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Communicating with the outside world can present its own special
problems. Fortunately help is at hand for BBC users in the form of
Nightingale and Commstar.
The Nightingale modem has become the standard by which
others are judged. Combining simplicity of use with true
multi-baud rate operation, Nightingale can provide access to
both Viewdata (1200/75 & 751200 baud) and full duplex (300/300
baud) systems. Furthermore, Nightingale can be expanded to
include auto diallauto answer facilities with full software control.
Commstar THE communications software for the BBC, is now better
Than ever! The new enhanced version now avai lable on a 16K
Eprom is totally compat ib le with the new Master Series BBC
computer. Commstar's features are too numerous to list here, so
please ask for a fact sheet.
Available also for Commstar, is a Technical Appendix Manual for advanced
Nightingale and Commslar are ava i lab le  direct from Pace or from good  dealers everywhere

Nightingale Modem E 9 9 . 0 0
Commstar II E 2 9 . 5 7
Please add carriage and V.A.T. to the above pric
P & P (U.K.): £0.75 with Nightingale £2.50.
Comprehensive tact sheets are ava i lab le  lor these and oMer Pace products.

PACE Micro Technology
Juniper View, Allerton Road, Bradford, West Yorkshire.
Tel. 0274 488211 Te lex  No 51338
Prestel Mailbox No. 274 729306
Telecom Gold Mailbox No PCE 001
Int. Tel. No. +44 274 488211
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Suitable for virtual ly ALL computers wi th  51/4" drives
whether single or double sided. I f  a single sided drivel then you
wil l  be able to get twice the storage as you can flip these over.

4

11

Access

Specification:
'Double Sided Double Density 40 or 80 track
• Hub Reinforcing ring means TOTAL reliability
* Truly REVERSIBLE with 2 notches & Index holes
* TWICE the storage at HALF the cost!

Perfectly suitable for Double Sided Disk Drives
* All our bananas are individually certified
* Made to our specifications by a major manufacturer
• Lifetime watTanty on EVERY banana
* You can't afford to keep driving to your disk shop with prices like

these. Just pick up the 'phone, & we'll have them at your door in a
trice!
If you don't need disks today, just keep this ad,

• Only when stocked. Please understand that we can ONLY despatch
your order when we have RECEIVED it. and even THEN you will only
GET IT when the Post Office get around to DELIVERING IT

* Grown exclusively by
DISKING (MU)
FREEPOST
Lip hook 11111111Hants. GU30 7BR
Tel: (0428) 722563 (24hr Order Hotline)
If coupon clipped -  just call

Only Nsenbirg exc VAT

VISA

G A AS

inc VAT  per  ten-pack)

Post To: DISKING FREEPOST Liphook Hants GLI30 7BR
Tel: (0428) 722563 (24hr order hotline)
Please rush me b o x e s  of bananas at E9.95 per box
plus P&P at E1.09 per box Total E.11.04 per box inc VAT,
P&P is 86p/box for 3.5 boxes, 69p/box for 6-9 boxes
Ten boxes or more are POST FREE

Official Government orders are welcome.
FREE 'Go Bananas' badge with every ten-pack
All orders despatched in 4 hours

Name
Address

t o m b :
I  enclose cheque payable to DISKING or please
debit my Access/VISA card No:-
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The Micro User welcomes program list
ings and articles for publication. Material
should be typed or computer-printed, and
preferably double-spaced. Program l ist-
ings should be accompanied by cassette
tape or  disc. Please enclose a stamped,
self-addressed envelope, otherwise t he
return of material cannot be guaranteed
Contributions accepted for publication will
be on an all-rights basis.
t 1 9 8 6  Database Publications Ltd. N o
material may be reproduced in whole or in
part wi thout  wr i t ten permission. Whi le
every care is taken, the publishers cannot
be held legally responsible for any errors in
articles_ listings or advertisements.
The M i c r o  U s e r  i s  a n  independen t
publication and neither the BBC norAcom
Computers Ltd are responsible for any of
the articles in this issue or (Cr any of the
opinions expressed
News trade distribution: Diamond Euro-
press Sa les  &  D is t r i bu t i on ,  U n i t  1 ,
Burgess Road, lvyhouse Lane, Hastings,
East Sussex  T N 3  5 4 N A .  Te l :  0 4 2 4
430422_

FEATURES
9 N e w s

All the latest happenings and new arrivals in the ever
changing world of your BBC Micro.

64 Mach ine  Code
How to harness the power of conditional loops on the
6502: An introduction to flags and the Program Counter.

67 Adventures
From the depths of Twin Kingdom Valley to the heights of
Hampstead, our expert adventurer is the guide you need.

101 V D U  19
How one of your BBC Micro's most powerful graphics
commands can create the illusion of animation.

102 Beg in  Here
The mysteries of arrays revealed: Why they're needed
and how to use them.

108 M a s t e r  Class
Our evaluation of the Master considers two items of the
built-in software — View 3.0 and Editor.

_112 B o d y  Building
Our electronic wizard turns his thoughts to circuit design
with a look at logic gates and Carnot maps.

133 Micromai l
The part of the magazine you write yourselves y o u r
news, views, brainwaves and moans.

145 M i c r o l i n k  News
A monthly progress report on the growth of Britain's
nationwide on-line database for micros.
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32 P e a r  Picker
Can you avoid colliding with
Plastered Patrick in your
attempts to survive as a
professional pear picker?



1 UTILITIES
61 V i e w  Preview

Our versatile screen driver for View
lets you preview a whole page at a
time, complete with highlights.

105 Basic  Events
Control of events can be difficult from
Basic unless, of  course, you use
this powerful routine.

119 Learner
Add power and flexibility to your
word processor by teaching i t  those
special key sequences.

20 So f tware  Scene
A feast of games here, from the zap
and blast of Psycastria and Airwolf
to the subtleties of Graphics
Adventure Creator.

27 R O M  Roundup
The Speech System from Computer
Concepts comes under scrutiny. How
does it sound?

34 Hardware  Scene
We investigate the potential of the
combination 6502 second processor/
controller board from CMS.

Contents ))--
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37 D T I  Modems
A look at the modems-in-schools offer:
Has i t  been sufficiently thought out?

41 P e n d o w n
An evaluation of a ROM-based word
processor specifically aimed at the
junior to infant range.

43 Dyslexics
A guide to the way the BBC Micro
can be used in overcoming dyslexia,
with some useful dos and don'ts.

45 S o f t w a r e
Our experts cast a critical eye over
some of the latest releases to reach
the education scene.

47 A n y  Questions
This invaluable program allows you to
create a series of multi-choice tests.

50 Let ters
Our reflection of the lively staffroom
debate on the role the BBC Micro
can play in education.

87

91

94
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Acorn: The Future?
Jo Stork looks at market trends and
asks some pertinent questions about
the future of the BBC Micro.

Application
From structural reports to contractors
wages, how the BBC Micro provides
valuable support for a surveying
business.

Spreadsheets
Getting to grips with operator
precedence is simple when it's
explained as well as this.



CUB'S COLOURFUL MASTER 41'w
PIEE

Model Roso•Jtcm Screen Bendnidit, Appicetion
1431,0$4 Stoodard 452t1-fls 550011 - 18 MHz EduCabOo. Hoene. Calou-

graphcs use
14511054 Me‘Sium 6531H1 • 550011 Anti•lare 18MHz 80 column, te,ii-processing

H•gh oualitg graphics
1441,054 High 8950) x 550M Antivians IBMPlz High•resolufrOo graphic's/NI

text appheatons
hi

A .  corn's BBC Master Series bring exciting ne•,,, evc2is of
sophistication to a proven family of micro computers.
Unfortunately, not all monitors on the market can do

justice to the Master Series colour display capabilities.
That's why more BBC users choose a Microvitec CUB

colour monitor than any other — because every model in the
CUB family is a masterpiece of high performance British design.
The clarity, depth of colour and rock steady image seen on a
CUB display allows the user to exploit graphics and text to the
full — just ask fora demonstration of a CUB alongside someone
else's monitor and you'll be totally convinced.

In the meantime, the picture above amply demonstrates
why a CUB is a delight to the eye in more ways than one.

TOUCH SCREEN OPERATION
Touchtech 501, designed for

operation with all CUB metal
cabinet monitors — the ultimate
in user friendliness.

BBC
COMPATIBLE

For free, full colour brochure contact

MICRO VITEC

COLOUR MONITORS
Futures Way. Boiling Roo, Braafora BD4 7TU. West Yorkshire.Airailable iaiith tilt and wove! o p t /  A l s o  (the-Able are Microoteca raoige oi popular BBCcomoatible

metal cabroe moodos1431/L454,1451•M54 14 Als4 T e l :  (0274) 390011/726500. Telex 517717 MVITEC G.
Avtimb)e from frIvai Strew. CeMputer RetaJlers and branchesç4 W H Stmt. Boots. John Loves Partnership. Laskgs and Como
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1111170 PIEDIR ComputerSupplies
0107 52698 or 0707 50913 Rydal Mount Baker StreetPotters Bar, Herts EN6 2BP

3+ 6+
2.95 240
2.95 240

UNBRANDED 51/4" DISCS
Certified lifetime warranty
hub rings, envelopes, labels
Prices per 0 Discs 1 0 +  3 0 +

Tracks
SS/DO 40 7 . 5 0  6 . 8 0
DS/DO 40 9 . 0 0  8 . 2 0
DS/DO 80 9 . 5 0  8 . 7 0
3M 51/4" L i f e t i m e  Guarantee
SS/DO 40  1 1 . 9 0  1 1 . 0 0
DS/DD 40  1 4 . 0 0  1 3 . 2 0
SS/DO 80  1 7 . 5 0  1 5 . 5 0
DS/DD 80  1 8 , 7 0  1 6 . 5 0

3M 31/2" TPI
SS/00 1 3 5  2 1 . 9 0  1 8 . 5 0
DS/DD 135 3 0 . 2 0  2 5 . 5 0

VERBATIM DATALIFE
SS/DO 40 1 2 8 0  1 2  40
DS/D0 4 0  1 5 8 0  1 5  40
SS/DD 8 0  1 5 , 8 0  1 5  40
DS/DD 80  2 0 , 5 0  2 0  10

COMPUTER LABELS
Continuous fanfold P r i c e  per 1000
sprocket fed 1 , 0 0 0  2,000+

70 x 36 4 4 0  4 . 0 0
89 x 36 4 5 0  4 . 1 0
89 x 49 6 2 0  5 . 7 0

102 x 36 4 . 7 0  4 . 4 0
Please stale no of labels across
srats (I 2013)
91/2" BACKING SHEET FOR FIXED
TRACTOR P r i c e  per I ODD

2.000
70 x 36 3 across 4 . 0 0
89 x 36 2 across 6 6 0

102 x 36 2 across 6 7 0

ENVELOPES
110 x 220 4f/4x8s/e
White Self seal
90gsrn
Manilla Banker
Gummed 70gsm
Bond
324229 1 23/4"x9''
Manilla sell seal
90gsm

COMPUTER PAPER
Plain, lanfold, micro pert edges

Price
Boxed per box

500 11 . 9 0

500 9 . 9 0

250 17 .90

Wech11000$ P n c e  per to,
CPP1 Etir I  be. 2  itts*

11 x 916 6 0  2  1 3 , 0 0  12 .20
80 2  1 6 . 2 0  14 .60

EXACT A4 7 0  2  21.50 1 8  90
112/3 x 91,4 90 1  13 .70  11 5 0
EXACT M Fixed Tractor Feed

1213 x 91/2 80 1  1 6 . 7 5  1 4  20
100 1  2 9 . 0 0  27 .50

PRINTER LEAD
Centronics lead to  connect EIBC to
EPSON KAGA CANON etc

i mtr - 6.50
2 MIT -  8.50

Pan tilt revolves around 360'
12.5' bitable up and down
Adjustable by inside screw.

12" MONITORS £ 1 4 . 0 0
14" MONITORS E 1 7 5 0

Achustabli (with arm)
Desktop
Magnifying Cursor Line.
Paper Height Adjustable Clip.
Paper Thickness Adjustment.

PRINTOUT BINDERS

Adjustable hardback ring binder
for 11 x 91/2 1 2  x 91/4 can't paper

40mm paper capacity
BLUE RED or BLACK

£4.90 each
sett5 Indexes E2.30

•  Educational and HMG orders accepted. •  Trade enquiries. I  Personal callers welcome.

SWIVEL BASES
FOR MONITORS

A4
COPY

HOLDERS

f19.130
0100

ALL PRICES INCLUSIVE OF POSTAGE & PACKING
Please add VAT at 15%

PRINTER RIBBONS
Mixed types tar quantity breaks, 1 &
2 offs if ordered with other
products.

ACORN AP 80
AP100

INK JET CART.
BROTHER HR 5

M1009
HR15 MS
HR15 Fobnc

CANON PW1 156/1080
Red Brown Blue Green
CENTRONICS G L.P.
DAISYSTEP 2000 M/S

Fabric
EPSON FX/MX/RX 80
Red Blue Brown Green

LX 80
Red Brown Blue Green
JUKI 6100 MS

6100 SS
Red Brown Blue
2200 Fabric
2200 SS
2200 coff

KAGA KP810/910
Red Brown Blue Green
M/TALLY MI 80 M/S
NEC PC 8023
OKI 80/82
Reft Brown Blue
PANASONIC KXP 110
QUENDATA 2000 Ms

Fabric
SEIKOSHA GP 80

OP 100/250
OP 500

SH1NWA OP 80 M/S
SMITH CORONA

EL 1000/2000 M/S 8,50
Fabric 3.90

Correctable 5.00
STAR GEMINI 10x 15x
Red Brown Blue
NL 10
WALTERS WM 80 WS

7,50 per 4
3.00
3 70
350
3.60
3.40
5,30
3.70
3.10
4.90
3.00
4.20
300
420
250
1 60
2.50
3.70
310
4.00
3.40
5.30
4.00
3,60
160
240
750
3 10
490
2.95
2.95
3.90
&CO

280
3.20
3.00
3,10
2.90
4.70
320
260
4.20
260
350
260
350
2.10
1.30
2.10
3.40
275
3.60
2,90
4 70
3 20
300
1 30
200
6 30
2 60
4 20
2.40
2.40
3.30
3.20

790
360
4 70

1.60 1  30
2.40 2 0 0
560 4.90

If the ribbon you require is not listed
ring 0707 52698 and let us quote

DISC MAILERS
Price each 5 0 +  1 0 0 +

Rigid Cardboard
holds up to 3 discs 4 0 p  2 8 p

Cre2d4it-
our

MM 100N
51/4 x 100

MM 70L
514 x 70

MM5OL
51/4 x 50

mm401_
3Y2 x 40

Rexel Mini
Disc Box 30,

51/4 x 30
Brown smoked
Tilt l id  C ream plastic base

Plastic
Library
Case
51/4 x 10

M a w
ovwxt,

gibe

DISC BOXES
mm 100 5,/;, loc 1190
 MM 70 5 1 / 4  x 70 1 0 , 9 0
MM 50 5 %  x 50 8 . 9 0
MM 40 3 1 / 2  x 40 8 9 0
Mini Box Rexel 51/4 x 30 5 0 0
Library Case 51/4 x 10 1  50
All MM boxes anti-static with lock

DISC CARE
51/4" Head Cleaning Disk with
1 5m1 cleaning solution 5 5 0

Orders 0107 52698
F i r n i n  i r t i r r u l  i n r n i n  t r i t r n a l

IILINLI I ici_ur,  i  111-1\1-1 I 0_1_1111-I 111 1C1-1 I 0_1_111 1-1 10_1\1_11 0_1_111 1-



MORLEY ELECTRONICS
The Morley Teletext adapter introduces you to
the world of Teletext at a price that wont break
the bank. Inside it you will find the latest in
second generation Teletext chip technology,
which unlike our rivals who are still using chips
designed more than eight years ago, will be fully
compatible with any future advances in the
Teletext system.
With the Morley adapter you will get a unit that
automatically tunes itself in to the required
station (no more messing around with
screwdrivers in the back of the case), a user
friendly menu driven program, easy to follow
instructions and a 12 month warranty. Add to
this the free downloadable telesoftware and we
are sure that you will agree that we are offering
you one of the best bargains on the market
today.
For technical details please ring Morley
Electronics on Tyneside (0911 262 7507.
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 BBC or
MASTER computers.
This fully compatible unit, currently available in either 1 or  2
megabyte versions comes complete with operating software on
ROM, power supply, battery backup and a comprehensive user
guide. add to this our usual 12 months no quibble guarantee and
we're sure you'll agree Morley have done i t  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
O 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 DFS.
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 load/save, byte
file access, all relevant OSFSC commands, and contains a formatter,
verifier and 'sector' editor for use with the RAMdisc.

Catalogue structure allows up to 2.709 files.
APPLICATIONS
Programs and ROMs can be written to take advantage of directly
accessing a single RAMdisc, allowing the possibility of spreadsheets
with more than 512 x  512  cells, million-character documents with
immediate access and editing of any section, manipulation of 2
floating-point arrays each with 228 x  228  elements, a fast-access
database with 10,000 100-character records, or even just a large
printer buffer(
Accessible through the user's software for direct storage of eg:
basic procedures. variables, large arrays etc which can be
downloaded into the BBC's RAM or read directly. (We are hoping to
be able to supply an extended basic ROM late this year, to allow
'transparent access' to the Ramdisc, which wil l  effectively expand
the BBC's RAM to about 1020k.)
OPTIONAL S IDEWAYS R A M  UTILITY (suitable for use with
any 16k SWR)
Sideways ROM images can be saved to the RAMdisc under a
special directory which, when enabled, wil l  be used when an
unrecognised •  command is trapped for the ROM to load sideways
ROMs from disc into Sideways RAM. The •  command will then be

To order please fill in and send order form to: MORLEY ELECTRONICS, Unit 3, Maurice Road led
Please send me- Qty. 0  Morley Teletext adapters f  74 45 inc. VAT & P&P Q t y .

•  Simply plugs into the Plus 1 interface.
•  Low power consumption, less than 200ma.
Optional power supply available.
•  User friendly menu driven software including
extended OSCLI and Osword commands for
access from BASIC programs.
•  N o  user-RAM required (PAGE remains at
default value).
•  FREE Telesoftware, no access charges. let
present updated weekly)
•  Save selected pages to disc/tape for later
retrieval.
•  Full access to all Teletext services and
channels eg: CEEFAX, ORACLE. 4-TEL.
•  Gives you a reel-lime clock at your disposal
(*TIME).
•  Free software upgrades to allow for any
enhancements to the teletext service, Eg: extra
channels, full field data on cable & satellite
systems etc.
•  Easy to follow comprehensive user guide.
•  No  hardware limitations, it can for example
receive virtually unlimited numbers of channels.
•  Works with Solidisc SWR.

Qty. 0  Teletext software on Rom ( e 0  C24.95 inc. VAT & P&P.
Qty. 0  Teletext software on Disc 4  C23.95 inc. VAT & P&P.
Qty. 0  M/B DESIGN7 screen designer f 8 - 9 5  inc. VAT & P&P.
Qty. la Teletext utilities on Disc E 5 . 9 5  inc. VAT &
Qty. 0  Optional PSU f 9  95 inc VAT & P&P

NB. ROM or Sideways RAM software
must b e  purchased w i t h  Te l e t e x t
Adapters.

P H O N E No.

t."0  S
t)# A  It•Nt,

01'

Qty
Qty
Qty
Qty
Qty

ustriel Estate, Weasond,
Li 1 Mbyte RAM disc

• 0  2 Mbyte RAMdiscUtils ROM
0  Eprom Programmer v.1
El Eprom Programmer V.2
0  Desfax

Please delete 40/80

NAME

ADDRESS

P O S T C O D E

•  Utils disc available including printer drivers
allows pages to be selected and dumped direct
to a printer (no more TV or Radio Times to buyl.
ELECTRON TELETEXT ADAPTER
Electron adapter now available, including
emulated Mode 7 allowing you to run long
Adventure type programs. Please ring for details

passed to the new ROM image and i f  still unrecognised the next
ROM wil l  be loaded. If no ROM loaded from the RAMdisc
intercepts the •  command i t  will be passed to the current filing
system as usual. ROMs on RAMdisc can be individually disabled in
the same manner as 'real ROMs in the BBC itself. Up to 104 Bk
ROMs can be saved onto the standard 1Mb RAMdisc, and the total
load time (excluding time taken by the ROMs to process the
command) for 100 ROMs is just under 9 seconds. All relevant
control software for disabling/enabling ROMs etc. is provided.
(Supplied on ROM.)
EPROM P R O G R A M M E R  now available programs 8, 16 and 32k

dEiPscR.OMS connects to the user port software available on rom 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 8011. 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 wil l
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.

Total E

Plcase allow 28 days for delivery.

Tyne and Wear NE2S 60Y.
it• E199.95 inc. VAT & P&P.
(0.1 £349.95 inc. VAT & P&P.
4  C18.95 inc. VAT & P&P.

f  18.95 inc. VAT & P&P.
(4 £2795 inc. VAT & P&p.
(ae £24.00 inc. VAT & P&P.
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Is Baby BBC
on its wa

ACORN is on the verge of delivering the latest
addition to its machine range — the Baby BBC
Micro. Weighing in at  around £500, i t  is
expected to arrive any day — despite the fact

that company officials
are still denying itsListings

on-line
ALL program listings
contained in The Micro
User will from this month
be made available for free
downloading on Micro-
Link. the UK's  fastest
growing electronic mail
service.

They will join hundreds
of programs already
available on the national
computer network.

Commstar
for BBC
THE l o n g  a w a i t e d
enhanced Commstar I I
comms package is about
to be released.

Top Pace programmer
Andy Hood has expanded
Commstar I s  8 k  R O M
into 16k of code.

It provides advanced
communications options
such as rapid access
pull-down menus, full 80
column scrolling Ascii
terminal with a switchable
onscreen help menu, plus
an offline text editor.

Prestel e m u l a t i o n
facilities on Commstar II
have been  improved also,
with the inclusion of  an
off-line mailbox editor,
thus saving on telephone
connect time charges.

existence.
The Baby BBC -  top

secret codename BB -  is
believed to come bundled
with monitor, I f i n  drive
and software.

As such, some experts
are already viewing it as a
potential Amstrad basher
in the low end o f  the
business market.

Usually informed sour-
ces suggest that the new
Baby will be highly com-
patible w i t h  existing
Acorn models, the main
drawback being possible
lack of user ports.

It is claimed that it will
look very much like the
Master, but  wi l l  lack
interfacing apart from an
expansion bus.

The Baby is likely to
incorporate a  revised
ROM a n d  w i l l  come
bundled with specially
written software from
Acorrisoft and other com-
panies.

It is being viewed as a
successor to the BBC B or
as a  low-end Master
targeted a t  A c o r n ' s
stronghold -  the edu-
cation market.

However not everyone
feels that the Baby BBC
will b e  a n  overnight
success.

-It  depends entirely on
the user port situation", a
leading educationalist
told The  Micro User.

- I f  they are limited -  as
rumour has it  -  then i t
might well turn Out to be a

case of having to throw
the baby away with the
bath water.

-Mind you. i f  there is
an ample number, then we
could have a  new child
star on our hands".

One report. yet to be
confirmed by either party,
is that Acorn has already
made an arrangement for
Dixons t o  market  i t
during the critical pre-
Christmas period.

Asked about the Baby
BBC. an Acorn spokes-
woman told The Micro
User: "It's very interes-
ting speculation".

THE great  nor thern
showcase for the BBC
Micro is shaping up to be
a treasure trove o f  new
products and bargains
galore.

September 26, 27 and
28 are the dates when the
Electron &  BBC Micro
User Show lifts the cur-
tain on the great pre-
Christmas shop window
at the Renold Building,
UMIST, Manchester.

Upwards of 75 manu-
facturers and suppliers
will be  exhibiting, and
most h a v e  a l r e a d y
indicated they wil l  be
bringing new products
along to  the show that
traditionally marks the
start of the busiest buying
season for BBC Micro
owners.

Hobbyist, business and
education users will find
plenty to  interest them
among the latest hard-
ware and software de-

CHRIS Curry has re-
signed from the board of
Acorn -  the company he
helped found -  amid
reports that he had felt
restricted since Olivetti
took control.

However the man who
started i t  a l l  o f f  with
Hermann Hauser back in
1978 has  n o t  to ta l ly
severed his links with
Acorn.

General Information
Systems, a  company he
set up earlier this year. is
to market Acorn's Com-
munica tor  w o r k -
station.

Nor will he be short of
expert advice about the
machine. For GIS already
employs 12 former Acorn
people instrumental i n
developing the Communi-
cator.

While Acorn itself sells

Curry
quits
Acorn

the machine t o  large
systems houses, the GIS
team will offer it  under
their own label for specific
market applications.

One area in which they
hope t o  make major
inroads with the Com-
municator is in the prin-
ting industry.

Curry is reported to
have r e d u c e d  h i s
shareholding in Acorn in
order to help finance the
new operation. Back in
December. 1985, his hold-
ing had dropped to 5.8 per
cent of Acorn's shares.

BARGAINS GALORE AT
THE BIG SHOW
velopments -  and o f
course there will be the
usual bargain price offers
of former top sellers.

Care E l e c t r o n i c s
promises it will have its
own Master cartridges
"readily available a t
about half the price o f
Acorn's" and a  Z 1 F
socket version for users
who want  t o  change
eproms quickly.

Also from Care will be
a non-volatile Ram i n
cartridge format for the
Master and an extender to
take old BBC ROM car-
tridges and make them
work on the new mach-
ines.

Viglen will be releasing
a Master console unit
priced £ 7 9 ,  a  £16.95
system allowing use o f

ROM cartridges via an
adapter and providing
four easily interchange-
able cartridges on the
Master, a n d  a  £ 7 0 0
Winchester system which
holds up to I I2Mb and is
capable of  being dualled
to allow back up.

Norwich Computers
will have a  new utility
ROM for Wordwise Plus
called Pen-Friend which
provides many of the drop
down menu facilities nor-
mally associated with
more powerful  w o r d
processors, and will be
offering the Complete
Wordwise Plus handbook
at a special show price.

Amcom Software will
be demonstrating its edu-

Turn to Page PI
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The B B C  M i c r o  i s  playing a n  increasingly
important role in medical research throughout
the UK.  Here M I K E  COWLEY investigates the
way i t  i s  being used i n  a  unique project t o
establish whether or not the traditional British
cuppa can cause ulcers — or es-en cancer.

IT was a  routine oper-
ation f o r  surgeon Rory
McCloy. But i t  led to a
discovery which may well
send s h o c k  w a v e s
through medical circles
worldwide.

The patient that day
was a 25-year-old inmate
of a mental hospital. He
found himself in theatre as
a result o f  having swal-
lowed a  c l in ica l  ther-
mometer s i x  m o n t h s
previously.

Using a  flexible tele-
scope. McCloy had little
difficulty removing the
foreign body  f rom the
stomach.

As a matter of course-
as he explained later h e
wiped o f f  t he  -g reen
slime" which by now had
coated the thermometer.

To his amazement i t
read 43.5 degrees centi-
grade -  a temperature at
which you can cook an
egg.

"I t  occurred to me that
this must have been the
highest reading recorded
during the time the instru-
ment had been in there".
recalls McCloy.

" F o r  as w i t h  any
clinical thermometer, i t
would reach its maximum
temperature then remain
there until i t  was shaken
down-.

The revelation led him
to postulate on the poss-
ible problems that might
be c a u s e d  b y  s u c h
extreme temperatures in
the stomach o r  other
sections o f  the gastro-
intestinal tract.

"I was well aware that
extreme hot or  cold can
cause changes in cells, so
I began to  consider the
possible l i n ks  between
these and ulcers and even
cancer.

"And t ha t  natural ly
made me th ink tha t  i f
there was any connection
then i t  may well be that
the actual imbibing o f
overly hot drinks or food
could well be harmful. Or
for that matter very cold
drinks or solids.

" I f  you fo l l ow  t ha t
train o f  thought t o  i ts
logical conclusion, you
70 MICRO USER September

can soon appreciate the
inherent danger of  drink-
ing that traditional British
cuppa too hot".

The theory remained
very much just that for
quite some time. I n  the
interim the surgeon found
there was precious little
research available on the
subject o f  stomach tem-
peratures.

Experiments
Natura l ly  o v e r  t h e

years d o c t o r s  h a d
occasionally given it some
thought. Round the time
of  Hippocrates i t  had
been generally decided
that the human gut acted
as some form of ferment-
ing vat or stew pan.

This was accepted until
the 1800s when an unfor-
tunate b y  the name o f
Alexis S t  Mar t in  found
himself the vict im o f  a
Wild West style gunfight.

Whi le  r e m o v i n g  a
bullet from the stomach.
US army surgeon Willie
Beaumont decided t o
seize his chance and carry
out a few experiments.

He came to  the con-
clusion that stomach tem-
perature is only subject to
mild fluctuations, and
there the matter rested
until quite recently, when
fresh evidence began t o
suggest he was wrong.

One report which per-
7986

BBC
Micro
plays
vital cancer research role

Robert Pearson checks the temperature of the
coffee being drunk by secretary Melissa Jeffreys

suaded M c Cloy he was
on the right track involved
an Indian tribe in South
America.

Medical teams d i s -
covered an unusually high
incidence of cancer of the
gullet among the natives,
whose favourite pastime
is to drink their tea very
hot indeed.

This was just one of the
factors which influenced
the Manchester surgeon
to attempt to seek the
medical link.

However it wasn't until
two years after he had
removed t h e  offending
thermometer f r om  h i s
patient that he was able to
initiate a research project.

At this time he teamed
up with Robert Pearson, a
tutor  a t  Manches te r
University Department of
Surgery. where McCloy is
senior lecturer and honor-
ary consultant.

Both men, as i t  turned
out, believed there was
cause for concern in this
area. W e  agreed that as
humans a r e  t h e  o n l y
species that actually heat
their food, this lent at least
some substance t o  our
hypothesis." says R o r y
McCloy.

But i t  was the third
member o f  the research
group that was to play the
most critical role -  the
department's BBC Micro.

- I t  would have been

impossible to undertake a
research project like this
without it", claims Robert
Pearson. " I n  f ac t  the
micro  i s  h e l p i n g  t o
achieve major advances
throughout medicine i n
the UK" .

Rory McCloy  is also
outspoken in praise of the
machine. " I t  wasn't s o
many years ago that to
get t o  use a  computer
meant having to plug into
the u n i v e r s i t y  m a i n -
frame", he recalls.

- A n d  n o r m a l l y  t h e
only time i t  wasn't busy
was between lOpm and
2am, s o  t h a t  w a s n ' t
exactly conduc ive  t o
research. The BBC Micro
is cheap, simple to use- in
fact the perfect tool for
medical research".

Probes
The critical task that

has been assigned to the
machine i s  t o  record
stomach temperatures
during trials.

In order to achieve this,
the Manchester  t e a m
approached colleagues in
the electrical engineering
department a t  Imperial
College, London.

What they needed -
and what they eventually
got -  were a number o f
electrical probes which
could be swallowed in a
tube a n d  w o u l d  then

provide accurate readings
of temperature f luctu-
ations during eating o r
drinking.

The device which was
made available to them in
fact contains s i x  tem-
perature probes w i th
which t o  take readings
down the oesophagus and
inside the stomach walls.
In addition, there is an
acidity gauge.

Yet even while awaiting
delivery of the equipment,
the Manchester experi-
ment had been launched.

With only a small grant
from the  Central Man-
chester Health Authority
available, the researchers
at f i r s t  d e c i d e d  t o
capitalise on the resources
at hand.

Suddenly their depart-
mental off ices became
one o f  the most popular
meeting places i n  Man-
chester Royal Infirmary
where it is located.

The reason? Any  one
who dropped i n  could
have a free cup of coffee
as long as they agreed to
take part in the first stage
of the experiment, which
involved recording the
temperature at which they
most enjoyed their drink.

The first startling fact
that emerged was that
some people drink their
coffee i n  excess o f  70
degrees -  when people
can rarely tolerate getting
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into a bath at around 40
degrees.

" W e  s o o n  g o t  t o
appreciate that the tissue
inside the mouth could
well withstand extreme
temperatures", s a y s
NIcCloy.

The researchers were in
for even bigger shocks
when t h e y  began  t o
monitor stomach activity,
for the BBC Micro began
to record fluctuations o f
up to 25 degrees on either
side of  the normal body
tempe ra tu re  o f  3 7
degrees.

Harmful
" I f  you can imagine

ending off a meal with ice
cream, then followed by
hot co f fee ,  y o u  c a n
appreciate h o w  t h i s
comes about", says Rory
McCloy.

"All o f  this lent more
credibility to our specula-
tion that  i f  such tem-
perature extremes were
taking place regularly,
they c o u l d  w e l l  b e
potentially harmful".

Each person who drops
into the team's office for
coffee is asked to fill in a
form giving details of any
stomach disorders f rom
which they suffer.

Then the BBC Micro is
used to cross match this
data with the temperature
at which they most prefer
to drink their favourite
beverage -  and the fre-
quency a t  wh ich  they
drink it.

The medical men have
also been able to call on

patients a t  Manchester
Royal who are suffering
from ulcers- and in some
cases cancer -  to collate
details o f  their drinking
and e a t i n g  h a b i t s  i n
relation to temperature.

Already s i x  months
into the  research p ro -
gramme, w h i c h  t h e y
expect to take in all two
years, t h e  t eam n o w
hopes t o  imp rove  i t s
techniques.

"We've really been test-
ing the equipment up to
now", says Bob Pearson.

The n e x t  stage w i l l
involve monitor ing the
temperature of food as i t
enters a n d  leaves the
mouth, then a t  various
points as it makes its way
down t h e  g u l l e t  and
finally into the stomach.

"We hope to  place a
probe i n  a  l u m p  o f
mashed potato or  some-
thing similar and read its
temperature all the way
down", explained Pear-
son.

The sensors attached to
the probe w i l l  transmit
readings t o  t h e  B B C
Micro i n  d ig i ta l  f o r m
through the  user por t ,
with a l l  the information
subsequently appearing in
the form of a graph on the
monitor.

-This is  now on  the
verge o f  turning into a
major research project,"
says McCloy.

Al though b o t h  r e -
searchers are naturally
reticent about making any
definite c la ims a t  th i s
stage, they believe they

Rory Alccioy 001  and Robert Pearson examine the probes being used
for their investigation into possible links between hot drinks and cancer

already have found some
evidence to support their
hypothesis,

" I t  looks as  though
there may well be some
association between con-
suming very ho t  drinks
and food -  o r  alterna-
tively v e r y  cold drinks
and food -  with stomach
ulcers", confided surgeon
McLoy.

"But i t  is still far too
early t o  draw any real
conclusions. N o r  do  we
want t o  be seen as yet
more killjoys who claim
things people enjoy can
cause drastic conditions
without a n y  pos i t i ve
proof'.

Pressures
However the surgeons

do suggest tha t  people
might a l ready l i k e  t o
consider the possibility
that hot cuppas may be
harmful and try drinking
them just a  few degrees
cooler.

Both admit t o  prefer-
ring their coffee "cool".
The medical men suggest
that many people tend to
take their drinks and food
too hot because of  social
pressures.

"When you think about
it. people are  always
saying. "Now drink up
before it gets cold", said
McCloy.

"What they obviously
feel is being helpful may
well in turn eventually
become seen as harmful.
But we'll have to wait for
the final word from the
BBC Micro on that one-.

THREE TEARS AGO
THREE years seems
scarcely the flicker of an
eyelid in the course o f
history -  unless you are
very young that is. And
that's just the case with
the BBC Micro.

So from this issue we'll
be taking a regular look
back at what The Micro
User covered j u s t  3 6
months ago, presenting
what we hope will be a
fascinating stroll down
Memory L a n e .  N o w
return with us to Septem-
ber, 1983— corn
invades USA

Acorn, buoyed up by its UK success story to date, is
busily laying plans for its invasion of the lucrative,
yet fiercely competitive - as the company was soon to
find to its cost -  United States market.

The new face at Acorn charged with ensuring
Acorn makes it out there is Tom Hohenberg. the
marketing manager. "There is so much happening
at Acorn that my only real problem is deciding what
to do first", he tells The Micro User.

A Brit ish software house plans to  open a
subsidiary company in the United States simply to
cater for the BBC Micro market there. DACC
has selected Chula Vista near San Diego,
California as its base. "The BBC Micro is the Rolls
Royce of computers and Americans can't wail to get
their hands on it", says managing director Derek
Ashton. "Every model sold in the United States will
be grabbed up and I want to be first on the scene to
meet the demand for software".

Three new languages - Forth, Lisp and BCPL -
are now available for the BBC Micro. According to
a spokesman for Acornsoft, they turn the machine
into a powerful tool for the professional software
developer.

Although not officially launched until the middle
of this month, the BBC Micro has already started a
full service of downloading software over Ceefax. To
pick up the software off the air, you need a Model B,
an ordinary TV set and a teletext adapter costing
(would you believe) E196.

Have you ever wanted to jump on your micro?
Crofton Electronics has released a replica of the
BBC Micro case made of sheet steel. It claims that it
is strong enough to support the weight of an eleven
stone man.

The BBC Micro is turning out to be one of the
most popular prizes in  competitions being held
around the country. Newspapers, in particular, have
seized on the idea of giving the machine away as a
star prize. These include the Lancashire Evening
Telegraph, the Mai l  on Sunday, the Watford
Evening Post-Echo and The Guardian.

Watford Electronics' new DFS is described as "a
very worthwhile package" by reviewer Jim Notman.

The low dealer margins offered by Acorn on sales
of the BBC Micro have raised the hackles of the
Computer Retailers Association -  the watchdog
body for the micro trade. Acorn's margins are
notoriously small, and the CRA says i t  is very
concerned and wants to do something about it.

A BBC Micro for £3.99 (no, certainly not in
I983)? You can buy a laminated photograph of one
for this price. The plastic pictures are being sold to
schools by Computer Training Aids. They claim
pupils can get keyboard practice without needing to
go near a real machine.
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An intelligent
member of

61-1-11-E* ihe class
a.

When we designed a modem for
schools, we didn't make any educated
guesses — we ASKED teachers what they wanted.

-Regis-feted trademarks  of the cornpan ies Concerned

T C H O O L S

Packages for most schools' computers, and a variety of optional
extras, are available. Please contact us for details.

MODEM
"We need a fully intelligent V21/23 modem," you said, "because we want to use
Prestel* and educational databases like Schoolink* and TTNS*. We'd like Hayes
compatibility, so we have a good choice of software. With autodial and autoanswer
please, and so user-friendly a child can handle it. Cost counts, so it must be
inexpensive NOW, but upgradeable LATER so it doesn't become obsolete when our
needs change."

We listened to what you said. Then we designed the modem which gives you
everything you asked for. We called it The Schools Modem. At £149.95 exc. VAT,no classroom should be without one.

1 1  I I  MIRACLE TECHNOLOGY (UK) LTD S T  PETERS STREET IPSWICH !Pi 1XB ENGLAND
i (0473)216141 6  LINES TELECOM GOLD 79: KEY 001 (Dealertink 72: DTB 10135)

J..] 946240 CWEASY G 19002985 PRESTEL MAILBOX 919992265

APPROVED
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telecommunication
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BBC Micro
aids spinal
patients

A REHABIL ITATION
project involving B13C
computers is  achieving
exceptional success i n
enabling people w i t h
spinal injuries to enjoy a
normal working life.

Of the first 100 patients
to undergo compute r
training more than ha l f
bought a micro within a
month of leaving hospital
and 40 were working — 10
times the  employment
rate fo r  spinal patients
without computer skills.

The project is funded
by the Department o f
Trade and Industry and
the EEC Social Fund.

Skills
It uses course material

and micro-based sel f -
teaching aids developed
by Julia Schofield Con-
sultants to provide occu-
pational therapists w i th
computing skills they can
pass on to their patients.

Use of BBC computers
as an aid to rehabilitation
and re-employment o f
spinal injury patients first
began a t  t h e  famous
Stoke Mandeville Hos-

PROFESSIONAL RANGE LAUNCHED
WATFORD Electronics
has entered the serious
software field for the BBC
Micro range.

The Watford Profess-
ional Range i s  be ing
developed t o  cater f o r
those machines serving
the top-end of the market.

Spearheading the cam-
paign is a  View printer
driver ROM which sup-

Colour graphics card
A NEW colour graphics
card for the BBC Micro
has been launched b y
Wild Vision.

Palettemate allows 16
colours t o  be  selected
from a range of 4,096 and

pital and Odstock Hos-
pital near Salisbury.

I t  h a s  n o w  b e e n
extended to Hexham near
Newcastle-on-Tyne, Rook-
wood i n  South Wales,
Oswestry, and Eden Hall
in Edinburgh.

A s imi lar  scheme i s
underway a t  Musgrave
Park Hospital in  North-
ern Ireland.

In each location BBC
Micros and Masters are
used t h r o u g h o u t  t h e
project, and in the final
stages of training patients
learn to apply computers
in their chosen field o f
employment.

Patients who formerly
spent the first six to 12
weeks of treatment flat on
their backs watching TV
are now provided w i th
meaningful activity and
mental stimulus through
computers.

A special trolley has
been designed which sus-
pends t h e  sceeen a n d
keyboard above the bed
so that  even tetraplegic
patients can operate the
micro with a mouth stick.

They play games, learn

ports a  range o f  pr int
features including under-
lining, i ta l ic and super-
script.

Each p r i n te r  d r i ve r
o ffers  a n  X D R I V  —
Extended D r i v e r s  —
facility which can specify

displayed simultaneously
in Mode 2.

Colours a r e  se t  u p
using separate palettes for
red, green and blue which
can be individually pro-
grammed using VDU 19.

d i • • . . • • • • • •

BY WATFORD

A patient at Musgrave Park Hospital in Northern Ireland
uses a BBC Micro mounted on an over-bed trolley.

basic computer skills and
receive instruction f rom
self-teach discs.

Once p a t i e n t s  a r e
mobile again they use the
hosp i ta l ' s  c o m p u t e r
workshop either for enter-
tainment o r  t o  fur ther
develop their skills.

A high proportion o f
those who leave and find
work are home-based —
thanks to the medium of
computer  c o m m u n i -

characters and lines per
inch numerically by sen-
ding a  c o n t r o l  c o d e
sequence to the printer.

It also defines a  pad
character to stop closely
associated words being
split dur ing formation,

Software - selectable op -
tions allow the palette to
be used in any mode.

ROM-based u t i l i t ies
software are included in
the package, which costs
£127.50.

cations — a reversal of the
usual pattern.

The project has attrac-
ted interest f rom other
countries, pa r t i cu la r l y
Australia, Canada and
the Far East.

Julia Schofield, w h o
earned a  PhD  in  com-
puter science despi te
being blind from birth, is
set t ing u p  a  s i m i l a r
scheme i n  h o s p i t a l s
throughout Australia.

resets a l l  printer driver
functions, selects new
printer fon ts  and  tex t
colour.

P r i n t - o u t  c a n  b e
paused at any stage and
users can be prompted to
change daisywheels mid-
print. Tex t  prompts can
also be  shown on  the
screen during a print.

A f u l l  specif icat ion
printer driver generator is
included for other models
which allows specification
of control codes.

It also generates a fully
functional printer driver.

Printer dr ivers  con -
tained within the R O M
can be  downloaded f o r
modification, saved t o
disc and loaded into View
in the normal manner.

Price: £32.

Micros
collect
pledges

THE BBC Micro played
its p a r t  i n  t he  recent
Dragon A i d  spectacular
for Ethiopia.

Coordinated by Adrian
Mars, the Dungeons and
Dragonathon was held at
the Tr a f a l g a r  Square
Community Centre i n
London.

Two teams of nine took
part  i n  t h e  s t a m i n a
sapper, which lasted a
record-breaking 1 0 0
hours. Only five minutes
rest was  allowed each
hour.

Acorn's loan o f  BBC
Micros, d i s c  d r i v e s ,
colour m o n i t o r s  a n d
second  p r o c e s s o r s
enabled visitors to follow
progress and a  bulletin
board ran throughout to
take pledges. Free sup-
port was given from most
of the on-line industry.

Also two major events
were held a t  Aberdeen
and Basingstoke, and
many m in i  marathons
took place in family living
rooms.

The total raised, which
goes direct t o  the Band
Aid trust, topped £5,000.
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Stargazers take to the BBC
THE stars at night may
be shining bright deep in
the heart of Texas. but all
too of ten U K  astron-
omers are frustrated by
cloud and haze when they
train their telescopes on
the heavens after dark.

To the rescue has come
BBC Micro owner Barry
Spencer. w h o  l ives i n
Sidcup, Kent.

He has set up a  free
public viewdatabase called

BB soft
upgraded
Y O U T H F U L systems
operator Marcus Anselm
has upgraded his FBBS
bulletin board software
for the BBC Micro and
intends to make i t  avail-
able commercially.

Marcus. w h o  r u n s
Marctel on 01-346 7150,
told The Micro User that
version 2.1 has many new
features and is also avail-
able on ROM.

The software supports
both 300 and 1200 baud,
most BBC Micro DFSs
and versions have been
produced for Le Modem,
WS2000, D e m o n  a n d
Nightingale.

Among t h e  bul le t in
boards u s i n g  E B B S
software a l ready  a re
Musictel on 01 -455 0843,
Malcomm o n  0 1 - 4 5 8
9704. and Sixth Dimen-
sion on 091-417 3562.

New products lined up
From Page 9
cat iona l  n e t w o r k i n g
system E-net and selling
ADFS Winchesters and
tape streamers for E-net
and ADFS Winchesters,

Trafford Comput ing
will be launching its £32
Fileman random access
database management
system t o  the general
public following its suc-
cessful trials in  connec-
tion with GCSE computer
studies courses.

Electronics giant GCE
will be selling its Datachat
1223 m o d e m  a n d
software package bundled
with BBC Micro comms
pack and subscriptions to
MicroLink, Prestel a n d
Micronet for £79.95.

Shards Software w i l l
have a  new B B C  disc
compilation of 11 games,
14 MICRO USER September 7985

Prometheus wh ich  en-
sures Brit ish stargazers
have something to look at
every night of  the year.

I t  c o n t a i n s  a n
astronomical database
wi th  m o r e  t h a n  4 0 0
records, and features a
monthly discussion of the
night sky.

Extensive use is made
of graphics with charts,
maps o f  stars and other
astral bodies. But because

Acorn has unveiled two
new machines – one that
is I B M  compatible, the
other a  more powerful
version of the Master 128.

The f i r s t  micro  i s  a
b a d g e d  v e r s i o n  o f
Olivetti's M19, the second
the Mas te r  512 which
boasts MS-DOS.

At 1'1,499 the Acorn

educational p rograms
and utilities " a t  budget
price". a  sound and light
bargain utility disc includ-
ing sound and painting
routines, and hopes t o
have i t s  m a j o r  n e w
adventure O p e r a t i o n
Safras ready for the show.

Opus  S u p p l i e s
promises "disc drive bar-
gains galore", including
the best selling Challenger
system now being otTered
in two versions – 256k or
512k of  RAM iAr i t h up to
I.2Mb o f  useable cap-
acity.

The c o m p a n y  a l s o
hopes t o  tempt visitors
with 5f in  disc drive and
double density disc inter-
face packages starting at
under £100, and special
deals on the Organiser
computer desk.

Micro Media will have

Spencer wants the data-
base to appeal to casual
gazers and serious am-
ateurs alike he has also
included an on-line quiz, a
space adventure and a
users* art gallery.

He t o l d  T h e  M i c r o
User: " I f  you  l i ve  i n
Britain t h e  o n l y  th ing
overhead most nights is
cloud and haze.

"Therefore I  se t  u p
Prometheus to appeal to

MI9  will find itself thrown
in at the deep end of what
is increasingly becoming
a cut-price marketplace.

I t  comes with graphics
capabilities, ser ia l  and
parallel ports, high resol-
ution monitor, twin 360k
disc d r i v e ,  t u t o r i a l
demonstration discs and
three months telephone

special prices on its large
selection of  discs, printer
ribbons, disc boxes and
other computer supplies.

Micro-Aid says i t  will
be t he  o n l y  exh ib i to r
selling the new WIZ Card
cursor controller for the
BBC M i c r o  which has
eight angled directions
and sensitive fire buttons,
and t h e  n e w  V i z i f l e x
keyboard protector.

All this, plus the Acorn
Theatre where each day
leading BBC Micro and
Master experts w i l l  be
describing all the exciting
new products from Cam-
bridge – as well as the new
machines currently in the
pipeline.

The show is open 10am
to 6pm Friday and Satur-
day, September 26 and 27
and 1 0 a m  t o  4 p m .
Sunday September 28.

frustrated astronomers
and casual  stargazers
alike.

"It isn't intended to be
a definite answer to the
problem, or a particularly
academic work. However
I believe it is a flexible and
evolving system that will
tailor i tself to the user,
given a degree of particip-
ation and feedback'.

Prometheus c a n  b e
accessed on 01 300 7177.

1 1 1  t ipsy il,o tettl i iy eel, ‘it •I •I $1,11' ' ' ) , 4- )  : t

New models . . . the ,g19 and Mosley. 512
L..----1 ' , -- , . •

NEW FROM ACORN
Helpline support.

As a  P C  compatible,
the M I 9  wi l l  run al l  the
popular software pack-
ages including Lotus 123,
DBase I I I  and MS Word.

"With the  continued
growth o f  personal com-
puters as a  tool in both
business and  vocational
training markets, Acorn
recognised the need to
complement its computer
product range with a true
PC compatible", said a
company spokesman.

Aimed at the other end
of the market, the Master
512 has taken its bow at
£345.26.

Apart f r o m  offer ing
MS-DOS, the machine
comes w i t h  a  mouse,
Digital Research's Gem
Collection and DOS Plus,
but falls short offul l  IBM
compatibility.

TWO war games for the
BBC Micro  come f rom
Design Design. Tanks, a
two player tank warfare
s imu la to r  r e - e n a c t s
Second World War con-
flicts.

Set against  a  la rge
scrolling b a c k g r o u n d
players control 12  d i f -
ferent tanks, each wi th
different strengths and
weaknesses. Combat is

Vigien
expands

ONE o f  t he  lead in
suppliers of Acorn-relat
products, Viglen, has s
up a  new company t
serve the business an
education sectors o f  t
market as well as ho
users.

Viglen Products will
headed b y  experienced
industry f i g u r e  C l i f
Musson, formerly wi t
Cumana a n d  A k h t e
Computer Group,  an
will be offering a num
of new products.

"A l ready  w e  hav
es tab l i shed  a  w i d e
product base and a t
about to launch our own
range o f  disc drives and
range of computer periph-
erals", Musson told The
Micro User.

- —

Hard disc
trio

THE Akhter group has
released three high cap-
acity storage units for the
BBC series of Micros.

Archive is a  £999.95
10Mb tape streamer for
the BBC M i c r o  which
interfaces wi th  the disc
port on the Mode l  B,

and Master,  thus
freeing the user port for
a hard disc unit.

Nucleus 20 is a 20Mb
hard disc unit, plus 10Mb
tape streamer, in a similar
monitor stand to Archive,
again complete with in-
tegral PSU.

Onboard this Nucleus
unit i s  a  40/80 switch-
able double-sided 5.25in
disc drive, thus making
the u n i t  a  complete
storage system fo r  the
BBC M i c r o  series for
/2,175.95.

Also available in  the
Nucleus range i s  the
Nucleus 40. which offers
a 40Mb hard disc costing
£2.299.95.

BATTLE SIMULATIONS

•

•

I

resolved arcade-style.
In Nelson players fight

three o f  the admiral's
sea battles – Nile. Copen-
hagen and Trafalgar.O r  F

Each i s  o f  increasing
comp lex i t y,  a n d  the
number of ships to control
gradually increases from
30 to 60.

Both games w i l l  be
available on disc only at
around LI 4.
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TO READ THIS MUCH, YOU CAN'T,
If you're a serious.mOro user
9ou need the Supervision III
high quality monitor from TAXAN.

Its picture quality is far
beyond anythin5 a stand.l
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All this in just
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!

BEL PRINTER
sign the layout of a label

the easy-to-use editor,
elect label size and sheet
ormat, read in database
Iles, print out in any
uantity — and more!
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Mini Office I I  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 o f  Mini Office 11. 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 o f  features, many o f  which are usually
restricted to software costing hundreds of pounds. Most are
accessed by using cursor keys to move up and down a list of
options and pressing Enter to select.

Is it that easy to use? Several leading reviewers have

already sung its praises on this very point.
Yet possibly the best advertisement for Mini Office II is

that i t  comes from the same stable that produced the
original Mini Office package back in 1984.

That was so successful i t  was shortlisted in two major
categories o f  the British Microcomputing Awards — the
Oscars of the industry a n d  sold in excess of 100,000 units!

It was up to Mini Office I I  to take over where the first
Mini Office left off, with 32 extra features, two additional
modules, a program to convert existing Mini Office files to
Mini Office I I  format, and a 60 page, very easy to follow
manual.

This is the package thousands of  BBC Micro ownerS
have been waiting for — and at a price everyone can afford?
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Cassetie 114.95
51" disc £16.95
31" disc f19-95

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
Enter data directly or load
data from the spreadsheet,
produce pie charts, display
bar charts side by side or

stacked, overlay line
graphs — and 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!

can t be matched!
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Here's what some independent reviewers say about Mini Office II:
Menus throughout the program were abundant and well structured, allowing
complex choices to be made wish hardly a glance at the pocket-sized spiral-bound
manual, and offering a wealth o f  user defined functions F o r  the money i t
really is  unbeatable. Dedicated word processors, spreadsheets and  comms
packages may offer some extra facilities. but some are so full of whistles and bells
),ost mayfind .yourselfforever in the manual or even not using half of their power.
What you get with Mini Office i s  a valiant attempt to provide an all-embracing
small business package at a down so earth price; it futfills all its promises, and
there's nothing cut-rate about the facilities it provides. — Viewfas 25g (Prestel)

BBC Model B and B+

The original M in i  Office has been recognised as an astonishing bargain for
anyone looking for a low-cost introduction to serious software. Now the four
programs which made i t  up have been substantially enhanced and two new
programs have been added. The result, M in i  Office I I .  is more than just an
introduction to serious software applications. les good enough tofu flhl the entire
software  needs o f  many a  small business! T h e  range o f  features in each
program is astonishing for a package of this cost T h e  spreadsheet is every bit
as good as a program such as MasterCalc which costs more than the entire Mini
Office .11 T h i s  delightful little program (Graphics/ allows you to produce
professional looking charts to illustrate a set o f  figures. — Amstrad Action

The word processor i s  l i teral ly overflowing wi th  excellent features T h e
database is very easy to use yet extremely powerful... The spreadsheet program
is the next little gem ,  Having used Mini Office ! f o r  the past few days I cannot
praise it too highly. -  Popular Computing Weekly

DATABASE SOFTWARE Order fonn
on Page 151
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The products in this price list are available in our showroom in StAlbans 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
9 - 5.30 Mon - Sat, and there is ample parking at the rear of our premises.
We take both Access and Viso credit cords. Simply telephone us on our
multi-line telephone number 0727 40303 quoting: Cardholder's Name,
Cardholders Address. Cardholder's Telephone number, Credit Card number,expiry date, order details.

PLEASE NOTE that the mail order despatch address must be the same as thecardholder's address.
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COMPUTERS
Th4380186 16-bit Co-processor for the Master 128 is
now available. It leatures DOS - and the Gem
Collection as bundled software and is priced at
E395-Basic II. which offers extra commands Over
the original, is now e•stock at under E20

Code Description P r i c e  Inc VAT
0200G Master 128 4 0 9 . 0 0
0202G Master  ET  3 0 9 . 0 0
0230C 65C102  Co-Processor Iurbo• 1 1 9 . 0 0
02310 80186 CO-Processor 3 9 5 . 0 0
02320 32016 Co-Processor

(when available) 0 9 9 . 0 0
0234B M128 Econet Module 4 7 . 0 0
023513 M128 Eprorn Cartridge 1 4 . 0 0
0240C M128 Reference Manual 1 ADJ22 1 4 . 5 0
0241C M128 Reference Manual  2 ADJ23 14.50
0203F  '6502' 2nd Processor 1 1 1 9 . 0 0
0204F 7 8 0 '  2nd Processor 3 6 5 . 0 0
0205F Acorn Prestel Adaptor 1 3 4 . 0 0
0206F Acorn Teletext Adaptor 1 4 4 . 0 0
0237F Acorn IEEE Interface 3 1 5 . 0 0
02178 1770 UGC Interface Kit  4 0 . 0 0
0218A ADFS Upgrade for 1770 MS 2 9 . 0 0
0209A 1 .2  DNB Pont 1 9 . 5 0
0207A BasicliRom 1 9 . 5 0
0208A 1 2  Operating System 5 . 3 5
0210A A  to it Upgrade Kit 6 9 . 0 0
0212A Acorn Speech Upgrade 4 6 . 0 0
022511 Econet Upgrade  for Model 8 4 0 . 0 0
02268 64K Upgrade Kit for B+ 64-128K 3 9 . 0 0

PRINTERS
The Taxan KP810 is stiff our most popular dot matrix
winter, we highly recommend it for graphics, quick
listings and PILQ-type letters, making it one of the
most versatile printers available. Used in
conjunction with the Fontaid package it becomes
a very powerful tool.

Cod. Docsalpflon
0311G Taxan KP 810 Printer
0304G Epson LX 80 Printer
0313C U M  Tractor Feed UM

Mc*  Inc VAT
255.00
225.00
22.00

BEEBUG MAIL ORDER
Dolphin Place, Holywell Hill,
St.Albans, Herts. A l l  1 EX
Tel: 0727 40303 -  Multi-lines
•  Computers
•  Printers
•  Monitors
•  Disc Drives
•  Budget Discs
•  Software

0315D C u t  Sheet Feeder for UO30
03166 ICIX011 0910   15" Printer
13319G Epson FX85 Wig Printer
03200 FX85 Tractor  Feed  Unit
0321D FX85 Sheet Feeder
0300G Brother HP15)0. Parallel

Daisywheel 4 0 0 . 0 0
03016 Brother 11R15)(1. Serial Daltrivheel 400.00
0310G Juld 6100 Daisywheel
0309F ib ico LTR1 Letter Quality
0303G  Canon PJ1080A colour
03086 Epson JIX 80 colour
0318G Epscin NI 80 Plotter
0355A Plotrnate Soihvare Rom Version
0400A  Printer Roller Cleaning Kit
0401A 2 M  Printer Lead
0402A Epson FX/RX/MX80/FX85 Ribbon
0403A Epson FX/R)(100/FX105 Ribbon
0408A  Canon PW/Kaga Taxan Ribbon
0409A Block Cartridge PJ1080A
0410A Colour Cartridge PJ1080A
0413A D I  80 Replacement Ribbon
0414A Ibico Ink Roller
041 5A Epson .0(80 Ribbon
0418A Juld 6100 S/S Ribbon
0406D 11-9.5"  Paper 2000 70gsm
0453G 2-port NCR Listing Paper (1000)
0407C 3 5 - 1  7/16" Labels 1000
0416A Dust Cover eel 0/PW1080A
0419C "Fontakr ROM & Disk 401
0420C  "Fontalcr ROM & Manual  801
04218 "Fontaid" Extra Disc "A-401
04228 lonlaid" Extro Disc  "A' 801
04320 1CS26 Printer Sharer
0435C  MX80 Printhead Assembly
0436C FX80/85 Printhead Assembly
13437C RX80/8011 Printhead Assembly
0438C FX100/105 PrInthead Assembly
0439C M O  Printhead Assembly

55.00
390.00
430.00

30.00
130,00

360,00
132.00
520.00
520.00
300.00
40.00
6.00
0.00
3.00
4.00
5.00
7.00

10.00
4.50
4.60

14.90
1.55

14.50
23.00
4 .00

5.45
30.00
30.00
15.00
15.00
22.50
41.00
52.00
41.00
57,00
41,00

MONITORS
The Taxan green and amber monitors ore still the
best monochrome monitors available, although
the Zenith range offer a budget alternative. The
Supervision Ill is by far the best colour monitor
available and is well priced at E378.
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390.00
410.39)
30.00

130.00

400.00
400.05
360.00
132.00
520.00
52040
14040
40.00
COI
6.00
3.00
4.00
11.00
7.00

10,00
440
4.60

14,90
1,55

14.50
33.00
4.00
5.45

30.00
30.00
15.00
15.00
22,50
41.00
52.00
.41.00
37.00
41.00

gede D.cdo4Ioi  P r i c e  In_c_V_AT
0501G Taxan 10(1 202 likes Green

Monitor 1 1 6 . 0 0
05026 Taxan 10(1203 Hi-res Amber
M o n i t o r 1 1 6 0 0
0556A Taxan 1201 /2/3 Lead  EiNC 3 . 9 0
05710 Stand for <X Series KTS1
0503G Zenith 123 12" Green 8 3 . 0 0
051)46 Zenith 122 12" Amply  5 7 . 0 0
0530G Microvitec 1431 Slan-res MOnlIcir
0531G Microvitec  1451 Med-res Monitor  260.00
0550A 1.0m Monitor  ,Lead RGB  1 2 1
0535GSApeNision ill RG8 3 7 8 . 0 0
0555A  SupeMslon Monitor Lead 7 . 0 0
0570D Sland tor Supervision KTS2 2 9 . 9 9
OSSIE  $inale Master Plinth
0552E Single Ninth for Monitor  1 2 . 6 5
0553F  Double Plinth for Monitor  1 3 , 1 _ 3 0
0554A Memorex IV ond VDU Cleaning 1 0 . 1 1

0653A Library Case - I 0 discs
0654C Disc Storage Box -up to 50 discs
06560 Lockabie Disc Box (80)
06578 1 0 x  481P1 SS DD Discs
065138 10x 411TPI DS DO Discs
06598 10x  961P1 SS DO DiSCS
066011  10x 96TPI DS DD Discs
0661E 25x 481PI SS DD Discs
0662E 25x  4131P1 OS DD Discs
0663E 25x  96TP! SS DD Discs
0664E 25x  9611,1 DS DO Discs
0665E 50x  48IPI SS DO Discs
0666E 50x  4871 DS DD Discs
0667E 50x  96TPI SS DO Discs
0668E 5 0 x  96101 DS DD Discs

10238 Acorn Ellie Cassette

206.00

16.10

DISC DRIVES
Cumona disc drives are on special otter for a
limited period and whilst stocks last The CMOS is
exceptional value at only £274. The Disc Starter
Pack which is all you need to upgrade to disc,
contains a Cumana CSX1 00 drive. Acorn 1 770 Disc
Interlace and 10 481p1 discs oil tor £163.

Code Descsiplion M o o  Inc VAT I l i a
0600F CUM0110  100K M I  00 401 1 0 4 . 0 0
0610F Cumano 100K C.3100 401
0602F Curnana 400K CSX400 40/801
0603F Cumana 400K C$400 40/80T
06040 Curnanci 800K CD800S 40/801
0614F Cumana C51 00E excl accessorles 117.00
0615F Curnana CS400E mot accessories 155.00
0222F  Disc Starter Pack   1 6 3 . 0 0
061 IA Cumana Disk Drive  Guide 1 . 5 0
0622G  Acorn 10MB Winch + ?server 1 2 5 0 . 0 0
06236 Acorn 30MB Winch + ?server  1 6 5 0 . 0 0
06508 Memorex discs SIS D/D  4811,1 5210 15.50
0651B Memorex Discs D/S D/D 961PI 5420 2 5 3 0
0652A Memorex Disc Head Cleaning Kit

SOFTWARE
New items this month include Movie Maker as
reviewed in Beebug Vo15 No2 and the latest game
from Superior Software. Thrust at only 511 ANIS
enter the games market with Mind Games and
Zap Zone, both of which are mouse driven.

Code Dow:donor)  I N T I o o  Inc VAT
1022C Acomsoft View 3.0 6 9 . 0 0
10000 Acornsoll View 2.1 4 5 . 0 0
10130 View Printer Delver Cassette 0 . 0 0
10148 View Printer Driver Generator Disk 9 . 0 0
10015  ACOMSOn View Sheet  4 8 . 0 0
10028 Acomsoft   4 5 . 0 0
10190 AcomsoltVlewstore Porn 4 5 . 0 0
1021A AcomsoltViewindex Disc  1 1 . 0 0
10430 Acomsolt ViewspeN Rom/Disc 3 3 . 0 0
1007C Acornsoft ISO  Pascal 6 5 . 0 0
10288 Pascal Standalone Generator 3 2 . 0 0
10000 Acornsoft Basic Editor  2 8 . 0 0
10120 Acornsoft Ellie Disc Version 1 7 . 0 0

14.00

101 58 Acomsoft Revs Disc__ 1  7 00
10248 Acornsorl REM Cass 1 4 . 0 0
10168 Acornsoft Aviator Disc   1 7 _ 4 0
10448 Acomsolt Aviator Cassette 1 4 . 0 0
101 70 AcornsOtt.GR B a e A T O
101811 Acomsoll OXR 0 -  2 0 . 0 0
1027C Micro PROLOG   7 4 . 0 0
1029A R e v i c i o  DItc  1 1 1 5
10320 Revs 4 j g c j p e .  U R

Acorrisolt Terrnulatoc Rpm 3 0 . 0 0
10338  Microlexl  Disc   6 3 . 0 0
1034C Microtext Plus Porn 2 4 0 . 0 0
10350 6502 Development Pock
103913 Creative u n d  Disc
1040C Micros in Business Disc
1 190C Wordwise Plus 4 6 . 0 0
1112A H i   Wordwise Plus Disc
11 02A  Wordwise 2 8 . 0 0
11038 C C .  GraPhicl  A I M )
11048 Printmaster  (Epson) 2 0 , 0 0
11 055  Prinimaster (Star) 2 8 . 0 0
1 1 06B  Acceleralor 5 6 . 0 0
1 1 15B Speech System inc TTS
1 100A Acorn Speech Processor

(WW1 I 15)
11098  Disc Doctor
I 1 100 intersheet

125'911 1 1 2 3 A  SPEECHI Disc 40/80T
141.09 1  124A Citadel 40180 Track Disc

1 1 1 IA HilntersheetPisc 5 . 7 5
1 I 1 30 Caretaker Rom 2 4 4 0

interchart 2 9 . 9 0
11 1 715 inierword   4 7 . 0 0

1 1 95
11.95

160-00 1 1  25A  h t t j ç j j g f l t M k 1 s c
274.00 1 1  268 White Knight Mk I 2 Cassette

47.70

11 27A While Knight MkI2 for 1 770 DES I C A O
11286 SIIPPerv Slug M vie Maker 2 9  00
10118 58Csoft UffroCalc 2 7 0 . 0 0
1 129A Thrust Disc 8 0 T  Disc  1 1 . 0 0
07030 AMX Mouse   6 9 . 0 0
11500 AMX Desk Disc  1 9 . 0 0
1 1 51B AMX  3D Zicon Disc 1 9 . 0 0
11528 AMX Database Disc  1 9 . 0 0

935 11 5 3 8  AMX XAM 1 9 0 0 .
2.25 1  154C AMX Pagemaker Plus 4 0 . 0 0
9,0-0 1  1 550 MAX Superart Rom 4 0 . 0 0

1 7 "  1 1 5 6 8  MAX Paint Pot Disc 1 1 . 0 0
11578  AMX Mind Games Disc 1 4 . 8 0

15.90 1   158A AMX Zap Zone Cassette 4 . 9 0
18.90 1 1 6 0 8  AMX Ulitities  1 1 . 0 0

13.90

19.90 1 1 700 Fleet Street Editor 401
33.50 1  171D Fleet Street Editor 801
43.90 11 7 2 A  Mini  Office 11 Cosset*
43.90 1 1  73A Mini Office 11401
46.20 1  174A  Mini Office II 80T
63.90
77.90
77.90
84.90 The ATPL Sidewise board Is still the best way Or

adding extra rom space to your model B. although
the Watford 12 Rom board is a cheaper

0705A 2 7 0 4  OK ePrOM

45.00 0 7 0 6 A  27128 16K eprom
019.00 7 0 7 A
0708A
M O D
07100

j_140 0810D9.50

071 P h o n e  2 1
0714A BBkft Function Køy Lobel 2 . 0 0
0715A Dust Cover for 138C 018+ 2 , 9 9
0734A pi_gt Cover for Master 128 4 , 6 0
0716F Music 500 1 1 4 . 6 0
071 7A Waltord Sideways ZIE 1 7 . 2 5
07180 Voltrnace Dello 38 Single Ist101(

10,00 0 7 1  90 Voltmace Delta 313 Twin .1_wstick 1 7 . 0 0
28.00 0 7 2 0 8  Vottmace Detta 140 Joystick 1  2.50

Volirnace Della 148/1 Intertace 1 2 . 5 0
0741A Voltmoce Delta ASC/13 8 . 5 0
0742A Delta Driver Disc 401
0743A Delta Driver Disc 801 9 . 0 0

34.00
34.00
14.50
16.80
16.50

equivalent. As the Vollmace joysticks are proving
so popular we hove extended the special price
tor this month.

Cods gescrio11011___ P r i c e  Inc vig
0701A Artes B 132AAm cord   8 6 . 0 0
0702A Watford 32K RAALsigt _  6 5 . 0 0
0704A AIPL ROM Board for  Model B 3 9 , 0 0
0735A ATPL Battery  Backup kit 1 7 . 0 0
0740B Aries 812 Rom Board  _ 0 . 0 9
0749A Aries BI 2C Adabtor 1 . 7 1

626.4 8K KO
Eprom Extractor  Tool
Watford Eprom Eraser
Sottlire Eprom Blower.

0736A Watford 12 Rom Board 3 6 . 8 0
0762C Beet:mg Magic Modem 9 5 . 0 0
0763C Beebug Magic Modem +

Software 1 0 9 . 0 0
BBC Replacement Keyboard 5 2 . 9 0

0811A Video ULA ChiP

3.45
4,60
4.50
3.45

211
76.90

9,99

17.28
0812A A  to D D7002C Chip  5 2 9
0814A Keyboard Connector 5 . 7 6
081 5A 65CO2 CPU   1 3 8 0

CARRIAGE
Carriage is denoted by the letter
contained in the stockcode, A-50p
B-El, C-E2, D-E3, E-E4.50,
F-E5.50, G-E7.
When ordering several items, use
the highest price code plus half of
each subsequent code, up to a
maximum of E7. For courier
delivery use code G.
Overseas customers please follow
the above instructions. The VAT
covers the extra postage and
insurance.
BFPO customers deduct VAT from
the goods purchased and add
above postage.

ORDER FORIvl

HARDWARE

Dolphin Place. Holywell Hill,
StAlbans, Herts. AL1 1EX

BEEBUG MAIL ORDER
(Dolphin Place is opposite
18 Holywell Hill in the centre
of St_Albans)_

CODE Q U A N T I T Y  DESCRIPTION

NAME:
ADDRESS:

ACCESS/BARCLAYCARD NO:

POSTCODE:

UNIT PRICE TOTAL

SUB TOTAL S
CARRIAGE S
TOTAL

In accordance with our competitive pricing structure prices are subject to atteration at any time

BE



Zap those aliens

James Riddell

Sound 8
Graphics 9
Playability 7
Valuefor money 8
Overall 8

Steve Brook

Sound 6
Graphics 8
Playability 8
Valuefor money 6
Overall 7

Program: Psycastria
Price: 17.95 (cassette)
Supplier: A  udiogenic Software, 1 2

Chiltern Enterprise Centre, Station
Road, Theale• Berks, RG7 4AA. Tel:
0734 303663

YES folks it's time once again for some
good o l d  z a p  a n d  b l a s t .  W h y
communicate with alien life forms when
you can incinerate 'em? The  alien
command bases are located on land, at
sea, on the moon and in space. Your
task is to decimate all four.

Play is limited to a narrow window in
the middle of the screen, best described
as Zaxxon viewed from directly above
the ship. This provides you with a bird's
eye view of the buildings and weapons
which constitute the enemy base.

Your ship — always positioned in the
middle o f  the screen — is allowed to
move from side to side in order to avoid
buildings. The screen scrolls continu-
ously from right to left, or vice versa,
depending on which way you are facing.

Fly to the rescue
Program: AirwoU:
Price: £9.95 (cassette) 174.95 (disc).
Supplier: Elite, Anchor House, Anchor

Road, A ldrige, Walsall  WS9 8PW.
Tel: 0922 55852.

AIR WOLF is based on the popular TV
series o f  the same name. The  evi l
General Zaranov has kidnapped a team
of brilliant scientists and is holding them
captive i n  h is  underground fortress.
You, as Stringfellow Hawke, must f ly
your helicopter into this subterranean
base and rescue the scientists. With a bit
of luck you may even get the girl.

You s ta r t  i n  t h e  base w i t h  a n
impenetrable force shield to your left
and a  fast moving laser bolt to  your
right. Having side-stepped the laser you
find that i t  is bouncing between three
security units set in a triangle.

A large red arrow points to the base
of the bottom unit, and a few well placed
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Scenery and enemy forces are drawn
using good detail and are animated
faultlessly.

You begin your attack from the left of
the command base, flying a t  ground
level dodging t o  each side, shooting
tanks and ammo dumps. I f  you haven't
destroyed everything by the time you
reach the right of the base your ship flips
over automatically and you fly back to
destroy the remaining defenses.

The enemy is present in the form of
numerous fast moving UFOs. These
ships come screaming in to view trying
to ram or shoot you down. Owing to their
high speed you cannot wait to see the
whites o f  their eyes before firing. You
should adopt the age old technique o f
continual rap id  f i r i ng  whether the
enemy are on the screen or not.

While on the subject o f  the enemy
craft, do watch out for the tail gunner.
On several occasions I  nipped into an
alien's slipstream only to receive a laser
salvo from its rear end.

An annoying feature of  the game is

missiles fired here will immobilise the
laser. When you return to your starting
point you'll see that the force shield is
now down.

One tr icky litt le manoeuvre which
has t o  b e  mastered i s  f l y i ng  t h e
helicopter with one hand while man-
ipulating the cursor keys with the other.
These keys al low you t o  scroll the
screen to take a quick peek at what's
around the corner before you blunder in
blindly.

The enemy defences are present in
numerous forms — large and deadly
fireballs, security droids which follow
specific paths through the caves and the
laser bolts.

You are provided with four shields.
However your only indication o f  the
shield status is an occasional flash on
the screen as each packs up.

There is  no  set path through the
caverns and you will often be faced with
a choice between two routes. It 's not

1119141Z4ou Z
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that when your ship is destroyed you are
returned to the start and all the enemy
tanks and ammo dumps are replaced.
This means that the only way you are
going to reach screen two is to wipe out
the enemy using a single ship. There is
no way you are going to achieve this in
your first few minutes: The aliens come
thick and fast, and their aim is deadly.

Were it not for its excessively difficult
gameplay, Psycastr ia would  be a
cracking arcade game.

, r • - • 4 4 , ; . : • • •

M S &

that difficult a decision really as you can
guarantee that both are going to  be
fraught with danger.

Airwolf  combines a  good arcade
game with a liberal helping of  strategy.
The copter and backgrounds are drawn
on a  grand scale with good use o f
colour. This game will tax the brain as
much as the trigger finger.

