in series to allow more
computers to access the same drives, i.e. two quad, connected together ;sill alkm 7
computers t o  share I  drive. Units are supplied with 5 '  o f  cable per outlet as
standard. Mains powered.

\WINCHESTER D R I V E
MULTIPLEXER

A unique addition to  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 [here 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 re
particularly useful for accessing common software and transferring data.
Care needs to be excercised for certain types of random access files.
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MIRACLE WS4000
* A  cost effective intelligent modem that

offers the best value for money bringing
the world of  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 bis.

MIRACLE WS2000
* 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  V 2 I  /V23, 300/300,

1 200/ 75 and 1200/ 1200 half duplex.
• Includes BEL 103/113/108 standards fo r

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.
'  DS1 d i sc  f o r  au to  d ia l  facilities o n

Commstar.

A unique Z80 2nd Processor with
a 'MULTI FORMAT' capability.
* M u l t i f o r m  180 will run most CP/M 2.2 formats on the BBC.
• 2 8  different formats including Acorn Z80, RML 3801 & 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 he  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  d r ive  w i l l  a l l ow  t w o  separate formats t o  operate
simultaneously for  data transfer making i t  ideal fo 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.

* M u l t i f o r m  Z80 is supplied wi th a  OS /M operating system
rom. System disc and a Library disc. Please specify the DFS
type and the drive format when ordering.

Miracle have introduced Iwo new models in the WS3000
series for users who require modem for a specific use.
Model WS3022 provides 1200/1200 baud full duplex
operation whilst only WS3024 provides 2400.2400 baud
fd only.

Please see page 2 for prices

efilelMo

MIRACLE WS3000 RANG
• A  professional range of intelligent mod

with full BABT approval.
• A u t o  Answer and A u t o  Dia l  facill

installed as standard.
• H AY E S  protocols implemented.
• Pulse or DTME 'tone' dialing.
• P la in  English command structure simpt

lies the use of the modem.
• Integral parallel printer por t  f i t ted

standard configurable for both input
output for process control applications.

• A  l i ne  sharing facil i ty t o  different
between data and voice calls.

• Intel l igent speed buffe r ing  cony
1200/1200 terminals to 1200/75
Equalisation mode for line noise liken
Internal battery back up for  storing
names, numbers and default settings.
Upgrade p a t h  f o r  1200/1200
2400/2400 and security encryption.
Applications in the field o f  graphics
text access, high speed telex, user to u
and user to main frame.

WS4000 V2123:

WS3000 V2123:

W83000 V22:

W S3000 V22 his:

• •• • • • • • 1 1 1
• •• • • • • • • • • • • • •  ,

• • • • • • • • • • • • • 1 1
• • • • • • • • • = 1 1

• • • • • • • • = 1  = B M
1 1 • • • • • • • • 0 1
1 1 • • • • • • • = 1  A I L (•  • •• • • • • • • • •

• • • • • • • • • • • 1 1  B u r n••••••••••91111•1m••••••••• ondon

SPECIFICATIONS
• V 2 I  /V23.
*300/300, 600 and 1200
duplex, 1200/75.
•CCITT V2I/V23/Bell
300/300. 600 and 1200/75
* A s V 2 1 2 3  a n d  a
1200/1200 full duplex.
*As V22 and also 2400/2

WYSIWYG PLUS
This new screen/printer utility not only allows you to see on LI
screen exactly how the text is going to appear on the paper wh
printed but also simplifies the printer control codes that you n
CO use to get the different effects.
WYSIWYG + can be used in BASIC or from within most popul
word processors like View. Interword & Wordwise Plus.
The printer commands have been simplified to meaningful w
so that the  user does not  have t o  either remember o r  k
referring to the printer manual and try to decode the comma
to V D U  format.  F o r  example: '0 ENGLARGED wi l l  dis
enlarged text on the screen and send the appropriate command
the printer to print in enlarged mode.
Some of the features you could see in WW + or from
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BASIC include:

characters on screen). 'PICA, 'ELITE.. 'GRAP1-11(
*BOLD, I A S I S E D ,  "'CONDENSED (up to 13
'SUBSCRIPT, 'SUPERSCRIPT. 'ENLARGED

.sioRuTTAA1
(design your own logos and symbols). 'UK. 'FRENCH'

US. 'TELETEXT (character sets). "BACKSPAC
(for overprinting). DOWNLOAD (new characters oi.,,vtA,T,a

2 .,k, I L
i i

fonts). •
Simply plug in  the WYSIWYG + r o m  in  your computer a
utilise the features built in  to  your printer with ease and
bother to produce the results you know are possible but not i s i ,
simple t o  achieve. N o  other single package offers this m ),10(
flexibility and simplicity to get the best from your printer. l o t  ot.i
WYSIWYG+ 1.0111 is supplied with a comprehensive manual. duo ion
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EpromRyter
(Epromer I I I )

Eprom Programmer'LANCE
4' enhanced version o f  the highly successful EPROMER p r o v i d i n g  added•ent modems

phistication to the eprom programming applications on the 1313C computer range.
he new software also utilises the extra facilities of  the BBC Master computer. The
ogramming methods are 'state o f  the art '  o f  programming technology for  fast.

Ificient and cost effective operation.

The single rail eproms handled Ins the LpromRyter are:

•  2716 2732 2764 27128 27256 27512 27513 27011
2516 2532 2564 tINMOS & CMOS)

•One time eprorns P27XXX, g7CXXX etc.• Also A suffix eprorns such as 27XXXA

c software is menu driven, many operations being single key. On screen help
rilving the operation being carried out. Wil l  make the programming process 'cry
ple and easy for both specialists and novices alike.

"Mt the good features you would expect to find in a good source code editor are
sent M e t a  assembler uses in a different world. It is structured to work

ltkit n e w  processor a s  new instroction sets can be added a s  needed
• h a s  a well featured editor with colour highlighting, a  sound modular
potluck-. A c o r n  User October I9116
• Assembles f o r  over  3 0  popular processors, including Z80,

6800/01/02/04/05/09/1 e t c  —  and  68000 —  using native
mnemonics for each processor, eg. LD A, (HL) for Z80 and NIOV
AO, $1000 for 68000 etc.
Fully integrated Editor: fou r  field, a l l  search, searchlreplam
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 mDisassemblers.
Send object code in Intel Hex, S-Record, straight binary etc. down
to discs, RS232, parallel port, Eprorn Emulators etc — all during
Assembly.
Over 50 directives included as standard: handling nestable macros,
conditional assembly a n d  twenty types o f  table definit ion
directives.
32 bi t  labels; 31 character names. Ari thmetic and Boolean
arithmetic to 32 bits.
Modular source code n u m e r i c  and string parameter passing.
Serial communicator area with eight options lines: echo, control
code trap, I T  supression/addition etc.
Over 500 in use throughout the world in universities and man,,
different industries.
Two I 6 K  Rows,  t w o  80  track discs, A 4  ring-band manual,
function-key strip.

Emulates 2716, 2732, 2764, 27128, 27256, 27512 eproms at 150ns
Access time.
Load at 4Kbytes/second — No "erase" time.
28 pin header plugs into Eprom socket on target system — status
monitored on 13 Lcds.
Fully software controlled from Meta Assembler.
100 times faster than standard EPROM program/erase cycle.
Fully CMOS compatible: draws no power from target system.
Four portals may be independently programmed o f f  same user-
post cable.
Complete with all cables, manual and disc.
RTAIL 128 (2716, 2732, 2764, 27128):
UAL. 512 (2716, 2732, 2764, 271211, 27256,27512).
OKS
VAT Carriage code (e)
q•I
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The main features of the programming software are:
* Device. function and voltage selection ! tom the computer keyboard.
*  Continuous display o t  the options selected.

*  A l l  eproms opt..,275 /2  16400) programmed in  single pass.
* Automatic Intelligent identirier support for cproms able to respond.
*  Selectable programming voltage 25..21..12.5V
* 3  programming methods: Normal. Intelligent & Pulse (20 sec for a 271281.
* Serial port protocols supporled.
* Intel HEX, Motorola S, HEX and ASCII protocols supponed,
*  OF'S, A D F S  and Rom f i l ing System SuPpOrted.
* BASIC/Machine Code programming using RFS.
•  Powerful editor with input in HEX or ASCII. *  Full ectitable 64K
*  B lock  move o f  data within the address range.
*  User  can select any section of the eprom f rom single byte to the full address

range to blank cheek /hurn/serify. Facility to program single bytes makes
program development "amendment simpler,

* Multiple loading for ROM Filing System
Ann., rif rite atstne features apply to Wow, Computer, may

Epromlier interfaces with the BBC through the 1 MH/  bus. has a mains
power suppls and is fitted with a 3M TEXTOOL L1F socket to provide
consistent and reliable sem ice for a long period.

MICROPROMER

An add on unit for Epromer II enabling the user to program
8741, 8748 and 8749 single chip microcontrollers. Now with
the aid of cross assemblers such as META, the user can write
code for the above devices and then with the aid of Micro-
promer program the device.
* Simple menu structure with on screen help. i.e. select a

function and on  the screen w i l l  appear details o f  the
function being performed.

* Comprehensive error reporting and checking.
* Read, verify, blank check, program f r o m  1  t o  the

maximum byte count for  the device being used at anyaddress location.
* Support  for DFS, ADFS and cassette filing systems.
* Ed i t  data in Hex or ASCII.
* Tota l  control via software, no switches to worry about.
* Supplied with user manual and software on diskette.
* N I P R O M E R  s i m p l y  p lugs  i n t o  t h e  E P R O M E R  I I  Z 1 F

socket.

FFAM DISSASSEMBLER

The third part of 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 into META

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 of garbagem m onen i cs .

•  Reconstituted source code ready for immediate re-assembly
by NIETA.

•  Omniversal search/replace for  re-naming arbitarv label
names with meaningful ones.

(0 9.,
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NOVACAD
Computer Aided Draught* for the BBC Micro

6tNovacad can drive a plotter to provide drawings of a (ugh quality
slovacad is excellent. I t  is ,flexible. genuinely Nisi. so operate
without much practice. and a pleasure to use. 99 Reehug December 1986

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,

All users of  Acorn's VIEWSHEET spreadsheet program will
be aware of its powerful windowing facility which allows the
screen and/or printer to  be configured in  upio 10 separate
windows taken from anywhere in the sheet. They will also be
painfully aware of how difficult and time consuming it is to set
up a  required display.  A l though  V IEWSHEET al lows
configurations t o  be saved to  the media, i t  does not have
provision for deciphering them.

WINDOWMATIC has been produced vh ith the intention o f
recitifying these shortcomings and to bring out the very best
f rom V  IEWSHEET.

The major features of NOV ACAD are:
'  S imple and easy to use with logical command

sequence.
* A  large drawing area tapprox 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  library 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 90 or ientat ion a t  any
position on the screen.

* Create mul t i  layer drawing wi 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.

* Pr in ter  routine for Epson 80 and 136 column
printers.

* A  unique optional facility to output to any
BBC compatible plotter.

M I N I M U M  HARDWARE
REQUIREMENTS

•  A n y  BBC range computer with Acorn DPS.
•  4 0  Track single sided single drive.
•  Epson compatible dot matrix printer.

With basic BBC B ,  N O VA C A D  operates i n
mode 4  allowing use o f  any 2  colours. Wi th
shadow memory of  the BBC + o r  the Master, it
can also operate in mode 0 for higher resolution
or mode 1 for allowing use of any 4 colours, and
it will provide additional user memory for more
complex drawings.
6502 second processor o r  the Turbo o n  the
Master will also increase the drawing speed con-
siderably.

NOVACAD package inc.!

NOVACAD
is available in two 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.

66 Novacad is a professional package, well worth the 0 0  for the
ROM and disc and is expandable to suit your own particular
requirements. I  would have no reservations i f  F heard Novacad
called, "the best on the market". ,9 ASti i  Computing Auuust 19101

engineers, p lumbers,  k i t chen  planners a n d  m a n y  o the r
professions requir ing easy t o  use  facilit 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. NOVACAD 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 at•
optional extra to configure a plotter ro:
for a n y  B B C  compatible p lot ter,
configured programs for the popular pi,
like Epson O .  Hitachi 672, Mott
Penman and H P Gt.. This program
the drawing to  be scaled t o  the max-
 plotter size thus enabling drawing of A;
A3 sites to be produced with equal easel
zoom faci l i ty w i l l  enable inaccuracie
drawing on the screen to be eliminated.
ROUTCAD. an optional software pa
for o u r  Graphics Workstation allow'
product ion o f  shapes  d r a w n
NOVACAD in 3D on suitable material'
ideal fo r  a  range o f  applications hid
template making and model building.

udes a 16K ROM Utility disc and a comprehensive manual

WINDOM ATI( '  provides a quick and easy way to COni.i.VW
screen and  printer al lowing complicated documents an
reports to be set up much more easily. It displays complele ie
i111.01111a11011 on a l l  2 0  w  indOWS a n d  accurate graph'
represent at ion of  ihe screen and printer Out pul.
[he package inc ludes a  screen d u m p  rou t i ne  f o r  E p s
printers and allows use o f  other pr imer  dump packages.
The program is compatible with BBC Master, B + and 65(1
and Tu rbo  second processors. I t  c a n  b e  entered h o t
VIEWSIIEET by use o f  function keys'Orlt may be run 1'.
loading a previously saved window conf igurat ion f r o m  d i
Thn. program i s  suppl ied o n  a  d isc  w i t h  a  comprehens
manual.
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A PRICE BREAKTHROUGH

3M H.OPPY DISCS
Individually Te s t e d  a n d
Guaranteed for Life
Ever mindful o f  the catastrophies
caused b y  data loss, 3 r0  make
floppy disks that are at least 32070
less abrasive than the industry
average. Which is why
after stringent analogue
and digital tests each
3S1 floppy disk is
guaranteed error free
for life.

C' v

c.,4V

(14

RETAIL SHOPS
15 Burnley Road, London NWIO E D
Te1:01-208 1177 Telex:922800
(close to Dollis
West End Branch
305 Edgware Road, London W2
Tel:01-723 0233
(near Edgware Road €1,)

TECHNOMATIC WINCHESTERS

* Cased with power supply and cooling fan
* 1 Mhz bus extension cable

* Fully compatible with Acorn ADFS and FS

* Fully compatible with S.J. Research file server

* 12 months warranty

10 Mbyte E399 (a); + 20 Mbyte E499 (a)
+ (This offer valid whilst current stocks last and on orders received before 27th March)

Special Adaptor for S.J Research File Server (28

34- DISC DRIVES

DRIVE 1
•,..,;

DRIVE 0

* 400K/640K capacity perdrive inDFS/ADFS modes.

* Mitsubishi 80 track double sided ultra
low power, fast access mechanisms.

* The drives are supplied fully cased
and with cables ready for connection to
a computer.

* Drives powered from the computer

* 2 years wrarranty.

TECHNOMATIC V I

Single Drive E75 (b)
Dual Drive E134 (b)



CASPER UPGRADES
BBC TO 68000FOR

9

As reviewed by Mike Cook, Micro
User March '87.

•  68000 2nd processor card with 128K RAM.
•  68000 two pass assembler with system monitor

and BBC link software in EPROM.
•  Two system diskettes (40 or 80 track).
III Cable and fixings.
•  Comprehensive Users Manual covering installation,

assembler instructions and teaching guide.

CA Special Products Ltd,
FREEPOST Moss Way Donibristle Industrial Park Dunfermline FIFE

Remittances by post or Tel: 0383 823928 M r  1 7

c.over nment + Educational Establishment s' Official Orders Accepted.

Does your BBC have a
one track mind?

co-00
True multi-tasking will ' -
put you out of your misery!

YllUt BBC. now has the true multi-tasking
potenhal of much bingo machines.

CMS Soft have cracked II!
111is module, packaged as a

ready-to-hi sideways ROM, Moors
you a mbust system that nolds
its own in the most demanding
industrial and Saha-atm nanditiccs.

And there is no triterlerence with
normal BASIC Iunction5; Mu/b-Bassc
enhances the power, speed and
readability of the best BASIC
Intern tiger there is.

E39t-mci. p+p

•

MULTI
„  BA' S I C

CMS See Limited.
Una 18 indoinal Emote
Cnetnnrued toad, Gent Donato.
Essrm Old IXO
Telephone (ili273) 32414 1

Beal lime Program now
possible on the BBC Micro.

Sei0,15 Wel -  W I  an
'evaluarion package'

• No extra hardware required
No modifications needed to ',tor
BBC Micro

Fame, man procedure driven tasks

So if you want:
▪ s k . A c  eat re

tbsittk maning
crow.meni WI. ilsellso pelga.

•  lac sasir CNTIOL SUM MS
pl,•••11, erlsmAn1

•  theattlnyla Mb REAL 1111F.

•  PlOGRAvticalm! clIHYSICAL INPUTIXTM51
•  5 nvi4 Ito telyqUIMMERS
•  i  mg !int Tog riTELVAI TINOS
•  •  COMMIIDISIVE

! I n u i t ,  owls c•man, ye &lin!,
widi ow. rorarlec•earrrillm

MULTI-BASIC
is what you need

Dept. MU 2) PR1N1WORKS LANE, LEVENSHULME, MANCHESTER M19 34113.
Tel 061- 224 1888 or 061-224 9888

—EXPRESS SPECTRUM
BB n d  COMMODQBE

REPAIRSM_gt: ,10"

1 S E C O N D  HAND
BBC'S BOUGHT AND SOLD

APPOINTED WATFORD DEALER
Mancomp are now the main Northern
Distributors for Watford Electronics
and will be stocking all of Watford's
popular range of hardware and
software -  all at Watford's prices.
Phone first for availability.

All our prices include VAT Please add carriage
f5.50 for Printers & Drives f1.50 for other items

114 MICRO USER Apr i I  1987

P i t f  I  RPrinteroj":10,

Conti-

43! STrhfelNir'Uitlyt:I'l:Pr' trrYfrdion,Rft:::!Lic•:::nPc7nit.1re hte?:nljA
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MODEMS
B.T. Approved

Modem complete with software
£86.25

300, 1200 & Prestel Auto Dial
Modem alone — £89.95

Software — £39.95

In all U K. with While-u,Wart repairs!
with INTERNATIONAL repair service!

FOR PROFESSIONALISM - -Of all the
repair corrpanbes 'Sinclair User* spoke
to. PAANCOMP seemed the MOST
PROFESSIONAL when it came to advice
and a helpful attitude- AUG 25.
FOR HONESTY - We let you watch
your computer being repaired and if
there 15 nothing wrong with i t  we will
tell youlll
FOR REPUTATION HELPFULNESS
"I have come across a firm that will be
more than willing to advise you as to
now to remedy your problems. They
are called MAMCOMP and as well as
repairing faulty computers. are 3150
quite willing to discuss your problems
with you and offer reasonably cheap
ana more importantly CORRECT
CURES- Phil Rogers POPULAR
COMPUTING WEEKLY JAN 85!

Ttprr!..!, and and  oon W h a t  w e  d o  t o d a y .

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 corning second?
wive DELAY - OUR ESTIMATES ARE
FREE AND WITHOUT OBLIGATION. 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, lOSPITALS!
Every parcel sent by Royal Mail Receipteri
Post and insured for return journey!
f,Por next day delivery include EI.50 extra)
(Setuncor by prior arrangennerr.I.

others do tomorrow!
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John Allen tries out
an aid to bleep
out the mistakes

A  nice
w a y  with
words

WORD processing is now a major appli-
cation for  micros, but  merely manipu-
lating words is  no longer enough. The
computer is capable of  more and soft-
ware i s  finally emerging to  al low th is
greater sophistication on the BBC Micro.

Last y e a r  s a w  t h e  r e l e a s e  o f
Acornsoft's spell ing checker Viewspell
which has a 75,000-word dictionary on
an 80 track disc.

It works by checking the words in a
document against its dictionary after the
whole d o c u m e n t  h a s  b e e n  t y p e d .
Typically this takes around two minutes
for a two page document.

After Viewspell has  identified incor-
rect words the  word processor i s  re-
entered to make the corrections,

Computer Concepts has approached
its spel l ing checker f rom a  di fferent
direction. Spell-Master has the diction-
ary on rom so it sits inside the computer
allowing much faster access.

This means that as well as operating
as a language system like Viewspell i t
can also operate f rom within a  word
processor, checking words as they are
typed.

Spell-Master is supplied on two roms
mounted on a  board that f i ts into just
one socket — making a massive 128k on
board. As well as the 57_000-word dic-
tionary this holds the Spell-Master code.

The rom board can be fitted into any of
the spare rom sockets on the BBC B or
B+. I t  is designed to overhang roms in
adjacent sockets w i t h  the exception of
double height ones such as Inter-Word
which are too tall.

On the Master Compact it needs to be
installed i n to  one o f  the  two h igher
sockets.

On the Master i t  can be installed in
the highest socket (unless you have one
of t he  early Master  1 2 8 s  where the

operating system is on a dual chip) or it
can be inserted into a Care Electronics
ram cartridge.

The checker has l inkages t o  Inter-
Word, View, Wordwise and Wordwise-
Plus for immediately checking words as
they are typed in.

Inter-Word already has menu 8 built in
for Spell-Master. View, Wordwise and
Wordwise-Plus users need to press Con-
trol+J when i n  ed i t  mode t o  ge t  the
Spell-Master menu window.

In all of the systems, once activated,
Spell-Master issues a beep every time
you type a word that is not in the dic-
tionary.

A spelling checker is not much use if it
does not let you add words to an existing
dictionary or create your own.

Spell-Master does this by building up
user dictionaries in sideways ram. While
sideways ram is  a standard feature on
the Master and Master Compact. i f  you
own a model B  or B+ you do need to
have a sideways ram board fitted.

It is the immediate checking of words
that is  the most impressive feature o f
Spell-Master and the one which will con-
tribute most to its success.

All words of three letters or more are
checked. I have used i t  with Inter-Word,

Figure T h e
Spell-Master

menu in View

REVIEW
-I- IN

SWIM
RIA1111111
S P E L L

Wordwise-Plus and View 3.0 and found
that it did not perceptibly slow down the
action of the word processor.

It does look neater with Inter-Word
(due to  the built-in menu) bu t  i t  func-
tioned equally well in all three.

In View i t  is sometimes necessary to
reformat the text after corrections from
Spell-Master, but this is the same when
performing corrections normally.

The Spell-Master menu a l lows the
whole text, a marked section or the text
after the cursor to be checked.

The dictionary can be browsed through
and you  c a n  sw i t ch  t h e  immedia te
checking facility on or off,

When Spell-Master issues i t s  beep
telling you that that a word is not in the
dictionary the most probable reason is
that it is simply mistyped.

If the word is  corrected Spell-Master
will remain silent, bu t  i f  after altering
the word you attempt to move the cursor
away and the  word i s  st i l l  no t  in  the
dictionary you'll hear another beep. But
at no t ime are you forced to  take any
action.

Pressing Control+C checks the word
at the cursor. I f  the word is  not in the
dictionary a window appears giving the

Turn to Page 116 110.

Word:MAIVAINAWCE

1: Ignore
2: Add t o  C o t i o n a r y
3: Corroot word

ESC End check

therefore in view of a l lnecessorw to review our
have no alternative but

,f t . e  circumstances I  regret that i t  has become
contract with wow and that we now0 ermine e our a n t  I  realise thot this

N a l ,  a l r i a n C e
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•411 From Page 115
options of ignoring it, adding the word to
the user dictionary or browsing through
the main dictionary.

If the third option is chosen the whole
dictionary can be examined, using the
cursor keys until the correct spelling is
found. At this point pressing Return will
replace the original word in the text with
the corrected one.

Pressing Control+V a t  any t ime wil l
check the text from the current cursor
position to the end.

As w i th  Cont ro l+C any  words n o t
found i n  t h e  dict ionary w i l l  cause a
window to appear giving the options of
ignoring the word, adding it to the user
dict ionary o r  browsing th rough t h e
dictionary to find the correct spelling.

If you are unsure of how a word is spelt
you can  en ter  the dict ionary browse
option, find the word and press Return to
insert i t  into your text.

A number o f  useful commands are
provided as star commands allowing you
to look at parts of the dictionary — these
are a  great help for solving crossword
clues.

The authors of Spell-Master have also
included a text editor which performs a
number of functions. Cursor movements
are compatible with Wordwise and Inter-
Word, blocks o f  tex t  can be  marked,
moved, copied or deleted and there is a
search and replace facility so it could be
used as a simple word processor.

This means tha t  f i les f rom sources
other than the word processors already
mentioned can be loaded into the editor
and checked.

The checking is carried out  in much
the same way as checking the entire text
in one o f  the other packages. I n  the
editor the checking menu appears after
pressing f l .

The editor also provides the means to
create user dictionaries and ed i t  the
contents of existing ones. This is impor-
tant, otherwise words that are wrong can
be acc identa l ly  added — and never
removed.

One of the options in the editor allows
you to  do i s  to  spell-check files. This
might be useful if a file is too large to fit
in memory.

It works by reading in the original fi le
word by word, checking each one and
writing it out to an output file. If the word
is not recognised i t  is preceded with

If the output f i le i s  the same as the
input file, the first letter of the unrecog-
nised w o r d  i s  r e p l a c e d  w i t h  t h e
backslash i. In both cases a list of words
not found is placed in the editor.

Although the Spell-Master dictionary
is smaller than Viewspell's. in practice I
did n o t  f ind  m u c h  di fference i n  t h e
number of words that I use which are not
included.
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Figure fi-
The Spell-Master
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Viewspell 's d ic t ionary  i s  probably
more consistent ,  be ing  suppl ied b y
Longmans, whereas Spell-Master's i s
more pragmatic. Neither have much in
the way o f  proper names, b u t  Spell-
Master seems slightly better for corn-
outer terms.

Even i f  the  only  function o f  Spell-
Master were to check text as i t  is typed
this would be a remarkable product, but
in fact i t  is far more versatile than that.

If you regularly do  word processing
you w i l l  qu ick ly  appreciate t ha t  t he
whole range of commands add together
to improve your style and confidence,
whichever word processing system you
use.

Spell-Master is very fast, the diction-
ary is adequately sized and i t  is easy to
use.

However, it is not really usable without
having sideways ram for  the user dic-
tionary, which will be a problem for many
B and Bi-  owners, though I understand
Computer Concepts i s  thinking about
bringing o u t  a  l o w  pr iced extension
board.

Additionally i t  i s  n o t  poss ib le  t o
search t h e  d ic t ionary  w i th  var iab le
length wildcards.

Spell-Master is more expensive than
Viewspell but for the serious user it is a
much better buy. Used with Inter-Word it
provides the standard of  word process-
ing faci l i t ies you expect. b u t  do  no t
always g e t ,  o n  m u c h  m o r e  c o s t l y
machines.

Star commands
*ANAGRAM: Entering a  string o f  letters
causes Spell-Master to list all the words
in the main dictionary that are anagrams
of those letters.
*BROWSE: Allows you to examine the dic-
tionary, either by using the cursor keys
to move around, or by typing in the first
few letters o f  a  word. I t  includes the
main d ic t ionary  a n d  a n y  u s e r  d i c -
tionaries present.
ICHECK: Checks for a particular word in
the main dictionary. I t  allows wildcards

to be used: #  for any character and * for
any number of characters.

There a re  a  couple o f  restrictions,
however: You have to give the first two
letters of  the word and *  can only be
used at the end of a word. This means it
is n o t  a s  power fu l  a  command  a s
Viewspell's SEARCH.
*CROSSWORD: Th is  rea l l y  shows t h e
speed o f  Spell-Master. I t  i s  similar to
CHECK in that you give the letters you
have with #  for the unknown ones.

But un l i ke  CHECK t h i s  w i l l  a l l o w
wildcards in place of the first two letters.

Looking fo r  -worthwhile", (which i s
near the end o f  the dictionary) giving
"###thwhi le"  took 8.57 seconds on my
model B. The same test with SEARCH in
Viewspell took over 4 minutes.
*DLOAD/DSAVE: These commands load
and save the user dictionary into arid out
of sideways ram,
*FUZZY: L is ts  words i n  the  dict ionary
which sound like the one you give. This
is to allow approximate spellings to be
entered.

Generally I found th is worked well —
sometimes i t  gave on ly  a  couple  o f
options, sometimes quite a  lot.  Bu t  i t
does require the first letter to be right.

For example ' 'philosopher" was no t
found after typing "filosopher", but it did
find i t  for "philosofer".
*SPELL: Enters the Spell-Master editor.
*WORKON/WORKOFT: Enables and dis-
ables t h e  Spe l l -Mas te r  r o m  f r o m
claiming the 256 bytes that it needs to
do the instant spell-checking in View or
Wordwise.

Unless instructed by the *WORKOFF
command it will always claim this space
if View or Wordwise are present. I t  does
not require this space when working with
Inter-Word.

Product: Spell-Master
Price: 159 (rom)
Supplier: Computer Concepts. Gaddesden

Place. Hemel Hempstead. Herts. HP2
6EX•

Tel: 0442 63933
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ELECTRONIC
ENGINEERS
this is serious stuff at

lighthearted prices

Probe around Miteyspice's
computer model of your circuit.
More informative, more fun and
faster than a breadboard. Plot the
AC & DC characteristics, quantify
bandwidth with the digitising cursor.
sweep components, investigate
temperature and noise (20 param
Ebers Moll model) and when
perfect, lay it out & etch it accurately
with PC8 using an ordinary DM
printer. These programs have too
many superb features to cover
here, please send for details.

11E±-'

THIL

I l l r P : P - : _  **-5:10-c•dr,-  ,,,%-•01‘ to 4 0 , 3 '1*P las 7, Aro
0,0 c \o" ' ' -os,o'ct,o

SYSTEM
Software
12 Collegiate Crescent
Sheffield SIO 28A

Tel 107421 582.321

•  •

•

Access nnd Etarcirtycald welcome
Fiup ther information available

•

M t  ,

"'Just released
MITE YSPICE

incorporating the unbeatable
Microspice circuit simulator

(E119 + VAT)
P.C.B.

Pineapple's acclaimed "a
utility I thoroughly

recommend" Julian Rogers
Micro User March *87 circuit

board drafting program
(E85 + VAT)

7

\-

Those
Engineers
really

useful
people

•  r • — • • •
•

Sales: 106a Fortune Green Road,
West Hampstead, London NW6 IDS

Tel: 0 1 - 4 3 5  2771
Telex: 8950511 mark for mallbox23332001

THOSE ENGINEERS Ltd
(also at Fairoaks Airport, Chobham)

•••

Features
- Runs on BBC 8, 8+, Masts r Compact.
ADFS. DFS, ANFS. NFS

- Full use of all available RAM
- Intelligent memory management
unrt (MMU)

- User switches on all main features
Automatic soarcb tor macros on disc

- Assemble absolute or relocatable code
- Source program tokenised or kill last
- REPEAT...UNTIL, WHILE_WE ND
eic. high toyer language constructs

- Macros nestabie to any depth
- Excellent erra diagnostics
- Linker
• Editor and symbolic disassemble(
• voided

A comparison of three 65C12 assemblers

MINERVA SYSTEMS,
69 SIDWELL STREET,
EXETER, EX4 6PH.
Tel: 0392 37756

Can your Database
do this?

Ours couldn't either -
so we wrote INTERNIEW LINK to link with:
ViewPlot, ViewSheet, Interchart, Intersheet.

No longer do you have to buy a dedicated, rigid database. Ours is flexile and
even programmable_ We are continually developing add-on applications to give
you the ultimate data handling system:
MAILSHOT M a i l  merge with Wordwise ,  View and Interword_ Up to 4 across
labels,
REPORTER — Simple or complex reports inducing totals, averages.
debit/credit column format. etc.
SCHOOL ADMINISTRATOR — Definable pupil records, external
examination entries, DES Form 7, etc.

ACCOUNTS — Five management modules. Totally flexible with graphs.
histograms, pareto curves.

Other vertical applications also available.
Send now for further details,

ittrIHTE/7
EL777
The Ultimate

Data handling system

1••• e • • • • • • • •

/

At last a machine code development
system that really does outperform ADE

Versions and prices
Recoaerandeci fier iiinetw Compact_
A DE. WA) end 0 C W  mews aseerrtier cm clic
(3 5" ADES) 329( Seireeve RAM mooted
E42.00 + vat

leaceavrarated for SSC i t  S .  —
ADE. MIMU end 54C00 sines seseettiler en 2
15K EPRCUS s i t  DES 5 25- tenet att.
E46.90 + vat

Reoeneranded for Aeseee I A  turbo.,
ADE. MMU and 05CO3 sows w a n e s .  on
EPROM w e l d , /  vet 5 25- DES Laity dec
E49.00 + vat

UPtrld•
ADE In ACE, (upgrades; ettherdsx
EPROM or cirsidgeyoumust send Si ACE
RON chit4
E27.00 + vat

Neirw•le
ASIA to ADE •  (Ls:vadat) e t a ,  deo,
EPROM or c a r t e r,  you rmIsi •••,e1 In ASII
ACLI Mip)
E35.00 + vat
Please add et 25 P&P per unit.

D F-1r

D r
The Ultimate Assembly
Language Development Tod
ADE+ le a  E6C00 series assembler system
supporting a t  the mrsernonms of the 65C12
used in the latest BBC mksocornputers plus the
additional 'Rockwell' instructions. ADE+ is fast,
faster in tact !ha, the in-built BASIC assembler
arid al rival products that we have tested. The
assembler produces absolute code tha can be
'RUN or linker modules thal can be merged with
the output from other programs using the ADE+
linker, ACE. supports a pswerful linker which
drasikelly outs aseernioh/ time; a  'inure
normally only bound o n  m i n i  a n d
mainframes. The linker isna even !kit the output
from compilers with your assembly language
programs. FuN library suppon for both the linker
and the assembler is provided - fast searching
for unknown Instructors in a  random access
macro lkwary_ ADE+ is a modular system with
many modules to add later, Le a mouse based
odor &  a  280 cross amembierl A  prim
spooling system uses udeways RAM as a print
butler to eliminate waiting time; your listing runs
off as a background )obi Use the pint spooler
from BASIC or your own programs. ACE. uses
ALL available memory. W a h  a  second
processor attached the 10  processor spare
memory is used as a  buffer to rectuca ins

'amount of dec  a c c * ” .  A l l  evetekke memory is
handled b y  ADE+'s intelligent memory
management module. Use your own favourite
edeor or the one provided. As/samba from disc
or memont. Fu l l  'Mates including tbrartans,
converter 105 88C BASE e .  ACE. must be

bargain of 1986/71
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1
Peter Davidson continues

his explorat ion of
relectranic  mall

Golden
opportunities
LAST month I looked at how you send a
letter using electronic mail (Email). As
with ordinary letters, which can be sent
recorded, registered and so  on, there
are a lot of options available to senders
of Email.

This month I intend to look at some of
the options available to people using the
Telecom Gold system — similar facilities
exist on most Email services.

First, a word of advice. To save you the
embarrassment o f  a l l  your  mistakes
showing when your letters are received
by someone else, try out new features by
writing to yourself first.

To see the results in your own mail-
box, j u s t  enter  your mailbox number
when you are prompted for the name or
number of  the person you are sending
the letter to.

You'll notice that most of the illustra-
tions in this article are from MAG001. to
MAG001. — that's from me to me.

Its rather impersonal to have to enter
a number at the "To" prompt each time
you send a letter. You can set up your
own directory so that you can send mail
by name rather than number.

To illustrate this we'll set up a direc-
tory with four entries in it. You start by
creating a MAIL.REF file: To  do this at
the prompt enter:

E r

The computer will respond with:
INPLI

Now type in your names and numbers
separated by a space with each one on a
new line.

If you want to send mail to a group of
people you can attach more than one
number to a name by including them in
the list separated by spaces.

>ED
INPUT
PETE NAG001
PETER MAGOel
PO NAG001
LOT MAG001 NA6999

EDIT
SAVE NAIL.REF

Figure 1: Creating a simple MAIL. REF file
?18 MICRO USER Apri l  1e87

When you have finished entering the
names press Return on a blank line and
the computer will respond with:

EDIT

You are now in  ed i t  mode and can
easily save the file. Type:

EAVE

The result of setting up my MAIL.REF
file i s  shown in  Figure I .  Just as with
letters, the file can be created on a word
processor and transmitted when you are
ready. There's no need to type it in while
you are online.