1

1
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James Riddell

Sound 4
Graphics 4
Playability 4
Value for money 4
Overall 4
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Caveman capers
Program: Covey
Price: 12.99
Supplier: Player Software, Mercury

House, Colima Park, Aldermaston,
Berks. RG7 4QW_ Tel; 07356 71145

LONG long ago when dinosaurs ruled
the Earth the task of hunting for food to
feed your wife and 2.4 kids was a risky
business. If you weren't man enough to
pinch a couple of steaks from the rear
end of a brontosaurus when it wasn't
looking you could always take a few pot
shots at the pterodactyls. As Covey the
caveman you choose the second option,
but soon find that it isn't as easy as it
looks.

The action takes place in a  deep
valley bordered by two steep cliffs. You
stand alone in the middle of the valley,
with five spears stuck in the ground
nearby. The pterodactyls begin t o
congregate overhead preparing t o

Bombs without bounce
Program: Dam Busters
Price: 0 .95
Supplier: US Gold, Unit 2 & 3, Holford

Way, Ho(ford, Birmingham B6 7AX.
Tel: 021-356 3388

ONE of the most famous films of the
Second World War documented the
flight of 617 Squadron when it bombed
the German dams. With the release of
Dam Busters you, too, can accompany
the heroes on this historic mission.

You can either fly a practice bomb
run over one of the dams, or fly the
mission from a starting point over the
English Channel. The original Com-
modore version allowed you to take off
from RAF Scampton, thereby tackling
the full mission. As I continued to play
the game I discovered that this was not
the only omission.

During play you can switch between
eight different screens. The first one
gives you a  pilot's eye view o f  the

attack. As the first of the huge beasts
launches itself from the cliff top you
must run and pick up a spear.

Hitting the Return key results in a
spear being launched skywards. The
first time I  did this I  just sat there
admiring the shot, only to become a
caveman kebab as it fell back to earth.
Adopting the hit and run technique will
avoid such mishaps.

The pterodactyls don't take kindly to
your aggressive nature and begin a
bombing campaign. The reptiles attack
in unison and the air is filled with flying
dino doos. The instructions say they are
rocks but you can't fool me, I know a
dino doo when I see one.

It goes without saying that being
struck by such a projectile is fatal -  the
pterodactyls were pretty big beasts, you
know. No t  only are these fall ing
deposits a  nuisance, they also cause
problems on the ground. There is a two
second delay between them hitting the

Software

surroundings. The display is  crude.
There are only two instruments, and
neither the altimeter nor air  speed
indicator have any markings. This is no
help whatsoever when the instructions
insist that the bomb is dropped at
exactly 232 mph.

Selecting either the front o r  rear
gunner options is about as close as you
are going to get to any real action in this
game. Once again art exceptionally poor
display appears consisting of a few stars
and a red cross. Pressing the fire button
sends a trail of bullets in the direction of
this cross while enemy aircraft float
around the screen.

Destruction of a plane is even worse -
there is no explosion, it just disappears.

Selecting the navigator option causes
a map to be displayed, the engineer
option draws a series of speed controls,
and the second engineer and status
options produce two blank screens.

It came as no surprise that once the
bomb was finally dropped a picture was

ground and then disappearing. I f  you
tread on one during this time you slip
and break your neck.

Covey does not use state of the art
graphics, nor does it have the benefit of
an expensive advertising campaign.
What it has got is that special something
which keeps you coming back for more,
and at £2.99 who can argue with that?

Jon Revis

Sound  7
Graphics  8
Playa/tufty 8
Value for money 8
Overall 8

drawn and I was told that I'd missed. I
suppose a little animation was too much
to ask for.

The more astute of you may have
guessed that 1 am less than impressed by
the BBC Micro version of Dam Busters.
Don't be seduced by the impressive
packaging, the software inside is not of
the same standard.
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(So f tware

Adventures made easier
Program: Graphic Adventure Creator.
Price: £22.95 (cassette) .C27.95 (disc).
Supplier: Incentive. 54 London Street,

Reading R G I  4 S Q .  Te l :  0 7 3 4
591678.

AFTER several years o f  playing
adventure games I was convinced that
writing one would be simple. The result,
maybe not up to top standard at first,
would definitely be better than most.

However there was one drawback. I
can't produce more than an elementary
Basic program so i t  looked like my
adventure writing flights of fancy would
not amount to much at all. Even worse. I
prefer graphic adventures and the idea
of working one out pixel by pixel rather
cramped my style.

So it was with eager hands that I
grabbed the opportunity to review the
Graphic Adventure Creator (GAC)
from Incentive. It comes with a sample
adventure which shows off the graphics
capability and makes you dream o f
becoming Leonardo overnight. The
pictures are well worth studying for
hints to get the best from the system.

One problem which I hadn't realised
from the sample pictures, but which
became apparent when I tried drawing
my first picture, was that you can only
use four colours. You can choose which
you want in any one screen, and can mix
them to get a range of effects.

The graphics editor is  reasonably
easy to use. particularly if you've used
other graphics packages. There are
commands for drawing rectangles or
circles as well as the usual lines and
dots. "P“° fill routines are quick and are
better than some others I have used.

One interesting feature is a "merge
pictures" option. This was used very
nicely in the sample to get an elaborate
border o n  each frame, coloured
accordilig to the pallette chosen.

The part that ties everything together
is the adventure creator. Here you can
write the gripping text to accompany
your works o f  art, as well as all the
messages and other little touches which
make an enjoyable game.

The difficulty comes in making it all
do what you  want.  I  found the
adventure creator as powerful as any
other adventure writing package, more
so in places, but I was glad I'd seen the
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others first so that I could understand
the manual.

Admittedly I 'd  been spoilt with a
adventure writing program on the
Apple. The manual led you keypress by
keypress through writing an adventure,
explaining as it went. The BBC Micro
version of the Quill doesn't do this, nor
does GAC and I found the manuals for
both hard to follow from cold.

One section I  found particularly
diff icult t o  get used t o  was the
conditions section where you give the
program instructions o n  how t o
interpret the player's actions. Unlike the
Quill. GAC uses a much more formal
system which uses brackets, math-
ematical symbols and numerical values
for the verbs and nouns. The end result
is every bit as good, but I feel easier with
a system that approximates to English.

On a more positive note, GAC has a
very good parser, better than the Quill's.
Your finished program will easily cope
with inputs like -get the frog, kiss it,
throw it in the pond then run quickly".

The parser does not truncate words,
so you can use drag and dragon or have
your hero eating saveloy without the
programs assuming you want to save
the game each time.

When you've written something you
can play test i t  by simply pressing
Return at the main menu. There's even a
diagnostic section to tell you when an
error occurs -  like trying to move to a
non-existent room. An easy-to-use print
option means that you can see your
complete database at a glance in order
to plan the change entries.

At the end, when you've tested and
modified to your heart's content, the
game can be saved as a  runnable
adventure to disc or tape. The result can
be sold without seeking permission from
the authors of GAC, provided acknow-
ledgement is made.

Finally, I suppose I ought to say how
easy it is to write a graphic adventure
game. Well it isn't. However the fault
isn't with the program but in  the
process.

Writing an adventure game is a
complicated business and doesn't stop
after you've drafted out your map of
locations and thought about the plot.
You have to consider all the objects in
the game, like keys and jewels, as well as

11
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anticipating what the players are going
to try and do.

Using a  program l ike Graphics
Adventure Creator brings home all the
complexity o f  adventure writing. I
definitely wouldn't ever like to try
writing one without an aid like this.

However with GAC I  did write an
adventure. It is six locations long with
four objects to get and use. It took me an
evening t o  draw the pictures and
another couple of evenings to input all
the data.

The game is hardly a threat to the
Level 9 team, in fact I wouldn't show it
to anyone, but it works. There's a great
satisfaction in  playing an adventure
you've created, and the speed of  the
program and efficiency of the graphics
give even my humble effort an air of
professionalism. I  look forward to
seeing some of the new games writers
who will take this program and give us
some good graphic adventures to play.
After all, anyone can write an adventure
. ,  can't they?

Denise McKnight

Sound N / A
Graphics  8
Ease ()fuse 8
Valuefor money 8
Overall 8



MASTERFUL
OFFERS FROM
MICROWORLD

Make no mistake this offer is yet
another Microworld exclusive. No where
else will you find all this quality disc
software for so little. All the games discs
are both 40 and 80 track compatible
and therefore suitable for use with any
51/6" disc drive and your BBC B
Computer This means that each disc
dost you only 11.99 each, we doubt you
could buy quality blank discs at that
price. Here are the titles from which we
will send you a random selection of ten:

QUEST
2 MONSTERS
3 SNAPPER
4 ROCKET RAID
5 SPHINX
6 METEORS
7 ARCADIANS
8 PLANETOID
9 SUPER INVADERS
10 FIREBUG
11 COUNTDOWN 70

DOOM
STARSHIP

13 HOPPER
14 CAROUSEL
15 KINGDOM OF

HAMIL
16 CRAZY TRACER
17 DROGNA
18 FREEFALL
19 METEOR MISSION
20 BOXER
21 TETRAPOD
22 VOLCANO
23 BLACK BOX

1PREsilwE E519
WORTH E724.95

BBC Master 128K
100K 40 track disc
drive, pack of 10
Acornsoft disc games
worth £120 and tree
carriage bySecuncor.

INC. VAT

BBC Master 128K
400K single disc
drive, pack of 10
Acornsoft games and
free carriage by
Secuncor.

WORTH E775.95
INC. VAT

BBC Master 128K.
Pack of 10 Acornsoft
games worth MO.
Free carriage by
Securicor.

WORTH E627-00
INC. VAT

Please telephone for our
latest price.

WORTH E926.95

BBC Master 128K
Dual 800K switched
disc drive with psu,
10 pack of Acornsoft
disc games, free
carriage bySecuricor

INC. VAT

BBC Master 128K
Star 11L-10 NILO
Matrix dot printer or
Juki 6100 Daisywheel
with cable and free
carriage by
Securicor.

WORTH E788.00
INC. VAT

WORTH E1,180.95

BBC Master 128K
Star NL-10 NLO
Matrix dot printer or
Juki 6100 printer, with
cable and free
carriage by Secuncor
and single 400K disc
drive and pack of 10
Acomsoft disc
games

INC. VAT

IIINDON: 01-627 4840 BIRMINGHAM: 021-236 7772
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MASTER 128
Complete with internal software
Master Turbo Upgrade
Master Econet Module . . . . . .
Master ET
Master 512 Upgrade
Master SC Upgrade
Eprom Cartridge
Reference Manual Part I
Reference Manual Part 2
6502 Second Processor
Z80 Second Processor
Acorn Prestel Adaptor
Acorn Teletext Receiver
Winchester Disk Drive 10 MBYTES
Winchester Disk Drive 30 MBYTES
IEEE Interface
Music 500 •

ECONET ACCESSORIES
100 in Cable
Station Lead Set
Econet Starter Kit
Econet en
Level 1 F i l M v e r  40 Track
Level 2 FileServer 80 Track
Printer Server Eprorri •  . .

MICROWORLO WORDPROCESSING PACKAGE
BBC B Master 128, View 3,0. Viewsheet, Zenith High
Resolution Monochrome Monitor. Dual 800K switched
disc drives. Juki 6100 daisywheel printer or Star NL-10
NLO matrix printer (please specify) WORTH E1292•00
FOR e a  A
ONLY I i i i •Ual•U inc Post and Pecking.

Near Letter Quality,
Jet% tryiestilitity irtia
total reltalility all in one
easy to use printer For
quality, ease of operation
and dependability,
nothing teats ihe STAR
NI-10 You get
outstanding print quality
at 120cps in draft mode
and 30 cps in near [yaw
quality. Plus, the 4100k
NL-10 offers lull
cornpatebitity whh most
popular computers
through plug in interlace
cartridges

FEATURES
1. 10 cps
2 Standard Daisywheel
-  Triumph Adler
Compatible
a Diablo 630 protocol
4 Tractor and Sheet teed
available
5 Free carriage by
Securicor

WAS E289

Add E30 for BBC Interface

WAS E399

P.O.A.
£113.95
£4600

£373.75

TELA-
E14.95
E14.95
E14.95

E179.00
E379.00
£125.00
E135.00

E1200.00
0860.00
E299_00
£178.00

£59.00
E29,00
E99.00

E199.00
£99.00

£235.00
E49.00

MONOCHROME MONITORS
Phillips BM 7502 Green Screen E 7 9 _ 0 0
Phillips BM 7522 Amber Screen E 9 5 _ 0 0

COLOUR MONITORS
Mrcrovitec 1431 Std Abs E . 2 0 1 . 2 5
Microintet 1451 Med Res e 2 7 0 . 2 5
Mocrovilec 1441 Hi Res E 3 9 1 . 0 0
Microvilec 2030 Cs 20 Std Res E 4 2 5 _ 5 0
Microvilec 1431 AP Std Res 1 2 2 4 . 2 5
Microvilec 1451 AP Med   £ 2 9 3 . 2 5
Phillips CM 8501 STD Res Monitor with Grey Glass
screen AGO and Audio Input 2
Phillips CM 8533 Med Res monike with dark glass
etched screen composite video input AGO and Audio
input E 2 0 9 . 0 0
Zenith High Res Green Screen   E 7 9 - 9 5
Zenith High Res Amber Screen   E 7 9 . 9 5

TAXAN SUPER VISION III
This display is designed for business use which
provides both High Res monochrome (Green, Amber
and While reverse) mode and High Res Colour
graphic mode all in one . . . .  •  . . . . . . . . .  E 3 6 9 . 0 0

TV MONITORS
Phillips 1114 Colour TV Monitor with 14" tube offering
10 preselect channels /IF CVBS and RGB inputs£199.00

With 100 cps draft and
16 cps nle arid optional
tractor adaptor and sheet
feeder. This printer has a
standard parallel
connection and accepts
all other Epson serial
Parallel wards with
external dip switches for
easy access and internal
te buffer. It otters a high
specification at a low
price.

CMZEN
120D
This new Citizen 1200
with 120 cps and 25 cps
NLO comes with tractor
and friction teed as
standard. IBM and
EPSON compatible with
two years warranty

Acorn View Word Processor   £ 5 2 . 0 0
Acorn Viewsheet   _  E.52.00
Acorn t w o  ROM . . . . . . . . . .    C 8 5 . 0 0
Acorn ISO Pascal   £ 6 5 . 0 0
Atiorn BCPL E 9 9 . 0 0
GXR . . E 2 9 . 0 0
GXR El+ E 2 9 . 0 0
View 10 E 8 5 , 0 0
LISP ROM E 4 9 . 0 0
BASIC Editor E 2 8 , 0 0
Termulator     E 3 1 _ 9 5
Microprolog    0 5 9 _ 9 5

AMX MOUSE AND SOFTWARE
AMX Mouse with super Art ROM
AMX pagemaker
AMX 3D Zicon . . . . . . . . . . . .
AMX Database
AMX XAM
The original AMX art plus utilities
AMX Paintpot

BBC UPGRADES
64K Upgrade Kit
17170 Upgrade Kit
ADFS Rom
Disc Upgrade Kit
Econet Upgrade Kit
Speech Upgrade Kit
DNFS Rom

WAS £250

WAS E229

..........

E75.00
E4195
£24.95
£24.95
£24.95
£14.95

• E14,95
, E24.95

E.39.95
E49.94
E29.95
E89.00
E49.00
E49.00
E20.00

COMPUTERS MONITORS BBC FIRMWARE
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£52.00
E52.00
MIEN)
E65.00
£99.00
E29.00
E29.00
E85.00
E49.00
1:211.cm
Eros
E59.95

E75.00
E49.95
E24.95
E24_55
£24.95
E14.95
E14.95
£24.95

E39.95
£49.94
£29.95
£8900
E49.00
E49.00
E20.00
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- LCOCI lw sCSMITSUBISHI 51/4" Double-sided r -  e s  0%
800K dual disk drive 40/80 trac G A M  - 1 2 0 °

v4OFVOAswitchable with own Power

MW/800SP

supply. Full two years
parts and labour
warranty.

MW 400SP
MITSUBISHI 51/4" Double-sided
400K single disk drive 40/80
track switchable with own Power
supply. Full two years parts and
labour warranty.

MW 400/S
MITSUBISHI 51/4" Double-sided
400K single disk drive 40/80
track switchable. Powers from
the BBC computer. Full two
years parts and labour warranty.

MW 100P
MITSUBISHI 51/4" Single-sided
100K single-sided 100K single
disc drive 40 track with own
power supply. Full two years
parts and labour warranty.

I enclose a cheque for E

Please send mp

Norl

MAIL ORDER
To Mtcroworld Distribution, Dept MU, Park House. 140 Battersea Park Road, London SW11
01-827 4840 or alternatively 39 Waterloo Street, Birmingham 021-236 7772

payable to Microworld Computer Systems Ltd

Please debit my ACCeSSNosaAmerican Express Account

Signed

Name A d d r e s s

MW 100
MITSUBISHI 51/4" Single-sided
100K single disc drive 40 track.
Powers from the BBC computer.
Full two years pans and labour
warranty.

How to Order
Orders by past welcomed please mail coupon
with payment
Tek3phone orders welcome
We also welcome Government and Educational
orders_
All products supplied include our own 12 months
guarantee backed by our own service centre
staffed by fully qualified engineers
Order with confidence. 7 days money back
guarantee
All prices include VAT and carriage charges by
owner
All items are usually available from stock and are
delivered by Secuncor Courier Service Call for
availability.
Personal callers are welcome at any of our
branches which are open Monday to Saturday —
pease call for the address.
London — 01-627 4840
Birmingham — 021-236 7772
Edinburgh — 031-228 1111
Glasgow — 041-332 1116
Aberdeen — 0224 57.1736

n otEe
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If you purchased a Master
128 or ET between

January-May 1986 please
read on.

This is an important message for users of BBC Master
Series micros purchased between January and May 1986. You
should read this announcement carefully' then contact your
Acorn dealer if you have not already done so.

It has been found that when the battery in the above
models is close to exhaustion, the microcomputer may attempt
to recharge it. This is contrary to the recommendations of the
battery manufacturer.

An upgrade kit which prevents this happening has been
developed and is now available from any Acorn dealer at no cost.
Fitting can be carried out easily either by you or free of charge
by your supplier. This will not invalidate your guarantee.

If you have difficulty in obtaining a kit, please call 0223-
214411 and ask for Department A2.

In the meantime, we suggest you follow standard elec-
trical appliance guidelines and keep the power switched off
when your microcomputer is not in use.

We apologise for any inconvenience that this upgrade
will cause but we hope that Acorn's customers will be assured
by our desire to maintain a high standard of product in the field.

AcornvA
I 'N 1



ROM Roundup)

THE Speech System package from
Computer Concepts is compatible with
the BBC B and B+ models and contains
two 16k ROMs, a 64 page manual and a
seven page text to speech supplement.

It requires the TMS5220 speech
processor chip as fitted in the standard
Acorn upgrade, but not its accompany-
ing TMS6I00 phrom vocabulary ROM.
However the Speech System works well
even if the phrom is already fitted, and
Computer Concepts will supply the
TMS5220 chip with their Speech
System at a reasonable price.

The relative position of each ROM is
unimportant and they are available in
one 32k ROM for the B+.

Unlike the Acorn Speech System,
which is limited to phrases stored on the
phrom, the Computer Concepts system
is based on phonemes. These funda-
mental speech units are 44 in number
and provide all the sounds required to
speak English.

The first ROM, the speech chip, is
available separately and drives the
speech processor chip. I t  accepts five
star commands and supports a *HELP
facility.

The ROM is activated by *SPON
followed by Break which raises page by
84200, activates Event 4  and uses
memory at 8E9C0-8c9FF. Although it
also makes use of zero page locations, it
replaces the original data and so should
not cause clashes.

*UTTER is the key command in
Speech System and must be followed by

Product: Speech System.
Price: 139•90.
Supplier: Computer Concepts, Gad-

desden Place, Hemel Hempstead,
Hens HP2 6E1. Tel: 0442 63933,

Speech System
has command of
the language
IAN W H I T M O R E  reviews a package
from Computer Concepts that uses
two ROMs to great effect

one or more phrases consisting o f  a
single intonation code and a sequence of
phonemes.

Twenty f ou r  intonation codes,
represented by  a  value in  angled
brackets, are supported, providing
intonations showing surprise, emphasis,
question, pleading and many others.

Phonemes are represented by one or
two letters in upper or lower case. Vowel
phonemes. 20 in number, all contain a
written vowel and appear as "E i e ER
AR" for example.

Consonant phonemes all contain
only written consonants and are all in
upper case, such as "P BTDH NG". In
addition three lengths of silence can be
entered and individual phonemes
stressed. Thus to produce the phrase
"BBC Micro computer" a  typical
*UTTER command would be:

tUTIER<I>BEBESEMI IKROK
UH M P +00  1 UN

I WISH to use my BBC Micro for a  serious
application and to detach and extend the key board
from the main machine to use as a stand alone
keyboard in a shop.

While I  appreciate that some decoding may be necessary to lit the
BBC's keyboard port or even the user port, do you know of anybody
that produces a  membrane type keyboard, similar to some of  the
modern cash registers, or, dare I say, the ZX8I,  that I might be able to
use? — K.D. Everett, Hemel Hempstead, Herts.

The best bet would be to get a membrane keyboard
with a serial interface and then plug it into the
serial port of the BBC Micro. You can then run the
computer from the remote keyboard by typing
11TX2.1.

To switch over to the computer's keyboard type * IMP on the remote
keyboard. A suitable cased serial keyboard can be obtained from
Farnell Electronic Components, Canal Road, Leeds, order code
170-611 and it will set you back 1197.92.

*VOICE sets the pitch for *UTTER,
choosing from only five pitches.

*SYNC prevents the next part of a
program continuing until the spoken
part is complete.

*SING allows the speech chip to sing,
albeit only in  the key o f  C. The
command must be followed by  a
sequence of notes each expressed by a
chosen pitch and note length and the
correct phonemes. The limitations of
frequency generation in  the speech
processor mean that the quality of song
is somewhat limited.

In addition to 21 pages in which
commands are described the manual
has 35 pages explaining and listing the
individual phonemes and intonations.
Two appendices provide a  sector
program for Wordwise+ to edit speech
and a spelling test program in Basic.

The second ROM in Speech System
is the text to  speech ROM. which
provides access to  the speech ROM
from commands with much simpler
syntax.

A further 15 star commands are
implemented in addition to *HELP. The
first pair *TEXON and *TEXOFF
switch both speech ROMs on or off.
Whereas the speech R O M  alone
claimed 84200 bytes the whole system
claims &400 bytes.

The core command for text to speech
is *SAY which is similar to *UTTER.
However instead of requiring data to be
placed after the command in tones and
phonemes i t  is accepted as ordinary
text.

The text to speech ROM converts the
written text into the form used in

September 1986 MICRO USER 2 7
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Own Data Danwervel Printer
P M E M E 1  00Cri l2kIFS NLG

130.39
65.17

149.95
18995

DOT MATRIX PRINTERS
Li VAT Ies VAT 1

Carriage
Caner! PW I 0804 inior 233.91 259.00
Conon PVil 1 58 334.74 384.95
lemon 1186 'new modell 1 20ccankpc NILO 23909 274.95
Epson LX86 Tractor Anachrintet ....... • 1991 21.75
Epson 186 Sheer Feeder 48 55 55 95
[peon FX80 I 184/cosi 341.18 399.95
Epson P40 (rhombi 80 cell 52.13 59.95
/kilo 5510 1813cpOn4o I Neer stelieol 211.35 249.96
7uki 55)0 Multicolour upgrade 97.20 111.78
11114P 2000 lArost rot) 13909 159.95
Epson S02000 1 MAIO 1 5 2 9 82 1159 30
DAISYWHEEL PRINTERS
Oersystep 2000 199.95 229.95
Juin 6100 Ilehei nuelkw Daisywheel ,• 252.13 79995
„hal 2200 anneerftepoinner 234.74 299.95

FREE! F R E E !  F R E E !
WITH EVERY PRINTER

-  LISTING PAPER •  B B C  LEAD
1E6 ate lee Amsted leed eivres tor other Wade!

LISTING PAPER
6D GSM I litur41 9 5' s 11 2000 shore 15,00 1 7 25
130 GSM Iloilo gredel 9 25' • 1 2" 2000 sheets 11 90 20.58
Labs 8 0 .  e 8000 39 00 4416
12 abreast co 9 5" backer' with mote& Piet

204 13
180A Second Pnactiosr

MONITORS

36989
ATM. ROM Board

Philips 1502 lOreen1 14.14 95.96
.Nlips 7522 illimbes1 82.57 94 95
CsIew IV Sanwa
Pintoes TWIMeenter 208 65 239 95
tentobele HI-Res 234.14 289 95

OTHER BBC P E R I P H E R A L S
DES 2 0 BBC Disc Interface 90.82 69 95
Penman plosteclonternouse
I-Orient Recover

11135loa RS 249 95
21 7 19

8502 Second Processor 1150 204 13
180A Second Pnactiosr 3 1 2 95 36989
ATM. ROM Board 39 09

From Page 27
*UTTER and passes it to the speech
ROM. Taking the example quoted for
*UTTER above, for *SAY it would be:

*SAY B.B.0 Micro Cosputmr

The *SAY command may be used
both in command mode and within
programs. Variations of this command
allow the computer to speak inputs
(*SAYIN), outputs ( *SA YOUT),
printer outputs (*SAYPRT), everything
that i s  already on  the  screen
(*SAYSCR), an area o f  memory
(*SAYMEN) and the contents of a disc
file(*SAYFILE).

*SAYOFF ends the *SAY facility in
any of its modes. Using *SAYOP you
will be surprised to hear the computer
speak everything sent to the screen,
including any error messages. A n
interesting exercise is to catalog a disc.

*SAY interprets the written text
according to a set of rules contained in

FREE CABLE AND PAPER
DISCOUNT!

SPECIAL OFFERS
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the ROM. Due to the vagaries of spoken
English i t  will not always get the
pronunciation and intonation right.

A further command. IPHONS,
displays the phonetic translation as
converted by the text to speech ROM in
the form of a *UTTER command while
speaking the text.

Thus when the translation is incorrect
it may be edited by altering the stressing,
phonemes or intonation, and executed
as a *UTTER command which will be
spoken by the speech ROM.

*SHUTUP immediately stops
speech, clearing the speech buffer at the
same time.

Three further commands control the
interpretation o f  carriage returns,
sentence ends and initials. *SMODE
selects between spelling Out all text letter
by letter, pronouncing lower case words
while spelling upper case letters, and
pronouncing all words containing at
least one vowel.

If the system cannot interpret a word
it will be spelt out letter by letter.

FAST SERVICE

24 HOUR HOTLINE
0783 872430

NOTE: ALL PRICES INCLUDE VAT + CARRIAGE

INCREDIBLE DISC DRIVE PRICES

HIGH QUALITY DISC DRIVES
Cosed welt Wade. manual nett veins thac. wel owe • pew plug I

reedy to go 1
Es KAT l e e  VAT & 1

Carew 1
4.0113 4 6  95 1

5.25" •
1
1 Atom 1 710 On

1

SPECIAL OFFERS
511100 with DOOS   9 5 . 6 1
SX400S weh DOOS   1 3 0 . 3 9

1 09 95
149 95

69 51

8267

MICROVITEC RGB MONITORS (BBC)
1431 1472 s585dorsi
1431 APAIS4 tenth with° 8 PAL)
145118531 5829091
1451 APMS4

201.70
219.09
234.74
31300

79.951
I
111C $X Mee sec'. Pewee $eM1911
s SX I DO 40 trate sing la side :100K i
I 54.4006 8131 track double side 4400K) 40780 9 5 0 1

II 0X200"07111140 track single side 1 3 0 . 3 9 149 951
DX BOOS Oval 90 trick double seat 40/80   1 7 3 . 8 7

Ibeith Beall le Power Swirly
IS 10040 trick single side II 0091
IS400S 80 trial double side 14009 I 4080 1 1 3 0 0
1 Oval Osseao Ivaidn Power Supper
10200 2 x 40 trick singe side I 21301( 1
ichsoos 2 n80 tract singe side 1400104010

I D '

19995

SI 951
129 951

11391 1 9 9 . 9 5 1
199.98 2 2 9 . 9 5  I

0800S 2 s 80 Peck double side 18004.) 4080 1 9 9 . 9 8  2 2 9 1 5NOTE - Al 10 trick drives bave a 40/11 esiedit
Chellengei 258It lupgradeable to 5129 NAM) with 80 nowt

Challenger 2564 to SIMI/made   1 6 5  3 1 21 57 1 38 5 I9 • 99 t
ember weed devised disc etherlace

Chalker 5124.   1 9 6 , 6 1  2 1 9 9 5 1  I

231 95
251 95
76995
359.95

*RMODE allows carriage returns to be
ignored, or treated as spaces or full
stops.

*TMODE controls the recognition of
sentence ends. Either three consecutive
spaces or punctuation marks are treated
as sentence end.

Punctuation marks are important for
the text to speech system as it treats
individual phrases and sentences
according to their construction, modify-
ing pronunciation to  match the
meaning.

The Acorn Speech System provides
high quality speech, but is severely
limited in its vocabulary. Computer
Concepts' speech ROM provides access
to any word in the English language,
spoken or sung, at the expense of some
of the quality of speech.

However the speech ROM alone is
slow and tedious to use. The addition of
the text to speech ROM to form
Computer Concepts' Speech System is
a great improvement, and I can heartily
recommend it to anybody. •

Dept. M 986, 46 Middle Street
Blackball, Hartlepool Cleveland
TS27 4EA. Tel: 0783 872430
Sorry, office only -  No colliers without eppoinhneot
BBC R O M  U T I L I T Y S O F T WA R E
Worearise [Word preCtleri I I I  28 3 5 1 5
Woddrense Ns M o i l  processor! 4 0 9 5  4 6 7 5
Vitro 2.1 'Word. protestor! •  4 1 , 2 8  4 7 . 4 5
West 111 (Woad Processor)     0 1 . 0 0  1 0 1 5
COMPUTERS
NCB. 849
Mosier 129
SUMMER SPECIALS
Epson DX10 with dual disc eerce inc. Woretter.

Spellsrai & Meilmerge 5 9 9 . 9 5  6119 . /5
Vireo Portable with dual disc dome sod B T
wawa' Moken. complete *eh software- Emotive
Desktop sone -  Jum Han4941, Aildratinalephoms.
Beak File lor simple NMI. Hine System. Calculator.

Typowiter & P e w  Enamor Perfect Suite -
Peitect Write', Perfect Caie & Perfect
Filar •      4 0 E 1 6 5  4 6

EPSON COMPUTERS -  IBM COMPATIBLE
Taxi PC 360K Ore* •  64996 I C  sz
Tool PC • 3030K Drive • •  749 95 8 9 2 4 4
Tem PC 360IX 20486 1 7 4 9 9 5  1 4 3 1 4 4
Mouse:Colour Video Cott-tan 2 5 9  95 2 9 8  95
213Mb Hard Chive tor IBM compatibles cAo Card. Cable and

,nstruclions .  4 3 4  14 4 9 9 9 5

MEDIA ARCHIVE DATA -  EX DYSAN

FACTORY! (Fully guaranto•d) I  F R E !Hsieh Twee theme/as 5 25" Owed in I  0.1 will bionic Ming
40 Tract' SSSO 9 . 1 3
40 tract 13500 9 • 5 2  1 E 9 5
&Direct SSSO 1 2 . 8 3  1 4  75
90 Truk 0500 1 1 . 7 4  1 3 . 5 0
3' One 1 101 3 1 , 3 5  1 2 0 5
3' Our leach! 3 . 9 1  4 5 0

HEAD CLEANING KITS
PASiandeid
Rana OronABO/WOU Clueing nit

39267 4 3 9 9 6
4 2 6 . 9 4 1 8 9 90

13 87 1 5  95
19.99 2 2 . 9 5
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1 3 5 9 8 9
1 4 4 . 1 5
11

3515
48.75
11.45
10 15

43915
46915

609.95

41995
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1015
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42 95
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15 95
2295

E 4 0 . 0 0  Cash Allowance for your old ROM
Expansion Board when you trade in

for the Fourmeg 256K
or El 0.00 reduction if you already have Solidisk DFS

T h e  memory limit on the BBC Micro can now definitely
be a thing of the past. The new Solidisk Fourmeg
256 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 48K of software in ROM.
In fact, it contains even more devices than the BBC itself. It
is compatible with most hardware add-ons —except
Sideways ROM expansion, which explains why this special
offer.
Fitting it 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 ot's ready.
Switch on the computer and you will immediately see the
difference.
The message "Solidisk 256K expansion (4MHz)"
announces the new memory size and speed.
A switch at the back lets you select between the old (2MHz)
and the new (4MHz) speed.
The BBC Micro at 4MHz easily surpasses the new MASTER
128K on benchmarks.
For example, it runs the benchmark using Basic 4 in only
half the time taken on the MASTER 128K.
If you have too many ROMs to plug in at once, the Fourrneg
256 offers TWO ways out. First, it includes additional high
capacity (and fast) ROM sockets. Moreover, two or four
normal ROM images can be stored in one high capacity
ROM chip (by "Vertical Paging") — so more can be made
immediately available at your fingertips.

Yes! I want to take you up on
your special summer offer

"I will pay only: (delete if not applicable)

111 E 1 3 5 . 0 0  instead of the normalprice (175). I will send you my old
ROM board when I have been
satisfied with your Fourmeg 256.[1

If for any reason I am not entirely satisfied with
your product, I will return it before 15 days and
have all my money back (except postage if
applicable)".
Name

Address

( 1 6 5 . 0 0  instead of the normal
price. I already have your DFS
installed in my BBC.
I also allow E3.00 for First Class
Post.

Access/Visa Account

Send to:

Solidisk Technology Ltd
Sweyne Avenue. Southend-on-Sea

Essex SS2 6J0.
We reserve Ow nght to change prices and specifications without
nottce tor Improvement.

Secondly. ROM images can be stored on discs 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 (while machine coded programs can access
RAM right up to &FC001).
Two frequent uses of the extra memory are as a RAMDISK
or a printer buffer,
Star commands in the ROM can turn the extra RAM into a
silicon DISK of 200K, compatible with both the Solidisk DFS
and ADFS formats. The RAMDISK is at least 10 times faster
than physical disc drives as it has no moving parts.
The printer buffer saves you time, it lets you use the
computer while feeding your printer in the background.
In addition, the MANAGER ROM offers over 30 star
command utilities to save time and effort using the
computer.
To complement such a powerful product. Solidisk has
arranged with Computer Concepts to bundle the famous
WORDWISE PLUS wordprocessor ROM and manuals. This
excellent product, worth f  45.00 on its own, became the
best selling wordprocessor for the BBC computer last year.
All in all, the Solidisk Fourmeg 256 offers an unmatched
combination of speed, power and built-in facilities, while
still having room for even further expansion. It is the most
logical next step for the owners of any Sideways ROM
board or of Solidisk Sideways RAM. who can trade in their
present boards for the excellent Fourmeg 256.

SOLIDISK has products to expand
your BBC Micro inside out, so why

hesitate, pick up the phone and ring
this number:

SOUTHEND
(0702) 354 674

ASK FOR A BROCHURE



PRICE INCLUSIVE OF VAT
Stock
No. D e s c r i p t i o n Price

L.
Post
L.

RAM/ROM EXPANSION
101 Basic Fourmeg board 30 00 3.00
102 FOURMEG WITH 32K RAM 69 00 3.00
103 32K Sideways RAM with S W  packl 50.00 3.00
104 64K Sideways RAM with S /W packl 80.00 3.00
105 128K Sideways RAM with S /W pk1 125,00 300
106 Fourmeg 256 with WW+ 175.00 3.00

DISC UPGRADES
201 1770 Upgrade with 2 2 ROM 45,00 2.00
202 1770+8271 (DFDC) Upgrade 2.1 ROMs 60.00 2.00
203 ADFS ROM set 12.1) 20.00 200
204 Upgrade from DFS lo ADFS (ret. ROM) 10.00 2,00
205 Solidisk 80 Track/DS disc drive 109.00 4.00
206 DUAL Drives + keyboard case 230.00 800
207 MN- ,  Single Drive, MP165, DDFS 2.1 350.00 15.00
208 WW*. Dual Drive, K/B, MP165, DDFS 465.85 15.00

WINCHESTERS
301 20MB BEEB powered, A N S  ROM set 661.25 10.00
302 20MB Mains powered, ADFS ROM set 745.00 10.00
303 40MB Mains powered, ADFS ROM set 1148.85 10 00

MISCELLANEOUS
401 Linemaster ROM 10.00 200
402 Toolkit ROM 10 00 2.00
403 MD525 Diskettes (10) 16.00 2.00
404 27128-25 EPROMs (5) 20.00 2.00
405 27256-25 EPROMs15) 30 00 2.00
406 IA/PROM 11 6K) 19 00 2.00
407 UVIPROM(32K) for 27256 21.00 2.00
408 EPROM ERASER 20.00 2.00

NE E l  E n  E l 11111

NAME

ADDRESS

: REQUEST INFORMATION PACK

VISA/ACCESS

We reserve the right to change prices ,•specs without notice.

"If you have a good
working BBC Model B

already expanded with
Solidisk DIM, or Disc
Drives or Sideways

RAMs, then this
"MASTER PLAN" is
designed for you"

-hhe Solidisk MASTERPLAN is specifically
set up to reduce financial burdens to all
Solidisk loyal customers, as much as
possible.
Fill in carefully the coupon below and send
it to us. We will immediately send you a
personalized quotation for upgrading your
BBC B to the Master which we are sure
you will find really hard to refuse,..

Ell 111111111111 I M  ME I n  OE 1M MI

SOLIDISK "MASTERPLAN"
Please tell us about your BBC computer system
ISSUE and AGE

Upgrades fitted inside:
1)   D a t e    b y
2)   D a t e    b y
31 ,  . . . . .  D a t e  b y
Peripherals attached outside
i i  D a t e  b y
2) D a t e  b y
31 D a t e      b y
Service history:

has never gone wrong. never serviced.
Service history as follows:

SOLIDISK TECHNOLOGY LTD, 17 SWEYNE AVENUE, SOUTHEND-ON-SEA, ESSEX SS 2 WO



YOUR introduction to today's ever-
widening world of communications!

If you've ever linked your BBC Micro to a modem o r  if you are
intending to do so -  you'll want to find out all you can about the
exciting world of communications that lies at your fingertips.

And there's no better guide than Britain's No. 1 comms.
magazine, TeleLink.

In its pages the country's top experts in this fascinating subject
introduce you to the latest developments in which YOU can share

unveiling the mysterious world of the
hacker, advising you on data security,
reviewing new products, taking you behind the
scenes at Prestel, Telecom Gold and many
others, there's also a Directory section listing
hundreds of bulletin boards you can access,
plus details and prices of current modems
and communications software.

TeleLink is published every two months, A
single copy costs £1.50, or you can subscribe
for the next 12 issues, post free, for just E n
-  a saying of E3!

Steve Gold, the UK's
top comms. operator,
heeds Teletioles team
of expert writers.

EXCLUSIVE
READER
OFFER!

This
is the

smallest
comms.
terminal

in the world
— the Psion
Organiser II
with RS232

interface.
Buy it through

TeleLinh and we'll
send you completely

FREE of charge
a dual connector

pack enabling you to
link it directly to a
modem or to any

serial printer

FREE PULL-OUT
SUPPLEMENT!

Even/issue of TeleLink contains a
special pull-out supplement. In
the July/August issue it's all about
the big public service databases in
the USA - what they offer and
how you can contact them.

E l °  off yourfirst
subscription to
Micmnet 8001

Every new subscriber to TeleLink
is offered a free first quarter's
subscription to Micronet -  the
biggest and most successful part
of Prestel - absolutely free of
charge. Saves you E10!

Guide to
databases
in the USA

•••••••••, . 4 5  t . -••••• • • • • •
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IN this game you are a professional pear
picker currently holding the world
record for picking 50 pears in a minute.

However at the moment it is not the
pear picking season, so you have had to
accept a job from the miserable farmer
Landlord Lowe, who grows a  winter
variety called Mat's Massive Pear.

To collect theseyou have been given
a wheelbarrow which, when placed
under a pear, magically makes it fall.

Once you have a pear you must try to
get i t  t o  a  tractor. Unfortunately
Landlord Lowe's son Plastered Patrick
is at  the wheel and he drives very

erratically. You will be given £2 for
every pear given to Patrick, but as the
wheelbarrow can only carry one pear at
a time you won't strike it rich quick.

Once you have collected eight pears
you are promoted to a more fruitful field
where the pears grow rapidly, but for
every pear you fail to collect now the
miserly landlord deducts L I  off  your
wages.

You will, however, receive a  £25
bonus that he is required to give you by
an act of parliament.

at any time there are 20 or more
pears on the trees you will he fired.

Isk MN V MIANIILCS
kscot e a c h  pe

S0/0 Income e ) ,
O k a %  l i m e  period bet,seen, a r  .Nit* Surhber of pears.

SCI , *  Ihcorae acquired ou this level,
Viih.'1% Wheelbarrow's coordinates.

110),Vio/b 'tractor's coordirtates.
1%19‘0,1N 19to -tractor's &reel:Loos.

%.1943,V Ictio Wheelbarrow's 6u ectioris.
W,43.,f(Y0 1,4 earestCharac tree to the *heel owball ow .

NI ist4S t e r  of wheelbsst ( ful l  ot empty).
itt.'00,10(.0/0 Cootoinates ot random tree chosen toadd a pear to.

Pi- tv.CE 's /  Ot),S place iri the top tett.

MAIN PR OCEDURES
setup S e t s  the f o r  playingmove s c r e e n  ready

Main procedure that
takes keyboard entries moves the characters and

addappte Randomly adds a pear to one of the trees.
test Checks  it a pear should tall when the whee/barrowis directly underneath a tree.

appledrop D r o p s  a pear into the wheelbarrow.
ed H e l p s  the tractor move randomly.

cleared Called when enough pears have been picked and
Updates the score.

hiseores Hi-score table routine.

intro Pr in ts  the instructions from data statements.

4A.

f r r i t a T r A t

. • • • • • • •

Game of the month

Full listing starts
on Page 124
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Take control
by the

appliance
of computer
science
MIKE COOK looks at the
CMS 6502 second processor/controller

THE CMS 6502 second processor is a
major breakthrough i n  the use o f
dedicated microprocessors. A dedicated
microprocessor system is one that will
only do one task like the controller in
your washing machine o r  video
recorder. Each contains a  micro-
processor dedicated to performing just
one function.

In order to make a dedicated system
you usually have t o  design your
hardware with inputs and outputs suited
to the task and then develop the
software using machine code. The
software is then blown into eprom or
ROM and plugged into your hardware.

There are development systems
available to make the task easier, but
these are expensive and the whole
process requires a lot of  skill and is
time-consuming.

The alternative approach to creating
a dedicated system is to make one out of
a general purpose computer. There are
several ways of doing this with a BBC
Micro.

You can have the application stored
in a  sideways ROM set to run on
power-up. Alternatively, you can store
the application on disc and get it to run
on power-up o r  when you  press
Shift +Break. Using sideways ROM you
have to develop your application in
machine code, but using discs your
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application can be written i n  any
language.

Using a  high level language is
obviously a great advantage with regard
to development time. A program can be
written and debugged with al l  the
convenience of the high level language.

However there is one snag to using a
BBC Micro as a dedicated system. and
that is cost. You see, most applications
just do not need a full keyboard, disc
storage, graphics display and serial
interface.

All right, some applications may need
some of these, but not all, and therefore
you are wasting a lot of money.

Suppose you want an intelligent
central heating controller. A l l  that
requires in  terms o f  hardware is a
microprocessor, some memory and
input/output devices. So a program to
act as a  controller would be easy to
develop on a full BBC Micro but would
be very wasteful.

It is exactly this dilemma that the
CMS 6502 second processor addresses.
It w i l l  a l low you t o  develop an
application on your full system and then
transfer it into the second processor.
This can then be detached from your
main computer and your program will
continue to run.

This is achieved by using a battery
back-up static RAM as the memory.

'111111.P11111.1=1111.111111eir1I I r n i  M .  i  M I L  W P M

You can then directly test yott
application in  situ. After testing aa, Pa
debugging if you want to make severt di i
dedicated controllers your program eit re(
be transferred to  eprom for add r e l
security. f  me

As you are only using a minimui
system your costs are considerabt 65
lower than using a full system. m c

Let's see what this 6502 seam t h i
processor contains. It is built on a sing) th(
Eurocard 1 0 0  by 160mm — aa
contains a 6502 microprocessor, a Vit
battery backed up real time clock, ail
8k RAM. There is also an operati Po
system and Basic language. y o .

The address decoding is performe W I
by a fuse link prom. This coupled wit Po'
the extensive number link pins ensure sta
that the system can be configured h e
take almost any  combination
memory devices in the five 28 pi Sys
sockets. B B

At one end of the board is a 26 we wri
IDC plug. This can be connected to tit tur:
Tube plug on the BBC Micro via i s
supplied transition board. I n  th
stand-alone mode this plug gives acce COr
to the VIA. p r o

At the other end of the board is a 6 65(
way D I N  direct connector used fe cor
linking other modules. There is also one
sideways ROM called CMS Link I ins(
install in your BBC Micro. The meml

Nom
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map does not make use of  sideways
paging but places the memory devices
directly in linear order. For applications
requiring over 64k of memory a paging
register can be obtained to increase the
memory space to 500k.

The operating system of  the CMS
6502 second processor contains a
monitor to help in the debugging o f
machine code programs. This contains
the usual memory examine and change
functions along wi th  dumps and
breakpoints.

A program that is  executed on
power-up is known as a turnkey because
you just turn the key and there it is.
When the CMS 6502 second processor
powers up i t  searches each 4k block
starting at &1000 looking for a turnkey
header.

If it does not find one the operating
system assumes it is connected to a
BBC Micro. Therefore once you have
written a program it  needs to have a
turnkey header attached. If the program
is written in Basic this is quite simple.

The C M S  L i n k  R O M  has  a
command *TURNKEY. This takes a
program file and loads it into the CMS
6502 second processor, adding the
correct turnkey header. Therefore with
one command you can turnkey and
install a program.

What if you have an application that

The stand-alone system

needs a  little more than the basic
system? For example an input/output
intensive application could use more
than one VIA. Or what about a system
that needs a  display t o  output
information graphically?

Well not to worry, CMS has thought
of that with add-on cards containing the
extras y o u  need. These can be
connected together easily using a card
frame.

Indeed it is possible to implement a
full BBC Micro system using these
cards, but this would cost more than the
micro itself.

The point is you can mix and match
cards to create a system that covers
your needs, no more and no less.

In a stand-alone application the CMS
6502 second processor will need to be
powered from an external 5 volt power
supply. The most convenient way o f
achieving this is to have one built into a
card rack so that it can supply any other
module as well.

So the CMS 6502 second processor
allows the creation of  an economical
dedicated stand-alone control system. It
can however be taken a step further.

I f  you have several stand-alone
systems they can be networked together
with the CMS network system. This
means that units performing different
control functions can exchange data

Hardware

and receive commands from a central
controller.

The mind boggles at the complexity
that you could build into such a system.
In the jargon this is known as a
distributed intelligence system e a c h
separate controller performing its task
but able to report back to a supervisor.

With al l  the variations and com-
plexities o f  the CMS 6502 second
processor you do not simply buy one off
the shelf but rather talk to CMS and
they w i l l  adv ise  y o u  o n  wha t
configuration you need.

I believe they can even supply
expertise i n  programming fo r  any
application. The cards are made to the
highest standard and work well. The
manuals are a little sparse, but contain
all the relevant information along with
some examples.

All i n  al l  the CMS 6502 second
processor allows you to convert your
BBC Micro into a  full development
system, and thus save thousands o f
pounds.

Product: CMS 6302 second processor!
controller

Price: £259
Supplier: Cambridge Microprocessor

Systems, 44a Hobson Street, Cam-
bridge O i l  INL. Tel: 0223 324141
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Announcing a Great New Deal for al
Primary and Secondary

ttir ) , tSchools1
LIN14311 GRAPHICS

II" EDUCATIONALII

•

S U B S T A N T I A L  REDUCTIONSsuppoiniON ALL PLOTTERS
IS C H O W

INTRODUCING
Plotmate is recognised by many educationalists as one
of t h e  m o s t  sophist icated a n d  p r a c t i c a l  p lo t ters
avai lable at its price.

Now Primary and Secondary schools throughout the UK
can r e a p  t h e  m a n y  benef i ts  o b t a i n e d  b y  us i ng
PLOTMATE as an a id  to computer based teaching at a
cost which is lower than ever before.

This tremendous offer comes about as a result
of the unique LINEAR GRAPHICS EDUCATION
SUPPORT SCHEME (ESS).

ESS has b e e n  dev ised  a n d
launched by Linear Graphics
in o r d e r  t o  p r o v i d e  t h e
educational environment
with t h e  b e s t  poss ib le
value f o r  m o n e y  w h e n
purchasing this highly
versatile extension t o  their
computer graphics systems.

ESS HOTLINE
For immediate attention and
further information on ESS call

0702 5416631415

COMPARE THESE PRICES!
PLOTMATE A4 £ 2 2 4  a saving of 25%
PLOTMATE A4M E 2 9 9  a saving of 25%
PLOTM ATE A3 (with free
Cadlink Disk and  Plotmate ROM) E 2 9 9  a  saving of 3 0 %

PLOTMATE A3M E 4 2 6  a saving of 25%
SCANNER £ 1 2 0  a saving of 20%
UPGRADE KIT A3 TO A3M £150
PLUS save 20%45% on all plotting accessories.
All prices are ex VAT.

28 Purdeys Way Rochford Essex 554 'I NE
Tel 0702 541663/4/5 Telex 995701

CS LTD

Under t h e  Ess t h e  fo l lowing
features b e c o m e  a v a i l a b l e :

* SAVINGS of up to 30% on normal pric

* FREE training available.
* SUBSTANTIAL discou

on all Linear Graphi
Software packag

• FULL support or
service f r o m  th

manufacturer.

* TWELVE m o n t h
warranty.

'111.1111 PLOTMATE G r a p h i c s  P lo t te rs  o r e  Br i t ish
manulactured products and approved by ILEA

NAME
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SCHOOL' AUTHORITY
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Modems in schools:
On the wrong lines?

AT first sight viewdata systems for use in
education seem to be an excellent idea. The
ability to tap into a huge resource of data for
little more than the cost of a local phone call is
an exciting prospect for schools, who for
years have had to make do with out of date
books in depleted libraries.

All that is needed is a computer, a modem,
some suitable software and a phone line. A
modem is an electronic box of tricks which
links a computer to a telephone line so that
one computer can "talk" to another computer
similarly linked to the line. The computer also
needs special software to enable the modem to.
be used in this way. Using a modem, a micro
can "talk" to a large mainframe computer
thus enabling large databases to be accessed.

Almost al l  schools have at  least one
computer and a phone, so all that is needed is
the modem. As if in an answer to a prayer, in
February the Department o f  Trade and
Industry (DTI) offered each secondary and
middle school a free modem, so at last they
could exploit this new medium.

But is i t  such a wonderful thing? Have
schools been sadly misled by the DTI? Will it
enhance the quality of education. or will it just
get rid of surplus end-of-year funds for the
DTI and reduce the massive stockpile o f
unsold modems?

I believe that this is an initiative which has
little to do with education. Local education
authorities were given just two weeks to bid
for these modems. Hardly any information
was given about the offer, and there was no
advance warning, yet all the modems were sat
there ready to be delivered within weeks with
no questions asked; all very strange.

With time so limited, authorities could do
ink but accept the offer and demand as many
modems as they thought that they could get
away with.

The Times Network for Schools (TTNS),

Philip Andrews
considers the
future of viewdata
in schools
who clearly know little about tact, in an advert
in the Times Educational Supplement stated
that the offer was due to close that day. and
advised teachers to contact their adviser to
check whether they had seen the offer. This
ensured that for weeks afterwards advisers
were plagued with teachers phoning up to ask
if their authority had applied for the modems
and if  so when would they arrive.

When the modems did arrive, the problems
really started. They came without leads or
software, yet the application form asked for
the type o f  computer that these modems
would be used with.

So the first headache for schools or LEAs
then is to  obtain the computer-to-modem
leads (L5), and buy some suitable software.
The two main educational databases, Prestel
and TTNS, both have software to sell. Prestel
software costs £19.95 and n w s  software
£30, Already the offer is looking a  little
tarnished.

The next headache is the telephone line.
Many schools have only one or two lines into
them. Usua l ly  these are desperately
overloaded, and the thought of tying one of
them up for long periods at a time is out of the
question. In any case the viewdata system
needs to be in a resources area, and not in the
school office.

Therefore someone will have to foot the bill

THIS new educational section
of  The Micro  User welcomes
contributions from teachers who
believe they are using the micro
in an interesting way in the
classroom and would like to
share their experiences.

We are also interested in your
dealings with software or hard.
ware suppliers. Have you found
them to be very helpful? Let's
have your comments.

A disc
too soon

THE 3.5 inch disc drive has so
far been received l ike a  lead
balloon. Few i f  any educational
software houses will supply discs
in this format.

Yet the 3.5 inch disc is robust
and can safely be handled by
young children wi thout  a n y
damage a n d  t h e y  w o r k  i n
exactly the same way as with the
normal 5.25 in floppy.

Many computer f i rms a re
starting to  change to this disc
size — the Electron interface was
fitted with one — and it is likely
that any new Acorn computer
for schools will have one.

It is perhaps with this in mind
that Cumana has just released a
hybrid disc drive. This is a twin
switchable drive with a  5.25in
disc in one side and a 3.5in in the
other.

A useful touch i s  a  40/80
track switch on the front of  the
drive together wi th  indicator
lights.

At the moment there is very
little use for  such a drive, but
maybe this is what is needed to
start the swing over to the
smaller format.

This is probably a  resource
that LEA computer centres will
want to have, but it is doubtful if
it will be necessary for schools to
buy one, not yet at least.
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ALL CJE MICRO'S SOFTWARE IS B

Multi-Font NLO,
Converts most printers to
NEAR LETTER OUALITY

in user defincibleI  outs

For EPSON &EPSON Compatibles. including
MX/ROXI X BEV100, STAR OP5101Gernini
10)VSG1ONL10 &Citizen 1201)

Simple to use. standard EPSON codes for Underline and
Doublewidth used

After initialising Multi Font NW with a )fcMFNLO Mutti Font NW
is normally transparent to the user. Multi Font does claim some
memory for workspace and stonng foot data
Multi Fort NW composes of MIFNLO ROM kW the BBC. and uUlity
disc containtng the FONT definer, tell loots, BASIC demonstration
program. VIEW demo text file and Driver.
Multi Fort NW is compatible with nearly all software. Including
most BASIC programs, VIEW, VVOROWISE &Inter-WORD
(SCRIBE & Pnnter Buffer software currendie not supported).

Teo kilts are supplied or create your own using the font definer
supplied.
Fonts included are - Standard NWCourier

Italic
Gothic
CorripTS

Additional Font Disc MF 13 contains -
Hand. Script. Stencil. Broadway. Caps. Italic-Plain, Memaro,
STO large.Wire Greek/Maths and Inverse

For Canon &Taxan Kaga users we recommend FONTAID
preference to Multi Font NW
Multi-Font NU) (ROM and 40180 Disc)
Additional font disc 'MEE (12 fonts-)
P & P on MFNLO

Bo4d
Shadcw
Outline
Broadway E
Theatre

E30.00
E15.00
E 1 .00

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

INFORM has been developed specifically to take full advantage of the
Sideways RAM facility that many BBC micro users now have Inform is
compatible with most SIDEWAYS RAM units including ATPL.Sidevr.se with
RAM Sabi:Mc SWF( BBC B PLUS 128K a BBC MASTER series.
INFORM is a very powerful facility, which allows the user to display text
Information, of any kind. from Sideways RAM This information can be reachly
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 entenng text in WOROWISE or
VIEW
The information in the RAM can be changed dynamically at anytime.
Some of the possible applications for INFORM ore.
An on screen help manual can be created for your application, so that a
reminder about more obscure points can be displayed at the users request
information on your program or datafi le contents. can remind you of their
purpose
Address and/Or telephone numbers can be held and displayed quickly even
while other applications are running. Very useful if you need to quickly display
information about a client while he's 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 maybe created from
most databases such as VIEWSTORE
In fact. any of ormatioo 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 sayl
There are three Inform Data Files l in Fl.of  often used information, supplied
on the disk to give an indication ot the use at INFORM.
To usu INFORM you must have Sideways RAM.
INFORM ow 40i90 track disc. P & P on INFORM E 1 00

EXPORT ORDERS W E L C O M E  please inquire tor delivery cost

PRICES INCLUDE VAT P h o n e C r e d i t  Cand and Offical Orders welcome

all range ol Prnter. BBC AMSTRAD & ATARI accessories available Offical ACORN approved Dealer.

41/
B PLUS & MASTER COMPATIBLE. i t s

FONTAIDl h i s  i s  S t a n d a r d

T h i s  i s  C O U R I E R

T h i s  i s  I T A L I C

! I b i s  I s  8 0 6 1 b l e
T h i s  i s  COMPT5
T h i n  I a  B O L D

l a  6HADOW

T h i s  I N  O U T L I N E
T h i s  i s  OROWAYIE

1 h 1 5  1 5  ” I F F I V E

EXAMPLE OF MFNLO
FONTS

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

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

Fontaid ts recommended to Canon &Taxan Kaga owners in preference to Multi-
Font NLO. As dovailoadable 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 NLO.
FONTAID requires 6264 RAM chip in printer.
FONTAID ROM & BID Font disc ( 4 0  or BO track)
FONTAID ROM & STD Font disc with 6284 RAM AO or 80 track)
FONTAID Additional Font DISC 'A' (11 fonts) ( 4 0  Or 80 track)
FONTAID Additional Font DISC 'B' (13 fonts) ( 4 0  or' 80 track)

FONT HUMS of individual fonts are available ell "Square".
P o n  FONTAID

E20.00 _ 1

NLO Definer for Canon & Taxan Kaga NLO
Printers.

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

Fonts can be downloaded within Wordwise. Intel
Word or VIEW Documents allowing different
fonts to be used for different paragraphs. or
even individual lines of text. During downloading
your PrOglaen 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.

NOW FREE DELIVERY on PRINTERS Inv courier)

Ring for sample printouts, full specification and latest prices

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

Canon PW 1 OBOA
Canon PW1158A I15" printing'
Citizen 1200
JUKI 5510
JUKI 5520 Colour Printer
Letter Quality Printer
JLIKI 5100 Daisywheel l20 C PS)
BBC Cable

E270.00
E414•00
E180.00
E260.00
E430_00

E300.00
E 8 . 0 0

E30.00
E36.00
0 5 . 0 0
0 5 , 0 0

M O O
E

Inclusive of
VAT & Oelivery

Ring for
latest prices.

WE BBC Printer PACKS include. •
CABLE to BBC 1 25M. MC two tone screen dump Screen
text dump. Function key set up program. Function key label
printing program. VIEW driver, Character defining program
for downloadable character set (draft model 100 sheets of
paper. Mans 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 E15.00 cassette (E16 00 disc)
(e.g. CANON PW1OBOA with Printer pack E270 + C15-- E285
everything included)

C.J.E. MICRO'S 113eptlM09
Worthing W. Sussex BN11 2EN (0903)213361
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From Page 37

for a new telephone line to be installed
(another £50 plus). Then there is the cost of
the telephone calls and the annual rental. The
two main databases can both be accessed for
a local call from most parts of the country, but
even so the cost soon mounts up when one is
logged on for a whole morning.

What has happened in many LEAs is that
the DTI's modem offer has alerted the various
education administrators within the LEAs to
the cost, and many are now debating how the
extra charges can be accommodated.

Had the offer not been made I suspect that
those schools who wanted to go along the path
of on-line databases and electronic communi-
cation would have been free to do so without
interference. The result of all this has been that
many of the modems are still locked away in
council offices while the solutions to these
problems are being found. Meanwhile
teachers are wondering where their modems
are and when they will be able to use them.

Another problem that the DTI has quietly
ignored is that of in-service training. Many
LEAs have their in-service training planned
and budgeted months ahead. and the way this
offer has been sprung on them has not given
them time to prepare and stage adequate
training so that schools get the best out of
viewdata.

When all these problems are sorted out and
schools get their modems with leads, software
and training, what are they going to do with
them? They can subscribe to either Prestel
(about £80 a year plus a time charge of 4p a
minute. plus a frame charge for some pages)
or TTNS (about I  50 a year). Yet more costs.

Both systems can offer access to ECCTIS,
the Educational Counselling and Credit
Transfer and Information Service, the higher
and further education courses guide. Prestel
also has the SEND special educational needs
database, the Signpost careers guide from
COIC and the Schools Link educational
computing magazine.

Both systems will support the new database
NERIS (the National Educational Resource
Information Service) when i t  becomes
available towards the end of the year. This
database will provide information about
educational software. The first curriculum
areas covered by  the database wi l l  be
mathematics, science and geography.

Prestel Education is part of Prestel, British
Telecom's national public videotex service. It
is essentially a  commercial information
service, Therefore the data provided is mostly
of use to those businesses such as travel
agents, farmers and stock brokers that require
instant access to up-to-date information. Thus
much of the information has little real
relevance for general school use.

There is detailed information on current
share prices, but I  have yet to find any
information on Henry VIII. Thus geography

and economics are quite well catered for, but
the sciences, for instance, will find little that is
of use to them.

TINS at one time operated a system that
actively put many LEAs o f f  subscribing.
Recently they have changed their operating
procedures t o  make their service more
attractive,

Essentially theirs is an electronic mailbox
system. This is the system of using a remote
computer to store messages that can then be
received by the addressees when they log-on
to the system. LEAs are being encouraged to
use TTNS to  develop their own local
databases. This is a very time consuming task
both to implement and update and one must
really question the effectiveness and efficiency
of such a medium, especially as i t  is very
limited in its method o f  operation and its
versatility.

TTNS also offers an electronic mailbox
system, as does Prestel. Thus schools can
communicate wi th each other using a
mailbox. Again this seems a most worthwhile
idea. The ability to establish a  link with
another school, perhaps even in another LEA,
and communicate regularly with it has many
attractions, but if this is such a useful link then
why is it not already being done using good
old fashioned telephones or even letters?

Then there is the idea that schools can be
kept informed of the latest developments in
the LEA and elsewhere using electronic mail.
This, too, seems to have many advantages,
but in reality how many schools would make a
habit o f  logging on each day to  see the
information, in the same way as post is
regularly opened, or the telephone answered?

Clearly children are going to  need a
familiarity with viewdata systems but i t  is
going to be expensive for schools to provide
and maintain such a facility. What priority
should viewdata have with all the other
pressures on a school's finances?

When a l l  these problems have been
overcome, the initial costs and the running
costs weighed up and the advantages of the
system have been evaluated, the modem offer
seems a little hollow. There have been few if
any checks to ensure that LEAs have got the
right number of modems. Many, I  suspect,
will have modems to spare. In addition these
modems are not cheap: It is possible to buy
quite adequate units for less than half the
price.

The money the DTI has spent is paid for
out o f  our taxes, money that education is
desperately crying out for. I f  a cheque for
f  130 had been given to each school. how
many o f  them would have considered a
modem the first priority?

If the DTI is prepared to spend money to
promote information technology in schools it
should try to find out where the need is
greatest, and then provide a complete package
of resources to enable that aim to be achieved
without imposing s t i l l  further o n  the
overstretched resources of the LEAs. •

Atari
attack
ATA R I  is  planning a  BBC
Micro emulator f o r  i ts S T
machine in a bid to enter the UK
education market.

The company's technical
manager, Les Player, says the
emulator "runs standard BBC
Basic as fast as the Acorn
machine itself".

The device has already been
supplied t o  some schools for
testing purposes. Player says:
"They're very pleased with it".

Science
in video
THE coming way o f  learning
science is a package including a
double-sided videodisc and com-
puter so f tware  operated i n
conjunction with a  Laservision
player and a BBC Micro.

Interactive video specialists
Futuremedia i s  pu t t i ng  the
finishing touches t o  i t s  new
Interactive Science Laboratory
which will soon be marketed by
John Wiley and Sons.

The sophisticated facilities.
with voice, sound and moving
pictures. a l l o w  t h e  user t o
conduct hitherto specialised and
costly experiments using only
the interactive science disc,
keyboard and monitor.

The videodisc images do what
the user tells them to right down
to t h e  smallest fac to r  i n  a
complicated exercise such as
simulating control of a f 15,000
gas chromatograph, or conduc-
ting a potentially hazardous
experiment involving electro-
lysis.

And because the entire
process is on disc, it's as safe as
houses to use.

September 1986 MICRO USER 3 9



Yes -  it's bargain-
hunting time again.
For BBC Micro and Electron users this is the start ot
the top buying period of the year -  the time when
they stock up with all the latest hardware and
software that will enhance the versatility, power -
and just sheer fun! -  of their micros.

And the ideal time to hold the Electron & BBC Micro
User Show, where they get the best of both worlds -  a
first look at all the fascinating new-season products, and a
chance to pick up really worthwhile bargains as yesterday's
top sellers are sold at rock-bottom prices!

BBC MICRO

EASY RAIL TRAVEL!
300 yards from
Piccadilly railway
station; with speedy
connections from all
parts of the North.
Midlands and Wales

E A S Y  C O A C H  TRAVEL!
Bus and coach stations
serving all parts of this
vast region are Just a
short walk from the
UMIST campus

EASY PARKING!
No problem finding
somewhere to park -
either within the
campus itself or
nearby car parks.

Avoid the
queues!
Get your
ticket in
advance
and...

Renold Building,
UMIST,
Sackville Street,
Manchester

10am-6pm Friday, September 26
10am-6pm Saturday, September 27
10am4pm Sunday, September 28

*  Listen to Acorn experts talking
about all the exciting new
developments coming from
Cambridge!

. •  Watch demonstrations from the
BBC showing how to capture
Ceefax pages and telesoftware
on your BBC Micro.

*  See for yourself on the big
screen the latest advances in
music and graphics on the
Electron and BBC Micro.

Adult tickets at E2 (save El ) E

D  Under-16s bckets at El (save El)

I  D  Cheque enclosed made payable toDatabase Publications Ltd.

I 0  Please debit my credit card account

IAccess/Visa

1  Admission at door
E3 (adults), £2 (under 16s)

1 1 1 I I I I

Total E

Regular sessions
on each day
of the Show!

Post to: Show Tickets,
Europa House, 68 Chester Road,
Hazel Grove, Stockport SK7 5NY.

Name

Address

S i g n e d
PHONE ORDERS; Ring Show Hotline: 061456 8835
Please quote credit card number and full address - Ref MU 9
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Easy introduction
to word processing

Turn t o  another page down
Change page width
Change Pate length

Set the  TAB stop
ul
se.

Auto-repeat (on /o f f )
DELETE key ( 4 4 0

PENDOWN is a ROM-based word processor
for the BBC Micro aimed at the junior and
infant age range -  a group capable of vast
amounts of imaginative written work. Word
processing is a means by which children can
produce clear and structured work without
repeatedly rewriting the work, allowing the
child to concentrate on the content of the piece
and not the mechanics of producing it.

As Linda Spear of the Walsall Logo Project
says in the documentation of this program,

M  r g t g 4 . 1 1  D
els .13  L i n e  JBin . . 1  P a g e  . . 1

This i s  a  typical screen fo r  the PenDown
wordprooessor. 1  an rather impressed
with th is  piece of  software.
Note the status l ines a t  the top of  the
screen, displaying a l l  the useful
information.

Figure I: The editing screen

word processing -should be seen as a new way
to think about writing, easing a  child's
transition from oral to  written communi-
cation", a  statement with which I  whole-
heartedly agree.

PenDown is entered with the command
*PD, and we begin with the Mode 7 screen
shown in Figure I. Text typed in is dispidyed
on a 40 column screen. This is the maximum
screen width, so you have a WYSIWYG -
What You See Is What You Get -  word
processing system. Text will be printed out as
it is shown on the screen, but it's not possible
to display the optional fonts or text sizes
available, as we're operating in Mode 7.

The cursor, delete and Return keys have
their usual function. Shift+cursor keys allows
you to move to the top or bottom of pages or
the start o r  end o f  lines with one key

This
▪ flu
pro
tea

Width . . 4 1  0 1 4  . . 1  L i n e  . 15
Length .23  B i n  . . 1  P a g e  . . 1

Justify text
Pack text

Search and replace
Delete page

Wake a fresh star t
Finish using PenDown

The text i s  replaced on the screen once
the menu has been exited.

Figure T h e  writing menu

Joe Pritchard
reviews PenDown

combination. I n  addition block copy and
block delete are supported. Two status lines at
the top of the screen keep you informed about
what's happening - screen width, page length,
current line position, page and line number all
being displayed in an easily understood form.

You can enter text up to 255 lines long
which should please all but the junior Tolstoys
set to recreate War and Peace. Page length is
initially set to 23 lines, with the top and
bottom indicated by a line of arrows on the
screen.

My only complaint about the program
operation and the way it is documented is that
at the end of a page pressing the down arrow
key will take you to the next page, removing
the previous page from view. However.
provided you've read the documentation
youll be ready for it and using up-arrow will
recover the previous screen.

Word processing also involves setting up
justification. line width and so on. PenDown
does this in a friendly and succinct way, using
window menus triggered by the function keys.
The cursor and Return keys are then used to
change the various parameters o f  the
program.

For example, PO replaces the central area of
the text screen with a menu called the writing
menu -  see Figure II. Once this menu is left
the text is replaced on the screen, which is very
nice indeed.

With this particular menu it's possible to
change page length and line width, set the
position of the tab stop, perform a search and
replace operation, and disable the keyboard
repeat. As youngsters often leave their fingers
on keys for a little bit too long I thought that
the latter was a particularly good feature.

Other function keys access disc filing,
printer control, cut and copy, help, a
dictionary and a planner. The latter is simple
tree-structured writing facility, intended for
use as a means of getting your ideas in order.
A heading can be expanded to form a series of
new sub-headings, each of which can then
form the basis for a piece of writing.

Dictionary is not a  definition list or a
spelling checker. It gives a means of providing
word lists. They can be accessed by the first
letters of words or by a particular topic.

The cursor keys and Return can select a
word from the displayed list and it can then be

Religious
educa don
ONE area of the curriculum that
is very poorly supported with
software is Religious Education.
To  he lp  remedy  t h i s  L i o n
Publishing, well known in RE,
circles, have produced t w o
packages, Bible Places and Bible
People, which link to the Lion
Encyclopedia of  the Bible.

The company's first venture
into educational software, the
packs are aimed at  secondary
level and while not cheap are
worth every penny.

The software i s  very  wel l
written with great attention to
detail, and each pack has been
designed so  that the software
can be used in a variety of ways.

The maps in the Places pack
are very good, bringing it alive.
A minor niggle is the use of blue
text on a black background, but
this is only used for the mundane
instructions.

The handbooks for each pack
are clear and simple, and are
very well produced. L ion has
made a  good entry  in to  the
educational market with some
original and innovative software.

Helpful
system
THE recent ly- formed edu-
cational software house Edusoft
has r e l e a s e d  a  l o w  c o s t
CAD/CAM system for the BBC
Micro.

The packages are designed for
user friendliness, having on-
screen menus w i t h  expl ic i t
prompts and messages through-
out.

The C A D  package, which
costs £80. includes standard
facilities f o r  construction and
modification o f  both geometric
and schematic drawings, includ-
ing a  window command f o r
detail work and a  font editor
which allows characters and
symbols to be designed.

The C A M  package, at E35,
provides tool path/profile defini-
tion and verification functions
plus a  too l  pa th  animat ion
process. Tool/profile clashes are
also detected.

Part geometry i s  extracted
from geometric drawings cre-
ated by using the CAD package.
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Activity
eggs
ALL About Eggs, produced by
the Egg Marketing Board, is
aimed at 9 to 13 year olds and
contains a  %ride°, a  poster, a
pupil booklet, computer pro-
grams, teachers' notes, lesson
plans and activity cards.

It is a comprehensive teaching
pack, beautifully presented, with
a varied, well thought out series
of activities about eggs. The
video was most interesting, and
very professional.

The software is designed to be
used with the Tandy Electronic
Book, a  touch-sensitive key-
board that can have overlays
placed over it. It costs about E20
with the BBC adapter from
Tandy shops. (Tandy usually
give an educational discount for
computer items.)

The software can be used
from the keyboard without the
Electronic Book.

In stark contrast to the rest of

—Ow

To: Craig Systems Ltd. PO Box 327
Bristol BS99 7X7,.

Please Fiend me t r a n s p a r e n t  solar
calculators at £4.99 plus VAT and p&p at L1.75
each.
I have enclosed Cheque/Postal order of

Mr/Mrs/Miss
Address
P o s t c o d e

From Page 41
copied over to the main text — excellent for
checking spelling. Dictionary files can be
edited or new dictionaries can be made using
the utility disc or from within PenDown.

Help allows useful information regarding
the system to  be provided from within the
running program. Teachers can provide help
files of their own for use with the program.

Parallel and serial printers are supported.
and users of Epson compatible printers can
print out the text in a large print or in a
specially selected font. This feature allows
pieces of work to be printed using different
styles, although it's not possible to mix fonts
on a page.

A font design program on the utilities disc
makes production of new fonts an easy, if time
consuming. job. For each font character size
can be specified, although wi th  large
characters the number of characters in the
font is reduced.

Larger characters also occupy a greater
width o f  screen than smaller ones, thus
limiting screen width to 10 letters for the
largest characters. An 80 column printout is
available, so it's possible to use PenDown as a
straight word processor. However you're still
limited to a 40 column screen and I found this
mode to be a little awkward to use.

It's nice to see a program supporting
the Concept keyboard as fully as this one
does. This keyboard is an input device which

123ffiEs

can be seen as a user definable keyboard. A'
paper or card overlay on this board. togeth
with suitable software, allows the keyboard
be configured for whatever application
desired.

An editor utility allows the teacher to def
how specific areas of the keyboard beha
and it's possible to assign whole words
particular areas of the keyboard invalua
for younger children or those with spec.
educational needs.

The documentation was excellent, v,
clear text and diagrams. Keystrips art
included, reflecting the wide use that is made
of function keys. Also provided is a disc of
utility programs.

This impressive package gives an
excellent environment for the development of
written work. The versatility o f  such
program is obvious, allowing the computer
role in any school activity.

The introductory section on word procei
ing in  the primary and middle scho
classroom should fire up the enthusiasm
teachers, and give them confidence to let th
charges loose with PenDown. Go on, give it
try — you won't regret it.

Product: PenDown
Price: £39.10
Supplier: Logotron, Ryman House,

Markham Street, London SW3 4ND.
01-352 1088

TRANSPARENT SOLAR POWERED
CR. I T  CARD CALCULATOR

1111111111

N 7  8 9  +
MR( 4  5  6  X  %
M - 1  2  3

For a limited period we are offering these stylish transparent
solar calculators at less than the cost of most conventional
models. Simply touch the crystal clear surface to enter
numbers. Solar power means no batteries to buy.
BUT HURRY — We have a limited stock of these
amazing calculators.
Clip the coupon or write: Craig Systems Ltd. PO Box 327 Bristol
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IN recent years educationalists have
become more aware of the problems of
dyslexia, the rather mysterious handicap
often mislabelled word blindness.

While its cause is still uncertain, its
effects can be devastating giving rise to
immense difficulties i n  reading and
writing for otherwise intelligent and
articulate people.

One simple manifestation o r  the

problem in writing is letter reversals, such
as writing dat for bat. In fact, in the past
dyslexia has been dismissed as an
inability to spell rather than recognised
for the wide reaching cognitive disability
it is.

The British Dyslexia Association aims
to further the study of dyslexia and is
actively involved in seeing how micros
can aid sufferers.

Computer aid
for dyslexics

While computer programs are not a magic
remedy for dyslexia, they can be a  very
worthwhile teaching aid when you need
many ways of reinforcing each teaching point.

In this way it can add a new dimension to
dyslexia teaching, not by replacing carefully
structured tuition, but by complementing the
basic lesson.

For instance,  t h e  B B C  M i c r o  i s
unbelievably motivating. Pupils work hard in
order to have time for the computer, and are
often reluctant to go when time is up. And the
micro channels this motivation well.

Pupils need to read accurately in order to
respond correctly. On suitable programs they
get a quick response to each entry, with praise
if correct, or immediate practice of errors.

Pupils work hard at the tasks to get success.
In fact, it may be the first time they have
enjoyment in a language task, and this boosts
their self confidence.

Of course, in order to handle language
programs they have to type in words from left
to right, working through each word. This
may seem to be stating the obvious, but for
dyslexics, getting letters and words in the right
order is no simple task. Often you can see
them mouthing the letters by name or sound
as they search for them on the keyboard.
which must reinforce the spelling.

And there's the flexible nature of the media
to take into account. Most pupils do not mind
making mistakes on the computer because
they know they can correct them, or try again.
None of them can read the word delete but
they know what to do with that key!

In this respect a  word processor is
extremely valuable for dyslexics. They can
enter their own writing and have help with
correcting it. Alternatively they can dictate a
story o r  account or  homework. And the
printout looks so good.

BBC Micro users are fortunate in this
respect. There are far more good educational

programs for the BBC Micro than for any
other computer. There are useful ones for
dyslexics in the skill areas of letter recognition,
keyboard skills, letter formation, directional
skills, alphabetical sequence, reading, spelling,
punctuation and text on the screen.

When evaluating programs for use with
dyslexics you must bear in mind that it is not
possible to give reading, spelling or interest
levels f o r  programs. These can vary
immensely according to whether the situation
is supervised or not, individual or group, the
first time learning of the skill, or fast revision
of a previously taught skill and so on.

As a guide to working with dyslexics on
your BBC Micro, I've included two lists of
do's and don't's. These should help you to

[By Jean Hutchins
choose suitable software and even devise your
own. To get you started I've included my own
list o f  helpful programs. Notice I  haven't
included a word processor — there are many
simple ones on cassette and disc.
•  I f  you'd like more information on the
subject, the British Dyslexia Association
computer subcommittee is producing booklets
of information about computers and dyslexia.
For details, send an sae to the BDA, Church
Lane, Peppard, Oxfordshire RG9 5JN, or to
Mrs J. Hutchins, 13 Hurstleigh Drive, Redhill
R111 2AA.

Useful programs
TARGET. Dyslexics often find it difficult to
learn and remember the alphabet sequence. In
Target, the alphabet is displayed in the top
part of  the screen. You have to return lost

the pack the graphics are poor
and seem t o  be there only to
liven up otherwise very dull and
dry material, though at least it
was possible t o  switch o f f  the
amateurish sounds.

The final game is a simulation
where the child has to drive a
delivery van round to several
shops. Th i s  was particularly
annoying as the van was most
difficult to control, even when
set to "easy", and the speed of
the action precluded any useful
decision-making activities.

A super resource pack, well
worth the money, but you might
as well leave the computer in the
cupboard.

Dinosaur
eggs
T H E   e d u c a t i o n a l  g a m e
Dinosaur Discovery originally
published in Australia, has been
released in Britain by 4mation
Educational Resources.

Designed for upper junior/
lower secondary level ,  t h e
program requires users to locate
a lost dinosaur egg and incubate
it until it hatches.

An accompanying teachers'
manual conta ins ideas and
suggestions f o r  setting up  a
Dinosaur D iscovery  c ross .
curricular project.

Dinosaur Discovery comes
on disc for the BBC Micro. B
Plus and Master for £16. A 3in
disc version costs £19.95.

GCSE
French
THE first new title from LCL in
more than  a  year i s  M i c ro
French for the BBC Micro. It is
claimed to be the first complete
GCSE course with real speech
ever produced f o r  the  BBC
Micro.

A complete self-tuition course
taking beginners through t o
0-level i n  2 4  programs,  i t
emphasises practical French,
both spoken and written, and
incorporates real speech and
animated graphics elements.

Micro French comes on two
discs, 4 0  o r  8 0  t rack,  w i th
manual and audio voice tape, or
three cassettes and  manual
Price .E24•
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Research
program
A PROGRAM has been de-
veloped for  the BBC Micro
which will control and monitor
the w o r k  o f  a  bench t o p
mini-ferrnenter designed by the
Welsh Biotechnology Centre as
a teaching and research instru-
ment.

The low cost, small scale
fermenter is intended to offer
schools and colleges an afford-
able version of equipment which
normally costs up to £10,000.

The centre is hoping to
produce an interface and instru-
mented fermenter that will sell
for about £700.

Keynote of the design of the
fermenter's computer control is
simplicity and clarity.

Uncluttered displays in both
digital and  analog format
indicate temperature, stirrer
revolutions, p H  and dissolved
oxygen percentage.

Each operation is indepen-
dently set and maintained, the
set point being displayed on the
same scale as the actual reading.

The digital  set  point  i s
displayed immediately below the
actual digital reading, making
comparative checks simple.

Because o f  the interactive
nature in setting the operating
variables the user has his
instructions validated a t  each
stage.

Rejecting all errors, while at
the same t i m e  prov id ing
guidance through the use of help
screens, readings can be dis-
played at any time to give the
current position.

The centre plans enhance-
ments to the program, including
a facility to record the fermen-
tation process into floppy discs
which can be recalled later in the
form of graphs and histograms.

Revision,
games
A BROAD range of educational
software ranging from games to
0  level  revision has been
published b y  Audio-Visual
Productions for the BBC Micro
and Master series.

Powergraph is a utility suite
for plotting experimental points,
all the options being contained in
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DO be certain to:
1. Choose programs to reinforce skills which have been taught.
2. Know the pupil and the program well.
3. Give just enough hints to ensure success.
4. Make the experience multisensory, by asking the pupil to read aloud to you
everything on the screen, and the letters he enters.
5. Keep records of programs used, and whether they need to be repeated, or whether
the pupil can progress to the next stage.
6. Encourage pupils to improve their own time or score, rather than competing with
other pupils.
7. Choose interesting spelling programs into which you can enter the words the
pupil needs.
8. Use programs flexibly in ways perhaps not intended by the authors.
9. Consider the usefulness of a word processing program and printer.
10. Join your local dyslexia association and work together to give dyslexic
youngsters access to computer facilities.

- -
DON'T offer dyslexics:
1. Incorrect spellings to be shot at or corrected.
2. Anagrams or jumbled letters.

3. Nonsense words, or the need to decide if a group of letters makes a real word.4. Hangman programs.

5. The wrong interest level a  10 year old may need easy but not babyish programs.
6. Boring programs or skills that can be done better in another way.7. A lot of reading but little interaction.
8. Non-priority areas.

9. Visual approach spellings. For example, "meat, head, bear" in one list.
10. Programs that fail to show the right answers i f  errors are made.

From Page 43
letters to their cards before the barrier closes
in an arcade game type format.
DOORS. Many dyslexics confuse left and
right, and do not read accurately. Here you
choose whether to open the left or right door
to get weapons— axe, flyspray or a dagger t o
kill enemies such as skeletons, spiders or
snakes before you lose your three lives.
BREAK IN. Dyslexics need to learn to read
and spell words using the soft sound for c and
g before e, i or y. In this program they guide
policemen to look for robbers behind the soft c
or g in words. Children can read the words
they know, or be told the words and listen for
the soft sound.
CAESAR'S TRAVELS.  Dyslexics need
interesting reading practice. After every four
lines of text, they can choose what Caesar the
Cat will do next, so there are many possible
stories in this program.
TOPS A N D  TAILS.  Dyslexics do not have
good visual memories for words, so they have
to perceive sounds in words and spell them.
Tops is a snakes and ladders game. If you land
on a picture, you have to type in the initial
consonant blend or digraph. In Tails, you type
in the final consonant of three letter words to
set cats or dogs wagging their tails.
PODD. This helps language development by
the understanding of verbs and spelling, all of
which are useful skills for dyslexics. They
have to think of actions Podd can do. Let
them spell the words or parts of words which

they can manage. They can also dictate letters
of harder words, for dyslexics need practice in
remembering letter strings long enough to
write or type them.
COMPLEAT SPELLER. While dyslexics
usually improve their reading, handwriting
and maths, spelling always remains vulner-
able. This American program presents words
in three different ways for practice. It is very
easy to enter your own words.
SPEECH! You are always looking for a
variety o f  ways o f  reinforcing skills for
dyslexics. Children enjoy hearing thr
computer read their writing — copying,
spellings or dictation. They can even look and
listen for the few mistakes the program makes
in pronunciation! It is excellent for reinforcing
phonic rules such as "tap/tape", "was, want
what" and so on.
STORY. Putting pen to paper is so hard for
dyslexics. They are delighted to  choose
pictures, write about them and have a printout
of the pictures and the writing.

Program
Target
Doors
Break In
Caesar's Travels
Tops and Tails
Podd
Compleat Speller
Speech!
Story

Skill/subject
Alphabet
Reading
Reading
Reading
Spelling
Spelling
Spelling
Text
Text

Supplier
East Court
IEC
Highlight
Mirrorsoft
MacMillan
ASK
Nisbet
Superior
H & H

Useful programs: Skills and suppliers
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SOFTWARE

Expand your
German vocabulary
DEUTSCH Direkt! is the title o f  a BBC
TV programme aimed at newcomers to the
German language. I t  is  also the name o f  a
computer program which is intended to
complement the TV series. I f  you have never
seen the series don't despair, the manual says
that the program is of use to any students of
German wishing to expand their vocabulary.

The package consists of the program disc,
an audio tape containing pronunciations of
every word, and an instruction booklet.
Booting up the disc will present you with a
menu, the first option being Words. Having
loaded up Words you select which of the 69
groups of words you wish to study, each
group containing 15 related words.

A German word plus its English equivalent
is displayed on the screen and you are asked
to type in the German word. Hardly an
innovative teaching exercise, but it serves to
familiarise you with the words on which you
will be tested in later programs. The Review
option lists the words of a specified group,
with English translations if required.

The program Square is based on the
popular word square puzzles. A 15 x 15 grid

MONKEY is an interesting program showing
the new approach to educational software
using the micro as the heart of an independent
project around which other work may be
based. It is an adventure based on an ancient
Chinese childrens' fairy tale about the exploits
of the Monkey God, the Buddhist priest
Tripitaka, and their quest for  the holy
scriptures. The player moves by solving a
series of problems in  the search for  the
scriptures.

The game is divided into three parts with all
text clearly displayed in double height teletext
characters, accompanied by the occasional
tune, which may be turned off. The first
section lists out the complete story for the
pupil. The second deals with the early exploits
of the Monkey God before he begins the quest
for the scriptures, and includes solving logic
problems, anagrams and so on. Successful
completion of this section displays two secret
words which are used to  begin the final
section.

This is the quest itself, which takes you into
the caves, past  t he  Grea t  Wa l l  o f  China,
across a desert and up a mountain, stopping
only to acquire objects and answer questions

Program: Deutsch Direkt!
Price: 122.95 (disc).
Supplier: BBC Soft, BBC Publications, 35

Marylebone High Street, London W1A
4AA. Tel: 01-580 5577.

of letters is displayed within which are the 15
words o f  one particular group. You must
locate and trace Out each of the words, and as
you find each one it is displayed in a list at the
side of the screen.

Should you find difficulty in locating all of
the words a Help key has been provided. This
will give you the English meaning of one of the
remaining words.

The final option is Quit. This displays a
complete list of words, highlighting the ones
you failed to identify. It then re-displays the
grid minus the dummy letters.

The Deutsch Direkt! program is purely a
tool with which to increase the size of your
German vocabulary — it does not profess to
tackle verbs and tenses — and as such i t
succeeds very well.

Adventure leads
to worthwhile projects

Thomas Brown

Program: Monkey
Price: f t  7.25 (cassette) M A O  (disc).
Supplier: C & C Company, 9 Ettrick Place,
Ayr KA8 9H11.

required to let you proceed. It took a friend
and myself about 20 minutes to complete the
adventure, but the teachers' notes suggest
additional classwork allowing it to become the
centre of an extensive project including art
and drama work.

The package is well presented and comes in
a hard-backed wallet containing disc, wall
chart and separate booklets of  student and
teacher notes. The teachers' notes have
additional sections containing the answers to
the problems set in the program as well as
suggestions for more work.

Despite the lack of outstanding graphics
and philharmonic sound, the program is
enjoyable to use and certainly covers a wide
range of different problem solving techniques.
It is  a  b i t  on the expensive side, but
nonetheless a very worthwhile addition for
anyone considering computer-based project
work.

Tarquin Thomas

one menu. Points can be plotted
directly or functions of values
plotted, and points joined b y
direct straight lines, best fit lines
or smooth curves. Disc price is
I  IT

Matrices is  a  suite o f  three
teaching and testing programs.
The f i r s t  dea ls  w i t h  o rder,
addition, subtraction and mul-
tiplication o f  matrices, the
second with finding the inverse
of two by two matrices, and the
third program contains ques-
tioning routines on all sections of
the first two. Available on disc or
cassette for £15.

Trigonometry 0  Level is  a
revision suite covering Pyth-
agoras, sine, cosine and tan-
gents, sine rule, cosine rule, 3D
geometry a n d  typ ica l  e x a m
questions. Disc price £15.

Darts Games  compr ises
seven programs w i th  varying
degrees of arithmetical difficulty
and assistance using a  dar t
board s imu la t i on .  D i s c  o r
cassette price is E 15.

Six French Games is aimed at
pupils in their first year of
learning the language but can
also be used for revision by more
advanced students. Each game
has a  basic and an advanced
version. Disc or cassette price is
£15.

Canal Builder is an historical
simulation in full colour which
requires the user to build a canal
between two towns as profitably
as possible. Disc price £17.

Teletext
editor
A NEW teletext editor targeted
for the BBC Micro educational
market has been launched by
Watford Electronics.

TED is an advanced system
for the editing of teletext screens
and their presentation. I t  con-
sists o f  a special 32k ROM, a
detailed manual and a function
key strip.

The TED package is able to
modify frames suitable for direct
downloading t o  Preste l  o r
display pages i n  an advanced
carousel system called a show or
a scroll.

A scroll is effectively a 600
line screen, with the current
display act ing as a  25  l ine
window. Virtually any situation
where t h e  n e e d  t o  s c r o l l
information is required can be
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solved with this option.
An alternative to the scroll is

the show option which is used to
display a  series o f  teletext
screens wi th  the timings and
routings user specified. Shows,
however, may be converted to
scrolls to enable easier viewing.

Other features in the package
range f r o m  a n  X Y  c u r s o r
position status display to  line,
block and column buffer f o r
quick copying and recovery. The
ability to convert edited screen
to Prestel format for mailboxes
is also provided.

It requires a  single R O M
socket. To  gain the maximum
from T E D  i t  is recommended
that both disc interface and a
ROM board is fitted to the BBC
Micro.

A price has yet to be fixed, but
once i t  has, educational dis-
counts w i l l  be  available f o r
quantity purchases.

Micro
project
THE popular Body Building
Course run by Technical Editor
Mike Cook in The Micro User
for the past three years has
inspired a 10 week night school
course.

It starts a t  the end o f  this
month at Manchester Polytech-
nic and will cover the theory and
practice o f  adding electronic
equipment to the BBC Micro to
expand its usefulness.

In t he  f i r s t  p a r t  o f  each
session. Mike will go through the
theory of a project from concep-
tion t o  realisation. Software
requirements wi l l  be explained
and background information
supplied.

The second par t  w i l l  take
advantage o f  the extensive
laboratory facilities of the Poly's
physics department t o  a l low
students t o  bu i ld  the i r  own
circui ts u n d e r  t h e  e x p e r t
guidance of Mike Cook.

Participants will learn how to
make printed circui t  boards,
how to solder delicate electronic
components, and how to use test
equipment to  ensure that their
project is working correctly.

Students can enrol for just the
theoretical sessions o r  bo th
these and the practical sessions.
by applying to the Department
of Maths and Physics. Manches-
ter Polytechnic, Oxford Road,
Manchester.

SOFTWARE

Logging experiments
at your leisure
ANYONE who has ever performed even the
simplest of science experiments will know that
once the fun of performing the experiment and
noting down the results is over, there is then the
slog o f  writing i t  up. This is where Result
can help you. This program will accept a
sequence o f  results and perform simple
pre-defined calculations on them. Finally the
results can be plotted and the gradient of the
best straight line calculated.

The program is booted by Shift+ Break and
you are given the choice of whether to use a
printer or not. An empty grid is drawn and
you are asked for the title of the first two
columns where you will enter your results.
Next you are asked what formula to use for
the remaining three columns. These formulae
are predefined and shown in the accompany-
ing table they cover most simple relationships
found in experiments.

Then you can enter your results y o u  have
to enter a minimum of three and a maximum
of 15. Once this is done a menu allows you to
perform some simple editing o r  plot the

Formulae used by Result
Column A: Variable
Column B: Variable
Column C :  I / A  A 2  I / A 2  SIN(A)
A +Constant LOG(A)
Column D :  1/11 B 2  1/B2 SIN(B)
B +Constant LOG(B)
Column E: A*B A/B B/A C*D C/D D/C

ONE of the basic skills of a chemist's trade is
the ability to identify unknown substances. To
provide the level o f  practice required to
acquire this ability without boredom creeping
in is a problem. That was until Chalksoft
released Forensic, a subtle blend of chemical
analysis, murder and detective work.

The program is menu driven and provides
three main options. Option one describes and
demonstrates the tests at  your disposal
involving flame, hydrochloric acid, barium
chloride, silver nitrate, heat, and finally some
chromatography on the inks in the suspect's
pens. The results given by various groups of
chemicals are also described in this section.
For example al l  carbonates give carbon
dioxide when subjected to the hydrochloric
acid test.

Option two presents a mystery chemical
which you can subject to any or all of the tests.
If you decide that you can identify the
chemical you do so. If you are correct the time
taken to come to your conclusion is displayed.
This competitive element adds to the game's
appeal.

Finally we have a  ful l  blown murder

Product: Result
Price: i10 (cassette) .02 (disc).
Publisher: A  VP Computing, ! locker  Hil l

House, Chepstow, Gwent NP6 5ER.
Tel: 02912 5439

results. When you select the plot option
are asked which column you want to use
each axis. In  this way you can juggle the
figures to obtain a straight line response. Each
point is then plotted as an asterisk with tht
point number next to it. You can then get
plot of the best straight line with its gradi
calculated.

By returning to the main menu, the colu
of data can be sent to a printer and a sim
representation o f  the graph using prin
characters will be produced.

That, basically, is what you get. There is no'
way to store your results or to get a screes
dump o f  the better graph you see on t
screen. There is no way of entering your o
formula for the columns or using more di
15 data points. I  found the numbers next
each point tended to overlap when using th

maximum number of points. Also there are alerror bars associated with each point.
Nevertheless what this simple prograni

does do. it does well, and should be suitable f
most experiments up to GCE 0 level.

A good solid program with no frills
complications.

Some tests are murder
Mike C

Program: Forensic
Price: L i  7.50 (disc only)
Supplier: Chalksofi, PO Box 49, Spalding,

Lincs. PEI  I I  NZ. Tel: 0775 69518.

investigation t o  perform. The victim
murdered in an area which contains a I
proportion of one specific chemical, lucky e
Each of  four suspects will present an al
which mentions their proximity to one speci

tichemical. Samples are taken from everyonelshoes and you must analyse them and deci
whether the results of  the tests support thr
suspect's alibi.

All of the results obtained can be reco
on a special sheet which is supplied with
program, When you are satisfied that )
know the identity of each chemical you cat
make your report. If you are correct the Lim
taken to solve the murder is entered into a lugl
score table.

I found Forensic to be a quick, clean,
safe supplement to experimental classwo

Thomas Brom ,--
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EXHAUSTED by incessant questioning
from your pupils or offspring? Unable to cope
with their constant interrogation? Well here's
a program to turn the tables on them.

An ideal testing or  revision aid, Any
Questions allows you to create your own set
of multiple choice questions that should keep
your persecutors busy for hours.

And you're not restricted to just one test -
the program allows you to create and re-load
whole libraries of questions.

For those of you who are unfamiliar with
multiple choice tests, they are the type where
you are given a question and several - usually
four or five -  answers to choose from. You
answer by writing down the letter that
corresponds to the correct answer, by putting
a tick in the appropriate box, or as in our
computer version, by just pressing the
appropriate letter.

In class, individual pupils can use the
computer alone and after the whole class has
done the test, the teacher can analyse the
results. If you are using the program at horne,
you can enter, say, 10 for the number of pupils
and see if you can do better each time.

In practice, teachers should use the
program with groups who reach the testing
stage at different times -  for example, those
working from workcards. In addition, the
program forms an ideal revision aid at home
or at school because the correct response
appears each time a question is answered
incorrectly.

By PETER D AV I D S O N
When the program is loaded, the menu

appears on the screen. This is  primarily
intended for the teacher who can return to it
while a group is doing a test by replying
-TEACHER" to the question "What is your
name?".

The version published allows a class of
pupils to be tested and their marks reviewed.
However this is an abridged version o f  a
program on our monthly tape and disc, which
also contain two tiles o f  twenty 0  level
questions- mathematics and general studies -
written by qualified teachers.

The full program features a  display
showing exactly how pupils answered
individual questions, an analysis o f  how
questions were answered, and printout and
save options for both questions and results.
More files of questions, all written by teachers
qualified in the appropriate subject, will be
given on future monthly tapes and discs.

To allow you to make the most of  the
program, a  routine to print a seven page
booklet of instructions is also included on the
tape and disc.

The programs are structured so that the
main program lines fall below 99. From then
on lines 100 to 199 refer to menu item 1, 200
to 299 refer to item 2 and so on. Lines above
1000 are used for other subroutines and
procedures.

If you.type the program in, you should note
that this structure means that lines are not
numbered consecutively in 10s.

Inv Questions

ARM ANY QUESTIONS
MREM (C) MICRO USER
31MODE7:FIX.1:01.1231101;111ii*FX

11,1
410NERROR 6OSU81101
51CLOSEllitsf1229,1
61CLSORINT.TAIII12,4l'ANY QUESTION

S1
71PRINT" t C r e a t e  fiie of new

questions'ORINT'' 2 L o a d  existi
ng file of ouestions'ORINT'' 3 C
hange a question"iPRINT" 4 S a v e
questions on tape or diselPRINT's 5.

....Start test'
IMPRINT' 6 ResultstiPRINT" 7

ResueetPRINT's8 R e r u n '
MPRINT.TABI311 PRESS THE REQUIRE

0 NUMBER.:ON GET-410 6OSUB110,201,3019
401,500,600,710,810:6010511

100REM**CREATE NEW FILE OF QUESTION
Set

111IFF1XOOTHENPROCILLEGAL:RETURN
1.21CLS:FamliINPUT TABI11,51" How el

fly questions will be in this test (ma
aim 311)',NOLIFNQUI0RNOX)30 0117:6
OT01211

Business
game
A C O R N S O F T ' S  Bus iness
Games program formed the
basis for a  competition among
14 North Hampshire schools.

The software simulates run-
ning a business in competition
with others, and includes factors
such as when to invest, whether
to spend on product develop-
ment, fixing prices and coping
with strikes, as well as profit and
loss accounts  a n d  balance
sheets.

Winners were  John  G a l -
lagher, David Horner and Karl

Two members of the winning team,
John Gallagher (left) and Karl
Sternberg

Sternberg o f  Salesian College,
Farnborough, who  made the
largest cumulative profit of  L3f
million over two games.

Second w a s  Farnborough
Sixth Form College, followed by
Heron Wood Secondary School,
Aldershot, and Cove Secondary
School.

The winning school received a
BBC B  Plus, monitor and disc
drive donated by Sulzer Bros as
part o f  British Industry Year
1986.

Notes
on Ceefax
TEACHERS can now receive
the programme notes issued as
back-up fo r  BBC educational
broadcasts b y  downloading
them f r o m  C e e f a x  i n
telesoftware form.

As yet only available for a
limited number of programmes it
will eventually transform the
present system which involves
writing away and paying fees
between 40p and £2 for material.

The ma in  appeal t o  both
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teachers and education auth-
orities is the ease of access and
that the service is free.

"Our problem at the moment
is contacting the authors to clear
up the copyright situation", said
Jeremy Brayshaw, the  tele-
software organiser.

"But in future we will have it
included in the original contract.
Once that happens, we'll be able
to offer all the notes in this way".

And to  make i t  even more
simple, Ceefax has just launched
the Advanced Teletext System
ROM (ATS), claimed to be the
most simple y e t  t o  use f o r
downloading software. Com-
patible with all BBC Micros -
including the Master range -  it
will also work with any Acorn
second processor.

It is designed as an alternative
to the TFS ROM for the Acorn
teletext adapter and works on
single key commands.

A single keypress presents a
catalog o f  an  t h e  software
avai lable o n  t h e  c u r r e n t
television channel, indicating the
filename, f i le  t ype  and size.
Selection of a file is made using
the up or down cursor keys.

Pressing Return w i l l  auto-
matically select the required
page, download the file, save it to
the current fil ing system then
re-present t h e  teeso f tware
menu. It's as easy as that.

During downloading t h e
screen displays the filename,
load and execution addresses,
and t h e  number  o f  b locks
captured and remaining.

Downloading progress i s
shown graphically, indicating
which block has been found and
whether i t  has been correctly
received.

When all the blocks have been
downloaded t h e  cata log  i s
displayed again f o r  fur ther
selection.

The ATS ROM uses only one
page -  256 bytes -  o f  RAM.
This means that on a BBC Micro
with a disc interface PAGE will
be set a t  & I A N  when the
teletext system is in use.

Unlike TFS the Als  correctly
claims private workspace in a
Master, keeping page at 8LE00.

No RAM space is used if the
ROM is disabled -  a command
for this is provided -  or i f  the
adapter i s  n o t  p resen t  o r
switched off.  The state o f  the
system is shown by *HELP.

Teletext pages from any UK
TV channel can be received and
displayed.

The channel can be changed
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From Page 47
1381NPUTTAB(I,16) How .any respons

es are there to each quest ion (max
Imus)",16%:IFNRWORNW5 VD1J7:PRIWTT
48117,111STRIN6S(46," '118010131ELSE
DIRQS1WQZ,NRX+1):DIMgD1(SQX,INRI)

1480N126
158REPEAMNPOPI
166PROCinput
178UNTILON1:Ng%
1811RETURN
218REM**LOAD TAPE FILE.*
211IFFIWITHENPROCILLE6AL:RETURN
226F11.1:PROCTORDIN
236F2OPENUPFSIINPUTULTS
2461F1S(PINCLS:F1/41%-1:CLOSEIFX:

PRINTTA8(11,5)" YOU ARE USINS THE WRON
6 TAPE!!!!"1PRINT:PROCPRESS:RETURN EL
SEINPUTIF1,Nr4,NRLDINOSINgl,NRWIID
IMODUNg1,NRZI:FORIPITONOLFORR=STO
NRX41:INPUTIlf%,13(,JUINEIT:NEIT:CL
OSEen

256RETURN
318REM** CHASSE ROUTINE**

Escape it line 316
18 REM ANY QUESTIONS
28 REM IC) MICRO USER
30 M0DE7:FIPOIVOU2311,84;601:*F

111,0
40 ONERROR GOSU81668
56 CLOSEI16:0122911
66 CLS1PRINTIA8112,4)1ANY QUESTIO

NS'
78 PRINT" 1 C r e a t e  f i le  of ne

• questionsitPRINT.' 2 L o a d  exist
ing f i le  of outshone:PRINT" 3
Change a question":PRINT's 4 S a v e
questions on tape or disci:PRINT.' 5

S t a r t t es t '
86 PRINT' 6 ResulterPRINT."

7 Resume:PRINT' 8 R e r u n *
PRINT.TA8(311 PRESS THE REQUIR

ED NUMBER":0N 6ET-48 GOSUB161,280,360
,461,566,668,766,8661GOT056

III REM**CREATE NEW FILE OF RUESTIO
NS**

116 IFFIWOTHERPROCILLEGAL:RETURN
126 C1SIF1%.1:1NPUT TA11(6,5)" How s

any questions will be in this test Im
aximue 36)',NgLIFNO7.(I0RNOI)38 VOU7i
601012!

136 INPUTTAB16,1811 How many rtspon
ses are there to each quest ion (ma
ximus1',NR:IFNRU2ORNRI>5 VDU7:PR1NT
TABi17,111STRIN6S(46,"):GOTOI3IELSE
DIMMNIA,NRPOIDIMODZINOX,NRD
141 QMX=11
158 REPEAT:M.1114W
161 PROCinout
176 UNTILEINPNII%
188 RETURN

286 REM**LOAD TAPE FILE**
211 IFFUOITHENPROCILLESAL:RETURN
220 FIPI:PROCIORDIN
231 FPOPENUPFS:INPUTIF1,1$
246 IFTSWQ.CLSIFIPFI%-l:CLOSE8F1

tPRINTTA8(11,5). YOU ARE USING THE WRO
MG 1APE!!!)11PRINTIPR0CPRESSiRETURN E 1
LSEINPU1OFI,M,NRIDIMOSINIR,NRP1)1
DIMgDUNOLNRX1iF0RIX.ITONOLFORJPIT
ONRPIIIKPUTOR,g0(1101%):NEXTINEITiC I
LOSEIIFI

258 RETURN
388 REM** CHANGE ROUTINE**
311 CLSOFFIPIPROCILLEGAL:RETURN E

LSE INPUTTAB(1,5)1 Which question do
you wish to change?'" Enter  I t o
return to the MENMIAB(15,11)"gNI:
IFQNVIOROIMMTHENVDU7:GOTO311 ELSE
IFONWIRETURN
326 CLS:PRINTTA1111,5)"WQMX,111:F

ORIPITONMORINT." "CHRSi1lf641"-.. 1 1
11SO/011:NEXT:PRINT" Is this the I P
questionr:QOGETSIIFil$(>"Y*ANDOSWy P X
"THEN3111 ELSE PROCinput:80T0316

411 REMe*FILE SAVE ROUTINE**
416 CLS:IFFIL4PROCILLEGAL:RETURN E

LSEPROCTORDOUTtFX.OPENOUT Fi E L

/
428 PRINT.' SAVING"IPRINTIFWPIF , 5

ORIX.IT05611:NEXT:PRINT8R,KA,NRWOR :P
IPITONOLFORJPIT0NR1+11PRINTIFWIS1 N
11,JII:NEtTsNEXTiCLOSEIR

436 RETURN
511 REM**TESTN4 a t
515 IFFIMITHENPROCILLEGALIRETURN 'T

ELSEFI1.2:PPIPS
516 CLStINPUTTABie,5)" Enter a numb 1 1

er equal to tor greater t h a n )  the 1 1
maximum number of people mho will d S S

o the tests Then press RETURPTA8(151 k11
16)"MAXIIIFMAMITHEN5111ELSE DIMPDS 11
(141111,14%)iDIMMKUMAXII I  11

515 REPEATPN1'PNP1 1 1
526 CLS:PRINTTA811,5)" Next person i  11

please 1.PRINTTAB1617)1 You are sT 11
tudent number ISTRSIPNUIPRINT" There 1 1
mill be a maximum of 'STRSIMAID° i t  . 11

udents' 4  t i l
325 OU23,1,101;1101pINPUTLINETAIIII. L I I

OW What is your nale,PDS(PN1,0):V : G I
DU23,1,1001:6; .  ) i l

531 IFPOS(Mie)oTEACHEPTHEN565Eit i :
SE IFPDSIPM%111m11THEN526 I  I :

535 FORMRITONQ% P i
548 CLSIPRINTIAB(6,1)1 This is ques $ ( 1

tion number "STR$111141:PRINT" ISO •  1
%,1):PRINT." Press the key correspond C I
ing Co the c o r r e c t  answer I  1 :
:F6R1%.1T0NIWPRINT."CHRS(IP64)".. 1 .
.."gSigN1,31:NEXT p o i

545 •1282932 R I .
556 ANSWIETSIIFASC(ANS$)(65 OR ASC GNI

IANSSI)(644.NRI)THENCLSIPRINTTABIO,511 131
ANSWER WITHIN THE GIVEN RANBE!!!":VD 1:

Sc

Ng

AC
PM

1

U7

I'
NE

It
I I



ETURN

OSEIF%
NRO

TURN E
11+1):

REIT: C

TURN E
on do
I to

I ELSE

1,11:F

the
y

URN E

111:FOR
F1,011

STURM

i nub
11) the
mill d
A1115,
DINTS

pion
are s
There

st

ETAB(11
11,11:V

6565EL

1 ques
1410
tipmd
,I,„11

OR ABC
4,511
!!":VD

117:PROCPRESSI6OT0546 ELSEPDS(PN1,01%)
mAWSS:IFANS00$(014%,NRP1)THENIIMPNI
JOMPId1+11PR0CCORRECT ELSE PROCWRO
NG

555 0D1,16NI,ASC(ANS0-64120DUGNP
SCIANS$1-641+1

568 NEXT:CLSIPRINTTA8(8,5)' You got
iSTR$1111MPNIl1" right out of "STRS1

NRU:PROCPRESS
565 UNTILPtamMAX% OR PDS(PNI,I)m1TE

ACHER":IFPDS(PC,IWTEACHER.THENTP1m
PN%-1 ELSETInmPN%

571 RETURN
688 REele.SEE RESULTSet
611 •FX229,11
621 IFF1102PROCILLESAIARETURN ELSE

TW:CL5IPRINTTAB(18)1 PUPILS RESULTS
:PRINT
631 PRINT' NAME M A R K '
641 FORPCm1TOTPLPRINT"PDS(PNI,8

);TAB(21)MKUPWV:11mTNIKUPW:NEXT
PRINT' AVERAGE m ISTRS(INT(TWII/T

PU/188)
651 PROCPRESS)RETURN
788 RENteRESUME.11
711 CLSOFFIIMPROCILLEGALIRETURN

ELSEPNZETPLIFTP1mMAn CLS:PRIWTTAB(8
,5)1 All students have done the test"
tPROCPRESStRETURN ELSE 60SUB515:RETUR

811 RENNIRUNee
811 CLS:PRINT.° This destroys ALL d

ata!'1PRINT.1 Is that your intention?
'TAB(11,11)11INPUT"RS:IFLEFTS(RS,1)
m'Y'RUN ELSERETURN
1118 REWERROR DETECTsa
1111 IFERROI7THENCLSIREPORT:PROCPRE

SS
1121 IF EKON
1838 RETURN
1141 DEFPROCinput
1851 •112,1
1168 0112,5
1171 01123,1,10)80;
1161 *F1282,46
1191 CLSIPRINTTAB(1,5)" Type in outs

bon nueher "STR$10NUTAB(11,13);:INPUT
LINE"0$11F00"AND0S(014%,1)01 VDU7
ISOT0189IELSEIF0Sm" PRINT"06(014,8
):6OT01118ELSEDSIDNI,11418
1181 FORIPITONIMPRINT
1118 PRINT' Type in response %HMI

1+64)11NPUTLINE"OlIF0Sm"AND0
$(0%,1%)211 0117:60T01111 ELSEIFQS0

PRINT"06(011%,1%):NEXT ELSE 0
CONI,1%)41$:NEIT
1121 01282,32
1131 PRINT.' Nhat is the correct res

ponst? (A - 'CHIRS(NR%+64)").111$10N1,N
WI)mSETS:IFQ$411,Nge11(41 OR 0$1
014,NRI+I) >CHRS(NRI464)TRENVDU7:60101
131
1141 01123111118180;

1158 aF111,11
1161 ENDPROC
1171 DEFPROCPRESSORINT'TAB1311 PRES

S SPACE TO CONTINUE'
1168 IFSETW"THEN1198ELSEENOPROC

1198 DEFPROCILLEBALICLStPRIWTTA8(1,5
)" YOU ARE DOING THINGS IN THE WRONG
ORDER' tPROCPRESS:ENDPROC
1288 DEFPROCCORRECTICLS:PRINTTAB(14

WELL DONE "PDS(P11%,1)
1218 PRINTTA8(101)" YOU AREICHRS1141

)6 CORRECTI:PRINTTABOSICHRS11411° C
ORRECTIORINT':PROCPRESSIENDPROC
1228 DEFPROCWRON6IVIOU7tCLS:PRINTTAB(

8,5)1 SORRY "PDS1PC,81
1238 PRINTTAB18,811 YOU AREICHRS(141

ORONPIPRINTTAB(8)CHRS(141)"
WRONG'

1248 PRINT." THE CORRECT ANSWER TOt-
6:PRINT."0$(0NX,8):PRINT" IS:-°tPR
INT" 10$(611%,ASC10$10NI,NR%4,11)
-6411PRINT:PROCPRESS:ENDPROC
1258 DEFPROCTORD1N
1268 IFPAGE1181 THEN1298
1278 CLSIINPOTTAD(1,5)' Tape or disc

',1411FLEFTS(11,1)0TITHEN1280ELBEIFL
EFTS(TS,1)0PTHEN1318ELSEVDU7:80T012
78
1288 *TAPE
1291 ter(1,1
1388 CLSIINPUTT4B(1,5)' What is the

tape file celler,FSICLSIPRINTTA8(1,5
I' Put in a tape wind to the corm
t pos i t ion .  Then press PLAY "ttEN
DPROC
1318 *D.
1328 CLSIINPUTTA9(1,5)' What is the

disc file called",FS:IFFSms1THEN1321E
LSECLSIPRINTTAB(18,5)" LOADINS":ENDP
ROC
1338 DEFPROCTORDOUT
1341 IFPAGE(1181 THEN1378
1358 CLS:INPUTTAB(11,5)1 Tape or disc

"ITS;IFLEFTS(TS,11011THEN1368ELSEIFL
EFTSITS,110PTHEN1391ELSEVDU7:607013
56
1368 *TAPE
1378 *OPT1,1
1361 CLSONPUTTAB(11,5)* What is the

tape file callee,FStIFF$04DU7160TO
1381ELSECLS:PRINTTAB(14)1 Put in a t
ape It wind to the correct p o s i t i o
n. Then press ittENDPROC
1391 +D.
1410 CLS:INPUTTAB(815)1 What is the

disc file ca11ed",FStIFFSm"THEN1481E
LSE ENDPROC

This &sting pia' a faufkr version together with
two fiks of questions -  an mathematics and
general studies -  are included in this neanth's
catsene tape coffer. See order Ann on Page 149.

l o •
by a single keypress, and page
selection is equally easy. Sub-
pages can be explicitly requested
if required.

Pages c a n  b e  k e p t  f o r
subsequent viewing and are
updated automatically, t h e
quantity o f  kept pages being
dependent on available com-
puter memory.

Full CRC error checking is
carried out on all teletext pages
to ensure the page displayed has
been correctly received, the
result being reported on the
screen.

The AT S  is  not  a  filing
system, which means it is easy to
access files -  tape, disc, Econet
and so on -  and teletext pages
from within the same software.

It is a  full level one format
teletext system, capable o f
capturing and processing al l
page data including multiple row
27s, ghost rows -  TSDP -  and
as many rows as are transmitted.

TTNS
appeal
A C A L L  to teachers to have
patience comes from Gordon
Jones, chief executive o f  The
Times Network for Schools, in
the latest issue o f  TeleLink
magazine.

He was replying to criticism
levelled against t h e  on-line
database that it has failed to live
up to its potential.

"We're still putting the pieces
together", he said.

When The Times Network
went live in  Apr i l ,  1985, i t
claimed t o  h a v e  h a l f  the
country's local education auth-
orities signed up, anticipating a
start-up membership o f  3,000
secondary schools.

TeleL ink reveals that today it
has just over 2,000 subscribers,
10 per cent o f  them primary
schools, the rest secondary,
teacher centres and other edu-
cational establishments.

The in-depth examination of
The Times Network is part of a
wide ranging look at  on-line
facilities for schools in TeleLink.

lt also carries a full report on
Prestel Education and questions
whether or not teachers know
how to use it.

And i t  puts Neris, the new
government-funded database for
schools, under the microscope to
see if it will bridge the gap.
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Softlab
series
THERE will be five packages in
the Soft lab series f rom Shell,
three i n  the yellow series fo r
primary, and two  in  the red
series for secondary.

The first package in each is
now available and consists of a
set o f  teachers.' notes in an A4
colour booklet and a disc which
can be transferred to Econet

The yellow package, Measur-
ing and Weighing, features a
number of weighing and measur-
Mg activities, including measur-
ing the length of rods; the area of
triangles and rectangles: meas-
uring d is tances o n  m a p s ;
making a  plan o f  a bungalow
with act iv i t ies t h a t  inc lude
kitchen planning and decorating
costs; supermarket scales; a
weighbridge: pouring liquids and
volumes by displacement.

It is not a drill and practice
program, but  a  wide-ranging
resource t o  supplement and
extend practical measuring and
weighing activities. The various
projects are presented so that the
teacher has a  considerable
freedom in the way they can be
used.

There are two basic parts to
the Red series D C  Electricity
program: industrial electrolysis
and a circuits program.

The electrolysis program
allows various experiments to be
performed: the deposition rate
for a given current; depositing a
mass o f  copper o f  a  given
thickness on the cathode; refin-
ing an impure copper anode and
determining t h e  percentage
impurity.

The circuit program simulates
a Worcester-type circuit board,
and allows a range o f  investig-
ations.

These include Ohms l aw,
v o l t m e t e r s ,  a m m e t e r s ,
Wheatstone bridges, measuring
resistivity a t  va r ious  te rn
peratures, los t  volts, internal
resistances, fuses, cables, lamps,
heaters and Kircholl's laws.

The po in t  i s  made i n  the
teachers' notes that these pro-
grams a re  n o t  designed t o
replace practical experience, but
they should allow a variety o f
experiments t o  be  simulated
quickly and easi ly,  thereby
greatly extending the number
and scale o f  scientific ideas
which may be quickly and safely
explored by the pupils.
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Last month's announcement o f  a
forthcoming education section in The
Micro User  resulted in  a  flood o f
enthusiastic letters. Keep them coming in
— the education pages are here to reflect
your interests. We want to hear your tips,

ideas, experiences and suggestions. Send
your contributions to:

Peter Davidson, Education Editor, The
Micro User, Europa House, 68 Chester
Road, Hazel Grove, Stockport, SK7
5N Y.

Prolog group
1 AM writing to inform you of the existence of a
Prolog interest group operating at the Teacher's
Centre, Barlow Moor Road, West Didsbury,
Manchester M20 8PW. Tel: 061-434 3421. We
welcome inquiries from others experimenting with
Prolog on the BBC Micro. -  John Ashurst.

Typing aid
1 HAVE been trying to improve my typing and as I
felt the need for something to help me achieve a
better rhythm, 1 wrote the following program:

18 REM Keyboard Tone
21 RE I David Smith
38 •FX 14,2
41 REM Enable Keyboard 1

nterupt
51 contro1%4A20
68 icontro1%01113 ANDliFF

FF):REM Channel
78 controlV21(-14 AND&F

FFF1tREM Volume
81 contro1114.(43 ANUFF

FF):REM Pitch
98 controll'6.(1 ANUFFF

Fi:REM Duration
188 FOR opt4 TO 3 STEP 3
III P7.4A811
1211 1 OPT opt
131 .check
146 CMP12:8NE end \ Check

ior keyboard event
158 .save
161 PHP:PHAtIlAiPHA:TYAIP

HA \ Save Registers
178 LDA47
188 LD14controll MOD 256
198 LINcontrol% DIV 256
288 JSRIFFF1 \ °sword 10
218 PLA:TAYIPLA:TAX:PLA:P

LP \ Restore Registers
228 ,end
231 RTS
248 ]:NET opt
258 12282(&40 ANDUFFF)
268 REM Set Event Vector
278 END

It works by enabling the keyboard interrupt and
playing a short tone whenever the interrupt occurs.
The routine can be switched off by •FX 13,2 and
switched back on by *PX 14,2.

The pitch, duration and volume of the note can
be changed by altering lines 70-100, in the same
way as the sound command. By changing the

values at lines 50, 110 and 250 the code can be
made to assemble in any free area of the memory,1
hope this routine will help other readers to improve
their typing. -  D a v i d  Smith,  Barlaston,
Stoke-on-Trent.
•  Thanks for the routine -  and the way it can be
switched off. I f  anyone wants to silence a noisy
program remember t o  type •FX210,1 before
loading.

Software need
JAM extremely interested in using the BBC Micro
in education, although perhaps not for the age
range you intended. I work at a college of FE and,
since virtually all YTS and BTEC courses now
have a compulsory computing core unit I feel that
there is a needfor software aimed at these groups -
16 to 18 year olds whose main interest is definitely
not computing. -  S. Foy, Chester.

Tips needed
1 AM deputy head at a school for physically
handicapped children where I have responsibility
for the use of micros throughout the school with
children aged from 3 to 19 years.

I know that 1 speak for all my colleagues wheni
say that we welcome the decision to extend your
coverage of  the educational scene and Pm sure
many o f  us would welcome an opportunity to
submit articles on the use of hardware, peripherals
and software wi th  chi ldren wi th  special
educational needs. We feel very strongly that many
of our colleagues and the majority of parents using
computers with children would welcome articles in
The Micro User which would give hints, tips and
advice on the efficient and effective use of micros
and on which peripherals and software are good
value for money and which do not in practicefulfil
the claims of the manufacturers.

There is no doubt that the world of micros can
be a minefield of  expensive mistakes and your
magazine could offer a very valuable service in
helping people to avoid these pitfalls. It could also
act as a useful vehicle for the interchange of ideas
on using micros in schools. -  Roger E. March,
Preston.
•  As you can see from the last two letters, interest
in the BBC Micro's educational potential extends
across the whole of education. We aim to reflect
this wide range in the pages of Education Micro
User, but to do so we'll need your support So.
whatever your educational endeavour, write in and
let us know what you are doing.

Fund raiser
HAVE you any ideas how we could make mom]
using the BBC Micro at school fairs and open
days? -  Derek Simpson, Manchester.
•  Our opinion is that, apart from selling the micro.
you cannot make enough money to justify tix
wear and tear on the computer.
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OPUS WILL MAKE YOU A
BETTER ORGANISER

1 1 FORONLYIE6011
If your micro system is starting to get out of hand a
smart organiser could be the solution to your
problems. 1
At just ES9.95 the Organiser desk from Opus
Supplies will help to organise your system
beautifully. It's purpose built to provide plenty of
storage space and because it's produced alongside
our range of executive computer desking it offers
a level of quality you'll appreciate.

Shelving accommodates your monitor, printer
computer, disc drive or cassette recorder and
software, and the teak-finished unit is fitted with
castors to make it fully mobile. The Organiser's
assembled dimensions are: H. 31", W. 401/4" and
D. 26". t -  • -  1 ---- -) ' t
And our price includes VAT and FREE DELIVERY.
The Organiser desk is suitable for use with all —
leading home micros including the BBC, Amstrad,
Commodore and Sinclair computers.
Getting organised couldn't be easier. Phone us on
0737 65080 or simply post the coupon below.

aro

I n n

IOW
..02•111•111101110.1""•

To: Opus Supplies Ltd.
55 Ormside Way, Holmethome Industrial Estate, Redhill. Surrey.
Please rush me the following:
(PRICES INCLUDE VAT AND CARRIAGE)

Organiser Desk(s) at E59.95 each (inc. VAT)

I enclose a cheque for L  o r  please debit my
credit card account with the amount of E
My Access! Barclaycard ( p l e a s e  tick) no. is:

Name
Address
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TECHNOMATIC 1 LA
ler

17 Burnk* Road, London NW10 lED Tel: 01-208 1177
305 Edgware Road, London W2 Tel: 01-723 0233

BBC MASTER SERIES
AMB15 MASTER
Foundation 128K_
AMBI2 MASTER ET
(ANFS only)1281(
AMC06 Turbo 65CO2 Module
A DC08 512 Processor
AIN 1 3 ROM Cartridge il3 (d) 2 )  Ref Manual
0E10 Ecoaet Module /43 (c) Panll
ADJ1.2 Ref Manual A D . 1 2 4  Ad%
Paul L I 4 . 9 5  (C) Ref Mankul
BSC MASTER V a l e  Liz Guide
Dust Cover L 4 . 7 5  (d)

U P G R A D E  K I T S
l.OSROI
EINES ROM
BASIC II ROM
ANS ROM

£IS(d)
L17.50 (d)
£22.50 (d)

/26 (d)

1,85 0)1
£29 (c)

£179 (b)
LIO (d)

8271 DFSKit £ 8 0  id)
ITTO DES Km £43.50 (d)
Rout Kit f 5 5  (d)
64ktpgrade kit Ids IS - £35 (d)

ECONET ACCESSORIES

32016 CO PROCESSOR

SECOND PROCESSORS
ACORN Z80 2nd Processor
with 64K  R A M .  c r / m  operating
system. Comprehensive packagc o f
bundled business software.

ACORN 6502 2nd Processor
I with second 6502 and  M K  R A M

provides faster data processing speeds
and larger user RAM

TORCH ZEP 100
Z80 cpu with MK RAM and TORCH's
CP/M compatible M C P  operating
system. With FREE bundled software.
Fits internally i n  t h e  computer.

TORCH TZDP240
Torch ZEP100 w i t h  T E C H  NO-
MATIC's dual drive w i th  monitor
stand P13800P.

MULTIFORM 180
TECHNOMATICs multi formal Z80
system. Details on page no?? includes
free POCKET WORDSTAR.
MS/DOS Read/Write Utility

095 (a)

£319 (a)
£105 (b)
£345 (b)

£14.95 (c)

£19.54 (C)
£10 (d)

£174 (b)
/41 (d)
£26 (d)
tIO (d)

For full specification see page 5 1 9 9 9  (a)

CAMBRIDGE W/STATION
For full specification see page 5 £ 3 , 4 5 0  (a )

WINCHESTER DRIVES
Acorn Winchesters complete with File
Server Level i l l  and ADFS hierarchical
filing system. Data transfer rate o f
1Mbitisec and average seek time o f
85ms providing very fast access times.
Acorn 10 Mbyte Winchester
Acorn 30 Mbyte Winchester
See D isc  Dr ive  Section f o r
Technomaties Winches te r
range.

£1,075 (a)
£1,599 (a)

£329 (a)

160 (b)

1229 (b)

£439 (a)

£299 (b)
£49 (d)

• A C O R N  IEEE INTERFACE
Allows I3BC computer to control any
scientific and technical equipment that
conforms t o  the IEEE488 standard.
The interface c a n  l i n k  u p t o  1 4
compa t ib le  d e v i c e s .  T y p i c a l
applications arc in experimental work
in academic and industrial labs.

TELETEXT ADAPTOR
Converts your computer into a teletext
receiver.

ROBOCOM BITSTICK
BITSTICK I
BITSTICK II

Upgrade for Bitstick Ito II

Bitstick I Multiplotter Driver
(includes most popular plotters)

Epson FX80 Dump for Bitstick I / I I

PRINTERS
EPSON LX80
100 cps, Variety of fonts, quad density
bit image graphics NLQ,  Standard
Centronics interface.

EPSON LX80 Tractor Feed

EPSON LX80 Sheet Feeder

EPSON I,X86
As L  X80 b u t  120cps a n d  I B M
compatible.

EPSON FX85
160cps, 80 col, SOK buffer, NLQ, IBM
compatible graphics Variety o f  fonts.
multiple density bit image mode.

EPSON FX105
As FX85 but with wide carriage for 136
col

EPSON FX80

EPSON LQ800
See specification on page 5

EPSON LQ1000
As LQ8,00 but wider carriage for 136
columns •

TAXAN KP810
140 cps. SO col, N I  Q, 2 K  buffer,
variety of fonts, quad density hi Ns bit
image graphics, centronics interface
standard

TAXAN KP910
As KP810 but with wide carriage for
156 col
BROTHER M1409
ISO c p s ,  S O  c o l ,  N L Q ,  I B M
graphics/Epson F X  compat ib le,
friction/tractor std, variety o f  fonts,
multiple density b i t  image graphics,
dual interface.

BROTHER MI509
As M1409 but wider carriage for 136
col

EPSON JX80 colour printer

INTEGREX Multicolour Inkjet
printer

CANON 1..11080A printer
4 Colours

£269 (a)

£125 (b)

£299 (a)
£775 (a)

£415 (a)
£79 (c)

£25 (d)

£195 (a)
f  20 (c)

£49 (c)

1229 (a)

1.315 (a)

£449 (a)

£260 (a)

£459 (a)

£659 (a)

£219 (a)

E369 (a)

£299 (a)

£399 (a)

£420 (a)

£549 (a)
£409 (a)

BROTHER H R I 5  Daisy wheel
printer
14 cps;  3 K  bu f fe r,  proportional
spacing, underline, bold, shadow print,
super/sub script, t w o  colour print,
parallel interface.

M K '  6100 Daisy wheel printer
15 cps. 2K buffer, switchable 10/12115
cpi proportional spacing, underlining.
Parallel interface.

PLOTTERS
See details on page 5.

EPSON HI  80 PLOTTER

HITACHI  672 PLOTTER

GRAPHICS WORKSTATION

LINEAR GRAPHICS
PLOTMATE A4 PLOTMATE

A4M PLOTMATE
A3M PLOTMATE

PRINTER SHARERS 4
BUFFERS

BUFFALO 32K
32K parallel buffer for internal fitting
to most EPSON/Epson compatible
printers.

TECHNO SHARER BUFFER
A unique sharer/buffer connects upto
3 computers to  a single printer with
auto scan and switching to computer
outputting thc data. Printer PAUSE,
COPY and CLEAR facility. Mains
powered. two buffer sizes MK & 256K

TSB 64

TSB 256

1 computer
BBC cable

£69 (e)
185 (c)
169 (C)
132 (d)
£39 (d)

BBC Computer Sharer: TCS26
to 2 printers fitted with 111
DISC DRIVES
Full details ow page 4.

5.25" Single Drives 40/50 switchahlet
TS400 400K/640K

P5400 400K/640K with integral
mains power supply
5.25" Dual Drives 40/80 switchable:

P1)800 8 0 0 K / 1 2 8 0 K  w i t h
integral mains power supply
PD800P 8 0 0 K / 1 2 8 0 K  w i t h
integral mainspower supply and
monitor stand

£325

? A r t

WIN
I.

DFS

0411
PPY

'20411
ape si

249k351:

.5351
ntegr

3256135.

454 PD35'.
ltegr•

f609s
Lpri.)1111 si

£299 11)%12
L399tual U.

; d

L549 M 4

i  U

.25" 1
14 401

L1585 401
66 801
17 SOT

It" D
)T SS
)T DS

E199Isen i

f27514=

PERIPHERAL & COMPUTER SHARILopp:
High quality switches to  allow the user to
between computers. printers. modems etc.9 V A  N5" Ki
shielded metal cases, all lines fully switched. 5" Kil

RISC S
0 5 3 0
10340
011550

$ 5 1  Oil

1111570 i

RO
'lease si

103.icrovil
indard

114
I c r o v i l
1431 -I

Jut
TD800 800K/1280K 1 2 0 5

icrovil
•dium R2ff
icrovil
1451 -I-



I( ( otriputer
I cowl
Ierral Centre

BASIC Version £79 (d)
Tracker Ball/Mouse Version (TM) E99 (d)
TM Version & Tracker Ball £135 (c)

TM Version & Mouse £125 (c)

Plotter Driver Generator £28 (d)
MOUSE
A M X  MOUSE WITH SUPER ART
(pse specify B, B + o r  Master) £67 (d)
SUPER ART £43 (d)
PACEMAKER £43 (d)
3D ZICON 121 (d)
PAINTPOT £21 (d)
DATABASE £21 (d)

)11 ORDI
Ilundr

NA% 140 lit)
'214411;

RI.1 A l l
I t u r o l e y  R o a d .  I  0111111In Nill% 1 0  11 . 1 )

ICI: 111•211K 1177 I  cies,: 9221441111
oclos• D o l l i s ,  Hill 0 .

,•••• t i t i  Branch
MIS I dins arc Road. I  l u i ,  AA 2
I el: I/1-723 0233
4 iit•41r I &twin. Road e

=11rxmor fast (Misers   s o o r  order
me 01-2118 1177 using A A  Access a r d
Orders ssek  f r o m  gm mimeos dlepts
& educational establishments.

All priers es P r i c e s  are subject to change w l l l l l  t
Please add carriage
Ij i  C14.541 I Daiaposi l b )  C2.50 I t )  CI .111 C  .011

;

HP 20 Mbyte Hard Disc, 80T DS
£325 (  a  monitor stand

1HT As P204HP and a 10 Mbyte
streamer, with backup utilities

.5" 801 OS Drives:
£249 ( 5 1  single 400K/640K

S3511 single 400K/640K with
iegral mains power supply

025 ( 3 5 2  Dual 800K/1280K
1454 ( 1)352 Dual 800K/1280K with

:egral mains power supply
£609 (

£299 (

f.399 (
£549 (

RS &

£75 (

£199 (
£275 (

SHARE
laser to 5W It
xis etc. FIJ
itched.

L65(
£75(
L651
£341
£411.

ii
£19.50 (

table:
E103 (

£114 (
able:

£205 (

£229

£249 (.

INCHESTER DRIVES
BD 20 Mbyte Hard Disc with

DFS Compatible

DISC DRIVE MULTIPLEXER
AL specification on page 4,
‘42
I Unit: 2 computers/one drive unit

N14
ad Unit:4 computers/one drive unit

3M FLOPPY DISCS
,15" Discs in packs of 10

40T SS DD 4
40T DS DD 3
SOT SS DD 3
SOT DS DD

(Add f I for library case packing)

Discs in packs of 10
ISSDD 3

DS DD 2

number i n  g r e e n  i s  t h e
alifying number for a free SVIASS
ARMY KNIFE while stocks last.

OPPICLENE DRIVE HEAD
LANING KIT

Kit with 20 disposable discs
5' Kit with 20 disposable discs
1SC STORAGE BOXES
530 Non Lockable 10 x 5,25"
140 Lockable 40 x 3,5"
50 Lockable SO x 5.25"

570 Lockable 70 x 5.25'
85100 Lockable 100 x 5.25"

MONITORS
BBC lead inel with all monitors

ICROVITEC 14" RGB Monitors
iaw specify plastic or metal case.

rovitec 1431
rdard Resolution 453 pixels

rovitec 1431AP
143I + composite video and sound

rovitec 1451
um Resolution 653 pixels

rovitec 1451AP
451 + composite video and sound

£669 (a)

£865 (a)

£1579 (a)

E89 (b)

199 (b)

1155 (b)

£169 (b)

£75 (b)

£135 (b)

£10.50 (d)
£12.75 (d)
£16.50 (d)
£16.50 (d)

£20 (d)
£27 (d)

£12.50 (d)
£14.00 (d)

£6.00 (c)
£8.50 (c)
£9.50 (c)

£11.00 (c)
£13.00 (c)

f  179 (a)

£195 (a)

£225 (a)

1260 (a)

Microvitec 1441
High Resolution 895 pixels E 3 6 5  (a )

Microvitec 20" RGB/PAL/
Audio Monitors

Microvitec 2030CS
Standard Resolution ROB/Comp
Video £ 3 8 0  (a)

Microvitec 2040CS
High Resolution ROB/Comp Video £ 6 8 5  (a )

TOUCHTEC-501
Brings genuine touch screen operation
on metal cased Microvitec monitors,
incl utilities disc w i th  starter and
development programs

TAXAN SUPER VISION
12' Hi Res/Hi Contrast
Option to switch to green/amber

MITSUBISHI XCI404
14' Med Res ROB Monitor
Etched dark  screen brilliance and
con t ras t  c o n t r o l ,  B B C / I B M
compatible

MONITOR ACCESSORIES
Microvitec Swivel Base (14" plastic
monitors)

Philips Swivel Base

Monitor Stand Models B & B *

Monitor Stand Master

RAM/ROM EXPANSION
AT P L  Board  for Model B. Simple
to ins ta l ,  n o  soldering. A l l o w s
expansion to IS Roms + 2 8K Rams
ATPL Battery backup kit

R A M R O M  1 5  f o r  M o d e l  B .
External board in an attractive case —
easy access to sockets. 6502 Processor
signals for development work.

Low Profile Cartridge Module
Module + I  cartridge
Spare Cartridge
Cartridge rack

£239 (b)

BBC/IBM Compatible £ 3 2 5  (a)

£229 (a)

MONOCHROME MONITORS
TAXAN KX12016
12" Hi Res green etched screen £ 9 0  (a)

TAXAN KX12026
12" Hi Res Long Persistence (P39) £ 9 8  ( a )

TAXAN KX1203A
12" Hi Res amber etched screen £ 9 8  (a)

PHILIPS BM 7502
12' Hi Res green screen £ 7 5  (a)

PHILIPS BM7522
2" Hi Res amber screen £ 7 9  (a)

£20 (c)
£14 (c)
LIO (c)
£13 (c)

Double Tier stand Models B. +  o r
Master 1 2 4  (b)
Taxan ROB Lead E 5  (d )

Microvitec Lead £ 3 3 0  (d )

Monochrome BNC/Phono Lead £ 3 . 5 0  (d )

L37 (b)
LI8 (b)

L79 (b)

LI2 (d)
E2.50 (d)
£1.50 (d)

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

MODEMS
(All modems are BABT approved)

See page 7 for modem specifications

MIRACLE WS2000V2I/23 &
BELL stds

WS2000 Auto Dial Card

WS2000 Auto Answer Card

WS2000 SKI Kit

AVS2000 DS1 disc

AVS2000 Data Cable for BBC

MIRACLE WS4000 V2I/ 23
MIRACLE WS3000 V22
MIRACLE WS3000 V22 his
BBC Data Cable for AVS3000

GEC DATACHAT Modem V23
1200/73, 75/ 1200 & I 200/1200 pseudo
f.d. l i n e  powered, complete w i t h
software suitable f o r  connecting t o
Prestel, Micronet, Telecom Gold and
many bbs. Special offer price

PROGRAMMING
ACCESSORIES/SOFTWARE

see page 8 for detailed specification
Compatible with B. B + and Master

E P R O M E R  I I  w i t h  disc based
software and rout image

META ASSEMBLER
PORTA). EPROM
EMULATOR 256K

PORTAL EPROM
EMULATOR 512K
EPROM ERASERS
UV1B 6 eproms. safety cutout

UV IT 6 eproms, timer, safety cutout

CAD/DRAWING PACKAGES
NOVACAD CAD Package for B,
B + &  MASTER (See page 6  f o r
specification)

E29 (c1)

£79 (c)
£26 (d)
E26 (d)
£5 (d)

LIO (d)
£6 (d)

£149 (b)
£495 (b)
£650 (b)

(d)

£69 (b)

£99 (b)
£145 (b)

£185 lb)

£285 (b)

E47 (b)
£59 (b)



RB2 TRACKER BALL
R B2 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 with NOVACAD &  other
software)

Cursor Control Rom for Master

M I R R O R S O E T  F L E E T
STREET EDITOR incl VAT

SOFTWARE
CP/M SOFTWARE

for  Acorn, Torch  &  Mul t i form
Z80 Processors
MICROPRO's Wordstar Professional

ASHTON TATE's DBASE II

SUPERCALC II

SEND FOR DETAILS O N  OUR
FULL RANGE O F  C P /  M &  P C
DOS PACKAGES  F O R  B U S I -
NESS, C O M M U N I C A  TIONS

HIGH LEVEL LANGUAGES

BBC SOFTWARE/
FIRMWARE

DATABASE MANAGEMENT
SYSTEMS

VIEWSTORE
Acorn's database with display in any
mode in spreadsheet or user defined
card format a n d  powerful sort
facilities.Max file size 4Mb

STARdataBASE
A fast machine code, true random
access database .  U p t o  4 0 0 0
records/file, 69  fields. Fully menu
driven. user defined record layout, very
fast searches thru keysearch facility.
Mailmerging from VIEW and WW.

MASTEREILE II
Highly popular economically priced
database. 17 fields per record, file sire
limited by drive capacity only. (40T or
SOT)

GEMINI's DATAGEM
A 24K database system offering large
user defined record layout, multi level
searches etc

WORD PROCESSORS

VIEW 2.1
VIEW 3.0
New version of VIEW compatible with
B + complete with a  printer driver
generator.
HI-VIEW
Disc based version of VIEW 2.1 for use
with 6502 2nd processor allowing upto
47K of memory for text.
VIEWSPELL
Acorn's new r o m  based spelling
checking utility with a  70,000 word
d i c t i o n a r y  o n  8 0 T  d i s c .

E37 (d)

E49 (d)

£17 (d)

E59 (c)

137 (d)

E56 (c)

E36 (d)

TECHNOMATIC
17 Burnley Road, London NW10 lED Tel: 01-208 1177

305 Edgware Road, London W2 Tel: 01-723 0233

Additional/specialised dictionaries can
be created. Facilities also include wild
card search for words.
VIEW INDEX
V I E W  P R I N T E R  D R I V E R
GENERATOR
A utility to generate a  View printer
driver to suit any printer. Screen driver
allows viewing of text exactly as it will
appear on paper.
DOT PRINT PLUS
Full details on page 5. NLQ Tom for
Epson Versions for FX/RX, MX and
GIP
WORDWISE
WORDWISE PLUS
INTER WORD
(If you own a WW + then quote your
reg number and pay EIO less).
WORDEASE
A I6K rom based utility for WW +
SPELLCHECK III
A 16K rom based spclicheck program
for View and W W.  Contains 2000
words o n  t h e  r a m  a n d  6 0 0 0
(expandable to 17000) words on a disc.
EDWORD II

£29 (d)
£12 (d)

£9 (d)

£28 (d)
£24 (d)
E38 (d)

£49 (d)

f24 (d)

E31 (d)
£43 (c)

SPREADSHEETS
VIEWSHEET
Acorn's spreadsheet provides 255 cob
and 255 rows and will operate in any
mode. Fully compatible with VIEW
and 6502 2nd processor. £ 3 7  (d)
VIEWPLOT
A disc based plotting program. (To be
released soon).
INTERSHEET
The new spreadsheet from Computer
Concepts with many advanced features
like 105 col mode, holding several
spreadsheets in memory at a time etc. E 3 9  (d )
INTERCHART
Graphics package for Intersheet £ 2 7  (d )

122 (d)

ULTRACALC
BBC Publications very popular and
well proven spreadsheet rom. £ 4 9  (d )
QUICKCALC
A disc based economically priced
spreadsheet package (40 or ROT Disc). L 1 4 . 5 0 ( d )
MINI OFFICE II
A suite of inexpensive but extensive
word processor, database a n d
spreadsheet packages. (40T or 80T) L 1 4 . 7 5 ( d )

LANGUAGES
META ASSEMBLER
Multi processor Assembler full details
on pagc 8 £ 1 4 5  (C)
ACORN 6 5 0 2  DEVELOPMENT
PACKAGE
A macro assembler with utilities for
developing large programs in assy lang.
Requires 6 5 0 2  2 n d  processor. £ 4 3  (d )
MACROM
A very fast f u l l  featured macro
assembler rom from 6502 and 65CO2
codes, allows use o f  macros from
library disc. Assembly can be disc to
memory, memory to memory, memory
to disc and disc to disc thus allowing
very long source code upto the length
of disc in use. About 3 times as fast as
ADE and 30% more economical in
memory. £ 3 3  (d)
ACORN MICRO PROLOG
Logic programming language used
extensively in the artificial intelligence
field. A simple 'front end' is supplied
to make syntax more friendly. £ 6 2  (d )

E59 (c)

E59 (c)

E47 (c)

112.50 (d)

E39.50 (d)

E310 (a)
£310 (a)
£195 (a)

ISO-PASCAL
Acorn's f u l l  implementation o f
International Sid Pascal on  2x16K
rams. £ 4 8  (
ISO PA S C A L S TA N D  A L O N E
GENERATOR L . 3 0  (
OXFORD PASCAL
A fast P-code compiler and stand alone
utility (40 or SOT) Network version
available E 3 6 (
BCPL E 4 6 (
BCPL CALCULATIONS
Supports floating point, fixed point
and fast integer calculations on BCPI £ 1 7 . 5 0  I
BCPL STAND ALONE
GENERATOR E 3 9  (
ACORN LOGO E 4 6  (
LOGOTRON LOGO £ 5 6
BBC PUBLICATIONS OPEN LOGO E 5 5 (
ACORN LISP ROM
ACORN FORTH ROM
ACORN COMAE ROM
MICROTEXT
A frame based authoring system from
NH, for interactive computer tutoring.
Disc based
MICROTEXT PLUS
Extended Features incl extra memory,
control of external devices etc. Rom
based.

COMMUNICATIONS
TERMULATOR
Advanced terminal emulator which
includes VT52/100, Tektronics 4010.
teletype  emulations.
COMMSTAR
A highly popular communication rem
suitable f o r  a l l  general purpose
applications (specify BBC model)
COMMUNICATOR
A full SO col VT100 emulation program
with easy to follow screen menus.
DATABEEB
A variety o f  facilities for UK with
WS2000 Modem £ 2 6
DSI DISC
Special utilities for use with WS2000 E I O

UTILITIES
ACCELERATOR
ACORN BASIC EDITOR
BROM PLUS
SLEUTH
TOOLKIT PLUS
EXMON II
HELP II
ACORN G X R  GRAPHICS R O M
specify B or B +
PRINTMASTER
DUMPMASTER supports about 40
printers
FONTWISE PLUS
HERSHEY F O N T  CHARACTER
GENERATOR
ICON MASTER
BILLBOARD
STUDIO EIGHT
MOVIE MAKER
Two Roms + Cassette
CC SPEECH ROM
CC SPEECH ROM to Text Rom
ACORN SPEECH ROM

L39 (
L39 (
£43 (

152

£229

£25

f23(

£49 (

E49
£22

£26.50
£23
£31
£23
£25 I

£22 (I
£24

£26 0
El7 0

L29 0
L18
L19

£26 0
t28 i
E34

Ii
II
PP



ter

• Referral I r e

•I I

tnt
: k s  Road
I NA% 10 I I : I I

922/1011
',

RI I  %II N I I O P S
15 Rondo Road. I  onion NIA 10 11.1)

01-2011 1177 1 elev 9228011
•IclowI l l s  I lin e

End Branch
MI5I  !ago alT Road. I   I o n  14% 2

el: 01-723 0233
near Ldgo are Road 9 ,

or laN1 deli% crk iclepi  i D o r  order 1 ; 1on 01;20/11177 oiNingt u r d

Order...1%0(.4one ir  o ‘ c r o i m i n t i  depls
educali 0000 al esialolishmenh.

%II price". i S  % I Price% are mlbjecl lo change h o o l  Iltiuice.
M u s e  add carriage
I i i f11511 41/Wallow I t o  (.2.50 I t )  (1.511 I t h  CLAM

48 (c)

30 (d)

36 td)
(c)

(d)

I9 (d)
46 (c)
E56 (c)
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39 (d)
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(d)

E52 (c)

29 (b)

£28 (d)

149 (d)

£16 (d)

EIO (d)

£49 (d)
£22 (d)
6.50 (d)
£23 (d)
131 (d)
£23 (d)
£25 (d)

£22 (d)
£24 (d)

£26 (d)
£17 (d)

LIS (d)
129 (d)
LIS (d)
£19 (d)

£26 (d)
£28 (d)
£34 (d)
£15 (d)
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DISC DRIVE MULTIPLEXER
The cost-effective alternative to networking! A  self-contained unit
that enables up to four computers to be connected to one single or
dual disc drive. No hardware modifications — simply plugs into the
computers disc interface connectors. No ROMs or other software
needed. A l l  DES commands work as normal. The switching o f
drives between computers i s  total ly  automatic and completely
invisible to the user. This unit is ideal for  installing in classrooms
and other situations, where networking is not planned or necessary,
or where costs must bc kept low. In many eases software needs to be
shared, although full networking complexity and cost is not needed_
Several o f  these units can be connected in  series to  allow more
computers t o  access the same discs, i .e,  t w o  quads connected
together will allow 7 computers to share I drive_ Units are supplied
with 5' o f  cable per outlet as standard. Mains powered.

1 - - - - - - B B C

2

I

1=3.

II—
TOW

TOM,' Quad Unit (up to 4 computers)
TDM2 Dual Unit (2 computers)

BBC 3

8 1 3 C M ,

DISC CONNECTOR

DISC DRIVES
TECHNOMATIC offers a wide range of high quality, high performance
drives to meet all needs of BBC micro users at competitive prices.
*All  drives are fitted with MITSUBISHI's 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 it a more professional look.
*All drives fitted with all necessary leads and are ready for operation on
unpacking. The drives with the mains power supply are supplied with a
mains lead fitted with suitably fused 13A moulded plug.
*Mass storage 20 Mbyte drives are available in the following versions:

• P2OHD Stand alone.
• P204HP With a single floppy housed in a plinth version case.
* P2114TS 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.

All models are fully compatible with Acorn's ADFS system and include a
mains psu and the necessary cable connections.

ALL TECHNOMA TIC DRIVES CARRY A TWO
YEAR WARRANTY AS STANDARD

(Effective 01.08.86)

SPECIAL OFFER
o n

3M DISCS
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TECHNOMATIC
17 Burnley Road, London NW10 lED Tel: 01-208 1177

305 Edgware Road, London W2 Tel: 01-723 0233

X. F t
R a e

ACW443 CAMBRIDGE
WORKSTATION

*A complete self•contained workstation,
•Ilundled' software as 32.016 co-processor.
•gMhz NS32016.
•20Mbyte Winchester +  I  400K Happy Drive.
'4Mbyte RAM as standard.
'Hi-Res Monitor *Detachable keyboard.
•Phone for detailed leaflet.

PHONE FOR DETAILS OF RANGE OF 32BIT
SOFTWARE NOW AVAILABLE

* Built-in character font generator.
• Built-in view printer driver.
• S u p p o r t s  m i c r o s p a c i n g  f o r

professional justification in View &
with disc in Wordwise/Plus,

* True bold print as well as double
width.

• 1 2  character pitch as standard.
* Fully variable pitch and line spacing.
• S u i t a b l e  f o r  f u l l y  ' E P S O N '

compatible printers w i t h  quad-
density graphics.

• D O T P R I N T  P L U S  f o r  E P S O N
F X / R X  and compatibles.

• D O T P R I N T  D U A L  for EPSON M X
range.

A4 LINEAR GRAPHICS PLOTMATE'
*Intercepts BBC Video Ca Is for direct outputs.
*Plugs into the BBC user-port.
*Runs with most BBC sof ware.
*Supporting software avai able.
A4M/A3M LINEAR GRAPHICS 'PLOTMATE'
*Standard computer interfaces -  suits most
computers.
*Available in both A4 and A3 versions.
*Supporting software available.