You'll not ice t ha t  the las t  entry i n
Figure I contains two mailbox numbers.
This means that by sending a letter to
LOT both MAG001 and MAG999 wi l l
receive copies.

Unfortunately you can't put your own
number there twice so this is  one you
can't try within the confines of your own
box.

Before leaving the subject of MAIL.REF
files, there are a couple more points you
should know.

Firstly, i f  a file already exists you can't
save a  new one. To  erase an existing
file, at the prompt type!

)ESTROY NAILREF

It is possible to edit a file on the Gold
computer. but that would be the subject
of an article on its own. For now lets just
say that  i f  you want to change a f i le.
delete the old one and start again.

If you keep your word-processed file i t
can be edited and retransmitted to Gold
at any time.

Sometimes you may want to know that
a recipient has received your Email. All
you have to do is put AR (Acknowledge-
ment Requestecf into your message.

>MAIL SEND PETE AR

Subject: F i g u r e  I I
Text:
This i s  a tes t  o f  AR.
.s

MAGNI - -  Sent

Figure 11: Asking for an acknowledgement
with the command in the address line

As with all the options I'll be discuss-
ing there are two  p laces where th is
command can be put — either as part of
the -To" line or at the end of the mess-
age, where i t  has to be preceded by a
full stop.

Figures II and III show the two ways of
issuing the  command and  Figure IV
shows what the sender will see.

If your message is so important that
you want more than jus t  an  acknow-
ledgement you  c a n  i n s i s t  t h a t  t h e
recipient replies. The command t o  do
this is RR (Reply Requested) — again. i t
can entered in either of the two places.

Figure V shows how the recipient is
prompted for a reply. As you can see, i t
is possible to Quit, but the letter will still
be there next time the mail is read and
will have to be replied to before it can be
deleted.

Your letter must be important i f  you
have asked for an acknowledgement or
reply. so to ensure i t  arrives quickly you
can also send i t  express. This puts your
letter at the front of the recipient's mail
queue.

If he is  online, i t  puts the following
message on  h is  screen t o  say that  a
letter has arrived:

EAp-E.sr, , E T t r  : a l l  from MAGO01

The command to send express letters
is EX and i t  goes in  one o f  the usual
places. I t  can be combined with one or
more other commands such as:

Tn: NAG001 AR RR Ex

Why would you want to request a reply
and an acknowledgement on the same
letter? You will receive an acknowledge-
ment as soon as the recipient looks at

send Peter

Subject: F i g u r e  I I I
Text;
Another t e s t  o f  AR.
.ar
.s

Sent

Figure 111: Acknowledgement requested
as an afterthought

>mail read

To: NAG001
From: PAG001 P o s t e d :  Mo

n 16:Feb-87 2 1 : 4 3  GMT Sys 72 ( I )
Subject: F i g u r e  I I
Acknowledgment Sent

--More-
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Figure IV: Recipient's message when he readS
acknowledgement requested mail ma i l
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he reads

his mail but, although he can't delete
the letter without replying. he can leave
responses until later.

Confidentiality can  be  a  problem i f
more than one person has access to a
mailbox. I f  you want to restrict certain
mail to one box user to read you can give
that person a password and use it on any
mail you send him by using PA followed
by the password.

Figure VI shows how to send a mess-
age w i th  a  password at tached,  a n d
Figure VII shows how the message i s
received and the result of entering both
an incorrect and a correct password.

If you are the forgetful type dated mail
gives you  a n  i d e a l  w a y  t o  r em ind
somebody ( e v e n  y o u r s e l f )  t o  d o
something on a specified date,

Mail sent  using this method will not
reach the recipient until that date and
the form of the command to send i t  is:

DA

So i f  I  wan t  a  l e t t e r  t o  arr ive o n
February 1 4 .  1 9 8 8 .  t h e  command
takes the form:

1).1. 14/2/88

The way to send a letter l ike this is
shown in Figure VIII. but when it arrives

>mail read

To: MAG001
From: MAG001 P o s t e d :  Mo

n 16-Feb-87 2 1 : 4 7  GMT Sys 72 ( I )
Subject: REPLY TO THIS

--More--

You can't delete t h i s  without rep ly ing.

Reply Requested.
Text:
.11

>mail read

To: MAG001
From: MAG001 P o s t e d : M o

n 16-Feb-87 2 1 : 4 7  GMT Sys 72 ( 1 )
Subject: REPLY TO THIS

--More--delete

Reply Requested.
Text:
OK, you win. I ' l l  delete i t  now.
.s

MAG001 - -  S e n t

Action Required: d e l

End of Ma i l .

Figure V: You have to  reply to
mail i f  the sender requests it

at the recipient it will appear rio different
to one posted on that date.

One of  the b ig  advantages o f  elec-
tronic mail i s  that multiple copies of a
memo or letter can be sent very easily.
You can send these copies in  several
ways. the difference being in the manner
the recipients see who the let ter has
also been sent to,

If the mail is to all recipients just list
their names when you are asked who the
letter is to o r  put several names in your
MAIL.REF file as I did with LOT_

So_ t o  send mai l  t o  MAG001 and
MAG999 I can enter

MAIL SEND MAG001 MA6999

or
MAIL SEND LOT

The resulting message to the recipient
is shown in Figure IX.

If your mail is to one person. but you
want others to see it and the recipient to
know they have seen i t .  t hen  use  a
Carbon Copy (CC).

For instance, i f  you send someone a

' r a i l  send mag001 pa pete

Subject: Te s t  o f  password
Text:
This i s  se t re t .
.ex
.s

Figure VI- Use a  password to  ensure
the confidentiality o f  mail.

>mail read

To: MAG001
From: MAG001 P o s t e d : M o

n 16-Feb-87 2 2 : 11  GMT Sys 72 ( 1 )
Subject: Te s t  o f  password
Password: f r e d

Oad password

End of Mai l .

>mai( read

To: MAG001
From: MAG001 P o s t e d : M c

n 16-Feb-87 22 :11  GMT Sys 72 ( 1 )
Subject: Te s t  o f  password
Password: p e t e

--More--

This i s  secret .

Action Required: d e l

End of Ma i l .

Figure VII. You must know the password
to read password protected mail

1AL
i t  FEATURE

B-14-11-11 _je;;.04'
request to do something and want h is
boss 4,o know you have asked him to do
it, use CC and and the boss will receive a
copy-

The actual recipient wi l l  a lso know
that the boss has been sent the copy as
shown i n  Figure X. Although r ye  only
sent one copy. CC can be followed by a
whole l ist  of names or numbers.

In the above example, i f  you didn't
want the person to know that the boss
had been sent a .  copy, use BC (Blind
Copy) instead o f  CC. The boss will sti l l
be sent a copy but no indication will be
given to the recipient of the original.

It is possible to store a letter that you
frequently send, or one that you want to
send to several people in a slightly dif-
ferent form, on the Gold computer_ To do
this all you have to do is type:

XMIT

You will be asked whether you want to
transmit to or from the computer and you
obviously answer:

You will then be prompted for a filename
— I'll use LETTER for this example — and
you-II then be told to prepare your tape
or disc.

At this point  you can send a  word-
processed le t te r  as  I  descr ibed l as t
month, or  ignore the prompt and press
Return then type in your letter. When you

Turn to Page 120 1111-

>mail send mag001 ca 17/3/87

Subject: de layed
Text:
This w i l l  a r r i ve  tomorrow.
.s

MAGO01 -- Sent

Figure VIII: Delayed mai? is an
ideal way o f  sending reminders.

To: MAGNI
To: MAG999

From: MA6001 P o s t e d :  Tu
e 17-Feb-87 2 1 : 2 2  GMT Sys 72 ( 1 )
Subject: F i g u r e  IX

--More--

Figure IX: Email can easily be sent to
several people at the same time

To: MAG001
Cc: MAG999

from MAG001 P o s t e d :  Tu
e 17-Feb-87 2 1 ; 2 4  GMT Sys 72 ( 1 )
Subjert: F i g u r e  X

--More--

Figure X  U s e  carbon copies t o  show the
recipient that somone else has a copy
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FEATURE

QUAL-SOFT T e l :  0438 Please supply: Name:
Dept. MU,
18 Hazlemere Road

kStevenage SG2 8RX

721936

ALW
SOCCER
SUPREMO
LD1

Address

Access No. (it applicable)
Neir

-4 From Page 119
have f in ished type:

.END

The le t te r  wi l l  b e  saved as  a tex t  f i le
and Figure XI shows the complete  oper-
ation. The saved f i l e  c a n  b e  loaded as
part or all o f  any let ter  by entering:

. 1 : 0  LETTER

Figure XII shows me sending the same
letter (which I  had  previously  saved) t o
two different people. though with varying
first l ines.  When you have f in ished w i th
it, LETTER c a n  b e  d e l e t e d  u s i n g  t h e
DELETE command.

Well, t he re  you have it_ Just some o f
the poss ib i l i t ies  when you send Email.

The b e s t  w a y  t o  fami l ia r i se  yourse l f
with these is to work through the figures,
substituting your own mailbox number •
for MAG001.  t h e n  exper iment  w i th
various combinations of commands.

You'll notice that I have mixed upper
and lower case letters in the figures —
you can use ei ther.

And remember,  t o  save  you  l o o k i n g
Silly when the  unexpected happens and
your mail  doesn' t  go exactly as planned,
practice by  sending le t te rs  t o  yourself .

120 M1CRO USER Apr i l  7987

>xmit

TRANSMIT TO OR FROM THE COMPUTER? t o

WHAT WILL BE THE NAME OF THIS FILET l e
t ter

PREPARE YOUR CASSETTE/DISKETTE TO TRANSM
IT DATA,

PRESS RETURN, THEN BEGIN SENDING

(hit  BREAK o r  enter ••Ellti' when done)
This i s  a demonstration l e t t e r .
I am j u s t  typ ing i t  i n ,  but  I  could
have word-processed i t  i f  i t  was
Longer.
.end

Figure XI Saving a file on Gold
computer for later use

Gold even provides you with an easy way
to do  this. Try:

MAT, SEND ME

•  Next month, w e l l  take a break from
Email and look at some of the sources of
telesoftware available and how you can
quickly obtain a copy of a program down
the telephone wires from a friend who is
miles away.

..MAIL SEND mag001

Subject: G ree t i ng
Text:
Dear Peter
.Load Let ter
19 l ine (s )  loaded.

MAG801 - -  S e n t

>nail send mag999

Subject: G ree t i ng
Text:
Dear Helpl ine
.1 Le t t e r
19L ine (s )  loaded.

P.S. Don t fo rget  t o  answer the question
I asced you.

MAG801 - -  S e n t

Figure XII. Send a quick letter by
using a saved file as part of it

or
QUAL-SOFT

TAPE 1
6 Seasons

Division 1 Football
The F.A. Cup

TAPE 1
6 Seasons

Division 1 Football
The F.A. Cup

U-
ST

Way back in 1983 we introduced LEAGUE D VISION 1 for the BBC M'cro_ In September 1984 the original 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 manager
of a newly promoted 1st division team, which you have to build up into a challenger, and hopefully winner, of the 1st Division Championship_ The
game uses professional simulation techniques which produce a true, natural management simulation rather than the simple minded mental arithmetic
exercises of other -simulations". This caused this response:

"Hugely enjoyable but dangerously addictive" says Dr. Trevor Harley, Department
of Psychology, University of Warwick •

WELL OR HARLEY Y O U  AIN'T SEEN NOTHING YET!!
THE NEW

SOCCER SUPREMO
LEAGUE DIVISION ONE

A SOCCER MANAGEMENT SIMULATION
To the versions we've added; the F.A. Cup. the European Cup. the U.E.F.A.Cup and the European Cup Winners Cup. We've introduced multiple DATA files for the
different seasons and to allow a massive transfer market of over seventy players, from World Cup stars to top scoring non-league players. Soccer Supremo retains the
3D, 22 man, 90 minute football match graphics, improving the graphics' layout, We've added sound, in-match injuries, named goal scorers, penalty shoot-outs (European
matches), and replaced the complicated match statistcs with a post match individual player assessment We've  w e l l ,  lots of other small improvements.
The games are now almost three b in es the sire of the originals, using two tapes plus the multiple datafiles. ButWE'VE ADDED NOTHING TO THE COST!
The new games are supplied DIRECT from OUAL-SOFT. TAPE 1 + TAPE 2 Manual, P&P and VAT still costs £9.95. RELEASE DATES: SOCCER SUPREMO is
immediately available, LEAGUE DIVISION ONE will be released on the 21st February. Current owners of SOCCER SUPREMO, Diyi 85 and the COMBO tape can obtain
a £5 rebate. Just return your tape and include payment of £4.95.
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Sports simulations

TAPE 2
European Cup
U.E.F.A. Cup

Cup Winners Cup

TAPE 2
European Cup
11E,F.A. Cup

Cup Winners Cup
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WREMO is
) can obtain

Four rip-roaring games for
your computer for
less than El per game!

Three of this high-powered collection
are top-rate machine-code versions of
arcade classics and the fourth is a
thrilling real-time adventure game.
There's hours of enjoyment and
something to suit everyone in this
unique value for money collection.

SNAPMAN - Guide your man
through the maze as he munches
energy pellets and avoids hostile
aliens.

Location.  S r i d g e
CO.1101040, C T O S A P I L O I  D I S K  PA C K

AFT
PORT

SIMLA A L L

M T  P O R T  O T I V I S C A A D  A C T I V I S M
.LAST C L O W  C Y C L E  O R O P  G R I L L

0000 K A M A  C O T  E N / T  G E T  O A  R O L F
ROM I S M A T O P Y  I N S A M M  L A I S I D A  L a m m "  L

o c g  L O O K  M O W  a i l g  g e m s  M I T  A MM O M  M AT I T  S H O O  w i t h : A L L O W  M K S
Pe.NS a . ,  how

MAYDAY - A futuristic adventure!
As captain of an interstellar cruiser
you must guide the sole survivor of a
stricken space freighter through the
wreckage of his craft_ If you fail to
recover those vital medical supplies a
whole planet is doomed!

••• ot S r .  H i  i u l .  h "

Mb

- tn.-x.1-114)2*m4

1Li E l

a

I31-1134-13•32-2M N*

PANZER ASSAULT - You are a
tank commander engaged in vicious
combat against encircling enemy
forces_

S C O M I O I S S O  N I O N . S K O S O  L I S S O . A A

"PUP g i f  V F W  4111F INF

101,1110F WPM .101 Or* OF 41,
W W W W W  W W W W
W W W W  W W W W W W I .

ALIEN INTRUDERS -  With only
your laser for protection you must
destroy the waves of aliens who
threaten to engulf you.

g% 95 tape
0013 6E:541 alscf4-95

TO ORDER TURN TO THE FORM ON PAGE 159
, C a t t g o S O K I I I

MAILORDER OFFERS
1300
Eti&EICI
00013 MAIL ORDER. OFFERS



WELCOME to part two of the Library, and I
thanks for sending in all your routines.
Remember, they can be in any language.

This month we have an advancement
on the FNin routine, an all-singing shift-
down routine for Basic programs, a 6502
machine code routine for turning the
cursor on and off, and a  couple of
routines to tidy up the Master clock.

A quick word on how you should
present your routine: i t  should have a
brief description of its salient points, per-
haps a justification of why it's better to
use then anything else, and an example
program to demonstrate how it works.

In Basic avoid all GOTOs and GOSUBs,
because any routine should be relocat-
able into any program. And in machine
code make sure all memory locations are
named — such as charbuff instead of
&COO, and osovrch instead of &FEE

Happy programming.

\--Send your routines — with full detailsof the language it is written in and the
hardwarelsoftware requiremen —  on

ts

disc p e  to:
Steve T u l l ,  Libraror tarnbu y ,  The Micro

User, 68 Chester Road, Hazel Grove.
Stockport SK7 5NY

a stamp
RerneMber to enclose e d

addressed envelope for Ile return of
your media. l ive blank discs will be
sent to the atithOrS of any routines
PLIblished.
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Compiled by Steve Turnbull

Title: STRING INPUT
Language: Basle
Author: Ten Paul

1

String input using the Basic INPUT
command (or osword 0 from any lan-
guage) is very dangerous. Try typing:

MODE 7:INPUT AS

Then press the following keys in order
Control+V, Control -i-E, Control
Control+ E, A. A. A. A. This changes to
Mode 5  then draws a  l ine  on  the
screen — all from an INPUT comand.

But good commercial  programs
don't allow this, what they use is an
idiot-proof input routine.

Here i s  a  genera l  s t r i ng  i n p u t
routine which behaves identically to
the INPUT statement which takes as
parameters, permissible keys, a n
init ial s t r ing ,  t h e  max imum l i n e
length and whether a  zero length
string is acceptable I t  uses the M in
routine as a building block.

Line 1 4 0  c o n t a i n s  e s s e n t i a l

initialisation, diS is Delete, In$ is the
line delete — Control +U — and cr$ is
Return.

While th is  has been kept  t o  the
normal values for  input, you could
change t hese  t o  a n y  keys  f o r
instance Control. K to Kill a line.

Line 270 ensures that the cursor is
positioned correctly in the line. Lines
280 t o  3 0 0  select  the acceptable
keys, and particularly whether cr$ is
allowed when the  input  str ing has
length zero.

Line 310 gets the input character
and line 320 selects the appropriate
procedure t o  e i t h e r  d e l e t e  a
character, delete a line or add a cha-
racter.

The m a i n  p a r t  o f  t h e  r o u t i n e
repeats u n t i l  a  c r $  h a s  b e e n
accepted.

A new line is generated on screen
and the final string is returned.

100 REM A-0, String Input k *
110 hiSeABCDEFGHIJKLMNOPQRSTUYWXYZ°
120 LoSvabcdefghijkisnopqrstuvwxyz'
130 nmSe1123456789%sp$:"
140 dIS:CHR$127:tn$:CHRS21:cr$:CHR$13
150 PROCcursoff:sS:-;CLS
160 REPEAT
170 PRINT'Type i n  a t i n e : '
180 s$:FNstr(hiS.toPnmS4-sp$,0,100,TR

UE)
190 UNTIL s$ : -
200 PROCcurson:END
210 - - -
220 DEF FNstrCkS,O,L%,1%)
230 LOCAL X%01,P%,a1.,iS
240 X%:POS:11=VPOS
250 PZ:LENs$:PRINT sS;
260 REPEAT
270 VDU31(X%+PUMOD40t%*(X%4P%)DIV40
280 aS:kS:IF T% aS:aSicrS
290 IF P%>0 aS:aSt.cr$4d1Sttn$
300 IF  P%:L% aS:cr54ALS+tn$
310 iS:MIDS(aS,FNin(aS),1)
320 IF iS:d1$ PROCdt ELSEIF iS:InS PRO

Cn ELSEIF iS<>crS PROCad

330 UNTIL iS:crS:PRINT::s$
340 - -
350 DEF PROCdt:sS2LEFTS(s$,P%-1)
360 VOU127:P%.P%-1:ENDPROC
370 - - -
380 DEF PROCtn:LOCAL 7%
390 FOR 2 1  TO P%;PROCdt
400 NEXT:ENDPROC
410 - - -
420 DEF PROCad:sS:s$4.i$
430 PRINTiS;:PP1:ENDPROC
440 - - -
450 DEF FNin(k5):LOCAL I%
460 PROCcurson
470 REPEAT 1%=INSTR(kS,GETS)
480 VDU -7*(1%<>0):UNTIL I%>0
490 PROCcursoif::I%
500 - -
510 DEF PROCcurson
520 VOU?3;291941;0;0;:ENDPROC
530 - -
540 DEF PROCcursoff
550 VDU23;8202;0;0;0;:ENDPROC
560 - - -
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Title: RELOCATOR
Language: Basic
Author: Tim Arrowsmith

When
from
the
allowable

are

program

program
itself

required

the

using long graphics programs
disc it is often necessary to shift
program down t o  t h e  l owes t

page.
Most shi f t  down routines involve

messy function key definitions which
hard to type in correctly.

But it is not necessary to leave the
for the shift  down; a  much

more elegant routine is shown here.
Line 0 is added at the start of your

and the procedure definition
must be right at the end.

When t h e  program i s  f i rs t  RUN,
PROCreloc is  entered i f  the page is
already equal  t o  o r  less than the

page then the routine exits.
If the shift-down i s  required then

-Relocating ,." message i s  dis-
played and the  program i s  moved
down four bytes at a time.

So that  you know the program i s
working there is also the sound state-
ment which starts at the lowest pitch
and moves up to the highest pitch.

Finally. PAGE i s  se t  t o  t he  new
value, the keyboard buffer is cleared,
then OLD and RUN are inserted along
with Ascii value 6 which switches the
screen drivers on.

Finally t h e  sc reen  d r i ve rs  a r e
switched off  and the program ends.

While the screen is off  the OLD is
performed a t  the new page position
resetting TOP, the screen drivers are
switched on and the program runs.

PROCreloc i s  entered a  second
time. But this time the page setting is
acceptable. the routine just exits and
the rest  o f  your program i s  run as
normal,

0 PROCretocC&E00/
1 REM ***  ReLocator * * *

1000 END
32600 DEF PROCreLoctOn:CLS:*Iape
32610 P%.PAGE:IF P%<=41% THEN ENDPROC
32620 L%=TOP-P%:PRINICHRS129ENRS1361

elocat ing. . . - ;
32630 FOR M%=0 TO L%-1 STEP 4
32640 t104%=P%!M%:SOUND17,-4,2550%/

L%,1
32650 NEXT:PAGE=Ca:A%=138:X%=0:01(15
32660 $&100."OL0'fCHR$134'RUN'*CHRS6*C

MR $13
32670 FOR 1.%4100 TO 6107:Y%=?L%
32680 1t=USR&FFF4:NEXT:VDU21:END

s the
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Title: CURSOR ON/OFF
Language: 6502
Author: Jeremy North

Drawing screen displays wi th  t h e
cursor stil l active looks messy. The
following routine allows you to  per-
form the cursor switching in machine
code and complements last months
Basic routines.

The Only point of interest is that the

100 REM ** Cursor On/Off * *
110 MODE 7:PROCassem
120 REPEAT VDU30:CALL cursoff
130 PRINT'Cursor on? Cy/n1-;
140 IF FNintlyNn1<3 CALL curson
150 CLS:FOR 1%=1 10 20
160 PRINITABCRNDC40D-1,RNDC25D-111*;
17e PROCwaitC.81:NEXT:UNTIL FALSE
180 - -
190 DEF FNin(kS)
200 LOCAL 1%:CALL curson
210 REPEAT IINSTRUS,GETSD
220 VDU -7*CI%<>0/:UN1IL 1%>0
230 CALL cursoff:=I%
240 - -
250 DEF PROCwaitCt1
260 LOCAL T%:11=TIME+t*100
270 REPEAT UNTIL TIME>1%
280 ENDPROC

carry flag is in bit position zero.
This means it can be set, the flags

pushed on  to  the stack, pul led o f f
into t h e  accumu la to r  a n d  t h e n
isolated with the AND #1, so creating
a value of zero or one in the accumu-
lator.

290 - -
300 DEF PROCassen
310 DIM code 256
320 oswrctAFFEE
330 FOR L%=0 TO 2 STEP 2
340 P%.code:COPT L%
350 . turson SEC:OCS curses
360 .cursoff  CLC
370 .curses
380 LDA *23:JSR oswrch
390 LDA *1 :JSR oswrch
400 PLA
410 AND *1 :JSR osorch
420 LDX *7:LDA #0
430 .Loop
440 JSR oswrch:DEX
450 ONE Loop:RTS
460 i:NEXT:ENDPROC

Title: MASTER CLOCK/CALENDAR
Language: Basic IV Master Only
Author: Richard Tate

The TIMES function on the Master is
very useful but I found that needed a
more compact way of displaying the
information.

The routine given here accesses
the TIMES function and then splits i t
according t o  t h e  parameter  P%.
When P% is  1  the t ime in 12  hour
clock format is returned, when it's 2

the da te  i s  returned i n  dd:mm:yy
format, a n d  i f  3  t h e n  b o t h  a r e
returned.

If any other number is used an error
is generated.

The two functions FIsis and FNz turn
their parameters into two digit strings
padding to the left with spaces and
zeroes respectively.

10 REM ** Master Clock/Calendar
20 CLS:PRINT TIMES
30 FOR P%=1 TO 3
40 PRINI'Parameter .  ;P%' gives FNc

keI(P%)
50 NEXT:PRINT-:END

1000 - -
1010 DEF FtickcI(P%)
1020 LOCAL TS:TS=IIMES
1030 IF P%=1 :FlickCTS1
1040 IF P%=2 =FNcI(TS)
1050 IF P 3  .ffick(TS)+—+FNcICTS/
1060 1700=0:1701=50
1070 S&702=Tad parameter'
1080 370F.0:CALL 8700:=0
1090 - -
1100 DEF FNckCTS/ 1 2 9 0  DATA Jan,1,F6,2,Mar,3,Apr,4
1110 LOCAL HX,M%,XS:H%=VALMIDSCIS,17/ 1 3 0 0  DATA May,5,Jun,6fht,7,Aug,8
1120 IF  11%>12 H%=H%-12:XS=Ile ELSE X$= 1310 DATA Sep,9,0ct,10,Nov,11fDec

'an'

1130 Paz:VALIIIDS(TS•20)
1140 rEfts(11%)+'.•+INz(M%)*"*XS
1150 - -
1160 DEr FPIct(11)
1170 LOCAL ta,111%/11,,MS,2S
1180 OrVALMIDS(TS,5)
1190 MSr-MIDS(TS,8,3)
1200 MTVALCDUTS,14)
1210 RESTORE 1290:REPEAT
1220 READ mSX:IINTIL mSzFIS

1231i 7-FN2(D%)+T+FNs(11%)+•:'+Fliz(n)1240
1250 DEF FPis(N%)=-RIGHTS("4STRSN%,2)
1260 - - -
1270 DEF Ffiz01%)=RIGHTS(1•+STRSC,2)
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ElltHEIC7
WEIBE1 'NUR ORDER OFFERS

The long-awaited price breakthrough in communicating
with the BBC Micro is here now — thanks to a special deal
The Micro User has negotiated with one of Britain's
leading modem manufacturers, Pace Micro Technology.

We can offer a dramatic reduction in the price of one of
the most reliable modems ever made, together with its
associated software. The modem is the BBC-compatible
Pace Nightingale, which operates at the two most popular
speeds — 1200/75 (for Prestel and other viewdata systems)
— 300/300 (for MicroLink, Telecom Gold, remote
mainframes, commercial databases, etc).

The software we are offering is the renowned Commstar
II, one of the most sophisticated packages ever produced
for the BBC Micro. This latest version of the top-selling
package features fast access to all functions via pull-down
menus and windows — and is extremely simple to use.
•  Readers taking advantage of this offer will also be
entitled to free membership of MicroLink, Britain's fastest-
growing electronic mail service. With it you can use your
BBC Micro to send (and receive) telex, telemessages, down
load free telesoftware, and communicate directly with
other users all over the USA and other parts of the world.

I n k r a i n k l
TELECOM GOLD

In anonclatkon with

l i r

Free registration to MicroLink
(worth £5) with every order.

17100Lacento
WEIG0 MAITA-ORDER OFFERS

A complete communications
package for the BBC Micro
for under £100!

AP o v i b . ,
MO. to . . . i r i em. .6 r rebor re

n .  I .  r t . . .  Te.ocomn.lioro..%
I. n t  r e m  WI.  1.• 9.4....11

.  mimic-more it,Of 40.
/

. /

BON BASED INTcomaiumtcomoN FAcusne
• mcm2f4.34P%ss 8:5*PAmcuLY1.21:111:111;411:11-1-1-
sac

Modem

Software
299.85

(11RP 2147.85)

SAVE E48

Comstar I I
E 2 9  (RRP £34)

SAVE E5
Priced do not include postage

"  RDE R TURN  TO THE FORM ON PAGE 159 1 11 1 1 W -



ERS
Nigel Peters ends his 1
series on spreadsheets
w i t h  another  look a t
Ultracalc

Functions
and facilities

WELCOME to the second article on BBC
Soft's Ultracalc and the final art icle in
this spreadsheet series. Th is  month
we'll b e  taking a  look a t  some o f  the
functions and faci l i t ies tha t  Ultracalc
has which our old friend Mini Office I I
doesn't.

The f i rs t  po in t  t o  make i s  that  the
manual defines the difference between
a function and a facility as the fact that a
function applies to one cell only while a
facility applies to an area.

And in case you're wondering what a
function is, it 's a piece of mathematical
working like sine, cosine, logarithm and
so on.

These functions can work on either a
number, t h e  coord ina tes  o f  a  c e l l
containing a  value (not  a  label) o r  a
formula. So:

LOG(10)
LOG (Al)
LOG(il1+A2)

are all acceptable.
They can be used in formulae just as

you'd normally use values or cell coordi-
nates. This allows you to put formulae
such as:

241.06( Al)
into the active cell.

Because i t  resides in rom, Ultracalc
has more functions than spreadsheets
that l ive in  memory such as  the disc-
based Mini Office

The three standard trignometric func-
tions SIN, COS and TAN are there along
with DEG and RAD to deal with degrees
and radian measure respectively.

The presence of these allows Ultracalc
to perform sophisticated mathematical
calculations a s  well as  helping with
the kid's homework.

And, i f  you understand them, there's
ASN, ACS and ATN to deal with arc-sine.
arc-cosine and arc-tangent.

Still on maths, i f  you feel the need to
raise the  constant e  (2 .17  . )  t o  a
power, then the EXP function i s  ready
and willing to do i t  for you.

You can also have a square root at the
drop of a SQR and get the absolute value
of a  number — the value ignoring any
minus sign there may be — with ABS.

Finally PI which gives the the value of
pi and FIX which gives you the integer
part of a real — FIX(12.34) is 12 f i n i s h

of the mathematical functions.
One interesting function i s  SGN. I t

takes the form:
Whparameter)

where parameter is a value, cell number
or formula. When it 's used i t  examines
the value of parameter and returns 1 i f
it's positive, —1 if it's negative and, logi-
cally enough, 0  i f  it 's a zero value. So
the following:

SVI(-23)
SON (99)
SGN(0)

return values o f  —1, 1  and 0  respec-
tively_

This may seem a little pointless but it
does h e l p  t h e  spreadsheet  choose
between alternatives, a  subject  we'l l
deal with later.

And who isn't interested i f  his busi-
ness has  made a  profi t ,  l o ss  o r  jus t
broken even?

While you may not use or understand
all of  these. I think that you-II agree that
they allow some sophisticated model-
ling using the spreadsheet.

They're not just confined to  financial
analysis but can be used in educational
and scientific work.

What f unc t i ons  y o u  ac tua l l y  g e t
depends on  t h e  spreadsheet you're
using. As a rule of thumb, the more you
pay the more you get.

The question t o  ask  yourself when
buying a  spreadsheet i s  which you' l l
actually use. There are some wonderful
spreadsheets around with a l l  sorts o f
functions but for most people the vast
majority of them will never be used.

Closely related to  the functions are
(Jltracalc's facilities, in effect functions
that deal with areas of the spreadsheet
rather than just one cell.

Despite the fact that they deal with
areas, they still return their result to one
cell only.

The SUM facility allows you to sum up
the values in  an area, any labels that
might b e  there  be ing  ignored.  Th is
means that:

Su(A192)
puts the total o f  the four cells A l ,
A2, B2 into the active cell o r  into the
formula that SUM is part of. Similarly:

SWAM)

SERIES
B111 m

totals the values in the first five cells of
column A while:

Su(A?E2)
does t h e  same  j o b  f o r  t h e  second
column.

This is very similar to the command we
had i n  Mini  Off ice I I ,  only applied t o
areas as well.

As you might expect, there are com-
mands fo r  f inding t he  maximum and
minimum values i n  an  area. Restrain
your amazement when I inform you that
these are called MAX and MIN.

There's a l so  a  CNT fac i l i t y  which
returns the number o f  cells in  a  given
area that  actually hold values. To  see
what use this is, suppose that you have
a spreadsheet  w i th  d e t a i l s  o f  fou r
projects.

You c o u l d  s e t  a s i d e  a n  a r e a  o f
memory, say D5E6 and use these to hold
any losses.  I f  there  a re  n o  losses,
there's no entry in that area.

If all four projects make losses then
these are recorded in  D5, D6. E5 and
E6. You  can f ind o u t  the  number o f
projects that are making losses at any
time by using:

CIO (D5B)
Observant readers wil l  have noticed

the " i f "  i n  t he  above explanation. I t
seems that the spreadsheet has to make
a choice, doing one thing if the project is
in profit and another if  it's in the red.

We couldn't do this with Mini Office II
but we can with Ultracalc. And i t 's all
quite logical.

The Ultracalc spreadsheet can take
decisions using the IF facility. This takes
the form:

I f f l og i ca l  expression,va(ue 1,vaLue ?)

What happens when i t  is used is that
the logical expression is evaluated. If it
happens to be true, then value 1 is re-
turned otherwise it's value 2.

So, one of two things happen depen-
ding on the result of the logical expres-
sion. I t 's easier to see how i t  works in
practice than i n  theory. Suppose you
had:

1 F(0.100,105,95)
When i t  c o m e s  a c r o s s  t h i s ,  t h e

spreadsheet wi l l  check  t o  see i f  A l
contains 100. I f  i t  does then i t  returns
the value 105, i f  it doesn't it returns 95.
The values can be cell coordinates so
you can have expressions such as:

IF (Al<>11110,Q,A3)
Now if A l  isn't 100, the value in A2 is

returned, otherwise —when Al does hold

Turn to Page 126 OP.

April 1987 MICRO USER 125



SERIES

OUR OUR
COMPUTERS RSP PRICE PRINTERS RSP PRICE
Master 128 499.00 442.75 Cannon PW1080A
Compact 441.25 4100 (801160cosi 401.85 245.00
Compact TV System 457.35 425.50 MP165 (80/165 cos) 297.85 245.00
Compact Mono 537,85 500.00 MP201 (132/200cos) 458.85 410.00
Compact Colour 687.35 645.00 Epson EX800 (80250 cps)

580.75 500.00
Epson LA2500 (136,2cps)

FLOPPY DISCS 114425 1000.20
Cumana CSX 400S 153.95 140.00
Akhter rnd 400A 139.95 130.00 DISCS
Akhter mid 800 2dm 324.95 295.00 5.25" SSi'DO 5.25" DSIOD

25 £ 1 3 25 E l  4
50 E 2 4 50 £ 2 6
100 E 4 6 100 £ 4 9HARD DISCS 250 e t  00 250 E l  10

Aktiter Hd 1000 500 0 9 0 500 E 2 1 0

(10mb Winchester) 599.95 550.00 3_5 OS (In plasEc
Akhter Hd 2000 3.25 SSIBASF library case)
(20mb Winchester)
Akhter Hd 4000

749,95 700.00 0 £ 1 5
25 £ 3 6
50 E 7 0

10 E l  9
2$ E 4 5
50 £ 8 5

(40 mb Winchester) 1199.95 1100.00 100 £ 1 3 0 103 £ 1 6 0

111 From Page 125
100 -  you get the value in A3 returned.

A nice feature of IF is that the values
returned can be the coordinates of cells
holding labels.

Suppose you  h a d  t h e  c o s t s  o f  a
project in cell A l  and the sales revenue
from i t  in  cell  A2. You could have the
label PROFIT in cell D1 and LOSS in D2.
Then:

IF (A2>A1,0,D2)

returns PROFIT or LOSS as appropriate.
As you•Il probably guess f rom t h e

above, the IF facility is very powerful and
can b e  much more complex than my
examples_ Ultracalc allows all the usual
comparative operators to be used along
with AND and OR.

Another powerful tool i s  the LKP. o r
look up ,  fac i l i t y.  Th is  a l lows you t o
search a l ist for a given target.

Once the target is found, i t  returns a
corresponding value from a separate but
parallel list. It takes the form:

LKP(targettarea1,area2)

The p a r a m e t e r  a r e a l  t e l l s  t h e
spreadsheet where i t  i s  to  look for  a
match to target.
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Once this i s  found, the  LKP facil i ty
returns the corresponding value in  the
list defined by area2. The target can be
a number or a label.

To g e t  a n  i dea  o f  how  i t  works ,
suppose you have a list of cars and their
prices i n  your  spreadsheet such a s
Figure I  -  would that  the prices were
real.