BBC SPARE PARTS
All Prices are Retail ex-VAT

BBC & Misc:
Keyboards
Powers Supply
Keyswitch
Video ULA
Serial ULA
DNES
UHF M O D
6502A CPU
65CO2 CPU
6522 VIA
6522A V I A
LM324
8271
881.S120
BBC PLUS:
PAL16REN 1 1 3  SO
64K x 4 DRAM....t8.50
65I2A £ 1 2 . 5 0

£ 5 2
£52

1 1 . 7 5
£18
114

L I N
£4.50
£6.50
f 12
f3 50
f5.S0
£0.45

£ 4 6
£3.04)

SAA5050
6845SP
LI PD7002
DS369I
7438
74LSOO
74LSO4
74LSIO
74LS123
74LS163
74LS244
741..S245
74LS373
741.S393
BBC MASTER:
1-Mbit ROM £ 3 9
MS1 CHROMA
IC 1 1 3 . 5 0
65SC I 2P-2 1 1 2 . 5 0

£9.04)
16.50
£5.00
£3.50
£0.40
£0.24
£0.24
£0.24
£0.80
10.75
£0.80

1.10
£0.90
£1.00

32016 CO-PROCESSOR
A second processor that brings genuine
'Mainframe power to .sour BBC.
• 6  Mhz. NS32016 CPU

• NS3208I  Floating Point Processor.
• B u n d l e d '  l a n g u a g e s  i n c l u d i n g :

Fortran-77, Pascal, C ,  Cambridge Lisp.
32016 Assembler, 32Bit BBC Basic.

• I  Mbyte RAM fitted as standard_
Phone for detailed leaflet

DOTPRINT PLUS
A uniquely versatile NLQ ROM for the BBC Micro.

MICROJUSTIFIED TEXT
homes o f  a  r u l i n g  C10843 w h o s e  r i g h t  t o
r u l e  w a s  b a s e d  o n  t h e  o w n e r s h i p  o f
l a n d .  L a r g e  e s t a t e s  p r o d u c e d  m o n e y :
p e r h a p s  e v e n  m o r e  i m p o r t a n t ,  t h e y
s u p p l i e d  p e o p l e  t o  f i g h t  f o r  t h e i r
o w n e r s  i n  t h e  e a r l y  d a y s  o f  t h e

NORMALLY JUSTIFIED TEXT
homes o f  a  r u l i n g  c l a s s  w h o s e  r i g h t  t o
r u l e  w a s  b a s e d  o n  t h e  o w n e r s h i p  o f
l a n d .  L a r g e  e s t a t e s  p r o d u c e d  M o n e y :
perhaps  e v e n  m o r e  * p o r t a n t .  t h e y
s u p p l l e d  p e o p l e  t d -  f i g h t  f o r  t h e i r
owners i n  t h e  e a r l y  d a y s  o f  t h e

EPSON HI-80
• L o w  cost while maintaining precision_
• A 4  with 4 colour precision plotting.
• Var iety  of pens available.
• I d e a l  for overhead transparencies.
• Powerful software commands allow complex

plots.
• Superb line/bar/pie charts simply produced.

EPSON ACCESSORIES:
Interfaces:
8143 RS232 £ 2 8  (d)
8148 + RS232 + 81( £ 7 5  (d)
8165 IEEE +  Cable £ 6 5  (d)
8148 RS232 + 2K 1 5 7  (d)
8132 Apple II £ 6 0  (d)
8177P NLQ for FX80+ /FX100 + C 9 9  (d)
Parallel &  Serial Buffers o f  various size also
available.
FX80/80 + /85 Tractor Attachment 1 . 3 7  (c)
FX110/80 + Paper Roll Holder f 1 7  (c)
LX80 Tractor Feed £ 2 0  (c)
LQ800 Tractor Feed f 4 4 ( b )
SHEET FEEDERS:
8338 LX80 £ 4 9  (b)
8333 FX100+ /105 £ 1 6 9  (a)
8331 FX80+ /85 £ 1 2 9  (b)
8330 RX80 + 1 1 2 9  (b)
LQ800 1 1 2 9  (b)
Ribbons:
RX/FX100/100+ F X 1 0 5   ( d )
RX/FX80/80+ , FX85 i S  (d)
LX80 £ 4 . 5 0  (d)
H180 Pen Set (Aqueous/Ball point) 1 7 . 5 0  (d)
Dust Covers:
FX80 £ 5 . 5 0  (d)
TAXAN/Canon KP810  ( d )
FX100 f 7 , 5 0  (d) K P 9 1 0  L 7  Id)

512 CO-PROCESSOR
Brings professional software t o  the  B h
Master.
• 1 0  Mhz 80186 *DOS PLUS.
• G E M  Write & GEM Draw.
• ' W I M P '  Environment with high quali

Mouse.
• R u n s  many 'IBM' programs -  even 'Flig

Simulator!
• Convert to/from IBM/BBC data.

EPSON LQ800
Uses top quality 24 pin dot-matrix technology.
* Superb 'letter quality' at 67cps.
• F a s t  clear draft quality at 200cps.
• L Q / D r a f t  modes selectable from front panel.
• Var iety  of fonts, usable in both draft & I.Q modes.
* Optional 'personality' modules for  Diablo and 11

emulation.
• Optional Font modules.
• Friction feed,

Hi Res bit image graphics with hex density.

FNEW STAR NLIO £ 2 3 9  (a
I  NEW PANASONIC KX-P1080 £169 (a

GRAPHIC WORKSTATION
A Powerful A3 3 pen plotter with unique accessories.
* Resolution of 0.Imm.
• Opto-sensor allows digiiising, and scanning of pictur
• A  robust drill/router attachment allows drilling of lit

materials.
* Scriber allows fine-line drawing on coated materials.
• Basic plotter/accessories as well as supportung softw;

is also available separately.
• Applications software available as an option alio

interfacing of the drill/router with NOVACAD.

PRINTER ACCESSORIES

HITACHI 672
PLOTTER

• A 3  four colour precision plotter.
* Serial  and parallel ports as standard.
* Produces 'OHP'  transparencies as well

plain paper,
* ' H P '  graphics language or single chara(

commands.

TAXAN CANON Accessories:
RS232 + 2K buffer 1 7 8
Ribbon £ 6
JUKI 6100
RS232 Interfaces £ 6 5
Tractor Feed £ 1 2 9
Ribbon (Carbon) £ 2 . 0 0
Spare Daisy Wheel £ 1 4
Sheet Feeder 1 1 8 2
BROTHER HRIS
Daisy Wheel f i g
Tractor Feed 1 9 0
Ribbon (Carbon/Nylon) 1 3 , 0 0
Sheet Feeder £ 1 8 2
Keyboard 1 1 3 5
Printer Leads:
BBC Parallel Lead (1.2m)
BBC Serial Lead (1.2m) E 6
Other lengths can he supplied on order:
IBM Parallel Lead (2m) £ 1 2
PAPER & LABELS
Plain Fanfold paper with micro perforations:
2000 sheets x  I I- f 1 3
2000 sheets 14-1" x  £ 1 8 . 5 0  414.:
Labels/1000:
Single Row 3i x I 7/16" 1 5 . 2 5
Triple Row 27/16' x 17/16' E S
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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,

a

S c • I •  I s

Cst •  I S A P F S S

t n •  i  • n

M I N I M U M  HARDWARE
REQUIREMENTS

•  Any BBC range computer with Acorn DI'S.
•  40  Track single sided single drive.
•  Epson compatible dot matrix printer.

With basic BBC B, NOVACAD operates in
mode 4  allowing use o f  any 2  colours with
shadow memory, it can also operate in mode 0
for higher resolution or mode 1 for allowing use
of any 4 colours, and it will have additional user
memory for more complex drawings.
6502 second processor will also increase the
drawing speed.

NOVACAD
Computer Aided Draughting for the BBC Micro

The major features of NOVACAD are:

• S imple  and easy to use with logical command
sef-uence.

• A  large drawing area (approx 15 screens).
• T h e  ability to create complex icons (upto 500

lines instead o f  the usual 15 t o  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  orientation a t  any
position on the screen.

• Create mu l t i  layer drawing w i th  8  levels
available.

• F u l l  compatibility with the BBC range with
minimal hardware requirements yet having
the capability o f  exploiting the potential o f

• the extra shadow memory or the second pro-
cessor's memory and speed.

4 Pr in ter  routine for Epson 80 and 136 column
printers.

* A  unique faci l i ty t o  output t o  any BBC
compatible plotter.

engineers, p lumbers,  k i t chen  p lanners a n d  m a n y  o t h e r
professions requir ing easy t o  use facil i t ies f o r  producing
professional qua l i t y  o u t p u t  a r e  mak ing  extensive use  o f
NOVACAD's unique features. N O VA C A D  is proving to be a
invaluable teaching aid in technical schools and colleges simply
because of  the ease with which i t  can be used.

NOVACAD is
available in two

versions
•BASIC version f o r  cursor
control from the keyboard.
• T / M  v e r s i o n  f o r  c u r s o r
control f r o m  t h e  keyboard,
Tracker Ball or a Mouse.

;&'+:.r--:••• • art

AftrAlkabau.-

OPTIONAL EXTRAS
Plotter driver generator is available as an
optional extra to configure a plotter routine
for a n y  B B C  compatible plotter. P r e -
configured programs for the popular plotters
like Epson H I  SO, Hitachi 672, Plotmate,
Penman and HP GI-  This program allows
the drawing to  be scaled to the maximum
plotter size thus enabling drawing of A2 and
A3 sizes to be produced with equal ease. The
zoom facility wi l l  enable inaccuracies o f
drawing on the screen to be eliminated.
ROUTICAD, an optional software package
for our Graphics Workstation allows for
production o f  shapes d r a w n  us ing
NOVACAD in 3D on suitable material and is
ideal for a  range of  applications including
template making and model building.

NOVACAD package includes a 16K ROM, Utility disc and a comprehensive manual.
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* Connects to the BBC via I M H z  bus, no restriction on the
cable length. OS/NI operating system on rom.

• In tegra l  mains psu and 64K on board ram.
I 2 8  different formats including Acorn Z80, RML 380Z & 480Z,

EPSON QX,  Amstrad, Osborne etc, supplied on the library
disc with the utility to create additional formats.

• Emulates 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  inter convert A S C I I  tex t  wordprocessed o n  a

MIRACLE WS4000
* A  cost  effective intell igent modern tha t

offers the best value f o r  money bringing
the wor ld o f  data communication within
easy reach.

* P l a i n  English commands make it simple to
use, even for  the first t ime user.

• L a t e s t  Hayes-type p ro toco l  commands,
auto dial, auto answer, auto speed seeking.

• Equal isat ion model i n  V23 f o r  line-noise
filtering.

• M a n y  other options including upgrading to
V22 and V22 bis.

MIRACLE WS2000
• A  comprehensive m a n u a l l y  s w i t c h e d

'World Standard modem.
• Compet i t ive ly  price with a capability to be

upgraded for various options.
• B T  approved  f o r  V 2 I / V 2 3 ,  300 /300 ,

1200/75 and 1200/1200 half duplex.
• Inc ludes  B E L  103/113/108 standards f o r

use outside UK.

Optional extras include (Not BT approved).
• S K I  chip set for  computer control.
• U s e r  port cable.
• A u t o  dial Board.
• A u t o  Answer Board.
• D S I  d i s c  f o r  a u t o  d i a l  fac i l i t ies  o n

Commstar.

MODEMS

WS 3000 Range

SPECIFICATIONS
WS4000 V2123: * C C I T T  V21 /V23

•300/ 300, 600 and 1200
duplex. 1200/75.

WS3000 V2123: * C C I T T  V21 /V23/Bell 11
300/300, 600 and 1200/75

INS3000V22: * A s  V 2 I 2 3  a n d  a
1200/1200 full duplex

MULTIFORM Z80 Far
A unique Z80 2nd Processor with a 'MULTI FORMAT' c a p a b i l i t y . l o m m A I W I N I
• I t  is capable of  running most CP/M 2.2 format applications *  Single density dfs allows single density CP/M format use

programs on the BBC. D o u b l e  density dfs allows both single and double den
CP/M formats to be used.

• D u a l  d r ive  w i l l  a l low t w o  separate formats t o  opei
simultaneously for  data transfer making i t  ideal fo r  ust
environment where machines wi th different formats arc
use.

• U t i l i t y  to read and write on IBM PC DOS discs available as
optional extra. Uti l i ty will also format a PC DOS disc.

MIRACLE WS3000 RANG
▪ A  professional range of intelligent mod(

with ful l  HART approval.
• A u t o  A n s w e r  a n d  A u t o  D i a l  fac i l i

installed as standard.
• H A Y E S  protocols implemented.
• P u l s e  or DTMF 'tone' dialing.
• P l a i n  English command structure sim

fies the use of the modem.
• I n t e g r a l  para l le l  p r i n te r  p o r t  f i t t ed  as

standard configurable fo r  both input and
output fo r  process control application!.

1 A  l i n e  shar ing  f a c i l i t y  t o  differential
between data and voice calls.

• I n t e l l i g e n t  s p e e d  b u f f e r i n g  converis
1200/1200 terminals to 1200/75

• Equa l isa t ion  mode for  line noise filterins
• I n t e r n a l  battery back u p  f o r  storing

names, numbers and default settings.
• U p g r a d e  p a t h  f o r  1 2 0 0 / 1 2 0 0  H I

2400/2400 and security encryption.
Applications in the field o f  graphics and
text access, high speed telex, user to user
and user to main frame.

ha

Iath

WS3000 V22 his: • A s  V22 and also 2400/ 240(1.

Ity

* Single or dual, single sided or double sided and 40 or 80 track
drives can be used provided that they match the CP/M soft•
ware format to be run.
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standard BBC and under OS/M or CP/M •  Mu l t i f o rm  Z80 is supplied wi th a  OS/M operating system
• Mu l t i f o rm is ful ly compatible with Acorn's 8271 and 1770 r o m ,  System disc and a Library disc. Please specify the DIN

DFS on models B, B plus and the Master. t y p e  and the drive format when ordering.
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Eprom Programmer for the BBC Micro Series

Epromer Is supplied with a integral mains psu, al l  the necessary
cables, a manual and software on disc. Disc also coniains the rum
image for use with sideways ram. Rom based software is available as
an optional extra i f  required.
Epromer is fully compatible with Acorn DFS on ihe BBC B. B +
and the MASTER.

META VERSION
THREE

The only package available in the micro market that
will assemble 27  different processors a t  the price
offered.

• Assembly for even more processors
* Now over 70k long on 2 16K Rums and 2 Discs
• Dozens of new options, features and directives

The Original M E TA system sold hundreds worldwide; i t 's  being
ased in Universities, Polytechnics, British Telecom. the BBC, the
SIOD etc etc.
Now there's an even better version. I t  is supplied on two I6K roms
and two discs and it is fully compatible with all BBC models including
Master and gives you complete Editing and Assembly facilities for all
the listed processors:

1802
HD 64180
Z80
6502 (including all
CMOS varients)
65C8I2
65C8 16

6800 8 0 8 5
6802 Z 8
681-1C11 6 8 1 2 0
68000 6 8 1 2 1
8048 Series 6 8 0 8
8051 Series 6 3 0 1
8080 6 3 0 3

6305
6801
6803
6805
6804
6809

META uses the appropriate standard mnemonics for each. eg. LD
tHL), OABH in Z80 and MOVE. B DO, S50 (AS. D6.1) in 68000 etc.
Full nestable Macro facilities arc provided, and nestable conditional
Assembly, OF/ELSE/ENDIFI ,  Modular source code (including
parameter passing). True local and global labels, 32 bit labels and
arithmatic (incl. MUL, DIV, AND, OR, XOR. SILL etc). 30 ways to
send object code during Assembly, including Intel Hex, S.Record,
Binary etc t o  Disc files, RS423, EPROM emulators etc, local
reassembly and over 50 directives. including DS.X, DC.X, EQUX,
FCB etc).
Vs'ordwise-style Editor integrated in with Assembler; Search/Search-
Replace, Block copy/delete, markers etc; dozens of special features
and functions for Assembly code programmer. Fast and Friendly to
use.
Plus special new serial Communicator Area with Complex Option
rage etc.
Send for your deiailed spec sheet on the META Assembler and the
PORTAL EPROM Fmult iors.  Set o f  disassembkrs and Logic
•analyser coming Won.

Please specify the computer type when ordering.

EPROMER II
•  A  sophisticated Eprom Programmer that uses the latest Eprom Programming

technology to simplify the use of  the programmer and at the same time allowing
the programmer the ful l  control o f  the programming process.

• I t  handles the ful l  range of popular single rail Eproms up to 28256, all except the
27256 are programmed in a single pass.

• P o w e r f u l  menu driven software makes the programming o f  eproms simple and
efficient.

• Selectable programming voltage 25/21/12_5V.
• T w o  programming option. standard and algorithmic for eproms capable of high

speed programming. 27128 can be programmed in just over 2 mins.
• S i n g l e  address to full eprom address selectable for  any o f  the epromer function ie

blank check/read/burn/verify.
• F u l l  screen editor with input in hex or ASCII .
• S o f t w a r e  interface f o r  special programming requirements eg  programming

alternate bytes etc.
• M a n y  other useful utilities included.

Please send for full specification sheet.

PORTAL EMULATOR
• Prov ides real time emulation of  all listed eproms at ISO ns.
s To ta l l y  software driven by (META) .
• C o m p a t i b l e  w i t h  ' p i g g y b a c k '  processors,
• U p t o  4 portals can be used on the same BBC lead.
• E a c h  PORTAL has a lead terminated with a 28 pin header to plug into the socket

you need to emulate.
• Va r i o u s  options available for sending code: eg use two PORTALS for 16 bit data

bus with sequential PORTAL skipping.
PORTAL is available in two versions:
PORTAL 128 for 2716, 2732, 2764, 27128.
PORTAL 512 for all o f  the ones listed above +  27256 and 27512.
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LANGU AGM
6502 Assy Lang Prog £ 1 9 . 9 5
6502 Programming f  16.95
8086 Book £ 2 3 . 9 5
Acorn BCPL User Guide 1 1 5 . 0 0
Acorn FORTH 1 7 . 5 0
Acorn LISP 1 7  SO
S-PASCAL 1 7 . 5 0
Acorn ISO Pascal Ref Manual112.50
Intro to COMAL 1 1 0 , 0 0
Intro to LOGO 1 7  541
Micro Prolog Ref Manual 1 1 2  sO
'reative Sound 1 7 . 5 0

Introduction to Pascal / 1 6 . 5 0
Frog the Micro with Pascal 11 E 5 0
The UNIX Book 1 7 . 5 0
Unix User Guide 1 1 9 . 9 5
Understanding Unix 1 1 8 . 4 5
BBC MICRO BOOKS
FOR BEGINNERS:
BBC User Guide Acorn £ 1 5 . 0 0
BBC PLUS User Guide 1 1 5 . 0 0
Drawing your Own BBC Programs
1 6 . 9 5
Introducing the BBC Micro 1 4 . 5 0
Mathematical Programs in BBC Basic
PROGRAMMING/UTILITY
Advanced UstT Guide 1 1 2 . 5 0
Adv BASIC Rom User Guide,...11.50
Advanced Prog Tech for BBC 11195
Applied Ass , /1.ang on the BBC1 9 . 9 5
BBC Micro Advanced Programming
£ 9 . 9 5
BBC Micro Sideways ROM's RAM's
£ 9 . 9 5
BBC Micro Sideways RomsB. Smith 1 9 . 9 5
Guide to the BBC ROM £ 9 . 9 5
Exploiting BBC BASIC £ 6 . 9 5
Further Programming for BBC
£ 4 . 0 0

Programming the BBC  f 4 . 5 0
Structured Programming. f 6 . 5 0
Using BBC BASIC £ 1 0 . 0 0View 3.0 User Guide 1 1 2  sO
viewstore £ 1 2 . 5 0
Vi ta isher t  1 1 2  so
Word Processing on BBC
tWordwise + Epson) 1 5 . 2 5
SOUND & GRAPHICS:
Advanced Graphics with BBC-16110
BBC Graphics & Sound 1 1 . 9 0
Creative Sound on the BBC L 9 _ 9 5
Graphics on the BBC Micro 1 6 . 0 0
DISC DRIVE SYSTEMS:
Advanced Disc User Guide 114.95
BBC Micro Disc Companion 17.9s
Disc Book 0 . 5 0
Disc Programming Techniques 17.95
Disc Systems £ 6 . 9 5
APPLICATIONS:
BBC Filing Systems & Databases
£ 1 . 9 5
Business Programming on BBC
£ 7 . 9 5
Business Applications on BBC f7.95
DIY Robotics & Sensors  t 6 . 9 5
PROFESSIONAL SOFTWARE
worditar made easy 1 1 6 . 9 5  (c)
Introduction to
Words* or £ 1 1 . 9 5  (c)
Wordstar Handbook I 1 1 . 9 5  tel
dBase•Il for the first
time user 1 1 6 . 9 5  (e)
Understanding
dBase.l1 E 2 2 . 9 5  tr)
Understanding
dBase-III  1 2 2 . 9 5  (c)
Multiplan Made Easy 1 1 8 . 9 5  ie)
Multimate Complete
Guide 1 . 1 6 . 9 5  (c)
ABC of LOTUS 123 1 1 5 . 9 5  its)
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EDUCATIONAL SOFTWARE
We are pleased to announce that we now stock the full range of BBC Publications Educational soft% are for the BBC computers. This
software which is in man) cases developed alongside radio and TS programs from the BBC Education Department, has all been tested in
many schools, and bs education experts to ensure the high quality one would normally expect from BBC. These packages supplement the
class room learning bs providing moving and colourful graphical displays which normall) cannot be easily produced on the blackboard and
help in ensuring clear understanding of a variety of subjects. The software has received wide acclaim from teachers, and in the educational
press. All cassette programs transfer easils to disc, and all disc programs can be run on 40 or 80 track drives.

ASTRONOMY
Aimed at the 9-12 age group, programs include Phases of the Moon, Eclipses,
Seasons of the Year, Planetary Motions and Lander which is a gravitationally
accurate game. All programs feature colour graphics. L I  I (d)
COMPUTERS AT WORK: THE WORK GAME
Uses the technique of computer synchronised audio to illuminate two of the most
important applications of  computers —  robotics and information technology.
Includes a complete database program, tutorial on word processing principles, and

- (robot control program driven by a logo-type language. • •  •-f• EC fib c)
DRAWSTICK
For children aged 8 upwards allowing them to create pictures, charts, maps and
diagrams. I t  is sufficiently sophisticated for use by older children and adults.
Pictures are saved in a compressed form, and can be incorporated in your own
programs. Uses keyboard or joystick. C a s s e t t e  f a t  Id)
INTRODUCING GEOGRAPHY
Four exciting graphic adventure simulations to bring geography to life for the 9-13
age group. River involves navigating a river's course to the sea. In Flight, you fly an
aircraft round the world. Summit takes you up Mount Everest, and Nomad involves
survival in the desert. •  - ( d )

ADVANCED LEVEL STUDIES: STATISTICS
Six programs covering the central concepts and principles of statistics, Topics
covered are Discrete Data and Binomial Distribution, Continuous Data and the
Normal Distribution, Hypothesis testing and confidence intervals, Central Limit

_ ,theorem and Estimation, Simulations, Correlation and regression. £ 2 3  (d)
ADVANCED STUDIES: GEOGRAPHY
Four programs examining aspects of social geography — traffic and town planning,
drainage basin management and planning for industry. Users can alter the models.
Details in the comprehensive manual. C a s s e t t e  110 (d)
INSIDE INFORMATION
Designed to provide a basic introduction to information technology for young
people and adults. The course assumes no prior knowledge of the subject and is
suitable for use in secondary schools, further educatior! colleges, ITees and adult
education centre. This software can be used alone, or in conjunction with the BBC's
Inside Information radio series.

Prog Cassette f 10 (di, Audio Cassette £5 (d), Book fit (di
OPEN LOGO
Developed by the Open University to provide a full implementation of Logo — the
language of learning — for the BBC Micro. 2 x  16K ROMS and two detailed
manuals (120pp and 300pp). C a s s e t t e  EC £55 tc)
SCIENCE TOPICS: WAVES
A secondary level physics program allowing the student to learn about waves by
displaying waveforms on screen_ Parameters can be altered and the results observed
immediately. B J  £14 (d)
SCIENCE TOPICS: RELATIONSHIPS
A secondary level biology program giving a sophisticated simulation exercise for
students, based on data from the World Health Organisation. You are malaria
control officer for an African village, and you must use the right combination of
drugs, pesticide and education to combat the disease. r .  £14 (d)
SCIENCE TOPICS: BONDING
A secondary level chemistry program designed to reinforce and strengthen students'
concept of thc bonding of elements. Transfer and sharing of electrons are both
shown graphically. £ 1 4  td)
SCIENCE TOPICS: ELECTROMAGNETIC SPECTRUM
A secondary level graphical adventure designed to test your knowledge of the

GAME CORE
This software gives you all the information and intelligence routines you need to
write simple and highly absorbing board games for your computer. Cassette £9 (d
MONITOR
A professional tool for machine-code programmers, suitable for assembly language
experts and beginners alike. It is also ideal for teaching assembly language.

EC £30 (di
TOOLBOX 2
25 programming aids for the BBC Model B. Book (essential) sold separately.
Program includes machine code monitor, disassembler, fast flood fill, sprite
generator/mover, and many more. M a n u a l  £9.50 (di, Cassette £9 (d)
ULTRACALC 2
An electronic spreadsheet program with all the necessary built-in features. Ideal for
business and personal management. Graphics utility disc included free of charge.

£47 (th

PRIMA RI- LEARNING

) 4 R I  LEARNING

GENERA!,

MATHS WITH A STORY I
Four primary-level maths programs for children of a wide range of abilities. Topics
include symmetry, co-ordinates, and probability. Cassette fa
MATHS WITH A STORY 2
These further four maths programs are for the same age/ability range as pack I, and
cover similar topics, from different angles. C a s s e t t e  £8
NUMBER GAMES
Six maths programs designed to please the eye and stimuate the mind of any active
and adventurous child aged 8 upwards. C a s s e t t e  EC £7.50 (di
USING YOUR COMPUTER
A friendly and original introduction to computers using the computer synchrorised
audio technique. Written for a 8-12 year old but also suitable for any complete
novice. Total of 80 minutes of audio material and 14 programs. C a s s e t t e  £24 irl
WORD PLAY
An elegant but simple program to introduce primary school age children to the
concept of word processing. Search, delete, justify etc have small animal icons
associated with them. Fun manual for small children, C a s s e t t e  f 10 (d)
WORD MOVER A simple text editor. C a s s e t t e  fa id)

electromagnetic spectrum. You are lost in space, and you must build a radio.
perform spectroscopic analysis etc. to complete the adventure, f i n  d i
SCIENCE TOPICS: ELECTRONICS IN ACTION
A secondary level program about using computers for control. The pack gives duce
simulations of control systems. Control is achieved using a subset of 6502 assembly
language. A program editor is supplied. L  1 1 4  Al
SCIENCE TOPICS: NEWTON AND THE SHUTTLE
This secondary level interactive program in three parts follows the space shuttle from
launch to recapture of  a satellite in space. Students knowledge of Newtonian
mechanics is tested at each stage_ e t a  id)
SCIENCE TOPICS: ECOLOGY
This program allows students to take the part of groups who manage a nature
reserve according to their own special interests. The object is to keep all groups
satisfied. a n  EC LI9
SCIENCE TOPICS: POLYMERS
Students run a manufacturing company and must make decisions as to the best
materials to use for their products. They compete with a  computer run 611111
company. Two areas of manufacturing are featured — car parts and kitchen
equipment. E C  f 19
SECONDARY SCIENCE: MICROTECHNOLOGY
This software for the 14-16 age group will help students understand certain
fundamental concepts in basic electronics. The pack contains Logic and Resistor
Tutors, a Servo circuit simulation and a Circuit Design program. C a s s e t t e  17
SECONDARY SCIENCE: THE MOLE CONCEPT
A computer synchronised audio program which explains definitions of atomic and
molecular masses and attractively dcpicts molar equations_ The audio track is
written and presented by Fred Harris. L J  s  EC 16 1 et
SECONDARY SCIENCE: UNIFORMLY ACCELERATED MOTION
A physics program which illustrates basic equations, uniform acceleration under
gravity and the idea of terminal velocity_ The medium is computer synchronised
audio. • , , i  e-s ECLI6
VU-TYPE
The popular 'sight and sound' touch-typing tutor using colour graphics. The layout
and parameters can be altered. 23 exercises can be loaded from disc, I l l ]  EC f 15 td)

VU-TYPE PROFESSIONAL
An enhanced and expanded version of V udype including many 63 Pitman-approved
exercises. i 1 9  (d)
WHITE KNIGHT Mk 12 Disc Lio (ti); B A T T L E F I E L D S  0.50 (d)
A VOUS LA FRANCE
A home study aid for any one learning French developed in conjunction with BBC
TV program of the same name.
Program Cassettes (2) EC f 12 (d) B o o k  £5.25 id)
DEUTSCH DIREKT
A disc based German vocabulary learning program with audio cassette to help with
pronounciations. Disc with audio Cassette EC f 16 (di B o o k  £5.95 (di
I— Disc 1211 E C  Network Compatible ,  Audio Cassette
, Cassette based programs listed above can be supplied on disc at an extra
I charge of f1.50 per cassette, please specify the format required.

1

di
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VIEW is nearly Wysiwyg, but not quite.
No, that wasn't a  typo. Wysiwyg —
pronounced wizziwig — is an abbrevi-
ation for what you see is what you get,
and when applied to a word processor
refers to how closely what appears on
the screen mirrors what will finally be
printed.

The Wysiwyg part of View extends to
on-screen formatting of text, but doesn't
go as far as expanding macros and
highlights on the screen or  showing
where page breaks will occur.

You can get an idea o f  what the
pagination will be like by using the
SCREEN command. However, this
isn't very satisfactory because the
screen can only show at most 32 lines,
whereas a printed page is often 66 lines.

I describe here a printer driver for
View which lets you see the layout of a
whole page on the screen at once,
complete with the effect of on/off-type
highlights.

Being able to see the format of the
text without printing i t  out is what
makes this such a novel idea. This is not
the type of printer driver you're used to
using but a screen driver which turns a
graphics mode screen into an image of
what the text will look like.

Of course you can't actually read the
text because of the limitation mentioned
above. I n  fact  each character i s
represented by a  single pixel on the
screen.

Mode 1 displays the preview screen.
This gives three colours plus the
background, enough t o  show plain
unhighlighted text and two highlight
colours. All even highlights — 128, 130
and so on — cause subsequent text to be
shown in red and odd highlights — 129,
131 and so on — turn the text yellow. If
both an odd and even highlight are
active at once the text turns black and is
indistinguishable from spaces.

To use the printer driver call up View
and enter the screen mode you require
for the default ruler, such as Mode 3.
Then type NEW and load the driver
using the  command P R I N T E R
PREVIEW, assuming  y o u ' v e
assembled the program at the end of the

Give your View
a touch of

the wizziwigs
article. Next, type Mode 1. Note that a
mode change doesn't alter the default
ruler.

Type the appropriate PRINT com-
mand. For example, it could be PRINT
on its own to print from memory, or
PRINT f l  12 f3 to print three files. The
screen will clear and a white border will
be drawn marking the approximate
page area.

The lines of text will be printed within
the border unless your files start with a
PE stored command, in which case you
will have a press a key. In any case when
the text gets to the end of the page press
a key to continue.

It should be obvious from looking at
the lines on the screen where page
breaks occur at unfortunate places, such
as in the middle of tables and where
matching highlight codes have been
omitted.

There is the small problem that i f
your files have been written using the
Acornsoft Printer Driver Generator
highlight sequences, which aren't
always symmetrical when enabling and
disabling a given effect, you may find
half of your text coming out in yellow or
red — or black. C'est la View, as they say.

The program incorporates quite a lot
of trickery necessary to fit i t  into the
measly 256 bytes allocated for it. Note
that you need Basic I I  or above to

See a whole page layout on screen
with this program by PETER JOHNSON

View U t i l i t ; - ) - -

assemble the program as it uses offset
assembly and EQUBs, neither of which
are supported in Basic

The start of  the object code is the
usual jump table to  various printer
driver routines — this is where the first
bit of craftiness occurs. The jumps to
the print character and enable printer
routines are all right, but the next three
jumps — to  disable printer, return
options and get HMI (horizontal motion
increment) — are replaced with single
byte RTS instructions.

If the .IMP instructions were used
instead they would only jump to an
RTS, so there's no harm done. The
benefit is that there are now six spare
bytes corresponding to the three missing
IMP addresses. Five are used as
workspace, the other one is spare.

When View starts to print it calls the
printer driver's printerOn routine. In our
case this sets the graphics colour to
white, plain text, and then falls through
to the routine page. This initialises a line
counter to zero, clears the screen and
draws the border around the screen.

To draw the border the graphics
cursor is moved to the position 0, maxy
at the top left hand corner of the screen,
and a sequence of bytes is loaded from
the string at the label plot Tab and sent
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From Page 61
to the VDU. These bytes form four
PLOT commands.

The width of the page is derived from
the scaling factor sx and the constant
chars. The depth is always the height of
the screen. PLOT 2 — draw relative in
inverse colour — is used to make sure
that the border is always drawn in white
regardless of any current highlighting.

The character printing routine is
called printChar. This starts by saving
A and X. These registers are corrupted
and must be preserved according to the
View printer driver specification. The
character is examined and i f  i t  is a
carriage return, a routine to move on to
the next line, doCr, is called.

If it is a space a black pixel is drawn
and a pixel in the current foreground
colour is drawn if it is a printable Ascii
character. The routines to do this are
doSpace and doChar respectively,
which are simply a relative move/draw
sx pixels to the right. If the character is a

highlight code and below the limit called
ma.lcHt it changes the current colour.
The current colour number is FORed
with 1 if the highlight code is odd, or 2 if
it is even,

Thus even highlights change the
colour from 3 (white) to 3 EOR 2 — 1
(red). Odd highlight codes change i t
from 3 to 3 EOR 1 =  2 (yellow). The
next highlight of the same type changes
it back again, such as is the nature of
EOR operations.

The reason for having the highlight
code upper limit is to get round the
problem associated with printer driver
generator highlight sequences. B y
setting maxlit to 130 only the bold and
italic highlights will affect the screen.

The doCr routine increments the line
counter called kouni and, if it is equal to
the current page length, calls the
doSheet routine which waits for a key
press and then calls page. Finally i t
restores the registers.

If kount doesn't equal lines — the
page length — doCr just moves the

graphics cursor to the start of the next
line down. The page length is held in
location &26  in  View 2.1 and 3.0.
Whether this is true of 1.4 I'm not sure,
as I haven't got that version to hand.

That covers the main routines. There
are some small routines such as more0y
which m o v e s  t h e  c u r s o r  t o
(0,A*256+X), the Y coordinate is held
in X — low byte— and A — high byte —on
entry. doGcol updates the colour stored
in col from A on entry and performs a
GCOL 0,col operation. nulWrch just
does a VDU 0 and nulgirch2 does a
VDUO;.

Once you've typed the program in or
loaded from the tape RUN it. It will save
the object file, called preview, and print
the length of the printer driver. This is
currently &EC. so there are 20 bytes
free for expansion.

One possible enhancement is to make
the printer driver do the Mode I — VDU
22,1 — from the printerOn routine. The
trouble with this is that it upsets View's
idea of what the mode is.

LLSTAR COMPUTERS U:D)
TO BIGGER PREMISES

W e  a r e  n o w  t r a d i n g  f r o m
A P E X  H O U S E ,  B L A N D F O R D  R O A D
N O R W O O D  G R E E N ,  S O U T H A L L
M I D D X  U B 2  4 H D  T e l  : 0 1 - 5 7 4  5 2 7 1

0 1 - 5 7 1  5 9 3 8

YOUR ONE STOP MEGA-COMPUSTORE
FOR YOUR HOME,EDUCAT1ON & BUSINESS NEEDS!

TWILLSIAR C IMITERS LID
YOUR ONE STOP

MEGA-COMPUSTORE
FOR YOUR HOME,EDUCATION

& BUSINESS NEEDS!
pen? Days Aweek

V I G N O T t -
70771

risti BAR

Apex House, Blandford Road, Norwood Green, Southall,

Open
Sundays
-10-2

1 4 4 L C
Middx. UB2 4HD

doeirNOTrBEPC*.ER

,fr

%NAT NOT
BUTC HER

APT.;

Tel: 01-574 5271
01-571 5938

Telex: 25247 attn
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18 REM Preview printer driver
28 REM for VIEW
30 REM By Pete Johnson
41 REM (c/ The Micro User
50 DIM code t288
68 origin4488
71 sx 8
81 sy 1 6
98 •axy 1 8 2 8

188 osorch &FFEE
118 asrdch 2 &FFEI
128 white 3
131 cls 1 2
148 cr 1 3
151 gcal 1 8
168 mode t  22
176 plot 1  25
188 •oveRel 8
178 drawRel t 1
28e moveAbs 4
218 eaxHt 1 4 4
228 lines & 2 6
238 chars 9 8
248 FOR passt4 TO 6 STEP 2
258 PItorigin
261 0X:code
278 E opt pass
281 jep  printChar
278 imp printerOn
388 .printerOff
311 r t s
321 .savex
331 HUB 8
340 •sayea
358 EOUB
366 .setOpt
371 r t s
381 .col
390 EOUB 8
410 .1count
418 EQUB 8
426 .getHmi
438 r t s
448 .y
456 E a t  8
461 .printerOn
470 Ida  'White
488 j s r  daBcol
490 .page
516 I d a
518 s ta  1count
521 Ida  Icls
531 j s r  ossrch
541 ldx  Imaxy MOD 1480
558 Ida  titaxy DIV t108
568 j s r  •avay

576 Idx  18
581 .pageLp
591 I d a  plotTab.X
681 j s r  oswrch
618 inx
620 cpx tendTab-plotTab
638 bne pageLo
648 r t s
658 .doPlot
661 I d a  *plot
678 leg  asorch
681 .eavely
698 stx  y
788 s t a  01
718 j s r  doPlot
721 Ida  leoveAbs
738 o r  Hoch
746
750
766
778
781

Jer nulwrch2
txa
jsr osiirch
Ida 01
Jep osNrch

This is one of hundreds of
programs n o w  ava i lab le
FREE f o r  downloading onMicroliDk

791 .do6cal
801 s ta  cal
818 Ida  Wel
821 i s r  oswrch
838 j s r  nulwrch
848 Ida  col
850 imp oswrch
868 nulwrch2
870 j s r  nulwrch
880 .nulierch
890 I d a  I I
900 j i g  oswrch
918 .printChar
928 s t a  savea
931 s tx  savex
948 cap tcr
950 b e  doCr
961 cep IASC'
978 beg doSpace
981 tax
990 bpi doChar

.doHt
1118 cap tmaxHt
1128 bcs printRet
1816 and
1141 bile doHtl
1858 Ida 12
1161 .doHtl

1181
1190
1211
1218
1228
1238
1241
1251
1268
1278
1281
1291
1386
1316
1328
1338
1341
1358
1361
1371
1381
1391
1481
1411
1428
1438
1441
1458

V iew Ut i l i ty

1178 ear  cal
1888 j s r  doScol
1896 jog printRet
1111 .doSheet
1118 j s r  osrdch
1121 j s r  page
1138 .printRet
1148 Ida  save&
1158 Idx save
1168 r t s
1171 .doCr

inc 1count
Ida Icount
cap lines
beg doSheet
sec
Ida y
sbc I c y
tax
Idi 01
sbc 00
jsr
imp printRet

.doSpace
ldx ImoveRel
beo doSpacel ;Always

•doChar
Idx IdraloRel

.doSpacel
jsr doPlot
txa
jsr osoirch
Ida Isx
jsr osech
jsr nuliorch2
jsr nulwrch
jag printRet

•plotTab
EOUS FNplat2(sx4chars.8)4Np1

ot2(11,-eaxy)+Ftplot2(-sxschars,1)44
lot2(1,8axy)
1460 ,endTab
1478
1481 NEXT
1491 PRINT'Orll-origin")"
1581 IF PI-originA188 THEN PRINTITo

o big...'
1518 OSCLPSAVE PREVIEW 1.S1RVcodef

• 14.STRPO%
1528 END
1538 DEF FNp1at21x1,4)2CHRIplot+CHR

$2+CHRIxt+CHRS(EdANDUFFF14118)+CHR
SvIfCHRS((11ANDIFFFF)/11181)

This listing is included in this
month's cassette tape offer. See
order form on Page 149.
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ALL right, I'll admit straight away that
Program I  isn't perhaps the most
amazing one in the world, but at least it
works — and it illustrates several points
that all assembly language programs
have in common.

For those of you who haven't worked
out what it does, it simply loads the
accumulator with the Ascii code for an
asterisk then prints it out with a call to
oswrch.

As we learned last month, we
assemble the code twice — a two pass
assembly — using different values of
OPT each time. To do this we bury the
code we want assembled in a FOR
NEXT loop with a step of three, so that
the first time through we have no listing
or errors shown, but on the second pass
we get both.

Notice that we set P96 — the variable
which decides where our code should go
in memory — to 8000 inside the loop, to
make sure that our second assembly
goes on top of our first.

Also, we've used oswrch as a label for
the value &FFEE. This type of labelling
really does make your code more
readable.

JSR asorch
is far more meaningful than:

JSR
The only new feature of this program

is the line:
1.DA I ftSC

Previously we would have written this
as:

OA I 12A
but as the assembler is part of Basic, we
can include functions such as:

ASC
as the arguments of our code.

By the way, the hash sign ( #) shows

Programl

IS RE. N PROORAN I
21 osmrchstFFEE
31 FOR psss%.1 TO 3 STEP 3
41
50 [
61 OPT piss
71 IDA ASC(1#1)
81 JSR osorch
95 RTS
111 1
111 KEIT pass%
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More
power
to your branching

By M I K E  BIBBY

that the LDA is immediate. That is, we
load the accumulator with the value of
the byte immediately following the
opcode for LDA. If we omitted the hash
and wrote:

IDA M N ' )

the result would be to load the
accumulator with the contents of
memory location 842A, whatever they
may be.

Having printed out one asterisk, the
next step is to print out more. Naturally
our mind turns to looping, so we might
be tempted to construct a loop using
JMP, as shown in Program

At first sight it looks reasonable. We
load the accumulator with the Ascii
code for the asterisk we want printing,
and then print it  out with a  call to
oswrch.

As we want to repeat this part of the
code we label it as print so we can jump
back to it. To do this we simply precede
our mnemonics with:

.print

That initial full stop is important — the
assembler needs it so it doesn't try to
interpret print as a mnemonic.

What actually happens here is that
print takes the value of the location of
the opcode it's labelling. To prove this
add:

131 PRINT " print

to Program II and run it. You'll see that
print has the value 84902.

Be warned: You can run the program

1,11AC 11

Part 8
DE

as it is, since all it does is to assemble the
code. Don't try to run the actual code,
though, since it contains a major flaw,
Well come to that later. So, having
labelled our call to oswrch, we loop back
to it with a:

JNP print

The way JMP works is quite
interesting. As a machine code program
runs it keeps track of the address it's up
to in a  special register called the
Program Counter (PC). This is a two
byte register since it has to hold a full 16
bit address.

As it deals with the various opcodes
and their data, the PC is automatically
updated to point to the memory address
of the next opcode to be done (though
this isn't quite true for JSR). Normally
this goes in a sequential fashion. Once
one opcode has been dealt with the PC
points to the next opcode in memory, so
that is then done.

What happens with JMP is that,
instead of being updated so that it points
to the following opcode, the PC has its
contents altered to those of the address
specified in the two bytes following the
JMP opcode.

So when the 6502 looks at the PC to
find the address of the next opcode to
do, it finds that it's been switched away
from its straightforward progress to a
completely different point in the
program.

In this case, on encountering:

JMP print
the value of the PC is set to &902, so the
6502 looks for its next opcode there.
This is the address of:

JSR °torch
so we once again print out our asterisk,
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and then move onto our next instruction
which is the JMP back to print and so
on.

This achieves our  objective. B y
looping back we're printing out more
than one asterisk. Unfortunately,
though, there's no way of stopping the
loop. Once we've started printing out
asterisks we're locked into our loop until
we make an emergency stop with Break.

What we've created is known as an
unconditional loop, since we haven't
given any condition for leaving it. As
you've probably gathered, uncondi-
tional loops are not a good idea.

So what we want to do is to give our
program a condition for leaving after
we've printed out a fixed number o f
asterisks. Program III shows the ideas
involved.

We've still got the fundamental loop
involving the jump to print but we've
included an exit condition with the:

INI
8E0 return

What these two lines do is to increase
the X register and branch, or divert, to
the code at return i f  the X  register is
zero.You see, BEQ stands for Branch if
EQuai to  zero. Never mind exactly
what's supposed to be equal to zero - we
can take it as meaning roughly the result
of the last operation of the 6502.

In this case the last sum the 6502 has
done is to add one to X for the INX. So
if the X register initially contained the
value &FE (255), the INX would take it
"round the clock" to zero.

Since the X  register would now be
zero, the branch would be taken and the
program would continue from return.
If the X register is non-zero, however,
we carry on to the next instruction
which is our IMP back to print. In effect

11 REM PROGRAM II
21 asorchmtFFEE
31 FOR pastas. TO 3 STEP 3
41 P14911
51
60 OPT pass%
71 LOA 1 ASC(41)
81 .print 1SR oserch
91 111P print
111 RTS
111 1
121 NEXT pass%

Program

then, the loop continue until X reaches
zero.

As you'll see from line 70, we enter
the loop with X equal to zero. So the
first time through the loop we print an
asterisk and then increment X. Since
this gives the result one, the branch isn't
taken (the last sum didn't give zero) so
we continue with our code, encounter-
ing the JMP back to print.

This will continue until the value of X
has gone from zero up to 255, each time
printing out an asterisk, giving us 256
asterisks in all -  think! After asterisk
256 is printed though, the 1NX will take
X back to zero. This is what the BEQ
has been waiting for - since the result is
now zero it can take its branch to return.

Mind you, it's a bit of an anti-climax.
All that return labels is -  surprise,
surprise -  an RTS to take you back to
Basic.

Still, it doesn't have to stay that way.
Why not add a beep to return? You
should be able to do that backwards by
now.

To explain a bit more about BEQ, we
need the concept of flags. These are, in a
sense, the 6502's own internal variables
and are as vital t o  monitoring its
function as pulse and blood pressure are
to ours. Actually, they're very limited
variables, only taking the values one and
zero. When a flag has the value one we
say it is set, when it's zero we say it's
clear.

The flag we're concerned with at the
moment is the Zero flag, which, as I've
said, is affected by many of the 6502's
operations. When the result is zero the
flag is set, otherwise it is cleared.

If you've been paying attention you'll
realise that this is rather topsy-turvy -  if
the result is zero, the flag is set to one, if
the result is non-zero, the flag is cleared
to zero.

In practice the actual values of the
flags don't matter too much -  it's what
they tell you about what's going on.

When it encounters a BEQ the 6502
looks at the Zero flag. If it's set -  that is,
we did get a zero -  it branches to the
address specified. If the flag is clear the
6502 simply carries on with the next
instruction after the REQ.

So far we've been used to specifying
addresses with two bytes, as for JMP.
However with BEQ we use something
called relative addressing.

The idea's quite simple: The 6502
already knows where it's up to in the
program thanks t o  the Program
Counter. So to tell i t  the address we

Machine Code

r 10 REM PROGRAM 111

21 osiorch4FFEE
38 FOR pas5%20 TO 3 STEP 341 F14981
58 f
61 OPT pass%
71 LOX I 8
SI LOA I ASCiseJ
98 .print JSR uswrch

111 1NX
111 BEa return
120 JMP print
131 .return PIS
141 1
158 NEXT pass%

Program 111

want it to go to we just tell it how many
more bytes past the address in the PC it
has to go -  the offset.

We call this relative addressing, since
we give the 6502 the address relative to
where it's up to.

Specifying addresses in this manner is
Like saying "second on the left- rather
than "number 41-. Both get you to where
you're going, but the first is relative to
where you start from.

When Program I I I  is assembled
you'll see that the last part of the output
appears as:

1918 Fl 13 B E I  return
•911 4C 14 19 IMP print
19111:1 ' r e t u r n  RH

The opcode for BEQ is 81.1'0, which is
followed by the number of bytes to be
added to the Program Counter in order
to determine the address to branch to if
necessary. In this case it's &03.

If this seems a bit odd, remember that
the PC will be pointing to the opcode of
the next instruction after the REQ. That
is, it will contain the address &090A.
Now we want the branch to  be to
&090D and, i f  you do some counting
from 8c090A, you'll see that this is three
bytes further on.

In prac t ice  we d o n ' t  d o  the
calculations for branches, we use labels
and let the micro work out the sums.

Also, since the offset only occupies
one byte, you've probably seen that the
distance you can branch is limited. We'll
go into the exact restrictions next time.
•  In fact, that's all for now. Next month
we'll be learning more about flags and
branching. In the meantime, wh,v not
convert Program III so that it uses the Y
instead of the X register?
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LONDON'S LARGEST DISPLAY OF PRINTERS MONITORS
COMPUTERS AND PERIPHERALS

Star NU ONLQ inc E259.95
Star SG1OONLC(CBMI/F) E229.95
StarSD1ONLO E379.95
StarS015NLO E469.95
StarSR1ONLD E459.95
StarSR15NLO E579.95
Kaga Texan KI0810N1-0 E279.95
K aga Taxan K P910 NW 6439.95

Brother HR15(P) E359.95
Brother HR25 E699.95
Brother HR35 £849.95
Oyneer OW12 E139.95
Jukt6000 E229.95
Jukt6100 E299.95

OVER 40
PRINTERS ON

D I S P L AY-  MOST ON
DEMONSTRATION

DON'T TAKE A CHANCE

London3rtiFijjest Computer Shop
CITIZEN 120D
NLO Dot Matrix Printer
120 c.o.s., 4K Buffer,
Friction/Tractor, Epson/
IBM Compatible

E 1 7 9 . 9 5  inc VAT

DOT MATRIX PRINTERS
Brother HR5 ,  E 8 9 . 9 5
Brother T0600 Typewriter  E 4 1 3 . 9 5
Brother 1409 NLO E 2 7 5 . 9 5
Brother 1509 NLQ £ 4 8 2 . 9 5
Epson P40 ThermelAC/DC E 5 9 . 9 5
Epsonl...XBONLO E 2 2 9 . 9 5
EpsonLX66NLO(120CPS) £ 2 5 3 . 9 5
Epson GX80  £ 2 2 9 9 5
Epson X 8 5  NLO £ 4 0 9 . 9 5
EpsonFX105NLO E 5 2 9 . 9 5
Epson LD800 NLO 6 5 5 9 . 9 5
Epson L01000 N W.  E 7 4 9 . 9 5
Epson JXBO Colour E 4 7 9 . 9 5
Canon PJ1080 Colo-  E 3 7 9 . 9 5
Canon PW1080A NLO E 3 0 9 . 9 5
Canon PW1156A NLCI E 4 1 9 , 9 5
Juki 5520 N1.0 (colour) E 4 8 9 . 9 5
Panasonic KP1091 NLO 1 2 9 9 . 9 5
Oki-Mate20 Colour+ Software E 1 9 9 . 9 5
ShinwaCPABO plus NLO 1 1 9 5 . 9 5
Micro P.165NLO  E 2 3 9 . 9 5
SelkoshaGP50A E 7 9 . 9 5
Seikosha GPSOOA E 1 0 5 . 9 5
SeikoshaSP1000NLO 1 . 2 2 9 . 9 5
Seikosha SP1000 VC NLID CBM ,..• £229.95
Seikosha MP1300AI NLO 300 cps 1 4 5 9 . 9 5

DAISYWHEEL PRINTERS

Juki2200Iypewr i terPor  S E 2 6 5 . 9 5
Commodore DPS1101 E 2 7 9 . 9 5
Uchida OWX 305 E 1 7 9 . 9 5
All popular interfaces, cables, e t c
available from stock Custom cables made
to Order.

Let our experts match your computer to
the printer of your choice.
P r i n t e r s - A l l  models parallel- centron ics
interface Serial RS232C available at same
or slightly higher prices.

ORO

C O M M O D O R E  D A I S Y  WHEEL PRINTERDYNEER 0W12
(Identical to Silver-Reed
EXP400) high quality
daisy wheel printer with
superb specification

E 1 3 9 - 9 5  inc VAT

AMIGA
In Stock Now Phone
for free software and
peripheral catalogue

MONITORS
Mlcrovitec Colour
1431 CISSTO RESRGB E 2 0 9 . 9 5
1431 MZSTD RES Spectrum  E 2 2 9 . 9 5
1451 DS MED RESFIGB ..... E 2 6 4 . 9 5
1451 DQMEDRESQL E 2 6 4 . 9 5
1451 ARDS MED RES E 3 3 3 . 9 5
1 4 4 1 0 3  High RESRGB ,  E 4 4 9 . 9 5
Philips Monitors (Monochrome)
BM 7502 Green    E 8 6 . 9 5
BM 7522 Amber  E 9 1 . 9 5
BM 7542 Paper white  E 9 8 . 9 5
Philips Monitors (Colour)
CMB501 ROB STORES E 2 0 9 . 9 5
CM 6524 Comp/STD E 2 5 9 . 9 5
CM 6533 IRGB/IBM/MED E 2 9 9 . 9 5
1114MonitorITV  E 1 9 9 . 9 5
BBC COMPUTERS N E W
BBC Master  128K C a l l  for
BBC Turbo Master P r i c e  &
BBC Master 512K D e l i v e r y
Second Hand BBC B's
In Stock P H O N E

- C O M PA R E  BEFORE YOU BUY

AMSTRAD/BBC
NETWORK AND 20mb
HARD DISK
Connect up to 100
compu te rs  together.
On Demonstration now,
Distributor for South
London

ALL PRICES INCLUDE VAT EXPORT
Contact our specialist export department on 01-686 6362

BBC SOFTWARE
View.
Graphics
Disc Doctor
Wordwise Plus
Cornmunicatot
Pr intmaster_
Caretaker
Gemini Office Master
Gemini Office Mate
Replay
Graph Pod II
Logo
Fleet Street Editor
AMX Mouse
Disk Box (60 disks) lockable

E52.95
E 3 1 . 9 5

£ 3 1 . 9 5
£ 5 3 . 9 5
6 . 6 6 . 9 5
1 3 1 . 9 5

E31 .95
£ 2 4 . 9 5
£ 1 2 . 5 0
£ 3 4 . 9 5

£59.95
£68.95
E39.95

. E711.95
E13.95

Disk Box (50 disks) ........ E 9 . 9 5
Opus Double Density OF S E 6 8 . 9 5
OPUS AND CUMANA DISK DRIVES
1 x1OOK  ,  E95_95
1 x 400K Switchable  £ 1 3 7 . 9 5
2 1 0 0 K  Inc P a l   E 2 2 9 . 9 5
2 x 4 OOK Suntchattle   E 2 7 5 . 9 5
Opus Challenger 1 x 400K+ 512 Raniulsk

+00.13FS E M M A ' S
Opus Disk Drives now with 2 Year Guarantee

SPECIAL OFFER
10 FREE
DISKS

ITEM or BASF)
Supplied with each

disk drive purchased.

TATUNG
Std. res AGB Colour
monitor.

Fmed only.

E 1 5 9 . 9 5  inc VAT

HANTAREX
14 inch medium res
colour monitor
RGBI/Pal/Audio.

E 1 8 9 . 9 5  inc VAT

Largest range of floppy disks and printer ribbons
available in London over the counter.

Floppy disks from BASF, 3M, Verbatim, Dysan,
TDK, Sony, Maxell and JVC.

Mail Order + Export Hot Line Phone 01-686 6362
d r i l l b  Delivery by Securtcor (4 day) please add C5. 75 per item. =e n d b  Del ivery  by Securicor 24 hour please add E9.95 per item.
Send off or order by 'phone quoting your Access, Visa No 'Phone 01-686 6362.
Immediate despatch on receipt of order or cheque clearance. Or you can Telex your order
on: 946240 Attn 19001335

/-4

ALSO VAST RANGE OF DISK DRIVES, JOYSTICKS, DISK BOXES, INTERFACES, SHEETFEEDERS, ETC
-5 3 - 5 9  High Street, Croydon, Surrey CRO 100. Tel: 01-681 3022

Pnces correct at copy date Subject to change without notice due to currency fluctuations etc E. & 0.E.
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Making an early
start in Hampstead

FOR starters this month we'll take a
look at the early moves in Hampstead.
Not too much though, just enough to
give Alex Plant, George Carey and
others who can ' t  get started an
introduction to the game proper.

It should set them on their way to a
secure niche on the pseuds social ladder.

It took a little while for me to figure
out the importance of  the SEARCH
command. Entirely my fault, as I've
been too accustomed to  using only
LOOK and  E X A M I N E .  and i n
Hampstead SEARCH is not the same
as EXAMINE.

Its all there on the cassette inlay. Do
you remember what I  wrote about a
careful reading o f  the inlay before
starting? It really is time I took my own
advice more seriously.

At any rate there you are in that
grotty lounge, in front of the TV set.
SEARCH LOUNGE first o f  all and
you'll find something called a U1340. I'm
ashamed to say that I had to ask for help
over this straight away.

"What's a L11340?- I asked my elder
son. "Pop group", was the muttered
reply. "And it's also an unemployment
benefit form", he added helpfully. Thus

TAKE U1340 was the next thing to
enter.

One thing deliberately lacking in the
descriptions is the little matter of any
indication o f  visible exits from a
location. It means that a tactic I have
mentioned before has to be employed
more or less constantly.

Test for exits in every direction: N,
NE, E. SE, S. SW, W, NW, U, and a  I
also tried IN and OUT briefly, until I
became convinced that the parser did
not recognise these words. UP from the
lounge is a  bathroom, E  from the
bathroom is a bedroom and it contains
a wardrobe.

OPEN the wardrobe, and inside is
revealed a  tracksuit. TA K E  i t  and
WEAR it. Remember what they said
about being decent? W again to the
bathroom. D to the lounge and E to that
ghastly kitchen full of the debris which is
well worth a SEARCH.

You need what you find there to get
safely mobile -  using the bike inside the
locked shed -  and thus out o f  the
immediate area.

Once you are out of the garden the
gate closes behind you. The next task is
to explore your surroundings very
carefully,

I found a social security office and
exchanged my U1340 for a girocheque. I
discovered a job centre but failed to get
a job. I found a post office and cashed
the girocheque, and so on.

Look out for the Oxfam shop -  an
essential stop on the way to success.
Avoid the betting shop, but visit the
newsagents. You should think carefully
before catching a  train. Some truly
awful things happened to me before I
got to the right destination.

Finally there is the industrial estate -
in other words a maze- and you need to
go in there to  get a  rather unusual
artefact without which you'll not go a
lot further.

So here is the way in to reach the
artefact, but you must find the way out

Adventures

for yourself. From the main entrance to
the industrial estate go  N .  then
E,E,NE,E,E,NE and N.

To get out use the 'drop an object'
technique. DROP something, try each
direction in turn until the object you
have dropped vanishes and then you
know you have actually moved.

In this simple version of  the maze
there is only one permitted direction of
movement, unlike the mazes in more
sophisticated games such as Enthar
Seven from Robico. Keep on doing this
until either you have run out of objects
or you are out in normal surroundings
again.

Don't forget to SAVE your position
outside the main entrance before
starting in on the maze, and if you run
out of objects go back to the beginning
and start again.

This time you can do the moves you
have mapped without dropping any-
thing. Start dropping things at your last
known location, and off you go again. I
had to do that to reach the artefact.
Although I can solve mazes I still dislike
them intensely.

Next month I'll drop a few more hints
on how to succeed in the snob stakes
and how to be first home in the city
rat-race.

Last thought for  this month on
Hampstead -  how do we get that final 2
per cent? Come on you newly knighted
nobs, drop me a line and prove you've
returned to the source and finished the
game.

I've decided to let you into the secret
of why Alice departed this column in a

PP'
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40 D I S C

4

40 TRACK
80 8 0  TRACK

3 3 -  DISC - ADD E3
EPROM

- 0 ; 0 r
Send for detailed newsletter
All prices inclusive of VAT & Carriage -
NO EXTRAS' Please stale 40 or 80 track dist
and state D F S you use

FROM CLARES

1 „itsOcires
MICRO SUPPLIES

98 Middlewich Rd.,
Northwich, Cheshire CW9 MA.
Tel: 0806 48511
Open 9 - 5 p m  Monday—Friday
LUNCH 12.30-1.30

2) File Size
3) Record Size

4) Field Size
5) Holds

6) Search

7) Sort

NEW • : C PRODUCTS

t W u r e e t t
BETA-BASE

SPECIFICATION
1) Random Access - disc based. single or

dual drives
• max 65,000 records
- up to 2048 characters
and 200 fields

- up to 254 characters
- approx 1200 ADDRESS
records per 100k

- 5 search fields using
powerful options

- 500 records on 3 fields
in 60 seconds.

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

BETA-BASE
UTILITIES E12.00

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

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

•

The MAIL MERGE alone is worth £12 so you get a
real bargain with this disc. The features are so
numerous that we cannot mention them all here.

Due to the phenomenal success of FotmevisE
we just had to make FONTWISE PLUS
compatible with VIEW as well as WORDWISE
and WORDWISE-1-. at your insistence!
Now you can have PROPORTIONAL and,
JUSTIFIED text in 12 different fonts, all within the
same document if required In addition to the
standard facilities like line and page length.
pagination, left margin etc. we have now added
•  Enlarged, standard & condensed fonts
•  Tabs
•  Temporary indent
•  User definable fine feed
•  User definable character spacing
•  Non proportional fonts
•  Now with 12 fonts
•  Plus many more features
It you are not convinced ask us to send you a
sample printoul and you will be amazed at the
quality - requires an EPSON compatible pnnter
capable of single, double and quad density
graphics but you do not require any RAM in your
printer to use FONWVISE PLUS.

MACROM E40
E35 DISC

1 :  I

O a  •

MACROM is a fast full featured MACRO
ASSEMBLER ROM that allows the use of
macros. which are loaded from a macro library
stored on disc. Assembly can be from disc to
memory, disc to disc, memory to memory or
memory to disc, thus allowing the use of very long
source code up to the length of your disc.
MACROM source code is tokenized and thus
takes up far less room in memory or on disc than
most assemblers.
•  Operate in any mode
•  Tokenized source code
•  Assembles 6502 & 65CO2 codes
•  Automatically loads macros from library on disc

Automatically loads subroutines from disc
f•IP Macro library supplied plus demo files
•  Chain program sections into main code

'4111Many different acsembly opticins
•  Converts BBC assembler code into MACROM

source code •  Very fast & very flexible
In a comparison with ADE, MACROM was able
to assemble a program to disc in I min 24 secs
compared to 5 minutes with ADE and the source
code took up 309'b less room on the disc.
Ask for a data sheet today D E P T  MIU1

•••••:•
:%•••••

BROM PLUSE 3 0

E34.50 e )  D I S C
BRChM was yet another of our runaway
successes and such has been the demand for
extra features that we have now produced BROM
PLUS Most of the onginal BROM favourites are
there plus a whole host of additional commands
to aid you. the user.

Commands include:
•  EDIT - a FULL SCREEN EDITOR, not to be

confused with the line editor used in other
toolkit ROMs

•  ERROR ON traps errors and enters the
EDITOR

•  FIND all occurence of a string or keyword and
enter the editor, TAB will find the next one and
so on

•  SCHANGE a search and replace facility
•  LCOPY & LMOVE allow you to copy arid

move lines
•  PACK is a very powerful routine which

removes REMs & spaces and forms multi
statement lines in a very intelligent way

•  RENUM is a partial renumber facility
•  XREF allows you to cross reference your

program
•  COMPARE a file against memory
•  DEDIT a robust disc sector editor
•  DA ND to search a disc for a string
•  DGETDPUT to load or save sectors
•  FORM allows you to format up to 4 disc sides
•  MENU to load programs from a disc with a

BROM menu
•  XCOPY to selectively copy files from disc

to disc
•  XDEL to selectively delete files from a disc
•  MEDIT to view and edit memory - FAST
•  ROMLIST lists all ROMs and their current

status
•  ROMON & ROMOFF which enable you to turn

orvoff sideways ROMs even after CTRLBREAK.
"Tilts is the best BASIC screen editor I have so
far used."
MICRO USER August '85



From Page 67
marked manner. Firstly she was turned
down by Gary Woolerton, aged 15, who
asked i f  she had an older sister. I
pointed out to Gary that Alice's older
sister was 103 last birthday.

Secondly there was this poem by way
of a puzzle solution. It  started: "Dear
Al, You've done it, you and Pete — you
set my brain to working. You made me
tackle, 'gainst my will, a matter I'd been
shirking.

With gratitude I proudly gaze — no
trembling now, no fear — at bitwise
AND and likewise OR that used to
cause such fear.

"The answer to Pete's problem? Let's
try this — live eight two three. That's A.
of course, and then it's one seven four
six nine for B.

"Confounded? Nearly? Once again
then, this time just for kicks — for A, five
eight three two. For B it's one seven four
nine six.

"And how to find these numbers?
'Twas the Beeb that got it right with just
a little help from Yours sincerely,
Gabriel White".

By the time you read this I hope to
have begun a serious look at The Price
of Magik — the sequel to Level 9's highly
acclaimed Red Moon.

The latter was a great game. fully
deserving of the title Adventure of the
Year in 1985, and so I shall not rush
myself into a hasty review of its sequel.
The kind of top-rate games that Level 9
and their closest rivals produce deserve
to sell and sell and sell.

Thanks to Alice I've come across a
new software house — Robico Software.

A f i r s t  l ook  a t  their  offerings
immediately suggests another top-
quality adventure software house like
Acornsoft, Level 9  and Magus. I 've
briefly seen three games — Island of
Xaan, Rick Hanson and Enthar Seven.

I like the packaging. The games are
supplied on good quality discs or tapes
in heavy duty wrappings, together with
an adventurer's notebook in a special
cover — a nice touch — and an SOS card
for when you are stuck.

Robico don't provide complete clue
sheets, preferring to cultivate customer
feedback for the present.

Island of Xaan and Rick Hanson are

available on tape at £7.95 and £9.95,
and disc at £9.95 and £11.95. You state
whether you prefer 40 or 80 tracks and
they will supply — but Enthar Seven is
on disc only. and has just been made
available in slightly modified form on
the Electron as well.

I have had a quick look at Enthar
Seven. It 's much more sophisticated
than Island of Xaan, certainly so far as
the parser i s  concerned, because
multiple-word input is coped with. It's
available on either two 40 track discs at
£17.95 or one 80 track disc at £16.95.

If you join their Software Club for LI
you are put on their mailing list and
offered discounts, so you would only
pay £16.50 or £15.50 for the game.
Unfortunately there isn't room for the
review in my column — you'll find it in

Adventures

YOUR ADVENTURE QUERIES ANSWERED
In Bored o f  the Rings Antony

Lowe can neither prise the map off
that pixie nor open the solid door at
the pixie's location — he's also not
sure how to use the batten' and the
mat from the vending machine area.

You have to buy the map with the
coin that you get from the vending
machine by inserting the battely• To
call Bored of the Rings an adventure
spoof is an understatement. What is
sometimes hidden under mats? Try
moving it.

The ironic thing is that when
Antony wrote to me I didn't know the
answers. So here is  a  word o f
encouragement to everyone — ‘ I  I
have to write and say that I  don't
know the answer to your problem it
doesn't mean I  shall stop looking.

You may well lInd that an answer
appears in this column some time
later.

I  have to confess that arcade
games aren't my scene at all, the only
one I've got is Elite. I've gained Elite
status twice — once on the tape
version and then again on the disc.
Has anyone else bothered to do that?

Paul Wright of Milton Keynes had
a problem with Superior Software's
Citadel. He wanted to know how to
get into the freezer and how to get the
crystal in the room above the main

hall. Paul I  hope that you have now
seen the excellent letter from Rohan
Smith i n  the June issue o f  The
Micro User giving full instructions
on how to deal with Citadel. I f  you
missed it order a back number.

R. A l l en  o f  Romford has a
problem that look me back a bit. It
was with Twin Kingdom Valley —
how do "•ou ki l l  the dragon, and
where is the giant?

As far as I can remember the giant
is in the castle, shut up in a dungeon.
Set him free, then take him to
Waters meet, and he'll be your friend

for life. He will carry things for you,
including that heavy chest.

HIT the dragon with the wooden
stall-and he will bother you no more.

It's good to know that some of
these older games are still being
played. Twin Kingdom Valley is
available now at around a  which
undoubtedly makes it better valuefor
money than ever.

R. Allen also had a problem with a
newer game. Again it 's one that
deserves to be called a classic — Level
9's Return to Eden. To control the
ants you need the stalk with twigs —
play it and lead the army ants East
through the fence.

Until next month happy adventur-
ing.

Software Scene next month.
If there is such a thing as a league

table in adventure games then those
from Robico, Level 9,  Magus and
several Acornsoft offerings are well and
truly in division one. Incidentally I've
seen a circular which suggests that
piracy is hitting adventure games hard.

A personal comment — loonies who
pirate copies deserve to be kicked. They
kill the programmers' desire to give us
new games to play, and ruin the market
for everyone. This is particularly so with
the B B C  M i c r o  because o f  the
sophisticated machine we have.

Mind you I have little sympathy with
anyone who tries to overcharge — there's
a delicate balance that it's time we all
reached, and thus show our respect for
one another. •
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W a t f o r d  E l e c t r o n i c s

Kap If I n t e r f a c e £49
Kaga RS232 Interface 2 K  Buffer E69
Kaga RS232 Interface + 16K Buffer E95

N,111

Jessa House, 250  Lower High Street, Watford WD1 2 A N ,  England
Tel: Watford (0923) 37774/40588 Te l e x :  8956095 WAT F R D

Credit Card Orders (ACCESS & VISA)  Tel: (0923) 33383  or 50234 (24 Hours)
All prices exclusive of VAT; subject to change without notice & evadable on request.

Al&Naki

BBC MASTER 128K Micro E 3 9 5
BBC MASTER TURBO 4MHz E 5 1 0
512K Add on Board E 3 3 5
TURBO Add-on Module E 9 9
BBC MASTER ET (Econet Terminal)

E320
Econet Module for the Master E 4 3
ROM Cartridges for Master E 1 3
Reference Manual I ( N o  VAT) CIS
Reference Manual II ( N o  VAT) £15
Advance Ref. Manual ( N o  VAT) E19
64K Upgrade Kit for B+ E 3 2
Acorn 1770 DFS Upgrade Kit E 4 2
ECONET Upgrade Kit for BBC E 4 2
ECON ET UPGRADES Available

SPECIAL OFFER
Gemini's popular OFFICE MATE &

OFFICE MASTER Software
Packages on Disc consisting of:

Database, Spreadsheet, Beebp lot
Graphics, Wordprocessor, Accounts
Packs: (Cashbook, Final Accounts,

Ma/list, Easiledger, Invoice &
Statements, Stock Control

FREE
with every BBC 8 &  MASTER

purchased from us.

6502 Acorn 2nd Processor package
280 Acorn 2nd Processor package
ARIES IEEE Interface
Acorn IEEE Interface Complete
Acorn Teletext Adaptor
Acorn Prestel Receiver
Acorn 8 itstick
Robocom Bitstick II
Upgrade for Bitstick Ito II
Bitstick Multiplotter Driver

TORCH PRODUCTS
ZEP 100 280 2nd Processor complete with
PERFECT suite of software E 2 2 9
ZDP 240 280 2nd Processor, PERFECT
Software and Twin 800 cased Side by Side
Disc Drives

(Securicor carriage f  7)

E319
E238
E280
E125
EVIS
E299
E759-

E65

By popular demand our
retail shop is now open

till 8.00pm every Thursday.
VARIOUS PRINTE

•  EPSON FX85 Printer
•  EPSON FX105 Printer
•  EPSON JX-80 Colour Printer
•  EPSON Hi-80 Printer Plotter
•  EPSON Paper Roll Holder
•  EPSON LX80 Printer
•  EPSON LX80 Tractor

Feed Attachment E 2 0
•  EPSON LX80 Single Sheet Feeder E 4 9
•  SEIKOSHA GP50A G P 5 O S  E 6 9
•  Centronics Printer Cable to interface all

the above Printers to BBC E 6
ISecuricor carriage charge on printers f

RS
E315
E435
E420
E319

El 7
El 89

RX & FX PRINTER INTERFACES
Epson interfaces fit inside the printer to allow
connection using techniques other than Centronics.
RS232 E 2 7  R S 2 3 2  + 2K Buffer E 5 5
iEEE 488 E 8 5  R 5 2 3 2  + BK Buffer E 7 5

A  O f f i c i a l  ACORN Distr ibutor
1PF

CENTRONICS GLP &
Brother M1009
( N l a )  Printers

A major price break-through in
N LEI Printers from Watford.

At last, a full feature Epson compatible NLQ
Printer at a price that everyone can afford. 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.

The Centronics GLP printer which is
manufactured by BROTHER (and also marketed
by them under their own brand name M1009).
features a Near Letter Quality INLQ) mode using
a 23 by 18 dot matrix for each NLQ character
(this is the same as is used by the very popular
Kaga Texan printers). The NLQ Font Rom
supplied is Watford's own Professional NLQ
ROM for the GLP/M 1009.

Single, double and quadruple density graphics
modes as well as four character widths and
super/sub script printing are also supported,
along with many other facilities normally found
on printers costing twice as much.

Handles upto 9" wide paper. Friction feed
standard, tractor feed optional extra.

GLP is bidirectional logic seeking. Has a 9
needle print head, 50 CPS. Parallel interface only.

Special Offer E99 icarr E51
Tractor Feed Attachment E7

Centronics GLP Mk2
(Brother M1109)

N L a  Printer
100 CPS, l25 in NLQ mode), Bi-directional, logic
seeking. Friction feed, tractor feed optional extra.
2K Buffer. Has both Centronics parallel and
RS232 both as standard. Simply at the flick of a
DIP switch, the Mk2 printer swaps between full
IBM or Epson compatibility.

Launch Price: E 1 3 9  (cam. £5)
Tractor Feed Attachment E7

BROTHER HR-15XL
l NEW IMPROVED FAST HR-15X1.1

The new improved Brother HR15XL is a very
high quality and very fast daisy-wheel printer for
serious use. Notable features of this printer
include a 3k buffer, 20cps, bi-directional
proportional spacing, Centronics interface
standard, (RS232 optional). optional Sheet
Feeder and Keyboard.

O N L Y   E285 (carr. E7)

Electronic KEYBOARD E 1 3 5
TRACTOR FEED Attachment E 8 4

Ribbon Cartridges1
Fabric E3; Carbon E3; Multistrike E5

DAISYWHEELS (various typefaces) E l  8

PRINTER SHARERS
(Ideal for School environment)

Connect 3 BBC Micros to 1 Printer E 6 0
Connect 6 BBC Micros to 1 Printer E l  29

PRINTER CHANGER
Connects 3 Printers to 1 Micro E 5 5

(Cables exult)

KAGA KP810
N l a P R I N T E R

This rugged printer is made by Canon of Japan
and is the same as Canon PW1080. It is fully
Epson FXBO compatible and offers superb NLQ
printing.

Our Price: ONLY E 2 1 5  E7 cam)

ICAGA KP91 0 Printer
Similar to the KP810 but has 17" wide carriage
for wide print. Gives 156 columns of normal
print or 256 columns in condensed mode. Ideal
for printing out spreadsheets.

N LY E339 (E 7 cam)

PRINTER LEAD
Centronics lead to connect BBC micro to
EPSON, KAGA, SEIKOSHA, NEC. STAR. JUK1,
BROTHER, SHINWA etc. printers.

Standard length (4 feet long) E 6
Extra long16 feet long/ E t t
RS232 Cable P . O . A .
IBM Parallel 1 meter Cable E 1 2

PLOTMATE PLOTTERS
Plotmate A4
Plotmate A4M
Plotmate A3M
linscan

PRINTER RIBBONS &
VARIOUS DUST COVERS

Type R i b b o n s  D u s t  Covers
BBC Micro _  E 3 . 5 0
BBC Master _  E 4 . 0 0
M O O  € 7 . 0 0  E 5 . 2 5
FX80 /MX80/FX85  E 4 . 5 0  E 4 . 9 5
RX80 f 4 . 5 0  E 4 . 5 0
11.X80 v 4 . 0 0  E 4 . 5 0
G P80 E 4 . 5 0  E 4 . 0 0
GP100/GP250 E 5 . 9 5  E 3 . 9 5
Centronics OLP E 4 . 0 0  E 3 • 7 5
KAGA I( P810 E 5 . 2 5  E 4 . 7 5
CANON PW11380 E 5 , 2 5  E 4 . 7 5
Microvitec Metal Monitors —  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)
1,000 Sheets 9 '  x 11"  Fanfold Paper
2,000 Sheets 9 ?  x 11" Fanfold Paper
1.000 Sheets 15' x 11" Fanfold Paper
Teleprinter Roll (Econo paper)

Carriage on 1,000 Sheets CI 50

PRINTER LABELS
(On continuous fanfold backing
sheet)
1,000 9 0  x 36mrn (Single Row)
1,000 9 0  x 36rnm (Twin Row)
1,000 9 0 x  49mm (Twin Row)
1,000 102 x36mm (Twin Row)

E299
E399
E549
E150

E5_00
£4.90
E7.50
[6 .25

Carriage on 1,000 Labels £1.00
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Acorn/Olivetti J P101

Spark Jet  Printer
Special Clearance Offer E65

Pack of 4 refills 19

Special
Sparkjet Dump Rom

115

H I TA C H I  672  PLOTTER
Only: E 4 5 0  (Carr E6)

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.

MICROVITEC 1 4 -
•  1431  -  Medium resolution as used on the

BBC television computer programme E 1 7 2
•  1451 — High resolution, suitable for word

processing in mode 0  E 2 2 5
•  1441 — High res, exceeds the capabilities of

the BBC micro  E 3 8 5
•  1431APRGEI +PAL andAUDIO  E l  99
•  1451AP RGB PA L a n d  AUDIO  £ 2 5 9
•  TOUCHTEC Touch Screen Pack  £ 2 5 0
•  Dust  Cover for Microvitece   E 5 . 5 0

KAGACTAXAN 12"
•  KAGA KX1201G Hi-tee Green Monitor   £ 9 0
•  KAGA KX1202G bong persistence HI-Res

Green Monitor   E l  05
•  KAGA KX1203A Ultra-Hi-Res Amber

Monitor   E 1 0 5
•  K A G A Super Vision 3, Ultra Hiles. RGB

Colour: Text mode switch allows monochrome
text display in Green. Amber. White reverse or
White on Blue  E 3 2 0

•  PHILIPS 12'  Hi-Res Amber Monitor  E 6 9

FIDELITY COLOUR MONITOR
•  Medium Resolution. attractively finished, 14"

RGB and Composite VIDEO/AUDIO Input
Has a detachable anti-glare screen.

E169

ZENITH
12" high resolution monochrome monitor. Ideal
for word processing as its green or amber screen
is very restful to read. (These are the same
professional quality, stylishly finished monitors as
used in the larger Zenith Micro Systems.)
Green I New Design) Hi-res   E 8 9
Amber INew Design) Hi-res   E 7 9

LEADS
BNC Lead for Zenith Of Philips   E S
RGB lead fof KAGA E S
N.B. Carriage on Monitors a  isscuricod

CREDIT CARD
Orders (ACCESS or VISA)

Simply phone
(0923) 33383/50234

24 Hour Ansaphone Service

SWIVEL BASES
for Video M o n i t o r

Adjust your MonitorNOU, Up. Down, Right
or Left to provide utmost in operator
flexibility & Viewing comfort. I t  improves
your sight lines & reduces stress & eye,
neck and back strain. Available in 2 sizes.

for 12'' Monitors 112 loam C2,501
for 14" Monitors E l  6 loan% (2.50)

GRAPH PAD
Ideal for educational use. Supplied complete with
Cables. Manual and software cassette,

Special Offer E49 (carr E3)

Panasonic
KX-P1 080

From the  prodigious Japanese Stable o f
Panasonic comes th is  fabulous n e w  NLIS

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 downioadable characters. A
delightful range of assorted character widths is
efficiently supported, with sizes ranging from a
broad 5  col 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 control code set
implemented, but extra codes have also been
added to cater for the NLQ options, etc.

A full 96 ASCII character set is supported,
with an extended set of 32 international
characters A 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  1 8  matrix.

As an extra special bonus to all Watford
customers purchasing the KX-P1080 NLO
Printer, we are currently providing not only
1,000 sheets of fanfold paper completely FREE
of charge but also a printer lead to connect the
marvellous KX P1080 to a BBC Micro,
absolutely FREE, These gifts alone are worthE 5.

Introductory Price:E165 (cart, Ei)
(Price includes 1.000 sheets of fanfold paper and

a 4' Printer lead)

SPECIAL OFFER
EPROMsfoi BBC s Sideways ROMs.

2764-250ns E2_00
27128-250nsf2.40

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

6264LP (8K) E3.00
2 x  6264LP (16K) E5.90

BBC MICRO
WORD-PROCESSING

PACKAGE
A complete word-processing package twhich car
be heavily modified to your requirements.
maintaining the large discount). We supply
everything you need to get a BBC micro running
as a word-processor. Please call in at our retail
shop to discuss your particular requirement and a
demonstration.
EXAMPLE PACKAGE
BBC Master 12BK Micro, View wordprocessor.
Viewsheet. Basic Editor, Terminal Emulator, Twin
BOOK 40180 track double sided Disc Drives,
Zenith Hi-Res green monitor. Brother HR150(
professional quality Daisy Wheel printer, Gemini
Database. Spreadsheet, Beebplot Graphics,
Cashbook, Final Accounts. Mailist. Easiledger.
Invoice & Statements, and Stock Control
packages on disc with manuals.

Mark II Light Pen E l9

Only E949

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

REVEALED
So you bought yourself a new printer, because
the salesman in the shop showed you how clever
it is and impressed you with all sorts of printouts
to show its capabilities — he may even have
offered you a special price.

However, now that you have got i t  home end
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 £400 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 PW1OBOA or any
Epson 0 ( 8 0  compatible Primer with the 138C
Micro, both from Basic and VVordwise.

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 05_95 (No VAT)

MARK 2 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. I t  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 tee 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.

Continued
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Features
Acorn

1.20

Watford
Single D o u b l e
DEMS,IY D e n s i t y

Max nos o f  files
per disc side 31 62 62

Max disc capacity Book 1300k 1440k
Tube compatible Yes Yes Yes
Built-in Editor No Yes Yes
Built-in Formatter No Yes Yes
Built-in Verifier No Yes Yes
MRLIN a file No Yes Yes
M LOAD a file No Yes Yus
Extended RENAME No Yes Yes
Selective COPY No Yes Yes
Default file name No Yes Yes
Disc space

distribution No Yes Yes
401130 Software

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

densities N/A N/A Yes
°SWORD &7F Yes Yes Yes
Full entry point

compatibility Yes Yes Yes
Retain information

over a break 1.20 1.43 1.53
partial Yes Yes

Games compatibility Yes Yes Most
Econet file server Yes Yes Yes
Econet station Yes Yes Yes
Full wildcard

facilities No Yes Yes

The ULTIMATE DFSs for
the BBC MICRO

WATFORD TOPS THE DFS CHART
Watford's Ultimate DES has scored highest points in ACORN USER 's
unbiased DES's Review of July 1985.
in concluding, the reviewer writes - I t  must be said that Warlord's DFS
certainly offers a comprehensive range of  facilities at a very attractive price-.
(Please write in for comprehensive derails)

Just compare the features:

1

WATFORD's  &  ACORN's
SINGLE DENSITY DFS

Warlord's popular and widely acclaimed DES has now been available for three
years. and has gained a large following amongst serious users o f  the BBC
Micro. Owners of Acorn or any other standard DES can upgrade to our
-Ultimate- DES merely by replacing their DES ROM. See below for this
upgrade. (P.S. Watford's highly sophisticated DES is fully compatible with
Acorn DES).

PRICES
•  Complete Disc Interface Kit incl. DES ROM &  fitt ing
instructions
•  Acorn's 0.90 DES Kit complete £ 5 2
•  DES Manual (Comprehensive) ( n o  VAT) E6.95
(PS, Our comprehensive DES Manua/ covers both Acorn
•  Watford DESs)
•  Watford's sophisticated DES ROM only E
•  W e  wi l l  exchange your existing DFS ROM for
Warlord's Ultimate DES ROM for only E l  2
•  ONES ROM only E l l  •  ADFS ROM only £25
•  Watford's DES is exclusively available from Watford Electronics,
Every ROM carries a special label with our LOGO and serial number.

INATFORD's DOUBLE DENSITY
DFS INTERFACE

The DOES from Watford Electmnics represents a new standard in DESs for
the BBC micro. This is a double density version o f  our popular single density
DES, and combines all the features of  this powerful DES wi th 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. or  of allowing a file the full size of the disc -  Ours
allows both o f  thesel Operates both in Single & Double Density modes.

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

PRICES
•  Complete DOES Kit incl. fitting instructions E 4 6
•  ODES Manual ( n o  VAT) E6.95
•  W e  wi l l  exchange your existing Single Density
DES Kit for our DOES Unit at E 3 5

Watford Electronics DD FS PLUS
for the BBC B Plus

The Watford DDFS Plus, written specifically for the BBC B Plus
Microcomputer replaces the 1770 V S  from Acorn. I t  not only provides
BOTH, single and double density operations in DFS mode, but the DDFS Plus
also permits the use of an extended catalogue. giving 62 files per catalogue. It
also incorporates all those excellent features of the popular Watford M s ,  and
more.

N El SRAM and Tube functions not duplicated

DDFS PLUS (for BBC Plus) E30
(Price includes comprehensive

manual)

MYSTERIES OF DISC DRIVES
131 DFS REVEALED

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

For instance, what is the difference between single and double density
formats, how can you use a 40  track disc on an BO track disc drive? What is
the difference between a N S  and disc interface kit? Should you acquire a
single Disc drive or twin? What does 48 TPI and 98 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 8i DFS REVEALED'. I t  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

DISC ALBUMS
Attractively finished in antique brown leather look vinyl. Stores upto 20 Discs.
Each disc can be seen through the clear view pocket.

FLOPPY HEAD CLEANER KIT
The heads in floppy drives are precision made and very sensitive to dirt. The
use of a cleaner Kit is a sensible precaution against losing valuable data. I t  is
recommended to clean the drive head once a week. I t  is very simple to use.

LOCKABLE DISC
STORAGE UNITS

Strong plastic case that afford real
protection to your discs. The smoked top

locks down. Dividers and adhesive title
strips are supplied for efficient filing ofdiscs.
M35 -  holds upto 40 discs E S

St1135 - holds upto 95 discs E l l

E5 .95  B o o k  No VAT)

£4

STAK-PAK
The unique computer program filing and
storage system. Made of tough black
plastic, these compact drawer sections
hold two  cassettes each and lock
together vertically to form miniature
cabinets of any height. Each drawer
section has two C12 Data Cassettes
with labels plus external index card.

Five twin Packs incl.
10 Cassettes Only: E5

E8

PLASTIC
LIBRARY CASES

FOR 51'  DISC STORAGE
holds 10 Discs. f 2 _ 0 0



Quality Disc Drives from Watford
To help you decide which drive is the most suitable for your needs (and your
pocket!), we have produced the table below.
The first capacity given in the first column indicates the single density
capacity. The double density storage capacity is second one, (that within the
brackets). 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). Both are o f  „Japanese
manufacture.
With two prices in a box (e.g. E295/(298),  the first price is for the standard
drive and the second for the same unit in switchable type. Users of either of
the two Watford DFSs wi l l  not need switchable drives as their DFS wi l l
provide software switching for them
All our Disc Drives (except CLS100) are Double Sided end will operate
in both Single and Double Density modes. Extensive experience of the
usage of disc drives suggests that the JAPANESE drives currently represent
about the best in terms of speed. reliability and overall -elegance" available
for the BBC Micro.
Various other -manufacturers- of disc drives for the BBC micro (more
accurately, "packagers- label other manu(ecturers drives with their own
name). We buy the high quality Epson and Mitsubishi drives in large quantities
directly from the manufacturers, package them and sell them at "dealer"
prices direct to the public,

Ii you look around the popular ABC micro Press, you will find that the prices
we quote for the top quality, new slimline disc drives are, virtually without
exception, some of the best around. These prices, coupled with the backup of
one of  the country's largest distributors of  88C peripherals provides a superbdeal.
Unless you anticipate using dual drives in a fully expanded ABC system for
long periods o f  time with little ventilation, then we suggest that our range o f
-CL" disc drives without the PSU (Power Supply Unit) would be quite
adequate: extensive tests within our workshops hove confirmed this. A l l  drives
are supplied complete with a SPECIAL UTILITIES Disc, Cables and Plugs. The
Drives with power supply have a mains moulded plug for safety purposes.
rideal for Schools &  Colleges. We am now able to supply all single Disc
Drives with Power Supply, in either single or dual cases. (Dual cases with a
blanking plate, al low easy expansion at a later date.) Prices stated in the
pricing box below for single drives in a single case, Single drives with dual
cases cost an extra E5. (At  Watford we anticipate your needs of  tomorrow.
not just today)!

When using a ABC Micro, most people find themselves short of  space. The
'Natford's BBC Micro plinths form an ideal way of recovering some of  this
precious space, your BBC, Disc Drive end Monitor can all occupy the same
vertical footprint and still be comfortably situated. Wi th the Watford Double
plinth, your Disc Drive is mounted vertically at one side, leaving a very
valuable area directly in front of you for such useful items as spare discs, pen,
Paper, reference manuals, etc. Follow the trend with Watford plinth. (Turn to
the 8th page of  our advert for the Plinths).

ICapacity Drives without P.S.L. Drives with P.S.U.

Single T W I r l Single Twin

100K
(18010

CLS 100
E95

CS 100
€116

200K
1360K)

CLS 200
E102

CLD200
£185

CS 200
E 1 16

CD200
£199

400K
172010

1,,4400£105
CLS400S

CLD 400
(185

illtr
E12.4

CS 4005

CD400
1.205

800K
!1.44,v1)

CLDEICIO
£194 ( 1 9 5

CLD 800S ,

CD800
€218 c 2 i g

CD BOOS

•  TWIN Disc Drive Case. Lomplete with Power Supply &  Cables E35
Securicor carriage on Disc Drives E6

Prefix C =  Cased Drive
I  =  Less PSU
S =  Single
D — Double

Suffix •  =  40/80 Switchable

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

Type Descr ipt ion

M 4
MS
M7

OC‘1
3M -DISKETTES

Top quality 3 M -  SCOTCH Diskettes from Watford Electronics (Your 3M
Appointed Distributors). A l l  our discs carry a lifetime warranty. These descs ore
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.

•  1 0  x  5  '  SIS D ia  40  Track Diskettes £ 1 0
•  1 0  x  5  "  DI'S D/D 40  Track Diskettes E 1 2

•  / 0  x 5 1 " SI'S 0 )0  80  Track Diskettes E 1 7•  1 0  x  5  '  DIS 0 ) 0  80  Track Diskettes E 1 7
•  Hi-Density 1.61W 0 / 5  0 / 0  for IBM E32

e l  1  f r  •  / 0 x  3-1"SIS 0/D 40/80 track Discs
a l  E 2 5•  1 0 x . . 7 0 / 0 D / D  40180 track Discs E 3 5

TOP QUALITY Si" 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

•  1 0  *  Itol• S - S  0 / 0  4 0  Track Discs E S
•  1 0  x  M 5  DAS O I D  4 0  Track Discs C11
•  1 0  x  M 7  D I S  O I D  8 0  Treck Discs E15

•  3"Double Sided Discs Eli each

Special BULK OFFER on 51" DISCS
(Supplied packed in plastic storage Units)

(Lifetime warranty on Discsl
Pack P a c k
of 20 o f  50

Single/Side Double/Density 48TPI E l e  E 4 0
Double/Side Double/Density 48IPI E 2 0  E 5 2
Double/Side Double/Density 96TPI E 2 7  E 5 5

D U S T  C O V E R S  (For our Disc Drives)

Single CLS mithout PSLO E3-20 T w i n  CLD (without PSU) f3_85
Single CS (with PSU E 3 . 9 5  T w i n  CD (with PSLi) E3-90

ACORN WINCHESTER DRIVES
Suitable for direct connection, via the 1MHz bus to any BBC running ACIFS.
These Acorn Winchester disc drives are fast and extremely reliable Each
Winchester comes complete with the Level I l l  Econet File Server software.

10 Megabytes £ 1 0 5 0 ;  30 Megabytes El  549

CDP 800S

Twin BOOK Double sided 40/80 track switchable disc drives mounted
in an attractively finished Beige colour plinth for the BBC Micro.
Supplied complete with integral power supply, cables and Utilities
disc. The switches ars mounted on the front panel for ease of use

Introductory price : E 2 3 9
(SecuricorCarr, (7)
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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 Watfordss very simple to
use EPSON NLQI (Near Letter Quality) ROM.
Suitable for FX80. RX80, RX80Fri, FX100.

Look at the features:
•  Simply type •NL080/100 and a single VDU
code to use NLO print.
•  NLQ is then available without any
modifications from BASIC, WORDWISE, VIEW
(with NLO DRIVER) or virtually any other
program or language.
•  Single codes select PROPORTIONAL type (yes
even on the RX80); 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 NLO ROM is supplied complete with
comprehensive manual.
P.S. NLO ROM is compatible with the Torch Z80
system and can be used from within the Perfect
Writer software.

V IEW PRINTER DRIVER
for N W.  ROM

This specially written printer driver has been
designed to allow View access to the full
features of our NLQ ROM.
A must for all VIEW and NLCI ROM users.

E7.00
(HI-View compatible)

Only: E25

THE N i ta  DESIGNER
KAGA KPB 10/910 and Canon PVV1080 are two
superb printers, as our many thousands of
satisfied customers would surely attest to One
of it's particularly strong points is the NLO option
that it offers; perhaps one of the more weaker
points is the effort required to design your own
custom NLO font.

Well the solution is here NOW in the shape of
Watford's NU)  DESIGNER ROM! For the BBC
Micro. This powerful piece of software allows
easy design and entry of a full NILO 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 hardwarel 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) disc containing
3 example fonts is included in the package.

(P,S. This ROM is not suitable for Epson printers)

•  N W  Designer ROM & FONT Disc E25
•  Kaga  Individual FONT ROMs E 1 5

lWrite in for further details).

1 A L L  PRICES EXCLUSIVE OF VAT

•

DUMPOUT 3

A highly sophisticated screen dump ROM. This
has to be the most flexible and powerful screen
dump ROM yet produced for the BBC micro. It
will put on paper anything you see on the
screen, including all Mode 7 facilities etc. We
have to admit that there is one facility that we
cannot replicate — if anyone can supply flashing
ink we would like to know!
The ROM also provides window setting utilities
and two new °SWORD calls that allow mode 7
graphics pixels to be reed and plotted using the
standard graphic co-ordinate system. The latest
version includes a graphic dump trigger for
dumping SCrFtenS 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
•  Two  tone fast dump
•  Special colour mask
•  Mode 7 contrast expansion
•  Mode 7 contiguous dump
•  Key triggered dumps
•  User port switched dumps

What does the independent press say!
Practical Electronics, May 1985
"The Dump Out 3 ROM from Watford
Electronics represents one of the most
sophisticated types of printer dump utilities
available for the BBC Micro
an extremely sophisticated and powerful dump

utility".
"VERDICT — Dump Out 3 ROM has all the
facilities which you are ever likely to need for
producing printer dumps. The facilities available
work extremely well and if printer dumps are
something which you require, then this ROM can
be recommended to help you to get the best out
of your dot matrix printer".

The Micro User Feb. 1985_
"Well, here is that winner")
"provide(s) some rather sophisticated screen
dumps. Producing high resolution paper copies of
graphic screens in any (graphics) mode will be
the major reason for buying this ROM, and this
is where Dump Out 3 performs PAR
EXCELLENCE". (Our capitals for their italics.)
-The versatility of •GIMAGE (the graphics dump
command) when using these parameters is
amazing Pictures of almost any size, shape.
contrast or distortion may be produced without
the 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 BAC screen modes in rnultitone high
resolution printing. Whole, partial, rotated and
scaled screens may be dumped to almost any
BBC compatible dot matrix printer (see our list at
the end of this advert). At 1:25 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, SHINWA CP80, GEMINI,
EPSON MX/RX/FX. M1009. NEC PC8023,
DMP100/200/400, Mannesman Tally etc.
Price including comprehensive manual

E25

ROM MANAGER

Probably the most powerful way of expanding
the BBC micro is from the use of Sideways
ROMs. One problem faced by the avid ROM
collector is that of ROM command clashes. The
solution is very simple in the form of the ROM
that "Provides comprehensive management of all
your installed ROMs-. (Quote from BEEBUG
November '84.)

Basically, ROM Manager offers you the ability
to turn off any installed ROM, or to send any •
command to any specific installed ROM. It is
said that imitation is the sincerest form of
flattery — Acorn's BBC Plus features many of the
abilities of this powerful ROM.

Many more facilities available,
SPECIAL OFFER El 8

THE A M X
M O U S E

The AMX Mouse needs no introduction. It is
simply the best.

Now supplied with the NEW SUPE RART
Software R O M  &  Disc at no extra coat.

O N L Y : E 6 5  Icarr E1.50)

FREE With every AMX Mouse package
purchased from us, we are giving away,
absolutely FREE, our popular Colour Art
software package worth £15.

AMX DESK Package 0 9 . 0 0
AMX UTILITY Package
AMX SUPERART Package
AMX PAGE-MAKER Pack
AMX 3D ZICON Disc
AMX Database Disc
AMXXAM Educational

RB2 MARCONI
TRACKER BALL

This popular unit is supplied complete with
software.

Price: E 5 0

E l l  .00
E42
E42
E20
E20
E20

FLEET STREET EDITOR
.Software pack E35
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TRANSFEROM

(Tape to Disc Uti l i ty)
ptacza p ,=;tr

Not compatible with 1 7 7 0  DES.

This advanced and sophisticated utility ROM for
:ne BBC Micro has the following features:

•  Fully menu driven for ease of use
•  Copes with locked programs
•  A  very comprehensive built in copying

features
•  Copies very long adventure games
•  Supplied with comprehensive manual

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

TRANSFEROM takes your software on tape and
saves them onto disc. TRANSFEROM does not
stop when one disc is full; you just insert another
disc in and carry on with that one! Surely this is
the most valuable investment you could make it
you have tape software that you wish to transfer
to di5ct Please specify version required -  Single
or Double Oensity•

E25.00

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
'ault was either to find a competent friend with a
large denree of patience or to find your nearest
dealer ana pay him to find out what is wrong.

At Watford Electmnics, we realise how difficult it
can be when faced with a problem, finding
yourself a long way from your nearest dealer, or
even just uncertain about your Beeb's health, but
not wanting to waste time and money taking itto 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,
R$423, ADC, User Port, Printer Port, Cassette.
Joysticks, Speech, Disc Drives, 6502 and 280
2nd Processors.
This utility is an invaluable aid for all those who
!eke the reliability of their system seriously A
comprehensive manual provides full operating
details and a list of possible causes and remedies
for any faults that you may find along the way.
The package also enables a permanent
equipment and service record to be maintained.

Only E20.00

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, Z60, 8085. 8041. 6809 and Z8
P.S. This includes the Acorn 6502 & 280.

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

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

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

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

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

A give away at O n l y  f i n
Please specify 40 or 80 track disc when ordering

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 (A8i8 Computing Nov.
.851. which we feel sure will convince you that
this is THE only spelling checker worth
Considering.
-The editing system is very neat and simple
instead of replying to queries and beeps all of
the time
-The other feature which places ROM-SPELL
way in front of any competition is the ability to
examine the user dictionary, so any spelling
mistakes that have found themselves on the disc
can be examined and taken out if necessary-.
". t h a t  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 spelicheckers on
CP/M and MSDOS, namely Spellstar and has a
aimed/performance ratio of roughly the same as
its CP/M cousin. The difference is that the CP/M
version would cost the best part of 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
will woo the word processing public with no
problems at all-.
Compatible with: View. Wordwise & Wordwise

Don't settle for less, Buy toe oest,

E25
(Not compatible with 1770 DM)

(Please state 40  or 80  track disc)

COPY HOLDERS

How often have you been about to type hand
written notes into your computer when you find that
there's nowhere to rest the paper or that your notes
are resting at the wrong angle to read the type?
Whether the notes be your latest program or the
draft of a new trilogy, the new Manuscript Holders
from Watford are superb for holding your paper at
the ideal height and angle to allow you read and
type in ease and comfort.

Available in desk resting and shelf clamping
versions, these two units hold your paper firmly by
means of a magnetic ruler and a clip grip.

Mounting to a convenient flat surface, the two
joint anglepoise Manuscript Holder allows the
paper to be positioned at virtually any convenient
angle whilst only taking up a fraction of the surface
area that the paper being held does.

The smaller desk resting Manuscript Holder is
useful for  the more organised desk where the
problem    is simply holding the paper at the right
angle.

Whatever desk arrangement you use, surely you
deserve a Watford Manuscript Holder!

Amazing value at only
Desk Top E l °  (carr. E2)

Angle poise C M  (can._ £3)
All prices in this advert are exclusive of VAT.

REPLICA3
This new improved REPLICA 3 from Clares is a
very powerful disc based TAPE to DISC Utility. It
now transfers even more programs than ever
before. Replica 3 will not work with all programs
but then neither will anything else, 30.000
Replicas have been sold to date. It has to be
good.

El 3 (40 or 80 track)

BEEBMON
The most powerful machine code monitor

for the BBC Micro E24 .

DISASSEMBLER ROM
ONLY £16

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 (will not run with double density
DIFSsl facilities to discover the precise format of
your protected disc so that an exact copy can be
produced. Supplied with detailed instructions
Please specify 4 0  or 80  track disc when
ordering.

Only E20

Continued
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SIDEWAYS
ZIF SOCKET

Allows you to change your ROMs quickly and
efficiently, without opening the lid. The ZERO
INSERTION FORCE (ZIF) socket is located into
the ROM Cartridges position.

•  Very simple to install. NO SOLDERING
required. The ZIF (Zero Insertion Force)
eliminates the possibility of damage to your
ROM pins when inserting &  extracting,

•  The low profile o f  the socket allows
unrestricted access to the Keyboard.

•  A l l  data and address lines are correctly
terminated to ensure correct operation of suitable
ROMs with the BBC micro. We also supply a
purpose designed see-through storage container
with anti-static lining, allowing you to store up to
12 ROMs, protecting them from mechanical and
static damage.

•  This versatile hardware solves the problem of
running out of socket space. Simply lift the ROM
from the ZIF & insert a different one (No pulling
or pushing of Cartridges. It is a must for all
professionals and Hobbyists alike.I

•  BBC, 8  4- and Master compatible.
ONLY £15 (carr f  2)

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  2
Spare Cartridges   £ 2 5 0
Spare Rack   e 1 . 5 0

16K Sideways
RAM Modules

This is it! The revolutionary design RAM Module
you've been waiting for. Complete with such
features as read and write protection, these new
modules from Watford Electronics are ideal for
t ie hobbyist, software developer and ROM

Key points to note about this new addition to
the Watford range of products are:

•  Wr i te  protection (useful in a variety of
circumstances).

•  Read protection (allows recovery from ROM
crashes).

•  Compact construction.
•  M a y  be fitted in systems even with a ROM

board.
•  Mult ip le units may be fitted, even with a

ROM board.
•  N o  overheating or overloading problems.
•  Free utilities disc supplied.
•  Dan be used as a 16K PRINTER BUFFER.
•  Ideal for professional software development.
•  Supplied with utilities software disc.

Only: E29 (carr E2)

Optional extras
READ and WRITE protect Switches E 2  each

Battery for Battery Backup E 3

All prices exclusive of VAT

This is the RAM you've been waiting fort! This
battery backed up, write protectable 16K
sideways RAM board allows you to run from disk
every sideways ROM available. Beware of other
sideways RAM boards which are not backed up
as certain ROMs will not run in these boards
even though the RAM can be write protected.
The Battery Backup facility allows retention of
DATA after power off. On switch on the Micro
will think the WATFORD DISC RAM is a ROM.
Features available are:

•  N o  soldering or modifications to BAC micro
necessary.

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

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

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

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

•  ideal for Professional users to develop ROMs,
Backup facility allows testing of final versions
without using EPROMs.

•  The switch provided allows backup and write
protection to be switched off externally,

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

New Low Price: E30 (cart- E2)

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

PBOal

SOLID STATE
16K S IDEWAYS  R A M

PB05

This new unit from Watford, which utilises the
latest in Static RAM technology, offers 16k of
easy-fit sideways RAM in a very compact unit
with a footprint no larger than a standard 28pin
EPROM. With only a single flying lead
terminating in a mini hook-on probe, to fit. (no
soldering required) this compact unit works with
any BBC Micro with or without a ROM board.
Compatible with BBC B Pius. Like our other
16K RAM Modules, this unit is very simple to fit.

Only E 2 8  (carr 2)
Supplied complete with comprehensilde software
on Mac, Operating and fitting instructions.

Do you find the 16K Sideway. RAM Units
confusing? I f  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 from the boards
below. Options in brackets indicate possible
secondary choices
Do you require:
•  Sideways RAM for a ABC B?

Choose 1 , 2  or 3.
•  Sideways RAM for the B-i-? Choose 3.
•  A  small, basic module? Choose 3.
•  A  sideways RAM module for a ROM board?

Choose 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 o r  3
•  To  use sideways RAM as a printer buffer?

Choose 1 o r  3.
•  Battery Backup? Choose (1) or 2,
•  Wr i te  protect for RAM (makes ROM look like

RAM)? Choose (1) or 2.
•  Read protect (allows recovery from crashes)?

Choose 1.

Kay:
i )  16k Sideways RAM Module
2) 16k Disc RAM
3) Solid State 16k Sideways RAM

S O M E  R LESS
SIDEWAYS ROM
SOCKET BOARD

1

In the May 1988 Micro User's independent
review, the writer 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 from Watford Electronics
is designed specifically for those wishing to add
a ROM board to their own BBC without the
need to perform any soldering.
This new board expands the total possible
number of ROMs in a BBC from 4 to 16. Also
permissable, are various configurations of  RAM
(up to 16k) and different sized EPROMs (see
below).

Price: Only E32
Battery backup fitted E36

(carriage E2)

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 o f  the haus
itself. (No other expensive components are
required-)

rf

•  The key features of this new, no fuss, easy to
install quality product from BBC leaders
Watford Electronics are as follows:

•  Increase your BBCs capacity for ROMs from 4
to 16.

•  N o  soldering required.
•  Very  low power consumption.
•  Minimal  space required.
•  Compatible with Torch. D M .  RAM Card,

2nd Processor. etc.
•  Socket 14 can take the following chips:

2716 2 7 3 2 . 2 7 6 4 , 2 7 1 2 8 ,  6116 .6264 .
•  Read protect to make RAM "Vanish"; allows

recovery from ROM crashes.
•  Battery backup option for RAM chips.
•  Supplied ready to fit with comprehensive

instructions,
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Watford
R O M / R A M

CARD
A must feral! serious users

Watford Electronics announced the first ever
commercial ROM board for the BBC micro, the
Watford Electronics 13 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. This highly
versatile and sophisticated board represents the
latest in -2nd generation" sideways ROM
technology for the BBC micro, designed to
satisfy the serious BBC user.

•  NO SOLDERING required to fit the board.
•  NO overheating problems.
•  N o  User Port 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).
•  Total  number of ROMs increased from 4 to B.
•  U p  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 for CMOS RAM (ALLEVIATES
crashes during ROM development),
•  Separate RAM write register laiFF30 to
8iFF3F)_
•  Automatic write to currently selected RAM
socket for convenience.
•  Accepts any ROM.
•  FREE utilities disc packed with software.
•  Compatible with our ODFS board. 32k RAM
Card, Delta Card, sideways ZIF, etc.
•  Large printer buffer.
•  UNIQUE Fully implemented RAM FILING
SYSTEM (similar to the popular Watford INS).
•  ROM to  RAM load and save facilities.

The SFS (Silicon Filing System) can utilise up
to the full 128k of RAM (with the SFS in any
paged RAM) as a SILICON DISC. This behaves
as a disc drive, with all the normal Watford OFS

features lincludiny °SWORD &7F forROM-SPELL, etc. t o  provide an environment
that looks like a disc but loads and saves MUCH
faster.

The ROM/RAM Board plugs into the 6502
CPU socket. This leaves free all the existing
ROM sockets, which can still be used normally.

Any ROM that can be plugged into the BBC
micro's own ROM sockets may be used in the
ROM/RAM Board.

The ROM/RAM Board is supplied with all
ordered options fitted as standard. Upgrade kits
with full instructions) are available for all of  the

Options, should the user wish to upgrade in the
future. Please write in for further details.

INTRODUCTORY PRICES:
•  ROM/PAM card with 32k dynamic RAM E 4 5
•  ROM/RAM card with 64k dynamic RAM E 6 5
•  ROM/RAM card with a massive 128k
Oynamic RAM E 9 9

(carriage on ROM/RAM Card E31
OPTIONAL EXTRAS:

•  16k  plug-in Static RAM kit E 6
•  Battery backup E 3
▪ Read and Write protect switches E 2  each
Complete ROM/RAM board

tall options installed) E 1 1 5

ZeWtoetest

The M O D E M  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. 300/300,
1200/75 I t  75 /1200 UK and BELL (USA) are all
supported.

The features that make Le MODEM such goodvalue are:
•  A  complete communications terminal that
transforms your BBC Micro into a very powerful
World/wide data transfer system.
•  Au to  Dials, Auto Answers, and Is completely
Controlled by your Micrn There are no external
controls!

•  Al lows you to access PRESTEL, 8,T, GOLD,
THE SOURCE, MICROLINK, MICRONET,
MICRO WEB. THE TIMES NETWORK, MICRO
LIVE IBBC 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 terminal allowing
TELESOFTWARE to be downloaded
•  A  comprehensive BO column terminal. This
includes XMODEM error checked transfer
protocol, to allow error free data transfer
anywhere in the worldl
•  FULLY controlled by simple 'COMMANDS
allowing you to control i l  from your own BASIC
programs. To get you started we supply a FREE
disc of  bundled software'
•  Connects to the 1MHz bus, A 'AUDIO
ONIOFF command allows you to actually hear
the telephone line through your BEIC 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
nothing else except a BBC Micro to
communicate with computers all over the world.
•  FREE 3 months subscription to MicroLink.

•  B T  Approval applied for,

P r i c e : E 8 9
(carr E3)

PROHI
E . . ,
• • •  •

Yyn by • •
AcOro

(Price includes, Le Modem, Software ROM,
Cables &  Comprehensive Manua l )

(Write in  fo r  fur ther  details)

Nightingale Modem
SPECIAL PRICE to our Customers

E115
(carr E3)

(Price includes: Nightingale Modem, Commstar
ROM pack, Cables & Comprehensive manual)

Nightingale Modem without software O n l y  E99
COM MSTAR ROM package only E 2 9

(P&P on modem E2,00)
Auto Dial/Auto Answer Board
Auto Dial Utilities Disc
OBBS Bulletin Software

£4.8
E9•50

E20.00

Viglen Console Unit
Enhance the appearance and convenience of
your BBC Micro with the Viglen console unit

BTTELEPHONE CONNECTORS
LJU 1 / 4 A  Mini Line Master
LJU 1 / 6 A  Mini Line Slave E 3  00
LJU 2 / 4 A Line Master   E 4 • 0 0
LJU 2 / 6 A Une Slave   E 2 , 5 0
LJU 3 / 4 A Flush Master  E 3 . 8 5
U U  3 / 6 A Flush Slave   E 2 . 7 5
U U  10/3A Dual Splitter   E L M )

4 Way BT Plug   E 0 . 7 5

Versatile BEEB SPEECH
SYNTHESISER Unit

E42 (cam £4)

The Watford Speech Synthesiser is a very flexible
speech synthesis unit based upon the powerful
phonemes system. This system stores the
building blocks of speech (called phonemes) and
allows you to combine them quickly and easily to
form virtually any word imaginable.

Supplied with an advanced ROM, you are
provided with a 500  word dictionary to get you
started. These can easily be added to by
following the notes given in the comprehensive
manual.

SPECIAL PRICE E32 (carr C2)

PLINTHS FOR BBC MICRO,
MASTER &  PRINTERS

Protect your computer from the weight and heat
of your monitor. The ABC 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. I t
allows for access to the paper from the front as
well as from the rear. (a facility not often
thought of in similar products) i f  the paper is
located beneath the plinth. This is a very
convenient way to work especially if your work
area is not deep enough to take the printer and
paper separately.

SINGLE BBC PUNT H .  ,  E l l  (cart.. t  1.50)
DOUBLE BBC PLINTH £ 2 0  (carr. C2.00)
PRINTER PLINTH  e l °  (carr, £1,501
SINGLE MASTER PLINTH  L 1 4  lcarr E1.50I
DOUBLE MASTER PLINTH £ 2 5  leen 12.00)

Continued
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COMPUTER CONCEPT'S

ROMS
ACCELERATOR
CARETAKER Basic Utility
Graphics ROM
Disc Doctor ROM
TERM I
COMMUNICATOR
SPEECH ROM
Print master

Wordwibe

Wordwi5e p1u5
E40

VVe are giving away absolutely FREE,
the superb Word-Aid ROM worth E24,
with every WORDWISE PLUS package
bought from us.

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 WORDWISE PLUS.

•  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
•  Pr int  Multiple copies of a document.
•  Mult ip le file options for print and preview._
•  Address finder.
•  Label printer.
•  Mail-merger.
•  Numberldeleteirenumber,
•  Clear text/segment area.
•  BBC B, 8+  and Master compatible,

(NB. Word Aid requires a Disc Interface in your
Micro)

HI-WORDWISE-PLUS
Supplied on disc. This version requires a
WORDWISE-PLUS ROM to be present in the
machine_ It gives up to 44k of text space on the
6502 2nd processor.

£5

Inter SHEET £40

1CHART
Computer Concepts'

long awaited
Inter-WORD

Only: E49
Special price to Wordwise Plus owners. Please
quote your reg, number and pay.

Only:E39

All Prices Exclusive of VAT

E25

£48
£27
£ 2 3
£24
£27
E49
£24
£24

Only E24

ONLY: E26

32K
SHADOW RAM-

Printer Buffer
Expansion Board

A M U S T FOR WORD PROCESSING

Watford Electronics now brings you the latest
state-of-the-art MEMORY EXPANSION BOARD
for your BBC microcomputer. Don't throw away
your BBC B for a BBC B .  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 o f  extra RAMII  I

•  IMPROVE your WORD PROCESSING system,
whether disc or cassette based. Don't wait for a
slow printer -  type in text while printing. TWO
JOBS DONE SIMULTANEOUSLY and f  100+
saved on a printer buffer,

•  -V IEW-  Wordprocessor users can now type ip
letters in 80  columns and have up to 28.000
bytes free -  5 times as much as normal.

•  I n  WORDWISE (or WORDWISE-PLUS).
preview in 80  columns with the full 24K of text
in memory. This product is recommended as an
ideal complement by Computer Concepts.

•  Combine GOOD GRAPHICS and LONG
PROGRAMS. Use the top 20K of  the expansion
RAM as the screen display memory, leaving all
the standard BBC RAM free for programs.
Benefit from MODE 0/112 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
1•FX15,21,138,145ADVAL 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 (120-0 ,
WORDWISE-PIUS. Music 500's AMPLE/. This is
because our board, unlike those of our
competitors, is connected to the computer by a
ribbon cable and has the power consumption of
a couple of ROMsl

•  Achieve EASY OPERATION with ROM based
software. A large range of commands is available
for machine code and BASIC users, including
some useful 'HELP messages, and a
comprehensive manual is supplied free.

•  Unique facility to turn ROMs off and on again.
Unlike all other ROM managers, this feature does
not use 'unofficial' memory. Two bytes of
normally user-inaccessible memory on the RAM
card are used to ensure ROMs are disabled
WHERE OTHER ROMS FAIL

Only: E59 (cur f2)
(Price includes a comprehensive manual

and the ROM)

Only e n  (carr E2)

V IEW
VIEW WORDPROCESSOR 2.1

VIEW 3.0 ROM
Price: Only E56

HI -V IEW
A special version of VIEW designed for use wi
6502 2nd Processor. Available on disc, i t  c
47K of text memory.

Only E10

BROTHER HR15  PRINTER

OnlyE10

Only: El 0

SPECIAL OFFER

packaging

Acorn's
Speech Synthesiser

Package

E3

Clearance price Only:El 9

INCREDIBLE
WORD PROCESSING

DEAL I  I
Watford Electronics, already renowned for
quality products at discount prices, are
offering, the truly spectacular BARGAIN OF
THE YEAR!

A Wetford's 32K RAM Card (offering
printer buffering and shadow screen RAM
facilities) with the well known WORD WISE
PLUS Word processor.

32K Shadow RAM Card/Printer Buffer
and Wordwise Plus (a very powerful
package) for the absolutely astounding
price of.'

(PS. For an extra f  14, we  wil l  include
Word-Aid ROM package for the Wordwise
Plus, i f  bought at the same time.)

E 3 7

VI EWS H E ET (Acornsoft) E 3 7

VIEWSTORE E 3 7

VIEWSPELL E 5 0

VIEWPLOT Disc E 2 5

Watford's own Sophisticated
VIEW PRINTER DRIVER

for Epson FX80 &  KAGA KP

VIEW DRIVERS FOR &

th
ffers

6

VIEW/VIEW SHEET PRINTER
DRIVER for SILVER REED

(Officially approved by Silver Reed)

C o m p l e t e  w i t h  m a n u a l  i n  i t s  o r i g i na l



ARIES
CORNER

Aries Computers was the first company to
commercially market what is now known as
SHADOW RAM. As part of i f  s continued
expansion policy, Watford Electronics is
proud to announce that the Aries range is
now available exclusively from Watford
Electronics and their dealers.

The Aries range. designed by experts
offers you the solution to your upgrade
nightmares. All the Aries products are
compatible with double density disc
controllers, moderns, second processors..
ECONET, hard discs, EPROM programmers
and of course, other members of the Aries
family and most of the much wider Watford
family (some products advertised here
perform identical functions and hence
cannot be used together). Several major
companies now test all their products to
ensure compatibility with the Aries 820  &
B32.

In quality of construction, the Aries
range sits alongside the Watford range in
setting a standard against which others are
judged. Custom made connectors eliminate
the damage to the BBC machine caused by
inferior products.

The Ar ias  B-32
Shadow R A M  Card

18 months of intensive research and
development have produced a worthy
successor to the widely acclaimed
Aries-1320; the revolutionary Aries-832.
This 'second generation' expansion board
features 32k of RAM and a 16k ROM
socket..

Like the BBC B+, the B32 provides 20k
of shadow screen RAM and 12k of
Sideways RAM. Unlike the 13÷, the 832 has
simple software commands which allow the
user to reconfigure the RAM as 16k of
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,
Cornal. Forth, Lisp and BCPL programs in
any screen mode. The business user gets
extra memory for View, ViewSheet,
Wordwise Plus and many othr 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 832'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-832 control ROM does not use up
one of your existing ROM sockets.

Price: B-32 E 8 0  (cam f  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 8 -20  and the
Aries 8-32. For the business user or
educationalist, the compact and secure
internal fitting is ideal, with the ROM board
tucked neatly inside the lid where i t  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 (ZIF) sofket may be fitted to the
board to enhance this mode of operation.

The 912 provides a total of twelve

sideways ROM sockets (the four in the
original machine are replaced by the twelve
on he 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 812 system consists of two parts. a
large detachable 'mother board' which
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 1320, 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 - 1 2 E 4 0 .  Aries B - 1 2 C E 5

THE ARIES B-488
IEEE-488 INTERFACE

UNIT
The Aries-6488 is an interface unit to
enable the BBC micro to control and
monitor IEEE-4813 bus systems, The
IEEE-488 bus (also known as the GPIS'  or

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: E 2 3 8  (Carr

E3)

THE ARIES RANGE
HARDWARE

REQUIREMENTS
Aries B-32 -  BBC B, MOS 1.20, hardware
plugs into CPU socket.
Aries B-12 -BBC B, MOS 120, hardware
plugs into all four sideways ROM sockets
and connects to the 1332 or the 820. The
adaptor Arles 8-12C module is necessary
where these are not fitted.
Aries 8 .488  BBC B, MOS 1,20, Hardware
plugs into 1MHz Bus.

VISA

CREDIT CARD 24 HOUR
Ansaphone Hot  Lines
(0923) 50234/33383

e i )J
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, 4 0  and 80  column operation. Compatible
with ASMO 1449). English/Arabic printer
interface software. Numeric entry from either left
or right of number. Communications software to
send or receive 7 or 8 bit data.

Different shapes of Vowels (e.g. Shadda,
Friths, etc). Different shapes of Harnza. Full
English and Arabic character sets with all specialcharacters.

E85

(Price includes Alnoor ROM, Operating Manuals
& a full set of Arabic/English Keytops

OFFICE MATE
Databas • -  Set up a computerised -card index'
system and add record/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.
Beebolot wil l  take files created by Beebcalc to
provide data portrayal in graph, histogram or pie
chart format.
BEESPLOT -  Provides an easily assimilated
visual representat ion  o f  numer ica l  date.

WORDPROCESSOR Provides many routines
found in  large and expensive packages.

OFFICE MATE Only £10
(Cassette or Disc)

OFFICE M A S T E R
C A S H B O O K -  A complete "Stand Alone"
accounting software package for the cash based
sole trader/partnership business. I t  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 A/C:
Balance Sheet.

MAIL IST -  A very versatile program. Enables
you to keep records of names and addresses and
then print, examine, sort arid find them, all with
special selection techniques.
EASILEDGER -- A management aid software
tool designed to run alongside an existing
accounting system. Essentially a Debit/Credit
ledger system which can handle sales, purchase
and nominal ledger routines to provide instant
management information.
INVOICES &  STATEMENTS  -  Greatly
reduces the time and cost of preparing Invoices
and Statements by storing essential information
like customer names, addresses and account
numbers, Has VAT routines and 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 value. current gross margin, cost
of bringing stock to minimum level, units in stock
ordering, quantity and supplier detail.

All this for only E21
(Cassette or Disc)

Money Management
This disc based software allows individual
transactions to be stored and retrieved for upto 5
Bank alc and 5  Loan accounts,

Price: Only E l l
L.B.O. Rom

Life & Business Organiser
Use L e o  to organise your life from today until

1999! It can handle literally hundreds of
multi-line messages, as many as you are ever
likely to need. Despite the very wide range of
facilities offered, this professional program is
VERY easy to use arid requires absolutely NO
knowledge of computers. A vital aid to youreveryday life. LBO is GREAT FUN TO USE!

Price only:El 7

D O D   Suite
Integrated

Software System
-BASE E l  5
-CALC E l  5
-PLOT El 5

COMBO PACK All 3 together E36

Continued

'4N,113



B O O K S  (No VAT on Books)
30 Hour BASIC (BBC Micro) E 7 . 9  5
40 Best machine Code Routines E 7 , 9 5
6502 Assembly Language Program E l  9.95
6502 Application E l  1.95
6502 Assembly Lang. Subroutines E l  9.95
6502 Development System E 7 , 5 0
68000 Assembly Lang. Programming £ 1 9 . 9 5
68000 Machine Code Programming
E12.95
68000 Programming the E 2 2 . 9 5
6809, Programming the E l  6.95
A User Guide to Wordwise Plus E 9 . 9 5
A Young persons Guide to

BBC Basic E 5 . 9 5
Advanced Disc User Guide E  14.95
Advanced BASIC ROM User Guide 1 9 . 9 5
Advanced Machine Code Technique

for BBC E 7 . 9 5
Advanced Programming for BBC E 6 , 9 5
Advanced User Guide for BBC E l  3.50
Advanced Graphics with BBC f  9_95
Assembly Language Programming on

BBC Micro £ 1 1 . 5 0
Advanced Programming Techniques

for the BBC Micro E 8 . 9 5
Adventure into BBC BASIC E 6 . 9 5
Applied Assembly Lang. for BBC E 9 . 9 5
Assembler Routines for the 6502 E 7 . 9 5
Assembly Language Programming FOR the

BBC Micro f  9.95
Assembly Language Programming on the

BBC & Electron E 8  95
E8.95Basic Programming on the BBC Micro

Basic ROM User Guide E l  1.95
Basic User Guide for BBC Micro E  I 0,00
BBC B .  User Guide E 1 4 , 9 5
BBC BASIC € 5 . 9 5
BBC Forth E 7 . 5 0
BBC Machine Code Portfolio E 7 . 9 5
BBC Master 128 High Flyer E 1 0 . 9 5
BBC Micro Advanced Ref. Guide E 1 0 . 9 5
BBC Micro Advanced
Programming E 9 . 9 5
BBC Micro Book BASIC Sound &

Graphics E 7 . 9 5
BBC Micro ROM Book E 9 . 9 5
BBC Micro Disc Companion E 8 . 9 5
BBC User Guide E 1 0 . 0 0
BCPL User Guide £ 1 4
Complete FORTH E 6 _ 9 5
CP/M - 86 User's Guide E 1 9 . 9 5
CP/M Bible E 1 6 , 5 0
CP/M Handbook with M PM E 9 . 9 5
CP/M Plus Handbook E 1 3 . 9 5 .

, C P / M  Soul of E l  6.50
CP/M The software BUS E 9 . 9 5
Creative Animation & Graphics E 7 . 9 5
Creative graphics on BBC Micro E 7 . 5 0
Disc Drive Projects for Micros E 5 . 4 5
DISC FILING SYSTEM (DFS)

Operating Manual for BBC E 8 . 9 5
Disc Programming Techniques £ 9 . 9 5
Discovering BBC Micro Machine Code E 6 . 9 5
Disc System for the BBC Micro E 6 . 9 5
Exploring FORTH € 8 . 9 5
FORTH on the BBC Micro E 7 . 5 0
Functional Forth for the BBC Micro E 5 . 9 5
Games BBC Micro Play E 6 . 9 5
Graphics for Children E 6 . 9 5
Graphs & Charts on BBC Micro 1 7 , 5 0
Guide to BBC ROM E 9 . 9 5
Hackers Handbook E 4 . 9 5
Hackers Handbook - New E 6 . 9 5
Handbook of Procedure & Functions for the

BBC Micro E 6 . 9 5
nterfacing & Robotics on BBC E 1 5 . 9 5
nterfacing Your BBC Micro C 8 _ 9 5
nu) View E 4 . 5 0
ntroduction to COMAL E 9 . 5 0
ntroduction to LOGO E 6 . 9 5
ntrcklucing 'C' E 9 , 9 5
ntroducing CP/M on the BBC Micro Z80

2nd Processor E 9 . 9 5
ntroducing LOGO E 5 . 9 5
ntroduction to FORTH E 8 . 9 5
ntroduction to PASCAL E 1 7 . 9 5
SO-PASCAL Reference Manual £ 9 . 9 5

.,Let your BBC teach u to program E 5 . 4 5
LISP 2nd Edition E 1 4 . 9 5
LISP. A Beginners Guide to E 1 0 . 9 5
Logo Programming E 9 . 9 5
Mysteries of DISC DRIVES and DFS

REVEALED £ 5 9 5

Mastering CP/M f  17.95
Master Advance Reference Manual E 1 9 . 9 5
Master Reference Manual Part 1 E 1 4 . 9 5
Master Reference Manual Part 2 E 1 4 _ 9 5
Micronet Handbook 6
Programming the 6502 E t 1 6 ' . 9 9 :
Programming the Z80 E 1 9 , 9 5
Sencing & Control Projects for BBC E 5 . 9 5
S-PASCAL on BBC Micro E 7 . 5 0
Structured Basic E 7 . 9 5
Structured Prog. with BBC BASIC E 6 . 5 0
Termulator Manual E 4 . 9 5
The Complete FORTH 95
The Complete Programmer f E 5 6 . . 9 5
The Epson FX/KAGA PRINTER

Commands REVEALED E 5 . 9 5
Turtle Graphics on BBC Micro £ 7 . 5 0
Using Floppy Discs with BBC Micro E  5.95
View 3.0 User Guide C I O
View Guide E 4 . 5 0
Viewsheet User Guide E  1 0
Viewstore User Guide E 1 0
Using BBC Basic E 4 , 9 5
Wordprocessing BBC Beginners Guide E 7 . 9 5
Wordstar & CP/M made easy t
Wordwise Plus Guide E  97:4955
Z80 Assembly Language

Programming E 1 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 18K: 2716. 2516, 2532, 2564, 2764 and
27128. Al l  manufacturers' specifications have
been followed to program EPROMs at the
correct speed -  wrong timings could destroy
your EPROM& The unit has its own power
supply so does not put heavy loads on the BBC
power supply as do some other units. Connects
directly to the 1MHz bus following all Acorn
recommendations on addressing and bus
loadings.

SOFTWARE PACKAGE
The software is supplied on an EPROM which
plugs into the Micro and is instantly available
with a single command (no time wasting as on
Cassetteddisc loadingl, I t  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 cart%)

TEX EPROM ERASERS
EPROMs need careful treatment if they are to
survive their expected lifetime. Over erasure of
EPROMs very rapidly turns them into ROMsl 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 ES -  Standard version erases up to
16 chips C 2 8  icarr C21
•  ERASER  OT -  Deluxe version erases up to
18 chips. Has automatic safety cut-off to switch
off the UV lamp when opened. ,  £ 3 0  (can E2)
•  Spare UV tubes. £ 9

BEEB
VIDEO DIGITISER

0111"
/ - * *

Using any source of composite video (colour or
monochrome) and the Watford Beeb Video
Digitiser, you can convert an image from your
camera into a graphics screen on the BBC Micro,
This uses the full graphics capacity of the BBCmicro in modes 0, 1 or 2. The video source may
be a camera, video recorder or television, and is
connected via the video output socket.
Images produced can be compressed, stored to
disc, printed on an Epson compatible printer,
directly used to generate graphics, analysed for
scientific and educational use or converted to
other formats e.g. Slow Scan TV or receiving a
picture from a remote camera using a modem
The output from the digitiser exactly matches the
graphics capability in each mode, with up to 8
levels of grey in mode 2. The unit connects into
the User Port and automatically scans a
complete picture in 1.6 seconds.
Both the black and white levels can be adjusted
manually for the optimum picture, or switched
automatic for unattended use. The image
produced can be reversed if necessary.
Full controlling software is supplied on a normal
sideways ROM end 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 this
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 horn
BASIC or other languages are all provided in the
extensive manual supplied.

M O  (Carr. £3)
iPrice includes: Digitiser Unit, Software in ROM
& a Comprehensive Manual)
)BBC B .  and Master compatible, except Master

with Econet)

Magazine Maker
(As seen on TV)

A combination of the AMX Pagemaker and
Watford's Beeb Video Digitiser.

Using any video that provides a composite
signal and the digitiser. images from a camera c
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 pace

With Pagemaker's many features, a variety
pictures can be composed -  the only l imit being
the imagination.

Pictures can be doctored using Page maker 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
load in wordvvise 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 Li 29.00 (can% f 3)
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W a t f o r d  E l e c t r o n i c s
JESSA HOUSE, 250, Lower High Street, WATFORD, ENGLAND

Telephone: (0923) 37774; Telex: 8956095 WATFRD

VOLTMACE JOYSTICKS
Delta 35 SingleJoystick
Delta 39 Twin Joysticks
Delta 149 Single Joystick
Delta 14B/1 Adaptor Module
Transfer Software Disc/Tape

ROM EXTRACTION TOOL
This extremely useful tool allows you trouble free
chip removal  f r o m  you r  compu te r  by  d is t r ibut ing
the removal force over the whole body of any 24
or 28 pin chip.

SURGE PROTECTOR Plug
Fitted in place of your normal mains plug, this
device protects your equipment against mains
surges. Nearby lightning strikes, thermostats
switching and many other sources put high
voltage transient spikes on to the mains. This
can lead to data corruption in memory and on
disc and can result in spuriously crashing
machines. A roust for every computer user.

Protection for only E8.75

ATTACHE CARRYING
CASE for BBC Micro

The Attache carrying case is attractively finished
in mottled antique brown leatherette. The case is
made of tough plywood, providing a very solid
and safe way to carry your BBC micro. There is
room provided to fit all the leads necessary
behind the computer and manuals in the front.
Locks supplied with two keys. Price 1E131E2
carr.)

28 p in l lF  SOCKET (Testool) E 1 3 . 9 5

- 28p1n D M  HEADER PLUG
SOLDER type E 1 . 5 0
IDC CRIMP type £ 1 . 9 5

SPARES for BBC Micro
Keyboard
UHF Modulator
Speaker Grill
Power Supply

£46
E4el
59

Replacement FLEXIBLE
KEYBOARD CONNECTOR

E3

away  D I P  S W I T C H

DISC DRIVE INTERFACE LEADS
ABC to Disc Drives Ribbon Cable
Single E4 T w i n  ES

ROB (6 PIN DIN)
RS423 (5pin Domino)
Cassettel7 pin DIN)
ECONET (5 pin DIN)
Paddles 1 5  pin 'DI
ABC Power Plug 6 way
Disc Drive Plug 4 way
RRCP0vvEr Snrket 6 way

Price: E2

Keystrip
Case
Speaker
Keyswitch

CONNECTING LEADS
All ready made and tested)

CASSETTE LEADS 7 pin DIN Plug
to Spin DIN Plug + 1 Jack Plug
to 3 pin DIN Plug + 1 Jack Plug
to 7 pin DIN Plug
to 3 Jack Plugs
6pinDIN t o 8 p i n D I N  Plug ( R I M

MISCELLANEOUS
CONNECTORS

Plugs
30p
40p
25p
20p
80p
sop
75p
Bop

£10
Ele
£12
£12

E7

E2
£25

E2
El AO

E0115

E2.130
E2.00
E2.50
£2.00
E2.543

DISC DRIVE POWER LEADS
Supply f rom B B C  power  supp ly  t u  s tandard D i sc
Drive connector.

Single E3.00 D u a l  £3.75

Sockets
45p
sop
65p
30p

200p

959

Watford
Electronics'
Dealer's List

UNITED
KINGDOM

Akhter Instruments Ltd, Akhter House, Perry
Road, HARLOW. Essex

BEEBLIG, Dolphin Place, Holywell Hill, St.
Albans, Harts

Cambridge Computer Store. 1 Emmanuel Street,
Cambridge

Citkit Distribution Ltd, Park Lane, Broxboumea,
Herts.

Dennis Spitz Computers Inc. 86 Golders Green
Road, London  N I N I  I

Greenbank Electronics, 92 New Chester Road,
New Ferry, Wirral, Merseyside

Gemini Marketing Ltd, Exmouth, Devon

Microman Computers, Rainford Industrial Estate
Mill Lane, Rainford, St. Helens

Peartree Computers Ltd, Falcon House, High
Street, Huntingdon Cambs.

Twilistar Computers Ltd. Apex House, Blandford
Road, Norwood Green. Southall

Verospeed L td ,  B o y a n  W o o d  Eas t le igh ,  Han ts

OVERSEAS
DEALERS

Absolute Electronics, 483 Centre Road,
Bentleigh, Victoria. Australia 3204

Alpha Computer Co, Shop 314 Chi Fu
Commercial Centre, Chi RI Fs Yuen, Hong Kong,
Tel: 5-506592

Computer Distribution Company. Parklaan. 47,
B-9300 Aalst. Belgium

ECD By, Voldersgracht 26, 261 1 EV Delft,
Holland

LENDAC DATA SYSTEMS, 8 Dawson Street,
Dublin 2, Ireland

Scientex P.V.B.S., Zilversmidstraat 2, 0 -2000
Antwerpen, Belgium, Tel: 03 233 59 06

Techno-Matic Data, Holbergsgade 19, 1057
Kobenhavn K. Denmark

Velobyte, Scheaedyksadyk SA, 3011 ( B
Rotterdam. Holland, Tel: 4138197

Viking Teen°. Vestergade 12.1, 9620 Aalestrup,
Denmark, Tel: 08  642522

8271   E 3 6
053691   £ 3 . 5 0
DS8BLS120   E 3 . 0 0
LM324   E 0 , 4 5
SN76489   E 5 . 5 0
SAA5050   E 8 • 7 5
UP07002  E 4 . 4 0
2764- 250nS  E 2 . 0 0
27128-250n5 £ 2 . 5 0
27512 E l  8
4013 . . . . . . .  6 0 p
4020  € 0 . 9 0
4464  E 8
4816 RAM  E I • 7 5
6264LP-8K

RAM  E 3 . 0 0
6502ACPU   E 5
65CO2 CMOS E 1 0 . 0 0
65C12   C S
6512A   £ 1 0 . 0 0
6522  E a  .40
8522A   E 5 . 0 0
6845SP   £ 8 . 0 0
7438  4 0 p
74LSOO  2 5 p
74LSO4  2 5 p
741.510   2 5 p
74LS123  B o p
74LS163 7 0 p
741S244  B O p
74LS245  E 1 . 0 0
74 LS373  E 1 . 0 0
7415393  E 1 . 0 0
75453  7 0 p

ASSORTED
ROMS

ACORN BASIC2 E l 9
ACORN ADFS   £ 2 5
ACORN DNFS C 1 7
Acorn OS 1 2  E 6
Acorn OS B + E 2 5

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 if required. Very
useful for tidying up all the mains leads from
your peripherals Allows the whole system to be
swi tched on  f r o m  one  plug.E 9 . 5 0  ( C a r r  E 1 . 6 - 0 )

ACORN
M U S I C  500

The Acorn Music 500 System is probably the
most powerful piece of music generating
hardware available for the BBC Micro.

E 1 7 2  (carr E4)
Software Disc 'Mu-500'
has 13 tunes Only:  ES

CHIP SHOP
Acorn BCPL   E 4 2
BCPL Calc Pack £ 1 5
BCPL Stand Alone
Generator   E 3 8
Basic Editor  E 2 5
BROM £ 2 8
Buffer & Backup £ 2 0
Beebmon  E 2 2
Beebfont
Acorn COMAL
Acorn FORTH
Acorn Graphics
Graphics Extension
Rom
GXR-B
GX - B  +
Acorn LISP
Acorn LOGO
ISO Pascal
ISO-Pascal Stand
Alone Generator
ICON Master
Logotron LOGO
Micro Prolog
Microtext ROM
ROMIT
Serial M A
Video ULA
TERMULATOR
MUROM
SLEUTH ROM
STUDIO 8 Disc
Toolkit Plus
Communicator
Disassembler
Help II
Mini Office E 1 4 . 5 0
View 2.1   E 3 7
View 3.0  E 5 6
Hi-View   £ 3 6
Viewsheet  E 3 7
Viewstore   E 3 7
Viewspell  E 5 0
Viewplot Disc   E 2 5

E 2 5
£36
£32
E25

£21
£ 2 2

£35
E42
£42

£30
£28
£52
£62
£48
£29
£13
EIS
E25
£21
E24
£18
£31
E49
£16

E 2 7

Prices subject to change without notice and available on request. ALL OFFERS subject
to availability.
Mail Order and RETAIL SHOP. Trade and Export inquiries welcome.
Government and Educational Establishments' OFFICIAL ORDERS Accepted.
Shop Hours: 9t)Osm to 6.00pm. Monday to Saturday. Thursdays Sam to Elpm. (Free Customer's Car
Park)

VAT:  UK customers please add IS% VAT  to cost incl. Catrusge
CARRIAGE: Unless stated otherwise, minimum El on all orders. E2 on Larger item..
On bulkier items, £7  Securicor charge applies. Overseas orders, carriage is charged at
cost.
Specifications of  all products are given in good faith but in subject to change without
notice. Some items vary in their availability. Please ring for latest delivery situation.
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INTER-WORD

INTER-WORD is the newest
and the most comprehensive
word processor ever produced
for the BBC Micro.
•Part of the only truly integrated
suite of programs for the BBC
micro. This enables
INTER-WORD to run
alongside the other members of
the ROM-LINK family such as
INTER-SHEET. Multiple
documents (together with sheet
data etc.) can be held in
memory at the same time and
data transferred from one to
another.

'Truly WYSIWYG. i.e
INTER-WORD shows an
accurate screen representation
of the final printed page at all
times.
'Supplied on a special 32K
ROM, the chip is compatible
with all machines.

'Supports 40,53,80 and 106
column screen modes with
either 25 or 32 lines on screen.

'Compatible with BBC B, B+,
Master, Aries, Watford and
now Solidisk shadow RAM
boards.

'Multiple column printout and
multiple copy options.
'Mail merging facilities built in.
Allows merging from another
INTER-WORD document or
from other INTER programs
such as INTER-BASE.

• •-:••••• ::::::

INTER-WORD is the third in the ROM-LINK series of application programs for the BBC
Micro-computer and this is the most ambitious suite of programs to be written for this machine.
Each part of the suite offers a superior alternative to the competition. A s  a complete integrated
suite of programs there is nothing better available for any micro computer.

THE NEW
WORDPROCESSOR

FOR THE BBC
MICRO

The ROM-LINK suite, of
which INTER-WORD is an
Important part, is a uniquely
flexible set of integrated
ROMs, compatible with all
models of the BBC micro.

604:411.1%
2 1 1 g b a t  •  a  I O r a   A l b

M O K E l f • R A C I E

C  a s s  DITEMORD—dir yes dssetbedi fats I I  Wong
AvAi,4t4 whgon purrharznq f r r E r .

atrentia-

The f i r s t  publ ished rev iew
of INTER-WORD says:
" t h e  m o s t  s i g n i f i c a n t
p r o g r a m  s i n c e  WORDWISE"

"INTER-WORD o n  t h e  B B C
M i c r o  c o m p a r e s  f a v o u r a b l y
w i t h  w o r d  p r o c e s s o r s
c o s t i n g  f i v e  o r  t e n  t i m e s
as m u c h  r u n n i n g  o n  t h e
IBM P C  a n d  t h e  l i k e . "

"INTER-WORD w a s  a  r e a l
p l e a s u r e . .  . a  t r u l y  w o r t h y
s u c c e s s o r  t o  WORDWISE"

Gordon Ta y l o r  A B  C o m p u t i n g

• B t f s u p p o r t  for different ' \
printers. There is no need for
additional printer drivers, as the
user can define the codes
required for bold, underline etc.
Once defined for a particular
printer these codes can be saved
for later use. Like
WORDWISE, INTER-WORD
also has the ability to send any
control codes to the printer at
any point in the line, thereby
giving access to all its features.

•Powerful search and replace
facilties include wildcards, and a
case sensitivity control. There
is also a quick 'go to' search
option.
'Special attention has been paid
to screen update speed, ensuring
this is one of the fastest screen
editors around. There is no
waiting around for the text to
reformat.

' I f  the page size is changed, or
the margins are altered, all text
is re-formatted to the new
settings instantly.
'Any specified part of text, page
or range of pages may be
printed (or spooled to disc) via
simple to select menu options.
•Fully compatible with DFS,
ADFS, ECONET and any other
Acorn compatible filing
systems.
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1NTER-WORD supports documents much
larger than memory. This special 'multi-file'
mode is both simple to use and far superior to
other forms of continuous processing. B y
linking a list of files together INTER-WORD is
able to treat these as if they we just one long
piece of text.
The multi-file menu allows the insertion and
deletion of any file and the printing of the whole
document.

Save entire text
!BOOT
CHAPT1
CHAPT4
DUMP
FSEL
IWERRATA1
MUST
MANUAL
RUBBISH

11
CHAPT2
CHAPT5
EXAMPLE
INDEX
NORD
LETTERS
PRINTERS
Si

Select or enter filename

accounts
CHRPT3
codes
fl ist
IWERRATA
LABELS
LOAD
RAMDUMP

T e l e p h o n e  o u r  h o t l i n e
w i t h  a n  o r d e r  o n  A c c e s s
o r  B a r c l a y c a r d  a n d  w e
w i l l  d i s p a t c h  i t  w i t h i n
2 4  h o u r s .

( 0 4 4 2 )  6 3 9 3 3

E X P R E S S  O R D E R S

computer Concepts

The format of text in INTER-WORD is
controlled by rulers rather than embedded
commands. A ruler can be inserted at any
point simply by pressing a single function
key. This ruler will affect the format of all
text after it. By  simply dragging the margin
or tab indicators on the ruler all text
controlled by this ruler is instantly
re-formatted to the new settings.

Multi-file
Current document
manual
Current f i l e
CHRPTI
Insert filename
Remove filename
Print document
Create new document

i le l i s t

Ni161,211
CHAPT3 1 8
CHAPT4 1 7RR 3 :
CHAPT7 3 7
INDEX 4 5

A special file selector is used whenever a
filename is requested. Instead of having to
remember and type the required filename,
INTER-WORD will display a list of all the
filenames. The user simply has to move the
highlight to the required one and press
RETURN.

When text is saved, all the current options are
saved with it, including cursor position, screen
mode and colours, current page layout etc.

)

Computer Concepts have been producing top quality software for the BBC machine since its
launch. We designed and produced WORDWISE the most successful program ever produced
for this machine. I t  is with this background that we can guarantee INTER-WORD is the
best word processor for the BBC Micro. I f  you do not agree then just return it for a full , no
quibble, refund.

2 0 % d i s c o u n t

RRP E O M  + VAT (E56.35 incl.)

Ava i l ab le  to  al l  W O R D W I S E  P L U S
o w n e r s .  S i m p l y  q u o t e  y o u  se r i a l
n u m b e r,  n a m e  a n d  a d d r e s s  w h e n
o r d e r i n g  d i rec t .  D i s c o u n t  p r i c e ;
E39.20 + VAT (E45.08 incl.)

Gaddesden Place, Hemel Hempstead, Herts HP2 6EX
Telephone: Hemel Hempstead (0442) 63933
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M A S T E R  1 2 8
Complete With Internal
Software

• I  M a s t e r  Turbo Upgrade
Master Econet Module

•  M a s t a t  ET
• M a s t e r  512 Upgrade

Master SC OPOlacle
Epram Cartndge
Reference Manuel Part
Reference Manual Pert 2
8502 Second Processor
280 Second Processor
Acorn Prestel Adaptor
ArAirn Teletext Receiver

▪ W i n c h e s t e r  Disk OriSie
▪ 1 0  MBYTES

Winchester Disk Drtve
30 MBYTES
IEEE Interlace
Music SOO ( 1 1 8 . 0 0
E C O N E T  A C C E S S O R I E S
loom Cable 0 9 . 0 0
Station Lead Set E 2 9  00
Econet Starter Kit E 9 9  00
Econat Bridge ( 3 9 9 0 0

• L e v e l  Fileserver 40 Track E 9 9  00
Level 2 filesaver 130 Track E 2 3 5  00

• P r i n t  Senrer EVOIr f 4 9 , 0 0

V B B C U p g r a d e s vE39.95
E49.94
E29.95
EttB.00
f.48 00
E49.00
E20.00

/  -,

Computers

64K Upgrade Kit
1700 UgstrAade KitADFS
Disc Upgrade Kit
Econet Upgrade Kit
Speech Upgrade Kit
ONFS ROM

••••••

cILLSIAR C
FREE CATALOGUE and full price list. Call now for your issue.

,o %

E454 25
1113.95

(4600
(373.15
E389 DO

T B.A.
E14.95
E14.9S
114,95

E179.00
E378 00
E125_00
I l3S 00

E1250 00

E1850.00
f299 00

% - 1
/

is. It.
-
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\  /
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Disc Drives v
m r r s u  DISH DISC DRIVES
User riericily Disk Drives 100% BBC
compatibia sfirnline disc drives Al l
doves are supplied complete with
formatting diskette, comprehensive
users manual and all necessary
cables. All dtrves are 40/80 Track
switchable at the front and have twoyears warranty

51/4" Drives w i thout  P.S.U.MD 400A Single 400K
Double Sided f r o t o oMD 802C Dual 400K
Double Sided 1 E 2  190,0
51/4" Dr ives w i t h  V a l i .MD 4008 Single 400K
Double Sided
MO 802E Dual 400K
Double Sided
S P E C I A L
MD 8020 Dual 400K Drives
horizontaloy mounted in a monitor
stand to fit both the BBC 8 and the
Master series. E 2 8 9 . 0 0

E13-5.00

(249.00

'

114i* ere unsbie to list sit the
p roducts th et we sto cbt please
call tot turtnet details or visit
our NEIN S H O W R O O M

%Y.. . . ,

I

, o
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v Monitors
MONOCHROME MONITORS
Phillips BM 7502
Green Screen
Phillips BM 7522
Amber Screen
Kaga KX 12020
Hi Res Green
Kaga KX 1203G
Ultra Hi Res Amber

I.

t

179.00

E95.00

E120 Oo

E120,00

Hantarex H*12 Dark Gloss Screen
- h i g h  resolution monochrome

monitor 12' Compostte Video &
Audio input E 8 9 . 0 0

- C O L O U R  M O N I T O R S
MiCrovitec 1431 Std Res E 2 0 1  25
Microvitec 1451 Med Res E 2 7 0 2 5
Mtcroviterc 1441 Hi Res E 3 9 1  00
Microvitet 2030 Cs 20
Std Res f 4 2 5  50
Microvitec 1431 AP
Sid Res £ 2 2 4 2 5
Microvitec 1451 Ap
Med Res E 2 9 3 . 2 5
Phillips CM 8501 STD Rus Montt°,
with grey glass Screen ROB and
Audio input 1 2 0 9  00

t \
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Sp' ecial Package
The TCL All in One Word V

'  Process ing  Package contains a
-/ Mas te r  128, View 3.0. Viewsheet.

s -  H i g h  Res Green Monitor, 800K
-  D u a l  Drives with PSLJ, Cluendata
/ D a i s y  Wheel Printer together with
% a  box of Discs. Paper, and all the, 1 9 1 4 . 2 5Cables s ,  A ,Modemsmoo v

i s

••••.•

\ 1
N I G H T I N G A L E  M O D

E110 00

tSS,00
Ell 00
123OG

Including Cornmster
and Comprehensive
Manual
Auto Dial/Auto Answer
Board
Auto Dial Utilities Disc
OBBS Bulletin Software
D E M O N  M O D E M
With its Devilishly Clever features
Auto Dial. Auto
Redial, Auto Answer
Full and Half Duplex
European and USA Standards
Complete with POWOr Supply leads
and Manuals Full Baud Rates
Demon with BBC ROM M V O14
Dial Disc  9 5
M A G I C  M O D E M
with 30or300 Fun
Duplex. Auto
Dialing RS232 &
5 LEDs ITrarismit Data-Receive
Data) Carrier, Power & ( s t d a
Data Direction

/

,

/  I ,

SPECIAL OFFER
OF THE MONTH

KX-P 1080 DOT
MATRIX PRINTER

The Panasonic PX-P 1080 impact clot
matrix printer is ideal for applica-
tions that require economical high
quality pruning !totters a variety of
print modes. all producing crisp
clearly formed characters. Wide
choice of print sizes includes semi
-compressed and cornmpressed
leven in near-letter QUalitto printing),
Operator accessible print mode
selector adds convenience. For a
reliable printer Cl an affordable
price, the KX-P 1080 is always a
smart choice, E 1 5 9 . 0 0

• NEAR-LETTER QUALITY PRINTING
IN ALL PITCHES
• OPERATOR ACCESSIBLE PRINT
MODE SELECTOR IStd/Pgm,NLO,
Comp.)
• FRICTION FEED AND ADJUSTABLE
TRACTOR ARE STANDARD
• WORD PROCESSING FL/ NCDON
(Justification, Centering. L&R
alignmentl
• PROPORTIONAL SPACE PRINTING
• HIGH RESOLUTION. DOT-
ADDRESSABLE GRAPHICS
• UP TO 40 DOWN LOADABLE
CHARACTERS
• COMMAND CODE COMPATIBLE
WITH POPULAR PRINTER SOFTWARE
• PRINT SPEED, DRAFT. 100
NW:  20 COMPRESSED: 86
• 9 PIN PRINT HEAD _

S .