A
Fiesta 1 0 0 0

2 E s c o r t  2 0 0 0
3 S i e r r a  3 o 8
4
5 t a r g e t  c o s t

Figure I: A l ist  of cars and prices

SUMMER SALE
Prices applicable until September

Ask for Quote for products not
listed and we also supply

Amstrad including the new
PC1512

All prices include VA- r arld
Postage

Mall Order Division
Willow Software, MItt

The Willows
Wrington Lane
Congresbury

Bristol BS19 50B
Tel: 0924 834056

As you can see. cells A l  to A3 contain
the names of three cars. Cells 81 to B3
contain their prices.

Now we can use LKP to search through
the list of names in column A and give us
the corresponding price from column B.
In this case we'd enter:

LKP(k5,A1A3,9183)

into cell B5, where I've put cost in Figure
I. Then al l  we have to do i s  enter the

FULL TWELVE MONTHS GUARANTEE
PAIN I ciiSHAFIER Several MICTO5

PHINTERCHANGER" One Micro to several Printers

PRiNTERCAOSSOVER Two Micros to two Printers

Awl:me Soto Stale Switching Devices can esecable5
from Ir,, to al least 3Orn on A  Dodd
wilhoul eny dale Ides.errar.

PRINTERSHARER
PRINTERCHANDER

PARALLEL 26 PIN FOR BBC

3 way without c a b l e s - - - E 6 0 0 0  (C)
3 way with interlink cables -6t1_-C75-00 (A)
6 way valtbout c a b l e s _ S 1 1 0 6 0  (B)
Sway with interimks cables - 611_t ao•oo (A)

PARALLEL 25D 25 PIN FOR IBM

:2 way without canles E 7 0  00 ICI
3 way without cables C 8 0 - 0 0  (C)

2 way without cables
3 way without cables
4 way without cables

SERIAL BIDIRECTIONAL
(R5232 PCB all lines connected)

2 way without cables E 5 5 , 0 3  (C)
3 way withoul cables E 6 5 • 0 0  (C)
4 way without c a b l e s - E 7 5 - 0 3  (C)
3 way RS423 tor BBC E 4 0 • 0 0  (C)

Parallel 28 pin tor BBC & Apple I I -E70- 00 IC)
Parallel 25 pin tor IBM P C - - - E 8 5  00 (C)
Centronics 36 pin C 9 5 - 0 0  (C)
Serial RS 232 £ 7 0 0 0  (C)
Serial R5423 tor BBC C 4 5 • 0 0  (C)

Ade eL.,13.3e iAi E4 00 i:Bi E3 50 lCC300 '01E2 00 lE/rh 75 , wAT ,  i i i• .

On Bus.ness Crime 4 1  WV M I M I  .A...,U14 ACI . . 1 7 0 1
1111YZONELIMITIO

5chool Road Loncion NW I 0 6TD
Telephone 01965 1684 1804 Telex  9613271 GECOM G

SOLID STATE DESK TOP DATA SWITCHES

CENTRONICS 36 PIN

"PRINTERCROSSOVEN"

make o f  car in cell  AS. where I've got
target.

Once this is  done LKP searches the
list-, finds a match and returns the price.

So i f  you put ESCORT in cell A5, the
spreadsheet looks down the l ist of cars
in column A. Finding ESCORT in cell A2 it
then looks up the price in cell B2 and
puts this value into cell B5.

There's much more to the LKP function
than merely matching labels and num-
bers. You can also search for values or
even labels when you only have parts of
the name you're searching for.

I think you'll see that combined with
the IF function, th is  abil ity to  look up
values in tables makes Ultraca lc a soph-
isticated and powerful tool. And we've
only touched the surface of what we can
do with them.

Yet, sadly. that 's where we have to
end. Not just for this month but for ever.

I hope that in the past few months I've
given you some idea o f  how spread-
sheets work and how they are used and
what to look for in them.

Even so, there's a lot more to them, as
some o f  the  faci l i t ies we've covered
briefly t h i s  t i m e  s h o w.  H a v e  f u n
exploring them yourselves.

E75 00 (C)
E85-00 (B)
E9500(13)

CABLES 'STANDARD EFT)

Parallel Inter-mks tor BBC switches E l m o  ICI
Parallel Interlinks tor C o m p a c t _ _ E 9 0 0  ICI
BBC Printer Cable  E 9 5 0  1E)
Compact Printer C a b l e - E 1 0 • 0 0
Serial 1RS232 (12 lines)_ E 1 2 - 0 0  (E)
Serial RS232 (25 lines) E 1 4 - 0 0  (E)
Serial IBM Printer Cable (12 lines) r  12.00 (E)
Parallel Interline tor IBM Switches_E14.00
Parallel IBM Printer Cable
(Standard)
Parallel IBM Printer Cable
(Moulded)
Centronics 36 pin Rat Ribbon
Cable
Centronics 36 pin Flex (Round)
Cable

E1500(E1

E 8-00 (El

E 1 2 - 0 0 (El

06-00 (E)

ACCESSORIES

Sena! RS232 to Parallel Converter E65-00
Parallel to Serial RS232 Converter C70•00 (DI
Serial R5232 in line Surge
Protect:el E 2 0 • 0 0  (El
Serial 250 Gender Changer -
Shielded E 1 0 • 0 0
Centronics 36 pin Gender Changer-
Ribbon . E 1 0 - 0 0  (El
Switch selectable serial smart
c a b l e  E 2 4  00 1E1

*  *
Automatic & Buttered Pontersnarer and
Printerchanger intelligent universal and
parallel butlers and mulliport butlers available
-  please contact.

SAME DAY CABLE MAKING SERVICE AVAILABLE
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Trevor Roberts goes
deeper into Pseudocode

t in Part  2 of his series

Underlining the
obvious

ALL RIGHT. Hands up  a l l  those  who
spotted last months deliberate mistake.

There I was. enthusing about how the
indentation and  under l in ing  he lped
make my Pseudocode more intelligible -
and the re  w a s  Figure V  w i thou t  a n
indentation in sight and only an apology
for underlining.

Sorry about that. There's many a slip
between cup and l ip  and in  this case
many a slip between word processor and
typesetter as well, My beautiful Pseudo-
code became garbage.

Still it's an ill wind and all that and the
mistake can be put to use. After all by
comparing Figure I (last month's Figure
V) w i th  Figure I I  (which i s  what  was
intended to be last months Figure V) you
should see how indentation and under-
lining helps.

The structure o f  the program shows
more clearly.

Underlined
For a start it 's easy to find the mini-

algorithms as each one has been given
an under l ined t i t l e .  A l s o  you  k n o w
exactly which code belongs to that mini-
algorithm as  i t  appears underneath i t ,
slightly indented.

Now suppose we want to break down
some of the tasks even further. We saw
last month how pay for drinks could be
broken down into:

open wal le t
pass over money
receive change

and i f  th is  needs further explanation
then receive change can become:

hold out hand
collect money
check amount
put change i n  pocket

Figure III shows these mini-algorithms
put into our main piece of pseudocode.
Have a good look at it as there's more to
it than appears at first sight.

It might just look like a set of instruc-
tions and at one level this is what i t  is.
However, it 's a lot more than that.

It n o t  only shows t h e  instruct ions
needed to achieve a goal (in this case
get the editor to buy a drink) but i t  also
shows how they go together. The major
tasks are described broadly at the top
left of the code.

These a re  g iven i n  f a i r l y  general
terms. Any further explanation of these
actions i s  shown i n  a  mini-algorithm.
whose t i t le is  underlined and indented

go to  bar
buy dr ink
consume dr ink

go t o  bar
buy dr ink
consume dr ink

go to  bar
stand up
leave tab le
head towards counter
stop a t  bar

ouy dr ink
catch eye o f  barman
order round
pay f o r  dr inks
stop crying

Figure I. Last months Figure V

go to  bar
Du), drink
consume dr ink

go to  bar
stand up
leave tab le
head towards counter
stop a t  bar

buy dr ink
catch eye o f  barman
order round
pay f o r  drinks
stop crying

Figure II; Same algorithm. different style

go t o  bar
stand up
leave tab,e
head towards counter
stop a t  bar

buy dr ink
catch eye o f  barman
order round
pay f o r  dr inks
stop crying

pay f o r  dr inks
open wa l le t
pass over money
receive change

receive change
hold out  hand
collect money
check amount
put change i n  pocket

Figure tit: Same algorithm. taken further

Immommimmt___
I L I „ , .ERIES

4 r t

for accuracy.
Notice that  the further r ight a  mini-

algorithm starts, t h e  more concerned
with details it is, yet the less i t  actually
does

Difficult tasks are broken down into
simpler tasks which are broken down
into even simpler ones.

Flexible
The result is that the overall structure

and relative importance o f  the various
bits and  p ieces  o f  t h e  algor i thm i s
shown pictorial ly i n  a n  easy-to-grasp
form. You get to see the wood and then
select the trees you're interested in.

I must point out that the way I indent
and underline my Pseudocode is my way
—there's no proper. defined way of doing
it.

It's not a language like Basic or Pascal
where the  rules are s t r ic t  and unfor-
giving. Pseudocode i s  meant  t o  be a
flexible, easy-to-use way o f  thinking
about and designing programs.

If you spend more time thinking about
a nicely indented layout than you do
about the actual algorithm then you're
missing t h e  p o i n t .  N o n e  o f  m y
Pseudocode ever looks as neat or is as
complete as the examples shown here.

Having said that, do try to be consis-
tent i n  whatever way you t rea t  your
Pseudocode.

You may no t  want t o  underline the
titles of mini-algorithms or feel that an
indentation of one space is enough. Fine
and good, i t ' s  your Pseudocode. But
whatever you  d o ,  a p p l y  your  ru les
consistently and you' l l  he lp  yourself
enormously.

Easy to grasp
The only real rule with Pseudocode is

clarity. There's nothing wrong with the
algorithm in Figure IV, i t  does exactly the
same job as the one in Figure

But i s  i t  as easy to  grasp? A good
layout makes the algorithm easier to
understand and hence to use.

That's enough o n  indentat ion and
layout f o r  t h e  m o m e n t .  A f t e r  a l l ,
Pseudocode i s  about writing programs
sa let's see how it can help us.

Figure V shows a piece of Pseudocode
that allows us to find the average of two
numbers.

The main algorithm i s  our universal
Tom to Page 128 IP.
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•4 From Page 127
calculation algorithm from last month.
The rest o f  the Pseudocode describes
how to deal with this particular compu-

go t o  bar

go to  bar
stand up
leave table
head towards counter
stop a t  bar

buy dr ink

buy dr ink
catch eye o f  barman
order round
pay f o r  dr inks
stop cry ing

consume dr ink

pay f o r  dr inks
open wal le t
pass over money
receive change

Figure TV Same algorithm, different layout

tational problem.
As is plain from the code the screen is

cleared and two numbers are requested.
Then the calculation is done and finally
the results displayed.

In th is  case there's Only been one
level below the main algorithm. Most
programmers wou ld  b e  a b l e  t o  g o
straight f rom th i s  t o  coding wi th  no
trouble.

However, i t  depends what language

i n i t i a l i s e
calculate
output

i n i t i a l i s e
clear screen
request f i r s t  number
request second number

calcuate
add numbers
divide by 2

output
clear screen
print message
display average

Figure V. An average piece of Pseudocode
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receive change
hold out  hand
col lect money
check amount
put change i n  pocket

you're using as request first number is
easy to do in Basic:

INPUT6ive me the f i r s t  number,nunberi
but would be  rather more di ff icul t  i n
assembler.

In that case it might be best to break
the code down further, making request
first number  a  mini-algor i thm which
shows exactly how you mean to do it,

All o f  which shows one of  the funda-
mental questions of using Pseudocode —
how far  do you go? How much detai l
should you go into before you translate
the code into whatever language you're
using?

In many ways it's a matter of taste and
I'll deal with the question later, For the
moment i t s  enough to  say that  you'll
know when to stop writing Pseudocode
and start entering your program at  the
keyboard.

Now let's cast our mind back to the
problem w e  ment ioned l a s t  month ,
getting our editor to buy more than one
round.

So far all our code has been strictly
sequential. There's been one instruction
followed by another followed by another
and so on. There's been no repetition.

Most programs, however, contain a lot
of repe t i t i on  a n d  Pseudocode h a s
several structures for dealing with this.
Figure VI shows one o f  these, the FOR
construction, in action.

All this does is describe how to print
the line:

which may not be very exciting but does
show how FOR works. I t  takes the form:

FOR so nary times DO
whatever
whatever

ENDFOR

and has the effect of repeating whatever
statements come between the DO and
ENDFOR for so many times.

display t i ne

display l i n e
for 10 times do

write *
write /

endfor

Figure VI: The Pseudocode FOR loop

It's not all that different from Basic's
FOR ,  N E X T  loop  s o  t h e  concept
should be easy to grasp.

Notice that in Figure VI I've indented
the body of  the loop, the bits between
the DO and ENDFOR.

This isn't strictly necessary but I think
it helps the reader to grasp what's hap-
pening, l inking together a l l  t he  state-
ments that will be repeated.

Also you'll see that I haven't put FOR,
DO a n d  ENE:1MR i n  cap i ta ls .  Some
people do, claiming that they can see
the control  structures more easi ly.  I

display ten l i nes

display ten t ines
for 10 times do

display t i n e
move to new t i n e

endfor

display l i n e
for 10 times do

write *
write /

endfor

Figure VIP Two FORs in action

think that the indentation does the job
just as well and don't bother, It 's up to
you.

Until now we've been busy breaking
our algorithms into ever smaller units.
Let's go the other way and use display
line in  another piece o f  Pseudocode,
this time one to produce 10 of the above
lines. Figure VII shows the result.

I told you that Pseudocode was flex-
ible, didn't I? Notice now that we've got a
a pair of nested FOR loops.

If you can't see that, Figure VIII shows
exactly t he  same algori thm wi th  t h e
code for display line substituted directly.
You could, i f  you wanted, have your

display ten l i nes

display ten t ines
for 10 times co

for 10 times do
write *
write

endfor
move to new l i n e
end for

Figure VIII. Another way of looking at things

Pseudocode like this.
I prefer Figure VII to  Figure VIII. I t 's

easier to grasp what it's doing and that's
the whole point of Pseudocode.

And that's where we end for this time.
As a  cha l lenge,  t r y  t rans la t ing  t h e
average program and the line producing
program in to  Basic and another lan-
guage, maybe Pascal or Assembler.

Notice how very different looking list-
ings can be  produced f rom the  same
piece of Pseudocode,
•  That should keep you busy until next
month when we' l l  look a t  some more
Pseudocode structures. Hopefully we'll
be able to get the editor to keep buying
drinks while the pub is open, repeatedly
getting rounds in until closing time.
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Jeremy Brayshaw. BBC Telesoftware Organiser with the  BBC Micro system teletext  adapter

Ceefax:
ore than
st a toy

Jeremy Brayshaw looks
back as an old friend

rcomes of age

Free software. That was the claim that
originally aroused m y  interest i n  t he
BBC's Telesoftware service many years
ago.

With around 15 files transmitted each
week there is  a vast range o f  software
available for anyone a n d  i t  is all free.
But there is much more to teletext than
just free software .

I purchased m y  teletext adapter as
soon as i t  was launched i n  the days
when i t  was quite expensive.

I was no t  fami l iar  wi th t he  Ceefax
system and it was an exciting and inter-
esting venture t o  explore t h e  ever-
changing pages of teletext.

As with so  many things. I  prepared
myself for  the  t ime when the  novelty
would wear off and my adapter would be
left to gather dust in the corner of  the
room.

But with such a wide range of useful
information so easily available. I  soon
realised that Ceefax was more than an
electronic toy.

Several years later, and my adapter is
still in constant use by the whole family.
It has become an indispensable infor-
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melon source for  many practical pur-
poses and I would find i t  difficult now to
be without it_

The ability to incorporate information
taken from Ceefax within a  computer
program gives a new dimension to com-
puter software.

At last my humble BBC Micro could
perform serious and useful tasks and
perhaps even win the pools for me.

Looking a t  t h e  s p o r t s  p a g e s  o n
Ceefax, I  found a l l  t he  information I
needed about the football matches and
teams. A l l  I  had to  do was to  write a
program that took this information and
used it in a pools prediction calculation.

With careful reference to my Teletext
user guide I discovered the techniques
needed t o  extract the required infor-
mation from the pages and constructed
an interactive program.

The prediction program worked and
proved the reliability of Ceefax for infor-
mation of a volatile nature.

Using the teletext adapter gives the
computer a  f ac i l i t y  t h a t  cannot  b e
achieved in  any other practical way. I t
reliably finds all the league and match
data for every game being played and
processes i t  u s i n g  a n  appropr ia te
calculation.

Unfortunately m y  a l g o r i t h m  f o r
deciding the outcome of each match is
not as good as I had hoped and I haven't
actually won anything yet ,  a l though

many other people claim a  worthwhile
profit from the program.

As Ceefax covers such a wide subject
area. interactive programs can be used
for almost any application. For example.
the major  share pr ices a re  updated
regularly throughout the day as part of
the Ceefax financial service, and th is
seemed an appropriate area for investi-
gation.

The resu l tan t  program o f f e r s  t h e
chance to create a personal portfolio of
shares, rea l  o r  f ic t i t ious,  keep ing  a
detailed account of progress by finding
the correct share prices current at  the
time of running the program.

As the share prices are updated about
every 90 minutes on Ceefax i t  is quite
possible to make a healthy profit during
the course of a day.

If you would l ike to try your hand on
the stock market then this program is for
you. Keep an eye on BBC2 Ceefax pages
710 and 712  for  details o f  when i t  i s
available again.

The weather  de ta i l s  provided t h e
source fo r  another software package.
logging daily detai ls and producing a
monthly graph of weather trends.

TV p rog ramme  l i s t i n g s ,  t e l e t e x t
indexes, financial information, recipes
and news pages have  a l l  been  t h e
subject of interactive programs.

My interest in Ceefax and telesoftware
led me to apply for the BBC Telesoftware
Organiser's job. This came as a bit of a
surprise to the BBC and particularly the
existing Telesoftware Organiser who was
not at that time ready to relinquish his
post.

In due course, however, the position
became available and I  was invited to
attend an  interview. Having spent the
previous 13 years as a teacher, working
my way up from nothing to  a  state o f
extreme poverty, and st i l l  reeling from
the effec ts  o f  the  English education
system, I found i t  an exciting challenge
to be a part of the vast BBC empire.

My appointment has  given m e  the
opportunity to study the Ceefax system
in close detail. One of the many exciting
forthcoming features from Telesoftware
is a  ser ies o f  programming modules
accompanied by  detailed descriptions
giving the techniques of interactive pro-
gram writing.

In this I hope to impart some of  the
details about the Ceefax system, and
how t o  g e t  your  computer  t o  make
efficient use of it.

The BBC has been involved with tele-
software for some time. Many years of
research a n d  exper imentat ion were
carried out before regular public trans-
missions started.

Let's take a  look  a t  how the te le-
software service began:

Experimental t ransmiss ions  f o r  a
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Ceefax s e r v i c e  s t a r t e d  i n  1 9 7 2 .
Following this two-year trial, a full public
information service began in 1974 but
at this time did not include telesoftware
broadcasts.

As the BBC's computer literacy project
got u n d e r  w a y  t h e  Cee fax  sys tem
seemed an ideal medium for the distri-
bution o f  related information and soft-
ware and  s o  t h e  subject  was inves-
tigated.

An integrated computer package was
required and  the  BBC microcomputer
system, w h i c h  i n c l u d e d  a  t e l e t e x t
adapter, was designed and produced.

It was soon realised that  extra fea-
tures would have to be incorporated into
the existing teletext transmissions i n
order t o  p r o v i d e  t e l e s o f t w a r e
broadcasts. There were two main .prob-
lems to be overcome:

First, teletext uses only 127 different
character codes. Computers, however.
use 255 different codes. Some method
had to be found of  transmitting all the
additional ones.

Secondly, i t  i s  important t ha t  any
errors in the reception of computer soft-
ware can be detected by the receiver. A
checking system applying t o  a l l  t h e
information o n  t h e  page  had  t o  b e
devised.

The problems were considered by the
BBC research engineers and they de-
signed a protocol for telesoftware trans-
mission that  would solve these and a
few other difficulties.

Experimentation in telesoftware trans-
mission lasted several years. Mul lard
had designed and  bu i l t  a  prototype
receiver for use in the initial research.

This consisted o f  a  2 2  inch colour
television se t  permanently l inked to  a
Mullard microcomputer  system. The
computer was a  single box housing a
Z80 processor with 32k ram and a 24k
Basic rom.

Receiving f i les  f rom the  broadcast
needed a  separate downloading pro-
gram t o  b e  r u n .  T h i s  r e s t r i c t e d
downloading to Basic programs only (in
Ascii format) ,  a l though t h e  protocol
allowed for any type of file to be trans-

The original Mullard Telesoftware
receiver — permanently connected

L i m n o s * :  T o .
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Telesoftware program downloader

mitted. Using this equipment. the Brigh-
ton Polytechnic embarked upon a major
project using both BBC and ITV teletext
transmissions t o  d e t e r m i n e  t h e
feasibility of the system.

Education, in particular the secondary
sector, was chosen as the target for the
new experimental service. Nine schools
from seven education authorities were
selected t o  take part ,  and  care was
taken t o  ensure they represented an
accurate cross-section o f  the 6.000 or
so s t a t e  secondary  schoo ls  i n  t h e
country.

Between September 1981 and June
1982 t h e  s c h o o l s  i n  t h e  s c h e m e
received a  variety o f  educational soft-
ware from both Ceefax and Oracle for
assessment-

These early broadcasts included some
interactive software which took the cur-
rent food prices from Ceefax pages and
used them i n  software designed f o r
domestic science lessons.

Several m inor  problems wi th  both
software and hardware were discovered.
Even so, the trials were very successful.

The design of the BBC microcomputer
systems Acorn adapter was by now well
under way. The protocol was refined in
the l i gh t  o f  experiences gained and
these changes made a firm foundation
for the next series of tests.

The final version of the protocol speci-
fication was agreed by the appropriate
international s tanda rds  c o m m i t t e e
(CCIR). I t  provides a range of  facilities
extra t o  the normal teletext broadcast
and enables eff icient transmission o f
long files.

This protocol, known as the Redefin-
able Telesoftware Format (RIF) has been
used without alteration by the BBC ever
since.

Following the success o f  the Tele-
software i n  S e c o n d a r y  E d u c a t i o n
project, the  Brighton Polytechnic team
turned their  attentions t o  the  primary
school sector. This project, which began
in 1982, involved 40 of the 25,000 or so
state primary schools.

The original Mullard receivers were by

FEATURE
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now obso le te ,  s o  t h e  par t i c ipa t ing
schools were  issued w i th  prototype
Acorn adapters for use with their existing
BBC Micros.

The equipment proved extremely re-
liable and  versat i le  and  o ffered f a r
greater mobility than had been possible
previously.

The results from these two projects
were very encouraging and led t o  the
introduction of a full public Ceefax tele-
software service from September 1983.
It now offers unrivalled facilities both for
schools and fo r  non-educational s i tu-
ations.

The BBC Telesoftware service is  free
and offers a regularly changing range of
programs, notes, reviews and computing
news items. And t o  receive i t  a l l  you
need is a teletext adapter connected to
a home micro.

Adapters are available for a range of
computers, b u t  remember  t h e  BBC
transmissions conform t o  t h e  in ter-
nationally agreed RTF protocol. Not  all
adapters implement this standard fully,
so it is worth checking this point before
purchase.

The adapter  needs a  good qual i ty
aerial connection to receive the teletext
signals. The computer can then be used
as an enhanced teletext receiver, dis-
playing teletext pages from any channel.

A separate teletext television set  i s
not needed. It is not possible to connect
a computer directly to an existing tele-
text TV set.

If you are thinking of buying an Acorn
adapter (or if you already own one) then I
strongly recommend you purchase the
Advanced Teletext System rom (ATS) to
control it. Both the adapter and ATS are
available on special offer on Page 44.

The ATS provides very easy t o  use
facilities. Even my non-technical family
find using the ATS software far easier
than using our standard teletext tele-
vision.

Telesoftware has  come a  long way
since those ear ly experimental days.
Take a  look now at  what's going on —
BE3C2 Ceefax, page 700 onwards. •

April 1987 MICRO USER 131



i lwg
ZIK000
WBOCI

RRP
Sped&

ree6er offer
YOU
SAVE

Offer including
subscription

YOU
SAVE

Cassette E9,95 0 . 9 5 E2 £19.95 E5

51/4" Disc E11.95 E9.95 E2 E21.95 ES

MAIL ORDER OFFERS

II n

2 O Oil I  I  0V I  I  0

nf te  P . . .  s
e • - e ,  I p i  1  s

U .
•  •

tc14,

,
i

IP'
. 0  . •  I 1 - _ e s , . . e
• • t • - s • . .

BBBS

You can
even
change the
characters

Design a
screen then
Maytest it

owa
21110
@GOO

R 0 MAK ORDER OFFEL

Devise your own Repton screens and
baffle your friends!
First there was Repton, voted
Game of the Year in 1985. Then
came the universally acclaimed
Repton 2 with a whole set of new
challenges. Now comes Repton 3 —
all the fun of the first two 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
rocks and diamonds. Then you
can save your masterpiece to
cassette or disc.
It's certainly a game which will
keep you entertained for months!
You can buy Repton 3 from us and
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Or you can take out a subscription
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Roland Waddl love
continues his series
on machine code

arcade games

On the track
of  sprites

IN the  last  two articles we looked a t
three di fferent  methods o f  detect ing
collisions between sprites. Now i t  i s
time to move on and this month we'll be
seeing how  t o  imp lemen t  t r ack ing
sprites.

Once set in motion these characters
will automatically follow a preset pattern
round the screen.

You may be wondering why we should
need such sprites when writing arcade
games. Well,  they  are more common
than you may think.

The ghosts in Pac Man follow a pattern
around the  maze. so  do the aliens in
Arcadians as they swoop down. Perhaps
the best example of this class of sprites
are the aliens in Galaforce t h e  game
Kevin Edwards wrote for Superior Soft-
ware last year.

In this game aliens stream in from off
the edge o f  the  screen, per form a n
amazing pattern and zoom o f f  again,
exploding as they reach the edge. And
what is more, each new level brings a
new wave of  aliens with an even more
intricate pattern.

The prospect of programming this may
seem daunting, but as we'll see i t  is in
fact fa i r ly  straightforward i f  you g o
about it in the right way.

Faced with a  task like this i t  i s  vital
that you plan your program and data very
carefully. I t ' s  so  easy t o  become en-
tangled wi th  spaghetti-l ike code wi th
pages and pages of data.

Before you put finger to keyboard the
structure o f  the pattern data must  be
worked out.  I 'm not  talking about the
data itself here, but the way i t  is to be
stored in memory.

This must be done before any code
has been entered into the micro y o u
can't write the program unless you know

Value 1281 64 3 2  •  16  i  8  1  4  •  2  1
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coordinate

how the data is structured.
Of course, there's more than one way

to skin a  ca t  and I  can' t  possibly go
through all the possible data structures.
Here is just one solution, using a single
byte to specify each point in the pattern

Imagine a  sp r i t e  current ly  a t  t h e
coordinates x l . y l ,  following a  pattern
on the screen.

There are two ways to specify its next
position. x2,y2. We can either provide
the absolute coordinates to move to or
give it the new coordinates relative to its
current position.

Sprites normally move in small steps,
often a byte at a time. So, the new coor-
dinate relative t o  the current position
will always be a small number.

If we restrict the relative movement to
the range 0 to 3, 3 being 3/4 of a normal
mode 2  character's width, only two bits
are required to store the offset. Remem-
ber that the movement can be positive or
negative so an extra bit is necessary to
hold the sign.

This means that the new coordinates
can be stored in six bits, three for the x
displacement and three for the y. Since
there are eight bits in a byte this leaves
two bits free.

One of the spare bits can determine
whether a bomb is to drop or some other
action is to occur and the remaining bit
can be a GOTO bit — causing a jump to
another part of the pattern.

Take a look at Figure I. which shows
the structure of the pattern data. Bits 0
to 2 and 3  to 5  are the signed x and y
coordinates re la t i ve  t o  t h e  cu r ren t
position.

If bit 6 is set a bomb is dropped at this
point in  the pattern and b i t  7  means
GOTO t h e  numbers stored in bits 0 to 6
are subtracted from the current position

Figure T h e  structure
of the pattern byte

SERIES
B

GEIIIEE
Part 4

in the pattern.
For instance, a  pattern byte o f  &85

would mean go back five bytes in the
pattern. This enables a sprite to repeat a
section. f ly in  circles or go back to the
start.

There are certain values of the pattern
byte that will never occur — 4, 32  and
36. I n  b i n a r y  4  i s  GA300000100
indicating an x  offset o f  —O. which is
meaningless. Similarly —0 for y and —0
for both x and y should riot arise.

These numbers can  b e  treated a s
special cases. All indicate the end of the
pattern in one way or another, 4  means
the sprite is to explode at this point. 32
means remove it from the screen and 36
means turn it into a kamikazi sprite so it
will make a beeline straight for you.

The two bytes at  the beginning of  a
pattern hold the absolute x and y coordi-
nates of the start position. The pattern
itself starts at  byte two and ends with
one of the special cases outlined above
or a GOTO.

As you can see it is possible to cram a
mass of information into just one byte.
This is vital on the BBC range of micros
as there is only about 10k of ram to play
around with in modes 0, 1  and 2.

Now we can move on to the data struc-
ture for the sprites themselves.

Each sprite requires a six byte block of
memory — two for the absolute coordi•

Toro to Page 134 ON.

Byte Function
0 =  flags
1 =  pattern pointer
2 =  x coordinate
3 =  y coordinate

4/5 — screen address
Flags
Flags
bit 0 =  on screen
bit 1 — exploding
bit 2 =  dead
bit 3 =  start exploding

F gure 11 The sprite information block
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MEDIA -  ARCHIVE DATA
(Fully guaranteed)
High quality diskettes 525" bored in 101

BULK PURCHASE
SPECIAL I

99 Track SSSO i r c l a d e s 6.91 7 95
19 Track DSO° F R E E 6.91 7.95
93 Track $SSO l i b r w y 6.91 7.95
90 Track °SOO o n o 6.91 7.96
3' Boot i t 37.15 12,95

Dsc (tech) 3,91 4.50

HEAD CLEANING Krrs
314 Slorclard 13 87 1595
Rom DeveVOIJ 19.96 2295

Cased wiln a . eiC READY TO GO

5 . 2 5 "  E r  VAT
Inc VAT &

Carriage
Amin DES Dsc Interlace 43 33 1985
3p6s DOGS Oar kirelsce 40 83 4695
BBC SX (Uses BBC's Power Supply)

S2oingmble Drive Colour 6
7 8

SX4LOS Pack dcurie sce 14COK) 91.76 104 95
Dual fuses BBC, power suOPIYI
OX9310S Duel 80 rack toario soe 17122 204.95
Stogie With Power Slipper
5400S 80 rack etopis soe 11300 129.95
Dual Drives (with Power Supptyl
DECOS 2(89 ract, ciodola 204.30 23496.

S Drive Moro Moritor 4 499 5 573.85
Dual Drive 5 559 6 642.85
203*1b 8 899 1 1033.85

S2oingmble Drive Colour 6
7 8 838.35

1069 1 1229_35

'4311472X565 den:
1431 AMPSA high Bodo A PAL)
1451 (653682 Opts'
1451 AMPS4
BBC ROM UTILITY SOFTWARE
W0144,56
ftrchyno Pk.*
Viev,
Me,N3

193.00 2 2 1 , 9 5
219.09 2 5 1 9 5
234.74 2 5 9 9 5
313.00 3 E 9 9 5

31,26 3 5 . 9 5
40 55 4 4 . 7 5
4', 26 4 7 . 4 5
61.00 7 9 . 1 5

COMPUTERS
Masai! 129
Cor-PadIS
OTHER BBC PERIPHERALS
1.444,1411RecEPrie,
6502 Second Picoessor
290A Sexed Ptooesscr
AIR. RCM Board

305,55
Prone rcr

459 95

188.96 2 1 7 2 9
177.50 2 0 4 . 1 3
31295 3 5 9 . 9 9
3009 4 4 9 55

COMPUTERS
Masai! 129
Cor-PadIS
OTHER BBC PERIPHERALS
1.444,1411RecEPrie,
6502 Second Picoessor
290A Sexed Ptooesscr
AIR. RCM Board

305,55
Prone rcr

459 95

188.96 2 1 7 2 9
177.50 2 0 4 . 1 3
31295 3 5 9 . 9 9
3009 4 4 9 55

From Page 133
rotes, two for the screen address, one
for a pointer to the current position in
the pattern and one for  various flags.
Figure I I  shows the sprite information
block that I use.

Bit 0  o f  the f lags indicates whether
the sprite is on the screen, Bit 1 means
it is  exploding and bi t  3  means start i t
exploding. Bit 2 means it is dead.

It is convenient to store all the blocks
in one page of  memory and index into
them using the X and Y registers, This
means that there can be up to 256/6 or
42 tracking sprites on the screen.

Its now t ime to  pu t  the theory into
practice so enter and save this month's
listing.

When you run it you'll first be asked for
the spacing between the sprites. Try 7 to
start off. A t  the next prompt enter the
number o f  sprites. remembering tha t
you can only have 42 at most.

The screen will clear and you'll see a
stream of  aliens flying in  from the top
left corner o f  the screen. They'll loop
round the bottom and zoom off, disap-
pearing at the top right of the screen.

Press Escape and run i t  again, exper-
imenting with the spacing and number of
sprites.

The structure of  the data makes the
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programming less  d i f f i cu l t  t h a n  you
might f i rs t  have thought. having jus t
seen the oemonstration.

There are several points to watch out
for when writ ing th is  sor t  o f  routine.
Firstly all the sprites are off  the screen
when the program is first run and must
be printed at the start position one at a
time.

Only those sprites on the screen are
moved and these are  recognised by
having bit zero of their flags byte set.

When putting sprites on the screen i ts
important not to confuse those that have
finished t h e  pat tern and have been
taken off  the screen. These are recog-
nised by having bit 2 of their flags byte
set.

Only one spr i te  a t  a  t i m e  can b e
printed at the start position and before
the next one is printed the last one must
have moved out of the way.

This i s  t h e  spac ing  between t h e
sprites. Try the demonstration with a
spacing of one and you'll see the prob-
lems that can occur.

The solution is to have a timer. This
counts down the next sprite to be put on
the screen.

Finally, t r y  designing your own pat-
terns and replace the data statements at
the end of the listing with your own. Take

note of  how the data is structured and
it's up  t o  you t o  make sure that  the
sprites stay within the confines o f  the
screen limits.
•  That's all for now. There is plenty here
to get your teeth into and it should keep
you busy unt i l  next month when we'l l
move on to bouncing sprites

10 REM Tracking Spr i tes
20 REM By R.A.Waddilowe
30 REM i t )  Micro User
40 MODE 7:*TV0,1
50 IF PAGE<>81900 PRIMITAGE oust be

&190t:STOP
60 RESTORE 1730:FOR 1%41 TO 47:READ 1

%:11:?&COOL-J%:NEXT
70 pattern4900:6aLks4A00
80 RESTORE 1760:1%:0:REPEAT:READ

g<0
90 INPUT'Space between bai ts(1-20):"

space
100 INPUT-Number o f  baits(1-40):-Owmb

er -of -bails
110 PROCassenbe:CLEAR
120 MODE 2:CALL 81100
130 END
140
150 DEF PROCasseable
160 oid.870:new472:rows474:columns4

75:te8pt8,76:temp1r478
170 ce1ay.1878

Tom to Page 137 Po.

D I S C O U N TMicrodis

DOT MATRIX PRINTERS
Canon PW1090A
Canon PIC 1 56
Eason 1X86 OW model) 120cps/251ALO
Epson LX Tracy kad-rnent
Epson LA Sheet Feedier
Epson FX80 (160cp41
Epson PAO (therm], 80 co)
Juk, 5510 86 corittO (aniour option)
Aro 5510 Cocu' Upgatie
JiAu 5620 Coo' Pinter
DAISYWHEEL PRINTERS
Juk, 6103
JOU 2200
LASER/INK JET PRINTERS
Epson S02939 Irtrien.
DAAS Kiss Lame
Camn LPINA 1

FREE CABLE AND PAPER
DISCOUNT!