't -

/
/  %
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-  N o w  available
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arty Centronics interlace printer

Texan Multipurpose Type  Printer
• B u f f e r  KIF-4308 compatible with

(141•00• Printers v
D O T  M AT R I X  P R I N T E R S

S P E C I A L  O F F E R
Juki 5510 Gives you 180 CPS &

NI.0 Standards
E269,00 Inc. VAT

_arid *hats not all! The AA. 5510 also
has MI graphics mode, two CosiliOn

Iproviding instant
compatibrlity with both the Epson and
the IBM Graphic Printer) Standard 2K
memory lexpandable to 1410
Parallel CentrtilViCS interface and
8-switch international character sets If
you need colour too, the opbonalJuki
5510 Colour Kit givirai you seven colours

C I T I Z E N  1 2 0  D  1112_00
With 120 CPS and 25 CPS NLO comes
with tractor and friction feed as

'  s tandard ,  IBM end Espon Compatibte
writ, TWO sears Warranty E ISE IL IO
C I T I Z E N  M S P I O
The new MSPIO with 160 CPS Drah
and 40 CPS NLO. With TVVO years
Warranty E 2 0 9 . 0 0

STAR
Fine Near•Letter-Quality, 100%
compatibility and total reliability all
in one easy to use printerFor quality,
•nise 01 operation and dependability
nothino beats the Star Nt 10 You get
outatanding print quality at 120 cps in
draft mode and 30 cps n e a r  letter
quality Plus the sleek NI. 10 oilers lull
Corr pelt:Wits, with most popoiar
computers through piug in interface
cartridges Just insert the appropriate
plug in interface cartridge for your
IBM PC. Commodore, Apple tic or other
parallel compete, end your Star NL-10
is ready to print Touch a button on the
control panel to set the print pitch 13
choices). to select the typeface end to
print in either draft or NLO mode You
can even set left end right margins.
make top of 101111 settings and control
forward and reverse feed in the smallest
pita 1 2 2 9 . 0 0

B R O T H E R  M 11 0 9  NLOL
Printer 100cps Directional Logic
Seeking Friction feed and secondary
optional tractor teed 0 8 9 . 0 0
K A G A KP810
The 80 column printer with 140 CPS
Draft and NLO with Mown and tractor
hied offering 9 INT character sets, long
life cartridge ribbon and standard
oentronic interfana E 2 4 9  00

S E W  S1413V1j11C1°N1
V I S A ° k g
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Taxan Super Vision OH

Phillips CM 8533 Mod Res monitor
with dark glass etched screen
composite video input ROB and
Audio Input E 2 e 9 . 0 0

OUTSTANDING PERFORMANCE
OUTSTANDING VALUE

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

(Inc VAT) E 1 8 9 . 0 0
SPECIAL O F F E R
Mitsubushi 1404 Medium
Resolution Monitor with 640 X 200
Pixels ROB available with IBM or
BBC Leads. E 2 2 9 . 0 0

,  1 ,I /
i %

\  T h i s  display is designed for business
/

,  u s e  which provides both high-tea
'  1 z  I m o n o c h r o m e  (Green, Arnber, and

•  %  W h i t e  reversal mode and1 , I . . .  h i g h - r e s  Colour graphic mode

s' ., e , ' ' '  s, / a l l  in one. f 3 6 9 . 0 01 T V  M O N I T O R S
Phillips 1114 colour TV/monitor
with 14' tube offering 10 Preselect

,  i \ I  /  /  channels  RF CVBS and ROB

/
s 1 -  1  ,  i n p u t s  f  199,00

••••
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✓ Printers
E P S O N  L X 6 0
stose, 100 CPS draft and 16 CPS N W
and optional tractor edeptor and sheet
feeder. This printer has a standard
parallel connection and accepts all
other EpSOn serial Parellel boards with
external dip switches Ire easy access
and internal IX buffer It offers a high

•  sOecification at a low price. £ 2 2 9 . 0 0
E P S O N  L 0 8 0 0
24 Pin Dot Matnx Printer offers a high

• 2 0 0  CPS drat speed and near letter
duality at 67 cps with high resolution
graphics arid a variety of brit% Ess000
A L S O  A V A I L A B L E
Epson 1X 65 £ 3 6 5 . 0 0
Epson FX 105 E  495.00
Selkosho GP 50A (Parallell f 6 9 . 0 0
Seikasha GP SOS inc.
Printer IN s cables 4 5 9 . 0 0
Canon PVV 1080A INLO1 E 2 4 9 . 0 0
Canon PW 1166A E 3 7 9 . 0 0
Brother EP 44 1 2 2 1 . 0 0
Shinwa Cc' BOA E 1 0 9 . 0 0
MP 165 £ 2 4 0 . 0 0
D A I S Y W H E E L  P R I N T E R S
OUENDATA DWI' 1120
with optional tractoOsheet feeder and
13 paper width facility. This Daisywheel
printer with 20 CPS has 95 character
printwheel compatible with the QUME
Standard oentronics interface.
loptional 115232 C) E 1 5 9 . 0 0
Brother HR 15 XL c 3 8 9 • 0 0
Juin 6100 E 2 1 1 5  00
Juki 2200 £ 2 1 5 . 0 0
Jule 6300 E 7 1 9 . 0 0
C O L O U R  P R I N T E R S
Canon P.11080A E 4 4 0 . 0 0
T R A C T O R  A D A P T E R SE33.00

E2300
i129 00
E129.00
E1•14 00
£95.00
E43 00

S H E E T  FEEDER„ow& 6100
Juki E 1 7 3 . 0 0
Oueedata DWP 1120 E 1 7 3 . 0 0
Brother HR 15 E 1 S 5 , 0 0
LX80 E 2 1 2 . 0 0

E55.00R I B B O N S
Roll selection of Ribbons available
Call for latest prices & availability.F O N T  A I D
N W  Designer for Canne and Texan
KAGA NLO Printers Design your own
NJ, U Font or download one dour 20+
prediFined font. The Fontaid Disk
includes the following type styles;-
Square. Oudine, Gothic, Bold.
Computer Type Bold Shadow. and
Broadway Ait ional Disk A.Includes:.Greek/Matus Script, PS., Plain
Handwntng, and 2 styles of Elite.
Condensed, & Super Condensed
Fontaict requires 6264 RAM CHIP inofinter.
Foritaid BBC
Footaid acklitonal Disk / 3 0 0 0
RUMS of individu- 'Lints E I S  00f1800.✓ Accessories
Raven Discs Double Sided. Dotibre
Osnsity 96 IPI uses 3M media.
includedGuaranteed for life. Free library Boa
E P R O M S  E 1 7 , 0 02764
27128
R A M S
6264 LP 15
EPROM Extactor
EPROM Eraser

R IM Blower

£2.20
£3.95

FX85
LX90
Joki 6100
Juin 6300
Ovendata DWP 1120
Brother HR 15
LO 800

-
'  -

2

•.%

st.

I v%

C O M P U T E R
BBC dust cover vinyl
Data recorder complete
BBC lead
Tracker Ball
GRAFPAD II
J O Y S T I C K S
Voltmace 1 4 b  Handset

3b Singlet
3b Duelset
14b Interface

DRAWER Cassette
DATAPAD Keyboard

13.50

E24.95
E59,001
09 .00

E14.95
£12 95
C19 95
£14.95
E5.95

(39.95
D ISC S T O R A G E
10 x  51/4 Library case £ 2 . 0 0
70 x 51/4 Lockable E 9 . 9 5
S E R I A L I N T E R FA C E S
EPSON 8143 E 3 4 . 0 0
JUK1 £ 5 8 . 0 0
CANON 1 9 1 . 0 0
KAGA 1 1 9 5 0 0
Epson 8148 2 K  buffer £ 6 5 . 0 0
L I S T I N G  PA P E R
11- 9 s / 2  2000 E 1 4  00
Teleprinter Roll £ 4 . 5 0
Teleprinter Roll Holder E 1 4  00
P R I N T E R  L A B E L S
1000 90 X 36mm 1 across E 5  70
1000 90 x  36mm 2 across E S  70
1000 90 X 36mm 3 across 1 7 7 0
P R I N T  FEED S Y S T E M
Revolutionary low cost Printer Feed
System tidies up all Micro Desks - No
more paper on the floor. 1 3 5 . 0 0
M O N I T O R  ACCESSORIES
Monitor stands single
Monitor stands 1 1 . 5 0
double plynrh Metal c m  oo
BBC B O O K S
BBC B Compendium E 5 . 9 5
Advanced Disk User Guide E 1 4 . 9 5
Advanced Basic Rom User
Guide E 9 . 9 5
The Epson FX Kegs Printer
Commands Revealed 1 5 . 9 5
BBC Micro Disk Drives E 6 . 9 5
Complete Disk Manual £ 7 . 9 5
The BBC Micro Rom Book E 9 . 9 5
The Super User's BBC Micro
Book E 9  95

I -  • ; „ % ,, o
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% • • •  '  •  ,  /
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View BBC E10.00
View Store 1 E  0.00Viewsheet Electronic &Setae,
BBC E 1 0 . 0 0
Wordwose Plus 9 . 9 5
AMX MOUSE &
SOFTWARE
AMX Mouse with Super
Art ROM £ 7 9 . 0 0
AMX Pagemaker t e e  95
AM X 3D 2icon f 2 4  95
AMX Database 1 2 4 . 9 6
AM X XAM 6 2 4 . 9 5
The Original AMX art
Plus Utilities E 1 4 . 9 6
AM X Paintpot E 1 4 . 9 5
AMX Desk E 2 4 . 9 5
S Y S T E M  S O F T W A R E
THE MUSIC SYSTEM
Disk Pack E 2 9 . 9 1 5
Cassette 1 £ 1 4 . 9 5
Cassette 2 E 1 4 . 9 5
E X PA N S I O N  B O A R D S
Computer Concepts Sideways
Board E 4 5  00
R A M A M P
RA20 +44
RA32N
RA32+
ROMSS
RAM16
WPK for all aboveBBC Firmware,
F I R M WA R E
Acorn View Word Processor
Acorn View Sheet
Acorn Logo ROM
Acorn ISO Pasottl
Acorn BCPt.
GXR

£79 00
159.00
156 00
E32.00
E32.00

13.00

E52_00
152 00
EBB OD
CO5 00
C99 OD
I29.10

%.-/""-•

% • I  '••••-e

GXR B+
View 3.0

View Store
LISP ROM
BASIC Editor
Terrnulator
Microprolog
C O M C O N C E P T
Wordense
Wordwise Plus
intersheet
Disk Doctor
Prinenaster IE000,11
Printmaster IStarl
Caretaker
Graphics ROM
Communicator
Accelerator
Gremlin Debug ROM
Interchart
Speech ROM
Speed' Processor
Interworcl
lntrnrtiase
BEEBUG
Toolkit Pius
Worclease
ICON Master
Studio EightRoma
Exmorn
Spellcheck
Spellcheck Wordwise
Spellcheck View
C L A R E S
Frordwise Plus
BROM+
BROM
Wordease
A LT R A
EnicIrria Disk imager
Tube Editor
Probe I
Basic Editor 2
Basic Editor I
First Aid
G E M I N I
Detagem Database

E29 OD
ES5 00
E56 00
CE,2 00
E49 00
£28430
E31.916
1159 95

01600
146.00

12700
127.00
127 00
127.00
127.00
£5900
155.00
627.00
E33010
E3000
(10 00
E55.030
15500

1:39 00
f29,00
t34 00
E22.00
E34.00
E26.00
E29 00
£29.00
f29 00

E 19 00
E34 DO
E32.00
£27.00

E42.00
E42,00
E34.00
134.00
E25.00
E19,00

E79.00

-

LBO
Life & Business Organiset19.50PA C E
Commstar
Systern ADE ROM
System SPY ROM
Edward User Pack
Edward Teacher Pack
BBC Ultracalc II
V I N E
Replay ROM
TD ROM E34.00

V S  00

Disc Utilities'
View Index
View Printer Driver
Generator
Hi View
Acorn Soft Database
Clares Database
Clares Graphdisc
Clares Replica III Disk
Claret the Key Disk
Beta base Utilities
Beta Accounts
Profile
Micro Text Disk
Beebugsoft Design
Beebugsoft Masterfile II
Beebugsoft Teletext Disk
et tab i t lgaOt t  S p r i t e s  D i s k
Beebugsoft Disk Master
Beebug Billboard Disk
Beebog Ouiclicalc Disk
Beebug 'Hershey' Font
Beebug Paintbox II Disk
Gemini DOD Base
Gemini ODD Calc
Gemini ODD Plot
Office Mate
Office Master
Fleet Street Editor

APEX HOUSE, BLANDFORD ROAD,
NORWOOD GREEN, SOUTHALL,

MIDDX UB2 4HD
Tel: 01-574 5271 0 1 - 5 7 1  5938

Telex : 25247 Telex G. attn TIL

E33,00
E60.00
E30.00
E44.00
125,00
£79.30

Els 90

110.90
£55.20
1E14,25
£21.85
E12.30
E13.95
El2 30
f t  1.00
C21 95
E11.00
E55 20
E18.00
EIS 00
CIO 90
E10.90
t i l t  00
V S  00
£14.25
E14,25
£12.30
C29 00
E29 00
E29.00
(12,00
£25.00
E39.16
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TWUSTAR COMPMERS D

G A M E S  D I S K
All the latest games In Mock
Call for detallslIl

Services 4
Many components now in
stock, Call for details and price.
S E RV I C E S
ast Repair Service for the

BBC Computer
average charge from 1 2 3  00
Printer repairs from £ 2 0 . 0 0
Disk Drive repairs from E 1 5 , 0 0
BBC C O M P U T E R  S PA R E
PARTS A N D
C O M P O N E N T S
PSU
Keyswitch
Complete Keyboard
Keyboard Connector
UHF Modulator
Video ULA
Serial IAA
6522 VIA
6502 2 MHZ CPU
UPD 7002
6845SP CRT CON
SAA 550 Teletext
LM 324
6522A 2 MHZ VIA
8271
74 LS 123
74 LSOO
74 LSO4
74 LSIO
7436
74 LS 163
74 LS 244
74 IS 245
74 LS 375

159 00
12.00

E59.00
E5.19
E5 .1 a

£20.00
E16.00
E4.10
£7.50

E17.25
E7.50

£10.35
tO 50
E6,33

E52.00
£0.46
E0.28
11026
E0.26
E0.46
EOM
CO 92
£1.21
El 04

How to Order
You can purchase 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 a d d  t h e  fo l lowing
amounts f o r  P o s t a g e  a n d
Packing.
Items below 110.00 a d d  £1.50
Items below 150,00 a d d  £2.50
items below 1100.00 add E3.50
Items over 1100.00 a d d  £8.00

(UK Mainland onlyl
All prices include VAT at 15%

No Hidden Extras'
Please make cheques payable to
TWILISTAR COMPUTERS LTD.

Access/Visa Card Holders:
Welcome. Call now on:-
01-571 5938 or 574 5271

Attk
I

C R E D I T .
FuffI L f l I E S

S i  C r e d i t  t avaitab)e n tationacthries
• L O W  D E p o s Z l d e
• FAsT Frtiovn.-
•  0 P  T o  3  ' - q - Y  S E R V I C

Y E A R S  T P A Y
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ALL PRICES INCLUDE VAT
PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE

FAST P H O N E / M A I L  S E RV I C E  -  48  H O U R  D E S PAT C H  O N  I T E M S  IN S T O C K
SUPPLIERS T O  S C I E N T I F I C  A N D  E D U C AT I O N  A U T H O R I T I E S

Virashimo Mode E10.00

CDROOS Dual 4000 orth PS 0 2 5 0 6A CORN

114.95
Munlam Reearence Manuel Part 2

Opus 5802 -  4010k ESS 40180
Opus 5802121 Dual 4000 mein

f140 013
£315.00
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MY day to day work brings me into close contact with
four different micros and two mainframes. Since I
regard al l  the variants o f  the I B M  PC and its
compatibles as being a single micro and besides these I
also regularly work with another couple of micros and
a further mainframe, I  am forced to take a  keen
professional interest in most areas of  the computer
industry, not just the BBC Micro sector.

This broad-based viewpoint has resulted in my
becoming deeply concerned about the long term future
for users of the BBC Micro. While the following is
particularly directed at those who are considering using
it as a  business tool, parts will have relevance to
scientific, educational or technical users.

I believe these fears are well founded despite the
BBC Micro having many merits. There is an immense
pool of people familiar with its capabilities. Tens of
thousands of students leave schools and colleges each
year having learnt their basic data processing
principles on this micro, while similar numbers use
them in homes and small businesses.

Many technical departments, whether educational
or industrial, use the BBC Micro with the same ease
and familiarity as if it were a ballpoint pen. Add to this
the huge quantities of software available, albeit much
of it junk, plus the fact that it is one of the very few
genuinely British computers on the market, and you
would think that I would be recommending it to many
of my clients.

Despite these many attractions, the sad fact is that in
the last 12 months I have only once selected it for a
short list, and then it fell by the wayside. Much as I
would like to consider it more frequently, I  cannot
maintain my reputation and propose BBC Micro-
based solutions, except where it is already being used
for some other purpose. This is because in the
commercial sector the BBC Micro's value for money or
price/performance is now far worse than the market
will tolerate. In this respect I do not merely include it
against stock clearances such as Apricot with its F I.

If you want the proof of this point, consider what
£1,000 will get you once you have bought a monitor,
disc drives and printer for the BBC Micro, and
compare this with its competition. Despite recent price
reductions, it is with deep regret that I conclude Acorn
are badly over-pricing their products for the
commercial sector. I assume that they are not taking
too big a profit margin.

Also the computer sectors have had difficulties, even
if they have not been as well publicised as Sinclair's fall
from grace or Acorn's recent salvation from the
liquidator. Giant, multi-national mainframe manufac-
turers also struggle and eventually fail to maintain their
independent existence. Only recently Sperry was
swallowed up by the not overly-successful Burroughs.
Even the mighty IBM cannot claim to be enjoying an
unhindered road to profit. Tales abound of  vast
warehouses bulging with unsold PCs. I can only guess
what will happen if and when these are dumped on the
market.

This picture is repeated amongst the chip,
component and peripheral manufacturers. Far more
have gone to the wall than have made fortunes for their
shareholders. As for the software suppliers, the road to

WHERE
IS ACORN
GOING?
JO STORK looks into his
crystal ball—and finds
little cause for optimism

ruin has seen far more travellers than the road paved
with gold.

This situation is not new. When I studied economics,
the car industry was the normal example chosen for
demonstrating the principles of "economies of scale".
Now, 20 years on. I would use micro production for the
case study. Massive sales are needed to generate the
purchasing clout required with component suppliers in
order to hold production costs down. Only a very low
selling price or a particularly leading edge product can
generate these sales. This gives companies with a broad
worldwide market a considerable advantage over those
such as Acorn, whose main sales are in a single country
or sector.

The car analogy goes deeper. The computer industry
is currently in the same phase of maturity as the motor
industry of the 1920s, that is totally fragmented. Sixty
years later there are a handful of massive groups,
several in the second division struggling to keep in
profit, and a shoal of minnows filling specialist and
frequently grossly over-priced niches.

The bulk of the dropouts were perfectly competent
products whose vendors fell off this vicious economies
of scale roundabout. Curiously enough, Acorn's parent
company, Olivetti, fully understands this principle.
Now that it has got its build quality sorted out, the
extremely competitively priced IBM PC clone, the
M24, figures very highly in my recommendations.

It will probably take less than 10 years, not 60, for
the same situation to be repeated in the computer
world. The IBMs and Digital Equipments look secure,
the Crays will find their specialist niches, but what will
become of Acorn? Will it go the same way as the
Singer, Rudge or Duesenberg? Will it struggle along
like Alfa Romeo or Austin Rover? Will it emerge as
one of the big five like Ford or General Motors?

There is a further major consideration influencing
micro manufacturers. Because there appears to be a
regular cycle of glut then famine for chips, Acorn has
little to fear if the market is saturated with components.
However when the next shortage occurs suppliers are
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hardly likely to favour Acorn in preference to other
manufacturers ordering dozens of times more units.
Olivetti's umbrella can only partly shelter them.

Despite the very volatility of the market, several
trends can be clearly seen. While by no means the
complete list, the following five are particularly
relevant to commercial BBC Micro users. They are:
•  Costs are tumbling.
•  Processor power is rising dramatically.
•  The software being developed for newcomers is

drying up.
•  The installed user base is remaining static.
•  The areas into which micros are being heavily

marketed is widening steadily.
Putting on my management consultant's hat rather

than my writer's cap, t a k e  a closer look at these
criteria and see how you are likely to be affected by
Acorn's performance in these areas.

In my estimation the Master series is still 33 per cent
overpriced for the commercial sector. Consequently
unless this is brought back into line with the market it is
likely to be very short-lived. I f  you think back to the
economies of scale comments, this view becomes easier
to understand.

Despite there being hundreds of different micros on
the market, the vast majority use only a handful of
processing chips. More than 200 vendors use the Z80

6 The Master series is
still 33% overpriced
for the commercial
sector 9

8 bit and the same number use the 8086 16 bit. Put
another way, because of the millions that have been
produced, computer users are getting a $10 chip with
hundreds or thousands of dollars worth of capability,
marketing and profit packaged round it. Much the
same applies to all the chips on a micro's motherboard,
as well as the other bought-in components such as
keyboards. The present levels of BBC Micro sales give
Acorn minimal influence over suppliers.

Dropping the price and ramping up production in
anticipation of the increased sales is a very high risk
game. I f  the sales do not materialise, the warehouses
bulge and any anticipated profits are squandered in
storage costs and interest charges. Holding the
production levels down again will only play havoc with
the costings and further alienate the suppliers. Not
surprisingly Acorn is reluctant to go this route, given its
recent experience. Sadly it may very soon have no
option.

Software development is exceptionally expensive,
especially so if proper care is taken over the testing and
documentation. Unit sales need to be high before the
investment is recovered. It therefore makes far more
sense to make this investment in an assuredly large

market rather than a tiny one. For people born
bred on BBC Micros, it takes some believing when they
are first told that despite manufacturing 50,000 units a
month it is insignificant as a world force. The problem
is compounded since in some respects it has a decidedly
odd-ball Basic language.

If you could manufacture and sell a Rolls Royce
Corniche at a showroom price of /1.50 while showing
a healthy profit, you would still struggle to find a
customer if there were no roads for it to run on.
Similarly just as the railways became locked into the
curious 4 foot 8 and a bit inch guage, and the GWR 7
foot guage quickly passed away, precisely the same
applies for  anyone attempting to  produce a  new
computer o r  software package. I t  requires an
exceptional new machine or an assured market before
the software suppliers will venture forth and desert an
entrenched commercial position.

Programs reaching me for review have almost dried
up, which can only mean one or more of the following:
0  The BBC business/office market has become
saturated, and the software suppliers do not fed
confident they will recoup their development costs.
O The BBC business/office market is shrinking and the
software suppliers are beginning to  look to  other
markets.
0  The BBC business/office market is due to take a
major new direction and the software suppliers are
waiting to discover where to direct their next initiatives.

If this situation does not improve, then no matter
what Acorn does, its machine is doomed to eventual
commercial failure. Many fine products have gone to
the wall as a result of software starvation.

To a certain degree the BBC Micro has been the
victim of its own success. In all probability it would not
be here now i f  it had not gained Sir Keith Joseph's
favour, but conversely this resulted in its securing a
niche which is now very difficult to break out of. Faced
with the kind of prices Acorn charges, new business
users are going to look to companies with a long
standing product line of commercial computers, or to
those which can run the brand leading packages.

Unfortunately for Acorn, many of the BBC Micro's
merits are of no significance to them. The fact that it
may have gained a  fine reputation as a  technical
machine and that programming it holds no terrors is
unimportant. Few businessmen have the desire to
spend the 100 hours needed to develop even the
simplest of book-keeping systems, whether they have
the ability or not. Consequently they hunt out the
packages to suit them. As soon as they do the tour of
the High Street they find that most of the software
available is very much geared to the occasional user
rather than serious office systems.

The expression vertical markets has recently become
accepted to describe the placing o f  a product into
specialist commercial areas. When I  was with
Honeywell, we more or less cleaned up in two of them—
water authorities and TV companies — and yet I do not
recall using the term once.

When the Master series was first announced there
were large advertisements for it, and some of their
thrust was in the commercial sector. They gave me
confidence that Acorn was trying to break out of the
vertical markets in  which i t  had found itself —
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education, domestic and technical. 1 did not expect
Acorn to do what Amstrad had done with its PCW,
which virtually single handed created a new market,
but I did believe that diversification was in the wind.

Sadly over the last six months, Acorn appears to
have subsided quietly into its old ways. Whether it is
the Olivetti bosses or a combination of all the effects
described earlier which have enforced this attitude I
can not ascertain, but the retreat is clear to see.

In an industry where six months is half a generation,
1986 makes me suspect that Acorn has given up on the
business sector.

It will naturally pick up what spin-off sales it can
from its strength in other areas, but every sign is that it
is going to become a specialist supplier in its current
vertical sectors.

All the signs make it apparent that the best Acorn

MANY of the issues I have raised are illustrated by the
excellent little package Micro-Aid Extended Payroll. It
is well coded, powerful, offers all the basic facilities a
small organisation could require and comes with a well
written hand-book. Incidentally the manual is being
revised, though I  can think of few changes that are
necessary.

Even so, despite all this hard earned praise, I am left
with a curious feeling of dissatisfaction. None of it is
Micro-Ald's fault and I wish it every success, but the
more time I spent with the package the more convinced
I became that it was the wrong system for the wrong
machine.

Depending on the disc drives you possess, Extended
Payroll handles between 125 and 400 employees,
including leavers during the current tax year. All the
possible variations of tax codes and NHI tables are
covered. Employee record cards, P35s, simple
personnel records, payslips, weekly summaries,
employee summaries, period summaries and coin
analyses are produced. Since this is all you could
require, the obvious question is why do I have doubts?

Firstly I intensely dislike payroll being handled by
micros in small organisations. With the exception of
the coin analysis, it is not such a chore that it must be
computerised. A manual system can be handled by
several members of the staff, such as the proprieter.
book-keeper and senior secretary, consequently
holidays or sickness do not result in staff mayhem when
they fail to be paid.

Organisations with a  single operator o r  sole
computer leave themselves potentially naked if the sole
member of staff goes off to Brittany or the micro off for
repair. In my view the potential for disaster totally
outweighs the minor benefits.

The converse also applies. Once a computerised
system becomes practical, innumerable bureaux are
falling over themselves for your business. About 50

can hope for is to become the Porsche of the micro
world, and will never make it even as far as a Volvo, let
alone a Ford.

I realise this piece makes depressing reading, and not
just because it saddens me to report that yet another
British company is facing a gloomy future. It makes no
difference to my main line of work whether Acorn
survives or goes under, but I do have a small vested
interest in its future nonetheless: Lack of interest or
development in  the commercial sector makes i t
extremely difficult to write a lively column.

1 therefore throw out this challenge to  users,
software producers and even Acorn itself. Please
swamp me with material and/or prove to me that if I
only wait a little longer, Acorn will become a wide
spreading oak under which everyone will wish to
shelter. •

Impressive package,
but limited market

pence per person per week to rid yourself of the whole
headache strikes me as excellent value for money.
Alternatively if you decide to keep payroll in-house, the
fact that 30 staff earning an average of E100/week
gross represents an annual salary bill of L3,000/week
or £150,000 a year may prove enlightening.

Taking even the most unlikely of situations, an office
cleaning service using 30 part-time staff, each earning
an average o f  only £40 a week, still represents a
turnover o f  at least £120,000 a  year. Given this
turnover, I  cannot understand anyone using a BBC
Micro in such an organisation, even if it was originally
bought to help a child's 0  level computer studies.

This turnover certainly justifies a  computerised
system, and depending on the billing/book-keeping
load could involve a large, powerful micro. My doubts
are all in the area of whether a BBC Micro with a single
40 track drive, £180 o f  dot-matrix printer and a
hook-up to a colour TV is the right one to use. Using a
decent colour monitor. NLQ printer and twin 80 track
drive puts you in the price league of the better known
IBM PC clones. True, the packages available are far
more comprehensive and massively more expensive,
but the long term suitability of a system other than a
BBC Micro cannot be denied.

With my provisos understood. I return to Extended
Payroll in more detail. This system is about as easy to
use as it is possible to make it. Within five minutes of
loading the package I had the start menu on the screen.
Simple selections and data entry soon loaded the two
employee files. When it comes to actually running the
payroll each employee can be handled in one of three
ways.

The first and most likely is where a regular weekly
wage, without overtime or absenteeism, is to be paid.
The record is presented on the screen, a single key is
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pressed and within a couple of seconds the deductions
are calcuated, the record is updated and the payslip
starts printing off.

Secondly, where special payments or deductions are
required you can select any field on the record, enter
the appropriate non-standard value for that week or
month and then update as above.

The third method is to use either of the above but
actually run forward a number of extra weeks during
the current period. This overcomes to some extent one
of my earlier objections.

Let us assume that this is week 16 and a member of
staff is to be away for a fortnight. You would call up the
weekly run as normal, but before automatically moving
on to the next employee request a further two runs.
Consequently in week 16, weeks 17 and 18 would also
be produced. If this applied to only a single member of
staff the following week the record for that employee
who had been paid and was on holiday would be
automatically by-passed with no specific action having
to be taken by you.

There is no operational reason why this method
could not be used to allow you to take a three week
cruise to the West Indies, by executing payroll runs in
advance, thereby having some money calculated for

the employees. However I  dread to  think o f  the
adjustments you would face on your return or the cash
flow problems you might create.

The system is full of nice touches. A typical example
is that i f  a record cannot be found, since its works
number is forgotten, then the name, or even part of it
can be used, such as SHAN for SHANK LEY W.

One of the biggest bugbears in any payroll system is
that the NI rates and tax bands are changed at least
once a year. Micro-Aid offers an updating service for
those who do not wish to do it for themselves, although
there is a menu option followed by simple question and
answer sequences to enable you to do this for yourself.
It is so easy that I wonder how many people will pay
the annual fee.

Those of you who have read this far will see that I am
highly impressed %with Extended Payroll. I can therefore
recommend it to those who feel that despite everything
I have written, they wish to use a computer system.
Since the areas with genuine need are likely to be
limited, I urge Micro-Aid to commence conversion to
other computers in order to maximise their sales. •

Product: Extended Payroll
Price: 149.95 plus VAT
Supplier: Micro Aid. 25 Fore Street, Praze, Cornwall

TR14 OJX. Tel: 0209 831274
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IT is amazing what you can do with 32k. That was the
conclusion that I came to after buying my first BBC
Micro about three years ago. I say my first one because
I now have two computers, the original model B and a
new Master.

I first became interested in computers about four
years ago when I was asked to organise a lecture for
my institute (the Royal Institute o f  Chartered
Surveyors) concerning compitting. At  the time the
possible use of computers in surveying was all the rage.
Except for one or two enlightened souls who had
purchased Apples, Tandys and Superbrains, most of
the surveyors that I talked to could not see any real use
for these machines in their present state o f
development.

That might seem amazing, but don't forget a lot has
happened in the last four years.

During the course of  organising the lectures I
became smitten by the computer bug (and no doubt
annoyed most of my friends by continually talking
about the machines) and I  knew that it was only a
matter of time before I bought one. But which one?

After a  while I  decided to go on a  short pro-
gramming course at Liverpool University to see if I
could really appreciate what it was all about. The
experience did not dampen my enthusiasm and I knew
that I would have to invest my hard-earned money.

How did I come to choose the BBC Micro in the first
place? Well it wasn't by chance. It took approximately
six months of reading various magazines before I made
my decision. Even three years ago 32k was a somewhat
small memory compared with some computers that
were available but the BBC Micro won on
expandability, a proper keyboard and a decent word
processor (Wordwise).

Part of my job is to prepare lengthy reports and I am
afraid that I am a typist's nightmare. I always want to
draft and redraft sentences. Before getting the
computer I would go to my typist rather shamedfaced
and ask for amendments to be made, which resulted in
a complete retype, but with a word processor I now
have no fear of  changing anything. I  dump my
thoughts into the word processor, run off a draft and
then proceed to insert sentences. By the time I have
finished there are more arrows on paper than in a Red
Indian encampment.

This facility alone is well worth the cost of a
computer for anyone preparing structural reports,
technical reports, long letters and the like.

I was sensible enough at the time of purchasing to
realise that my first computer might end up consigned
to a corner collecting dust — I had seen this happen in
the office of a friend of mine who bought a second hand
Apple with dual disc drives.

My next purchase was a Tec 25 daisywheel printer.
The reason for buying the Tec was that the Juki had
only just appeared and was an unknown quantity, and
after consideration I decided that a wide printer might
possibly be a better buy for my work.

The first use I made of the initial set up was purely
for word processing. As part of my work I prepare

Surveying
the scene
with the
BBC Micro

plans for houses and extensions and as anyone knows
who regularly prepares plans there is a great deal of
specification writing to go on each drawing and I
immediately saw the advantage of making the machine
carry Out this laborious task.

Now all my plans have computerised specifications
and I estimate that approximately eight hours work a
week is saved merely by using the computer for this
purpose.

After I had had the first computer for six months I
realised that I did not have the time to program it to do
all the things that I  wanted of it and I  decided to
advertise locally for a part time programmer. That is
how I  first met Steve LeGuen, my partner in our
marketing company, W.L. Computer Services.

His first task was to write a program for simple
structural steel design. I was finding that the Building
Control Department were asking for calculations every

••••

By
Andrew
Williams
FMCS
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SITUATIONS
VACANT

Our OurTitle RRP Price Title RRP PriceThrust 7,95 6 . 5 0 The Quill 16.95 14_95Mikle 8.95 6 . 9 5 Jet Set Willy 795 6 . 5 0
Bombjack 9,95 7 . 5 0 Mini Office 2 14 95 12.45Airwoll 9.95 7 . 5 0 10 Computer Hits 2 9.95 7 . 5 0Commando 9.95 7 . 5 0 Lord of the Rings 15.95 13.95
Yie Ar Kung Fu 9.95 7 . 5 0 Tapper 9.95 7 . 5 0
Exploding Fist 9.95 7 . 5 0 Southern Belie 7.95 6 . 5 0Bruce Lee 9.95 7 . 5 0 Stairway to Hell 12.95 9.95
Cosmic Bartiezones 9 , 9 5 7 . 5 0
Moon Create 7.95 6 . 5 0
Bug Eyes 2 7.95 6 . 5 0 BBC DISC SOFTWARE
Winter Olympics 7.95 6_50 Thrust 11.95 10.45
Steve Davies Snooker ... 8.95 6 .95 Mini Office 2 16.95 14.95
Rick Hanson 9.95 7 . 9 5 Hyper Sports 12.95 10.95
Project Thesius 9.95 7 , 9 5 Enthar 7 15.95 14 95
Countdown 8.95 6 , 9 5 Rick Hanson 11.95 10.45
Worm in Paradise 9.95 7 . 9 5 Project Thesius 11.95 10.45
Sabre Wulf 9.95 7 . 5 0 Speech 11,95 10.45
Repton 9.95 7_50 Exploding Fist 14.95 12.95
Repton 2 9,95 7_50 Yie Ar Kung Fu 12.95 10.95
Speech 9.95 7 . 5 0 Citadel 11.95 10.45Citadel 9.95 7 . 5 0 Steve Davis Snooker 12.95 10.95
Nightshade 9.95 7 . 5 0 Scrabble 14.95 12.95
Strike Force Harrier 9,95 7 .50 The Hobbit 17.95 15.95Karate Combat 8.95 6 .95 Lord of the Rings 19.95 16.95Phantom Combat 9.95 7_50 Karate Combat 11.95 10.45
Scrabble 12.95 10.95 Bruce Lee 14.95 12.95Death Star 9.95 7 , 5 0 Moon Cresta 9.95 7 , 5 0
Pnce of Magik 9.95 7 . 5 0 Olympic Decathlon 9_95 7 . 5 0
Wizardore 7.95 6 . 5 0 The Quill 22.95 19.95
Caveman Capers 7,95 6 . 5 0 Commando 14.95 12.95

Database Publications are expanding. And
we're looking for more full time editorial
staff.
The work will involve playing a major role
in the running of one or more of our
computer magazines.
Successful applicants will be working in all
aspects of the editorial process, from the
origination of articles to the final
production of the magazines.
The people we're looking for will have
experience in computing on one of the
popular micros such as the BBC Micro or
Amstrad. Equally important, successful
candidates will have the ability to express
their ideas clearly and fluently in writing.
However lack of direct experience in the
fields of computing and publishing need
not be a bar to applying. What we're
looking for is drive, creativity and the
ability to learn on the job.
If you have the qualities we require, send
your full CV together with an example of
your writing to:

The Personnel Manager,
Database Publications,
68 Chester Road,
Hazel Grove,
Stockport SK7 5NY

Computer Writers
Assistant Reviews

Editor
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SELECTED BBC PROGRAMS
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time that a steel beam (RSJ) was specified on my jobs
and once again I could see that here was a means of
utilising the computer and saving myself the cost of
either laboriously working out the details or employing
an engineer.

It took Steve about three months to produce the first
version of his Pocket Engineer. Afterwards a number
of revisions were made in the light of use in practice,
including adapting the program for  timber beam
calculations. To date we have had no queries from local
councils when we have submitted printouts produced
by our program and I am happy that it is carrying out a
very useful function in my practice. Figure I is a typical
printout obtained from Pocket Engineer.

Another of my function is to prepare estimates for
small to medium size builders and each one tends to
pay his operators slightly different rates of pay. To
simplify this problem we developed the All-in-rate
calculator.

As programs go it is fairly simple. The standard
information is held on disc and the operator can move
the cursor around the screen and alter any figure that is
non-standard (this normally only takes a few minutes)
and then the machine quickly recalculates the rates. In
other words, it acts like a specialised spreadsheet. The
program then also allows several "gang rates" to be
produced. Figure II shows a typical printout.

When I bought the first BBC Micro it had always
been my intention to put my accounts through it, for
two main reasons. The first was that like most small

KAN MOPEAT EICCULATIOA FCM D e e o n s t r a t i o w  Purposes
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Al lowab le  a b b . ,  • i e e s s  i s  1 0 0  Wee1.2
Total def iect ioo i s  0 . 6 0  e a
4 1 / 0 . 0  deflection i s

Weight x lehott,
COO

_ A L M A -
2 . 0 0  •  Web A r e a

SteloWt .  J e v o i b 3
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Figure 1: Typical printout using Pocicei Engineer

Figure 11: Sampk from All-in-rate calculator
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companies, keeping track of"aged debtors" is always a
problem, but I could see that with the correct program
bad payers could easily be recorded and statements
sent out. The other reason is that one of my faults is I
am not trained at book-keeping and double entry might
just as well by hieroglyphics as far as I am concerned.
I have to confess that my attempts at finding the
right program for my accounts cost me a lot of money.
I tried a small accounts package from one well known
company and found i t  disappointing. I  then tried
another package and this was also ineffective.

I finally decided to lash out and buy the package
from Meadow Computers and we immediately struck
gold. Like Victor Kiam n o ,  I didn't buy the company

we were so impressed that we asked i f  we could
market the program ourselves, and Meadow agreed.
Steve now processes all our accounts using the
Meadow program and we are looking after the books
of another company using this system.

In the meantime Steve had been busy writing a price
book program which would automatically update rates
for my use when preparing estimates, and we are now
integrating this with a package aimed at quantity
surveyors and estimators.

So what is my evaluation of the BBC Micro as a
computer suitable for small business? My answer, as
you have probably guessed, is "excellent". We have, as
previously indicated, now bought a Master, and it is
already earning its keep. The standard packages View
and Viewsheet are very well thought out in my opinion.
So much so that I am now putting all my valuations on
Viewsheet and I  reckon that a  valuation which
normally would take me two hours can now be worked
out and printed in under five minutes.

Will I  be upgrading the Master with one o f  the
second processors? Probably, but it is amazing what
you can do with 128k. •
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BY now you should have formulae and their relatives
springing u p  absolutely everywhere o n  your
spreadsheets. But while we've used formulae and
duplicated them we've never really said what can go
into making them up.

This month we'll take a closer look at how the
formulae are actually put together using operators.
These operators are the signs like + and -  which tell
the spreadsheet what we want doing to the values in its
cells.

The formulae used in our first spreadsheet, shown in
Figure I, should cause no anxiety.

Columns A and B are filled with data while column
C is used to label the formulae that lurk unseen in the
cells in column D. Remember that you don't see the
actual formula inside the cell, just its result.

However it's not hidden away beyond recall. If you
make the cell the active cell by moving the cursor there
the formula appears in the status area above the grid.

It's not hard to see that the values in D I and D2 are
the results of an addition and subtraction respectively.
If you remember that the computer uses * for multiply
and / for divide the origin of the numbers in D3 and D4
is no mystery, either.

So the formulae for simple sums are simple, and
we've seen from previous examples how we can have
more than two cells in a formula linked by pluses and
minuses such as:

A B C D
l 1.00 2.00 Al-i-B1 3.00
2 3.00 COO B2-A2 1.00
3 5.00 6.00 A3*B3 30.00
4 4.00 8.00 B4/A4 2.00
5
6

41+81-C1+1/1
113-13241
B2-C3-DI

However when we get to using multiplication and
division signs in formulae made up of three or more
cells there can be a bit of a problem. To see what I
mean, consider this: What is the result bl 2+ 2*2? Is it
6 or 8? It all depends on which we do first, the adding
or the multiplying.

If we do the adding first we have 2+2 giving 4 which
the *2 then turns into 8. If we do the multiplication first
the 2*2 results in 4 and this is added to the first 2 to give
6.

There has to be a rule to sort out this confusion and it
is grandly named as the rule of operator precedence.
Basically this says that the second way of doing things
-  the multiplication before the addition -  is the right
way of doing things.

In. fact it's the way you normally do things without

Figure I: Folk fortendae
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Plus and
minus are
smooth
operators
In part 5 of  his series
on spreadsheets N IG E L
PETERS looks at how
formulae are put together

thinking. The rule also says that if you want a bit of the
formula done out o f  order you surround i t  with
brackets. So (2+2)4'2 would give us 8 as the brackets
mean "do the enclosed bit before all else". If you want
to know more about operator precedence take a look at
the panel opposite.

As I  said it's the way most of us do our sums
anyway, and it's the way Mini Office tackles its
formulae. So why have I mentioned it? The answer is
that some spreadsheets DON'T do it that way.

They just take each pair of terms starting from the
left and apply whatever operator is between them, then
pair that with the next term and so on. This is the
technique that has 2+ 2*2 giving 8.

It's based on the way a pocket calculator works -
though who counts pockets? - and since a spreadsheet
is a glorified calculator, I  suppose there is some
justification. Still it does produce confusion at times.

The moral of all this is if you've got a spreadsheet
other than Mini Office and you find that some of my
formulae give weird results check the manual for the
operator precedence it uses. Don't worry, you can
always apply a liberal dose of brackets to any formulae
to force the spreadsheet to use the terms in the order
you want. Figure II shows some simple examples.

The formula in A4, A 1 +BI*C I, takes the values
from the specified cells and does the sum following the
normal operator precedence. So the multiplication 4*6
is done first, then the 2 is added, giving the 26 that
appears in A4.

The formula in A5 gives a very different result even
though it uses the same figures and operators -- the +
and 4'. This is because the brackets change the order in
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A
1 2.00 4.00 6.00
2 60.00 10,00 5.00
3
4 26.00 A 1-1-BI*C1
5 36.00 (A1+131)*C1
6 11.00 A2/B2+C2
7 4.00 A2/(112+C2)
8
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This is a rather grand name for what is at this level
usually common sense. Don't worry i f  you don't
follow it first time. It's one of those things that youwill understand when you need to.

It should be fairly clear that 1+2+3 and 3+2+1
will give the same results. The order of the figures
and which plus is dealt with first doesn't matter
are all pluses.when the signs -  or operators, as they are called -

The same applies to expressions with all minuses
or a mixture of plus and minus. The order of the
operations isn't important. Try solving:

2-3+6
2+6-3

-1-2-3
-3-2-1

in your head, on paper or using your spreadsheet and
you'll see this. The same applies when the
expression's operators are all multipliers or dividersor a mixture of both. Try:

24344,34244
64/2/4,64/4/2

642/3,6/342

and youl/ find that the operations can occur in anyorder. They give the same result.
However when the plus/minus and multiply/

divide operators are mixed up in one expression
we've got problems. What if we are asked what is sixplus eight multiplied by two?

Is it 14 - six plus eight - multiplied by 2, giving 28
as the result, or 6 plus 16 -  two times eight - giving
22? We get two different results depending on which
Operator is obeyed first. To sort this confusion outwe have to have a rule, and the rule is:
Starting from the left do anything in brackets first,

which the expression is evaluated.
Now the addition is done first, producing 6, and the

multiplication is done next, giving 36. It's the same with
the formulae in A6 and A7. The brackets affect the way
the formula is tackled by the spreadsheet and hence the
result.

Let's move on from operator precedence and take a
look at another aspect of our formulae. After all so far
we've stuck to + ,  *  and /  with the odd bit of
bracketing here and there. There are three more
operators we can use in Mini Office II. Figure III shows
them in action.

Looking at row 2 it's easy to see that cell E2 holds

Operator
precedence

'Aare I I :  Operators, brackets and precedence

then do all the divisions and multiplications and
finally do the additions and subtractions.

To put it another way:

coees before • and /
othich cote before + and -

This is the rule the spreadsheet applies when it
comes to evaluate formulae that contain a lot of
operators such as +, -  and Soon. In fact it's the way
we normally do our calculations without thinkingabout it.

The trouble is that when we do start thinking
about it, the reasons for doing it this way seem a bit
obscure. Take comfort in the fact that if you do your
sums following the rule you'll get the correct
answers. So applying this rule to six plus eight
multiplied by two we have 6+8*2 giving 6+16,
Which gives the answer 22. Get your spreadsheet to
confirm this. I f  we'd wanted six to be added to eight
and the result of that to be multiplied by two weshould use brackets as in:

t6+2/1#2

The part i n  brackets i s  done first, then the
expressions:multiplication. T r y  using the rules to  solve the

4*8+8/2+2
4*(8+8/2)+2
4*(8+8)/1(2+2)
3*-7+21*2/7
I +2*2+3/3-3

and have your spreadsheet check your results.

September 1986 MICRO USER 9 5



From Page 95
the sum of the three cells to the left. Now I could have
got this result by putting the formula B2 +C2 +D2 into
cell E2. However what I used was 132 D 2  which does
exactly the same thing.

The hash sign,* , tens the spreadsheet that it is to
add an the values found in the cells between the cell
numbers specified to its right and left, inclusive. In this
case the range is from B2 to D2, so the values in B2. C2
and D2 are summed and put in E2.

It's a very useful operation to have in a spreadsheet.
Time and time again rows of numbers are summed and
being able to use # between the extreme cells of the
range saves a lot of typing. You can avoid lines like
A l+B I+C l+  + N 1 + 0 1  with AWOL

It's not just stuck to rows -  you can use it to add
columns of figures, as you'll see if you look at column B
of Figure III. Here I could have used B2+133+134 but
instead I made a hash of it with 1324034. In this case it
didn't save me much typing but in practice it 's
invaluable.

Still with Figure III, take a look at cell E3 and see if
you can work out how it relates to the other ones on
that row. It is in fact the largest value in that row and
was found with the formula >[B3D31•

The > tells the spreadsheet that you want the largest
value while the cells inside the brackets give the range,
in this case from B3 to D3 inclusive. Incidentally i f
your micro is in Mode 7, which it is at power-up, then
the square brackets [ and 1 appear as arrows. Don't be
worried, it still works.

Not only does it work with rows, it also applies to
columns. The >11 operator is in use in column C of the
spreadsheet. I  think you'll agree that 9 is the largest
value in 7, 2 and 9.

It seems logical that if we can find the largest figure
in a row or column of cells we should also be able to
find the smallest. This is done with the <11 operator. In
row 4 the formula <1134D41 is used to pick out the

1

A B C

7.e8 6.00 02ID2

F

GM Lee

1 UNIT COSTITEM A 21.88 PRICE ITEM A 19.80
2 UNIT COSTITEM El 11.01 PRICE ITEM 8 11.11
3 UNIT COSTITEM C 15.10 PRICE ITEM C 17.11
4
5 UNIT PROFIT ITEM A -1.00 iH1-Dll
6 UNIT PROFIT ITEM B 1.10 fH2-D2l
7 UNIT PROFIT ITEM C 2.118 lii3-03)
a

SALESITEM A 100.10
le SALESITEM B 211.11
11 SALES ITEM C 151.10 TOTAL PROFIT 400.11
12
13 GROSSPROFIT ITEM A -181.8e MOST PROFIT 300.10
14 GROSSPROFIT ITEM B 218.10
15 GROSSPROFIT ITEM C 301.01 LEASTPROFIT -182.18

1
A B M

2 Lee 7.e8 6.00 02ID2
3 GM Lee 4.1e )1B3D3)
4 3.00 /AO 5.110 ((PDC.1
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Figure V: Profit
calculations using
the new operators

lowest of the values and place it in E4.
Similarly D5 contains <1D2D41 which plucks the

minimum value from the D column. Figure IV shows
all the formulae used. While the actual symbols used
may vary from spreadsheet to spreadsheet you'll find
these operations on most of them.

While operator precedence may seem a bit academic
-  until you run into problems of your own -  I hope you
can see how the three new operations we've learnt
come in useful. After all most financial calculations
involve adding rows of columns and figures, and who
isn't looking for the lowest cost and largest profit?

Figure V  i s  a  simple but practical use o f  a
spreadsheet to show how the profits from three product
lines vary with unit costs and sales. Can you figure out
how the profit figures are arrived at? It should come as
no surprise to learn that the formulae involve our three
new operators.
•  That's where we'll leave it for now. More next time as
we move f rom formulae t o  manipulating the
spreadsheet itself

1
2
3
4
5
6

A

Lae 7 .  le 6 . 1 e  I I . ? ?
8.10 2 1 ?  4 . 8 ?
3.10 9 . 0 e  5 . 0 e  3 . 1 e

12.10 9 , 0 e  4 . 1 0

Figure I I I :  Three new operations

02804 )1C2C4I (10204I

Figure IV:  Three new operators in use
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Vila it offers the BL
mtronic mail is much
paper than the post

Sending mailbox messages to other subscribers,
whose numbers are rapidly growing, is the
•merpest form of communication possible, You
can send a message of any length to another
niai box for less than the cost of a first-class
tramp. And it doesn't cost a penny more to send
the same message to 500 different mailboxes!
Even a message sent to a mailbox on the other
de of the world only costs 30p.

The biggest bulletin
board of them all

The number of bulletin boards is growing rapidly.
The only snag is that the vast majority are
Ogle-user boards - which means lots of other
people are also trying to make contact and all

often all you get is the engaged tone. But
kith the MicmLink bulletin board there is no
-trit to the number of people using it at the
rn , time, And no limit to the number of

nie pries that can be displayed on the board.

Give your micro
mainframe power
ith IdicroLink your micro becomes a terminal

Inked directly to the Telecom Gold mainframe
nrn uter, and able to tap its tremendous power
Ind versatility. Right away you'll be able to use
pant number-crunching programs that can only,1 on a mainframe.

The mailbox that
-is always open

MicroLink is in operation 24 hours a day, every
day. That means you can access your mailbox
whenever you want, and from wherever you are

home, office, airport - even a hotel bedroom
or golf club! N•one needs to know where you
are when you send your message.

We're only a local
phone call away
The majority of MicroLink subscribers can
connect to our mainframe computer in London
by making a local phone call, This is possible
because they use British Telecom's PSS system,
which has access points all over Britain. A local
phone call is all you need, too for direct access
via MicroLink to all the other countries
belonging to the international Dialcom system.

Telemessages- at
a third off

The modem equivalent of the telegram is the
telemessage Send it before lOpm and delivery is
guaranteed by first post the following day (except
Sunday). The service was intended for people
phoning their message to the operator, which
costs 123.50 for 50 words. But you can now use
It via Microlink, for only £1.25 for up to 350
words! For an extra 65p your message can be
delivered in an attractive greetings card.

Micro user.
Go teleshopping on
your micro

With MicroLink you can study the British Rail
timetable -  and then buy your ticket in advance
You can book theatre tickets. And even order a
bouquet of flowers, It's all part of the tele-
shopping revolution!

Send and receive
telex messages
With MicroLink you can turn your micro into a
telex machine, and can send and receive telex
messages of any length. You will be able to
communicate directly to 96,000 telex subscribers
in the UK l  million worldwide - and even with
ships at sea via the telex satellite network.
Business people can now send and receive
telexes after office hours, from home or when
travelling.

What does it
all cost?

Considering all the semces you have on tap,
MicroLink is remarkably inexpensive. You pay a
once-only registration fee of £5, and then a
standing charge of just E3 a month. Online
costs are 3.5p a minute (between 7pm and Sam)
or l i p  a minute during office hours. There is an
additional 2.5p a minute PSS charge if you are
calling from outside the 01- London call area.
Charges for telex. telemessages and storage of
files are given on the next page.
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How much it costs to use MicmLink

Initial registration fee: E5

Standing charge: Ei per calendar month or
part.

Connect charge: 3.5p per minute or part -
cheap rate; l i p  per minute or part - standard
rate.
Applicable for duration of connection to the Service.
Minimum charge 1  minute,
Cheap rate is from 7pm to Elam Monday to Friday, all
day Saturday and Sunday and public holidays;
Standard rate is from liam to 7pm, Monday to Friday.
occluding public holidays

Filing charge: 20p  per  unit  o f  2048,
characters per month.
Applicable for storage of information, such as telex_
short codes and mail files. The number of units used is
an average calculated by reference to a daily sample.

Telex registration: E la

Outgoing telex: 5.5p per 100 characters
(UK). l i p  per 100 (Europe); 18p per 100 (N.
America); E125 per 400 (Rest of world); E2,75
per 400 (Ships at sea).
Deferred messages sent on the night service are
subject to a 10 per cent discount.

Incoming telex: No charge.
It is not possible to deliver a telex without a mailbox
reference. I f  a telex Is received without a mailbox
reference the sender Win be advised of non delivery
and asked to provide a mailbox address.
Each user validated for telex and using the facility wilt

incur a charge of 6 stowage units a month Further
storage charges could be incurred depending on the
amount of telex storage and the use made of short
code and message file facilities

Microlink PSS service: 2.5p per minute or
part (300 baud); 3p per minute or part
(1200/75 baud).
Only applies to users outside the DI -London call area

Telemessages: EMS for up to 350 words.
TeWmessages can be sent with an illustrated greetings
card for 75p extra.

Radlopaging: No charge.
If you hove a  B T  Radiopager you can be paged
automatically whenever a message is waiting in your
mailbox

International Mai l :  For  the first 2.048
characters -  20p to Germany and Denmark,
30p to USA, Australia, Canada, Singapore,
Hong Kong and Israel. For additional 1,024
characters - 10p; 15p.

These charges re late t o  t h e  transmission o f
information by the Dialcom service to other Dialcorri
services outside the UK and the Isle of Man Multiple
copies to addresses on the same system host incur only
one transmission charge

Billing and Payment: All charges quoted are
exclusive of VAT. Currently all bills are rendered
monthly.

MiCrOliDit
in association with

TELECOM GOLD

Application Form
I,/We hereby apply to join MicroLink

D I enclose my cheque for ES payable to Database
Publications as registration fee to Microlink

( I )  0 I also wish to use Telex, I authonse you to charge an
additional E10 to my initial bill for validation
I confirm that I am over 18 years of age.

je I confirm that I accept the terms and conditions for the
time being in force, a copy of which are mailable on
request.

I intend to use the following computer
Signature
Date

FOR OFFICE USE ONLY:
Mailbox assigned
Start date
Password

MU-)SEND TO:
MicroLink
Database Publications
Europa House
68 Chester Road
Hazel Grove
Stockport Ski  SNY.

• Telecom Gold is a trademark of British Telecommunications pic.

Name
Position

Company
Address

Postcode 1 1 1 1 1 1 1 1 1

FT TI
1 1 1 1 1 1 1 1 1 1 1 , 1 1 1

Account Number
B. Please debit my! our

Access/Visa.."American Express
account number •• Overseas subscribers only

Software over
the telephone

MicroLink Is setting up a central store of
software programs which you'll be able to
download directly into your micro. The range
include games, utilities, educational and bus
prograrris, and will cover all the most popular
makes of micros.

Talk to the world
-  by satellite

MicroLink is pall of the international Diakom
network. In the USA, Australia and a grovAng
number of other countries there are many
thousands of users with electronic mailboxes
like yours. You can contact them just as easily a
you do users in Britain -  the only difference is
that the messages from your keyboard go
speeding around the world via satellite.

•11111111111111111111111EM•1111••1111111M •••1111

What you need to
access MicroLink

You must have three things in order to use
MicroLink a computer (it can be any make of
micro, hand-held device or even an electronic
typewhter provided it has communications
facilities), a modem (it can be a simple Prestel
type using 1200/75 baud, or a more
sophisticated one operating at 300/300 or
1200/1200 baud), and appropriate
communications software.

1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
T F T- F T- 1111111  1 1 1 1 1 1 1 1 1 1 1 1 1 1

Commencement of Service
Please indicate month of commencement
Allow 10 days for validation of mailbox
Payment
Whilst Database Publications Ltd is the supplier of all the services to you. the commission and
billing thereof will be handled by Telecom Gold as agents for Database Publications Ltd.
Date of first payment to be on 15th of month following commencement,

, Please complete billing authorisation form A. B or C below:
A. Direct  Debit ing Mandate (Enter full postal address of Bank Branch)
To

19

1,1Ne authorise you until further notice in writing to charge to my/our account with you on or immedieat
after 15th day of each month unspecified amounts which may be debited thereto at the instance of
Telecommunications plc - TELECOM GOLD by Direct Debit. Bills are issued 10 days before debit is processed
Name of Account to be debited

Daytime telephone I

I I

LiWe authorise you until further notice in wilting to charge to my/our account with you on or immediall
after 15th day of each month unspecified amounts which may be debited thereto at the instance of
Telecommunications plc - TELECOM GOLE) Bills are issued 10 days before charge is applied to your ac

Signature   D a t e
C. Please invoice the company/authority,
di D i f  you select this option, which is ONLY AVAILABLE to government establishments and Pulite

Limited Companies, we will require an OFFICIAL ORDER to accept unspecified amounts.



A n i m a t i o n )

EVERY time I  visit a night club or a
disco I always seem to spend more time
studying the light show than dancing.
This might be due to the fact that I have
never quite mastered the art of moving
my extremeties in the direction I intend.

Anyhow I  have long wanted to
produce a simulation of a light show,
and Listing 1 is the result.

approached the project in much the

50 REM (c1 The Micro User
100 M0DE2:VDU23;82020:00;;FOR11.9

59100STEP-1921F0RD63T01215STEP120:R
EADCX:PROCCIRCLE0101,64,U,85):NEXT
IX,Y1:FOR)117863T0128STEP-192:FORng12
7101183STEP121:READMPR0CCIRCLE(XX,Y
%,64,n,85):NEXTXX,Y%

110 FORX:C=IT015:VDU194%,RND171:00
:F0RZ.I10100:MEXT:VDU19,X1,000,19,R
ND1151,RMD(8)-1:00:NEXT:60T0110

120 DEFPR0CCIRCLE(X0%,YOLRX,CZ,FI)
130 8COLO,CLPLOT4,X0I+SIM101#RX,Y0

I#COS(01*MF0RZ=01OPIII2 STEPP1/3:IFF
1:85 PLOT41X0X1Y01

140 PLOTFX,X0MIN11)4RX,YOK0SQ1
01%:NEXT:ENDPROC

150 DATA 7,11,11,10,1,1,10,11,11,7
160 DATA 8,13,13,9,3,3,9,13,13,8
170 DATA 1,2,3,15,4,4,15,3,2,1
180 DATA 8,13,13,9,3,3,9,13,13,8
190 DATA 7,11,11,10,1,1,10,11,11,7
200 DATA 12,6,5,14,2,14,5,6,12
210 DATA 1,2,3,15,4,15,3,2,1
220 DATA 1,2,3,15,4,15,3,2,1
230 DATA 12,6,5,14,2,14,5,6112

Listing 1

Turn yourself
on (and off)
with VDU 19

Using the  ar t  o f  the
car toon a n i m a t o r ,
R O B I N  N I X O N
shows h o w  to make
your title pages flash.

way I  assume an animator would a
cartoon.

As you know, an animated cartoon is
made up of a sequence of frames that
are shown one after another giving the
appearance of movement.

To achieve this effect on a micro
would require extremely high speed
drawing procedures — much faster than
the BBC Micro is capable of— or access
to a laser disc. But then it occurred to
me. why not use VDU19?

The most common use for VOL119 is
to select the actual colour you wish to be
displayed for  each logical colour in
modes that do not allow for 16 colours.

You will find a clear explanation on
Page 382 of the User Guide.

VDUI9 is, however, also a very
powerful command for certain types of
high speed animation. Using VDUI9 it
is possible to draw a set of frames each
in a different colour — and then "turn
them on and off" at the right time.

The trick is to ensure that none of the
frames overlap. The following examples
use Mode 2, as this offers the widest
range of colours.

I chose hexagons for the main theme
as they tesselate well and can be used as
building blocks for ether shapes.

Line 100 of Listing 1 draws a board of

hexagons similar to an adventure game
type board. The colour of each hexagon
is determined by the data in lines 150 to
230.

Line 110 then turns sets of hexagons
on and off, mostly in turn but with a
random element thrown in to simulate
musical oft-beats. Ideally this program
should be connected to the ADVAL
(Analog to Digital VALue) port so that
it could be activated by a sound input.

Disc drive owners could type in line
105:

Listing 11

105 *SAVE HEXAGON 3000 8000

Then use Listing 11 to save having to
wait for the "board" to be drawn in
future.

One example of  graphics that has
always fascinated me is objects rotating
on the screen. Listing III is a program
that produces a Catherine wheel effect.

PROCC1RCLE draws a circle which
looks much like a pie chart with each of
the segments drawn in  consecutive
colours Ito 15 and then back to I again,
and so on. Colour 0 is not used as it is
kept for the background.

Lines 130 to 150 turn each colour on

50 REM fc1 The Micro User
100 MODE2:VDU230202;000;:FORM71

1015:VDU1901,000:NEXT:41.0. HEXAGON
110 FORXIT015:VDUI9M,RND1710:0

:FORZ=IT0100:MEITOIDU19,XX,000,19,R
ND(151,RND(8)-10:0:NEXT:GOT0110

September 1986 MICRO USER 9 9



TYNESOFT'S COMMONWEALTH GAMES
Casa C7.95 Disc £1195 OUR PRICE C6.75 OUR PRICE 110.65

US DRAG RACING
Cots 16.915 Diu CI 95 OUR PRICE C5.9 5 OUR PRICE £7.65

VINDALOO
Cass. t7.95 Disc 0.95

OUR PRICE C6.75 GOR PRICE £175

FLAT,
Con.C14.95
5i" (16.95
3" C19.95

MINI OFFICE II
OUR

PRICE
f 1 2 95
C14 95
C17_95

AARDVAAK SOFTWARE
lOtIce
Frak
ACORNSOFT
Viewspell Rom
Elite Ices I
Reth I cat)
Seonidiscl
Ravi 4 tracks Items)
gess 4 trachs lam)
Mint Mei/nouns keel,
Maw Mushroom Ithse)
Aviator ices I
Aviator ildhc)
Manias.)
Men Idiul
Acheron
Firebug kit)
Firebug tdiscl
Smooths Ices.)
Snooty hlisel
Labyrinth (mil
Gatarvey in Korn Ices I
Kinglom OF Mama (cat I
ACORNSOFT/BES
HMV, Lenart
Timeman One
Hippy Numbers
Waidheng
Osprey
ACORNIINIWORD
Germain
French
Italie°
Spanish
ADDICTIVE GAMES
Football Menagel
Bohm
ADVENTURE INT
Gremlins
The Hula
Secarman
Adventureland
The Event
Mystery Funhouse
Robin ol Sheerhood
ALMA'S
Son ii Ellagga
Contract &doe
Nteeheerie
ANIROG al.sss 401 arie
JupJei
ATARISOFT
Pole PD14,0,1
Agbiitnr,
MEEBUGSOFT
Taelart Plus IROM I
Ramo !ROM)
Studio Eight loss)
Studio Eghl i disci
BUG BYTE
Twin Kingdom Valley Ices)
Tennis (cis I
Jock Alec leas)
Sewage Pond Ices.)
Robots
Cricket
Sodom 7
C
Birdie Blimp
Stine Dons Snooker Ices.)
SEM Dews Social& i dim I
COMPUTER CONCEPTS
intrchart ROM
imersheer ROM

ektliIMAGINE'S
MIKIE

(Converted from
Spectrum I
Las 9 5

OUR PRICE 0.65

2 1 s t •  S o f t w a r e .  VERSIONS AVAILABLE)
PRESENTS A SELECTION OF HARDWARE, UTILITIES & SOFTWARE FOR THE BBC MICRO

OUR
R.R.P. PRICE

1.95 6 9 5
6.95 1 9 5

39.95 3 5  55
1499 12119
14.95 1 2 9 5
11.95 1 5  85
9.95 9 9 5

11.95 1 1 8 5
12.95 11.65
le 95 1 3  45
14.95 1 3 . 2 5
11.65 1 5 . 2 5
995 8 9 9

1150 1 0 4 5
11.65 I S  95
9,95 9 9 5

1150 1 0 4 5
9.95 9 . 9 5

1150 1 0 5 0
9.95 9 . 9 5
995 9 9 9
9.95 9 . 9 5

8.95 1  95
8.95 1  95
895 7 9 9
8.95 7  95
9,95 8 9 5

14 95 1 2 . 9 5
1495 1 2 . 9 5
Is 95 1 2  95
le 95 12.95

95 7 9 5
999 8 . 9 5

795 8 9 5
7.95 6 . 9 5
195 8 9 5
795 6 . 9 5
195 8 9 5
195 6 . 9 5
199 6 . 9 5
795 6 , 9 5
995 9 . 9 5
195 8 9 5
995 8 . 9 5

995 8 . 9 5
995 6 . 9 5

3900 3 5  25
34.00 31.50
1700 1 5 2 5
22.00 2 0  00

We guarantee all tillea are originals We

2.95
2.95
295
2.95
2 95
2.95
2.95

795 6 9 5
895 7 9 5

1295 11.65

3690 3 3 0 0
5635 5 0 0 0

Ptease send me- Cos. Li Disc 0 4010 80T 0

1

2,  f

3.

4.

TOTAL E
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US GOLD'S
BOUNTY BOB STRIKES BACK

Cass £9.95 OUR 9  5
SPY HUNTER

Cass 1995 OUR CO 95
RAID OVER MOSCOW
Disc C9 95 OUR 18.95

SUPERIOR SOFTWARE
SUPER 3 PACK (BBC]

3 CASSETTES
MOON MISSION

BMX ON THE MOON
SPITFIRE COMMAND

GREAT VALUE ALL 3 FOR JUST £6.95
OUR

R R.P. PRICE
CLARE S
Profile disci 1 1 . 0 0
Forrthetse !disci 1 2 . 0 0
Bram ROM 3 4 . 5 0
Brom (disci 2 7 . 5 0
Replica III (disci 1 5 . 0 0
Enhanced Bete Base Idled 2 5 . 0 0
Beta Basa Utilities idled 1 2  00
M i c r o M  H o r n  4 0 . 0 0
Macrom Doc 3 5 . 0 0
CON SOFT
Serpents Lair 4 . 9 5
Playbos 4 9 5
S.A 5 Commands 4 . 9 5
OR. SOFT r  Disc 401 add £2)
147 FlIghtSia.* 1 9 5
Phanton Comber* 9  95
O.A.C.C.
Fright Sim 747 I DACC1 9  95
Bobby Cherlion Soccer 1 1 . 9 5
OATAIASE !Discs odd f3I
Rat Armes 8 9 5
OURELL MARTECH
et mune 6 9 5
Brian Jacks Superstars ?  95
Combed t.y 8  95
Ebert Kidd Jump ?  95
Greburnes Castle 1  95
Geott Carus 8 9 9
ELITE
Commando keel 9 9 5
Commando (did, 1 4  95
EPIC SOFTWARE (Eleth versions aart £2)
Ihe Wheel at forth.* cot 9 9 5
Castle Frankenstein cal. 1  95
The Ousel ot the Hedy Grill cu 1 9 5
Kingdom al Killion cas 1 9 5
GOLEM LTO For disc tersron add E21
Education I 8 0 0
Education II B O O
Fun won Words S O C
Fun csrlh Numbers B O O
Jigsaw B O O
HEWSON
Heathrow A 'IC
 Fantasia Diamond

195
795
/ 95

II 00
11 CO
31 50
25 00
1390
22 00
10 85
3806
37043
3.95
3 95
3.95

5 95
8 95

9 95
ID 95
1.95
5.95
895
795
8.95
6.95
795

6.95
13 65

945
6.55
655
6.55

7.00
7.00
TOO
1.00
7.00
6.95
695
6.95Southern 640le

ASOCON SOFTWARE
Cavernan Capra 7  95 6 , 9 5
Conlujiluom 8 . 9 5  7 . 9 5
Flip7 9 5  6 9 5
Bug Eyes II lies.) 7 . 9 5  9 . 9 5
Frenkonstan 10110 6 . 9 5  5 . 9 5
INCENTIVE
Moon Crate Ices ) 7 , 9 5  8 9 5
Moon Crests Ida I 9 . 9 5  8 . 9 5
Graphic Ade Civello, Ices / 2 2 . 9 5  2 0  45
Graphic Ads Creator 'disci 2 1 . 9 5  2 5  00
IMAGINE
%herder* -  7 . 9 5  6  95
Ye Ai Kong Fe 9 . 9 5  e  95
Hung to list) 1 2 . 9 5  1 1 8 5
Hybeisports (disc only) 1 2  95 1 1  05
NOSMOS SOFTWARE !Disc version add El )
French Mistress A oi 9' 8 . 9 5  7  95
Gyrrnon Misty. A or 9 8 . 9 5  1 . 9 5
Spanish Tutor A or 9* 8 . 9 5  7 9 5
Answer Back Jun or Sen 9 9 5  8 9 5
Answer Back Saint 9 . 9 5  8 9 5
Wetly Europe 7  95 9 9 5

Please make cheques payable to;
2let Software

Send orders to:

21st SOFTWARE LTD, Dept. MU
15 Bridgefield Avenue,
Wilmslow, Cheshire SK9 2JS
Tel: Wilmslow (0625) 528885

OR SOFT'S
DOUBLE PHANTOM

2 BBC micritrs WIRED FOR 1ST
MULTI-USER SIMULATION

RAP D I A N  OUR PRICE £01.15
lint:Wes Ind!

MSC only

ALLIGATA'S
RAP OUR PRICE

DECATHLON Ides' 19,95 1 e . 1 5
WHO DARES

WINS II ( 9 . 9 5  1 8 . 9 5
QUIZ QUEST kiss) 1995 1 8 . 9 5

OUR
R.P.PRICE

(Onsc thrhan WW1 ounce
Micra Maths (24 prop '0' Lea)) 24.50 2 1 5 0
Micro English (24 prop .0• level) 24.50 1 1 . 5 0
Mega Meths CA' Lhel i 2 4 . 5 0  2 1 5 0
Micro French
LONGMAN'S SOFTWARE 2 4 . 9 0  2 1  50

IF Ltnvi

First Moves ,:ClIssa 8 • I 9 . 9 5  0 9 5
Master Kas (Typing Tutor) 9 9 9  8 9 5
LEISURE GENIUS 1Dier add E21

LEVEL I

Scrabbie 1 2 . 9 5  1 1 0 5
 Morvapohr 1 2 . 9 5  1 1  65

Price ot Magyck 9 . 9 5

OAdignaolun'Al7annIt 2 . 9 5tort 9  9$
Colossal Adventure ore 9 . 9 5

Emerald isle 6 . 9 5
lords at lime 9 . 9 5
Return to Eden 9 9 5

9 S h m w b  .95The a l  Paradise 9  95
6.95

LLAMAmeasure d Mont. sulSOFTn"Htini 9 , 9 S

SOFT (cas I 7 . 9 5
MACSEN SOFT

bock Busters 1  95
04113 Eye 6 9 5
Gobi Ron 8 9 5
MELBOURNE HOUSE

Clirnauoi,ctwArereuture 6  95H
11010001inel 8  95695
Hobbit coil
Hobbit blue/ 1 4  9517.95

Erptcding Flo (disc/
MICROPOWER s e a s o n  add E21

11469.999!