SPECIAL OFFERS
Daisysten 80 am Dawning..? Prnier
AA 6109 Dourest* Tinnier
% k m  Parosooc 100,1090Q
Epson L X86 ;iirev me*  I20cps/29110
MP165 15903i.40tilL0
MP231 200c0s60rIL0

13•37A
25213
156.48
203.65
182.57
324.95

159 95
29595
178.95
239 95
209 95
373 69

LISTING PAPER
60 GSM (Loring) 9.5"ri 1" 2003 shoos
93 GSM 'leer gadel 9 25-x12 2003 sheet
Lobes - Box cr MOO
(2 abreasi on 9 5' backry wit central pee.)
MONITORS -
Naps 7502 trareent
Pities 7522 (After'
Rib's 7542 (Wive:
Colour 1 4" Screen
phtpt atm
Mips 9973

AK VAT &
Es VAT Carr iage
217.35 2 4 9  95

3474 3 8 4  95
208,65 2 3 9 9 5
18.91 2 1 . 7 5
48.65 5 5 9 5

347.78 3 9 9 . 9 5
52.13 5 9 . 9 5

304,30 3 4 . 9 6
97,20 1 1 1 . 7 8

408.65 4 6 9 . 9 5

252 13 2 8 9 . 9 5
21735 2 4 8 9 5

1529 82
1695.65
1720.00

175930
196000
1979 31

FREE! F R E E !  F R E E !
WITH EVERY PRINTER-

LISTING PAPER + BBC LEAD
(phone tor other leads)

15.00 1 7 2 5
17.90 2 0 . 5 8
3130 4 4 . 9 6

7474 9 5 9 5
8257 9 4 . 9 5
92.57 9 4 . 9 5

27187 3 1 4 9 5
29900 3 4 3 . 8 5

Dept. MU487, 46 Middle Street, Blackhall, Hartlepool
INCREDIBLE DISC DRIVE PRICES

HIGH QUALITY DISC DRIVES

NOTE - All 90 track drives haw a OM switch,

SX1130 40 track single sode 100K 6 9 . 5 2  7 9 . 9 5
!SPECIAL!

SX100+ DDOS 8 6 . 9 1  9 9 . 9 5

FAST SERVICE

24 HOUR HOTLINE F ,091 587 243
NOTE: ALL PRICES INCLUDE VAT + CARRIAGE

MICROvrrEc ROB MONITORS (BBC)

, Cleveland IS27 4EA. Tel: 091 587 2430
Sorry, office only - No callers without appointment
Pr ces ard spec tintions MAKI lo irstoton
Please phone ti• beii (14CQS

TRADE-IN YOUR BBC FOR THE PC1512
IBM CLONE

Telephone for Details
AMSTRAD PC1512

,

•

FREE DICTAPHONE CALL-OUT
SERVICE CONTRACT

included with PC1512,1no trade-in.
- -  -
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COMPUTER REPAIRS (UK)
2 Awning Piece. Hemel Hempstead,

Herts. HP2 5HN Tat 10442) 217624

Too many function strips, wondering where to put them?
Then maybe you wil l  be interested in our purpose built function
strip holder.

Each holder comes with 10 clear plastic sleeves. Easily fitted to the
BBC or BBC • Master series.

To compliment this linte add-on, w e  have commissioned a fun-
ction strip design programme, compatabie with Epson dot matrix
printers (works in condensed mode), and can also supply blank
function strip cards.

Flip over function strip holder  E l .  50
Extra sleeves for above  E 1 3 , 4 0
Blank function strip cards   E 0 . 2 5

10 for E1,25
Function strip design software  E 4 . 5 0

14 day money beck guaranteed not satisfied
Available only from Computer Repairs ILIK I P lease  make cheques or postal
ofdels payable to: C o m p u t e r  Repairs IUKI, to the above address.
*Stale whether disc Or cassette

P.S. We repair all makes of MiCICN got something faulty, why not give us a ring.
Trade enquiries welcome

PLEASE READ THIS
WHOLESALE PRICES TO

YOU THE USER
WABASH 5.25" quantities of 2 5  5 0  1 0 0  2 0 0
SSiSD 481-P1 E l  1_00 E20.00 E38,00 C69_00
SSiDD 481-PI E l  1_50 E22.00 ELMO° E74.00
DS/DD 48IPI  £ 1 2 . 0 0  £24.00 £45.00 £85.00
BASF & FUJI etc
D S D D 9 6 T P I  £ 1 3 . 0 0  £26.00 £49.00 £96.00
All above plain label except SS/SD, which are branded.
All include envelopes & labels.

3.5" DS/DD PLAIN LABEL DISK
We only sell Made in Japan items as they are the best

1

lo.-  C18.00 P r i c e s  inc. VAT 8 delivery
20 .  E30.00 1 0 0 %  E rtor free certified
50 .  E75.00 L i l e t i m e  warranty

100 - E135.00 ,  Includes !al:Ws

LOCKABLE DISK BOXES

I

5.25" 50 Capacity Ref. DD50L C9.50 D i s c o u n t  for Quantity
5,25" 100 Capacity Ref. DC)100L E11.00 1 0 %  for 3*

3.5- 40 Capacity Rot. DS4OL E9.D0 2 0 %  for 6*
3.5" 80 Capacity Rel. DD8OL Li t  .00 2 5 %  lot 12+

ACCESSORIES
5,25" Head Cleaner + Fluid E4.00 D i s c o u n t  for Quantity
3.5- Head Cleaner + FltedE6.00 1 0 %  tor 3+

BBC to Cent. Printer Cable, 1m E5.00 2 0 %  tor 6+
Perspex Printer Stand, 80Col E15.00 2 5 %  lot 12+

REMEMBER THE PRICES YOU SEE IS ALL YOU PAY.
CHEQUE & P.O. TO:

Manor Court Supplies Ltd
80 North Road, Yale, Bristol, Avon 8S17 5PR. Tel: 0454 322744

VAT invoce d required. Co. Reg. No. 1730374

PRINTER MADNESS
DOT MATRIX PRINTERS

0566-75s, n  1st V . I .als• NOP SOkosbo, OAK, 5 . • , -11 .  S t .
NX,5-TM No,s,Pdo-boas

Par. Inc s611) "Xtpo 2 0  E51 • A Ho Soow
Ems FIC555• -rso O Esmrds,

F)655. ,13A, Wok. •r5ss Or* farr.111
EMIL, LOSEd L AW  01 .0e i  S t  Pwn
r r .  I EPOCO LOW audtWy-2.6 PordEC12505-1,5
EDICt 5C1250,5- atvow Or *sis •fiss

FAIOn -B5.3 Sosso,
Epson r m s . - 2 . n d  0 1 .

EX2.51 37Csms A le soll.n-Spor
EX•C•50 KO3o. 6 ,36coisenr, t s , . •  sal

,5iss 5015-Isos Est, 4,1,1kos• Wt  2. Cs,
%ft, - A thso 6soos

law SIR,5 200c. salt cm-sago-Gs. tiss
S*.otsk WPSXOCJ Mecca...VON) O N .

165-Csoop F .  Oss5 C h A O .
ISK, 0 . 1 - , n  2:10Vo•
oOP X, - ,32 2 0 0 5 6 6
SEC P5-1-166,Cus, OSSEE
SEC G , 0 6
NEC in-Wor, • ko.
Css 5 1 2  'flss P4.4YflP. P e s .
Ot  1.(004", 192-P99,4,9,

A Coos
•  Mcs,s ss 290-Von. 0L
 Cato5 SASP 150=c6 B I M , .
•  A t I O , 2 5  2,2Ago I -32 c o l , .  Ity

DAISY WHEEL PRINTERS
Q.nrists LASP1120,110 S .  5 0 ,
A l .  6,00 20c5s
AA. 625(1 Koos
Sal, 0,00-.0cm
4.11111 e r. . -▪ s  5‘,5

52151))
O r  BB
rlo5t11

(20900
r4210)
(571 OC
C725 BC
M O M
02 • 05
t005,25
536600
551700
Mem:*
C2,000
(7600
r22200
ruao0

c70000
(29500
09:49
r4Nre
E.900
1206(0
m o m
Wmo

09:900
0290C
1-.710100

11551,0
ci5105
rmirrne
rcAlqw
L66901
Er2.0

PLOTTERS, DIGITIZERS & LASERS
H5, Loliqit 55.Al
19S.ct.s.r5 EBSIDs7sTol - B. ,60. K., 5 one,
E w n  o n  Escow - I s .  P b . . '
06,51KB LUST

PRINTER ACCESSORIES
C4,sposot Co,msnc,

Etik N r a s s l  C.500,1
IsS.•

5.4ess ths,*, I.Swftt,
5iss P155 Assoc. Pam 5 4  I o , s s .
50 Co, P•osso
1.17 Ccosr. O s , .  SE.40

rSos• 9p. Irq o'• Ms, Skosets

5 , 0 0 0
52216100

ro,5,16

(309W
5,695N

cu. 56
C,55

E2C,DC
CAM

r i m
i2t

T10)00

COLOUR PRINTERS
C i l i .  ,,,,Trauma, BB.,
a l i t  3571 - 1 .  M s .  1 . 0 . 1 ,  -Fsa .
Erman .0310
t p , e ,  Es K . , .  7 . . r • • •  . ingnminr.cm,

DISKETTES
SP.0 1 . 5 .  C.5.0C Wis oBACCotossaits. e a c s
SPt 5 Mn M M . , "  o s l w O o t  i i  SS sw.o,
C.ConY e t . .  Wended 5 29, DEMO 3s0sposcs t  IOC me,
11a5 35og 0900 Cssbetios L O g .  MC,

E . s .  5 . 1 5 5  Dali 001110 E s s . .  E 2  25 66E5
O n .  5 20 rISEC 451Es Dom; O . . .  C I  70 Men

COMMUNICATIONS
565,100 WrsoCsX, V2.S7 N W ,

D.SL 203
C o w , .  OwyeN P 9 .  10 ,056 . ,90 . .ROtrat115

0.111.01 e t w r e r n  S c a m ,
5•91 CSIrs1 S c f t o .

E*cpys, U . 5 , t a f l r h a '
R&M So, si Weston C s .

. 0 .  0 . . .b .  rois
1=6,. ,Ftmo 1 / , . . . . . . 4 1 2 5 0 ,  VA N i▪ t e u  Won. 0 11 - . . . K 4
OMB km Mobs Co•Pnotsses
072157 S56O5
451' E.. %Cs 5,u5 SOS f l740 5hols,,,,Co,
•  S .  SnaSk. Oho h . . ,  Coo SOs moods
one, ACoAstss. so, 3,  neisOod
▪ Han ic0 .1
Pla K o w a .  22,s,5
Outos 25.5 sord Poics
5.r4111 OGrE SA-Ass.1C-prl
Stoomo 25.5 .5,5 Co,. *15 PsD CoN.W, 6 CobSess
* s r , .  Cosmr C.13
P,en CPI% OS 2 5 0 ,  M O S  P M
•se,oss Wont. Gm60,c1 C .
,sp, Loss Mom P .  O•ocl.eS C .
<Xqqsorn.A. Core
U f l t  5 5 ' 1 3 0 ,  .C .We 5.1, P150.10 blonim 11 PC P s .hfic,coos Bat Mruse
5 . * s . . . D •  PI e Cal. Common

CISSOC
C22500
C29900

C91,25
t r t . 0
2CCC,

E15,10

HARD DISKS. ADD•ON BOARDS.
CHIPS

V  4 6 W,
DUO •SO5

M E M
C,,504
521001
5,1,2.25
if5000
131001'

159900
(.0000
tEthil00
(30.00
E'0000

Cal
o
I•99(0,
( ' S i tr t r i t e

r 11.5(X,
Ei0900

MONITORS
Dpsisr IOn OMNI MorE 5.,no, win 't kaasosi Sion) FIDIOc.

•5165iS1662150.111. E G O  Cl.,,) S k . .  5 1 0 9 0 0
.2111, 1 0 2 5 4 1 5 4 . r . .  IS C4aStv. 54Ess. 0 6 9 6 , 5
Eq. MONA. 0 ,  tsvi,•01.s.r,  C15c 5.5.51. C S I C I )
•  E P 6 0 , 2 5  'an Us161-Sgs looss PO,:okss,,
ACB SOust, kAr Pc, 9 1 0 0  C , 2 5 5 0

"m""mc. urr1E5 0727-72790 CC TELEPI10100 ORDERSPLEASE CALL W E L C O M E
•ifil.-11.E AND MULTI USER MICRo cord  P17-fr.N: AND1;o r rwAHr.  SAI.E.'-; AND ;1_; PPOK1-

99 PARK STREET LANE • U M W  WOOD. BEINTORDSHIRE • AU 21A • ST ALBANS omn 72790
lit116.. ONE

DOUBLE
PHANTOM?

YES! This IS the program demonstrated on BBC TV's "Micro Live". The
Worlds first micro multi•user combat f l ight s imulat ion is now available
direct f rom DOCTOR SOFT v ia our  'HOT LINE'  FIRST CLASS MAIL

ORDER service_
DOUBLE PHANTOM is basically a TWO computer version of the highly
acclaimed PHANTOM COMBAT simulation. Al 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 (151ps). RAF Phantom
pilot Paul Couttnage's verdict: Marve l lous  q u i t e  the best micro flight

simulation I've ever seen T o t a l l y  CaPtivatil191"
Phone: Mail Order Hot line 0903 776000 with VISA/ACCESS. Mail:
PO BOX 66, East Preston, West Sussex BN16 2TX_ Most 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 *
BBC
BBC *

Electron 8 BBC
BBC El only
BBC Booty

Electron

disc 19.95
cable 9 . 9 5

disc 12.95
cass 9 , 9 5
disc 9 . 9 5
cass 8 . 9 5
cass 7 . 9 5
cass 12_95
disc 14.95
disc 14.95

(Overseas orders, equiv currency, add air mail at cost)
JOYSTICKS optional with all programs
BBC means all machines from 32k up
*  SPECIFY OFS when ordering discs

E2 discount on mult iple order
DOCTOR SOFT - THE FLIGHT SIMULATION

SPECIALIST
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Unit 15 Darin Court • Crownhill • Milton Keynes • MK8 DAD

&STD E36_74
D&DO E48.24
OS;QD E59.74E5

Precision TM
Suitable for

Apple
Commodore
IBM
And Most Other
Single and
Double—sided
Soft Sectored,
Double Density Systems

Price per disk (excluding delivery & VAT)
' 0 t n r 0  - I C C  - DOD+ 1000,

SS.'0D 0.69 0.59 0.54 0.49 0.45
gs/DD 0.79 0.69 0.63 0.59 0.55 Supplied in boxes all°
05100 1.09 0.99 0.92 0.86 0.79

°cheery tree IUK Manland) tor ClhO'Crect,t Card Orders
For Credd Orders and urgent orders phone tor delivery prices
tereplinne Orders can be accepted Irani Government bodies. schoOls etc Or torn vvote odividuat
or companies mill VISA or ACCESS cards

naythe!c IS Competnr Stokes e tin :r!c, tin i A t m  briny Don t forget the YAP

IDS Computer Supplies
Dept Al2

fri 5
'•.1M•.•

DISKS
SS/DD

for only.

E29•

from
45

Precision TM 51/4" Flexible Disks
•  Every disk certified 100% error— free
•  Guaranteed to meet or exceed ANSI standard

95*
DS/DD E39.95

OS/OD E49.95
Please send the following amount

(including E2.00 delivery and VAT)

Telephone Orders Can be aoceptect tiorn Government bodes, WM'S, etc,  on town private individuals
or companies with VISA or ACCESS cards
Seed dime made peribe 5) IPS C4111010t Uppries .01 the cntet le the aFdress beim tiosi wee Me YATI I tiOrders 01*I

IDS Computer Supplies
Dept Al2
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M

HIGH
PERFORMANCE

0908 563166

O a  SUPERB
STORAGE

BOX

2.EL

WITH DIVIDERS
AND SMOKED
FLIP—TOP LID

•  Full Specification
•  Lifetime Guarantee
•  Bulk packed disks
•  Complete with sleeves,

labels and wip tabs
•  Individually certified to

BO% above ANSI
specification

'excl delivery & VAT

0908 563166
Unit 15 Darin Court •  Crownhill E Milton Keynes i  MK8 DAD

MOVIE MAKER
As seen on BBC TV's Micro Live.

What did they say?
Fred Harris thought that Slippery Slug was a ": , company with an
unusual name "  but Said about their MOVIE MAKER program:"...
you can do almost anything with rtr

MOVIE MAKER is a ROM based graphics language that enables ANY
user to create impressive animated cartoons or graphics displays,

BUT DON'T TAKE OUR WORD FOR IT
'Great fun to use and gives impressive results".

MICRO USER June '81

"The most innovative program launched for the 6BC Micro ..."
VIEWFAX TUBELINK July '8f

"Movie Maker opens up some exciting prospects".
A8,13 COMPUTING June '81

"Movie Maker, it's what your empty ROM sockets are for".
Slippery Slug June '81

Phone your friendy Slipper Slug on Bath (0225) 69236 fora
recorded message. After the message, leave your name and address
and the Slippery Slug will send you a free information pack giving full
details of the package and also full copies of the reviews.

MOVIE MAKER is supplied on two 16K ROMS and has two demo
movies supplied on a demonstration Cassette. Inclusive price
only E29•90. Postage and packing is free. Compatible with BBC B.
B+, MASTER 128, and MASTER COMPACT.

Or send just E1.95 for the introductory cassette and brochure.
(Price refundable against purchase of the main pack.)

Slippery Slug
PO Box 83, Bath BA1 1ZA

Everyone needs help! Here it is.
HELPSCREEN EPROMS

Our range of Eproms will give your BBC that INSTANTANEOUS HELP facility.
Each EPROM contains 15 screens of Help each called by a single keypreSS.

No need to remember lists of commands. No memory bed up.
No interference with other programs.

FOUR UNIQUE SERVICES:
1) STOCK EPROMS
Ready to lit chips containing a mass of Help, all instantly to hand. Do away with
dog-eared reference manuals! Speed up your programming!
No.1 BEGINNERS BASIC
All Basic cornmands and their syntax, spedally grouped to aid learning.
No.2 PROGRAMMERS BASIC
Packed with the reference information you constantly need when programming.
No. PROGRAMMERS MACHINE CODE
Operating System calls & vectors and a host of other invaluable information.
Al? one Price £19.95 including P&P
2) CUSTOM EPROMS
We have a very comprehensive range of Helpscreens in our catalogue. You
select from these the ones you want, and we will arrange them in your Order and
Supply the Custom Eprom. Send for free catalogue and Ordering information.
Price E24.95 including P&P

3) SUPER CUSTOM EPROMS
You supply your own Screens (or programs to create them) on disc or tape.
Supply all IS or maybe mix in some of our catalogue Screens, and we will
arrange them all in E prom with the necessary code for instant. single key access
to each. Send for free catalogue and ordering information.
Price 11:27.55 including P&P

4) DISC ALTERNATIVE
Any of the above options on disc with (almost) instant access and using the
same single key access. (Uses 1K RAM)..
Price E10.95 including P&P

AU goods come with full instructions on fitting and usearrant m EiP Dept. 3
P.O. Box 17, Newtown, Powys SY16 1ZZ
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14 from Page 134
180 ba l l  —at —start:87C
190 ball—number:17D
200 asbyte:AFFF4
210 FOR pass:0 TO 2 STEP 2
220 P111100
230 O P T  pass
240 . i n i t i a l i s e
250 LOA *space:STA delay
268 LDA *0:TAX
270 A m
280 STA bat ts ,X \ i n i t i a l i s e  ba l l s
290 DEX:BNE loop
300 .main —Woo
310 JSR move—balls
320 DEC detay:BPL not—time
330 LDA *space:STA delay
340 .nnt  —time
350 LOA 0881:LOX *256-113:LOY 08FF:JSR

osbyte \Escape?
360 TYA:BEQ main—loop
370 RTS
380
390 .save—balls
400 LDA 40:STA bait—at—start \ o n e  new

ball a t  a  t ime
410 LDX *number —of —batts*6
420 LDA 8240:.fx19 CLI:SEI:CMP 8240:BE

Q fx19
430 .mbloop
440 STX ball—number
450 LDA batts,X:AND 41:0NE on—screen
460 JSR new —balt:JAP next—ball
470 .on—screen
480 LDA balls,X:AND 010:BEQ move—it
490 JSR explade:JMP next—ball
500 .move —it
510 LDA data:STA otddata+1:STA newdata

•1:LDA data+1:STA oldcataq:STA newdata+
2

520 LDA halls$4,X:STA old:LDA batts+5,
X:STA cacti,1 %old address

530 JSR get —new —xy
540 [D I  batts+3,X:LOA batts42,X:TAX:JS

R convert \new address
550 LOX ball—number
560 LOA new:STA balts+4,X:LDA neo l :ST

A balls450X \ s t o r e  i t
570 JSR p r i n t
580 .next  —bail
590 LDA b a l l  —number:SEC:SBC 06:TAX
600 BNE mbloop
610 CLI
620 RTS
630
640 .ge t  —new —xy
650 LDY batts41,X:INC ba t t s f l ,X  \ p a t t

ern index
660 LDA pattern,Y
670 CAP 032:BNE exl:JAP remove
680 . ex l
690 CAP 04:BNE ex2:LDA *9:5TA ba l l s ,X :

RTS \explode next t ime
700 .ex2
710 CAP *36:BNE moving:JAP kamikasi
720 .moving
730 LDA pattern,Y:AND 114:BEQ xptus \ I

eft o r  r igh t?
740 LOA pattern,Y:AND 03:STA temp:SEC:

LOA balls+2,X:SBC temp:JAP got —x
750 A p t u s
760 LDA pattern,Y:AND 03:CLC:ADC ba l l s

42,X
770 .go t  —x
780 STA balts+2,X

790 LDA pattern,Y:AND 432:BEQ yptus \
up or  down?

800 LDA pattern,Y:LSR A:LSR A:AND *6 :5
TA temp:SEC:LDA batts*3,X:SBC temp:JAP g
ot—y

810 .yptus
820 LDA pattern,Y:LSR A:LSR A:AND 06:C

LC:AOC balts+3,X
830 .gat  —y
840 STA bal ls*3,X
850 RTS
860
870 .remove
880 LDA *4:STA bel ts ,X \ d e a d
890 LOA 880:STA new:STA new+1:JSR p r i n

t \ o f f  screen
900 PLA:PLA:JAP next—ball
910
920 .explade
930 \Wr i te  i t  yoursel f !
940 !ITS
950
960 .kamikasi
970 W r i t e  i t  yoursel f !
980 RTS
990

1000 .new—ball
1010 LDA delay:BNE no—ball
1020 LDA ball—at—start:BRE no—ball
1030 LOA halts,X:AND 44:BNE no—ball N d

ead?
1040 INC ball—at—start k n o  more
1050 LDA *1:STA ba l ls ,X  \ o n  screen

This is one of  hundreds of
programs n o w  avai lable
FREE fo r  downloading onMicroliDit

42:STA balts+1,X \pattern sta1060 LOA
r t
1070 LOA pattern+1:STA balls+3,X:TAY:LO

A pattern:STA balts42,X:TAX %start x , y
1080 JSR convert
1090 [DX ball—number
1100 LOA new:STA balls+4,X:LOA new41:ST

A ba11s*5,X \ s t o r e  address
1110 LDA data:STA newdata+1:LDA data-0:

STA newdata+2
1120 JMP put
1130 .no —Pali
1140 RTS
1150
1160 .pu t
1170 LDA 480:STA cad:STA o i c k i
1180 . p r i n t
1190 LOA 04:STA columns
1200 LDX *0:LOY 00
1210 OA new:STA templ:LDA new+1:STA t e

mpi+1
1220 LDA old:STA temp:LDA aid*1:STA teg

p+1
1230 . l oop l
1240 LDA *12:STA rows
1250 .toop2
1260 .newdata LDA 83000,X:EOR (new),Y:S

TA (new),Y
1270 .olcidata LDA 8,3000,X:EOR (o ld) ,Y:S

TA (a ld) ,Y
1280 INX
1290 LOA old:AND *7:CAP *7:BER bo t t o l l
1300 INC old:BNE nextl:INC oLci+1:JMP ne

xt1
1310 .bottaml
1320 CLC:LDA old:ADC 0879:STA otd:LDA o

td*1:ADC 02:STA oLd4-1
1330 .next1
1340 LDA new:AND 07:CMP *7:BEQ botton2
1350 INC new:BNE next2:INC nev+1:JAP ne

xt?
1360 .bottom2
1376 CLC:LDA new:ADC 0879:STA new:LDA n

col:ADC 02:STA ne io l
1380 .next2
1390 DEC rows:BNE loop?
1400 CLC:LOA templ:ADC 08:STA new:STA t

empl:LDA templ4.1:ADC *0:STA neol :STA t e
mpl+1

1410 LOA temp:ADC *8:STA old:STA temp:L
DA temp*1:ADC 00:STA old*I:STA temp*1

1 :  DEC columns:BNE toopi
1430 RTS
1
1450 .data OPT FNequw(8C00)

1470 .convert N X , Y  - >  address
1480 LDA *0:STA neol:TXA:ASL A:ASL A:R

OL new+1:AS1 A:ROL new*l:STA new \X*8
1490 TYA:AND 07:ADC new:STA new:LDA new

41:ADC 00:STA n e o l  \  t (Y  MOD 8)
1500 TYA:LSR A:LSR A:LSR A:ASL A:TAY \

2*(Y DIV 8)
1510 IDA table,Y:ADC new:STA new:LOA t a

tale5::,Y:ADC neol :STA newi l
1520 RTS

1540 . tab te  OPT FAtable
1550 ]
1560 NEXT
1570 ENDPROC
1580
1590 DEF FAequw(word)
1600 1Pword  M00256
1610 W I : w o r d  DIV256
1620 P%:-PX*2
16 p a s s
1634 =
1650 OEF FAtable
1660 FOR I%=0 TO 31
1670 ?M:(8.3000+1%*&280)R00256
1680 W1:(83000*I%*&280)DIV256
1690 Fq:P%(-2
1700 NEXT
1710 :pass
1720
1730 REM Bal l  data. . .X:4/Y:12
1740 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
1750 REM * * * * * * *  Pattern Data * * * * * * *
1760 DATA 0 ,8
1770 DATA 27,27,27,27,27,27,27,27,27
1780 DATA 27,27,27,27,27,26,26,26,26
1790 DATA 17,17,17,17,17,17,17,17,17
1800 DATA 16,16,16,16 ,0,8,8,8,0,0,8
1810 DATA 5,5,5,6,6,6,7,7,7,7,7,7,7
1820 DATA 6,6,6,5,5,5,40,40,40,40,40
1830 DATA 40,40,48,48,48,48,49,49049
1840 DATA 49,49,49,49,49,49,58,58,58
1850 DATA 58,59,59,59,59,59,59,59,59
1860 DATA 59,59,59,59
1870 DATA 32,-1

This listing is included in this
month's cassette tape offer. See
order fomo on Page 159.
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A4 From Page65
10 REM
20 REM * H u n k i e - E g g  *
30 REM * b y  G.J.Key 1987 *
40 REM * ( c )  The Micro User *
50 REM
60 *FX3
70 IFTOP>83200M0DE7:PROCshorten:ELSEM

00E2
80 PROCInit
90 ONERRORCALLOt:CLS

100 PROCgame
110 END
120 DEFPROCgame:s%.0:PROChisc
130 REPEAT:stm0:h%:0:11::1:1%=5
140 0.=3:PROCscri:PROCon
150 REPEAT:PROCpl:REPEAT
160 PROCII:CALLP%,a%(T%),WT%),T%
170 PROCI:CALLP%,X%01,111%
180 UNT1L?p%>7
190 FORIWT010
200 SOUND1,3,130,3-(1%:10)*7
210 11%,:R%4.1:IFM%;11114%:7
220 CA1LII,X%,)1,0%
230 REPEATUNTILADVAL-6:15
240 NEXT:111:1%-1:CALL11%
250 PROCstart:IF1%PROCon
260 UNTI1I%.0
270 FORIZA0T01:GCOL3,129:CLG:NEXT
280 GCOL0,128:COLOUR5:PRINTTAB(5,15);
290 FORT%=1T010:PRINTMIDS(GAME OVER*

,11,1);:SOUND1,4,150,5:REPEATUNTILADVAL-
6:15:NEXT:TINE:0:REPEATUNTILTIME>200:PRO
Cscrot

300 PROChisc
310 UNTILO
320 ENDPROC
330 DEFPROCon:FORIZWOV%-1
340 CALLP%,a%(I%),b%(1%),1%;SOUND1,4,1

80,8:REPEATUNTILADVAL-6.15:11(XT:CALLP%,X

350 ENDPROC
360 DEFPROCb
370 1%.T%41:IFTVM.FALSE
380 1FT%<3PROCt:ENDPROC
390 IFT%>4PROCs:ENDPROC
400 IFft(71)a%(TUza%(T%)+c%(111:b%11%

):1)%(17,)4c1t(T%):MT%).f%(T%)-1:ENDPROC
410 WX=B%?e%(T%)
420 IFW%A3e%(T)AeUT%)+18:c%(T%)=FALS

E:d%(T%).--.2:MT%)=5:ENDPROC
438 IF11%.40R111%.71FIA(T%)-30%,%1T%)=e%

(T%)+18:c%(T%)=FALSE:dt(T%)=1:ft(T%)=10:
ENDPROC

440 IF11%>AIFIA(U)-3>Y%0(111:4(111-1
8:c%(11):FALSE:g(T%).TRUE:ft(T%).10:END
PROC

450 1FaCT%1200(TUASGN(A%-a%(T%))
460 d%(Tt)rFALSE:IFa%1Tn=0:a1TUA1
470 1Fa%(T%)=64:c%(T7.).1RUE
480 e%(T)=e%(T%).1.c%(Tt):f%(T%):4
490 ENDPROC
500 DEFPROCs
510 IFY%.1)%(T%)-3ct(T%)=2*S6N(X%-aUT%

))
520 a%1T%).1.3%1TUft%(T%)
530 IFet(Tt):60cM%):FALSE
540 1Fat(T%)=FALSE c%(T%)=FALSE
550 ENDPROC
560 DEFPROCt
570 a%(T%):4(11)4c%(T%):IFat(T%)<2c%(

T%)=-c%(T%):ENDPROC
580 IFA%(1%)>66cM%)=-Dt(T%)
590 ENDPROC
600 DEFPROCi
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610 IFJ%PROC):ENDPROC
620 U.Y%*Y:utrAPINTU:IMPROCI
630 S:X%*X:St:S*INTU*18:1%:0S%
640 IFS<>INTS PROCh:ENDPROC
650 IF7%.3.1%.TRUE:ENDPROC
660 IFutIFZ%>3PROCu:ENDPROC
670 IFilt<10PROCcE:ENDPROC
680 DEFPROCh
690 IFNOTINKEYU%ENDPROC
700 1F1%:3ENDPROC
710 J%:1:Et=5;)%21RUE:xt:FALSE
720 IFINKEYLW=TRUE
730 IFINKEYRW=1
740 ENDPROC
750 DEFPROCj
760 IFJtrTRUE:PROCk:ENDPROC
770 IFXtrOCIRX%-.66%=FALSE
780 IF(X%AN113):0IF?p%:7PROCbe1(150):GC

OL3,6:MOVE6441%*16,991-IN1U*160:VDU5,129
,4:st.s%+102r%:PRINTTAE1(6,31);s%;:h%rht*
1:1FDa=gtPROCns:ENDPROC

790 Y%:11+]%:X%:X%I.x%:.1%:‘1%*1:1FJ%=5AN
DINKEYU%)%:11:Et=9:ELSEIFJrzEtj%:1ELSEIFJ
%.E11+4J%=TRUE

800 ENDPROC
810 DEFPROCk
820 IFBX1(IN1OI*11*181.11%*X):311:Y%*2:

SOUND112,1,250-Y%*4,1:ENDPROC:ELSEArFAL
SE:ENDPROC

830 DEFPROCns
840 ht:0:r%:r%-f1:CALLU11:PROCscro1
850 IFY3V%1.5ELSEV%.9%*1:1FV%=8V7
860 PROCscn:PROCon
870 ENDPROC
880 DEFPROCscrol:1=0:FORT%.10T076STEP2

:VDU23;13,T%;0;0;0;28,1%,31,:aDIV4,0,12:
PROCDe1(T%*3):1%:11DIV4:NEXT:VDU26,12:EN
DPROC

890 DEFPROCci
900 IFINKEYLIM111-1:M%.9:Ht=HWAND15

:SOUND810,2,5,1:ENDPROC
910 IFINKEYDM:111-1:N%:9:HZ:11%-1:SOUN

0010,2,5,1:1FH%:011%.10
920 ENDPROC
930 DEFPROC1
940 IFINKEYLUFHAIXt:X%-1:11%:8:SOUND&

10,2,4,1
950 IFINKEYRUFX%<68X%=X%+1;K:7:SOUND

&10,2,4,1

960 ENDPROC
970 DEFPROCu
980 IFZ%=401M:71FINKEYDDI:114.1:M%:9:

H%:9:SOUND110,2,5,1:ENDPROC
990 IF7%>4IFINKEYUM.Y%-1:11%.9:H%=1:5

OUND810,2,4,1:ENDPROC
1000 PROCh
1010 ENDPROC
1020 DEFPROCmode(Mt)
1030 VDU22,11%,23;8202;11;0;0;
1040 FORT%:11T07:VDJ19,T%48,1%;C:NEXT
1050 VDU19,12,13;0;19,14,15;0;19,8,4*
1060 ENDPROC
1070 DEFPROCinit
1080 p%475:p%?1:1:1JA-98:RtA-67:U%:-73

:11%.-105
1090 R.RND(-TIME):DIMa%(6),4%(6),a(6),

clt(6),e%(4),a(6),hst(10),h5$(10):8%.416
00

1100 FORT%:11•010:hs%(T%):(11-T%)*500:hs
$(11):11UNKIE-EGG':NEXT

1110 ENDPROC
1120 DEFPROChisc:PROChead
1130 PROCmup:PROCbel(120)
1140 PRINTTAB(0,3)FNiines:FORItA0T011
1150 PRINTTAB(32,5*TUCHR$156TA0(7,5“%

)CHR$129CNR$157CHR$135;:IFT%MOD11PRINThs
$(Tt)STRING$(20-LENhs$(1%)-LENSTRShs%1T%
),%"1:13%(1%); •
1160 NEXT:PRINT"FNtines
1170 IFIt<>TRUE PROCgname
1180 PROCbei(120):PRINITAB(6,22)CHR$136

'PRESS THE SPACE BAR TO PLAr:REPEATUNTI
LINKEY-99
1190 PROCbet(100):PROCmode(2)
1200 ENDPROC
1210 DEFPROCbel(NU:SOUND011,4,N%,10:EN

DPROC
1220 DEFPROChead:PROCmode(7)
1230 FORT0T01:PRINTTA0(11,11)CHR$141C

HR$132CHR$157CHR$135'HUNKIE-E66 •CHR$15
6:NEXT

1240 ENDPRO
1250 DEFPROCnup
1260 IFa<=hs%1101:1%=TRUE:ENDPROC
1270 1%:10:REPEAT:IFhs%(1%-1)<s%:hs%0%

)211s%11%-1):hs$11%)=hs$(1%-1):1%,71%-1
1280 UNTIL1%.10Rhs%(IWI%<>FALSE))>=s%
1290 hs%(It):s%:hs$(1%)=STRIN6S(10, : )

130
1311
1321

'PLEA
1331
1341
1351

:UNT
OC:E

13M
Tt=T:

1371
Fl<
1 381
1 391
1401

$243:
1411
1421
1431

/111$1]
144i

$131;
145i

ORTt:
146i
147E
148E
149E
150E
151E

CORE:

152e
1530

3+11*
1542

TUA3
a2(1%

1550
%=5):
1560
1570
1580
1590

,L7F,
1600
1610
1620
1630
1640

660,1
1651
1660
1670
1680

2,10,
1690
1700
171e
1720

4:c=gi
3: f t ic
00

1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840



1:1%4:

:H%:1:S

:hEXT
8,4;0;