Exploding Fie (call

12,95
7 95
8.95
7.95
7.95
1.95
7.95
7.95
895

f3/
7.95
7.95
995
7.95
6 95
9.95
9.95
9 95

Or Who/Terra. Mimes
Castle Owen
Ghouls
Swag
Chess
Killer Willa
UK.13
Fein ra Factory
Cyberhon
Sibdt Cal
MIRRORSOFT Our cession add
Count with Oliver
Look Sharp
FirsiSteps
Herteleme with Mn Men
Ulna Thinking -
Stars/Ayr
Humor Strike loire
Wale Githea

LOTHEORIEN
Rhinos
Peres
Johnny Ree
Special Operations
Elettlerone
Waterloo
MICROBYTE

&them
Pinball
MOSAIC 10the add £31
( le the Viking

VINE MICROS RUM SOFTWARE
ADOCEIM

RAP. MOO OUR PRICE £26.00
REPLAY

P. 05.00 OUR PRICE 01 50
Please slate Op -system

GEMINrS
OFFICE MATE

Cass or OISC MAO OUR PRICE f I 1 00
OFFICE MASTER

Cass or Oisc f  2 5_00 OUR PRICE E22.50
MONEY MANAGEMENT

Disc RAP. £12.65 OUR PRICE 111_65

OUR
WRY PRICE

Sem/Ogre al Admen Mole • 1 1 1 1 9  a  115
OASIS
Acts Hop 1 4  95 1 7 9 9
OCEAN
Mulch Oct 9  95 8  95
OLIALSOFT IDISE versions otIO
Mune 88 995 8 9 5
On I 9 9 5  8 9 5
REOSHIFT
Enghsh Cyril Wm 9 9 5  8 9 5
IODIC° SOFTWARE (Oat swoon add 621
Banos 9 9 5  8 9 5

595
16 45

95
895

6115 B r e i r o y  1 9 5
995 E n n i o  7 IdIsc) 1 1  95
895 I s l a n d  h Kean 9 9 5
8115 R i c k  Ronson 9 9 5
5.95 W A D S  I *  04c oloSiOn odd E l i
8 95 b les tar f  01 Java Ste( 7 . 9 5  6  95
8.95 Whowew 8 9 5  5 9 5
995 W o o d b u r y  toe  9 9 5  8 9 5
895 S H I E L D
5 95 0  tech Maths Ex. 9  95 8  95

0 bevel Chemistry Es. 9 . 9 5  8 . 9 5
6.95 0  Itch Physics Ex, 9 . 9 5  8  95

SOFTWARE INVASION I*  Disc add n i
8.95 3 0  Bent All,f 7  95 6  95
5 95 Gonsmal th  2 9 5  6 . 9 5
7.95 Ibrizereig• 7 . 9 5  6  95
7.95 S o p a ,  Pool 1 . 9 5  8 . 9 5

Vortex 7 9 5  6 9 5
5.95 J e t  Boat 7 . 9 5  6 . 9 5
5.95 3 0  Grand Prix" 9 . 9 5  8 . 9 5
5.95 E a g l e s  Wing 7 9 5  6 9 5

13.45 S t a i r w a y  to Hee 1 2 . 9 5  1 1 8 5
18.25 C h i p e , s t a i  1 . 9 5  6 . 9 5
11.95 SOFTWARE PROJECTS

13.45 M a n i c  Wool 7 9 5  6 9 5
Lode Runner 9 . 9 5  6 , 9 5

17.25 SOUIRRELSOFT
11.65 S w e r v e  7 . 5 0  1 . 6 4 1
0.95 T r e f o i l (  I  09 7 . 0 0
5.95 S U P E R I O R  SOFTWARE (*Orec version add Il l
6,95 M r  Wiz 7 9 5  6 9 5
6,95 S m a s h  and Gills 7 9 5  6 6 5
0.95 O v e l d r i a o  7  95 6  95
699 Ber r i e tank  7 . 9 5  6 . 9 5
095 W a i l a r r y  1 . 9 5  6  9S
595 S p a c e  Pilo) 7 9 5  6 9 5

tempest* 9 . 9 5  9 9 5
1395 R a p t o r . *  9 9 5  8 . 9 5
695 O u t h  Star* 9 9 5  9 9 5
795 R e a l m  2' 9 9 5  6 9 5
995 C i t a d e l '  9 9 5  6 9 5
595 S p e e c h *  9 . 9 5  1 3 . 9 5
895 K a r a t e  Combat lees.) 9 9 5  7 9 5
895 K a r a t e  Combo Idled I I  95 1 0 9 5
895 M u t  I cat i 7 . 9 5  6 , 9 5

Thrust idled 1 1 9 5  1 0 0 5
895 5 9 5  T Y P I E S O F T  l'Disc cessions did 131
8 95 5 . 9 5  I a n  Benham's Tee 1  95 6  95
995 5 . 9 5  M o u s e '  lee 6 9 5  5 9 5
6115 5 . 9 5  W i n t e r  Olympics* 7 9 5  6 9 9
995 5 . 9 5  J e t  Sat Willy • 6 9 5  7 6 5
9515 8 . 9 5  U S  GOIO

Beech head 9 1 1 5  8 , 9 5
4.95 3 . 9 5  B r u c e  les 9 1 1 5  8 9 5
495 3 9 5  Oembusters Iddc 1 4 ) 5  1 3 . 6 5
495 3 . 9 5  B r u c e  tee (discl 1 4  95 13135

Tepper 9 . 9 5  6 9 5
799 6  95 Dembusters 9 9 5  8 . 9 5

Rebel Pierre 1 9 5  6 9 5
Cluesthrobe 7  95 6  95
ULTIMATE
Ald Atha 1 9 5  6 9 5
Anon 8 9 9 5  9 9 5

21st Unwire 110 15 BrIcKeetislid Avenue Wilinsidaw, Cheshire SK9 2JS 0 6 2 5 1  52811115
ALL PRICES ARE INCLUSIVE OF VAT AND CARRIAGE

OVERSEAS ORDERS PLEASE ADO El 00 THEN 507 FOR 2ND and 3110 ITEMS EACH
otter a quick and tellable SPVICt Most Electron and ABC Idles aro available on request with the guarantee ol at least CI 00 oft the RAP.

Name

Address

A,Itt ELITESBOMB JACK
Cass E9.95 OUR CO 95

Du C1495 OUR f 1 3 65
AIRWOLF

Casa £9.95 OUR £8.95
Oisc CI 4_95 OUR f13 65

Post Code

Tel. No.



From Page 99
and off  in turn.

You may have noticed the delay loop
in line 140:

140 FOR I:1 TO 40 :  NEXT

This is included as VDU 19 works
faster than the micro can scan the
screen memory and display i t ,  and
without the delay there are some very
peculiar effects.

The program takes a  fair while to
draw the Catherine wheel. I f  you have a
disc drive you could, as in the above
example, add line 125 to Listing III and
run Listing IV in future to save time:

125 'SAVE KRUM 3000 8000

There are many impressive effects
that can be achieved quite simply using
VDU 19, such as drawing a set of spirals
each inside the other and in a different
colour, then turning them on and off in
turn. Or several inter-connecting cogs to
simulate the insides of a clock — always
ensuring t ha t  none o f  the frames

overlap.
I must mention that the techniques

described in this article could not easily
be used for games programming. But

50 REM 1c1 The Micro User
100 DX:0:8X=0
110 1ODE2:VDU23;8202:0;00i
120 FORSX:500T020STEP-20:PROCCIRCLE

1644,511,55,85):NEX1
130 FORI%=11.015
140 VDU111X,RN0(700:F0R2:1T040:

NEXT
150 YDU19,XX,000:NEXT:8010130
160 DEFPROCC1RCLE(XINOTLIn1n,F1)

iSX:6141:1F6X:3 BI:1
170 SCOL0,IMPL014,1014.SIN1010700

X+COS(0).MFOR2c0TOP1.2 STEPP1/120:1
FR:85 PLO1440%1Y0%

180 PLouldmfsiN(1)4nsmas(1)

190 1:1=0Z+1:10%:16 Di:)
200 1F6:1 6COL0.0% ELSE SCOL0116-0

210 NEXT:END9ROC

Listing

DISC PACK EDITOR SYNTHESISER KEYBOARD LINKER PRINTOUT • SONG AND SOUND
LIBRARY E29 95 INC VAT. CASSETTE 1 KEYIBOARD • SYNTHESISER SOUND LIBRARY E 1 4  95
t r  VAT CASSETTE 2 EDITOR PRINTOUT SONG AND SOUND LiBRARY £1495 INC VAT PLEASE
ADD El 25 P&P PER ORDER
ADDITIONAL SONG LIBRARY DISC 2 TOCCATA AND CAROLS 5  400 YEARS OF MUSIC 4  MAINLY
BACH 5  IAN WAuGH ORIGINALS 6  OLD FAVOURITES E 4  EACH INC VAT POSTAGE FREE
NEW LITILiTIES DISC KEYBOARD -0, MuS1C FILE CONVERTER PLAY FROM BASIC UTILITY W S
MUSIC FILE CONVERTER MUSIC EDITOR FILE CONVERTER E 6  INC VAT POSTAGE FREE
ECONET VERSO N E89 70 INC VAT PLUS E l  25 POSTAGE AMSTRAD AND COMMODORE 64
ERSiONS ALSO AVAILABLE

Animat ion )

50 REM (c) The Micro User
100 M00E204U23;8202;000;:FORXX:1

T015:0U194%,000:NEXTieLO. KATHWHL
110 FORXX=1T015:VDU19,111R0171:00

:F0RNT040111EXT:V0U19X,0010:NEXT:
6011110

Listing i i

they a r e  idea l  f o r  t i t l e  pages o r
stand-alone graphics.

In finishing I  w i l l  leave you with
another example o f  what VDU 19 can
do.

I f  you have a  copy o f  A i r  Strike
(Micro User, May 1983), try replacing
lines 62 and 95 with the following and
see what happens when you crash:

62 OU19.0,8.0,0,0,19,310,0,0,0:8C
01.0,1:FORK:1T050:MOVEAV32,61-16:DRA
WRND11280),R011024):VDU19,0A11(7);0
0,19,1RND(7)4010:MEXT

95 SOUMD0,214,50:FORM=1T050:M0VEC
1+16,8%-16:0RAWRND(1280),RW10241:VD
U19,04R14(71;00,19,31110(7i:0;0:NEXT
1301063

MUSIC 01/07-fM
•6 Is the most admired micro 112gea'

program for the BBC microcompetei
eA Is so*sticated, t shopk, to Age
•  Featwes omparallekel create, edit, plei

old priht twifes
•  hag a Ooitg ai1Soatiat l/brar? gettieg

everyohe off Olf the rylit mote
1' Lvov the Isstnictioe Mamma/ has !veil

appIoided
ol% I S  MOR4 THAN IMOT

NOTIAlq I
• 34I R i f  MUSIC MOTtM

TODAir

ORDERS TO SYSTEM, DEPT B
12 COLLEGIATE CRESCENT, SHEFFIELD 510 2BA

ICI742682321 =  DEALER ENQUIRIES WELCOME

i.,ISLAND I LOGIC SYSTEM SOFTWARE J141
E M U
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WE have now finished our exploration
of the joys of FOR N E X T  loops. As
you'll recall they're excellent for making
the micro repeat short bits of code over
and over again.

This month we'll be looking at new
ways of handling variables, in the form
of arrays. While at first they might seem
to have no relevance to our FOR .
NEXT loops, by the end of the article
you might just feel differently.

11 REM Program I
28 PRINT 'Enter the first number'
38 INPUT number
41 PRINT 'Enter the second number'
58 INPUT number
61 PRINT 'Enter the third number'
71 INPUT number

P r o g r a m l

I hope you have no difficulty in seeing
just how stupid Program I is. All it does
is to get the long-suffering user to enter
three numbers into the micro via the
keyboard. each time storing its value in
the numeric variable number.

Nothing is done with number, and as
it stands the program is pretty pointless.
Yet there is one point to be made from it.
Take a look at the way it works. Each
time a fresh value is put into number he
old one is lost.

So if I enter I, 2 and 3 in response to
the prompts the final value of number is
3. There's no record of the I and the 2,
the former occupants o f  number, as
they've been overwritten.

Program I can be made more useful
with the addition of the following lines:

15 sues1
35 suessuenumber
55 suessumfnumber
75 suessuenumber
81 PRINT sue

Now the variable sum is used to hold
the running total of the numbers. In fact
you could use a FOR N E X T  loop if
you wanted. Go on, try it — you learn
programming by programming, not just
reading about it.

This is an improvement, but there's
still a problem. While we can recall the
last figure we entered with the direct
command:

PRINT Nobel'
we still have no record of the first two. In

702 MICRO USER September 7985

Farewell
loops,
hello arrays

By PETE BIBBY
this case it might not be so important,
but imagine if you were entering cheque
values.

Not only would you want the total
sum, how much is paid out from or into
your account, you might also want
some idea of the value of each cheque.
With Program I this data is overwritten.

11 REM Program II
20 PRINT "Enter the first number'
36 INPUT firstNueber
41 PRINT "Enter the second noble
58 INPUT secondNumber
61 PRINT "Enter the third number*
71 INPUT thirdkueber

Program 11

Program I I  goes some way t o
remedying the situation. Now the three
numbers input to the program are stored
in t h e  var iab les  f i r s i N u m b e r,
•eeondArumber and thirdNumber. Once
the program is run there's no problem in
finding out which was the second
number entered. You just use:

PRINT secondNueber
We could even find our sum total with

a line such as:
88 suesfirstNumber f seccridNumber
thirdNueber

So using several variable names helps
us keep hold of the values entered into
the program. which might come in

useful later. Also using meaningful
variable names allows us to give am
order to the data. After all it's obvio
that firsiNumber was the first num
entered. secondNumber the second
you can guess where thirdArum
came.

But, and it's a big but, while the or
may be obvious to us from the varia
names, it's not obvious to the micro.
just uses the names it's given as la
and never bothers what they mean. So
you swapped lines 30 and 70 b
entering:

38 INPUT thirdNueber
71 INPUT firstNumber

you'd now have the first number enter
called thirdNumber and the last one
called firstNumber. The BBC Micro
would be quite happy, they could
Tom. Dick  and Harry fo r  all it's
bothered. However you would probably
be confused.

So using different variable names
helps us hang on to data. but while Ike
can pick them so they inform us of the
data order, i t  means nothing to t
micro. And. as you'll find as you delve
deeper into computing, the order of data
can be vital. It's nice to have your pay
cheque in your bank account before the
bills are taken out of it.

Program III does nothing to solve the
situation, but does point in the n
direction. In effect it's exactly the sa
as the previous program except n
number], number2 and number3
used to hold the data.

Once the program is run you c
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II REM Prograe III
21 PRINT 'Enter the first number'
31 INPUT flusher!
41 PRINT 'Enter the second flusher'
58 INPUT nueber2
61 PRINT 'Enter the third flusher'
78 INPUT nal:m.3

Program I I I

recall the values used with lines like:

PRINT flosberi
PRINT nueber3
PRINT nueberi+flumber3

Notice how similar these variable
names are. They all have the same root,
number, only the number at the end of
number changes if you see what I mean.

Wouldn't it be nice if you could use a
variable. name such as numberx and, by
giving x various values, be able to pick
out whichever of  number!, number 2
and so on as you wanted? Alas it won't
work, as you'll soon find i f  you try:

1111
PRINT nusberx

The micro doesn't like it and tells you
so. Again, you know what you mean,
but the micro doesn't.

Still it's a nice idea, isn't it? You could
have all your data values grouped
together under one stem name with a
number at the end of the stem to select
between them. In fact it's such a good
idea that Basic allows it in the form of
arrays.

By using a DIM command we can
DIMension an array of variables so that
we can refer to each variable by a single
number. Don't worry too much about
that last sentence — all it means is that
we can pu t  a  lo t  o f  variables in to an
ordered list and then pick out whichever
one we want by number.

Program IV shows how an array is
used. L ine 20  introduces a  new
keyword, DIM. This tells the BBC
Micro that i t  is to set aside memory
space for an array, which is a list of
variables all having the same root but
identified by a different number.

The secret is that the number at the
end — the subscript — is held in brackets.

How much space and what the array

is to be called comes after the DIM. In
this case the array is to  be called
number°. The 3 inside the brackets tells
the micro that there are going to be three
variables i n  the array, number(J),
number(2), and number(?). Initially
these elements of the array, as they are
known, are given the value O.

Figure la shows the three elements of
the array number°. Notice that the root
or stem of the array is the same for each
element. Only the subscript — the
number in the brackets — changes for
each element.

So number(1) and number (3) are
elements of the same array, number°,

number( I)
0

a) Initial values,

number(I) n u m b e r ( 2 )  n u m b e r ( 3 )
7

b) New array contents;
Figure!: Ekmerus of the array number(

REM Program IV
21 DIM number (I)
31 PRINT 'Enter the
41 INPUT number II)
51 PRINT 'Enter the
oil INPUT number(2)
71 PRINT 'Enter the
81 INPUT nueber (3)

Program I V

mber(2) n u r n h e r t  3 )
0 0

4

first nueber'

mond number"

third number"

but can hold different values. Let's look
at Program IV in more detail.

The DIM of  line 20 establishes the
array, and at this point all its elements
are set to O. Lines 30 and 40 take a value
from the keyboard and store i t  in
number(1). The next two lines give a
value to number(2), while the final lines
do the same for number(3).

So i f  I 'd entered 7, 26 and 4  in
response t o  the prompts, the array
contents would look like Figure lb. The
previous values o f  zero would be
overwritten.

Once you've dimensioned an array
you can use its elements just as you
would ordinary numeric variables. You
can add them or  subtract them or
change their value or whatever, as you'll

1

Begin Here)

see if you try lines like:
nuebert3)2nueber(3)+1
noeher(2)8nueber(2)-6
number(l)s-76

However you can do much more with
array elements than just use them as
ordinary variables. After all, we've been
pursuing the theme of an ordered list of
variables all through the article. Why
abandon it now?

But first a confession. When I told
you that D IM number(3) created an
array o f  three elements I  was
misleading. Actually i t  creates four
elements. These are:

number (1)
number!!)
number (2)
number (3)

Since micros start counting at 0
there's an element number(0) which, like
the others, is given the initial value O.
Figure I I  shows how the array is
actually set up after values have been
given to the other elements.

However I  prefer t o  ignore the
element with the zero subscript as it

number(0) number( I) number(2) number(3)

0 I  7   2 6  4
igure A l l  the ekments of number()

confuses me. For example, suppose you
wanted an array to hold your monthly
salary for a year. You could do it using
a:

DIM isonthly(Ili

with inon/hh/69 holding the Januarv
—0111°-
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From Page 103
pay figure, and so on until monthly(11)
holds the December figure. However to
me the subscript seems one out. To me
January is month 1, not month a  I'd
settle for:

DIM •cnthly(I2)

and use monthly(I) for January and so
on until monthly(12), which I  would
know contained December's figures.

In some quarters this is looked down
on as i t  wastes the first element.
monzhiy(0). In fact I don't always waste

Figure T h e  array another( )

0  "  •
R i  9am-5pm Mon Thu

OPEN

1 9am 4pm Fri-Sat

0

0

0

0

0

fA IPPrAgdWAAVAIVAWAI IVA I I I rAd l r lDOT MATRIX PRINTERS R G B  CONVERSION
Plokes/Pye Forguaan TX
Conversion K11101'0 1 4 6 . 0 0 d
Factory Conyersior. f 6 9 . 0 0 a

READYMADE LEADS
Disc Drive Data (Single/   f  6 444;
Disc Orem Data (Duel,   £ 9  66c
Oisc Drive Power (Single;   f 3  45c
Disc time POWS, (Dwell   E 4 6 0 c
Phone. to BNC   £ 4  60c
hen° to Phone    f 2  99c
Phono to UHF    £ 2  60c
RGB 6-6 pin DIN    E 2  99c
1108 6- / pin DIN lIliu.chil. . . . . .  „  £4.14c
RGB 6-1 pin DIN (fergusen1 ....   £ 4  14c
RGBpin to SCART awe)  E l  82c
Many other types available please telephom or write for details
ROM EXPANSION BBC Madei B

Law Pidid m  f 1 0 . 8 1 de system
Spare Cartridge   E 2 0 1 c
Zil Socket Cartridge
library Rack (Holds 6 Cull

f 8 . 0 5 c
E l 84c

#
800 ST ALBANS ROAD.
GARSION, WATFORD,
HERTS. WD2 6N1.
Tel: 0923 672102

September

it. I tend to use it for other things, such
as holding a running total of salary to
date or other details about the array
such as how many elements actually
have values other than 0.

It's up to you, but until you get used
to arrays I'd advise pretending that the
element with the zero subscript didn't
exist.

Program V  uses another array,
another°. This time the DIM of line 20
produces an array of five elements. The
rest of the program just goes through
the elements of the array giving them
values.

Despite my advice I've actually used
the element with a subscript of zero.
Figure III shows the array elements and
their contents.

Notice t he  way  t h a t  element
another(4) is given its value of 7. At line
80 the program uses a variable inside

Kaga Taxan 810 with NIB   E 2 4 7  25a
Kaga Tatum 910 withNIG   E 3 9 1  00a
Printer Cable I rot   E 7  82c
PrinteLCable I.5m1   E 9  20c
Ribbon Hi-Sec KP-41   E 6 . 9 0 c

FLOPPY DISCS
3.5" leach) . 1 3 9 1 c
3.5"Iper101   f 3 3 1 0 c
5.25" S.'S OM 41)10101   1 1  2.65c
5.25" 0313iD low 101   f 1 3 . 8 0 c

OTHER PRODUCTS
[pont 2764 250nt's 8K   E 2 . 5 3 c
Eprom 27128 250nt's 16K   E 3  45c
Acorn DNfS Interlace kit   E 6 9  00c
Wide range ol Connectors .
Wide lenge of Semiconductors

MONITORS (Price lea WWI
Philips Monitors
8M1502 Green Hi Res .  E89 /Oa
8M1522 Amber HI-Res   f 9 2  00e
CM8533 Colour Mon Res   E 2 8 9 1 3 0 a
flawaret %Niters
HX-12 Green HI-Res   f 7 9  50a
CT9000 Colour Mod Res   E 1 9 9  50o

TV/MONITORS INKS MC lead'
Philips CFl H 4 14"
Philips Cl20113 16'
Philips CT2216 16" Reinuts

1 9 7 80e
f 2 7 6 00a
E 3 1 0 5110

POWER SUPPLIES
Fir use with Disc 0 rives
Single 1 x BRE Outlet E 2 7 . 6 0 b
Dual 2 x BBC or CVO Outlets E 2 8  15b
Fir use with most arriphorsis
Wad 4 x BBC Outlets   E 3 4  50b

18 REM Program V
28 DIM aootherI41
30 mubscript•4
46 another(11•6
58 another(11.5
68 another12Ir3
78 anotherI31•12
81 anotherIsubscript187

Program V

the brackets rather than just a number
as before.

Does that remind you of anything?
Perhaps FOR N E X T  loops, which
have a control variable that seems made
to go into array subscripts?
•  More on that next time as we look
into DIMs, arrays and loops in more
detail.

BBC MASTER SERIES
Master ROM Extender
Will accept CARE or Woven Cartridges
Master ROM Cartridge
2rt Socket Version
Master ROM Cartridge I 1 210 •
Master ROM Cartridge12 Ziff

Printer 2 to 1 (Inc loath . . . . . . .
Printer 6 to 1 . . . . . . . . . .
Punter 210 2 .1rxzeitir
User Port 3 wry liar Load)
RS423 2 to 1
RS232C 2101  T
R5232C 2102 'X' . . . . . . .

£9 20c

f10131c

f113.56c
£2 I 62c

S W I T C H I N G  U N I T S
f34.50c1
f80.20d
f46,00b
f37.95d
f23.00d
f59.80d

. f139.00d

$

HOW TO  ORDER:  ALL PRICES INCLUSIVE OF VATNEW PRODUCT AVAILABLE
MASTER CARTRIDGES O r  use ACCESSNISA. Allow 7 days for delivery. Plana add carriage.
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By 'att oclose youi Chegua/P0 made payable to CARE Electronics

4 r A I W A I I I r  A i r  A a r A l l g r

d E 9 . 9 9  b  f 5  00 E l  00 d  f 2  00



THE BBC Micro has the reputation of
being a versatile beast, and indeed it is.
One of the many features built into the
operating system is the generation of
events, which allow a  user-written
routine to be executed whenever an
event occurs.

Ten different events are recognised
by the operating system numbered 0 to
9 — see Table I — covering such things as
the interval timer crossing zero and an
Escape occurring.

Unfortunately making use of these
events has not necessarily been easy
because you have always had to write
the event routine in machine code —
which I find much more tiresome than
wrriting in Basic.

Some other computer Basics, such as
the Microsoft Basic supplied with an
IBM PC, do allow certain events to be
trapped using commands such as:

ON KEY OE GOSH MR

It would have been nice i f  the
designers of the BBC Micro had given
us something similar. They didn't, but
all is not lost for the program described
here plugs the gap. Admittedly it does
involve you in some assembly language
programming, but it has already been
written and debugged for you.

All you have to do is run the program
listed here, save the resulting machine
code routines and use them at a later
date with any other Basic program you
'rite, adding just a few simple Basic

statements to control them.
For the first time it is possible to write

Basic programs that can multi-task with
some procedures that are called because
of outside happenings, not simply
because of the program logic itself.

me principle behind the Basic
eventing routines is  simple, but the
implementation is a bit more complex.

Firstly a spot of terminology. A Basic
program must exist within the machine
and would normally be running. I will
call this the background program.

A Basic procedure must be defined
somewhere within the background
program that is to be called whenever a
specified event occurs. This procedure
can be one that is also used in the
normal course o f  the program. The
process of  specifying the event to be
detected and the procedure t o  be
performed I will term activation.

Once the specified event actually
occurs the relevant procedure must be
performed and the process of calling the
procedure I will call initiation. Whatever
is actually running, whether it is the
background program o r  one o f  the
event-initiated procedures, I will call the
current program.

Now f o r  the  implementation.
Whenever a relevant event occurs a flag
is set to  indicate that one o f  the
event-initiated procedures needs to be
executed. The required procedure
cannot be called immediately.

If, for example, we interrupted the

Event

2
3
4
5
6
7
8
9

10

Caused by
Output buffer empty
Input buffer full
Char, entering input buffer
ADC conversion complete
Start of vertical sync
Interval timer crossing zero
Escape detected
RS423 error
Network error
User event
Trace— End of statement reached

X reg
Buffer number —
Buffer number Char. not inserted

Character
Channel number

6850 status

Set by user
nia

reg

Received char

Set by user
nia

Table E v e n t  definitions

By M IKE  STALLYBRASS

Basic U t i l i t y )

background program while it was in the
middle of redefining a string variable the
interrupting procedure might access the
old value, the new value, or  worse
neither.

For machine code buffs the contents
of the X and Y registers are also saved
as the event is trapped for possible later
use by the procedure.

Instead we first need to ensure that all
the variables and so  o n  i n  the
background program are in a fit state to
be accessed. Fortunately it is possible to
do this by a little bit of subterfuge.

During the execution o f  every
statement a check is made by the Basic
interpreter that the end of the statement
has been found arid at the same time the
Escape flag is checked.

Although this check is normally done
before the statement has been com-
pletely executed (except in the case of
DIM, I N P U T.  L O C A L .  N E X T,
PRINT. READ, and VDU statements
when the check is done right at the end)
it is always done at a time when all
variables are validly defined.

It is the fact that the Escape flag is
normally only checked at this point that
enables us to break into the execution of
the background program in a controlled
way.

If the Escape flag is set when it is
checked it normally causes a Basic error
(number 17) to be generated. By setting
the Escape flag the Basic interpreter is
forced to interrupt the normal execution
of the background program and we can
then intercept it on its way to deal with
the error.

At this point the required event-
initiated procedure can be performed

September 1986 MiCRO USER 1 0 5



, ( B a s i c  U t i l i t y

From Page 105
quite safely and control can then be
returned to the original program as if no
Escape error had ever occurred.

The problem is that using the Escape
flag o n l y  t o  ind icate  t h a t  t he
background program should be inter-
rupted, rather than that an Escape has
actually occurred, can lead to confusion
within the operating system.

Avoiding this confusion causes some
of the complexity in  the routines
described in  this article. However i t
should be noted with the routines that
confusion can still arise i f  you are
accessing files on tape, disc or Econet
within your Basic program.

Having established that the Escape
flag can be used to force a controlled
interruption of the background program
whenever an event occurs, it is obvious
that i t  can also be used to force an
interrupt during the execution of every
statement simply by keeping the Escape
flag permanently set.

Within the listed routines this is done
by recognising another event -  number
10 -  in addition to those that can be
generated by the operating system -
numbers 1 to 9. When this pseudo-event
is active it ensures that the Escape flagis
always set when an end-of-statement
check is  made by the background
program.

This then allows a rather extended
TRACE facility t o  be implemented,
whereby a  whole procedure can be
executed every time a statement of the
background program is executed. This
could, for example, allow you to display
the values o f  selected variables
throughout the  execution o f  the
program or to step through the program
a single statement at a time.

Because all events occur indepen-
dently it is possible for several different
event-initiated procedures to be running
at the same time. To help cope with this
a way of assigning priorities has been
provided. As each event is activated it is
given a priority level between 0 -  the
lowest -  and 15 -  the highest.

The effective priority o f  the back-
ground program is -1. As a procedure is
initiated a comparison is made with the
priority of the current program. I f  the
priority o f  the initiated procedure is
higher the current program is suspended
temporarily to allow the higher priority
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procedure to be run instead.
If it is equal or lower the current

program is allowed to run its course and
the newly initiated procedure will be
executed as soon as i t  becomes the
outstanding one with the highest
priority. Once a procedure has been
initiated it cannot be reinitiated until it
has been executed completely.

However if the initiating event occurs
again before its procedure has com-
pletely executed, the effective priority is
increased by a  half and the current
program will be interrupted i f  it is of
otherwise equal priority. The X and Y
register contents are not  however
resaved on such a repeated event.

When using these routines they must
first be brought into action by:

CALL Enable

where Enable points to the start of the
machine code section. At any time they
can be disabled again by:

CALL Disable

Enable and Disable can be called as
often as you like within your program. It
is advisable to call Disable immediately
before your  program finishes. To
activate a particular event a statement
of the form:

PROCset(Evntl,PrtvLbrod]

should be used where Evnt% is the
number o f  the event to be activated.
Prty% is the priority level to apply and
proc$ is the name of the procedure to be
called -  excluding the PROC, but
including any parameters if required. To
deactivate the event again use:

PROCclear]Evna]

PROCset and PROCclear can be
called as often as you like within your
program, not only to  activate o r
deactivate the events but also to alter the
priority or the identity of the required
event-initiated procedure.

Thus to  use the basic eventing
routines your Basic program must
contain the  short definit ions o f
PROCset and PROCclear -  as in lines
290 to  360. In  addition you must
declare an array to hold the required
procedure names by using a:

DIM ES(10]

statement, and the following four

variables must be defined:
Enable =  Start o f  the eventing

routines
Disable = Enable + 3
Set = Enable + 6
Clear = Enable + 9
Of course within the program as

listed, these variables do not need to be
separately defined as they are defined
during the assembly of the routines.

The machine code routines and
associated data use up almost I  k of
storage. For simplicity I  have located
this area immediately below the screen
memory -  assuming Mode 7 - and have
therefore adjusted HIMEM according])
at the start o f  the program. Once
PROCassemble has been called the
routines can be saved with:

•SAVE Events 7800 +400

Note that this should be done before
they are used, otherwise some of the
internal flags may be wrongly set. They
can then be used at a later date by:

•LOAD Events

which loads the routines back into the
same area. I f  you wish to locate the
routines in  a  different part o f  the
memory they should be assembled into
the location where they will eventually
be used. used. '

However I strongly recommend that
you initially assemble into the area from
80800 so that the checksum produced
by the program on completing the
assembly can be verified.

The checksum should be M E I  F if
you have Basic I or 8cA068 if you have
Basic II. I f  the checksum is correct you
know that you have typed in all the
assembler statements correctly.

If it is wrong you have made an error.
Once the checksum has been verified
you can alter the location for the code-
if necessary by altering the value of
code% in line 900. The checksum will
alter but the code should still be all right.

To demonstrate the use o f  the
eventing routines after they have been
assembled the program goes into a short
loop with the interval timer, key pressed,
Escape and trace events all activated.
The demonstration finishes after Escape
have been detected 11 times. Have fun.

Full listing starts
on Page 126
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Opus Supplies Limited, i
58 Ormside Way.
Holmethorpe Industrial Estate, t
Redhill. Surrey.

Please rush roe the loNcwing. (A l  tames include VAT & carr iage),
L i  Single Drive System(s) at C99_95 each

Dual Drove Systems(s) at £ 1 9 . 9 5  each
(Please l ick box where applicabdel

enclose a cheoue tor E o r  please debot my f t  '
crede card account with the amount of C

My Access L ]  Visa n o .  is: (please tick)

1

Opus.
v

1111[1 II I ' I

- - -

1 Name
I Address

T e l e p h o n e

••••._ _ _  •-•
—BBC I

These are complete disc drive systems for the BBC micro -  No extras
required. Both our systems combine the very latest in Japanese disc drive
technology with the unbeatable Opus 2-year guarantee, With super reliable
direct drive mechanisms, low power consumption and fast track to track
access times they represent fantastic value.
Each drive is supplied with the easy to tit Opus DDOS -  probably the most
advanced double density disc interface available. It uses the same 1770 disc
controller chip as the BBC B + making it compatible with most leading
software -  phone for details. Utilities are included on ROM, the system
handles tape to disc transfers and its powerful machine code operating

system gives you up to 248 tiles. The perfect partner for any BBC disc
drive system.
Our sale prices even include VAT, 2-year warranty and guaranteed

72-hour FREE delivery. You won't buy better, you can't buy cheaper, but
hurry we can't hold these prices for ever! To order your system simply post
the coupon or ring Opus now on 0737 65080 -  wel l  give you full details of ••
the other disc drive bargains in our range. Generous education and dealer
discounts -  enquiries to Martin Bretitt on our main Opus number 0737 65080.



1 1 1 1  word-pl3rRocessl
Word-edit

MASTER CLASS
Part Four

LET's take a look at two pieces o f
software built into the Master 128's
megaROM: View version 3 .0  and
Editor, the screen text handler.

I had already experienced View 3.0
on my BBC Model B though, of course,
this lacked the extra memory available
for each text file in View 3.0 on the
Master 128  (28926 bytes f ree ,
approximately 4800 text words) or the
Master Turbo (48326 bytes free. about
8000 text words).

So what are the differences from the
earlier versions of  View? Should you
upgrade from versions A1.4 or A2.1 at
a cost of  £23 from Acornsoft i f  you
return your old chip— remembering that
you do not get the View Printer Drivej
included as you do with the full View 3.0
package?

Apart from a sprinkling of bugs the
main short-coming of View A1.4 was
the inability to print from memory. You
had to save the text file first — tedious
but safe.

The MPR1NT utility program, which
comes with the View Printer Driver
Disc — see The Business Micro User

108 MICRO USER September 1986

April 1986 — overcomes this deficiency.
View A2.1 could print or screen files

from memory, but unless you pro-
grammed the Break key with:

*KEVII *WOREMOIDINIODE 3!01

you could lose text in memory by
accidentally pressing Break. View A2.1
also added the FOLD command.
FOLDO and FOLD I switch the folding
facility off and on respectively.

FOLD alone tells you the current
status. Folding allows you to ignore the
case o f  the lettering when you are
replacing or changing text.

Folding on is the default setting, but
with folding off — which I prefer — you
can selectively replace or change upper
and lower case lettering even i f  the
letters are the same and only the case is
different.

If you indent paragraphs on versions
of View prior to 3.0 using additional
rulers and the "greater than" character
> at the site of the indent thus:

F

View v e r s i o n s  R 1 . 4  R 2 . 1
H i g h l i g h t l
H i g h l i g h t 2

3 .0

<

By RORY McCLOY

Figure I: Highlight
characters on
Mode 4 screen

then using the FORMAT command or

key 10 to reformat text alteration
destroys the indent. You also notice tit"
the cursor starts each indented line s
the far left margin and only jumps toils
indent when you start typing.

The on/off effect of the margins
Shift-F-12 used to type characters to
left of the indent seems unpredicta

View 3.0 has several significa
improvements which, i f  you are
committed View user like me, you
find worth the upgrade. Indeed if y
don't have View yet do not buy the A/
version which is still on sale. Save up
extra ,E2 I needed for the full View 3
package.

With View 3.0 you no longer ha
the version number at the top of
command screen, but perhaps the m
immediate advantage is the rever
video appearance o f  highlight 1
highlight2 in the edit mode (Figure 1).

This improvement makes i t  mu
easier to spot the highlight markers
the text and you are less likely to mist
one out when bracketing words
phrases with a highlight effect.

To search for the highlight marke
you enter followed by a minus sign fa
highlight I or A followed by an asterisk
for highlight2.

The paragraph indent formatting bug
has been cured in View 3.0. The cursor
starts each new indented line at the
indent column, but can be returnedk
simply to the far left margin by using di!'
cursor-left key, to allow entry of text to
the left of the indent. Reformatting takes
place normally and preserves tilt
indented section.

The Break key is  automaticall)
programmed to  perform OLD and
return you to View. In practice this isn't
absolutely fool proof and on the odd
occasion Melissa, my secretary, has
managed to  lose several letters b
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pressing Break on the Master Turbo.
She retires for a cup of tea muttering

that she is going to leave me for an
Amstrad, and 1 remain confused and
unable to repeat the fault.

When you enter View 3.0 with
*WORD View automatically executes a
NEW command so unlike earlier
versions you are ready to Escape into
the edit mode directly. If you are using a
INatford 32k RAM board you need
*XWORD for View A2.1, but only
*WORD for A1.4 or 3.0 versions.

There are several new screen
commands with View 3.0 and at last
LOAD, S AV E ,  SHEETS,  and
SCREEN commands can be abbrevi-
ated to L, SA, SH and SC.

SETUP allows you  t o  set the
formatting, justification or  insert edit
modes without recourse to the appropri-
ate Control +function keys, by either
including or omitting F J and 1 after
typing SETUP.

Along with FOLD°, SETUP RH is
included in my disc !BOOT file after
*WORD- so that I  can start typing or
editing in the insert mode — View
defaults to formatting, F,  and Justifi-
cation, J.

NAME followed by a filename allows
you to rename the program in memory
so that its name appears after editing at
the top of the command screen, but I
find this of doubtful advantage.

Similarly there is an edit command —
placed in the text margin called PB
which switches off the effect of page end
with PE. However 1 have not needed to
use it yet.

The screen commands SEARCH,
REPLACE, CHANGE and FORMAT
- in addition to MORE, READ and
WRITE of  earlier versions — can be
used with marked text passages in
version 3.0 if followed by the necessary
marker numbers.

There's been a lot of interest in the
function key definition codes for View
since my article on this topic in the April
issue of The Business Micro User.

I gave the codes for calling those keys
which seemed to save the most key
entries, namely edit command Shift +f8,
highlight! S h i f t  +f4, highlight2 —
Shift+f5 and set marker — Shift +17.
However I  have been asked for the
codes to call the other function keys
defined in View — with or without Shift
or Control.

The origin o f  these codes was
summarised by Peter Thorne in The

Micro User, December 1984. but [find
it useful to have a full list of the codes on
the notice board above my Master —
Table

Don't forget 1M, which generates
Ascii 13, executes a Return. Obviously
there is not much point in putting a
single key code on to the Shift+Control
function key, but the multiple combi-
nations are limited by only your needs
and ingenuity. Thus:

01228,1
*KM H I P11

programs the key f l  s o  that when
I press Shift +Control +fl in  the edit
mode it inserts into the text a default
ruler (Control+f5) an indent character
(>) 10 spaces in from the left margin,
and moves to the next line so that I am
ready to type an indented paragraph.

The function keys codes work with
any version of View and the Editor, but
the Master has a real advantage. On the
BBC Model B you only have 256 bytes
of memory for function key definitions
which was quite restrictive if you were
entering long text strings to several keys.

On the Master the function key buffer
is four times bigger. up to 1 k long, so the
Bad key error when I exceed the buffer
size is a thing of the past.

What about View? Well [think there
are several ways Acornsoft could
improve the next version, especially
since the Model B+ and the Master can
accommodate 32k ROMs and so
program size is less of a problem.

What about line, column and page
counters displayed in the ruler window
at the top of the screen? Couldn't we
have a built-in pad character? It would

Master  Clas7s1--

Table I: Codes for
generating 4scil $,alues
which represent the
equivalent of Ascii
codes from pressing
the three tiers of
function keys

also be nice to alter the top and bottom
screen scrolling margins, as in Editor, so
you can set the number of lines you can
see beyond the cursor line before the
screen scrolls.

I have lost count of the number of
times I have had to stop editing a block
of text and use the cursor keys to move
beyond where I am typing so that I can
see what the lines just out of range of the
screen window contain. The answer
might be to try using the Edit text
formatter in the Master.

In the second Master Class — The
Micro User July 1986 — [ described how
excellent Editor was for constructing
and altering Basic programs, but it also
contains a text formatter which is a
whole new ball game that I am only just
learning.

By using Editor's PRINT TEXT
command ( f8)  i t  takes text from
memory and uses embedded commands
— like Wordwise — to format the text
appropriately and display i t  on the
screen or print it out.

Indeed Wordwise users might well
warm to its familiar way of doing things,
although I suspect it falls short of the
capabilities of Wordwise Plus.

The sophisticated format t ing
facilities provided by the Edit formatter
include different paper widths and
lengths. printing in bold and underlin-
ing, defining headers and footers at the
top and bottom o f  each page. and
controlling pagination including odd/
even.

Page number registers can have
different formats including upper and
lower case Roman numerals, centering
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From Page 109
and right justification, indenting text,
storing standard text and commands for
reuse, macros, storing numbers and
performing ar i thmet ic  w i t h  them,
generating indexes and contents lists.

The Welcome guide suggests that,
although Editor offers a similar range of
functions t o  View, since i t  does not
carry out on-screen formatting, word
processing is best done in View.

Yet the Reference Manual Part Two,

.af
.an
.bb
.b1

.hp

.bu
.cc
.ce
.ch
_co

.dm
.ds
.eb
.ef
.eh
.en
.ep
.eu

.fo
.he
.ic
.ig
.in
.io
_ix
.ju

.is
.1v
ale
.nj

.nn

.oc
.of
.oh
.on

Alp
.os
.pl

.po
.r0 9

.rf
.sp
.ss
.ta
.tc
.ti
.tr
.ul

Assign register format.
Assign register number.
Begin bold.
Bold line.
Begin page.
Begin underline.
Set control character.
Centre line.
Chain file.
Comment line.
Define macro.
Set double spacing.
End bold.
Define even page footer.
Define even page header.
End of .dm, .el. .eh and so on.
Begin even page.
End underline.
Form feed.
Define looter text.
Define header text.
Close index file.
Ignore.
Set left margin indent.
Open index file.
Index text.
Right justify.
Set line length.
Set line spacing.
Leave blank lines.
Needs lines.
Do not right justify.
No new line.
Output character and count it.
Define odd page looter.
Define odd page header.
Output character a n d  n o t
count it.
Begin odd page.
Operating system command.
Set page length.
Set page offset.
Print register contents.
Right justification.
Insert spacing lines.
Set single spacing.
Set tabs.
Set tab character.
Temporary indent.
Set character translation.
Underline line.

I  able E d i t  Armatang commands
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which is an essential buy before you can
start Edit text formatting since none of
the commands are given in the Welcome
Guide, tells you how to type and format
a book — including the index — using
Editor.

Editor has more powerful searching
and replacing commands than View
which become so complicated that I
couldn't start to deal with them here.
Anyway they require such constant
reference to the manual that I doubt I
would ever commit them to  memory
even after greater familiarity.

The following mind-boggling exam-
ples from the manual may give you a
feel for the capabilities of find/replace:

a-ce-z

matches any lower case letter except d.

FIND STRING r i l l !  REli

finds Basic comments a t  start o f
program lines.

$/$

removes trailing spaces from lines.
S A-1^4-l'a-211/SU2S3

puts words that are all in capitals on to
lines separate from surrounding text.

When you come to the Edit text
formatting commands themselves a
feeling o f  relief and deja-vu — for
Wordwise again — comes over you that
common sense and simplicity have been
restored.

Table I I  summarises the two letter
commands that are embedded in the text
and should give you an  idea o f  the
extensive formatting that  i s  possible
with Edit. Each is preceded by a full stop
as the control character. Therefore:

The Autime,eu is .bbnoceb

would result in the following screen or
printer output:

t(•:• n  o w ,

When I  f i rst  t r ied these highlight
effects in Edit the underlining appeared
at the correct column but on the next
line down, and the bold text was printed
as ordinary text but duplicated on the
line below.

A brief read of  the error section for
the formatter told me that my printer
was introducing extra line-feeds after
each carriage Return and instead o f
configuring my  Master to  ignore
line-feeds I should reverse this and alter
the DIP switches in my printer so as not

to put them in automatically.
Once done the highlights performed

correctly. Unfortunately only bold and
underlining can be set on the printer by
single command codes since, like
Wordwise, a printer driver program is
not part of the system.

However special print styles or fonts
can be sent to the printer using .on -
equivalent to VDU 1 — but you need a
.on code for  each Ascii value in the
printer control code, which is often three
values long.

Only certain commands can be used
anywhere in the text . b b  .bu .eb .eu .0C
.on .r0-r9 — and the others must be used
in paragraphs consist ing on l y  of
commands. So:

.he•01.ce
Chapter 1

would define a standard text header for
the top of pages. You can translate how
any Ascii character will be printed by:

.tr<typed character ?(prInted
character )

The Edit formatter contains a pad
character — Control +.1 — which will be
printed as a  space but not allow the
characters on  either side to  be split
during formatting. A  nice touch is the
possible formats that can be given to the
10 numeric registers r0 to r9 — see Table

1 1 " 1 1 1

I UNDERSTAND it is possible to
convert the composite video output
from monochrome to colour. I have
an upgraded BBC A.  Alternatively
can one utilise the RGB output?

I wish to be able to record on to
either a VHS or low band U-Matie
video recorder.  — Geof f rey  J.
Oliver, London WI.

I I N E 1 1 ) 1

Look at the top right hand corner of
the computer board. Next to the
UHF modulator you will see a pair
of pins or solder pads labelled S39.

Just make this link and you will
get a  colour signal from the
composite video socket. Note this is
only applicable to issue 4 and 7
boards.
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The register format is  altered by
using:

.af(register number)(format number >
Register r0 is used as the page number
register and page numbering appears as
a centered footer at the bottom of each
page by default unless changed.

You specify an index file at the start
of the text by:

.io<index fi le name>

This opens a file of that name and any
block o f  text preceded by . ix and

Table 111: The format numbers which control the formatting of the
output from the 10 numeric registers r0 to r9 and set by .qf Or) (n)

followed by .en will be placed in the file.
At the end of the text you close the index
file with .ic.

Indexes created in  this way can
include page numbers provided the .ix to
.en commands include the page register.
However I do not consider the system as
elegant o r  as powerful for  creating
formal book indexes as ViewIndex — see
The Business Micro User April 1986.

The commands .ix and .en at the start
and end of a complete file will convert
the text containing formatter commands
into plain text stripped of  commands

Master C l a s s —

and saved under the .lo filename for use
with word-processors such as View
which format text as it is entered rather
than as it is printed.

All-in-all I think I will stick with the
View family and look forward to the
release of ViewSpell and ViewPlot. •

MY father James is writing a book
using View, the ADFS and a Master,
and is  frequently handling large
numbers o f  disc files under direc-
tories which represent chapters.

He pointed ow an error in my
second Master Class article in the
July issue when I  suggested all files
on a disc could be locked at once
using *ACCESS *.* KIRI, under the
ADFS. I t  does not.

In fact *ACCESS W R L  wil l
lock only all filenames under the root
directory $  and *ACCESS direc-
tory-name. W R L  will lock all the
files under the specified directory.

PINEAPPLE SOFTWARE
Programs for the BBC models-1B' with disc drive with FREE updating service on all software

DIAGRAM
Sul the only drawing program ava ilabbe br the BBC micro which grves you the ability to draw really large

diagrams and scroll them smoothly around the screen slopping to ecla them at any time if relvired
Pmapples unique method of storing the diagram ,ntorrnation On disc means that the size of diagrams is

,irdirect only by the tree space or disc. and not the amount of computer mernOry you have available (A blank
ao track disc will allow up to /a mode 0 screens of diagram)

The superb print routres supplied with the program enable large areas at the diagram to be printed in a
sisgte print run in a number 01 difterent sizes and rotated through 90 deg 4 requAed Full use can also be
male of printers which hive a wider than normal carnage available

The program is fey compatible with the Marconi Tracker ball descnbed below
PLEASE STATE 40 or 80 TRACK DISC & WHETHER STANDARD BBC or MASTER VERSION IS REQUIRED

PRICE E25.00 + VAT

DIAGRAM UTILITIES
A suite of six utility programs whiori add addliona features Ic tile Diagram drawing program The utilities

ectude the saying and tadng of areas of diagram to and from disc The abiIity to display the whole of your
urge diagram on the screen at one time In either 4*4 o Beli screen format) The add lion of borders and
screen indents 10 diagrams and the ability to Shift a whole diagram in any direction

PRICE £10.00 -  VAT

MARCONI  TRACKER BALL
Thrshigh quality dee fte comes with itS own Icon Anmaster drawing program and utiiities to enable it lobe

used in place of keyboard keys roySticks, or wit'', your own programs
PRICE E60.00 + VAT p&p E1.75

PRICE INCLUDING 'DIAGRAM SOFTWARE E79.00 V A T  p&p 0 ,75

TRACKER BALL for MASTER series
The Pointer ROM is supplied instead of the Icon Ai-emote( disc and enabies the Tracker ball to work

directly with the MASTER series computers leg. to use with TIMEAINT etc I Prices are the same as tor the
Standard tracker ban

POINTER
The Pointer Rom is available separately for people already owning tracker baus and comes with

reinelkons tot IAA with tne MASTER computer
PRICE E12.50 + VAT

PCB
Tn new reiease from Pineapple i5 a printed circuit board draughting aid whin 4 aimed at producing

complex double sided PCBs 'defy rapidly using a standard BBC micro and any F X compatible dot-matrix
printer

The program is supplied or EPROM and wfll run with any 32k BBC mcro Including Master series) Aso
supplied is a cisc containing a sample PCB layout to demonstrate the programs features

By using an EPROMIor the program code the maximum amount otRAM saraiLabeict storing COMOnent
location and ASCII identification hits etc (Up to 500 components and 500 ASCII component descriptions
may be stored for a given layout' These is no limit to the number of trackS tor a given PCB. although the
maximum size Of board is restricted to S *  5 6"

LIS.09 a mode r screen, tracks on the top side of the board are shown in red, white those on the underside
are blue Each side of the board may be shown individually or superimposed A component pacernent screen
allows component outlines to be drawn for silk screen purposes and Component numbers entered or this
screen may be dsplayed during track routing to aid identrlicalion of roundelS

The print routines wlow separate pnntouts of each side 00 the PCB in a very accurate expanded definition
li t  scale enabling direct contact printing to be used on resist covered copper cad board

This program has too many supsfir ff,aI res I des,: r be adeouatey NP,P Yi please rode or phone for mo/e
,ntormal on and swop* prinouts

PRICE E85.00 + VAT

CONVERTER LEADS
conweler *ads loenabe the Trackerball to run modse hefheare and the mouse to run trackerball software

uric DiAGRAK Please slate which way round when Wierng
PRICE E8.00 V A T

BASIC COMPILER
',se our Basic Compiler 10 produce direct 6502 machine code programs and ROMs for your own Basic

programs Speed increases of up to 25 times are ach emit.
PRICE E25.00 + VAT

ALL ORDERS SENT BY
RETURN OF  POST

39 Brownlea Gardens, Seven Kings, Ilford, Essex 1G3 9NL. an Tel: 01-599 1476
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AT a recent show I was asked how to
design electronic circuits for the BBC
Micro — not an easy question to answer.
What I said was that it is very similar to
programming.

In programming you have a set of
instructions and the programmer's job
is to put them together in a sequence
that will perform the required task. With
electronics it is exactly the same — you
have a set of components and you have
to combine them to act as you want.

The major difference is that you have
to solder a circuit together and this by
necessity takes longer than typing in an
instruction. Therefore you tend to plan
ahead a lot more with electronic circuitg
than you tend to do nowadays with
program.

say nowadays as when I first started
programming in the early seventies it
was on a  system known as batch
programming. You submitted your
punched cards, each one containing a
single line of the program, and if you
were lucky you got the results back the
following day.

Can you imagine trying to learn to
program when you are only allowed to
type RUN once a day? What that did
was to make you put a lot more thought
and planning into your program.

My questioner pointed out that the
other difference is that you can damage
components by  connecting them up
wrongly. While this is true, if you follow
the two golden rules you can't go far
wrong.

The most important one for protec-
tion of your circuit is — never connect
two outputs together. The other rule is
for your personal protection — always
hold the cold end of your soldering iron.

Electronic hardware is roughly
divided into two classes — digital and
analog. Digital electronics is funda-
mentally the simpler of the two, but it
can build up to be quite complex.

Digital electronics deals with signals
in a binary state. That means the signal
can be in one o f  two states. Just to

A

The NOT  gate

A Y

Figure 1: Thefundamental logic Jim-lions
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The moment of truth
MIKE COOK on how to design
electronic circuits with the help of

A REAL-TIME
CARNOT MAP

confuse you we can refer to these states
in a number of different ways — high or
low, true or false, one or zero, on or off.

Digital hardware consists basically of
gates that perform logic functions with
these signals. Figure I  shows all the
fundamental logic functions that exist.
These are the NOT function and the OR
function.

Yes, there are only two logical
functions — your entire micro consists of
a vast collection of these two circuits.
You can liken them to machine code
instructions — with them you can do
anything.

However just as in programming high
level languages give you a convenient
method of wielding fistfuls of machine
code instructions, these logic functions
are combined to  give you counters,
memory and even the microprocessor in
a single package.

So a  good f i rst  step i n  a  true
underctanding of digital electronics is to
lc,ok at how these basic logic functions
can be bui l t  up to perform more
complex functions.

There are two classes of logic circuits
— combination logic and sequential
logic. With combination logic the output
of a logic circuit is dependent on the
current state of its inputs.

This class of logic circuits is used to
make a variety o f  functions such as
multiplexing, encoding and adding
circuits as well as read-only memories.

Sequential circuits on the other hand
have their outputs dependent upon the
current and previous states o f  the
inputs. This class of circuits is used to
construct counters, shift registers and
read/write memory.

In this article I will consider how to

design combination circuits and sh
how to use your BBC Micro to analy
combination logic circuits.

One way of describing the action of
logic circuit is to have a truth table. Th-
is simply a list of all the possible input
states with the corresponding output
value. As the number of inputs increaset
the number of possible combinations of
inputs increases.

For each extra input line the numbei
of combinations doubles. This can be
expressed mathematically b y  saying
that the number of different input statei
is 21N, where N is the number of input
lines. For each different input state there
must be a line in the truth table. Figure'
shows the truth table o f  the tw
fundamental functions.

Another way o f  describing a 1
function is to use an algebraic notatio
This is known as Boolean algebra. lnp
Lines at a logic one are expressed
letters and the logic functions a
symbols.

For example the OR function
represented by a plus sign so, if we ha
an output called Y which is the result
ORing together two input lines called
and B. we can write Y=A +B. This
known as a logical expression.

The NOT function is represented by
bar across the top of the letter — hence
we invert the state of a signal with t
NOT gate we write Y A  or Y equals
bar. So the next time you are told to g
notted this simply means stand on you •
head.

By the way' if you invert an inverted
signal you get back to what you starte&
with so that A = A or you say that A bar
bar equals A .  Perhaps this was first
expressed by  Shakespeare with hisi
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famous lines from Hamlet "Two B or
NOT two B that is the question?", or
maybe in the nursery rhyme "Bar bar
black sheep".

As we shall see later there is a simple
way to turn a  certain type o f  logic
expression directly into an electrical
circuit. Let's see what we can do with
these two fundamental logic functions
when we start to play about with them.

To work out the truth table for any
circuit you simply have to use a column
for each output in the circuit. These
outputs can be inputs to other parts of
the circuit. By applying the fundamental
logic functions at each stage the output
can be arrived at.

The circuit in Figure II shows an OR
gate being fed with two signals that have
been inverted. You start off the truth
table by just writing down all the input
states. Then we write down the values in
the NOT columns, these being simply
the inverse of the values in the input
columns.

We then take each line of the NOT
columns and apply the OR truth table to
them. Finally we invert this column to
find the output. You can ignore the
intermediate results, so the truth table of
the circuit is quite simple.

If you examine it you can see that we
could express it by saying the output is
true if input A AND input B is true. We
call this an AND function, but as you
can see we have made it out of the NOT
and the OR function.

In fact we could have taken the AND
function and the NOT function as our
fundamental functions and derived an
OR function from them in a similar way.
The reason why the OR function is
taken as being so fundamental is that it
takes up less space on a  chip to
implement, and therefore most chip
designers use it.

A most useful logic function i s
created if the NOT function and the OR
function are combined — this gives a
NOR gate, an OR followed by a NOT.

A - - -
P I

_ > •  I  /  1
>e-

Figure T h e  equivalence of the AND to OR function

Similarly we can have an N A N D
function — an AND followed by a NOT.

These are so useful that in practice
they are what we use most of the time.
The gates are shown in Figure III, the
nose on the gate indicating that i t
contains a NOT function.

As the AND function can also be
considered fundamental it has its own
symbol. I favour the full stop symbol to
represent AND as i t  is used by the
American designers of chips and is the
one you will meet in data sheets.

Note however this is not a British
standard symbol as we use an up arrow.
The full stop also gives a clue as to how
the AND will behave when you are
manipulating it. The AND behaves in a
similar way to a multiplication and the
OR in a similar way to an addition.

To express Figure II in symbol form
we say that A.B Y ,  and as Y = A +B
we can say that A.B .= A +B. If we invert
both sides of this equation we can say
that A.B =  A +B This relationship is
known as De Morgan's theorem and I
like to think of it as follows:

I f  a bar goes over an operator A N D

N R

figure I I I :  Practical circuits

( B o d y B u i l d i n g Course

NAND

4D----

or OR function — you can break the bar
if you change the function — swap AND
for OR.

You don't need to know this to design
circuits, but it is part of the proof that
the method I will describe works.

Well we can see that given a circuit
we can derive its truth table. However in
practice you often know what truth
table you want and have to design a
circuit to produce i t  How can this be
done?

Basically we start off by designing the
truth table and plot i t  on to a chart
known as a Carnot map — pronounced
Kar-no. From this we can obtain a
minimum Boolean expression and we
can then turn this expression into a
circuit diagram.

A Carnot map is a development of a
Venn diagram, and is shown in Figure
IV. A  Venn diagram has overlapping
areas corresponding to logical states. So
you have a  circle representing the
variable A. Everywhere inside the circle
A is true — or one — and everywhere
outside it, it is false — or zero.

The Carnot map places these areas
into formalised cells, a  single cell
representing one line on the truth table
and the contents of the cell a zero or one
representing the output of the circuit.

The point is that as adjacent cells
differ only by one variable we can use
this property to generate an expression
that can be converted into a circuit using
the minimum number of gates.

On a two dimensional surface four
variables can easily be accommodated
on a  Carnot map. For each extra
variable you need an extra dimension.
Fortunately the god o f  digital elec-
tronics only has four fingers so most
problems can be reduced to a series of
four variable problems.

Figure V  shows a  four  variable
Carnot map. To  find any line on the
truth table simply find the intersection
between the appropriate AB column
and CD row. When a variable is at a
logic zero it has a bar across it.

Each single cell corresponds to a
function o f  four variables, whereas i f
you take two adjacent cells you can
eliminate one of the variables from the
function. Therefore a group of two cells
can be represented by one three variable
function instead of  two four variable
functions.

In a similar way four adjacent cells
represent a function o f  two variables.
and eight cells represent a function of
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Figure IV: From a Venn diagram to a Comm map
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one variable. Al l  16 cells represent a
permanent value irrespective o f  any
inputs.

So by plotting our desired truth table
on to a Carnot map and grouping cells
we can derive a logical expression which
can be turned into a circuit.

Note that cells on one edge of the map
are adjacent to cells on the other edge.
You can think of this as the map curling
over to form a sphere shape — try to
visualise the four corners all making up
a set of four adjacent cells.

To be a valid group it must be a
rectangle or square with sides that are a
power of two. This means that you can
have groups of I  x  4 or 2 x  2 for a
group of four or 2 x  4 for a group of
eight.

Groups can overlap, but no group
must be completely overlapped by
others, otherwise you are using more
functions than you need. In order to
help you group them correctly there is
an algorithm you can follow.

Firstly you must group all cells that
are a logic one. Once a cell is in a group
it should no longer be considered
separately, but can be included in other
cell groups. Consider each cell in turn
and group — ring with a pen — those cells
that are not adjacent to any other cell.

Then consider each cell in turn and
look for groups of two. Only ring those
cells that can be grouped in one possible
way. Again consider each cell in turn,
but this time look for groups of four that
can only be grouped in one way.

Repeat for  groups o f  eight and,
finally, any cells left over must be
included in as large a group as possible.

Like many things this sounds very
complex in theory. To make matters
clearer let's walk through a real example
of a design problem.

Suppose you have a seven segment
display and wish to drive it from your
BBC Micro. You can connect each
segment up to a bit in the use port — via a
suitable drive of course — but that would
mean you could only drive one digit
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from seven bits. As you want to show 10
or possibly 16 different values — 0 to 9
and possibly A to F for hex numbers —
you only need four bits to represent each
value. Therefore i f  you had a  seven
segment encoder circuit you could drive
two digits from your user port.

Such a circuit would have four inputs
and seven outputs — one for  each
segment. What this really means is
seven logic functions with common
inputs. We can plot each function on a
separate Carnot map to  derive our
circuits.

The first job is to plot the truth table.
If we label each segment a to g and each
input A to D we can place in the truth
table a logic 1 for each segment that

C D

CD
CD

D

A

A

A B

-CD
CD
CD
CD

A

-A-E A B  A B  A E

AB A B  A B  A E

Figure V: f o u r  variable Carnot map

AB A B  A B  A B

needs to be on and a zero if it needs to be
off.

As input line A is the least significant
bit we place it on the right just as we do
in any other number system. You can
see this in Figure VI. Note that I have
not filled in all the truth table — see if you
can complete it.

So for each of the segments we haves
separate Carnot map. I have plotted the
one for segment g. Now to minimise it
we go through the algorithm. If we look
at each cell we will see there are no cells
that can't be grouped with another.

So we move on to consider those that
can be placed in a group of two in only
one way. It turns out that there are none
of these either. Remember the cells at
the edge are adjacent, so cell 4 can be
grouped with cell 5 or cell 6.

Next we consider groups of four. Cell
2 can be in a group of four with cells 3.
A and B or cells 6, E and A so we leave
that cell alone. Cell 3 can only be in a
group of four in one way, so we circle
the group 2, 3, A and E.

These cells are no longer considered
themselves, but may be included in
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other groups. Next, cell 4 can't be in a
group of four, so we pass on to cell 6.
This can be in a group of four in only
one way, so we circle that group of 2, 6,
E and A.

Cell 5 can't be grouped in fours, so
the next ungrouped cell is cell F which is
grouped with cells D, B and 9. Finally
the only cell left to consider is number 8.
This can be in a group of four with cells
A, B and 9. There are no groups of eight
so we can go back to consider cells 4
and 5.

The largest group we can include
these in is a group of two together, so we
circle them. Now al l  the cells are
grouped we can read off the Boolean
expression.

To derive the minimum expression
with the Carnot map the segment will be
on whenever a group is active. The form
of final expression is known as a sum of
products because of the way it looks.
It's not actually a sum of products, but a
OR of ANDs.

To turn this into a logic diagram each
product represents a NAND gate with
the outputs of all the gates being fed into
another NAND gate as shown in Figure
VII. To get the barred variables simply
invert them with a NOT gate or inverter.

If you warn to prove this circuit will
do the job you can draw a truth table
exactly as we did before. Those of you
who are mathematically minded can
prove this works by use of  Boolean
algebra.

To do this first invert the function,
then apply De Morgan's theorem and
finally invert the function again. As
there have been two inversions the
function has not changed, but now it is
expressed in terms of NAND gates.

The principals and mechanics o f
Carnot maps are not that easy to grasp
first time around, so I have written a
program that allows you to attach your
BBC Micro to any logic circuit you are
experimenting with and get a real time
display of the circuit in the form of a
Carnot map.

First you need to connect the micro
to your logic circuit – I have designed
the program around the user port so the
most convenient method is to use the
transition board I  designed as Body
Build pack 1.

As the issue describing it is no longer
available I will give a brief description. It
is simply a  board with an IDC –
Insulation Displacement Cable– header
plug and screw connectors. The screw
connectors are labelled, allowing easy
access to the user port connections.

1-1111 11 I I  J-11D o o l i o o n
D C a
0 0 0 0  1
0 0 0 1  0
0 0 1 0  1
0 0 1 1  1
0 1 0 0  0
0 1 0 1  1
0 1 1 0
0 1 1 1
1 0 0 0
1 0 0 1
1 0 1 0
l o l l
1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1

0

Body Building Course }—

Figure VI:  Seven segment display example

Also on the board are 47k pull-up
resistors on all 10 user port connections
and a LED to show power is on. This is
connected to the user port by means of a
ribbon cable available as Body Build
pack 2.

It is the same cable as is used in all my
projects involving the user port. For
convenience of board layout the cable is
made up unconventionally.

The connectors are clamped on in a
vice pointing in the same direction with
the polarising notches facing down the
cable. Then when the strain relief clip is
put on the notches will face outwards
and both connectors will point down, as
shown in Figure VIII.

Bits 0 to 3 of the user port are used to
generate the four input lines to your
experimental circuit. The other bits, 4 to
7, are used as inputs to monitor the
output of your circuit.

In this way up to four Carnot maps

1 90 i i i
0 0 7 1 0 0  I D

-C15
CD
CD

CD

AB AB Af-3-
II
A

can be shown on the screen at any one
time allowing you to  monitor four
different outputs.

The program has an essentially
simple task: To  output each logic
combination in turn, then read the result
and display it in the appropriate cell of
the appropriate Carnot map.

Program I  does this, but I  have
optimised i t  for the greatest possible
speed without having t o  resort t o
machine code. This has the effect of
making it slightly difficult to follow, so a
few words of  explanation will not go
amiss.

After the title and my name – does
anyone type that in I wonder? the  user
port is initialised in line 130 to have bits
0 to 3 as outputs and the rest as inputs.
Then the arrays are defined – more on
this l a te r.  L i n e  150  creates a
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From Page 115
user-defined character for the bar that
indicates the variable is at a logic zero.

The position of  the bars over the
variables A and B are defined in the next
line. Note here there are six spaces
between the last pair of quotes. Lines
I 70 to 300 put logic ones in each cell to
start with, and label each map with the
variables.

Lines 310 to 360 read in from data
statements the positions of the bars over
the variables C and D. As these are
arranged in columns we can't build up a
string variable to do this as we did with
the variables A and B.

To achieve the maximum speed of
operation we must precornpute the
positions of each cell with reference to
the value of output it corresponds to as
well as which map it belongs to. The
simplest way is to hold all the cell
positions in a 31) array called A M .

Program

I ?6 MICRO USER September 1986

A.D + 7.B B . C D

D E 3 T
DA A

C D .B .C .D

Figure V I I :  The logic circuit  fo r  segment g

The first index of the array indicates
which map is required. and the last
index is the value we are outputting.
This leaves the centre index to indicate
whether we want the horizontal or
vertical coordinate of the cell.

We then have 128 different values in

) . - -  SEGEMENT  g

total. The simplest way would be to read
these values from a data statement -
however this would be a bit boring to
enter.

Also each coordinate pair is made up
of a different combination of the same
few numbers. Therefore these numbers

10 MODE7
21 PRINT
31 PRINT*THE BEES BODY BUILDING CO

URSE"
48 PRINTIEPTEMBER 1916°
58 PR1NT'REAL TIME CARNOT MAP'
68 PRINT
71 PRINTly Mike Cook"
BO PRINT
98 PRINT

188 PRINT"PRESS ANY Kb TO START'
lie ASSETS
121 MODE1
138 111FE6248F
148 DIM PA1(3,1,15)iABZ13,CO7.13)
151 VDU 23,22411,8.8,818,8,126,8
168 ABOCHRSt224s+CHRSt224/e "+CHR

$12241+" "+CHRS(224/
178 PRINTTA811,2/
111 FOR 0=1 TO 2
198 FOR A=1 TO 4
218 PRIN1SPC(3/:"CD ";
218 FOR C=1 TO 2
228 FOR 8=1 TO 4
238 PRINT"! ";
240 NEXT
258 PRINTSPCI5/1
261 NEXT
278 PRINT:PRINT
218 NEXT
290 IF D=I THEN PRINT SPC;51;51HIN6

StWAB "i;SPCL5;;STRIN8St4„"0 "IsPR
INT:PRINT

_

311 NEXT
318 FOR 421 TO i
328 READ 14,VZ
338 PRINITAB(HZ,MICHR11224,
348 NEXT
358 DATA 3,2,4,2,4,5,3111
360 DATA 3,17,4,17,4,28,3,26
378 FOR AX=8 TO 3
318 READ ABI1AZ1
390 NE1T
418 FOR AZ=8 TO 3
411 READ CDZIAZI
420 NEXT
438 DATA 6,15,9,12
441 DATA 3,6,12,9
458 FOR 13%.11 TO 3
468 FOR AZ=1 TO 3
478 OZ=1%.4)+AZ
488 PAZ(11,1,11%;=ABZ(AZ)
498 PAZ10,14/=CDI(8Z/
581 PAZ(1,1,DU=A140%/417
518 PAZ(111,D1)=CW111
521 FAZ12,8,M=AWAZ1
531 PAU211,DV=CDZtlia)415
540 PAZ(3,8,DI).ABZiAZ)+17
551 PAZ(3,1,0%)=CDUW+15
560 NEXT
578 NEXT
588 PRINTTA115,141;A9SOPC161;A8S
598 PROC.GR1Dt164,96)
baa PROC_6RID(718,96)
618 PROC_6RI0(164,572)
621 PR0C.61110t711,5721

631 COLOUR 1
648 PRINTTAB(11,71;411
651 PRINTTA1135,7411;
668 PRINTTA1118,221;161;
671 PRINTTA8(35,22W711
688 COLOUR 2
698 YOU 23,1,8000i
781 REPEAT
711 FOR 11%=11 TO 15
720 ?&FE68211%
738 MZ*5&FE61 DIV 16
741 FOR AZ=8 TO 3
751 IF 114% AND 11 THEN PRINT TAB1PA

ZtAZIII,M,P4Z1AZ,11BW;11"; ELSE PR
INT TAB1PAUAZ,I,DZI,PAICAZ,I,E4/04
.;

768 tiZ=MZ DIV 2
770 NEXT
780 NEXT
791 UNTIL FALSE
808 DEF PROC.SRID1X,11
811 MOVE 1,5
821 FOR AZ=1 TO 5
038 PLOT ',cue
848 PLOT 1,94,-381
851 NEXT
861 MOVE X,V
871 FOR AZ=1 TO 5
BBO PLOT 1,376,1
890 PLOT 1,-376,96
911 NEXT
911 ENDPROC
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are read into a holding array in lines 370
to 440, and the final array assembled in
lines 450 to 570.

Finally before we start the grid lines
have to be drawn around each cell, and
this is  done b y  a  procedure called
PROC_ORID.

It uses the relative plot commands to
draw a  grid with its lower left hand
corner a t  the coordinates passed t o
it. Then each Carnot map grid is labelled
with the number of the user port bit it is
using to  monitor the output o f  your
circuit.

With line 690 turning off the cursor
lines 700 to 790 continuously monitor
your circuit and update the on-screen
maps. Line 720 outputs a value to your
circuit and line 730 reads its response —
we need the DIV 16 as the information
coming in from your circuit is in the four
most significant bits.

The variable M% now contains the
contents of one cell on each of the four
maps. The next four lines extract and
display that information. Line 750 could

have been written more simply but i t
would have needed a n  ext ra  l ine.
slowing down the loop and producing a
slower response. As it is written each of
the 128 cells gets updated every second
or  SO.

With nothing connected all the cells
should show as  l og i c  ones as
unconnected inputs assume this value,
and we also have pull-up resistors on the
user port connector board. Next take a
piece of wire and connect it between bit
4 and the earth connector marked E.

All the cells on map four on the
screen should change to a  logic zero
indicating that no matter what input
state you have the output is always zero.
Now remove the wire from the earth and

Figure VI I I :  User parr cable

GPD Systems
All Prices include VAT

COMPUTERS- BBC
Personal Computer unit, twin disk drives
& remote keyboard • • •  f r o m  £459
Master 128k . . .  . . .  E454
Plus 64k + DFS . . .  E400
COMPUTERS - AMSTRAD
PCW 8256 with free 3hr tuition package,
on wordprocessing , . .  . . .  . . .  . . .  . . .  . . .  . . .  E459
Audio tutor on LOCOSCRIPT, 3hr tuition program E 1 0
DISK DRIVES S r  with 2 year guarantee.
40180 track switchable.
Single 400k OS _ . .  . . .  . . .  . . .  M O
Dual 800K DS . . ,  . . .  . . .  , . .  E210
Twin drives and monitor stand . . .  . . .  E263
SPECIAL OFFER - 5 r  DISKETTES
1096 tpi diskettes in free library case. Full guarantee E 1 5
PRINTERS
PANASONIC KXP1091. Dot Matrix NLQ • • •  „ .  E159
Citizen 120D with tractor feed . . •  • . •  , • .  . . .  C159
Juki 6100 Daisywheel . . .  . . .  E285
MONITORS
Philips 7502 Hi Res Green
Philips TV/Monitor Colour . . .  . . .  . . .  . . .  . . .  . . .  C194
Repairs & Service for Corn puter & peripherals f r o m  E15

Computret, Momnor4 Doak &nom Cliskonaa.
Sultanas. CAL CAD. Eaucataan Busman
Flaws to Micro', Clialtratwoa
Abadan and to all Laboaaare Eloctroanc aquapment
Wordpmcorassog S o n o m a  0110oll

Pan outlaws and updates cal may system
Compoten assiatad I..nrnia S donor tottosera
Crawled, row* al SAC sattavant A add an
Edurabon A Ispurt ortisql wolcom•
Pon giant and packing 14.010. Diokonia 11 OA

Mail Order Only.
31 Abbey Road, Billericay, Essex CM129NF.

Tel: (02774) 51443

( B o d y B u i l d i n g C o u r s e —

connect it to the bits 0 to 3 in turn.
You wil l  see the areas o f  the map

change to give a group o f  eight ones,
indicating only one variable is involved.
Studying this will give a much clearer
insight i n t o  w h a t  a  C a r n o t  m a p
represents than all the text in the world.

Try predicting what areas of the map
will change, then go back and read the
description o f  Carnot maps again.
Finally you can connect up our own
circuit and monitor its response with the
display.
•  Well that about wraps it up for now.
Next month we will be using a Carnot
map to design our project. See you then.

Body Build Pack i t  Transition Board
£9.95.
Body Build Pack 2: Ribbon Cable £9.

All prices include P&P and VAT.
Order from: Musbury Consultants, 8
Fairhill, Helmshore, Rossendale, Lancs.
BB4

DOUBLE
PHANTOM?