:11%.-73

:0%:816

*500:hs

01011
(7,541%
PRINThs
ihsVT%

CHRS136
ATUNTI

ft,18:EN

ARS141C
'CHR$15

kOC
Z:hsVIt
:1%-1

(10,".1

1308 ENDPROC
1318 DEFPROCgname
1320 PROChet(160):PRINITAB(8,22ICHRS136

PLEASE ENTER YOUR NAME'
1330 T%=0:$&380.11s$(I%)
1348 PRINITAB(9,54.1%)CHRS131;:AFX21
1350 REPEAT:i%:GET:IFi%.13hs$(1%).,-$83811

:UNTILTRUE:PRINITAB(9,5+1UCHR$135:ENDPR
0C:ELSEIFi%‹320RiZ>127UNTILFALSE

1360 IFTWOANDq<>127)00%:r08.3802q:

1370 IFT%)0AND)%1-127VDU8,46,8:T%=T1-1:1
FT%<>10T%78388=46
1380 UNTILFALSE
1390 ENDPROC
1480 DEFfNtines::CHRS1464STRINGS(38,CHR

$243)
1410 DEFPROCscn
1420 CLS:C0L0URI:C0L0UR131:REST0RE
1430 F0R11=0T029:1FIl<20PRINTIA8(1%,0)C

HRS1311AMIL30)CHRS131;
1440 PRINITAB(0,11ICHR$131TAB(19,MCHR

$131;:NEXT
1450 C010UR6:COLOUR128:PRINITAB(1,1);:F

ORIt4T017:VDU129:NEXT:g%:18
1460 EQ41600+((r%.1)M0D5)*108
1470 FORTZ:0T05:PRINTTAB(1,54-7%*5),;
1480 F0R17.44T017
1490 PR0Cdraw(?(8%*18*T%f1%))
1580 NEXT:NEXT:VDU24,0;0;1279;39;16,26
1510 COLOUR7:COLOUR128:PRINITAB(0,31)1

C0RE:';s%;SPC(7-LENSTRUU'LIVES:';:PROC
pL

1520 DEFPROCstart
1530 F0R11r0T02:WT/4):0“%*33:b%(n):1

34T%*10:c%(7%)=24(11=1)*3:NEXT
1540 FORT%:31'04:aVIX):28-(T%:3)*16:1A(

11)23:c%(T%).111.(It:4)*2:ca(U)=0:WM=
8%(MDIV4:MT%).0:NEXT

1550 FORT%.5T06:AVIX):8:1MT%):3-40*(T
%:5):a(n):0:a(T%)=0:NEXT

1560 X%268:Y%z50:M%=8:X:.25:Y=.1
1570 10.15:Jt:FALSE:TV-IALSE:ArFALSE
1580 ENDPROC
1590 DEFPROCO:GCOL0,7:MOVE1279,31:VDU5

,87F,481.1A,4:ENDPROC
1600 DEFPROCdraw(M%)
1610 IFM%=25513%4160801%;?B%
1620 IFrA>51FT%e5IFMX:2M=1
1630 LOCALi%
1640 ONMXG0101650,1660,1670,1680,1650,1

660,1680
1650 VDU10,17,128,17,6,129,11,8:g%9W
1660 VDU17,1,17,131,128:ENDPROC
1670 COLOUR128:VOU32:ENDPROC
1680 COLOUR8:COLOUR128:FOR-A=1705:VOU13

2,10,8:NEXT:PRINTTAEI(I%+2,54T%*5);
1690 ENDPROC
1700 THEEND
1710 DEFPROCc0de:FORT%:0102STEP2
1720 x:878:y471:sno:872:gone473:nmr87

4:c475:p176:b477:w480:h2892:totalm$9
3:ftag.894:yst495:rwn496:P%4E00:e4C0
00

1730 COPT11:LDX#7:LD1411:.1
1740 LDA&600,Y:STAw,X:DEX:DEY
1750 LDA&600,Y:STAwd:DEY:DEY:DEX
1760 EIPLL:LOY*0:STYgone:LDA(w),Y
1770 Plefsc:CLC:ADC#4:STAx:CMP*73
1788 8CConsc:.offsc:LDA0255:STAgone
1790 .onse:LDA(w+a),Y:ASLA:ASLA:CLC
1800 ADC*16:STAw:LDA(w+4),Y:STAsno
1810 .rem:STYy:LDX#3:.Lpl:ASLx:ROLy
1820 DEX:EINE1p1:LDAw:AND#7:CLC:ADCx
1830 STAx:BCC6h:INCy:.nh:LOAw:LSRA
1840 LSRA:AND4254:TAX:CLCADAr,X

1850 ADCx:STAx:INX:LOAr,X:ADCy:STAy
1860 LDAsno:CMP#7:8CCot:SBC*7:01Pre
1870 .ot:SEC:ROLA:TAX:STXsno:LDY*1
1880 .10:LDAso1,X:STAw,Y:LDAsdp,X
1898 STAW,Y;LOAsh,X;STA102,/:DEX
1900 DEI:EIPLIp2:JSRpit:LDXsno:LDY#1
1910 .st:LDAx,Y:STAw,Y:STAsoL,X:DEX
1920 DEY:BPLct:LDAgore:BNEby:.pit
1930 LD)W3:LDAw:AND4,248:STArwn:LDAw
1940 AND07:STAyst:LDA01:STArw6+1
1950 .11:LDAw42:STAh:LDArion:S1Aw44
1960 LDYyst:LDArion41:STA105:.1.2
1970 LOA(w44),Y:.s2:0NEW:.s:E0Re,X
1980 STA(04),I:DEX:BECIbyby:An:DECh
1990 BEGon2:1NY:CP1S8:13NE12:CLC
2880 LDA04:ADC*880:STAw+4;LDAw+5
2010 ADC*2:STAw45:LC1140:8EG12:An2
2020 CLC:LDArwn:ADC*8:STArwri:BCCL1
2830 INCrwr4-1:.pnh:PIP11:Ayby:RTS
2840 .by:LDAOICLINX:INX:STAsoi,X
2850 RTS:.bu:BITII:BEDs:PHA:ORAc:STAc
2060 PLA:BNEs:.0:TAX:8E4nou:CMPA1
2070 8NEtwo:LDA#3:EINEnov—two:LDA#6
2080 .nou:STAHADAA:CMPeoLoc:EINEevd
2090 LDAy:CMPRo1.6641:8Eastit1:.rsked
2100 INCII:.stitl:LOWAND*3:STAti:TAX
2110 LDAwd0X:CLC:ADCw:LDXne:SEC:ROLA
2120 STAnuLD90:STIc:INI:ol1p1
2130 LDArtotoc,I:STAw,Y:LDANdp,X
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2140 STAs41,Y:LDAmht,Y:STAw42,Y:DEX
2150 DEY:BPLe1p1aDA019:JSRUFF4
2160 LDAy:CMP/43A:EICSntop:LDX*5:At
2170 NOP:INY:BNE(11:DEX:EINEdL:Atop
2180 JSRpit:.c162:LDX6ELDY*1:AlLp2
2190 LDAndp,X:STAW,I:LDAx,Y:STAw,Y
2200 STAmotoc,Y:LD40,Y:STAs2,Y:11EX
2210 DEY:SPLmtp2:LDAgone:BEQpeek
2220 LDAS&C0:STAmotoc4.1:RTS:.peek
2230 JSRpit:LDWEA:S1As2:STAs2+1
2240 LDAy:CMP*83A:BCCnbot:LDX#4;Al2
2250 N0P:INY:BNEd12:DEX:EINEdt2:.nbot
2260 LDA*0:STAw:LDX*4:.st ASLc:ROLA
2270 ASLc:ROLw:DEXANEst:ORA.:STAc
2280 RTS:X4:LDA#10:PHP—ofL;PLA
2290 TAX:DEX:8M1atf:TAA:PHA:STAsno
2300 LOY#255:STIgone:INY:JSRrem
2310 Woft:Alf:RTS:46:BRA:EIRK
2320 .wd:OPT FNs(4);.r:OPT FNs(64)
2330 .sdp:OPT FNs(14):.sh
2340 OPT FNs(14):.sol:OPT FNs(14)
2350 Aht:FIRK:8RK:AloLoc:BRKARK
2360 .118p:13RK:8RK:3:NEXT
2370 P%.r:F0111.0T031:!P%438012+T%*640:

PV.r4+2:NEXT
2380 AZ:0:FORT%:1E00TOwd-1:AW%*?1%:NE

XT:PROCstop(8DF88,1)
2390 7(1.0:?nm=1:?br63:?gb.?s2:752.1EA:g

b91=s2?1:s2?1.11EA:Nd42010081
2400 P%4E00:N:FNread(sdp,2,812309E14,

2):n:FNread(81101,4,19CFD038D,3):T%416
00:A2.0:REPEAT:READIT%:/a.g+IT%:T%7J%.1
:UNTILTX?TRUE:255:PROCstop(85D3,4)
2410 ENDPROC
2420 DEFPROCstop(C%,0%)
2430 IFC%.AXENDPROC ELSE:AFX3
2440 CLS:PRINTIAB(0,10)THERE IS  AN ERR

OR ';:VDU7,7,7

2450 0N0Z60T02460,2470,2480,2490,
2460 PRINTIN THE ASSEMEIC(R':END
2478 PRINTIN LINE 2828•:END
2480 PRINTTETWEEN LINES-2838 AND 293

0':END
2490 PRINFAFTER LINE 2930':END
2500 DEFFNs(St):PX:Pti-S%:=T%
2510 DEFFNread(4,8%,C%,0%);a4:REPEAT
2520 READAS:!4:EVAL/T4AWAX=AVt!g:

"225.33%0+NTILAS:12345678':PR0Cstop(C%,0X)
:raX-B%
2540 DEFPROCshorten:ATAPE
2550 1U23,128,223,223;251,251;223,223,

23,129,24,60,60,126,126,126,126,68,23,13
0,255,255,255,255,255,255,255,255,23,131
,153,51,284,102,153,51,204,102,23,132,25
5,129,129,129,255,129,129,129,23,133,255
,255,255,255,255,255,255,255
2560 ENVELOPE1,4,-1,-1,-1,255,8,2,70,-2

,-2,-2,108,0:ENYELOPE2,1,0,0,0,1,0,0,80,
-80,0/-126,80,0:ENVE1OPE3,4,6,-1,-2,10,2
0,20,-1,-1,-1,-5,106,0:ENVELOPE4,1,0,0,0
,1,1,1,88,-1,-1,-1,126,10
2570 PROChead:PROChei(200)
2580 PRINTIA8(14,3)CHRS131"By G.J.Ker
2590 IFPAGE<>81980 PROCretocate
2600 PRINTINtines'IAB(8,7)CHR$134'Use

the folLowing keys,'
2618 PRINTTAB(12,10)CHRS131/ L E

FT'
2620 PRINTTA8(12,12)CHR$1311 R I

GHT•
2630 PRINTTAB(12,14)CHR$131"A U P

/JUMP'
2640 PRINTTAB(12,16)CHRS131"1  D O

WN"
2650 PRINTIA8(12,18)CHR$131.ESCAPE—RE

START'
2660 PRINT"FNLines;TAB(7,23)CHR$1347L

EASE WAIT A SHORT WHILE'
2678 PROCcode:11=PAGE4.1:AS.STRINGS(255,

',c2)64EPEAT:TV.TVI.LEN$I)J4.1IFIT%.255CL5:PRINTIAB(0,10)1INE 1
780 IS MISSING OR INCORRECTCHRS7:END
2698 AS=S111+3):REPEAT:IFLEFICAS,1)="

1S.RIGHTCA$,LEN(AS)-1)
2788 UNTILLEFTSCAS,1)<>"
2710 UNTILLEFTS(AS,6)=1HEEND•
2720 PROCbel(200):REPEAT
2730 PRINTTA8(4,23)CHRERND(7)*128rPRE

SS SPACE WHEN YOU ARE READY'
2740 uNTILINKEY-99:PROChel(120)
2750 ?7%.74FF:AFX3,2
2760 *KEYOOLDIMRUNA
2770 AFX138,0,128
2780 DEFPROCreiocate:*FX138,0,128
2790 PRINTTAB(0,11)1N1Ines" PLEASE WAI

T WHILST I  RELOCATE TO 81908.-FNLines:*F
x3,2
2800 IFPAGE.-81900:AKEYOFORTWOP-PAGE I

0-4STEP-4:1131900.MPAGE:N.:PAGE:81908
1MOLDIMRUW:M
2810 IFPAGE>81900:*KEYOFORTX:OTOTOP-PAG

E STEP4:11!&1908:T%!PAGE:N.IMPAGE.111900:
MOLDIMRUN1M

2828 DATA1178,1178,1178,119C,119C,1108,
1100,2401,240C,240C,3C0C,3C0C,608C,780C,
C000,C000,C008,080,C000,C080,C000,6018,
C080,1238,1298,12F8,1358,1388,1418,1478,
14D8,1478,12345678
2830 DATAA05050,4008FC54,A0,15540008,A8

547E,F000,DA500000,7E88CCCC,A8540058,CFC
F8A00,45EECCCC,5454CF,D8CF4500,8888E6E6,

Turn to Page 140 10-

April 1987 MICRO USER 139



GAME

From Page 139 2890 DATA80C11)24,A000000,808080A,0,0,0,
33110415,33221133,24241803,8000C,3032300

2950
1,2,4,7,2,2,2,30,10,10,1,1,1,3,2,2,2,

DATA4,2,10,10,10,3,3000,10,

54DECM,E7CF8A00,4440910,40E5CFCE,CFCF ,20203,2222082A,33333322,C0C0CO3,3FOCOC1 7,7,2,3,1,3,1,1,1,1,1,1,1,1,3,1,3,2,7,7,
4500,8ADOCCCC,A0A0CF,86A80000,8544CCCE,5 8,180F050F,3030818,190C2E15,11111111,40C 2,3,1,3,1,1,1,1,1,1,1,1,3,1,3,2,7,6,2,2,
0A00003,2AA00000,50A0B5,FC00,54A8A8,5400 0B18,404,F050005,101050A 2,4,2,4,2,2,2,2,4,2,4,2,2,2,6,2,2,2,2,6,
FOA0,54 2900 DATA0,22000000,8080802,0,0,0,22220 2,6,2,2,2,2,6,2,6,2,2,2,2
2840 DATAAACCCCF8,88,13,CCCCCCF8,CFCC,0, 82A,11333322,24242401,8000C,3032300,2020 2960 DATA1,1,4,10,40,10,1,10,40,1,

55CCCCF8,44,11,F3AAFEFO,CCE6,CC4455,F3AAF 3,11190C3F,5273311,24242404,3FOCOCOC,180 4,1,1,2,3,1,3,1,7,1,3,1,1,3,1,7,1,3,1,3,
AFC,13888F3F3,8A4444,F3000000,CCCC,CFF8CF F050F,3030818,0,11000000,4040111,404,F05 1,40,3,2,3,5,30,10,1,3,5,3,2,30,4,6,
00,F35510F0,4444F3F3,458888,F355F5Ft,CCD 0005,101050A 1,1,1,1,1,1,4,1,1,4,1,1,1,1,1,1,6,2,2,2,
9,CC88AA,0,A2F3F3A2,0,A200008A,F3F3F313, 2910 DATAC160824,A000022,04,0,0,0,33110 2,2,4,2,6,2,2,6,2,4,2,2,2,2,2,2,2,2,2,2,
A2,13E745CF,F951F300 415,33333333,24000O3,8080C,3032300,2020 6,2,2,2,2,2,2,6,2,2,2,2,2
2850 DATA8ACIF3,A251A200,F2A2C3F3,CFE7E 3,2222082A,33331122,C182403,3FOCOCOC,100 2970 641A1,1,1,4,10,10,10,10,10,4,

7F3,51A25100,F151F3F3,CFMEIF3,F3D88ACF, F050F,3030818,170C2E15,11001111,4040E1A, 1,10,40,3,50,3,4,30,1,3,4,30,5,30,
F6421300,45M3,51000045,F3F3f3F3,51,0,5 0,F050005,101050A 4,5,1,3,3,1,3,5,4,3,3,4,5,3,1,3,3,1,5,4,
1f3F351,0 2920 DA1A22000824,22222222,8022222,8080 1,3,1,1,1,1,5,3,3,5,1,1,1,1,3,1,4,5,1,1,
2860 DATA260C1D24,22222222,80C0727,808, 8,6001018,706,11000415,111111,033333,a 1,1,4,1,1,1,1,1,1,1,1,1,1,1,5,2,2,2,2,2,

F0A000A,202005,11110415,33333311,C000C0 C0C0C,3030C0C,3030303,3F000000,2233000C, 6,2,2,2,2,2,2,2,2,2,2,2,2
3,3F0C0C24,270F0A0F,3030727,3322082A,331 CO33333,C040C0C,3010C0C,1010303,0,0,11,0 2980 DATA1,10,1,1,10,1,4,10,10,10,
12233,18182403,4000C,3031300,10103,400E C080A,4,0 1,1,1,1,4,1,3,1,3,1,3,5,1,3,1,3,1,3,1,4,
15,5000000,4040405,0,0,0 2930 DATA0,0,0,C0C0405,8,0,3F000000,113 1,1,5,1,3,1,4,1,3,1,1,3,1,4,1,3,1,5,1,1,
2870 DATA0,22000000,8080222,808,F0A000A 3000C,CO33333,C080C0C,3020C0C,2020303,22 3,1,3,1,7,1,1,1,4,1,1,7,1,3,1,3,1,1,1,1,

,2020015,22260C3F,41133322,18181808,3FOCO 00082A,222222,CO33333,C000COC,3030C0C,30 10,5,10,1,70,1,50,10,10,2,2,2,2,2,
COC,270F0A0F,3030727,11110415,22333311,1 30303,11000415,11111111,4011111,40404,90 2,2,2,2,6,2,2,2,2,2,
8181802,4000C,3031300,10103,0,11000000,4 C0004,809,12345678
04040110,0,0 2940 DATA2,1,3,2,4,2,10,2,3,2,4,2,1,2,
2880 DATA260C1D2A,22002222,80801)25,0,F0

40004,2020A05,11110415,33332211,C241803,
2,3,2,1,2,3,2,5,2,3,2,4,2,2,7,2,2,1,3,1,
2,3,2,1,2,4,2,3,1,6,4,2,5,2,4,2,2,4,2,3, This listing is included in this

3F0C0C0C,270F0A0F,3030727,3322082A,33333 2,4,2,7,2,1,1,2,6,2,3,2,7,2,2,5,2,3,1,6, moirth's cassette tape offer. See
333,180C0CO3,4040C,3031300,10103,C2E0415 1,6,2,4,2,1,3,2,1,2,5,2,4,2,2,2,2,2,2,2, order form on Page 159.
,5000011,5,0,0,0 2,6,2,2,2,2,2,2,2,2,6,2,2

27128A-25 1-2 pcs C3_20, 3-9 pcs £2.90, 10+ pcs E2_60
27256-25 1-2 pcs £5.25, 3-9 pcs £4.90, 104 pcs C4_70
27C256-25 1-2 pcs C6_50. 3-9 pcs £6.25, 10+ pcs £6.00
27512-25 1-2 pcs C11.95, 3-9 post11_75, 10. pcs C11.50
27513-25 1-2 pcs t17_50, 3_91„xs £17.25, 10+ pcs £17.00

200nS -  12.5 (or 21 volts) available
2764-20 1-2 pcs C3_75, 3 , 9  pcs C3_50, 10. pcs E3_30
27128-20 1,2 pcs £3.95, 3 9 pcs E3.75, 10+ pcs £3.50
27256-20 1-2 pcs C6.50, 3-9 pcs C5.95, 10. pcs C5_75

EPROMS * RAMS

NB
250

QUALITY BBC chips lrom Hitachi. Fujitsu. Intel etc
Low prices- Large stocks - last delivery

Prices INCLUDE VAT and UK post, normally by return

21 volt Vpp EPROMS are generally no longer manufactured
Please telephone for availability and current price
NOW is the lime to order our VersEprom (see below)

nanoSecond -  12.5 volt Vpp (programming voltage)

RAMS
Hit 6264LPI 5 (ATPL, Watford) 1 pc C2_95, 2+ pcs C2_65

Upgrading Solidisk- please stale type already titled -
NEC 41254-12 or 15, 41464-12 or 15. Equivalents £5.25 each

including socket.

Send UK chequesr0
LA or Gov't Orders to:

VersEprom

SILICON CITY

Low cost EPROM PROGRAMMER for BBC B, Plus and Master with DO and
DFS. BBC coloured, sloping front case with ZIP. Plugs into/powered Irom user

port. Rom software. includs fast programming algorithm_ Programs 2764,
27128.27256,27512, 27513 and 27011.12_5 or 21volt EPROM&
Commands: TEST. READ, BLOW. VIEW and COMP_ Price E49.95

EPROM ERASERS handling up to 3 EPROMS at a time
D1 C21 _45, 02 (with buittin 15 min timer) E26_45

Prices INCLUDE VAT and UK post, normally RV RETURN

Mithian, St, Agnes, Cornwall TR5 DOE
AccessMsa orders, letephone 087 255 2112
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EPROM
PROGRAMMER
for the BBC micro
An exceptionally versatile unit,
programs EEPROMS and
EPROMS from 2K to 32K.

Powerful, easy to use
Software in a sideways
ROM.
Features full screen
da ta  editor, files,
and softkeys.

Professionally
designed hardware
ensures reliable and
safe programming,
also detects badly
socketed EPROM&

Soundly
constructed in a
convenient flip-top
box Which protects unit
when not in use
Supplied with a comprehensive manual.

Adaptors for single chip EPROM MPU'S available.

£95 (excl VAT, free P&P)
10%Educational discount available

2 year guarantee. Detailed information on request

CT_

Now wilt
new software

*  Handles the latest
EPROMs

*  Faster operation
*  Checksums

Control Telemetry of London
11 Canfield Place
London NW6 3B1 Tel: D1-328 1155



-v

55300 O B E I
&LIAJL7ØI1L100
Has upgrading your BBC
Micro given you hardware
you no longer need? Or have
changing interests left you
with unwanted software?
Then NIS is the place to
advertise your surplus items.
Our 179,000 readers are
always on the lookout for a
bargain and this is the first
place they'll look!

•  BBC B OS 1_20. 32K SVVR.
Acorn DFS 0 . 9 0  Wordwise.
Boxed complete with all man-
uals. £295. Tel 0 1  874 5457
after opm. London SW18.
•  Acorn Z80 Processor Plus
all s o f t w a r e  £ 2 7 5 .  W. E .
Eprom Programmer +  ROM
£50. OEL Telemod 2 Modem
Solidisk 1770/ 8271. Switch-
able DFS Board  P l u s  2 . 1
ADFS, 2 . 1  FDFS ROMS £50.
Beebug Exmon L15 .  Phone
01 390 0407.
•  Acorn Z80 2nd Processor
For S a l e  E 2 5 0 ,  A l s o
Viewsheet £ 3 0 .  Te l :  0 3 8 4
891073.
•  BBC B with colour Monitor
Printer Modem Tapedeck Joy-
stick 1200.  Software Maga-
zines. Ring 0 2 1  3 5 3  6 4 0 4
After 6pm 1350.
•  Teletext Adaptor, Volex TIX
20008,  ROM a n d  manua l
£65 ono. Printer, Canon PW
10 80A, Manual, Spare Ribbon
£85 ono. 021 550 1959.

PLEASE PRINT THIS AD IN THE

Cheque enclosed for C ( m i n i m u m  C2 kr• 10 words

Name

Address

40 addettad boot is l
/ Your i49 /1  Pfrill be

I i • 1 autotnatleally alsp/ayed

f on illicroZintr. t i le
electroic ma1,1 sen/lce

o p e r  n  ated lf) asSoci,,Von
w i t h  Te l e c o m  GO/Cl. 7 /7 /S, " f l ea t2S  i t  kv i i l  Oe1 thousa

Os Of computer
een by

Lanenthusiasts who can sendinstant response,

•  Watford Complete DDFS Kit
With Manual  £ 3 5 .  Te l  0 6 1
764 7904.
•  Micro User Full Set Up To
November 1986 £20 ono. Tel:
Clive 0703 431973.
•  BBC B  Basic 2 .  OS 1 .2 ,
Watford DFS. Wordwise Plus,
Expansion Board. Viewsheet,
Double S ided  Dua l  4 0 / 8 0
Switchable D i s c  D r i v e s ,
Microvitec 1 4 5 1  High Res.
Monitor, Canon NLQ Printer,
Ideal Small Business System
£900. Te l :  0 7 6 1  4 1 4 9 0 5 .
After 6pm.
•  BBC B Issue 7  With Acorn
DFS, View and Max ROMS,
Plinth. Technomatics Single
40/80T DiS Disc Drive lots of
software -  inc luding El i te,
Strikeforce Harrier £400. Tel
04862 66998.
•  BBC B  1 . 2  O S .  A c o r n
Recorder. Joys t i ck .  M a n y
Games i n c l u d i n g  E l i t e ,
Ravenskull, E t c .  R e c e n t
Service. Offers Around £225.

NEXT MICRO USER I

Sheffield (0742) 489987.
•  C o m p u t e r  C o n c e p t s
Graphic ROM and  manual .
£15 P h o n e .  T e l :  0 7 0 3
440003
•  6 5 0 2  2 n d  P rocesso r.
ONES, Hi-Basic £85. Watford
Eprom Prog rammer  M K I I .
£35. Tel: 0223 322244.
•  Wanted. Dual Disc Drive for
BBC B  and Software discs.
Tel: 01 363 7114.
•  BBC DNIS Twin 801 Viglen
case Solidisk 64K SWR Soft-
ware 8  RUMS 30  Disks Joy-
sticks B o o k s  M a g a z i n e s
£350. Te l :  0 1  6 9 9  3 8 5 8
Evenings. 0 1  4 8 6  5 8 11  x
6535 Days.
•  Turbo upgrade for  Master
128. S ix  months old.  £ 8 0 .
Ultracalc 2  £ 3 5 .  Viewstore
£30. Disc Doctor E15. 0 6 1
434 6251.
•  BBC B  1 .2  0.S. with car-
rying case arid data recorder.
Over 650 tapes. Many bound
volumes o f  computer maga-

k i s  will be accepted under
She 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 o f  i t).

•  There  is  no max imum to  the number  o f  words
you include in your ad. If there is insufficient
room on the form, continue on a separate
sheet o f  paper.

•  The cost is 20p per word, with a minimum of
10 words.

•  We GUARANTEE your ad will appear in
the May issue (on sale April 8i providing
tt is received by March l a

zines• M u s t  s e l l  c o m -
plete -  c a n n o t  s p l i t .  F o r
collection only. Worth £1,700
-  accept £ 1 , 0 0 0  o.n.o. fo r
quick sale. Tel: 01 200 6316
(Evenings)
•  BBC Including disc drive.
Centronics a l p ,  Voyager 7 ,
Commsoft Music  500 ,  AMX
mouse, Joystick. ROM Board.
RUMS Including Wordwise
Transferom, Over .L4700 o f
Software books  and Mags.
Total Cost 12400. Accepting
£1200 o.n.o.. Ring Winslow
(029671) 3238
•  BBC Model B. 32K 1.2 U.S.
Watford DES Mitsubishi DDDS
400K Drive, MCP40 Printer/
Plotter L ight  Pen. Joysticks
Data Recorder  Manuals  &
Over 3 0  Ta p e s  &  D iscs ,
Numerous Mags.  &  Books
Collected Over 3  years. A l l
Worth O v e r  £ 1 2 0 0 ,  W i l l
accept .E500 o.n.o_ Tel :  0 1
427 8452 Evenings.

1

POST TO: Micro User Classifieds, Europa House, 68 Chester Road, Hazel Grove, Stockport S k i  SNY.
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S.A. Software House Limited
BBC Mosier Corripoct frorn E 4 5 8 . 0 0
BBC Master 128K INC o r s g c o  E 4 9 9  99
BBC model BE 2 3 0 . 0 3
BBC model B INC DFS E 2 9 0  00
BBC Mosier El E 3 4 0  00

Ditar Drtves from
Printers from
Printer cooieri
Acorn OFS
Worford DFS

Second hand computers Bought & sold, phone for Prices
We corn( 00 computer repo rs and mantonance contracts. phone frydetails

Mole selectkin of Software. Hardware, Lectors, Pugs, Spore parts e fo.
SAE. for full aratalts.. All available Mail Order

Urdt 15
Brook House
250 Barr Street
Hanley
Birmingham B19 3AG
Tel. 02 l-523 2770 or 02?-554 045 /. Telex: 333340

E25 DO
E13000

£12 00
E60 00
i60.00

Educational &
Institutional

orders welcome

Carriage 43)&0
(Above Paces incksde VAT)

L  yet ieetarn
-egtforied
raters
t  relalr
soncialftis

S.P. ELECTRONICS
BBC MASTER COMPACT
BBC MASTER 128
Comma cosoos (BOW 2 t a l i  OS okra iiith PSU
Dsic Doweling Sietem
Elise Drives
G3W140 Rev Program (Tape:,
G3iNH0 Ray Program rEporn Versionr
Circa Board Sy Rey dscoder "inc. inrarvcrors)Fety PCB
Caron Oot Mauro 160 ops NICI
Prnrer Caste iCeneoroes
Ceram 120012trzs
282 Isti Processor
D a  Recorder
WORDWISE Word Processor
Sow Scan TV Croat Board & Program (ix nstructiortsl
ADS
1770 OFE Kt

Wide selection of software, books leads, plugs, etc. A l t  prices only
Al l  available Mail Order w h i l e  stocks last.

Eduetmonai &

48 linby Road, Hucknall, E l  1:=1111 rnstitutiona I
Notts. NG15 7T5 orders welcome c a r r i a g e
Tel: 0602 640377 t a l l  prices include VAT) e x t r a

From EI58.00
£499.00
C340.00
t15.DO

from £75.00
E7,50

E20.00
MCC

E2e1.03
£12.90

£199.00
Mee°

from C25 CC
E33.00
£17.50
r.29.1/0
toittle

Watch the SPIDER!
•  Powerful new BASFC commands for

invoking PRDCs from the User
Port. Serial Port or the Keyboard.

•  8 independent countdown timers.
•  Easy to install with no soldering.
*Comprehensive manual supplied.
New SPIDER 2 features
•  Special keywords for controlling

the Serial Port
)1 Professional implementation of

ForegroundiElackground
processing.

•  Reaction timing and pulse trains
accurate to 0.1 milliseconds'

from E65 including VAT

SPIDER 2 is a RAM/ROM
combination which
uses none of the
BBC's memory, so
BASIC programs
are unaffected.
The BBC El+
is lurk
supported and we
supply a complete range of
digital, analogue and serial
interfaces for use with SPIDER
using the /MHz bus
As now for details,

Paul Fray Ltd
Wiliowcroft, Histon Road, Cambridge CBA 3sI0
Telephone: (0223) 66529

NOW AVAILABLE
FOR THE MASTER

S P I D E R  2
REAL-TIME CONTROL FOR THE BBC MICRO

Sorry! — Limited to one only per customer
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large
(100 disk capacity)

lockable disk storage
box worth i ,13.95

-  When you buy 2 5  disks for only £19.95
including postage and VAT!

AU disks supplied are superior quadruple density 5.25'
Double Sided, which are best for both 40 St. 89 Track Drives.

Nebulae, Dept MI. FREEPOST. Kit root Park 7  Dag Deltuery
Industrial Estates, Carrtckfergas. Co Anftirn. O n e  year guarantee.
Er138 7BR TEL (09603) 65020 &  24 clay monep back period_
We accept orders from all government bodies, schools, universities,

PLC's etc. We despatch on receipt of an official purchase order.

DISC-BASED STATISTICS
PACKAGE

THIRD EDITION NOW AVAILABLE.
Developed for the BBC B and B. but FULLY COMPATIBLE WITH THE
MASTER SERIES.
Includes descriptive statistics (Mean, Median, Mode, Variance, Standard
deviation, probability and confidence limits). Standard errors, 1-tests, Anova
with Scheile's Procedure. Correlations (rank, linear and curvilinear), Chi-square.
Exact Probability, McNemars Test, Mann-Whitney, Kruskall-Wallis, Friedman,
Cochran's Q. Also Validation and Reliability Tests. Provides print-outs it
required. Includes a oomprehensive -Heir program.

US FOR DISC AND USER GUIDE.

Please state il 40 or 80 track required. Owners of previous editions may wish to
update - send SAE for further information.

BIRKD ALE SOFTWARE
89 Birkdale Drive, Leeds L.S17 71U

BRANDED DISKS
Incredible prices

All disks supplied in original packing and fully guaranteed
Prices per box of ten

E21.75
C19•45
E24.30
02.75
El 5.35
E11.00
E12.45
E15.00

3.5- Verbatim Datalife
3.5- Sony
3.5" Memorex
5.25" Verbatim Datalife
5.25" Verbatim Datalite
5.25" Verbatim Verex
5.25- Verbatim Verex
5.25" Maxell

SSDD 1351pi MF350
SSDD 135Ipi 0MD3440
DSDO 135tpi MX 3460
SSDD 48tpi MD525
DSDD 48tpi MD550
SSDD 481p1 MD200
DSDD 481 pi MD250
DSDD 48tpi MD2-D

All inclusive prices. No extra to pay.
Government and educational orders welcome.

Please make cheques or postal orders • , able to:

ORIOLE 0  LIMITED
DEPT. XYZ, P.O. Box 297, London N3 VS

BALANCE YOUR BOOKS
with

MICROLEDGER
(For BBC micros — model B or better

A general Ledger program designed by a Chartered Accountant for maximum
ver-saWity and ease of use. Ideal for small businesses, schools. clubs. cte.. or Just
for household accounts. Features incitale,

or 'Double-entry' brerkkeepftg.
*  U p  to 99 general ledger accounts -  all account names user-

specified •
*  U p  to 500 entries per accormUng period_
*  Excellent budgeting capability.
*  Comprehensive output reports, including Income and

Expenditure Account. Balance Sheet. Funds Flow Statement,
Current period and year-to-date reporting: actual/budget
comparisons. Full audit trail_

*  Menu-driven, plus on-screen prompt mevrages_
*  2 9  page, comprehensive manual.

MicroLedger is supplied on 40 track 5.25" disk or on tape cassette for
conversion to other disk media_ I l l s  unrivalled value at .E16.50 (Incl. p&p) for
disk or tape -  specify which is required_ Send P.O. or cheque to ixchel Software.
16 Meredith Road, London 5W13 ODY'. or ring 01-876 9732 for a free fact sheer,

TOEI 12" MEDIUM RESOLUTION
(0.38mm Dot Trio Pitch)

RGB MONITORS
(111 & Analog Switchable)

S 1 9 5 . 0 0  inc VAT
(+ Cable to suit FREE)

COMPUTER CARE SOUTH UMITED
487, Oxford Road, Reading, Berks RG3 1 HI

0734 508099
We have a wide selection of hardware, software,

books, cables etc.
S.A.E. for full list. Alternatively visit us.
Monday-Saturday 9.00am 5.30pm conloge exha

It's ti
elp the i

the mark
Only

floppy di!
iecond,
into a uni
Df useabl,

Only
kiterface,
Nith oth4
Aug-in al

You 'I
ys-tem ar
:han ever
mckage

51/40 1

BUILT
INTEC

han a discc

With
vork con'
o save to
raction c
wopping
if the yee
Ve check,
linutes 5
sing the



e,

0

od
of ten
:21.75
:19.45
t.'24.30
r.:12.75
E15.35
Ell .00
02.45
t15.00

for
Awarr.
sheet

tore,

orriailto exho

OMPUT
NOWS
ETTE

It's the clever bits only your BBC computer can see w ich
ip 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 high 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 Megabytes
useable capacity.

Only Challenger has its own built-in double density disc
rface, making all that soldering and track cutting associated
h other interface connections, a thing of the past. Just

ug-in and away you go.
You'll find more performance than from any dual disc drive

stem and from only E179.95, Challenger is up to E70 cheaper
an even the most inexpensive twin drive and interface

Ickage. Unbeatable value and a unique 3-in-1 combination:

I 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

An a disc drive and now available in 256K and 512K versions'

With all that power and performance you can race through
,Drk conventional disc drives labour over and, when you need
save to floppy, the RAM disc backs-up your information in a
action of the time without any need for tiresome disc
popping. A & B Computing, which voted Challenger "Best buy
the year", said: "Using the RAM disc is a real dream...
t  checked a document just over 21K long, which took 5
nutes 56 seconds on floppy and only 1 minute 7 seconds
ng the RAM disc".

My ACCett L i
NAME

ADDRESS

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 operating
manual.

So call us now on 0737 65080 for details of our nationwide
dealer network or simply post the coupon. Generous education
and dealer discounts available.

CHALLENGER -  SIMPLY
LIGHT YEARS AHEAD OF THE OPPOSITION

To: Opus Suppfies Limited, 55 Ormside Way, Rolmethorpe industrial Estate, Redhill, S u r r e y '
Please rush me the following: (PRICES INCLUDE VAT AND CARRIAGE) U R A
C h a l l e n g e r Unit(s)E179.95eachincluding2 5 6 K RAMdisc

C h a l l e n g e r unit(s)E199.95eachincluding512KRAMdisc
I enclose a cheque for E  o r  please debit my credit card
account with the amount of E

Visa 7  rm.'s:

TELEPHONE

1 1 1 1

Opus.



DISC BASED HOME BANK ACCOUNT
PROGRAM for ONLY £7.95!

Keep changes to a minimum by using this program, which wi l l  maintain up to
9 separate Bank, Building Society or Credit Accounts on disc and includes the
followirig features.

Credits. Debits and Standing Orders
Transfer between accounts, even as standing orders
Account print outs including part print outs
An inbuilt calculator.
Information entry using simple forms with clear, easy to use displays

Suitable for BBC B. B+ and Master with DFS or ADES.
Send 0 .95  now for 5.25" disc and manual.
New Machine Code Program to convert INTER WORD files to ASCII  files.
suitable for use with assemblers or basic. Al lows this superb Word Processor
to be used to edit your basic or assembler programs.
Send f.:5 for 5.25" disc and instructions

M A LV E R N  S O F T WA R E
4, Bastonford Vil las, Basionford, Powick, Worcester W R 2  4SL.

Tel 0905 830937

5.25" 25
SiS D/D E13.99
D'D 96TPI E14_99
Coloured E16.99

BBC Cassette Software
Title RAP

Our
Price

BBC Disc Software
Title RAP

Our
Price

Sentinel 9.95 7.75 Sentinel 14.95 12.95
Colossus Chess 9.95 7.75 Revs 14.95 12,95
Ravenskull 9_95 7_75 Elite 14,95 12.95
Revs 12.95 10.95 Repton 3 11.95 10,95
Elite 12.95 10_95 Sink The Bismark 10.95 9.95
Replon 3 9.95 7.75 Acomsoft Hits 1 11_95 10,95
Strykers Run 9.95 7.75 Acomsoft Hits 2 11_95 10.95
Spy Hunter
Raid Over Moscow

9,95
9.95

7.75
7.75

Enthar 7
Colossus Chess

16.95
14.95

14,95
12.95

Vie Ar Kung Fu 9.95 750 Ravenskull 11.95 10.95
Vie are Kung Fu 2 8_95 720 Citadel 11.95 10.95
Exploding Fist 9.95 750 Scrabblet 14.95 12.95
Gatatorce 9_95 7.50 Brian Clough Football 17,95 15.95
Thrust 7.95 6.50 War 14.95 12.95
Impossible Mission 8,99 7.20 Phantom Combat 12.95 10.95
Rick Hanson 9.95 7.95 Crystal Castle 14.95 12.95
Project Thesius 9.95 7.95 Graphic Adv. Creator 27_95 22_95
Myorem 9.95 7.95
Phantom Combat 9,95 7.50
Acomsoft Hits I 9.95 7.75 Master Compact Discs
Aoornsoft Hits 2 9.95 7.75 Doctor Who 14.95 12.95
Computer Hits 3 9.95 7.75 Revs 19.95 17,50
5 Star Games 9.95 7.75 Elite 19.95 17.50
Thunderstruck 7,95 6,75 Replan 3 14.95 12.95
Psycastria 7.S5 5.75 Strykers Run 14.95 12.95
Southern Belle 7.95 6.50 Citadel 14.95 12.95
Brian Clough Football 14_95 12_95 Repton 2 14.95 12.95
Strike Force Harrier 9_95 7.50 Galaforce 14.95 12.95
Speech 9.95 7.50 Speech 14.95 12.95
Citadel 9-95 7_50 Karate Combat 14.95 12,95
Crystal Castle 9.95 7.75 Acomsoft Hits 1 14_95 12_95
Power Pack 9.95 7.75 Acomsoft Hits 2 14,95 12.95

3-5" 25 50 100 200 250
II'S 135 TPI E39.99 E75.99 E139.99 E259_99 E299.99
SiS 135 TPI £37.99 E72.99 E132.99 E246.99 E259.99

50 100 200 250
E25.99 E46.99 E95.99 £115.99
E26,99 E49.99 E96.99 E119.99
£3599 E69 99 E129.99 E149.999.

ADVANCED STATISTICAL SYSTEM
For BBC Models B, B+ and Master 128

F I R S T
Standard, Professional and Academic Features

Fast, robust, accurate, interactra, modular. Full data management. Transforms, dummy
variables, data suosets. Scatter & Namal prob. Oots. Detaled Univariate Stals., I tests.

Unrivalled regression facilities
Weighted through the orign. standardsed). Correlaton mat,  ANOVA tor regresson, Data

summary. Residuais, filled values & confodence inteNa's. Contour obis, Advanced regressix
DIAGNOSTICS. VIPs, influential points etc.

Unique ROBUST regression. True NONLINEAR regression
Powerful tvoci-way ANOVA. Ouster analysis. Time Series & smoothing. Nonpwametric

metheds, Distrtutons generator. H,stogarns. Chiscuared tests. Speciahsed Linear Calionation.
•Outier detection. Numerous other poweilut options. Full allies data saving, tfumPs, Priming,

louramrig, etc.)
Comprehensive Manual

Special versions aoallatie la 32016 Co ptocessor & ACW.
Price E90-E150 depending on features.

Full details from:
Serious Statistical Software

Lynwood. Bent), Heath Lane, Hcotcn. S V.raI 1_66 SAG. Tel 051-327 4265

BULK DISKS AT Rtil\t
All disks are supplied with writeiprotect tabs, labels and
envelopes. Coloured disks run on any disk drive either

40 or SO track, single or double.

All disks come with a full lifetime guarantee and
are made to TOP international standards.

Remember all prices include VAT & Delivery

SPECIAL OFFER BOX  1Buy 100 5.25" disks
and receive lockable

storage box all at
special price of

E54.99
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5.25"

Eg 95
El .95

_ d  T o t  lockab401

CENTEC
0689-61947

LOCKABLE
STORAGE BOXES

Holds 3 . 5 "
100 E 1 1 . 9 5
50 E 9 . 9 5
10* E l  _95

18 Crescent Way, Green St. Green,
Orpington Kent BR6 9LS

Please call for bulk and educational prices

BeebDOS f r o m  Mierolloss
Software for BBC and IBM file interchange
Rune on IBM-PC-XT-AT or compatibles end supports DOS 2.0 or later
Supplied on 360k IBM diekette with manual and pleurae wallet the software includes
BCOPY C o p y  files BBC-IBM, IBM-BBC, BBC-BBC (wild cards allowed)
BCONV F lex ib le  IBM file LT anelsrut fecility enabling text to be passed between

VIEW. WORDSTAR end Diepleywrite 3 amongst other tows.
BGRAPH ('.onwrt. BBC mode 0,1,4.5 screen format (AMX Art included) files to

IBM standard colour (CGA) for use in presentations
BCAT C a t a l o g u e  BBC disks
BFORM F o r m a t  BSc disks (boot option & title can be specified)
BRACK B a c k u p  BBC disks
BW1PE D e l e t e  BBC film (wild cards allowed)
BACC L o c k  or unlock BBC files (wild cards allowed)
BCOMP C o m p a c t  BBC disks
BREN R e n a m e  BBC files
IfTOM A l t e r  the title or boot option of a BBC disk
BBC diskette formats supported are Watford DDFS and Solidisk DM'S and any
double density filing system which uses the standard Acorn DES catalogue
structure

215.00
Inclusive

CHEQUE OR POSTAL ORDER TRADE-EDUCATIONAL ENQUIRIES WELCOME
MicROBOSS LTD 3 HADLEIGH RI) MINTON ESSEX C013 fiQQ TEL (02556) 71093

MANSFIELD COMPUTERS AND
ELECTRONICS

33 Albert Street Mansfield Notts NG18 1 EA.
Tel: 0523 31202

E42ilt:0
Korn t4l iDO

EA35-85
r_55025

from C516-35

BSC Master - OoM poos in
BBC laammoon-cmci
Armilad PCW 5256
Amstrad PCW B512
AnTikad PC1512
AI bard ask ec IS r2rcirde6e0A Ofrnerricvy0FIEEOCCMARGE.
Floppy iiedirOM - frierWevy OW WO 00 mtra.
Spectrum 12e *2  well joystitik *12 garnets
Citizen 120D dot matra prnier with NLO
E peal LX86
Full tango ot monitors
Opus singe 404C• **deflates dok drive
Oput that SOCIknc PSLI
Acc. *Ai  BOOk disk dove m
NICE UNIVERSAL DISKS cve dmi 96 tpi bon ot 10

Extensive ramp ot octet libt.ns and papa at spoCrd pious
JOyabord - Inter-Moos &demise sollware - Own.- onewarn

EDUCATIONAL ORDERS WELCOME
AS prices inti,ide VAT Guaranteed sten" o n  al goods included out ol warranty *entre 0 your own sorvico

dowerioot. We ere Accer Amstrad. Spectrum end Commodore Specialists,

t i e e  CO
C A M °

Iron MHZ°
Ell 5.95
E2G9.00
E31

te_95

Ply
g7lAk

C & F ASSOCIATES

ALL PRICES INCLUDE VAT AND POSTAGE & PACKING

(Overseas Orders add £1.00 per Item) r i l l
cheques130 payable to:

C & F ASSOCIATES
and send to

C & F ASSOCIATES (MU) PO BOX 2, BIDEFORD EX39 3RE
Tel: (023 73) 519

Orders normally despatched within 24 hours ot tecieept but allow maximum of 7 days
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516.35

150,95
10.00
76100
E09.00
1 1 SAi
261,00
116.03
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Our
) Price
i 12.95
5 12.95
5, 12.95
5 10.95
5 9 . 9 5
5 10.95
5 10.95
5 14,95
5 12.95
5 10.95
5 10.95
5 12.95
5 15.95
5 12.95
5 10.95
6 12.95
5 22.95

15 12.95
)5 17.50
)5 17.50
)5 12.95
)5 12.95
)5 12,95
)5 12-95
)5 12.95
35 12.95
35 12.95
35 12.95
35 12.95

Prize letter
I THINK tha t  some readers
may be interested in  a  very
powerful fac i l i ty  which w i l l
(usually) produce compressed
screen dumps t o  disc. Th is
facility is already installed on
every BBC Micro, i t  i s  t he
*SPOOL command.

What is not pointed out in
the User Guide is that when a
spool f i le  i s  opened a l l  the
bytes that are sent to the VDU
drivers are also sent  Out t o
the spool file.

This m e a n s  t h a t  V D U
instructions (regardless o f
language in use at the time)
can be saved to disc or tape
using f a r  l ess  space t han
would otherwise be the case.

10 *SPOOL LINES
20 NODE 0
30 FOR LX=1 t o  100
40 DRAW RND(1300),RND(1 1

001
SO NEXT
60 *SPOOL

When you run this program
a file called LINES is created
and i f  y o u  t y p e  i n  t h e
command *EXEC LINES, t h e
screen display produced by
running the last program wil l
be replayed to the screen.

Line 60 is needed to close
the f i l e  b e f o r e  t h e  B a s i c
prompt >  i s  printed, o r  that
will be sent to the file as well.
This simple method works for

I WAS very interested to read
Jim Notman's review of  Inter-
Word in  January's edition o f
The Micro User.

As he rightly pointed out i t
does "stand head and shoul-
ders" above anyth ing  e lse
currently available for the ABC
Micro.

However, I  was surprised
that he was unable to find any
fault with the program. In my
three months with Inter-Word I
have encountered a problem
which renders t he  program
almost  unusab le  i n  s o m e

LETTERS
Compressing screen
dumps to disc
all the PRINT, PLOT. MOVE,
DRAW. VDU commands and so
on.

There are  several advan-
tages using this technique. I t
saves valuable programming
space a n d  there w i l l  be  a
reduction o f  d i s c  s p a c e
needed to save the screen in
comparison t o  u s i n g  t h e
*SAVE command.

Machine c o d e  p r o -
grammers c a n  u s e  t h i s
method to  compile a  l i s t  o f
the raw VDU codes to be sent
to oswrch. A l l  the necessary
padding zeros are there — let
the computer do the work for
you. J im Sharp, Featherstone,
West Yorks.

Teletext
alternatives

NOTICE in February's issue of
The Micro User that you have
once again put  on offer  the
BBC Micro Teletext  System
and since th is  i s  s imi lar  to
that o f  las t  year  I  canno t
praise the value o f  the offer
enough.

I have no experience o f  the
alternatives on the market but
can honestly say that this has
been t h e  mos t  use fu l  and
entertaining a d d - o n  p u r -

circumstances.
I r e f e r  o f  course t o  i t s

inabi l i ty t o  i n c l u d e  b o t h
double a n d  s ing le  spaced
type in the same document.

In many situations this will
not be considered important,
but in the production of schol-
arly papers (such as projects
and reports for  colleges and
universities, as  well as some
journals) i t  is absolutely vital.

Generally you are required
to s u b m i t  d o c u m e n t s  i n
double-spaced format, w i t h
single-spaced b l o c k  q u o -

chased for my micro.
The range o f  information

and software available and
the ease o f  downloading i s
enough to occupy anyone for
hours every day_

The fact that many o f  the
programs a r e  rep roduced
from past issues of The Micro
User i s  an  added bonus. —
Tony Lawrence, Wigston, Leics.

Back to
basics
THANKS f o r  go ing back  t o
basics i n  computer logic, I
found your  ar t ic le  o n  Kar-
naugh m a p p i n g  i n  t h e
September 1986 issue of The
Micro User mental ly  stimu-
lating as wel l  as very inter-
esting.

Suddenly m y  ch i l d ren ' s
algebra o f  sets, wh i ch  I ' d
regarded as a pretty pointless
exercise in the obvious, takes
on meaning.

However, you  d id  make a
couple o f  quantum l e a p s
which l e f t  m e  quest ion ing
your reasoning.

By c h o o s i n g  a  n o n -
sequential order for the ABCD
values your  map i s  ra ther
random I f  I  use the logical
order BA BA BA BA across the

Not  word-perfect
rations and footnotes.

Although the desired effect
can be obtained by inserting
printer codes a t  the  appro-
priate points within the docu-
ment, this is not visible on the
screen and cannot be used in
paged mode without affecting
the page length.

I would be grateful i f  any
readers could suggest a way
round this problem as I would
be sorry to part with such an
otherwise outstanding pro-
gram. — John C. Surridge,
Bracknell, Berks.

1 Win a
termer

1 •  Want to write to
Micromail? The ad-
dress I s :  Letters
The Micro User, Eumpa
House, 6 8  Chester
Road, Hazel Grove,
Stockport SK7 SNY.

Writers of the most
1 interesting le t ters

receive a E10 prize.

_
top and DC DC DC DC down
the side then the cell values
ready sequentially from 0  to
F.

Is there any reason why this
should not be done and if not
why you chose your order?

The resultant cell groupings
using such varying networks
also differ leading to different
Boolean expressions. Are they
all valid?

The second leap of  imagin-
ation w a s  t h a t  a f t e r  y o u
explained the structure of the
various gates (all  having two
inputs except the inverter with
just one), you  then showed
NAND ga tes  w i th  3  and  5
inputs. Surely this isn't  pos-
sible?

A minor point also on NAND
gates o n  a  m a t t e r  o f
economy. Why add a second
inverter to AND to make NAND
when one could just make a
NAND gate? — Peter Noble, Old
Glossop, Derbyshire.
•  Mike Cook replies:

Thanks for the encourage-
ment.

First l e t  m e  take  you t o
task: The definition of "quan-
tum leap"  is :  - t h e  smallest
quanti ty a  sys tem c a n
possess". I wish people would
stop misusing the word.

Secondly the reason for the
Turn to Page 1416 Ile
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From Page 145
ordering was explained in the
article. It was so that adjacent
squares changed by only one
variable.

With your method two vari-
ables change  when  go ing
from t h e  s e c o n d  t o  t h i r d
Column. I f  you do this, group-
ing w i l l  n o t  work  a n d  t h e
results are meaningless. I n
fact you should not be able to
make any groups at all.

It i s  possible t o  have any
gate w i t h  a n y  n u m b e r  o f
inputs. F o r  example  o n  a
three input NAND gate there
will only be a logic one output
when all three inputs are zero
or for a three input AND gate
the output is true when A AND

AND C are true.
Finally I am not sure that I

follow what you are saying. In
a NAND gate the concept is of
an AND gate followed by  a
NOT gate.

When th is  i s  implemented
on to silicon i t  can usually be
achieved with a  single tran-
sistor. The economy comes
from having a flexible gate -
the NAND gate -  with which
you can make a l l  t he  func-
tions NOR, OR, AND, NOT and

Prize letter

I FOUND the  ADFS Menu by
John McCrae in  the  January
issue o f  The Micro User par-
t icular ly use fu l  a s  I  have
recently upgraded t o  1 7 7 0
M C  and ADFS.

However, b e c a u s e  PAGE
now defaults to (WOO there
is insufficient memory to run
the program in MODE 1.

Deleting all the REM state-
ments helps, but I felt that as
the p r o g r a m  c o u l d  b e
enhanced by adding the facil-
ity o f  going back up a  level
(that is, up the directory tree),
a l e s s  g r e e d y  m o d e  w a s
needed.

chose the 2-colour Mode
4 and modified the program
so that instead of using a dif-
ferent co lour  t o  indicate a
directory, the letter D is used
to prefix the directory name.
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EXCLUSIVE OR so you do not
need to have lots of different
types of gate.

e
transfer
IN my 80  to 4 0  f i le transfer
program pub l i shed  i n  t h e
March i ssue  o f  The M ic ro
User, the program has to be
saved as 8040, otherwise line
130 wont work.
-  Dr.Goatly, Wimbledon.

After-sales
service
I A M  wr i t ing  t o  you  abou t
after-sales service. I f  people
are expected to  pay 1400+
for a micro they are entitled to
a competent network of repair
facilities and user support.

A year ago my micro devel-
oped a DFS fault and refused
to access the disc so I took it
to a recommended repairer.

After spending over 1'60 the
problem was not solved. Frus-
trated. I  wrote to Acorn. They
told me not to worry and gave
me a n o t h e r  address  o f  a
"recommended repairer". I

Enhancing ADFS menus
Change t h e  program a s

follows: Delete all REM state-
ments and lines 590. 1330,
1350, 1 3 6 0 .  1 4 1 0 ,  1 4 2 0 ,
1500 and 1590. Modify:

60 IF FNos<1 MODE4 ELSE
MODE129

610 IF ?(point%+3)>128 PR
INT' D'SPC1Sname%:GOT0630

620 PRINTSPC3Snarie%
1320 IIDU19,0,4;0;:REM Blue
oacxground
1340 VDU19,1,7;0;:REM Whit

e text
1380 PRINITAB(5,9)'A t o  7

to se.ect Prog/Path.•
1390 PRINTIAB(5,11)-TAB f o

r next directory'SPC3
1400 PRINITAB(5,12)'* t o  e

xit'SPC5'0/1 t o  Mount.'
682 IF  DX<>13 THEN 700

Add new lines for the "go up
a level" facility:

sent my micro.
Months passed by, I  rang

the company and my  com-
puter w a s  re tu rned  m a n y
weeks later. A  rom was not
returned wi th i t  and i t  was
weeks before i t  came back.
The r o m  b o a r d  w a s  d i s -
connected so that it would not
be damaged in transit. When
reconnected i t ,  i t  wouldn' t
work. I sent it back two further
times and after each return It
failed to work.

In desperation I  sent i t  to
Acorn -  and it never arrived.

do not blame Acorn for the
faulty repairs directly_ B u t
Acorn ought  t o  provide the
essential "return to manufac-
turer" repair facility.

Just look at Acorn's alterna-
tive. I t  was their  choice fo r
implementing this policy. The
general attitude of  Acorn has
not been satisfactory. -  IS.
Gibson, Maidstone, Kent
•  The rules for dealing with
campanies o f  any sor t  are
these: Always keep copies of
letters you send, and  never
throw away le t ters  sen t  t o
you.

Always k e e p  t e l e p h o n e
notes, but  never use a tape

685 p1%.LENoatilS:count%=0
686 REPEAT
687 chS.MIDS(oathS,0%-to

unt%,1)
688 count%=count%+1
689 UNTIL ch$. ' .  OR coun

690 dirScRIGHTS(pathS/cou
nt%-1)

691 pathSrLEFTS(pathS,ol%
-count%)

692 IF  0 = 1  oathSz-
693 IF  pl%:0 patn$=-:dir

5PC5'Already I
n root dlrectory':FORD=I103
000:NEXT

694 6010280
1375 PRINITAB(5,8)'Press a
key:'
1385 PRINYTAB(5,10)'llETURN
to go up a leve l—V(3

-  ILL. Smith, Little Beatings,
Woodbridge.

recorder unless you te l l  the
person you are recording and
they agree to it.

If you send any p iece o f
hardware, send i t  e i ther by
registered mail.  Datapost or
use the new Post Office Trak-
back service

Minting
listings
APART from the fact that I am
65 years o f  age and find the
printing rather  small, a m
well d isposed towards t h e
new style of printing programs
in t he  March Issue o f  The
Micro User.

The 4 0  l ine layout is  very
helpful, but  just one point: I t
is not very easy to recognise a
quotation mark mixed along
with any  apostrophe mark-
ings.

Another valuable po in t  i s
the a b i l i t y  t o  d i s t i ngu i sh
between I  and  1  in f i n i te l y
more easily. I f  a ban could be
placed on the use o f  I there
would be much hope for copy
typists.

There is, however, a  print-
ing er ror  conta ined i n  t h e
latter part o f  Line 2 8 9 0  on
Page 148 where a number 1
has n o t  b e e n  p r o p e r l y
indicated.

Also, in connection with the
game Dino, I  have not had the
slightest success i n  be ing
able t o  make t h e  program
work.

As a n  av i d  cop ier  o f  so
many games i n  your  publi-
cation, I  have a large stock of
successfully listed items and
have learnt how fal l ible the
typist can be In missing sight
of the obvious error.

Having due regard t o  a l l
that. I  cannot get  beyond a
warning ( a f t e r  t h e  i n i t i a l
screen) "Bad Hex a t  2590".
No way can I  discover the
error i f  it is on my part.

Perhaps you would be good
enough t o  p r o c e s s  t h e
enclosed order for  the d isc
containing this game -  I want
to t ry and f ind out  i f  I  have

- made an error or i f  there are
some errors in the listing. - S .
Morcroft, Dunkinfield, Cheshire.
•  Thank you fo r  your com-
ments about the new style of
listings.

After much experiment we
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ALL programs printed i n
this magazine  a r e  e x a c t
reproduction 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  r a r e
occasions w h e n  mistakes
occur corrections are pub-
l ished 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 you  type  i n  a  pro-

f inal ly d e c i d e d  t h a t  4 0
column l ines were essential
and reached the compromise
that the typeface had t o  be
slightly smaller but  even so
we find t he  new style much
clearer.

The problem with quotation
marks and  apostrophes wi l l
soon also be cured.

Although t h e  l is t ings are
now printed using a profess-
ional laser  typesetter, they
came d i rec t ly  f rom a  BBC
Micro and,  a s  wi th  a l l  o u r
programs, D i n o  h a s  b e e n
thoroughly tested.

The p r i n t i n g  f a u l t  y o u
mention was caused by  dir t
getting on to the negative at
the pr inters,  b u t  you were
correct assuming a  1  had
been deformed.

Your Bad Hex a t  2 5 9 0  i s
probably caused by a  typing
error causing A$ to be set up
wrong somewhere else in the

I READ Paul Carpenter's letter
on hardware scroll ing in the
February issue o f  The Micro
User, and  I thought you'd be
interested in a few more tricks
the 6845 CRTC can do.

If you've ever used VD024
or VOLI28 to define the area of
screen you may not know you
can use  the  spare graphics
memory as program space.

The registers you need to
know are:

R2 (.98) :  l e f t  border ( i n  bytes)
RI ( .80)  :  bytes per t i n e
In MODE 0, I  character 1  cotuNn o f  8  bytes
In MODE I ,  1 character .  2 cotuens o f  8  bytes
In MODE 2, 1 character .  4  cotumns o f  8  bytes
17 ( .34)  :  t op  border ( i n  characters)

The numbers refer to MODE
0, 1 and 2 values. The area of
screen switched o f f  is black
and t h e  spa re  memory  i s

Lerma
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.

program, b u t  we've passed
your order to the appropriate
department and when the disc
arrives I'm sure you won't be
disappointed with Dino.

Date stamp
correction
FOUR months ago purchased
a BBC Master and have suc-
cessfully typed in  numerous
programs f r o m  The  M i c r o
User. However I  am having
trouble with two in  the Feb-
ruary issue, Rhondo and Date
Stamp. I n  Rhondo I  get N o
room at  L.2400", and  in the
Date Stamp program I  keep
getting the "Bad Checksum"
message. Could you please
advise me.  — A.M. Harris,
Whetstone, London.
•  In regard to Rhondo the list-
ing i s  definitely correct, bu t

between the screen memory
and tom memory.

To s w i t c h  t h e  s c r e e n
memory next to the rom, s o
the p r o g r a m  a r e a  i s  a l l
together, you a l ter  R12 and
R13 so that i f  'A" is start o f
screen m e m o r y  D I V  8

(=&1000-R1*R6). t hen  R12
= A  0 I V 2 5 6 ,  a n d  R 1 3
AM00256. HIMEM = A*8, but
as t h e  torn operates a s  i f

Previewing files
FURTHER to your reply to R.
Chadwick about  previewing
long files in  Wordwise in the
February issue o f  The Micro
User, there i s  a  simple b u t
fiddly trick which allows disc-
based Wordwise Plus users to
preview files o f  any length in
80 column format, even with
minimum memory.

The secret  i s  t o  make a
little f i le  containing nothing
but an embedded command
to pr in t  the long  f i le, t h e n
load and preview the  l i t t l e
one.

Since the file actually being
previewed i s  v e r y  s h o r t ,
preview takes p lace i n  8 0
columns, however long the
big file.

Admittedly d isc accesses
do slow down the preview, but
the text still scrolls up too fast

we are sorry to say that line
580 in the Date Stamp should
read:

580 IF sull.t>840A2 PRINT'
Bad Checksun -  i t  shou b e
&401;2':END

We a p o l o g i s e  t o  a n y
readers f rus t ra ted b y  t h i s
error.

More tricks for the 6845
nothing h a s  happened.  a
Basic program i s  v i r tua l l y
impossible.

CLS and CLG will clear the
spare memory (unless they
can be adjusted using V0LI24
and VDU28), hardware scrol-
ling (done automatically by
the operating system) is to be
avoided, and if R1 is altered a
lot o f  graphic functions are
confused.

If you've ever wondered how
some programs, l ike Citadel,
seem t o o  l o n g  f o r  t h e i r
graphics mode, t h e y  mos t
probably use this.

The f o l l o w i n g  p r o g r a m
produces a  s m a l l  MODE 2

Prize letter
for comfortable reading.

As u s u a l  i n  Wordwise ,
scrolling can be stopped and
restarted b y  p ress ing  t h e
spacebar.

For example, i f  t he  f i l e
BOOK is too long to preview in
80 co lumns,  m a k e  a  f i l e
called (say) PV (for preview)
which contains only:

f l  PF -fi le" f 2
and load and preview PI/

This works only with the PF
embedded c o m m a n d  i n
Wordwise Plus — i t  does not
work with the GF command in
ordinary Wordwise. — Brian L.
Kershaw, King's Heath, Birm-
ingham.

Body
building
WITH regard to Mike Cook's
article on  us ing conducting
foam, f a i r l y  good contacts
can be made to this material
using a  s t a n d a r d  o f f i c e

Turn to Page 148 IP.

screen, but  the program area
extends to the MODE 4 and 5
HIMEM value (&5800)

100 DIM code 99
110 FOR L%.0 TO 2 STEP 2
120 n.code:COPT L%
130 LDY *11
140 . toop LDA ary,Y
150 STA liFE00:DEY
160 LDA ary,Y:STA &FUJI
170 DEY:8PL toop:RTS
180 3:ary.P%:NEXT
190 FOR Pt .ary  TO a r y f l l
200 READ ?P%:NEXT
210 DATA 0,13,11,12,20,6
220 DATA 28,7,64,1,90,2
230 MODE 2:CALL code

Robert Chambers, Bury, Hunt
ingdon, Cambs.
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From Page 147
stapler. The staples should be
cleaned with Acetone before
use a n d  c a n  h a v e  w i r e s
soldered directly to them.

The f o a m  c a n  a l s o  b e
attached to a card or similar
mater ia l  w i t h  staples_ A n
alternative i s  t o  simply sew
the foam with fine constantan
wire.

Conducting paints based on
copper, s i l ve r  and  graphite
are available. S i l ve r  based
epoxy resins are  available.
but are rather expensive.

LETTERS
A fai r l y  f lexible a n d  per-

fectly serviceable conducting
adhesive can  b e  made  u p
using very d i lu te  cel lu lose
acetate, f o r  example Duro-
fix+ amyl acetate and graph-
ite powder.

You need very little solution
for quite a  l o t  o f  graphite_
Adding too much acetate will
make t h e  c e m e n t  n o n -
conducting.

A very permanent coating
can be made by adding a drop
of dilute waterglass to graph-
ite powder. The coating may
be baked on after it has dried.

It a lso st icks t o  g lass a n d
ceramics very well_

I hope that this information
may be o f  interest to you for
simple experimental projects.
— C.J.Chapman, Nuneaton,
Warwicks.

Disc
utilities
I AM trying t o  wr i te a  d isc
utility program which uses the
DFS s ta r  commands, b u t
don't know how to use them
from Basic, Can you help? —
Brythan W., Ltanfilo, Brecon.

•  Because o t h e r  r o m s
cannot recognise Basic vari-
ables, such as fi le names in
string variables, you need a
way o f  transferring the con-
tents of the string to the rpm_

Here's a  simple procedure
you can include in your pro-
grams and an example of how
to use it.

100 REPEAT
110 INPUT"Fi le nane,IS
120 PROC61 CINFO '41$1
130 UNTIL FALSE
140 DEF PROCc I i (S&700)
150 LOCAL X%,n:Y11r7
160 CALL SFFP:ERDPROC

Confessions of a faint-hearted Micro User
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Trouble with Boolean bugs
Dear Trey,

Why do things keep gett ing worse?
Why does life pick on me?

All right, I admit that I'm used to being
a walking disaster area. For me ring-pull
cans don't and the toast always lands
butterside-down. Banana skins l i e  i n
wait.

I accept this_ After a l ifetime o f  wet
drip-dry shirts and stuck-up non-stick
pans I'd die of shock i f  I opened a tin of
ointment that didn't have a fly in it_

But i t 's a  b i t  much when The Micro
User puts the knife in as well.

It all started when I decided that I was
going to write a  proper program, one
that worked. And to impress Doreen
planned to write something that would
be useful for her teaching — despite her
repeated claims that  " I  don't teach, I
survive".

She said that the most useful thing I
could do was to  write a  program that
calculated the number of days left until
the school holidays.

It would also be nice i f  it could come
up with a selection o f  original excuses
for taking days off ,  w i th  a  faci l i ty t o
prevent duplication. (She's buried five
grandmothers already)

I wanted something more educational
and one o f  Ludwig's lectures had given
me an idea. The subject was Boolean
Algebra which, despi te  Clive's assur-
ances t o  t he  contrary, i s  n o t  about
French balls,

It was the ideal subject! I 'd  write a
program to  take one o f  those horrible
complicated AND, NOT and OR con-
ditions and produce in its place a nice,
simple condition,

The Beeb is full of logical operators so
I thought I  wouldn't have many prob-

lems. Why do I bother thinking?
After severa l  n i g h t s  n a i l  b i t i ng ,

swearing and drinking black coffee my
masterpiece was ready.

Only it wasn't. I t  had a bug in It and
couldn't f ind where. Bored and angry I
went downstairs to watch Micro Dead in
an effort to prove to myself that some
people know even less about  micros
than 1 do.

"What's the matter with you?" asked
Andrea, busy knitting a clapper cosy to
keep the bells warm.

"I've got a bug", I  muttered.
"Well take a aspirin", came the reply.
"Not me, my program.''
"Well don't take it out on me. I thought

with a l l  the t ime you spend a t  night-
school and doing your homework with
that Doreen you'd be able to get a pro-

gram working."
"It does work, o n l y  somet imes i t

doesn't", I  whined.
"Well cut out the bits that don't work

and use the rest,"
I was tempted to do the same with

Andrea but instead stormed out o f  the
house yelling "I'm o f f  to Doreen's for a
bit".

Doreen's house  w a s  surpr is ing ly
peaceful — apparently the kids have got
themselves a  part-t ime job  a t  a  car-
wrecker's yard.

"They're b e t t e r  t h a n  a l l  t h e
machinery", enthused Doreen as  she
lead me upstairs to her study.

"Right, let's see what you've got", she
ordered, reaching out and grabbing my
masterpiece.

"I'm a f ra id  i t  doesn' t  work a l l  t he
time," I murmured.

"So what's new?" was the answer_
"No", I  persevered, " I t ' s  g o t  a n

intermittent bug in i t . "
"Oh that should be no problem, show

us your Pseudocode and we'll soon sort
it out."

And that was how The Micro User nob-
bled me. Apparently some fool has been
mouthing on  about  Pseudocode a n d
structure and  Doreen has taken i t  to
heart.

Of course I  hadn't bothered to write
any and I  to ld  her so. I n  fact  we had
words about i t .  Gone are my  days o f
unconditional jumps.

Now I'm stuck with iteration and func-
tional decomposition which sound more
like the results o f  a bug than a way o f
avoiding them.

From the way Doreen went  on  you
would h a v e  t h o u g h t  m y  p rog rams
needed vaccinating.

The last straw came when she put my
code through the Debugger, a n  error-
finding program written by a Dutchman.

It didn't  te l l  me  what  m y  mistakes
were but flashed up a very nice animated
scoreboard that read "Structure 0, Bugs
5" accompanied by the Match of the Day
theme.

With that I took myself off to the Ram
and Buffer where t o l d  Clive I was never
writing a  program again. H e  sa id  he
wasn't aware that I ever had done.

Why do I bother? Yours,
B3b

PS: Ludwig has debugged my program.
He says that  what Doreen said about
either my ANDs and ORs or my XORs and
NOTs was not true though my NOT TRLIEs
were FALSE and that was why my ANDs
and ORs were not always working. Log-
ical really. •
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Peartree House, No 1 Blackstone Road, Stukeley Meadows Industrial Estate, Huntingdon, Combs PE18 6EE Telephone 104801 50595

WIPJAEJL.---
ACCOUNT WO 00000

•  First, you will receive a 5%
discount on all our advertised
goods, and up to 25% discount on
all repairs.

•  You will be sent immediate
details of all new products.

•  Your order will be given priority.
•  You will have access to our

Technical Hotline, to help with
any problems you may have.

•  At the end of each year we will send
you a Gift Voucher to the value of
1% of the goods you have purchased
during the year.

FOR THE
MASTER
COMPACT
£ 6 9  ex. VAT

Join our VIP Club
and save ICEEE
Dear Customer

As part of our First Birthday celebration, we are offering a new PEARTREE
PRIVILEGE CARD, It's our way of saying 'thank you' for your support and
patronage over the last year. You represent our future and we hope that we can
play on increasingly useful part in yours!

Your Privilege Card will cost you just CS—less than lOp a week—and for
this you will receive service and prices which will be second to none;

All the benefits of this Privilege Card can be yours for just £5.00 per year;
and as an added bonus, we will give you a Gift Voucher worth £6.00 when you
introduce us to two of your friends who join the membership.

So please hurry and fill in the form on our last page, and mail it FREEPOST to
our address.

Yours sincerely

VI

V.G.M. Marketing Director
PS. The arti vouchers are only ,alid for purchase front Peortree. This Prknlege Cord offer is for private or company
computer 'Jeers, no for Educationol and Governmentol departments.

FOR OTHER
ACORN
PRODUCTS

£ 4 9  ex. VAT

L iL

The Acorn
S Y N T H  E S I  S E

Now available from Peartree the Acorn
Music 500 for the BBC, BBC B+, Master 128
and a new revolution on the

M A S T E R  C O M P A C T

For the Master Compact comes with the 1MHZ
BUS cartridge at:

E 6 9 , 0 0 excludingVAT.

For the other Acorn products at:

£ 4 9 . 0 0  excluding VAT.

only from PEARTREE

Approved
Acorn dealer

0 • 0

ACH034

PLEASE USE OUR CODES WHEN ORDERING
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COMPONENTS
ACP007 EPROM 27256 32K £ 4 . 9 5

32K eprom
ACP008 EPROM 27128 16K £ 2 . 9 5

16K eprom
ACP009 EPROM 2764 OK £ 2 . 7 5

8K eprom
ACP010 8X RAM CHIP £ 2 . 5 0

Low, power ram chips used in sideways rants
ACP012 EPROM ERASER WITH TIMER £ 2 9 . 9 5
ACP013 EPROM BLOWER £ 6 9 . 0 0

wig program 2764, 27128, 27256 and 27513
ACP023 ACORN ABC B KEYBOARD £ 4 9 . 0 0
ACP025 ACORN UHF MODULATOR £ 5 . 9 5
ACP026 ACORN 8271 DISC £ 3 9 . 0 0

CONTROLLER
ACP027 ACORN 8271 AND 771. £ 4 9 . 0 0

Complete DFS kit
ACP028 BBC B+ AND ABC B IBM £ 9 9 . 0 0

LOOKALIKE CASE
ACP032 ZIP 100 TORCH CPM FOR £ 1 9 9 . 0 0

ABC 64K CPM TORCH
ACP033 ABC MASTER DUST COVER £ 4 . 5 0
ACP03-41 ABC B DUST COVER £ 4 . 5 0
ACP035 ABC MASTER COMPACT £ 7 . 5 0

DUST COVER

at

HARDWARE
ACHDO1 BBC MASTER in £ 3 8 3 . 0 0

128K complete with View, Viewslieet, basic
editor. ADES 1770 CIFS
Battery backed up ram

ACH002 ABC MASTER COMPACT £ 3 7 5 . 0 0
128K computer 640K disc drive built in ROB
comp video, joystick and
printer port

ACH003 BBC MASTER COMPACT TV £ 3 9 5 . 0 0
As above with PAL TV modulator

ACH004 BBC MASTER COMPACT £ 4 4 5 . 0 0
MONO
As above with high resolution green monitor

ACH005 ABC MASTER COMPACT £ 5 4 5 . 0 0
COLOUR
As above with RGB medium res colour monitor
with video composite

A04011 TURBO UPGRADE for £ 9 9 . 0 0
MASTER 128
65(102 co-processor 4MHz
64K ram extra high Basic, high editor

ACH012 512K MSDOS for MASTER £ 1 8 9 . 0 0
IBM compatible DOS plus 8186 processor

A01013 BBC I  32K Inc ACORN DfS £329.00
Industry's lovourite machinel Stocks mailable
From lime to lime, pleas. cal

ACH014 BBC B+ I28K £ 3 6 5 . 0 0
Stocks available from time to time piece° call

ACH015 1770 NS KIT for BBC B £ 4 1 . 0 0
Allows BBC to access disc drives
Allows you to use ADIS as well

ACH016 ADS ROM for 1770 £ 2 4 . 0 0
or ABC B+
Gives 720K per rlso

A01017 64K UPGRADE KIT for the £ 2 7 . 0 0
BBC B+
Upgrade your BBC 8+ to 128K

ACH018 6502 2nd PROCESSOR £ 1 8 9 . 0 0
Compatible with BBC B, B+ and the Master with
64K ram and high basic

AC4019 7.80 2nd PROCESSOR £ 3 1 9 . 0 0
Complete with 64IK CPM
Complete with vast ronpe of business software

ACH020 32016 CO-PROCESSOR £ 9 9 9 . 0 0
32 bit processor
Complete with Fortran, Pascal. Cambridge Lisp,
C Basic and 32016 assembler

ACH021 ACORN CAMBRIDGE £ 3 4 0 0 . 0 0
WORK STATION
4MB work station with 32016 co-processor

ACH023 TELETEXT RECEIVER £ 9 4 . 0 0
ACH024 IEEE INTERFACE £ 2 6 9 . 0 0
ACH033 2MHZ BUS INTERFACE £ 2 9 . 9 5

For Mover Compact computers
Allows you to connect Music Synthesisers and
hard disc systems
Simple Plug-in cartridge

ACH034 ACORN MUSIC SOO £ 4 9 . 0 0
SYNTHESISER
The old synthesiser going strong
Ideal for proems!!

ACH035 MUSIC 5000 SYNTHESISER £ 1 4 0 . 0 0
Compatible with BBC 8, B+ and Master
Very user friendly with pull down mean

A01038 MUSIC 5000 DEMO CASSETTE £2 .95

at

ECONET
_

A01006 (COMET ABC MASTER El 128 £300.00
No INS Econet station with 128K memory

ACH007 ECONET KIT £ 5 5 . 0 0
Upgrades for BBC B or BBC B+

ACH008 ECONET STARTER KIT £ 7 9 . 0 0
ACHDO9 ECONET SOCKET KIT £ 2 9 . 0 0
ACH010 ECONET MODULE £ 4 3 . 0 0

Upgrade cortridge for Master 128
ACH022 ECONET 10 STATION LEAD SET E25.00
ACP006 PRINTER SERVER EPROM £ 3 9 . 0 0

Allows BBC machine to be a printer server station

BRITISH
BROADCAST NI.;
CORPORATION
MASTER SERIES
ICROCOMPUTER

All prices are exclusive of VAT.

All Peoriree Disc Drives
have a two year wan-only by
Mhter Computers

AC1026 SINGLE 40/80 DRIVE, NO £ 1 1 9 . 0 0
P S U 400KMITSUBISHI

A01027 SINGLE 40/80 DRIVE £ 1 3 5 . 0 0
Inc. PSU 400K MITSUBISHI

ACH028 DUAL 40/80 DRIVE, £ 2 2 9 . 0 0
NO PSU 800K MITSUBISHI

ACH029 DUAL 40/80 DRIVE, £ 2 6 9 . 0 0
Inc. PSU 800K MITSUBISHI

ACH030 DUAL 40/80 DRIVE IN C 2 8 9 - 0 0
MASTER BRIDGE MITSUBISHI

ACH031 WINCHESTER 30MB £ 1 4 4 9 . 0 0
(ACORN) with LEVEL 3

FILE SERVER
£766.00ACH032 WINCHESTER 2014B &

400K DRIVE
In monitor bridge For Master
Built in fan and power supply
Other sizes for bard discs are available, please
coN

,

ACH037 ARIES B32 BOARD
32K Shadow ram for BBC 8

ACP003 MIGAMOUSE
High quality UK manufactured
Fully AMX compatible

£79.00

£49.00

ACP004 WATFORD VIDEO DIGMSER C 9 9 . 0 0
Use this superb digitiser by turning your favourite
photographs into BBC's graphic mode, colour or
monochrome

ACP005 MAGAZINE MAKER 0 3 9 . 0 0
Watford video digitiser and AMX page maker.
Please state when ordering for Master or BBC B

Approved
service centre
for all Acorn
products.

Pear-tree House, No 1 Blackstone Road, Stukeley Meadows Industrial Estate, Huntingdon, Combs PE18 6EF. Telephone (0480) 50595

ACP014 PACE NIGHTINGALE £ 1 0 9 . 0 0
1200/75 75/1200 300/300 baud rates
BT approved complete with cables

ACP015 PACE NIGHTINGALE COMBO £129.00
As above with Comstar software

ACP016 PACE ACCESSORY BOARD £ 4 2 . 0 0
Autodialler, autoboard rate selection

ACP017 PACE AUTODIAL DISK £ 9 . 0 0
Sets up Constar for outodial

ACP020 WS3000V21N23 MODEM 1 2 8 5 . 0 0
Hayes compatible

ACP021 WS4000 SCHOOLS MODEM £159 .00
Autodial, outoanswer
Schools approved

ACP029 VOYAGER MODEM £ 5 9 . 0 0
ACP031 BBC MICRO VIEWDATA £ 4 9 . 0 0

SOFTWARE
Computer Concepts

AC5002 WORDWISE PLUS £45.00
Mode 7 editing, preview in mode 0
Multi document editing

ACS003 INTER SHEET
40, 80 and 105 column mode multiple
spreadsheet

ACS004 INTER CHART
Built in Epson screen dump
Supports pie. line and bar charts

C47-00

£30.00

A
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•
1.95

L95

L75

2.50

9.95
9.00
513
9.00
5.95
9.00

19.00

19.00

/9.00

C4.50
C7.50

109.00

129.00

1:41,00

£9.00

285.00

159.00

£59.00
£49.00

3pts
£4300

£42.00

130,00

Acornf
The choice of experienm

SOFTWARE

ACS005

Computer Concepts

ACS006

Peartree House, No 1 Blackstone Rood

INTER WORD
80 or 105 column word processor
Continuous documents
INTER BASE
Compatible with all filing systems
Cord index mode, cooloins powerful Basic tike
programming language_

ACS007 ACCELERATOR £ 4 9 . 0 0
Non( compler can produce ram and ram formal
codes

wak ACORNSOFT
ACS012 VIEW 3.0

Industry's standard word processor
For the BBC B, BT. 6502 compatible
Including printer driver generator

ACS013 VIEWSHEET £ 3 6 . 0 0
Acorn soft standard spreadsheet

AC5014 VIEWSTORE £ 3 7 . 0 0
Complete with report generator
Data con be imported from other view produds

ACS015 VI(WSPELL E 3 2 . 0 0
Spelling checker for View with 70,000 words

ACS016 VIEWPLOT £ 2 4 . 0 0
Enables you to draw lines, pie graphs
Compatible with Viewsheet

ACS017 VIEWINDEX £ 1 3 . 0 0
Autornotically creates indexes, notes, page
numbers

AC5018 VIEW PRINTER DRIVER £ 9 . 0 0
GENERATOR
To be used to personolise View documents with
special lectures

ACORNSOFT
LANGUAGES

AC5020 ISO PASCAL £ 5 2 . 0 0
Full implementabon of the ISO standard

AC5053 ISO PASCAL &A.G. DISC £ 2 9 . 0 0
Generate stand alone code

AC5021 LOGO £ 5 2 . 0 0
Good introduction for children with total graphics
support

ACS022 TERMULATOt E 2 9 . 0 0
Terminal emulator enables the host computer to
be sent directly to the BBC's output driver

4CS023 COMAL £ 3 9 . 0 0
Prograrerniag language standard in many
European countries

AC5024 BASIC EDITOR £ 2 5 . 0 0
Powerful screen basic editor

AC5025  MICRO PROLOG  1 6 0 . 0 0
ACS026 BCPL ROM £ 4 9 . 0 0
ACS027 BCPL CALCULATION  £ 2 9 . 0 0
ACS028 BCPL STAND ALONE £ 3 9 . 0 0

GENERATOR
AC5054 FORTH ROM
AC5055 FORTH DISC
AC5056 MASTER LISP C-ROM
ACS057 LISP ROM

£42.00

£55.00

£53.00

£39.00
£14.95
£49.00
£39.00

Stukeley Meadows Industrial Estate, Huntingdon, Combs PE18 6EF. Telephone (0480) 50595

1

AC5058 MASTER LOGO C-ROM
ACS059 6502 DEVELOPMENT

PACK DISC
AC5060 OXR for MODE1 B
AC5061 GXR for MODEL B+

AC5029
AC5062
AC5063
AC5064
AC5065

ACORNSOFT
l t  EDUCATION

SOFTWARE
CREATIVE SOUND DISC £ 1 4 . 9 5
TREE OF KNOWLEDGE £ 9 . 0 0
CREATIVE SOUND CASSETTE £13.00
PEEKO COMPUTER DISC  £ 9 . 0 0
SPOOKY MANOR CASSETTE £ 7 . 5 0

ACS066 SPOOKY MANOR DISC £ 9 . 0 0
ACS067 TALK BACK CASSETTE
A3068 TALK BACK DISC
ACS069 WORKSHOP CASSETTE
ACS070 WORKSHOP DISC
ACS071
AC5072
AC5073
AC5074

ABC CASSETTE
ABC DISC
MICROTEXT DISC
MICROTEXT PWS ROM

£52.00
£39.00

£23.00
£23.00

rhso
£9.00
C7•50
C91/0
£7.50
£9.00

£49.00
£199.00

OTHER SOFTWARE
AC5030 PRINTER BUFFER 1 6 . 9 5

For the Master and the BBC 8-t-
AC5031 DOS COPY BBC/MS-DOS £ 1 4 . 9 5

NC M5005 copies to or from many IBM
MSDOS disc formats
Compatible with all BBC products

AC5032 CPMBEEB BBC/CPM £ 1 4 . 9 5

ACS038_ AMX MOUSE AND SUPERAIT £65.00
ACS039 N I X  DISK £ 1 9 . 0 0
ACSO40 AJAX UTILITIES £ 1 1 . 5 0
ACSO41 MIX SU PE RART £ 4 3 . 0 0
AC5042 AMX PAGEMAK E R  C 4 3 . 0 0
ACs043 AMX 30 ZKON £ 2 1 . 0 0
AC5044 AMX DATABASE C 2 1 . 0 0
AC5045 AMX XAM £ 2 1 . 0 0
ACSO46 AMX MAX  £ 1 7 . 0 0
ACSO47 THE ARTIST SOFTWARE £ 3 9 . 0 0
ACSO48 ARTIST AND MEGAMOUSE 09.00
ACS050 ADVANCED DISC £ 2 2 . 5 0

INVESTIGATOR
Powerful disc utility
Back up most protected discs
Check and repair faulty tracks
Compatible with the BC B, B+ and the Matter

ACO51 ADVANCED DISC TOOLKIT £ 2 7 . 5 0
Compatible with all Acorn products
35 extra comrnonds ANS formatter ond back up
plus many more powerful ufilitres

ACS052 MUSIC 500 SOFTWARE £ 9 . 9 5
Ample software with full maned

PLEASE USE OUR CODES
WHEN ORDERING

All prices are exclusive of VAT.

PRINTERS
Pirfool EPSON LX86 PRINTER

120CPS
MO mode
Centronics Interface

PRT002 EPSON FX800
19 pin dot matrix
180 CPS draft mode
35 CPS NLO mode
BK buffer
Parallel interlace standard
80 column

PRT003 EPSON FX1000
19 pin dot matrix
200 CPS draft mode
35 CPS tql.Q mode
8K buffer
Parallel interface standard
136 column

"Please Note
We have many other makes of printers in stock such as

sittair4

BRITISh
1 t ) A I X ' A S T I N 1 .
CORPOR ATION
MASTER SERIES

Always call for availability_

M IL R O C O M P U I L K

£199.00

f:399.00

£499.00

P1111004 EPSON 10800 PRINTER £499 .00
24 pin dot matrix
180 CPS draft mode
60 CPS tsILQ mode
7K buffer
Parallel interfoce standard
BO column

PRI005 EPSON LC11000 PRINTER £399.00
24 pin dot matrix
180 CPS draft mode
60 CPS NIQ mode
7K buffer
Parallel interface standard
136 column

PRI0013 MP 165 PRINTER £ 1 9 9 . 0 0
165 CPS draft mode
40 CPS in NLQ mode
2K buffer
Centronics interface
Built in tractor feed

-  Epson compatible
PRT011 JUKI 6100 PRINTER £ 2 7 9 . 0 0

18 CPS daisy wheel printer
Standard ribbons
Centranks interface

PRT013 /UK! 6300 PRINTER 4 7 9 9 . 0 0
40 CPS daisy wheel printer
Diablo compatible
Serial or parallel interlace please specify when
ordering

PRI012 EPSON NON+ e 1 9 9 . 0 0
160 CPS draft mode
E xtremely robust complete with pin feed
(Limited stocks)

PRTOM EPSON 1186/80 TRACTOR CZLOO
FEED

PRI016 EPSON 1186100 SHEET FEED £59.95
PRI018 M A I  6100, 6200, 6300 £ 1 9 9 . 0 0

SHEET FEED
Please specify for which model when ordering.
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PRINTER RIBBONS

MONITORS

MI5006 RIBBON FOR LIMO LX86 F A S O

COLOUR
mor4001 HANTAREX COLOUR £ 1 9 9 . 0 0

MONITOR MEDIUM
Medium to high resolutionRG8 interf ace
Composite video and sound input

MON002MICROVITEC 1451 COLOUR 0 4 9 . 0 0
MON MED
Medium res monitor
Metal or plastic case, please state when odaenng
ROB interface

MON003MlatalliTEC 1451 AJP COL £279.00
MON MED
As above with codio and compose' 1 video input

MON004MICROVITEC 1441 MON £ 4 4 9 . 0 0
COL HIGH
Very high resolution monitor
895 pixels
RGB interlace

MON005 TAXAN SUPER VISION £ 3 4 9 . 0 0
3 COL HIGH
Cornpoct 12- high resolution
ROB colour monitor
Super high contrast tube
640 x 252 line resolution

MON006 MITSUBISHI 1404 MON £ 2 4 9 . 0 0
COL MED
Super value medium resolution monitor

MONOCHROME
moNooa HANTAREX GREEN MONITOR £65.00

The high resolution green monitor suppled to
mainy education departments and hospitals

MON009 KAGA KX 1201 GREEN £ 9 9 . 0 0
MONITOR
P31

MONTH) KAGA KX 1202 GREEN £ 1 0 9 . 0 0
MONITOR
P39

MON011 ICAGA KX 1203 AMBER £ 1 0 9 . 0 0
MONITOR
INA

MON012 PHILIPS GREEN MONITOR £69.00
M0N013 ZENITH GREEN MONITOR £ 6 9 . 0 0

PRINTER RIBBONS
MIS005 RIBBON FOR MX FX80 & 0 1 . 5 0

MK! 5510
MI5006 RIBBON FOR LIMO LX86 F A S O
MIS007 RIBBON FOR MP165 £ 5 . 0 0
MI5008 RIBBON KAGA K10810/ £ 5 9 5

CANON PW1
Ml$0139 RIBBON FOR EPSON FX _  £7.95

RX/100
MIS010 SPECTRUM LOW PROFILE £24.95

KEYBOARD
M1S02 3 RIBBON FOR CPA80 £ 3 . 5 0

BRITISH
BROADCAST N C
CORPORATION
MASI ER SERIES

M I CROCOM PUT ER

Peartree House, No 1 Blackstone Road, Stukeley Meadows Industrial Estate, Huntingdon, Combs PE18 6EF. Telephone (0480) 50595

MON014 ZENITH AMBER MONITOR £79.00
Mori' other monitors ore in stock We can supply, please call
for prices and deliveries.

BOOKS
M5011 EPSON PRINTER 0 . 9 5

COMMANDS REVEALED
A comprehensive book which will guide you
through the commands of Epson printers

MIS012 BBC MASTER REFERENCE £14.95
G U I D E PI I
MIS013 BBC MASTER REFERENCE £14.95

GUIDE PT2
MIS014 VIEW MANUAL (BBC) £ 1 0 . 0 0
MIS015 VIEWSHEET MANUAL £ 1 0 . 0 0
MIS016 NS OPERATING SYSTEM £ 6 . 9 5
M A N U A L
MIS017 BBC USER GUIDE £ 1 4 . 9 5
MIS024 BBC ADVANCE USER GUIDE £1695

MI5018 ADVANCED SIDEWAYS RAM £9 .95
USER GUIDE

MIS019 VIEWSTORE MANUAL 1 1 0 . 0 0

•  MISCELLANEOUS
MIS020 40 TRACK BARE DISC DIMES £89.00

Double sided 2COK
MI5021 40180 BARE DISC DRIVES £ 9 9 . 0 0

Double sided 400K
MI5022 20 MSG HARD DISC DRIVES £499.00

Comes with host adaptor err d and crisc control cord
M1S010 SPECTRUM LOW PROFILE £24.95

KEYBOARD

IDS001 BIC TO TV LEAD E 1 . 2 5
ID5002 BBC TO GREEN MONITOR LEAD £2.95
LOS003 BBC TO SONY/KAGA £ 5 . 9 5
C O L O U R MONITOR
1DS004 BBC TO MICROVITEC LEAD £ 2 . 2 0
LDS005 PHONO TO PHONO LEAD £ 1 . 2 5
105006 BNC TO BNC £ 2 . 9 5
105007 BBC  TO CASSETTE £ 2 . 2 5
1.050013 BBC TO ACORN CASSETTE E2.25

LEAD
LDS009 BBC TO CENTRONKS  £ 9 . 9 5
105010 BBC TO SERIAL PRINTER £ 9 . 9 5
LDS011 4 WAY MAINS TRAILING £ 9 . 5 0

SOCKET
LDS012 CABLE FOR MODEM  £ 4 . 9 5
LDS014 MASTER COMPACT £ 1 5 . 9 5

PRINTER LEAD

SUPPLIES
MIS001 PAPER 11)0.5 60G5M

2000 SHEETS
£16.95

MI5002 PAPER 11 X9.5 70G5A1 M I S
2 0 0 0 SHEETS
MIS003 PAPER 11.69.5 70GSM £ 1 9 . 9 5

2000 SHEETS
MIS004 PAPER 1110(93 80GSM £ 2 1 . 9 5

2000 SHEETS

Approved
service centre
for all Acorn
products.

Artist is a new 16k language ROM compatible
with the BBC Micro, BBC+ and the new Master
Series, allowing full manipulation of a mode-2
screen.

Copying specific screen areas to exclude
certain colours. Drawing and painting underneath
any colour combination. Making your brush cycle
through a defined colour sequence. Colour
pattern editing. Sprites of any size. Animation.
Just a hint of how Artist is the most highly
advanced software package yet designed, with
features never before seen on the BBC Micro.

With the ultimate in art packages comes the
ultimate mouse-Megamouse. Built to
professional standards and comfortably shaped,
it provides sensitive, accurate movement, that is
unbeatable.

This exclusive Peartree offer includes the
Artist ROM, the systems disc, a user's manual and
an excellent grey shade Epson printer dump.

You hove the option of buying the
megamouse separately, or saving E10 by buying
the complete package.

THE ARTIST
A masterpiece in
colour graphics

for onlyE85
The Artist is compatible with the AMX Mouse and
the Megamouse is compatible with the AMX
Software.

ACSO47 ARTIST SOFTWARE £ 4 5 . 0 0
ACSO48 ARTIST AND MEGAMOUSE £85.00

PEPO

PEPO

PEPO

PEPO1

PEPO;

PEPO2

PEPOD

P U T T I N G  •  T H E  •  F U T U R E  •  I N T O  •  Y O U R  •  H A N D
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BRITISH Aenrn
The ehoitr of experience.
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BRCIAHCASTINII;
C( R P O R AT I O N
NIAs I ' , L I U  Es

M I C I t t l i : O N I R  I L K

Peartree House, No 1 Blackstone Road, Stukeley Meadows Industrial Estate, Huntingdon, Combs PE18 6EF_ Telephone (0480150595

PE P005

PEARTREE
PRODUCTS

PEP001 PEAR 1 ROM CARTRIDGE £ 7 . 9 5
Add 32K rota to your Master

PE P 002 M86000 MASTER CARTRIDGE £ 9 . 9 5
Add 64k rom to your Mager

PEP003 MR7200 MASTER RAM £ 2 6 . 9 5
CARTRIDGE
Add 32K ram to your Master

PEP019 MR8000 MASTER RAM £ 3 3 . 9 5
CARTRIDGE
Add 64K ram to your Master
Battery backed up
Battery life five years

PEP020 2M111 BUS CARTRIDGE e 2 9 . 9 5
FOR COMPACT
Plug it into your Compact and odd a hard disc or
o MuliC 500

PEP021 MR6600 MASTER COMPACT £ 1 9 . 9 5
CARTRIDGE
Add 6 4 K rain to your Master Compact

PEP004 MR3000 ROM BOARD £ 1 4 . 0 0
Still going strong_ This has proved to be a very
popular mini rorn board for the BBC Model B
Add 4 extra torn sockets
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PE P003
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PEP019

PE P001
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PE P021
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m

FEP005 MR4200 RAM BOARD £ 2 6 . 9 5
Still going strong Add 32K of sideways ram to
your BBC Model 8

PEP006 PEAR1 MASTER 128-14880-4- £570.00
Acorn Master 128
Epson FXBO+

PEP007 PEAR2 MASTER 128 £ 8 3 5 . 0 0
-1-DRIVE+FX80+
Acorn Master 128
Epson Rao+
BOOK twin disc drive in bridge for the Mager

PEP008 PEAR3 MASTER 128 £ 8 9 5 . 0 0
GREEN MONITOR
FX80-1- PRINTER DISC DRIVE
Acorn Mager 128
Epson FX80-t-
80OK twin disc drive in bridge for the Master
High res green monitor

PEP009 PEAR4 MASTER 128 £ 1 0 2 5 . 0 0
COLOUR MONITOR
FX80+- PRINTER DISC DRIVE
Acorn Master 128
Epson FX80+
BOOK twin cfisc drive in bridge for the Master
Medium to high resolution
ROB monitor with video output

PEPIN) DISCS DS/D0 5.25 96 TPI £ 1 3 . 5 0
Life time guarantee
Reinforced hub

PE P003

PEP011

PEP013

PE P015

PEP016

PEP017

PEP018

DISCS DS/DD 3.5
Double sided
Suitable for the Mager Coimpad

E26.00

KIIL 128 PC CASE £ 9 9 . 0 0
Give your BBC the PC look with mimetic keypad
SPANISH OPERATING SYSTEM £49.00
Comes with Eprom and new keycaps and full
manual
FRENCH! OPERATING SYSTEM E.49•00
Comes with E prom ond new keycaps and full
manual
ARABIC OPERATING SYSTEM 019,00
Comes with Eprom and new keycaps and full
manual
GREEK OPERATING SYSTEM £ 4 9 . 0 0
Comes with E prom and new keycaps and full
manual

Call for other combinations for prices and deliveries

PLEASE USE OUR CODES
WHEN ORDERING

All prices are exclusive of VAT.

1 P U T T I N G  •  T H E  •  F U T U R E   •  I N T O  •  Y O U R  •  H A N D S



Approved- - - -
Acorn dealer Acorn 11Auk"' limp

The choice of experience.

Peartree House, No 1 Blackstone Rood, Stukeley Meadows Industrial Estate, Huntingdon, Combs PE18 6EF, Telephone (0480) 50595

A new upgrade from Peartree -
Ow your BBC the PC look.

If you're tired of having your
BBC peripherals strewn over
your desk, this neat unit will
tidy them into a professional
package—it even includes
an IBM' look-a-like
keyboard and a built-in
80mtin fan. It's easy to fit
(with full instructions
supplied) and the necessary
connections are on the back
of the case.
The complete package costs

L S only

99.00
+ carriage
and VAT

total price E124.20 p.PEP013

dMplimm
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All prices are exclusive of VAT.

PLEASE USE OUR CODES WHEN ORDERING
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TeI4

In e
Af C

Dot

54gr
San
FRE
Met
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QUANTITY STOCK CODE ITEM PRICE

SIGNATURE _

DATE

DELIVERY/POSTAGE

TOTAL (EX VAT)

VAT 4 15%

TOTAL (INC. VAT)

M E W  M E M• • • = •

•

i?

Approved
Acorn dealer

Peartree House, No 1 Blackstone Road, Stukeley Meadows Industrial Estate, Huntingdon, Combs PE18 OH. Telephone (0480) 50595

Special offer of the malt

DOT MATRIX PRINTER

ONLY C219.00
For a limited period only

H RO MR ANTI NG
L R P O R AT I O N
MA,TER SE RI LS

M R O L  OM 11 TE R

DOT MATRIX PRINTER
* Fast draft printing at 120CPS
* Excellent Near Letter Quality font at 30CPS
* Font selection from front panel
•  NLQ Italics
* Cartridge interfaces available
* Friction and tractor feeds included
* Cut sheet feed available
* Dip switches easily accessible on rear panel
*Modern streamlined appearance

PRT019

H O W  T O  O R D E R
Simply fill in the order form below, and send it to us with your requirements. Remember all prices exclude VAT
and P&P Postage will be charged as follows:
Items below £10.00 add E1.50, items below £50.00 add £2.50, items below £100.00 add £3.50,
items over £100.00 add £9.00. Note: Independent courier for items over E100.00
Government and educational orders are welcome. Orders will whenever possible be despotched on the same day, stock
permitting. For telephone orders call (0480) 50595.

dmium
— =E _  I   g—  —

"aiLiTtf.--11-1111Y 1 1 ,   a t -
111 L i j A _ A F

Dear Peartree,
Please rush me your Privilege Cord.

Name

Address

Telephone

In enclose my cheque for E o r  please debis my
Access or Viso Cord No.

1 1
Dale cord expires

Signature  d o t e

Send this coupon to: Peariree Computers, Department 80,
FREEPOST, Peortree House, No 1 Blackstone Rood, Slokeley
Meadows industrial Estate, Huntingdon, Combs PE 18 OEF

PLEASE USE BLOCK LETTERS

YOUR NAME  I F  MEMBERS, A/C NO

IF ORDERING FOR A COMPANY OR INSTITUTION GIVE PURCHASE ORDER NO

NAME AND ADDRESS TO BE DELIVERED

REF. NAME

PAYMENT TERMS
ON ACCOUNT, A/C NO

CHEQUE

NSA

TELEPHONE

OTHER

ACCESS OR
VISA No.
EXPIRY  DATE

1
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1( d r a w  a  b a l l  u s i n g  c i r c l e s
DO

FROM 5  B Y  1 0  T O  1 7 5
LOOP

p i t c h  back  b y  l o o p  i n d e x
\  a n d  a p p l y  4 0  d e g r e e  y a w
ROTH 0 , 1 ) ( . 4 0
\ t h e n  d r a w  a  f u l l  c i r c l e
i).RC 3 6 0 , 4 0 0

END DO

( shown above and  o p p o s i t e  a r e
examples o f  3 D  GRAPHICS u s i n g
b u i l t - i n  MALCIEN k e y w o r d s  )

HIGH-LEVEL
ALGORITHMIC
WELL-STRUCTURED
MODULAR Programming

All programs are stored in
an EXTREMELY COMPACT
ENCODED FORMAT
within RAM

Orders and enquiries to:-
High-level Algorithms Limit
Dept. MU/87/04
12, Den Brook Close,
Lydwell Park,
Wellswood, Torquay,
Devon 101 3TP
TEL:(0803) 22092

155 MICRO USER A p r i l  7987

HHLL E NJ

ed,
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HALCIEN..
The

GLOBAL
Computing Language!

AT LAST! A single package that helps to both REDUCE the COST of
compu te r  s o f t w a r e  d e v e l o p m e n t  a n d  y e t  INCREASE  t h e  P O W E R
avai lab le f rom y o u r  m ic ro

HALCIEN is a powerful  new programming language ideally suited to a vast
range of practical applications in every field of computer use.
Within BUSINESS, the easy writ ing and maintenance of HALCIEN programs
allows h igh l y  cost-effect ive da ta  processing support .  I n  SCIENCE a n d
ENGINEERING, the great flexibility of  HALCIEN is invaluable for both basic
research and product development. Within EDUCATION, the modern struc-
ture of HALCIEN encourages student use of the good programming metho-
dology and practices that  w i l l  hal lmark the qual i ty software engineers of
tomorrow.

HALCIEN has a complete range of general-purpose programming language
features Isee opposite) plus a powerful suite of built-in keywords that support
AUTOMATED TEXT FILE EDITING along with both TWO and THREE DIMEN-
SIONAL GRAPHICS PROCESSING.
Amazingly, HALCIEN resides wi th in  a single, easily installed 16K ROM —
available NOW for the BBC B, B+  and Master series. The HALCIEN package
includes a comprehensive User Guide and disc of easily customised util ity
and demonstration programs.
Bring the power of HALCIEN directly to your micro at the all-inclusive price of
£49.95 per  pack, o r  contact us  for  fur ther  technical details. Educational
discounts are available — all official enquiries welcomed.
There can be only one conclusion — the HALCIEN days are herel

HALCIEN l a n g u a g e
pack(s)@ £49.95 each
(inc. VAT)
•  4 0 / 8 0 1  5104131/2-

utils disc
•  DFS/ADFS disc

format
•  model B / B + /

Master series
•  Further technical

details of the
HALCIEN language

(delete as appropriate)

(European Export Orders (46.00 inc. P&P -Exc. VAT)

A D VA N C E D  TECHNICAL FEATURES:-

•  A high-level, algorithmic, ful ly structured program format.
•  Modular program construction. Separate program elements can be

drawn from several different sources — allowing easy access to utility
procedures for rapid program development.

•  Programs are stored for execution in an extremely compact, encoded
form tha t  packs the  max imum program power  i n to  t h e  available
memory—particularly important on BBC micros.

•  Program encoding is both transparent to the user and very fast (even
for modular programs drawn from several files) — allowing efficient,
source-only program file management.

•  A ful l  range of data types (BOOLEAN, 32  bit INTEGER, 48  bit REAL,
character STRINGS. ARRAYS,  c o m p o u n d  STRUCTURES a n d  a
REFERENCE type for linked list and tree processing). Fully automatic
conversion between data types when required.

•  A high degree of 'orthogonality'— parametric values can be presented
as literals, variables, procedures or expressions.

•  A powerful  set of tools for processing a RAM text f i le both manually
(via a screen editing mode) and automatically (using a comprehensive
suite of language keywordsthat can be used within HALCIEN programs
of any complexity). These include flexible, bidirect ional text  cursor
movement; string searching; text string insertion, overwrite, exchange
or deletion; text block processing; eff ic ient  program access to both
string AND numeric data values held in textual form.

•  A graph ics  keyword se t  t ha t  a l l ows  complex image  components
('icons') to be defined with ease, positioned, scaled and rotated throug h
any angle (not just 90 degree steps) — all performed rapidly under full
program control. Icon position, size and rotation values can be nested
for fully 'structured image  generation. HALCIEN supports both TWO
and THREE dimensional wire-frame drawing with in a graphics space
of 64K units cubed (where the screen is 1 K units high). The Earth image
above is just one view of an 8 5 0 -  point 3D icon of the entire planet —
supplied on the utility disc as an animated demonstration (in full colour
on the Master). HALCIEN is truly a language with GLOBAL application!

Name'

Address.

PROC ' P I  BOXES' \  3  boxes s e t
ICON 3D u p  a s  a  ' P I .  symbol
POSH - 7 5 , 0 , 5 0  BOX 5 0 , 1 0 0 , 2 0 0
POSH 2 5 , 0 , 5 0  BOX 5 0 , 1 0 0 , 2 0 0
POSN - 1 0 0 , 0 ,  0  BOX 2 0 0 , 1 0 0 , 5 0
END_IC
END_P

( (  \  d raw a  r i n g  o f  PI_BOXES
DO

FROM 30 B Y  3 0  T O  330
LOOP

3D POSN 0 , 0 , 1 5 0 0
\  r o l l  b y  l o o p  i n d e x  &
\  p i t c h  b y  6 0  degrees
ROTH XX ,60
2D GAL' 0 , - 6 0 0
PI_BOXES

END_DO
I)

AUTOMATED
EDITING of

TEXT FILES held
within main memory

Full support for both TWO
and THREE-DIMENSIONAL
STRUCTURED GRAPHICS

Processing

P O S T CODE

Li
a
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R 0 riiTAIL ORDER OFF

July to December 1984
Gather a fantastic collection of
games from action packed arcade
acbon -  Doomrun, t o
strategy -  Backgammon, Roll erball -
to adventure -Castle of Fear. Youl I
find something here for all garnes
fans.
ALSO-Function key editor,
Teletext editor and dump, Split
screens, 8502 second processor,
fast circles and much much more

January to June 1 984
Asound package containing the
complete classic serios on how you
can make the most of your micro's
ilexibie ENVELOPE and SOUND
commands. And there's a lot more
too, including a superb multi-tone
screen dump for Epson printers.
ALSO- Barrel Battle, Alien Invasion,
Mazemunch, Mcrogoll, Spiro,
Damraiders and much much more.

Bundle2
elmel

This could be your last chance
to build up a library of fun and
knowledge from our back issues!
Bundle 1

Issues Only 0.95* per bundle

January to June 1985
Learn to write Machine Code games
with a super series that forms an
essintial complement to the one in
this issue, The package also
includes a powerful disassernbler
and plenty of useful tips for the
machine code programmer
ALSO- Rover, Palace of Carrel,
Astromines, Momi rigton Cresent, X-
15, Steller Rescue, Othello and
much much more.

Or send E18.95 or E24.95* and well also include
the appropriate monthly tapes!

Need a binder for your magazines?
We'll send one for E4.25 *Ina UK only postage packing

July to December 1985
Lots of fun with graphics including a
review of the Acorn Graphics
Extension Rom, utilities lor 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.

JANUARYt 7  Ayo the game of ma,
twang many and loresigM Airing fin.
prs. put your hying lo dus test in ito for
arcade sode red, runcaon keys, axess
'unction keys welds reeseung lull cursor
Wong. Casamernelos, handles all 6502 and
Ch10.6 E6CO2 roinrchoni A0-.5 menu, seep
your lop 41...M4 through the lueeaKtroal
menu systom Tomato illustration of some ol
your miens superb graphic caparareite
Body &Aiding the program for your BBC
faumlut FILS Irro more Wes tot Aal auto
reins
FEINUART 1917- Etondo, all the hot at the
fair in this lairactroo shooting i .  ery
specula, Iv rere Games, I tomonstrahm

otelierei delection routines for madam on
game programmers Choice, develop your
OuktS COMO, makng Wks heau tell, grd
refereete Retro Dalt Sump. woe hire when
Wig 1.41 Hold, stop Mil tooling suet
Amine P1.i tide., indesimg pus tile
desolpeion. Compressor, variable name
corroador 65:Of &Ad% ewer last A to D
COIrteat and multi client' oscilloscope
Plus Sart a kb, lb. atte-tarolg roma(
MARCH INT DIM, tide the gobbkieaurcis
Ohs entertaining prehistoric rem arthday
Mystery. use logic and •limmation
&scorer the oplarent ol a Oinoon crved.
hadlift redeo•ecine random door woke
taboo Comeessor 'love inemon. by ore-

Bring MI ,M i l tMeMent  tones To e - t o r t
Carousel. a AIMy for re Woe/ Teem
Miami elac Man, the Jet Set *Illy II
Upgrade Command Cashes 'am ;cadent
saved key Sudden software for Itero-
permure measurement. 6502 Games,
whom defection dernonwevon Library,
three wail rooms
APRIL MP; Hurdle Egg. Mled the- r9gs in
our 1151 4C1,00 Easter game. Bromorphs.
creme creatures arch this fasonson9 sars,
loom. Doc Prutecton. a tdality to stop your
Mos bong pirated CouMes p r o p s ,
fu the De keyboard 6502 Gimes, him to
make your spina' roilee the leader Plus lour
more (Mem hoot the Latraty MIS

Oa",
Fuffilif NAIL ORDER OFFERS

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
E4.95

Your BBC Micro needs
protecting!
Our luxury dust cover is

made of soft pliable
water-resistant

transparent vingyl,
bound with strongcotton and decorated

with the Micro User
logo in black.

Only E3.95

TO ORDER TURN TO THE FORM ON PAGE 159
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Special
reader offer

YOU
SAVE

Offer including
subscription

YOU
SAVE

E14.95 0 2 . 9 5 E2 E22 .95 E7

E19.95 E17.95 E2 E27.95 E7

E7.95 E6 95 E l E18.95 E4

MAIL ORDER OFFERS

This is
the game
you'll want
to play
and play
and °lay.
(And with 3,000+ questions,
it'll keep you happy for months!)

Complete packs:
Genus Edition
or
Young Player's Edition

Extra questions: Young

Cassette

51/4" disc

Player's Q-pack
Cassette only

bt'll;liht_  _11
HP.I:.- •  I  H i m  1 :

-"ii •  I -  i I .  I

It
[ I L L

for the BBC Micro
1;11

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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Commence

Renewals

BBC 'B caseate £ 3 5
5.25' disc 40T £ 5 0
5.25' disc BOT £ 5 0

7  ciao £ 6 5
with

E4 5
£80
E80
E75

2005
2006
2007
2:106

(state month)

UK
E u rope'

Overseas
BAG 'ET cassette E 3 5 £45 2009

5,25" disc 40T £ 5 0 E60 2010
5,25' disc GOT £ 5 0 DSO 201?

3' deo £ 6 5 E75 2012

Trivial Pursuit
With Without

Corrplele Packs s t b  * sub
Genus Ta p e  E7.95 E12.95 23921

Dec £12.95 £17.95 2384'5
Young Ta p e  E7115 C1295 238617

Mayers' D e c  £12.96 £1795 2399/9
Eery Quinton Puck

*foung Piayers' Ta p e  E3 .96 £895 2390/1

MAIL ORDER M U N I  O R D E R  F O R M
Overseas orders:
ALL GOODS NOW SENT AIRMAIL Valid to April 30, 1987

Please tick items in box below

Annual subscription
UK & Eire (Storting only) C l  5 2 0 0 1

Europe: &Mace E25 7 3 6 5
Overseas Air £ 4 2  2 0 0 4

Commence with    i s s u e
Renewals

UK & Eire (Staring only) E15 2 0 0 2
Europe: Surface C25 2 1 1 4

Overseas: A l  E42 2 1 1 3

Annual subscription
for cassettes and Viscs

UK

• These otters coly availabie ecoorreanied
by stbsoreeon order or renevel

Repton 3
hlI

With
sub *

Cassette £ 4 . 9 5
5.25' Disc E 6 , 9 5

• These oilers only available if scourer:Jailed by
subscription order or fellOwal

Wilhout
sub

£7.95 2 3 9 2 5
E9.95 2 3 9 4 5

Back Issue Magazine/
Tape Bundles
Bundle 1 „ l a n , l u n  1984
Bundle 2 Ju ly-Dec 1964
Bundle 3 J a n - J u n  1985
Bundle 4 J u l - D e c  1965
Magazine only
Magazine and lape
Magazine and disc

2115/18
211972
212316
2127/30

£5.96 UK E 7 9 5  Europe
E18.95 UK 24 .95  Europe
/24.95 UK 0 0 9 5  Europe

U o r
king M e g . .  5  25' clu

Td i t ) T t a c i 4 0  Track
1 . 1 1 1 1 M E I

M I I M I E B E I E
1 . 1 1 1 1 1 1 . . 1 1 M

£21.95 Overseas
£35.95 Overseas
£41.95 Overseas

Micro User back issues
UK E1.75 J u n e  1986 2 4 0 3
Europe E2  25 J u l y  1988 2 4 0 4
Overseas E3.75 A u g  1986 2 4 0 5

Sept 1986 2 4 0 6
Oct 1986 2 4 0 7

Jan 1968 2 0 4 3    N o v  1988 2 4 0 6
Feb 1936 2 0 4 4    D e c  1988 2 4 0 9

March 1968 2 0 4 5    J a n  1997 2 4 1 0
April 1988 2 4 0 1    1 e 0 1 9 8 7  2 4 1  f

May 2 4 0 2    M a r c * .  1967 2 4 1 2

Single copies of monthlycassette/discs
Any 5 tapes tor E15

1986
Megaroids J a n

Tipaka F e b
Morris Miner M e

Ghouls or Azzod A p r i l
Cavern Queer M a y

Pendr&gorr J19113
Royal Wedding J u l y

Frail Worm A u g
Pear Rider • S e p t

Rooldall
Wrtch Hunikt

Quasirmodo's Otild*
Maltese CroSS
Santa's Sleigh D e c

Ayo J a n
Rhondo F e b

DiTbo
HUrikitt Egg A p r i

IME1

2191413
2185187
2412115
2416118
242023
242426
242650
243254
2,436/38

Oct 2440442

2444/46
2446,50
2452/54
245659
245969
247072

Tem
C315

5 25' dm
40 tack B O  rock
t l

Teletext Adapter

4 1 : 1 9  T e l e t e x t  Adapter
Teelext A d l e r  • ABC
advanced ieletext &dogma

ABC advanced 'elegem software
Ace re fo, Europe M d  £17 for Overseas

E6995 2 0 1 1  L

£74.95 2 0 1 2
E7.95 2 0 1 3

Nightingale Modem + Commstar

Commstar
era

UK C102 95 2 3 7 8
Europe £100.95 2 3 7 7

Overseas C116.95 2 3 7 8

UK C29.95 2 2 7 9
Europe r32.0o 2 3 8 0

Overseas E36.00 2 3 6 1

Mini Office
gosi1 rdra

Instant Mini Office
cam

' Add £2 lot Europe Add C5 tor Overseas
t  Add E3 for Europe. Add E8 for Overseas

BBC 'B' cassette E14.95* 2 3 6 8
525* disc 40T E18.95* 2 3 6 9
525' disc GOT C16.95' 2 3 7 0

3- disc E19.95* 2 3 7 1

kuleel Mks 011oce C59.95 t 2 3 7 2

Upgrade Mini Office II to
In51.3A1 Mini Odioe C51.95t 2 3 7 5

I enclose luil tape/disc pack.

French on the Run
0-12 BBC 'B' cassette £ 9 . 9 5  2 3 5 9

5.25" disc 401 E11.95 2 3 6 0
525" disc 80T £11.95 2 3 6  I

Fun School

711:1
Age 2-5
Age 5-8
Age 8-12

233840
234244
234648

r - -  5 25' thec
lips 4 0  tack 5 3  rack

95 C 4 . 9 5  £ 4 . 9 5

Magic Sword

TTIEt

Classic Card and
Board Games
era
171E1

ARC 'Ey Cassera C0.95
5.25" Disc 401.,80T'

'Acid E2 Aof Europe Acid E5 for Overseas

No • I 24602
No. 2 2 4 6 4 6

2229
2229

5 25' disc
Yea * S t a c k  W i n s *
MOS C A  95 C 4 . 9 61

Classic Arcade Games
Cr21,,112 BBC 'B' 2246 /49

Tops
lin 06

525' drme
40 trAdt A O  Amok
CI 95 C 4 9 5

I I  I

Micro User
Binders

UK £4.95 2 2 2 1
Europe E8.25

Overseas E10.25

I

Dust Covers BBC B & / 2 . 9 5  2 2 2 0
ABC Master E 3 . 9 5  2 2 2 2
ABC Master Compact 1:113.95 2 2 2 4

European & Overseas
Postage Prices

leas43 add £2 postage per Mem
unless otherwise stated.

AI overseas items now sent Air mail. 1
> > > > > > > > > > > > > > > > >  > > > > > > > > > >

Don't forget to NI in your name and address overleaf. TOTAL

April 1987 M I C R O  USER 7 5 9



Payment: p lease indicate me thod  ( i )

0  A c c e 5 0 0 a s t e r c h a r g e i E u r O C a r r i /  B a r c i d y c a r c i N i S d

I J A . . 1

Cheque made payable
to Database Publications Ltd

BLOCK CAPITALS PLEASE

Expiry Date

L L 1

Name

Address

Post Code

Tel

Signed

Please allow 28 days for delivery

You can also order
by phone, Presto! or

Microlintc/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 roL ink  subscribers and other users
of Telecom Gold can also use the
Micro l ink  mailbox.

Orders: 061-429 7931
24 hours

Enquiries: 0116aml_5—pm480 0171

P rested
Key Page 89, then send your order to:

614568383
24 hours

MicroljnIctielecom Gold
72:MAG0011

2 4  hours

Don't  forget to quote your credit card
number A N D  your  ful l  address.

0
In NI CI 31S0c1



•

IBM £14.95 BBC £9.95
Apncot E14.95 01 £9.95
Spectrum £12.95 RS232 £14.955

For the Best Deals on Computers/Printers

DISK STORAGE

M.F. 50 Floppy
Disk Box

Holds 50 - 5.25"
Disks E9.50

MF10 Box E2.75

MD 10112 Micro
Disk Box

Holds 20 3.5" Disks
or 10 3" Disks

E7•85

ROCKFORT
A Trading Owision of V.gnesh Ltd

aloomfoeterer cod ofistrthotor of &af•re Illsk storage systems

The second Great Little Printer
from Centronics
GLP
Mark II

Price
E169.95 Inc VAT

Tractor feed -E13.50
GLP Ribbon -E4 each

PRINTER CABLES

CENTRONICS U P  II
(-  IMPROVED VERSION OF GLPI)
EVERYTHING IN THE OLD GLP+
- 100 cps in draft print mode
- 25 cps near letter quality
- 2k input buffer
-  Quad density graphics
-  50 million characters print-head life

All prices inclusive of VAT.
Please add E9.20 for carriage by

Securicor

TRADE ENQURIES INVITED For Sinclair and BBC spares please call

COMPUTERS
BBC MASTER 128K

with word processor + spread
sheet software
E449 Inc VAT

MASTER COMPACT
with 3.5" disc drive + word

processor
E449 Inc VAT

BBC 5.25" Disc Drives
Single 400K OS with PSU
Dual (2 yrs, Guarantee)
3.5" Drives with power supply
Single 400K DS-DO
Dual BOOK DS-DD

Rockfort Labelled 5.25" FloppyDisks
Prices include VAT and carriage
ID-SS/DO 481pi
10-DS/DD 48Ipt i n  MEI 0 box
I 0-DS/DD 961pi
25-55/DD 48tpi
25-DSO D 48tpi
25- DS/DD 961pi
50-SS/DD 4Btpi E 3 6 . 9 5
50-DS/DD48koi i n  MF20 bos £ 4 0 9 5
50- DS/DD 96tpi £ 5 9 . 9 5
Disks supplied in sleeves with write protect
notch, hub rings, labels and carry lifetime
guarantee.

Call for a catalogue or visit our
showroom:

ROCKPORT PRODUCTS
81 CHURCH ROAD
HENDON NW4 4DP

01-203 0191 =

£157
1249

E157
£249

£10.95
£12.95
£16.95
E22.95

in MF50 box £ 2 6 . 9 5
£39.95

I B AND S COMPIITIKM
E s 1 3

-.1111111w.- eirl i l leem-
41111

BUSINESS SYSTEMS. HARDWARE • SOFTWARE 0 1  pp,9011,f.gllov
VIDEO SYSTEMS • MEDIA SUPPLIES D e A t t sAPPROVED DOMESDAY DEALERS

•••••••
THE LENTON BUSINESS CENTRE
LENTON BOULEVARD
NOTTINGHAM NG7 2BY
ACORN PRODUCTS
BBC Master Compact from C3139
Phone for special package offers. Choice of
either Free Software. Disks, Plinths etc.
BBC Master 128
BBC Master ET (Econet tiling system only)
Master Turbo Upgrade
Master 512 Upgrade
Master 128 Eprom Cartridge
Master Compact RS232 Interlace
541< Upgrade kl tor BBC B+ 64K
2E10 Second Processor
6502 Second Processor
1770 Dtsc Interlace (tor BBC B)
ADFS ROM (BBC. or BBC B with 1770 Interlace)

DOT MATRIX PRINTERS
Kaga KP81 0 80 col150 cps *27 cpsNLOMannesmann

Telly MT 85 80 ccel 80 cps *45cps NLO
Epson LX 86 80 oal/120 cps *16cps NLG
Juki 5510 80cc4/180 cps + 30cps NLO
Jule 5510 Colour Upgrade Kt
Canon PW1 080 80coV150cps *27cps NLCI
Citizen 1200 80006'120 cps +25cps NUD
Citizen MSP20 AO earn°  cps +50cps

NLO (8K butter)

E3;0(al

E3291a
E99(c

C195r
El 1 a
E26 e)

E182 a
E3513?$2

E25(er
E41(d

C239(a)

E314(a si

l

E229
£249 a

E94 c
E239(a)
E 1 69(a)

E289(a)

DAISY WHEEL PRINTERS
Juk 61C0 20 cps E 2 4 4 ( a )
MP Daisy Junior 14 cps E 1 4 4 ( a )
MONITORS
Philips BM7502 H O  Res Mono Green +So...A
Philips 8M7522 High Res Mono Amber • Sound E T I a a i
Philips CM8533 Med Res Colour ROB .Composite

Video +Spund (Green screen switchable) C 2 4 2  a)
Taxan S u p e r  Vision III E329 a)
Hantare. Med Res Colour RGB/CV +Sound C 1 5 9 (a)

Microvitec 1431MS S$d Res Colour ROB E 1 7 9  al

Microvitec 1451MS Mad Res Colour ROB E 2 2  a
Microvitec 1441MS High Res Colour ROB E 3 7  a
Master Molitor Plinth E 1 2 ( c
Master Monitor Plinth well shell E 2 2 ( b

'All Monitors are supplied with a FREE BBC lead"

UK custo a s e  rners: ple add 15% VAT to all prices (including carnage)
EdUcational establishments ()hole] orders welcomed. When ordering
cheque or postal order lot the appropriate amount_

nri) L  I U .

Tel 0602 787923
DISC DRIVES
Direct VP00241 40'80T OS 400K
Direct VPD0243 dual 40BOT OS

BOOK (horizontal)
Direct VPD0246 4G-80T DS 400K +PSU
Wo o  VP00248 dual 40801 OS

BOOK +PSU (horizontal)
Cisrecr VPD0249 cluag 40801 DS

Book +PSU on Master Plinth
UFD MD8020 dual 40.80T OS 8001< (vertical)
UFO M0802E dual 40801 OS aooK

+PSU (Vertical)
Direct Dawes - Complete with a three year warrantyDISKS AND ACCESSORIES
3M 744 SSUD 480 5 25' (box of 10j
3M 745 DS/DO 48lpi 5_25' (box of 10)
3M 747 OS/DO 96spi 5.25- (bo. 0110
3M 35SS SSiOD 35" (box of 10)
3/A 35DS DSIDD 3.5" (box of 10)
Band S DSeDD 96tpi 5.25" (Case oi 1 0)
Lockable Library Center. 5 0  disc Mc)MODEMS

E99(a)

E194(a)
El 14(a)

E214(a)

E229(a)
E214(a)
E244(a)

Miracle WS2000 Auto Dial Boards and
Auto Answer Boards

Miracle W53000 Series (Hayes Compatible
Modems)

Miracle W5400.1 V2123 +BE)C Lead
Meade Databeeb Communications Rom
Pace Nightingale +Commstai .BBC Lead
Pace Cornmstar II Comma Rom
Nightingale Auto Dial( Auto AlISVe0( Board

and Software E 5 2 ( 0
Pare OBBS Bulletin Board Software E 1 9 ( e

•'" Please rive: BABT approval on Moderns only •••FANFOLD PAPER AND LABELS
2000 . 1Part 60em 1 l '  x 95" Std Pert E l

1000 x IPart 90gm PERFECT A4 Micro Pertwoo x Wart Ei5gm 11- x 9.5" Micro Pert l  c)
E9 c

1000 Labels 89 mm a 36 mm E l 3  cE4(d
1000 Labels 89 mm . 49 mM E 6 ( d
1000 Labels 102 mm .36 mm C 5 ( d

Please state Single or Twin Row when ordering LabelsAMX MOUSE AND SOFTWARE
MAX Mouse and Super Art E 6 5 4 d 1
AMX Pagemaker E 3 7 ( d )

Please state Computer leeB+IMASTER)

Ell(d
E13(d
E17(d
C23(d
E33(d
C13(d

il0 rise Elltic

E20f0)

korn E269r,
E144 a'
E24 a

E114(c
E28(e

PRINTER RIBBONS & ACCESSORIES
Epson 8143 Seria XONfXOFF +CK Butler
Epson 8148 Serial XON/XOFF +2K Buller
Epson LX 80/86 Rrobon (Compatible]
Epson 8302 LX Boss Tractor Unit
Epson 8338 LX 80$36 Single Sheet Feeder
Epson MX 81.1./FX8C. FX8Juki 5510

Ribbon (Compablde)
JUle 5520 Colour Ribbon
Citizen 1200 Ribbon
Mannesmann Tally M I85  Fabric Ribbon
Mannesmann Tally MT 85 Carbon Flat Ribbon
Mannesmann Tall, MT 85,MT86 Font Cartridge
Centronics Parallel Printer Lead (1.5m)

RA range of Ribbons 8 Accessories supplied
- Cal for detailsLANGUAGES

Micro Prolog E 4 9 ( d )  F o r t hISO-Pascal
i.44(d) L i s p
C42(d) C o r r a l

BCI-cloL ca7(c
v v, 2 . 1
B U S I N E S S  S O F T W A R E

C37(d V i e w  Sheet
E57(d V i e w  Store C 3 7 ( 0 1View 3.0 E 3 7 ( d

View Spell C 2 9  d V i e w  Plot (Disc) C 2 1 ( e )

Vi-lr View D r i v e r  Generator T a p e  E7(e) Disc Clilie)
C37 d V i e w  Index (Disc) E l  0(e)

Inter Sheet E39(d) b i t e r  Chart
Inter-Word E 3 9 ( d )  P n l e r - B a s e  r c u I
Wordwise E 3 0 4 c i l  W o r d w i s e  PlusUTILITIES E 3 7 ( d )
Fleet St. Editor (Mirrorsott) E 3 1 ( d

Fleet St. Editor Foes and Graphics (Merorsoft) E l l e :7 '15 i :
Fontwise Plus (Clares Micro SUIVI es) C l e e e
Replica III (Glares Micro Supplies)
Please state 40 or 80 hack when ordering
BOOKS (No VAT on Books)

Master Reterence Manuals: P a t t i  E14(d). Pan 2 ElF;$4Advanced Master Reference Manual

ATPL 'Sidewise' (State Roe B+.1

Veoe G.I i •
V * *  3
V w.  S Ivo)
BCPt

ISO Pascal

ROM BOARDS'Large Range -  Phone lot details'
Eis.Selel F  nal

(  4.50(e I M O  Ne,,,,,

Es(e L i s aN e i  V l e . ,  s h n t
te We

cce m4.01505°4.: )
Governowire and

UK Carriage rates: (a)ce.50- courier insured delvschey• (b)E3.50. (c) L2.50. s tE I 0 .  (e) C1.00
a va•latk, on teCnicytt

please enciose a A l l  prices we correct at time ol going lo press. All e r s  are subject to *raj l e y .  Al prices are
subect in change without prior nog-cation and are available nil request. Current price list is

Eno)
C2.89(e

ESqlES Elib
E t *

C2.24(e)
C7.60(e'l

E4.50(eE4(1
E.5.50(e)

Et ?le)
£610,

E32(1 E32(d
E32(e)
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CAREY ELECTRONICS
computing and communications

PRICES PER BOX OF 10 DISCS M E M O R I E S  (BBC COMPATIBLE)DISKS ALL DISCS FULLY GUARANTEED
2754-250n5 £ 2 . 5 0  4 1 2 5 6 - 1 5  E 2 . 5 0
27128-250ns E 2 , 8 0  4 1 2 5 4 - 1 5  £ 5 . 0 040 TRACK 8 0  TRACK

5.25' Distiestes 2 7 2 5 6 - 2 5 0 n s  £ 5 . 0 0  4 1 4 6 4 1 5SSOD D S / I D D  S S . C D  D S ' I D D £5.00
STORAGE MASTER E 1 1 . 0 0  E 1 3  00 E 1 5 _ 0 0 27C256-250ns r e • W  4 1 4 1 6 . 1 5£17.50 C2.50
NASHUA (Lib Cased) E l  2,00 E 1 5 . 0 0  E 1 6 . 0 0 6264LP-15 1 2 7 5  6 5 C O 2 C m o S£18.50
MAXELL 0 4 . 0 0  E 1 6  00 E 1 6 . 0 0 8271 FOG E 3 7 . 5 0  C P U  2Mhz£21.00 E9.00
UNBRANDED C  6.00 C  8_00 C  9.00 C 9,00 4 1 6 4 - 1 5  £ 1 . 0 0  C P U  4Mhz £18.00
BULK PACK (25 Discs) E 1 4 . 0 0  E 1 7 . 0 0 8271 T T L  /4 CMOS Chios (Ex CFS ROM)£18.00 £42.50
50 DISCS (in lockable storage Cox) £ 4 5 . 0 0

5.25- head cleaning disc with cleaning solution FREE
E50.00 LISTING PAPER

with every 50 discs purchased 11" x 9.5" Microperiorated 60gsm 2000 sheet £ 1 1 . 5 0 £3 P&P]
3.5"Diskettes, Storage Master, Nashua, Sony (Box of 10)

SS/DO £ 2 3 . 5 0  O S ' C D £3250 FLORA ELECTRONICS
14 LEVER STREET, PICCADILLY,
MANCHESTER M1 1LNBATTERY BACKED RAM MODULES

16K E 2 5 . 0 0 Tel: 061-228 3553
CALLERS WELCOME32K E 3 5 . 0 0 Educaboned & Instilutonal orders welcome
All peon include VAT & P&PP

For The BBC Microcomputer System - Computers - Pheripherals - Software
Master "128" 4 7 9 . 0 0  P a c e  "NighOngale" 1 1 1 5 5
Master 'Turbo" 6 1 9 , 0 0  A c o r n  1770 CPS 4 9 , 9 5
Master "512" 7 2 0 , 0 0  A c o r n  ADFS ROM 2 9 . 9 9
Master 'Compact' f r o m  458,00 A  .-TP .L "Sidewise' ROM board 4 3 . 7 0
6502 Second Processor 1 9 9 , 0 0  A , M . X .  Mouse f r o m  69,95
280 Second Processor 3 9 9 _ 0 0  D ig imou se with Grafi x 3 9 . 9 0
32016 Second Processor 1 3 0 0 , 0 0  D ig imou se with A rtroom 5 9 . 9 0
Acorn "Prestet- Adapter 1 2 9 _ 0 0  Gra fpad  2 7 5 . 5 0
Acorn "Teletext" Adapter P . O A ,  Da tapen  Lightpen 2 5 . 0 0
Acorn "IEEE 488" Interlace 3 2 5 _ 0 0  Microvi lec monitors f r o m  249.00
Pace Auiodial-Auto Answer Board P h i l i p s  BM7502 (1 2" green) 9 2 . 9 5
with Free Auto-Dialing software 5 6 . 3 5  P a c e  'Com m star' 2 9 , 9 5

We accept MAIL ORDERS. Please send cheque payable to:
CAREY ELECTRONICS

7 Church Road, Walton-on-Naze, Essex C01 4 80F
Tel: Frinton-on-Sea (02556) 6993 (9am to 9om)

Disc Transfers on a BBC
BBC < - >  MS-DOS B B C  < - >  CP/M
CP/M < - >  MS-DOS T o r c h  < - >  MS-DOS

These four programs run on a BBC micro with a 1770 (It+,
Master, Compact, B with 1770 upgrade): depending on the
size of your BBC disc drives you can read and write many
formats, including:
MS-DOS: Amstrad PC1512, Apricot, Atari. Nimbus, IBM
CP/M: A c o r n  Z80. Amstrad. F.p,sen , Kaypro. Osborne.

380Z. 480Z.
Torch CPN, BBC DFS and ADP'S
Prices: £ 1 9 . 5 0  each E 3 4 . 5 0  for any two

£49.50 for any three E .59 .50  for all four

BAKsott 20 Leys Avenue Cambridge CB4 2AW

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 for items Cl 00 or over
Personal export specialists.

ALL EXPORT ORDERS TESTED BEFORE DESPATCH
Prestel Mailbox No 614 860 329 Telex Nos_ 2951 41 --TxLINK

Quote MBX 614 860 329
Mighty Micro Bulletin Board Service on line from 7pm-Sam Mon-Sat

and all day Sunday either 300 or 1275

MIGHTY MICRO
NO ORDERS TOO SMALL

268 Wilmslow Road, Fallowtield, Manchester M1 4 6WL
Telephone. 061-224 8117
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ADVERTISERS'
INDEX

21st Software 1 5
4mation Educational

Resources 8 0
Advanced Memory

Systems 3
Amcom Software 8 0
Am ig Systems 1 0 0
B&S Computing 1 6 1
Baksoft  1 6 2
Beebug  3 4 , 3 5 , 3 6
Birkda le Software 1 4 2
C&F Associates 1 4 4
C.A.Special Products__ 114
Care Electronics 4 6
Carey Electronics  1 6 2
Centec 1 4 4
Central Telemetry 1 4 0
Chalice Software 6 2
CJE Micros 1 0
Clares 1 2
CMS Soft 1 1 4
Compumart 1 2 9
Computer Care South 1 4 2
Computer Concepts 4 5 , 7 1
Computer Express 1 3 5
Computer Repairs 1 3 5
Contex Computing  1 0 0
C.P. Microsystems 1 0 0
Database Exhibitions  1 5
Database Publications

38.82.121,124.132
Database Software

52,53.66,68.76
Data Store  1 0 0
Design People Software 8 0
Direct Disk Supplies 4 8
Doctor Soft 1 3 5
Dram Electronics 5 8
Flora Electronics 5 8 . 1 6 2
G. P.D. Systems 2 4
Ground Control 6 1
High-Level Algorithms 1 5 6
HSV Computer Services 5 8
IDS Computer Supplies 1 3 6
lxchel Software 1 4 2
LAN Computer Systems 7

Malvern Software   1 4 4
Mancomp  1 1 4
Manor Court Suppl ies  135
Mansfield Computers 1 4 4
M icroboss 1 4 4
Microdis  1 3 4
Micro Help  1 3 6
Microman Computers 3 0
Micro Media 1 3
Mighty Micro  1 6 2
Mikes Computer Store 4 6
Minerva Systems  1 1 7
Morley Electronics 8
Nebulae   1 4 2
Opus

Supplies. 25 ,83403,143
Oriole  1 4 2
P&H Electronics  2 0
Paul Fray  1 4 2
Peartree Computers. 149-155
Pineapple Software 6 2
PMS Communications 7 9
Qua I-Soft 1 2 0
R&D Speech Technology 4 4
Rockfort Products 1 6 1
S.A.Software House 1 4 2
Selec Software 5 6
Serious Statistical

Software 1 4 4
Silicon City.  1 4 0
Slippery Slug 1 3 6
Sol id isk Technology 2 6 - 2 9
S,P.Electronics   1 4 2
Superior

Software 2 , 1 6 3 , 1 6 4
System Software 1 1 7
Technomatic   1 0 4 - 1 1 3
Those Engineers  1 1 7
Twillstar Computers 1 6 , 1 7
Vine Micros 5 0
Vision Software 1 0 2
Voltmace 4 2
Watford Electronics... 84-95
Weserve  5 6
Zone Four  6 1
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Commander Stryker under fire B o Ming in the air A n  mean close-tip E n e m y  equiprosini (Enhanced
In the city B B C  Master version)

STRYKER'S RUN for the BBC Micro B, B+, 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 Notions and the Volgans 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 ol the Volga n s next
offensive. if the 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.
Your character in the game can jump, run, duck, fire his laser pistol and throw grenades. He can also board aircraft and fly
them, making use of their more powerful weaponry
Your opponents, the 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), £14.95 (Master Compact 31/2" disc).
PRIZES PRIZES PRIZES PRIZES PRIZES PRIZES PRIZES PRIZES PRIZES PRIZES PRIZES
It you complete the game, you can enter our competition. The prizes include a radio controlled 4-wheel-drive off-road racer (worth
£200) complete with control system, trophies and £20 in consolation prizes
Closing date: 31st March, 1987.

— SUNRIOR
S  SOCRUARE A C O R N S K T/  Limited _ - - - - •

Dept. P53, Regent House.
Skinner Lone,
teedslaS7 1AX.
Telephone: 0532 459453. 24 HOUR TELEPHONE

ANSWERING SERVICE FOR ORDERS

A Camouflaged Battle fortress
(Enhanced MC Master version)

Compatible
wfth the BBC B,

B+, Mosier
and Master
Compact

computers.

OUR GUARANTEE
•  All moil Order, we

despatched within 21
hours by first-class past

•  Postage and packing iS
free

•  Foully cassettes and
discs will be replaced
immediately
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The Superior Collection Volume 2 features one brand new game,
Kix, together with 7 of Superior Software's smash hits for the BBC Micro.

KIX is a fascinating strategic game in which you play the role of the
intrepid Kix, whose objective is to take control of each of 20
quadrants; you must cover at least 75*/0 of a quadrant's area in order
to seize power over the entire quadrant- You can choose to move
quickly or, to earn extra points, take a slower pace — but be ready to
speed up immediately if you get cornered. The quadrants are
guarded by Tracers who are aided and abetted by the fast-moving
Fuse. Two excellent soundtracks add to the atmosphere of this
fantastic game which is worth at least E7.95 in its own right.

BBC Micro dual cassette  5 9 . 9 5
BBC Micro 51/4- disc £ 1 1 . 9 5
BBC Master Compact 31/2" disc £ 1 4 . 9 5

/  SUPERIOR\ •  SOFTWARELind

Please make
all cheques
aaYablelie
'Superior
Solhvare Lid"

Dept. SCA3, Regent House. Skinner Lane, Leeds LS7 lAX. Telephone! 0532 459453.

Here's what the computer press said about some of the other titles on
this compilation package:—

REPTON 2: -Repton 215 better than anything I've played an the 88C
Micro or Electron. Brilliant!" ,  ACORN USER

DEAIHSTAR: -Deothstor ma super tag, all action arcade classic
it's the sort ot game that you can't put down T h e  graphics are
excellent and the scrolling Is very smooth in all tour directions
The pace is last and turious even on the starting screen. This action
packed game is recommended 101 all arcade garners"

ELECTRON USER

SPACE PILOT: -The prolessional presentation — well up to the USUOt
Superior standard — coupled with the incredible addictiveness
makes Space Pilot a mug tor all shool'emup tans

Instructions 6 5 %
Playability 9 5 %  A w a r d e d
Graphics 9 0 %  *  *  *  *  *
Value tor Money 6 5 %  ( l o p  Roiling)"
.. , HOME COMPUTING WEEKLY

CRAZY PAINTER: "Great sound and graphics. smooth and accurate
animation, responsive and simple controls

Instructions 7 0 %
Playa bility 1 0 0 %  A w a r d e d
Graphics 1 0 0 %  *  *  *  *  *
Value For Money .  I X %  ( T o p  Roti V "
... HOME COMPUTING WEEKLY

All games are compatible with the BBC B, BA- and Master series computers.

_E l
VISA

24 HOUR TELEPHONE
ANSWERING SERVICE FOR ORDERS

OUR GUARANTEE
•  Al. mail orders are despatched

within 24 hours by IIPA-C IOSS pass
•  Pastope and pack Inc; is Tree
•  Fouiycosseitwsanddiscswili be

replaced immediately.
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DEATHSTAR

(kr: C R A Z Y  PAINTER

loae4711,,
Here's what the computer press said about some of the other titles on
•h is compilation package: —

RE PION 2: "Replon 2 is better than anything rve played on the BBC
Micro or Electron. Brilliontr A C O R N  USER

DEATHSTAR: -Deuthstor is a super fast, all action arcade classic,
It's the sort at game that you can't put down T h e  graphics are
excellent and the scrolling is very smooth in ail tour directions.
The pace is last and furious even on the starting screen. This action
packed game is recommended tor all arcade garners,"
„  ELECTRON USER

SPACE PILOT: 'The professional presentation — well up to the usual
Superior standard — coupled with the incredible add ictiveness
makes Space Pilot a must for all shootem-up tans

Instructions 6 5 %
Playability 9 5 %  A w a r d e d
Graphics 9 0 %
Value for Money 6 5 %  g a p  Rating)"
... HOME COMPUTING WEEKLY

CRAZY PAINTER: 'Great sound and graphics, smooth and accurate
animation, responsive and simple controls

Instructions 7 0 %
Playability 1 0 0 %  A w a r d e d
Graphics 1 0 0 %
Value Far Money 1 0 0 %  C r o p  Rating)"
... HOME COMPUTING WEEKLY

1th the BBC B, B+ and Master series computers.

—
24 HOUR TE LE PRONE

ANSWERING SERVICE FOR ORDERS
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OUR GUARANI"'
•  A l  1 rybot I otclots OM despatched

V I S A  w i t h a l  24 hotim by first-class posl
•  Passage ood pockrnQ s free
•  Faulty Cassel/es ana oiscs will tie

rep laced  .mmechale l i
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