YES! This IS the program demonstrated on BBC TVs "Micro Live". The
Worlds first micro multi-user combat flight simulation is now available
direct from DOCTOR SOFT via our 'HOT LINE' FIRST CLASS MAIL

ORDER service.
DOUBLE PHANTOM is basically a TWO computer version of the highly
acclaimed PHANTOM COMBAT simulation. At least one BBC must have
a disc system. A hardware link (included) I hen 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 30 colour graphics around (1 5Ips). RAF Phantom
pilot Paul Courtnage's verdict: "Marvellous q u i t e  the best micro flight

simulation rye ever seen To t a l l y  captivating!"
Phone: Mail Order Hot line 0903 776000 with VISA/ACCESS. Mail
PO BOX 66, East Preston, West Sussex BN16 2TX. 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 *  d i s c  19.95
BBC c a b l e  9.95
BBC *  d i s c  12.95

Electron & BBC c a s s  9,95
BBC B only d i s c  9 .95
BBC 0  only c a s s  8 . 9 5

Electron c a s s  7 . 9 5
cass 12.95
disc 14.95
disc 14.95

(Overseas orders, equiv currency, add air mail at cost)
JOYSTICKS optional with all programs
BBC means all machines from 32k up
*  SPECIFY DES when ordering discs

E2 discount on multiple order
DOCTOR SOFT—THE FLIGHT SIMULATION

SPECIALIST
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If YOU ever key CHAIN,  LOAD, 'RUN,  *ACCESS, •LOAD, *COPY, *DELETE,
*COMPACT,  * INFO,  °TYPE, * D U M P or *EXEC, then YOU need

DAAT CIITTIkM D
NM m  a  =  •  , m 1 m o w n '  o n  •  M U  •  m  n o  dol

no =  1  0 2 Mn I N  =  •  0  e l  I n  =  I n  1 . 1  M O  E l  •  =  M I
imi l i n , m t l m i m m o  m a i n  M I N I M  I l l I M I •  •  i n  I n

M I R  I I I M M I ,  , 1  1 1 1 1 1 E I M ,  O W  =  l i n n o  i n  a a.11.....11=1, = m o m  a l p ,  E l  m  m e  m  m i n  t o

THE ULTIMATE POOLS PREDICTION PROGRAM
•  MASSIVE DATABASE Pool...Sumer is a soplusucated Pools

prediction aid h comes complete with the Largest database '  e
available - 33000 matches over 10 years. The database updates
automatically as results come in

•  PREDICTS N o t  nue SCOREDRAWS, but AWAYS HOMES
and NO SCORES i t

•  s u c a s s s y g s ,  s r t . P c  g ia l l igke that Poolavnimer performs t o e  • '
gicrnificantly better than chance.

•  ADAPTABLE Probabilities are given on every fixture
zhocuie as many selections as you need for your bet The
precise prediction formula can beset by the user - you can b o x e d  etre doodad
develop and test your own unique method s i s s u s a s e  havokiwt

•  SIMPLE DATA ENTRY A l l  team narrate are in the program. Sirnisly type at the reference
numbera from the 'CT.= Or use FDICEN to produce Stature hat automatically (see belowl

•  DESOMICRoDRIVE COMPATIILE Ta p e s  supplied with conversion instructions.
•  p lurcrER SUPPORT P u l l  hard copy printout of data if you have a printer.

PRICE E15.00 (all inclusive)
AT LAST No more struggling for hours to get the

sisf i x t u r e  l i s t  into the computes/MGM has beer.1110111BLE F I X G E N  8 6 / 7  programm ed with ail Englilth and Scottish figures
for 190ei,I. Stmply type in the date, and the MI future list is generated in
seconds. Fully compatible with Poolswinner. Yearly updates available.
POOLSWINNEX vrith rEIRGEN t 16.50 (for both)

NOT rUST A TIPSTER
- cessEwnwri  P R O G R A M ,  Coax aewienerC O U R S E  W I N N E R  v 3  V 3  can be used by experts

You c-in develop and tem your OW11 unique winning system by adjusting the
analysts formula. or use the program in simple mode Course-isomer V3 uses

l k •  THE  PUNTERS COMPirrER r • c o o t A r d  a n d  occasional punters alikn
statistical analysis of major factors includieg past form, speed ratings, course

i ! i  S t a t i s t i c s ,  prize money, weight going. trainer and jockey form etc. etc It_ o u t p u t s  moat likely winners, good long odds bets forecasts,. tricastle etc. The
. - . , -  - d a t a b a s e  includes vital course statistics for all British courses. Toucan update
M B .  t h e  database never  goes out of date.

P R I C E  115.00 tea inc ludes)  sachets. rud AND reseseal Meat vermienix

ALL PROGRAMS AVAILABLE FOR AMSTRAD CPC*, AatTIRAD PCSIst ADD 0,DOL All !MCI', All  smc-ryuNis.
coathIODOPT S a l ^  MARI :OR . I. SINCLAIR Qk

Sumildoei on Ilipop ( nampl• ceeleamon in disci incept PCW lot 3' disci and QL tea rtacteditro)

Send Cheques'POs for return of pout service lc

m k t ;
phone 24 lel S (  )rTWARF p h o n e  24 his

37 COUNCILLOR LANE, CHEADLE. CHESHIRE. 2V 061-428 7425
Send lc, !ill, im, i t  ,-_,Lu ..nsware)

COMPUTERS
BBC Master   E 4 9 9 . 0 0
Plus A m s t r a d ,  A t a r i  S T,
Advance, Fe r ran t i ,  A C T.
Olivetti, Sperry, North Star.
DISC DRIVES

Plus rest of Epson range
Canon 1080A £ 2 6 9 . 0 0
Canon A55   E 3 9 9 . 0 0
Special Of fe r
Kaga Taxan   E 2 5 9 . 0 0

OPUS 5802 E134.00 DAISYWHEEL
5802SD 1164.00 PRINTERS
5802D E279.00 Epson DX100 E379.00

Challenger f  199.00 Juki 6000 1209.00
Opus DDFS E45.00 Juki 6100 E369.00
Plus many others Juki 6300 E899.00
Cumana 10Mb Quen Data E 1 75.00

Hard Disc E699.00 Plus Silver Reed range
Cumana 20Mb

Hard Disc €799.00 MONITORS
0S9 Interface €695.00 Microvitec 1431 El 99.00
PRINTERS Microvitec 1451 £269.00
MT80
Epson LX80

E179.00 Microvitec 1441
Philips 7502 green

E399.00
E84.00

+Tractor £249.00 Philips 7522 amber E89.00

Epson GX80 E245.00 E P R O M S
Epson FX85 POA 23128 E2.95
Epson FX105 POA 8271 £39.00

i n
DISC MENU FACILITIES

Three menus available l o a d  menu. Run menu. and
Disk Free Space display. A l l  Menus are mode 7
colour displays accessible using a  •  command, or
more eff ic ient ly  u s i n g  M / B r e a k  a n d
o i e  tea k
Menus are 'networked', switch between them at the
touch of a key
Load m e n u  loads BASIC  programs and  a u t o
magically lists them with page mode set on -  with a
single keystrokel However, i f  you have The Acorn
BASIC Editor Rom in your machine, it is entered with
insert mode set
Load menu also loads machine code programs at the
correct address  f o r  subsequent  d isassembly.
Automatically detects a  Rom and prompts for  a
destination Ram socket
Touch the COPY key and invoke the Copy menu.
Select the files, select the target drive, and BEEBAI
does the rest for you Hand/es duplicate files, locked
files and multiple destination drives.
The Run menu enables BASIC and machine code
programs to be executed easily -  by all the gamily!
Supersedes all other well known Run menus - B. a+.
Master and Tube compatible
Disk Free Space Display shows the size at alt tiles on
a disk and the location of the free space. Touch a key
to swap  between hex  and  dec imal  H i t  •C t o r
automatic compact.

Please send me   B E E B A I D  pacsayes cumposing 1113K Rom. 4 0 / 8 0  comp/110A d isk  and 2  manuals a t  t 3 4  inclusive I  enclose a
cheque/postal order for f
Name
Address

Order despatched by return of Post
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ROM CONTROL A N D  M A N A G E M E N T
E !agent m ode 7 colour display dt H H  am sockets
showing Rom title and readlwrite/disable status.
Switch Roma off and on -  permanently for users of
battery backed Ram -  even across a power off I I Like
the Master Series)
Copy Rom s to disk by name or socket number,
Transfer any Rom to sideways Ram.
Query read/wri te/disable s t a t u s  o f  Rom/Ram
sockets.
Handles multiple sideways Ram sockets,
Tested with ATPL, Soliclisk, Watford and Acorn User
Ram extensions.

*DISK FILE I N D E X I N G  SYSTEM

In addition t o  all the facilities ahead,/ l is ted the
BEEBAID Rom is supplied with a Disk File Indexing
system. Th is  system automatically maintains an
index o f  a l l  you r  so l tware  and  a l lows  you  t o
categorise your programs, eg. Games. Educational.
Simulation etc. It can be dynamically tailored to your
own requirements, eg. your disk drive configuration
and which directories you want to Index The Index
may be searched by program name, disk number or
category. It is supplied on a 40/030 compatible disk
w t h  its own bound manual and it is FREE!

•

Leigh Computer Systems
5  A u t h o r i s e d  Acorn Service Centre. ACT end Ferranti Computer Dealer

Plus Full Range ofAdd-Ons, ROM software etc.
EDUCATIONAL ORDERS SUPPLIED

-  Price list available on application -
P&P 8 0 p  small items, £ 7  large i tems

An Prices include VAT
75 CROSS STREET 7  COVENTRY ROAD
SALE H I N C K L E Y
MANCHESTER L E I C S .
Telephone: 081-905 2144 T e l e p h o n e :  0455 812139

POWER UP OPTIONS
Perr.emp-o cure for screen jitter in oraphics modes
essential If you've spent a fortune on a monitor!
HI-BASIC automat ica l ly  selected w h e n  6 5 0 2
second processor active
Shift key switched for ease of  keying lower case
BASIC variable names.
Increases the speed of that slow keyboard by 30%t
Automatically prevents disks being permanently
disabled by some games -  no need for power off.

*AND M U C H  M O R E

Dump the current test window to the printer with
• DTWindow.
2eroise memory  segments using *ERASE c o m -
mands, including selectable Ram sockets
Turn t h e  Tube on  and o f f  using •TUBEON and
•TUBEOFF, Preserves status o f  test or  programs
held in second processor.
Relocate any memory segment with •SHIFT.
Relocate any BASIC program with •  MOVE.
Disable the Econet system using •NONET.
Load a  program t o  t h e  correct  address us ing*DOWNLOAD.
Enhance your BBC Micro with some 20 additional
amok commands.

BE E BA D is fully 6502 sical ia processor compatible and has been tested on model B. 8
128 and Master Series machines using the Acorn DFS. I t  has been tested with several
sideways Ram boards including ATPL Watford. Solidisk and Acorn User, using single and
multiple Ram sockets I t  has also been compatibility tested with many other Roma

r  0 order your copy of B E E BA I D, simply fill in the cutout and send it with a cheque or
POSial order payable to:
JAYSOFT at:
11 4  K I N G S V VAY,  W E S T  W I C K H A M ,
K E N T  B R 4
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HAVE you ever used a word processor
and needed to repeat some key sequence
or text, but not felt i t  worthwhile to
program a  function key o r  write a
Wordwise Plus segment to do the job?
Well here is a simple utility which has
been devised for just such an occasion.

Learn operates w i t h  t h e  w o r d
processors Wordwise, View and Mini
Office I I  to  allow a  sequence o f  key
presses to  be memorised as they are
entered. The two new keys introduced
for the Learn function are Ct r l+L to
start learning and C t r l  + X t o  finish
learning o r  execute the learnt key
sequence.

All the keys that are normally used in
the text editing mode on these word
processors can be memorised, including
all function keys, Control and Shift
keys.

The learnt sequence can be repeated
as many times as required at any point
in the text. The Escape key, used to
enter and exit the text mode, cannot be
memorised as i t  operates in a  totally
different way to the other keys.

Using Learn has the advantage that
the actions are performed as you enter
the keypresses, so  you can see the
results a s  t h e  sequence i s  be ing
memorised by the utility.

If  an error is made during the learn
phase the Delete key can be used to
correct it and the correction will be part
of the learnt sequence.

have found this utility so useful that
it makes the Wordwise Plus built-in
language virtually redundant for all but
the most complex tasks.

The number of key strokes learnt is
limited, not by the learn utility, but by
the operating system which can only
hold up to 31 characters in its keyboard
buffer. However this is adequate for
most appl icat ions. I f  y o u  t r y  t o
memorise more than this the remaining
key presses are ignored.

I will first describe how to load and
use Learn and then look at how it works.
The description of  the operation is not
required reading for those who simply
want to use the routine.

Learn is a  machine code program
which resides in  memory that is not
normally used by the word processors.
Program I  is a  Basic program which
uses the built•in assembler to produce
the required machine code.

Once run, the machine code can be

or:

LEARN
A simple way to make View,
Wordwise and Mini Office I I
even easier to use

By A N D R E W
VERWER

saved for  later use. Even though the
Basic program is no longer required it is
a good idea to save it in case any errors
have been made when typing it in.

After saving the source program i t
can be run in the normal way and it will
print t he  command f o r  saving the
machine code on the screen. Type in the
*SAVE command exactly as displayed.
It is easy to use the Copy key to do this.

We'll use Wordwise for our example.
Enter it in the normal way and from the
menu type:

IAN
if you are on cassette.

This w i l l  load and  execute the
previously saved machine code and also
initialise the event vector which it uses.
The routine will remain enabled until the
Break key is pressed.

Enter text mode on Wordwise by
pressing Escape and type in some text.
Everything should behave as normal.
Now to teach your machine a lesson.

Make sure you are in text mode then
type Ctr l+L t h a t  is, hold down the
Ctrl key  and press L .  Enter a  few
characters and type Ctri+X. Now type
Ctr i+  X again and  the characters
previously entered should be repeated
just as i f  you had entered them again
from the keyboard.

You can move the cursor around the
text, type in new text and use options
from the menu without affecting the
learnt sequence. Next time you type
Ctri+ X the sequence will be repeated
again.

A new sequence can be learnt at any
time by using Ctr l i -L followed by the
new sequence and then Ctr l - i -X as
before. Remember that  pressing the
Break key will disable Learn, but it can

be reinitialised by typing *LRN again.
again.

Try some o f  the  funct ion  k e y
commands in the Learn mode, such as
those involving markers and marked
text. Some are quite useful and amusing
things can be accomplished in this way.

One such example is in a  manual
sorting a list o f  data such as names. I
know there is a program for this job
supplied with Wordwise Plus, but it can
be quite di ff icul t  t o  ta i lor  i t  f o r  a
particular job.

Learn can be used t o  move each
name entry to the bottom of the text in
the order required. Place the cursor on
the line of the first name required, type
Ctrl t o  enter Learn mode and then
copy the current line to the bottom of
the text.

In other words, place markers around
the current line, send the cursor to the
bottom of the text and copy marked text
using function key 19.

To get the cursor back to its previous
position first place it at the top of  the
text and then move the cursor to the first
marker f o l l o w e d  by f3.

Finally delete the marked text and
then finish the  learnt sequence with
Ctrl X .  Now move the cursor to the
next required name and Ctri+X should
move it to the bottom of the text after
the previous name.

The above example is far easier to do
than to describe, since you can see the
results o f  the keypresses as you enter
them.

I f  your BBC Micro has a disc system
you may find it useful to build a !BOOT
file to enter Wordwise and initialise the
routine automatical ly when  Shi f t -
+ Break is pressed.

Wordwise can itself be used to create
a suitable file:

111ORDWISE
uRN

This shou ld  be  saved w i t h  the
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REAL CORRESPONDENCE QUALITY PRINTER

PRICE BREAKTHROUGH
QUENDATA DWP 1120 DAISYWHEEL PRINTER

The host of useful features include:
•  Standard parallel/Centronics interface
•  20 c.p.s. (approx. 200 words/minute)
•  Easily obtained Chime ribbons
•  Uses ()Lime daisywheels.

(many typefaces available)
•  10, 12 & 15 pitch options

TRADE PRICE El 78.25 INC. VAT. R E C .  RETAIL PRICE E299.00 INC. VAT.

OUR PRICE E91t N O W  E d i  4 9  INC. VAT.
+ INC. POST (UK mainland only)
ORDER NOW WHILE
STOCKS LAST

FREE TO CALLERS ONLY:
BBC PRINTER LEAD & VIEW DRIVER
ALL MAJOR CREDIT CARDS ACCEPTED

Telephone Orders: Gerrards Cross (0753)  889010

S O F T S  H O P  L T D .  55 St. Peters Court Chalfont St. Peter, Bucks SL9 900.

( I r ikeln iri •1-1 co r i  0 7 )
Emr.mr •  •  NMEIP

• w ,  A t t r A n a  g  Ed L I  1  I L ;  9 0 o f

DOES IT MAKE SENSE TO BUY A DISC DRIVE
AND LOAD MOST OF YOUR PROGRAMS FROM TAPE?

Ina world where time is money and delay is frustration, the REPLAY
System can bring taped software into the disc era.
There is no other way of transferring software to disc that is so
effective and efficient as REPLAY. Thousands have now been sold
and acclaimed by the users as indispensable.
REPLAY is more than a transfer utility

REPLAY captures the computer's memory and stores it in disc
form at virtually any point, whether the original program has been
loaded from tape, disc or personal endeavour.

REPLAY can reload a  selected screen from disc, ready for
printing out to a hard copy.

REPLAY can  e f f ec t  a  s imp le  'pause '  o r  save a  pa r t l y
completed program to disc for later use.

REPLAY is 'encoded' in order that programs transferred to
disc are individual to, and can only be run by, the same computer.
Get more enjoyment and action out  o f  your software with the
REPLAY System.

Easy to fit with no soldering, uses one sideways ROM socket with
three simple connections into the computer.
REPLAY must be matched to the DFS in use:
R8271 A c o r n  8271, also S/D Watford and Pace INS.
R8272 -  U.D.M. DFS R 8 8 7 7  C u m a n a  CIF&
R1770 -  Opus 3.45 DES and Solidisk Issue 1.
R1770A A c o r n  1770 DFS and ADFS, also Solidisk Issue 2.
R1770B• -  for BBC Et, only. R1770C -  Opus Challenger only.
R1770W W a t f o r d  DOFS Only. R2791 -  Opus 3.15 only.
R2793 -  Opus 3.35 only. ( A c o r n  'Master' in preparation)
Price E35.00 (incl. VAT), with full instructions for installation and
use.
Further details and reviews available.
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For further details or supply contact:
VINE MICROS, MARSHBOROLIGN, NR. SANDWICH,

KENT CT13 OPG. (Tel: 0304 812276)
Or through your local Dealer.

•  Max imum paper width 13 inches
•  4  levels of hammer impression
•  Complete with power lead & plug

ribbon, courier 10 wheel, manual & cover
•  Tractor  & cut sheet feeder available

New Product —"MASTER" write-protect switch
A small module that fits inside the Master Computer enabling

you to write-protect the Sideways RAM banks.
Available NOW E8.95 inc.
New Release --"B ." to "S"

Conversion kit for increasing the number of programs usable on a B,
P.O.A.

THE MATRIX ROM
The MATRIX R O M  i s  an  essential too l  f o r  Science and

Mathematics Departments in schools, for Science, Computing and
Engineering Departments in Universities and Polytechnics, and for
anyone who writes serious programs for industrial applications.

WRITTEN WITH THE COOPERATION OF
THE CIVIL ENGINEERING DEPT.
OF SOUTHAMPTON UNIVERSITY

The MATRIX ROM prov ides  a  comprehensive range o f
commands for performing matrix operations (including inversion).
One of the many commands will solve a set of linear simultaneous
equations, and another deals with sets of  banded symmetrical
equations. I n  addi t ion there a re  commands fo r  deleting and
redimensioning arrays (to re-use valuable memory space), for
finding maximum and minimum values in any row or column, and
for inputting, saving, loading and printing arrays, Al l  commands
are executed in machine code much more quickly than is possible
in BASIC. Many l ines o f  coding can b e  eliminated and much
memory space can be saved.

These facilities transform the capability o f  the BBC Micro
when dealing with tasks such as graphical transformations in two
or three dimensions, or  structural analysis, electrical circuits or
vibration problems. In fact any problem where matrix operations or
linear s imul taneous equat ions  a r e  involved.  T h e  p o w e r  o f
FORTRAN can now be combined with the simplicity of BASIC and
the excellent graphics of the BBC micro.

Suitable for the BBC '5'. '13 • ' and ELECTRON computers.
E36.00 (plus VAT), includes comprehensive Manual.

Quantity discount offered to Educational Establishments.
Further details available on request.



From Page 119
filename !BOOT. The disc option must
also be set up by typing from the
Wordwise menu:

'OPT 4,3

If using View it should be called up in
the normal way with:

•IRD
Then initialise the learn utility by

typing:
FUN

while in command mode. Enter text
mode on View and check that all is as
normal by typing in some text.

Type Ctri+L, enter a few characters
and then type Ctr i+X.  Now type
Ctrl+ X again to  repeat the learnt
sequence. Try some of the function key
commands in the Learn mode including
those with Ctrl and Shift.

The name sorting example, described
previously f o r  Wordwise, can be
accomplished just as easily with View
and M in i  Off ice I I  using similar
functions.

The utility uses the BBC Micro's
powerful event handling facilities to
detect a keypress event, As soon as any
event occurs the OS effectively jumps to
an event handling routine whose
address is saved in locations '&220 and
84,221. This so called vector is in RAM
and so can be changed to the address of
our routine.

When the utility is initialised the
machine code is loaded into memory
and execution is started from the start of
the routine at line 170 of the listing. This

saves the old event vector for later use
and puts the address o f  our event
handler — designated entry in  the
program — in its place.

The keypress event is enabled in lines
250 t o  270 using OSBYTE 14.
OSBYTE is entered via a direct jump
(..1MP) rather than the more usual jump
to subroutine (JSR). In this way control
is passed back to  the current word
processor when the osbyte subroutine is
finished.

This initialisation will cause the micro
to execute the code at entry every time a
key is pressed. The BBC Micro however
has facilities for many different events,
so the Learn routine must first check
that the event which occurred is the
keypress event we are waiting for, which
is event number 2.

By good design the operating system
places the event number i n  the
accumulator before entering any event
handler. This is checked in line 300. If it
was other than event 2 control is passed
to the old event handler via the old event
vector at line 330.

Having decided that a keypress has
occurred the routine must find Out
which key was pressed. The osbyte &91
call in line 380 is used to retrieve the last

APIA 1.44,4
WHAT is the longest length o f
ribbon cable that can be supported
between the I M H z  port and your
user port expansion board?

I intend to use one o f  these
boards t o  dr ive  a  user por t

There are no hard and fast rules as
to how long a cable can be hung on
to the I MHz bus before it crashes,
you just have to try it and see. The

multiplexed line board. Your two
boards plus the interface boards are
to be housed in a card rack powered
by its own 5V switchmode PSU.

What modifications t o  your
boards or precautions are needed to
protect the I M H z  port against
reverse power flow i f  the two
supplies are not switched together?
— Andrew Howlett, Reading.

longest I have used was one metre
and that worked OK.

I  have also powered the expan-
sion board from a separate supply
without any Ill effects. As there is no
5 volt supply from the bus you can't
get reverse power flow.

Mike Cook

• ,  - A p o —  - - m o v w - - - - 1111 VLearn improves ease 111'

I

of use and flexibility.
Why not try it out? 9eft

character from the keyboard buffer.
This character is then checked against
the codes fo r  C t r l +L (ScOC) and
Ctri+X (St18) so that the appropriate
action can be taken.

The learnt sequence is stored in a
buffer called buff starting at page 8LC
and the number of characters learnt is
saved in count. The current mode —
whether learning — is saved in k e g  as
true (8tFF) or false (0). Lines 420 to 450
set Irnfig to true and zeros count i f
Ctrl + L is pressed.

If Ctrl + X is pressed lines 500 to 540
check trnfig and if previously set true —
currently learning — reset it to false.

If Irtifig was already false the routine
branches to  l ine 560 where after
checking that the buffer contains a
previously learnt sequence, the stored
sequence is retrieved a character at a
time and inserted into the keyboard
buffer using an osbyte 84.8A call.

In this way when control is eventually
passed back to Wordwise it is just as
though the learnt sequence had been
typed in on the keyboard.

If neither Ctrl +L or Ctrl + X have
been typed the routine branches to line
740 where the Learn mode is checked. If
trnfig is true the routine at lines 720 to
770 add the key that was pressed to the
buffer and increment count.

Learn has been found to work with
other ROM-based software in addition
to Wordwise and View. It should work
with most ROMs that don't use Ctrl + X
or Ctrl +L. Unfortunately BBC Basic
does use these.

The routine uses two pages o f
memory — one at StA00 for the machine
code itself and 32 bytes at &COO for the
buffer. These addresses are set up in line
110 and can be changed i f  particular
ROMs use these pages for  other
purposes.

Hopefully you will find the addition
of Learn to a spreadsheet or database
package improves ease o f  use and
flexibility. Why not try it out? •
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( WP Ut i l i t y

460 LDI 11
371 LDA 1191

590 8NE exec
611 CLC:8CC return

388 JSR osbytt \Bet  chr from buff 6 1 8  .exec
er C l U t I V C I

\Execute learnt se

398 TYA 6 2 1  LDX el \Point to buffer s
418 CMP •&OC \ I s  i t  CTRL L ? t a r t
411 8NE noCILL 638 .loop

648 LDY buff,1
buffer

\Pick up chr fro.This is one of hundreds of
programs n o w  ava i lab le
FREE fo r  downloading onMicroliDk 651 MINA

er
661 LOX

\Save buffer point

671 LDA USA
428 LOX *true \ Ye s ,  enter learn 6 8 1  JSR osbyte

mode e y b o a r d  buffer
\Insert chr into k

431 STX Irnflg 6 9 1  PLA:TAX \Retrieve buffer p
448 LOX 10 \ R e s e t  buffer coun o i n t e r

From Page E U
11 REM LEARN
21 REM by Andy \termer
31 REM Ic1 The Micro her
41 REM Detects a keypress event
51 REM CTRL L - enter learn mode
61 REM CTRL X - leave learn lode
71 REM or if not in learn eode
81 REM execute sequence.
91 osbytentFFF4

181 evntv14220
111 codex&Alibbuffm&CIO
121 trueg&FFifa1se81
131 FOR pasdsITO2STEP2
148 Fl=code
158 (OPT pass%
161 .initialise
178 LDA •vntv \ S e t  up event vect

or
188 STA evold
191 LDA evnt0.1
281 STA •vold+1
211 LDA Sentry MOD&I88
228 STA ovntv
231 LOA Sentry DI9&118
241 STA •vntierl
251 LDA *14 \ E n a b l e  event 2
261 LOX 12
271 JMP osbyte
281 .entry
291 PHP:PHA

ers
311 CMP 12

\Save P & A regist

\Kevpress event ?

SINCE July 1983 when I  bought
the Amcom DFS and subsequently
upgraded for  the 6502 Second
Processor version, everything has
been 100 per cent unt i l  last week.

Then, for some peculiar reason,

The Amcom system grabs its own
workspace and then supresses the
other filing system. What is
happening is that the DNFS is not
being supressed and so i t  is
grabbing its own workspace.

318 8E0 event2
328 PLA1PLP

A and
331 JMP loved)

vector
341 •vent2

ng registers
351 TIA:PNA:TYA1PHA

\No, retrieve P &

\Jusp to old event

\Yes, save remaini

458 SIX count
461 CLC:8CC return
471 .noCILL
481 CMP 1118 \ I s  i t  CTRL X ?
498 8NE noCILI
511 LOA Irnflg \Yes,  no check le

ern mode
511 CMP Wuxi

the D F S  has apparently lost is
PAGE setting of &I500 and now
records PAGE &  1900 as per the
standard Acorn DNFS (which is
still fitted).

If I now remove the DNFS the
Amcom D F S  correctly reads
PAGE &1500 as before, but upon
re-inserting the DNFS PAGE goes
back to &1900. — I.S. Crawford,
Banbury.

I  could be that the D,VFS is
getting in first somehow or that the
Amcom system is not working
properly. Perhaps the Amcom
PROM has gone a little faulty or
some other ROM is upsetting
things.

look also for bad sockets or
loose contacts on the ROM board
and check that the Amcom system
has highest priority.

521 ONE nolrnflg \Not in learn code
531 LDA *false \Leave learn made
541 STA lreflg
551 CLCOCC return
568 .nolrnflg
571 LDA count
588 CMP 11 \ C h e c k  buffer not

eepty

718 IX
711 CPX count \Done yet ?
728 8NE loop
731 CLC:BCC return
741 •noCTLX \ N o t  CTRL L or X !
751 PHA \ S a v e  chr
761 LDA Irnflg \ I n  learn eode ?
771 CMP Hese
781 8NE learn \ Ye s ,
798
888
811
821
831
848
851

cunt
860
871
888
891
911
911
928
930
941
958
961

PLA \ N o ,  retrieve chr
CLCIBCC return
.learn \ A d d  chr to buffer
PLA \ R e t r i e v e  chr
LOX count
STA buff ,I \Add i t  to buffer
1NX \ I n c r e m e n t  buffer

SIX count \ a n d  save I t
.return
PLA:TAY:PLA:TAX:PLA:PLP
RTS

evold:PI
count:n*2
IrnfIggfP3
1P1sliPiltPU4
NEXT
PRINT *SAVE LRN ar•coderTP

Ibis listing is included in this
month's cassette tape offer. See
order form on Page 149.
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It's the clever bits only your BBC computer can see which
•elp the Opus Chalrenger outperform every other disc drive on

market, including dual drive systems.
Only Challenger has both a conventional double-sided

'loopy disc drive and a high technology RAM disc, effectively a
second, lightning fast solid state disc drive which turns your unit
nto a unique dual system with up to a massive 1,2 Megabytesif useable capacity.

Only Challenger has its own built-in double density disc
terface, making all that soldering and track cutting associated
ith other interface connections, a thing of the past. Just
lug-in and away you go.

You'll find more performance than from any dual disc drive
istem and from only E199.95, Challenger is up to E50 cheaper
.)an even the most inexpensive twin drive and interface

kage. Unbeatable value and a unique 3-in-1 combination:

• 51/4" DOUBLE-SIDED 40/80 TRACK DISC DRIVE

BUILT-IN DOUBLE DENSITY DISC INTERFACE
INTEGRAL SOLID STATE RAM DISC Up to 20 times faster

a disc drive and now available in 256K and 512K versions'

With all that power and performance you can race through
hork conventional disc drives labour over and, when you need
o save to floppy, the RAM disc backs-up your information in a
action of the time without any need for tiresome disc

pping. A 8E B Computing, which voted Challenger "Best buy
the year", said: "Using the RAM disc is a real dream...
checked a document just over 21K long, which took 5

flutes 56 seconds on floppy and only 1 minute 7 seconds
ing the RAM disc".

You don't even need to worry about compatibility. We've
fitted the same disc controller chip used on the BBC B + to
make Challenger compatible with all leading software titles and
it's suitable for use with the new 128 Master Series.

Challenger's price even includes VAT, FREE 72-hour delivery,
the unbeatable Opus two-year warranty and a full operatingmanual.

So call us now on 0737 65080 for details of our nationwide
dealer network or simply post the coupon. Generous education
and dealer discounts available.

CHALLENGER -  SIMPLY
LIGHT YEARS AHEAD OF THE OPPOSITION

To: Opus Supplies Limited. 55 Ormside wavy, Holmethorpe Industnal Estate, Redhill, Surrey, I
Please rush me the following: (PRKE5 INCLUDE VAT AND CARRIAGE)

_   C h a l l e n g e r  Lind(s) E199•95 each including 256K RAM disc
Challenger Unit(s) E249.95 each including 512K RAM disc

I enclose a cheque for E  o r  please debit my credit card
account with the amount of E
M y Access L  V i s a  7  no_ is; 1
NAME
ADDRESS

TELEPHONE
( V I L I S O

BSC



From Page 33
!OREM Pear Picker
21REN BY F.J.E. McPherson
31REM (c) The Micro User
41IFPASE()&E11 80T02581
510NERROR IFERR=17 THEN RUN ELSE M

ODE7:PRINTIREPORT:PRINT1 at line 'SIR
S(ERL):END

61MODE7:VDU23;8212;101:1;
71PROCintro
81MODE1
91DIM AI(15,4),5X(181,N$(18)

111FOR QX1 TO 11
11851(01)=191-10I421-151
121N$(0%)21P1astered Patrick'
131NEXT
141SCI=8:LIMITZ=f54-AIle111
151FOR 0Z:1 TO 15
161FOR N%28 TO 4
178A/(01.11%).1
181NEXT
191NEXT
21111%.1:SCLX.8
211CLS
228ENVELOPE

126.1,1.-1,126.126
238ENVELOPE

1,-11,126.126
241ENVELOPE 3.2,16.8.1,5.11.21,126,

-4,126,126
2511VDU 23;8212;118:1:
261VDU I9,1,t.cco
2711V01J 19,2,2,1,1.8
281VDU 19,3.6,1.1.1
291VDU 23.225,192,248,252.254,254.2

55,255,254
311VDU 23.226.3,31.63.127,127.255.2

55.127
311VDU 231227,121,48,8,1,1.8
321VDU 23,228.31.12,1,8,8.0,1.1
738VDU 23,231,3,3,3,3.3,7,7,15
148V0U 23,232,192.192,192.192,192,2

24,224,240
358VDU 23,233,8.0,8,74.24.0,0,1
368VDU 23.234,1.1,48,48,48,48,48.48
371VDU 23.235,0,1,217,8,0,1,0,217
388V011 23.236.8.8,63,63,8,1,1.1
391YDU 23.237,33,1,8,33.33,13,33.33
408vDU 23.238.0,1,192,193.65,255.78

,174
418VDU 23,239.1,1.192.217,89.255.78

.174
4211VDU 21.248.1.241,144,159,255,99,

243,99
4311TREEKHR154CHR$184C4R$14CHR$24C

HR$2264CHR$2254CHR$1114CHR$84CHR$84CHR
12274CHR$2284CHR484CHR$84CHR$184CHRS1
•CHRSI4CHR$2314CHR$2124CHRS4

441MANOCHR$238
451FENCES=CHR$54CHR$184CHR$14CHR$34

CHR$2344CHR$84CHR$184CHR$84CHR$14CHRS
2354-CHM

461DFENCEOCHR$54CHR$184CHRWCHR$3
4CNR$2364CHR$84CHR$184CHR$14CHR$14CHR
$2374CHR$4

478PROCsetup
481PROCeove
491E10
51IDEF PROCsetup
518COLOUR 1
52IPRINT TAB(5,11;"Hiscore 1;S%11);
by 'INS(1)
531COLOUR 3
541PRINT TA11(5,5WINCOME2 '1;SC%
558PRINT TAB(5,3];'Number of pears

left = 6:
561FOR ON TO 8
578FOR 141:1 TO 5
581MOVE 0%.120432,K4128428
598PRIN1 ;TREE$1
611NEXT
618NEXT
621MOVE 32,768
63IPRINT STRING$(19,FENCE$);STRIN8$

(19,FENCE$1
648MOVE 32,32
651PRINT STRINGS(19,FENCES);STRIN6$

(19,FENCES)
661F0R 0%.1 TO 24
678MOVE 41,01432-16
681PRINT ;DFENCES;
698MOVE 1221,0%432-16
71IPRINT ;DFENCES;
71iNEXT
721F0R 11%.21 TO 9
738PROCaddapple
741SOUND 2,2,18,1
751NEXT
768ENDPROC
771DEF PROCeoye
78ITIME=1
791XX:211n:20
888TX%a19:TY%:28
811TX1%i1:TYINI
828PR0Caddao1e
830REPEAT
848IF RND141:1 THEN PROCcd
851IF TIMEXIMIT% THEN TIME20:PROCa

ddapple:PROCcd
861X1%XY1Zmll
878X%21%-INKEY1-67)4INKEY1-981
881IF (X%(31 OR (X%)36) THEN XPX11
89801%:(X%41)/2
9109101-INKEY1-11514INKEY(-73)
918R:(Y143)/2
921IF (W%/2()INT111%/2)) AND tE%/2()

INT(E%/2)1 THEN X%s)(1%11101%

931IF (,11)381 OR 01(9) THEM 'flan
948PRINT TAB(TXX,TYV11 1;
951COLOUR 1
968TlarTMIII:TYZ.TYWY1I
9781ia.(11X41)/2:TEW1YP3)12
981IF (Tia/20INT(41/2)) AND (TEL

20INT(TEI/211 THEN TII.TX%-TXII:TY11
TY%-TY1XiPROCcd:80T0 1181

991IF TX%)36 OR TX%(3 OR Til)31 OR
TY%(9 THEN TXWX%-TIIILTYWY%-TY111
PROCcd
1111PRINT TA8(TXI,71%);CHR$241)
1111COLOUR 3
1121PRINT TAB(Xl%all);";
1131PRINT TA8(XLYZ);MANS;
184141%2(X%-1)/2
18511F (Y%-11/0INT(M-1)/41 AND Y•

)9 AND 111/2=INT(N%/2) AND X%>3 AND X:
(35 THEN PROCtest
1861IF X%2TX% AND YIETY% AND MANOCI

R$239 THEN SCX:SC%42:SCLISCLI42:SOUI
D 3,3,11,1:MANOCHR$238:14%01%-liPRIK
T0(28,3);N1;1 ':PRINT TA8(14,5):SC

, i t

1171IF 5C11216 THEN PROCcleared:UNT
-1:60TO

18811F M%>19 THEN UNTIL -1:PROCend
1198UNTIL 1
III1ENDPROC
1118DEF PROCaddapple
11211M%2M%41
1138PRINT TA11121.310%1'
11411RSI:RND(2)
1158RTRND(8):RTYNIND(5)
116119XIm(RTZ444RS1)432:RY22(RTY%44)

32
117IIF AMRT%421-34RS%.4-(RTY%-111

1 THEN 1141
1188AWIR1%42)-34119%,4-(RTYI-1)1.1
1190MOVE 111%,RYI
12886C0L1,3
1211VOIJ 5:PRINT ;CHRI233::VDU 4
122IENDPROC
1231DEF PROCtest
1248IF MANOCHR$239 THEN ENDPROC
1251IF AX(111%-(X% MOD 2)-11,01-11/

-3)21 THEN PROCippledrog ELSE ENDPRO
1261AI(91%-(XX MOD 2)-11,M-11/4-1

.1
1271ENDPROC
12880EF PROCappledrop
1298SOUND 1,1,255,18
13886C0L3,301.15
1311FOR 0%:(324%)432 TO (314%1432

STEP -4
132IM0VE X%432,01,432
1331F0R Iml TO 151:NEXT
1348V0U 233
1351MOVE X%432,0%428
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Game of the month

YI:Y11 1366VDU 233
1371NEIT
1388VDU 4

1881F0R 11/21 TO 3
1898VDU 19,11L((il2+111) NOD 3)+2,1,8,
1

1391MANS=CHR$239 1911NEXT
1486PRINT 1A8128,3)01%;" 1911AS=INKEY$1251

ITE1/ 1418ENDPROC 1926IF ASC(AS)0-1 THEN 21.800
,1:TY1= 1421DEF PROCcd 1930NEXT

1438IF TX11:0 AND TY11:1 THEN 1441 E MIENDPROC
031 OR LSE TX1/4:TY11=1:ENDPROC 1950DEF PROCond
1-TYIL 14411X1/4ND131-2:TY11=RND(31-2 1968YDU 4

1451ENDPROC 1978COLOUR 131:COLOUR I
I; 1468DEF PROCcleared IMPRINT TA8(14,13111Unfortunatele

1471FOR 01 TO 5181:NEXT IMPRINT 1A8(8,15);"there are now 2
1481F0R 0%=1 TO MX 8 pears';TA8114,17Won the trees,";T
1496SCI:SCH A8(6,19Wand due to your inadequacy,
1561PR1N1 1018114,51;SW I ';TA8(11,21);'you have been fired.'

AND Y% 1516F0R 101 TO 251:NEXT 2118COLOUR 3:COLOUR 128
AND XI 1528S0UN0 1,1,118,1 2111FOR 01 TO 15118:NEXT

1531NEXT 2821IF SC1)S1(11) THEN PROChiscores
ANS:CH 1541F0R 01 TO 1510:NEXT 2131CLS
2:SOUN 1558F0R 01:) TO 25 2148PRIN1 TA813,111;'Do you want ano
:PRINT 1561F0R 101 TO 151:NEXT ther gaae 7'
51;SC1 15716C%:SCI+1 26514:SETS

1588SOUND 2,2,18,1 2161IF AWN' THEN END
4:UNTI 1591PRINT TA8(14,5);SCW 2178IF ASO"Y° THEN VIA17:60TO 2140

1611NEXT 28886010 141
Cend 16111.1/11nLINIT%-75 2196END

1621IF LINIT1(5/ THEN LINTZ:51
This is one of hundreds of
programs n o w  ava i lab le

1636ENDPROC
1648DEF PROChiscorts FREE f o r  downloading on
1651PROCd(31)
1661PLACE:1 MiaoliDk
1678FOR 6/1 TO 18
16811F SI(QX)>SC% THEN PLACE:PLACE41 2118ENDPROC

YI4414 1691NEXT 21110EF PROCCIX
1788COLOUR 1 2128PRIN1 TA818,1.11;lress any key t
1711PRINT TU(4,151;1 You are rank a continue";

sd ';PLACE;' out of TEN' 213101115 1
1):1 1721PRINT TA8(4,17);" Please enter 21480SET

your name below." 215103
1738PRINT TA8(7,19)1:INPUT NPINS:LEF 2168ENDPROC

4 TS(14,18) 2178DEF PROCintro
1741F0R 0111 TO PLACE STEP -1 2181PL1:1

ac 1751INS(01):NS(21-1/
1761614/U:S/101-1/

2198READ g$
22111F g$:"END" THEN SOTO 2468

1-11/4 1771NEXT 2211PRINT
ATPROC 1788C1S;PR1NT TA8(9,2)1"Pear Picker' 2228RWND(7)+128
1/4-:) s TOP TEN' 22311F 0$="3" THEN PROCd1231:60TO 21

1798141(PLACE/OS 91
1881SUPLACE1:SCI 22401F LEFT$(04,1)0121 THEN 2311
1811FOR gI:1 TO 11 22510PRISHTS(0$,LEN(g$)-11
1B21COLOUR 10% MOD 31+1 2268F0R 01:1 TO 2
1831PRINT TA818,g/42+3/;"1181(117.) 2278PRIN1 TA8035-LEMS/1/2/1CHR$14

11432 1848PRINT TA8113,g/42+3/;*  " ; N $ 1;CHR$111;g$
101) 2288NEXT
1856NEXT 229160T0 2191
1861PRINT  'TA119/ePress any key 2381REPEAT

to continue' 2318MONIDS(11$,P1.1,37)0
1878F0R 011 TO 888 2321PU:P11438

2336REPEAT
2341.$21.EFTSCO,LEN11181-11
2351U:P11-1
2368UNTIL RISHT$110$,11:"
2376PRINT "1A91(38-LEN10/1/2)1CHRS(

R%);11$;
2381UNTIL PLI>LENCO$1
239660T0 2188
2411PRINT TA818,111;CHR$1331'What le

vel 11-51 15:eost difficu1t/";01:6E

2411IF AU49 OR A143 THEN VDU 7:801
02420
2421ENDPROC
2431REM 444 It is very iaportant to

put in the space before the final quo
tation ! !  ate
24410ATA I2Pear Picker'.11n this gas

e you are a pear picker who must try
and pick pears one at a time and get
them to the tractor. I
24510A1A 'If you manage to collect e

ight of these you are promoted to a f
aster grossing field. However, i f  you
allow twenty or more pears to be left
on the trees, you lose your job.
24610ATA 'Unfortunately you also hay

e the problem that the driver of the
tractor is the farmer's son (Plasters
d Patrick), who drives in a rather er
ritic manner. h'
2471DATA 3
24810ATA 12C ONTROLSP,'To cot

rol the wheelbarrow use the following
controls : •
2491DATA  l e f t  1,1X r i

ght 1,4 u p  1,•7 d o w n
,3,END
25114KEY0 •T4PE1M FORIZ:1TO TOP-PASE
STEP4:11111E68:1%1PME:N.)MPA6E4E11)

NO.INRUN1F1M
2511VDU21:4FX138,1,128

This listing is included in this
month's cassette tape offer. See
order form on Page 149.
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1
"

From Page 106
le REM BASIC EVENTING
28 REM Suitable for BASIC I or I I
31 REM BY Mike Stallybrass
48 REM (c) The Micro User
51 MODE7
68 HIMEM47888
71 PROCassemble
88 CALL Enable
98 DIM ES(11)

188 PROCset(111.1.'traceUX)1)
III  PROCset(6,6,*esc1)
128 PROCset(2,8,1kee)
138 PROCclock
141 1131
158 TIKE:8
168 C1.5
170 REPEAT
188 II:TIME/180
191 INPUT TABI5.15/ 'Input 7' AS

288 PRINT TAB(5.16) "You input • AS
211 PRINT TA8(5,18) 'Runnino time

Ti •  secs'
228 FOR '1=1 TO 110
231 NEXT
248 UNTIL ZZ)11
251 PROCclear(6)
268 CALL Disable
271 END
280
298 DEFPROCset(X101,0)
388 ES(XXItCHR0F2v001:1
318 CALL Set.fS(XX)
328 ENDPROC
331
348 DEFPROCclear(n)
351 CALL Clear
368 ENDPROC
371
388 DEFPROCclock
390 DIM clock 15
4632 flxclock

< 1 1  1  AM doing a project at college which includes theuse of the analogue port and would like to know
lk t 4 - 1 what each of the 15 pins do. In the User Guide it

does not explain what they do or what the symbols
on the circuit diagram stand for.
— C. Groombridge. Bolton-le-Sands, Lancs.

The pin number descriptions are as follows.
1: +5V allows you to get power from the micro.
2: OV — The other line for extracting power.
3: 0 V — Same as pin 2.
4: CH3 — Voltage input 0 - 1.8V, read with

ADVAL(4).
5: Analogue ground. Essentally 0 volts but use it as the reference

signal for all voltage inputs as it is connected to the OV line close to the
analogue to digital converter and so should minimise stray pickup.
6: 01/ — Same as pin 2.
7: CHI — Same as pin 4 put read with A DVA
8: Analogue ground. Same as pin 5.
9: Light pen strobe. This input will latch the current state of the

counters addressing the screen memory. After a pulse on this input you
can look at the latched value in the CRT controller and work out where
the spot was on the display screen when this input was pulsed.
10: PRI a  digital input meant to be used for afire button onjoysticks.
To read it ,4DV4L(0) AND 2 will return a value of 0 ((this line is
connected to 0 volts or a value of 2 ((It is open circuit or connected to
+5 V.
I I : !'ref—. All the voltage measurements on the CH inputs are measured
relative to this voltage. It is about 1
12: CH2 same as pin 4 but read with A DVA L(3).
13: PRO same as pin 10 but read with ADVAL(0)A ND 1 it will return a
value of I ((open circuit or 0 ((connected to zero volts.
14: Vref — Same as pin
15: CHO same as pin 4 but read with ADVAL(1).

411 (OPT O
42e LDA 084
430 LDX 8(clock+18)M00256
44e IDY 8(clockf111DIV256
451 JMP
468 )
471 PROCtifor
488 ENDPROC
491
588 DEFPROCtimer
518 CLS
528 VDU 7
530 INPUT TAB(84) 'How many secm

s delay until nest clock' "interru0
occurs (1-68)? S I
548 IF SX(1 OR SINAI THEN R.61
551 clack!187-111sSX
568 clock?144FF
570 CALL clock
581 PROCset(5.18.'timer')
598 ENDPROC
688
610 DEFPROCesc
621 I2.1I+1
630 CIS
641 VDU 7
651 PRINT TA81,31 'This is printm

by a Procedure that' ' ' is  called shi
never an ESCAPE Event" 'occurs. I t
him now happened ': 11 ' times'

661 PRINT TAB(8,71 'Press any key1
a resume normal running'

670 KI=GET
608 PRINT TAB(8.8) 'Key Pressed'' 1

698 12=TIME
781 REPEAT
18 UNTIL TIME-T2' 1118

728 CIS
738 ENDPROC
'40
751 DEFPROCke
768 PRINT TA8(1.211 'You Pressed A

Key" INKEY(8) 7(yreo4,21
778 TWINE
788 REPEAT
798 UNTIL TIME-T3)181
888 PRINT TAB(1,21) SPC(39)
811 ENDPROC
828
8311 DEFPROCtrace(n)
840 PRINT TAB1.24) 'Trace : '  ERL I

IME1188 XX:
858 ENDPROC
861
870 DEPPROCassemble
880
890 zo_pointer 1,37
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1

981 coder HIMEN 1478 BNE enable3 2158 LDA rdch8 2631 LDA 1114.1
911 osbyte 1FFF4 1486 CPX 1210 2861 STA 1218 2648 BMI esc_clear2921 t 1498 BEO check4 2176 IDA rdch8.01 2658 LDA pendflag
931 basicX=24.(88152ASC'1l) 1511 2188 STA 1211 2661 AND 1146
941 IF basidx1 THEN PROCbas1 ELSE 1511 .enable3 2191 LDA •17C 2678 STA pendflag

PROCbas2 1528 LDY 128C 2111 JSR osbyte 2688 8E0 esc_clear2
951 : 1531 STA 128C 2111 CLI 2698 t
968 FOR 11:8 TO 2 STEP 2 1540 STY asmdl 2128 RTS 2788 LDA 817D
971 Pl.coder 1551 LDY 121D 2138 1 2718 JSR osbyte
981 1561 SIX 12ID 2148 .oswdl 2721
996 (OPT 1571 STY osow114.1 2156 JSR hide_esc 2738 .esc_clear21811 1588 1 2168 JSR oldoswd 2748 LDA 11134

1811 .Enable 1591 .check4 2171 ,IMP shool_esc 2751 STA 1184,X
1621 419 enable 1688 LDA Irdchl MOD256 2181 1 2761 PLA
1131 .Disable 1611 LDX 8rdchl DIV256 2198 •oldosmd 2771 TAX
1148 JMP disable 1621 CMP 1218 2211 VIP (oswd11) 2781 PLA
1151 .Set 1631 BNE enable4 2218 2791 PIP
1866 JMP set 1648 CPX 1211 2228 .rdchl 2811 PLP
1178 .Clear 1651 DEO endenable 2231 JSR hide_esc 2818 RTS

JMP clear 1668 2248 JSR oldrdch 2828
1191 1671 .enable4 2258 PIP shom_esc 2831 .nointercept
1168 .enable 1688 LOY 1218 2261 2841 PLA
1111 SE! 1691 STA 1218 227e .oldrdch 2858 TAY
1121 LOA tbrkvl M0D256 1781 STY rdch8 2288 JNP (rdchl) 2861 PLA
1131 LDX 8brkvl DIV256 1711 LOY 1211 2291 2871 JMP (brkvI)
1140 CMP 1212 1720 SIX 6211 2381 .hide_esc 2888
115. BNE enablel 1731 STY rdch0+1 2318 PHP 2891 .exitintercept1161 CPI 1283 1748 2321 PHP 2916 PLA
1176 BEO check2 1756 .endenable 2338 PHA 2918 TAX
1188 1761 LDX 08 2348 TXA 2921 PLA
1191 .enablel 1771 STX oendflag 2356 PHA 2936 TAY
1288 LDY 1282 1788 DEX 2361 TSX 2948 RTS
1211 STA /212 1791 SIX curevnt 2371 LDA 1115.1 2951
1221 STY brkyl 1888 CL1 2388 STA 1184.X 2961 .brkvl
1238 LDY 1213 1811 BIT flags+11 2398 LOA 1186,X 2971 PHA
1241 SIX 1263 1820 BPL •xitenable 2461 STA &185,X 2981 TYA
1251 STY brky1+1 1831 LDA 1148 2411 LDA pendflag 2998 PHA
1268 1841 STA pendflao 2428 STA 11664 3611 LDY 81
1276 .check2 1858 LDA 0170 2431 ORA 8188 3816 LDA t&FD),Y
1288 LDA 8evntl M0D256 1861 JSR osbyte 2448 STA pendflag 3128 CMP 8111
1291 LDI 8evntl DIV256 1878 2451 AND •148 3131 ONE nointercept
1318 CMP 1226 1881 •ekitenable 2461 BEG esc_clearl 3148 BIT pendflag
1311 BNE enable2 1898 RTS 2471 LDA 117C 3851 BVC nointercept
1320 CPX 6221 1918 1 2481 JSR osbyte 3166
1338 DEO check3 1911 .disable 2491 3871 PLA
1341 1928 SE! 2508 .tsc_clearl 3888 TAY
1358 anable2 1931 LOA brkyl 2518 PLA 3198 PLA
1368 LDY 1221 1941 STA 1212 2526 TAX 3111 PLA
1371 STA 1221 058 LDA brkv64.1 2538 PLA 3118 PLA
1388 STY evnt8 1961 STA 1213 2548 PIP 3128 PLA
1398 LDY 1221 1971 LDA evnt0 2551 RTS 3131 TYA
1411 SIX 1221 1981 STA 1228 2568 3148 PHA
1411 STY evnt14.1 1991 LDA evnt1+1 2571 .1hom_esc 3151 TIA
1421 2818 STA 1221 2588 PHP 3168 PHA
1438 .check3 2111 LOA osmdl 2598 PHA 3178 LDA 1117C
1441 LDA food! MOD236 2128 STA 121C 2611 TIA 3181 JSR osbyte
1451 LDX 8osmdl D1V256 2131 LDA ostodefl 2616 PHA
1468 CRP 128C 2141 STA 128D 2628 TSX

second
Irrupt

61

tinted
•d mhe
. I t

key t

Id" K

sed A

ERL T

Basic U t i l i t y ) - -
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FLOPPY-WISE PLUS

COMMAND LIST: Ascii. Autosave. Bad, Bmove, Clear, Clm.
Clone, Convert, Crom, Derrors, Download, Dsearch, Dspace,
Dtape, Dts, Dzap, Edit, Fcompare. Find, Format, Free, Idzap,
Mcopy. Menu. Move, Msearch, Mier), Prepare. Protect,
Ramload. Rcopy, Recover. Restore. Roms, Rsearch,
Rzap, Tdisk, Ida.  Tokens, Verify.

•
* FULLY TUBE COMPATIBLE*

Mnt net be used to retinae comsat laws
"Thoroughly Recommended" Micro User Nov.115

VISA

FOR THE BBC MICRO
THE SUPER-ROM TO ECLIPSE ALL OTHERS

40 COMMANDS ON Al6K CHIP

LOC-KIT
Full Protection of disks and programs. Stop use
and/or copying. 40/801 DISK.

PROC-KIT

Professional Disk
Protection System

r2s.00
up pap

THE Procedures
Management System

• U p  to 255 Files on any disk with automatic saving and loading of filesfrom disk or program lembedded procedures and GOTO's all
catered for). List. Rename or Merge any file.
PLUS; 40 Procedures to start you off -  including
a special OVERLAY Routine for program
extension allowing effective lengths up to 400K
with single disk drive. 40/BOT DISK

SOFTWARE SERVICES
65 South Moseley Hill Road,
Allerton, Liverpool L19 98G.

Tel: 051-427 7894

CASPER UPGRADES
YOUR BBC TO

68000 FOR i299*

O  68000 2nd processor card with 128K RAM.
•  68000 two pass assembler with system

monitor and BBC link software in EPROM.
O  Two system diskettes (40 or 80 track).
•  Cable and fixings.
0  Comprehensive Users Manual

covering installation, assembler
instructions and teaching guide.

CA Special Products Ltd. Moss Way Donibristle Industrial Park Dunfermline FIFE
MOLINE for BROCHURE TEL: 0383 823928
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15%VAT-t- f2.50P+P

'C Compiler available shortly.

SPECIAL PRODUCTS

DISCS
AT  LOW PRICES

I N  PLASTIC LIBRARY CASES

5+" 1 0
DSSD E 7 • 9 9  S S  1 35tpi
D S D D ( 9 6 t p l )  E 9 . 9 9  D S  1 3 5 t p i

BULK DISCS AT CRAZY PRICES
25 1 0 0

OS 96tpi E 1 4 . 9 9  E 4 9 . 9 9

31" 2 5
DS 135tpi E 3 9 . 9 9

Atc•

100
E149.99

Centec Electronic Systems Ltd
47 SPUR ROAD, ORPINGTON, KENT BR6OCIT

= 5 1  1

Epson LX80 (NLQ) E 2 1 7 . 9 5
Epson JX80 (Colour)   E 3 9 9 . 0 0

MEMORY CARDS FOR THE N I M B U S
Megabyte Upgrade for the Nimbus   E 1 I 9 . 9 9

1 Megabyte Upgrade for the Nimbus   E 1 9 9 . 9 9
All  prices include VAT and P&P.

Please call for bulk and education prices

Tel: 0689 35353

10
E15.95
E19.95

ABBADISH
COMPUTER SERVICES

The Specialists in Business Applications
13: A :  R  SERIES BA •
BBC Master 128
BBC Master Turbo Upgrade
BBC 6502 upgrade - -
BBC 2130 upgrade
MONITOR BARGAINS
Microvitec 1431
Microvitec 1451
Taxan KP1203-, High res
Van jen 1211 Hign res(Amber)-i.in-vi•velsiand
Philips BM7502 (Green)
Philips BM7522 (Amber)
DISK DRIVE BARGAINS
Cumana CSA100 40T
Cumana CSX400S D/S 40/80T
Cumana CDX1300$ Dual D/S 40/80T
Cumana CS400a D/S 40/80T
Cumana C13800 Dual 40/80T
Pace SiS 40T
Pace WS 40/80T . „
Pace Dual D/S 40/801
Pace StS 401 P S U
Pace D/S 40/80T - PSU
Pace Dual D/S 40/801 PSU
PRINTER BARGAINS
Mannesman Tally MI8O•
Mannesman Tally MISS NLO
Mannesman Pixy3 colour plotter
Oiler' Data DWP11 20 daisy wheel
Epson F X/35
Epson LX130 •  .Epson LX80 TraCtor Feed
Juki 6100 daisy wheel
Shinwa CTI CPA 80
SOFTWARE M o s t  Azorn and Contitoi-636CM.9.4 RilMo
View
View Sheet
View Store
View Spell
View 3.0
ISO Pascal
BCPL

• • • • • •• -  • •

-  twee s metes

• • -

(475

E189
E380

E216
E258
E345
E82
E80
C86
E99

E147
E279

E313
006
E136
E260
E135
E158
E290
E202
£389
E250
E190
E253

E344
E197

-  E49
-  E49

E49
£33
E73
E59
E49

All prim INCLUSWE el WV 1 . , t n ' o d  s,ork Prices subtati io dingo withota natal.

Rush your order/cheque tc

ligr A B B A D I S I 4  LTD.
Walden School Lane. Eastergate, Chichester.

W. Sussex P020 6UU
Or Telephone 0243 683318 for VISA

nroA
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From Page 127
3771 STA LOB
3780 STA 1I9

4378 BAE more2
4381 RTS

4988 TYA
4911 PHA

3191 BIT 4141+11 3791 LDA hi,X 4398 1 4128 TXA
3288 BVS dointercept 3888 STA IOC 4410 Atherevent 4131 PHA
3211 LDA 1168 3811 STA &IA 4411 TXA 4948 SEI
3228 ORA f1agsf18 3828 LDY 11 4428 LOX wk2 4951 LDA 1111E
3231 STA flags+11 3831 STY &OA 4431 PLP 4961 CPX ROA
3248 3841 STY &IS 4440 JMP Covnt11/ 4971 BEG natl.
3251 .dointercept 3851 LDA l&F2 4451 4981 BCS exit!
3288 LDA 1&DF 3E68 JSR execute_PROC 4468 .evntl 4991
3271 LDX curevnt 3871 4471 PHP 5188 .set11
3288 8111 nocurevnt 3881 JSR pull_strings 4488 SE! 5111 JSR osbyte
3291 LDA flags,X 3891 LDY 11 4491 SIX wk2 5121 LDA 1611
3318 ORA 11E8 3911 LDX USA 4588 TAX 5031 STA zp_pointer
3311 3911 LDA 11110 4511 LDA ilagsIX 5141 LDA 612
3328 •ocurevnt 3928 JSR trans2 4520 BPI otherevent 5150 STA zp_pointer+1
3331 LDX 3931 LOX 1119 4531 AND 11611 5068 PLA
3348 LDY 111A 3941 LDA OtIC 4548 BAE repeat_call 5171 TAX
3351 3951 JSR trans2 4551 5888 LOY 01
3368 .next 3961 LDX 0124 4561 LDA pendflag 5191 LDA (zp_pointer)lY
3371 CPY curevnt 1971 LDA •113F 4571 ORA 0141 5118 STA loIX
3388 BE lower 3980 JSR trans2 4581 STA pendflag 5111 1NY
3391 CAP flags,Y 3991 JSR pull_strIngs 4591 BA1 set_flags1 5128 LDA (zp_pointerl,Y
3418 BCS lower 4180 4611 LDA 1170 5131 STA hi,X
3411 TYA 4118 LDX curevnt 4611 JSR osbyte 5148 PLA
3421 TAX 4021 LDA flags,X 4628 : 5151 AND 1/18F
3430 LDA flags,X 4131 AND 119E 4631 .set.flagil 5161 ASL A
3441 4041 STA flags,X 4641 LOA wk2 5171 ORA 681
3451 .lower 4151 LDA 11 5188 STA flags,X
3468 DEY
3470 BNE next
3488
3498 CPX OFF
3518 SEG •xitintercept

4060 BIT flagell
4871 BPL notrace3
4181 LDA 1170
4891 JSR osbyte
4118 LA 1141

This is one of  hundreds of
programs n o w  ava i lab le
FREE f o r  downloading onMicroliDk

5191 BNE exit2
5281
5210 .exitl
5221 PLA
5238 PLA

3511 AND HOF 4111 : 5241
3521 STA 4140 4128 .notrace3 4651 STA xregIX 5258 .exit2
3531 LDA curevnt 4131 STA pendflag 4661 TVA 5261 PLP
3541 PHA 4141 PLA 4871 STA yreg,X 5278 RTS
3551 SIX curevnt 4151 STA curovnt 4698 LOA 11161 5288
3560 CPX 1111A 4168 JAR dointercept 4891 5291 .clear
3571 BNE notrace2 4178 4700 .set_flags2 5311 PHP
3588 JSR ind_line_no 4181 •trans1 4711 ORA flags,X 5318 TVA
3591 4191 STA 136 4728 STA flags,X 5321 PHA
3618 •notrace2 4200 .morel 4731 TXA 5338 TIA
3611 JSR push_strings 4211 LDA 1,1 4741 LOX wk2 5341 PHA
3620 LDY 11 4221 STA 116181Y 4751 PIP 5351 SE!
3631 LOX OM 4238 INY 4768 RTS 5361 LDA 11:7C
3648 LDA l&ID 4240 1NX 4771 1 5371 CPX 11111A
3651 JSR trans! 4250 CPX 136 4788 .repeat_call 5388 BEG clear10
3668 LDX 11.19 4268 BNE morel 4791 LDA 1111 5391 BCS exitl
3671 LOA il&IC 4278 RI'S 4810 BNE setiligs2 5411 LDA
3681 JSR transl 42E11 t 4810 5411
3691 LDX 1124 4299 .trans2 4820 •set18 5421 .clear11
3711 LDA 1&3F 4381 STA 136 4831 LDA $1141 5431 JSR osbyte
3711 JSR transl 4311 •eore2 4840 STA pendflag 5448 PLA
3720 STY 136 4321 LOA &618,Y 4E158 LDA 11170 5451 TAX
3731 JSR push.strings 4338 STA 11,1 4860 BNE 5461 PLA
3748 4348 1NY 4878 5471 LDA 18
3758 LOX curevnt
3761 LDA lo,X

4358 INX
4361 CPX 136

4888 .set
4891 PHP 11

99
99

E475
£120
E189
E380

E218
E258
E345
• E82
• E80
• E88

E99
E147
E279
E168
1313
E106
£136
E260
035
E158
£290

E202
E369
E280
E190
E430
E253
£19

E344
E197

E49
E49
E49

. E33
, E73

E59
, E49
1044

Basic U t i l i t y )
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Basic U t i l i t y

From Page 129
5488 STA 4119s,X
5411 BEG exit2
5581
5511 .brkv8
5528 OPT FNdatal21
5531 .evntl
5548 OPT FNclata12l
5558 .oswd8
5568 OPT FNdataI2)
5578 .rdch8
5588 OPT FNdata12I
5591
56811 .cureynt
5618 OPT FNdatallI
5621 ipendilag
5611 OPT FNdatalll
5648 oikl
5651 OPT FNilatalli
5668 •102
5671 OPT FNclatall1
5688
5691 •41igs
5788 OPT FNdatal111
5718 Jo

5728 OPT FNdatallii
5731 ihl
5748 OPT FNdatel111
5751 .xreg
5768 OPT FNdatai1111
5778 .yreg
5780 OPT FNdatatIlli
5790
Hae NET
5811
5828 SX.1
5838 FOR anode% TO P1-1
5840 R.S% EOR MOD 25647,111
5858 NEXT
5868 PRINT 'Code assembled. Area use

d I"; 'cods % to I" PI
5870 PRINT ''Entry points" TAB(S) 'E

utile :  11"; 'Enable TAB(5) 'Disable
: t" Disable TAB(S) 'Set t  V' Set
TABi5i "Clear :  C l e a r
5880 PRINT "Data tables" TAB(5) '41

ags :  ' f l a g s  TAIi5l 'xreg :
I" xreg TAB(S) 'yreg y r e g
5891 PRINT -"Checksue &TS% —"Pr

ess any key to continue with the" '"d
eaonstration, or ESCAPE to exit'

5900 X.SET
5918 ENDPROC
5921
5931 DEFFNdataMi
5941 FOR Pt.Pt TO 1141%
5951 7PX.8
5960 NEXT
5978
5988
5191 DEFPROCbas1
6881 execute_PROC &B1C6
bete & 8 3 F 6
6828 push_strings . &BOCA
6831 pull_strings 011E3
6848 ENDPROC
6851
6868 DEFPROCbas2
6178 execute_PROC . 118117
6880 4ind_line_no &113C5
6090 push_strings . 118082
6108 pull strings &RICO
6118 ENDPROC

This listing is included in this
month's cassette tape offer. See
order form on Page 149.

GHALICE
SOFTWARE/HARDWARE

MEGA-1'10M
67 Powerful commands on this 16K Rom.
A comprehensive BASIC toolkit, friendly and
thorough Rom management, utilities for the disk
user including format, verify, repair, editor &
search routines.
"Overall a good selection of numerous utilities and
a recommended buy at around E35" MICRO USER --
JUNE 1986.

NOW ONLY E29.95

ki011 1111ETEli
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
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•  V E C T O R  1
TAPE TO DISK UTILITY

FEATURES
* Once Only purchase
• Can save to any disk
• Very user friendly, help pages on disk
• 4 0 8 0  Formal
• No awkward ROMs, can be used on any machine
- Can load to all available RAM t1.400-87FFF

Simply the best tape to disk utility available

Vector I versions compatible with Acorn, Opus, U DM, Cumants.
BBC &  Watford (Not 1-42. 1-43 DFS's.)

• VECTOR 21
DISK UTILITY

Features
• 40/80 Formal
• 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

NEW IMPROVED VERSION (IAO)
Send U.00 with old disk for upgrade
Prices: E12.00 each for Vector 1 or Vector 2 £23 tor both.

All prices shown include VAT and p&p. Please add f led) per disk if
you require 3' disks and specify when ordering.

Orders to:
CHALICE SOFTWARE, Dept MU
3 Merlin Way, Covingham,
Swindon SN3 5AN.
Telephone 0793 615026



PC n'a A COMPUTER
FOR THOSEIAnni MORE

SENSE MAN MONEY

O rice upon a timeyou needed more money than
sense to buy the best PC.
Now, with a little sense and a lot less
money, you can buy an even better PC from
OPUS t h e  remarkable new Turbo—speed PC IL
At just E499 it's a generation ahead of any
IBM- compatible you've ever seen.
With turbo-processing up to three times faster than
the IBM PC/XT, outstanding compatibility and a quite
amazing specification, the PC El is a new price and
performance pacesetter.

It'll handle all leading software written for the IBM PC,
it's built to strict American FCC standards and it's
available with a host of expansion options which leave
the competition standing — motherboard expansion
to 1 Mb creating hard disk performance 384K RAM
disk, 2nd floppy, Winchester and colour monitor
options.You can even select the latest fully-licensed
3.2 versions of MsDos and GW Basic.
Just E499 now buys you a new generation of
PC-compatible with an unbeatable specification.

mr 0737 65080

THE PC

Fully IBM compatible 16-bit micro

4.77/8 MHz Turbo-processing
360K floppy disk drive

High resolution monochrome
monitor with tilt and swivel base
Quality AT-style U.K. spec.
keyboard
Highly compatible legal BIOS

With all this and 12 months free warranty, a low-cost maintenance option
and guaranteed 72-hour delivery, the PC 11 not only makes more sense it
leaves you with a lot more of your money.

Call Opus•now on 0737 65080 for full details of the amazing PC LI —
the IBM-compatible that's a generation ahead. Generous education and
government discounts available. Dealer and export enquiries welcomed.
Price exclusive of VAT and carriage.

Opus Supplies Ltd,
55 Ormside Way,
Holmethorpe Industrial Estate,
Redhill, SURREY RI-112LIN.

•  2 5 6 K  of RAM expandable On
motherboard to 1Mb creating
super fast 384K RAM disk

•  8  expansion slots

•  Parallel printer and joystick
interfaces

•  Security lock •

•  R e a l  time clock/calendar with
battery back-up

•  1 5 0  watt U.L. approved power
supply

Opus.
itilo Pt: , n s o e m a d . . c,I iniwrNMIONA K m i . n e s  Corp MsDos a  ITddøqfl.3,4 iii R l k n
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Prize letter I
SINCE reading Jim Norman's
article on the teletext Screen
Editor in the August 1984 issue
of The Micro User, I  hare had
great fun  drawing teletext
screens, but with some frustra-
tion. This is due to the necessary
search for  the various block
graphics and  corresponding
lower case letters.

I  therefore set about making a
procedure for plotting the blocks
in the place where I  required
them.

The first move was to make
use of JO, the 128 key, which
appears not to be used.

By toggling th is key the
graphic block calling routine
can be run. On call ing the
procedure the keys Q. W, A. S.
Z. X  in upper or lower case
toggle the small graphic blocks
on or off in the pattern of the
arrangement of the keys.

At the same time the lower
case letter for the symbol is
displayed at Char in the status
line.

To exit the routine,f0 is again
pushed. I  had to overcome the
CHRS127 problem on the full

145 IFe=128 THEN PROCgrip
hIcIPROCorlte:PROCcursor160
TO1611
2220 DEFPROCgrapha:VDO168

,8:INSeDgliwAiSsZz)(0.1.CHRSI
284.CHR8128
2238 REPEAT
2240 A*INSTR(INS,8ETS):0(

01) DIV 2:IF A=8 THEN2248
2258 IF A(7 THEN PROCtaggl

2261 UNTILA=7:ENDPROC
2271 DEFPROCtoggle
2280 DATA 1,2,4,8,16,64
2298 RESTORE2288
2388 FOR 101 TO A :READ b:

NEXT
2311 At=135:bitss((USR(IfFF

F4) AND &FF88)/111881 EOR b
In=bits:IFAX8127 THEN A7=2
55
2328 CALIAFFEE:AX=8:CALL&F

FEE:PROCreathanbasiENDPROC

How to put block
graphics in their place

block selection, by trapping 127
and inserting 255.

I  found this a  saving from
what was a  time consuming
exercise of looking through the
chart f o r  the block graphic
arrangement.

The corresponding letter
which appears on the base line at
Char can then o f  course be
copied t f  more than one of the
same graphic is  required. —
Chris Jackson, G4NAB.

Variations
of GCOL
I  USE my BBC Micro almost
entirely as a word processor with
View, but am also interested in
graphics.

My knowledge o f  Basic is
sparse, but I have quite a number
of graphic programs which from
time to time I pick up and alter.

Recently playing about with a
program, the auto key overran
after GCOL.

As a result I  tried out quite a
few numbers and was amazed at

1 AM fed up with the perpetual
moans o f  Elite commanders,
culminating in Nicholas Dorgu's
letter in the July issue o f  The
Micro User complaining about
Elite Cheat, or should it be Elite
Bleat?

Surely they realise that, like
cheating a t  Patience, the
cheaters only cheat themselves.

To date nobody seems to have
realised that Elite Cheat can
provide a new challenge.

Creating a Super ship gives
no satisfaction to the truly Elite.
The alternative is to  cheat
downwards,

I  created a spacecraft with no
lasers, no missiles, no fuel, no
credits and a one ton cargo bay.
Having earned Elite status the
hard way I  retained this to give

the response. I  went through
hundreds, thousands, on to
millions and ended up with
billions.

By elimination I  found that
the highest number the micro
would accept is 2147483647.
Add one unit to this and it comes
up with "Too big".

Am I correct in assuming that
each n u m b e r  f r o m  0  t o
2147483647 gives a  different
image?

I f  this is so I  calculate that
one change o f  program a day
would lake 5,883,516.14 years.

In view ofthefact that I am 77
years old this month I  fear that
there will not be much hope of
me doing it. — H.S. Dalling,
Barry, S. Glamorgan.
•  There are only 16 variations
of GCOL — GCOL 0  to  15.
They repeat every 256, so, for
examp le ,  G C O L . 3 , x  a n d
GC01,515,x will do the same.

GCOL, I6,x to GCOL 255,x
will do one of the other 16, but at
random and could be different in
different computers.

2147483647 i s  the largest
integer the  B B C  M i c r o  can

Cheat challenges
me moral support.

I then set out from Lave
hunting for pirates armed only
with my energy shields to use as
a battering ram.

I t  was hard, s low work
earning credits and running
back to the space station with
them. Docking minus the front
sights can also be a bit tricky.

It took me three long evenings
to- equip my ship and complete
the two missions but I am, after
all, a grizzled old Elite comman-
der aged 55.

The young whizz kids should
beat that easily. Come on you
Elite commanders, stop com-
plaining and find out how good
you really are. — Commander
Peter Phipps, Stockport, Ches-
hire.

W1 a
termer-
•  Want to write to—
M i c r o m a i l ?  Tho
address is: Alicromag
The M i c r o  Use r,
Europa House, 68
Chester Road. 1Ia4e1
Grove, Stockport SK7
5.VY Writers o f  the
three most interesting
letters w i l l  each re
awe a P O  prize.

handle, Yo u  get " To o  big" i f
you type X96---2147483648.

Driving
a bargain
I  TOTALLY agree with the
comments made in the "Where
to buy?" article in the June 1986
issue o f  The Business Micro
User. However the ignorance
applies not only to business
hard/software, but in general.
This is especially so as regards
disc drives and stems from two
factors:

Firstly the general practice of
wholesalers-cum-suppliers i n
buying a l l  sorts o f  disc drive
boards and selling them under
their own brand name.

Fair enough so long as they
stick to the same make and say
so, but  some buy whatever
boards come cheaper at the time
and sell them as the same model.

This may be satisfactory ([the
specifications a r e  identical,
especially the step, settle time
and head load.

These of course will be needed
to set the disc drive timing links
in the micro itself to get the most
efficient usage.

Secondly how many dealers
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From Page 133
would you say have any idea of
what or where the disc drive
liming links are in the BBC
Micro?

How many have any notion of
how to set the drive links on the
drive board, or what or where
the terminator link is?

In all fairness to the dealers!
think the fault is with the
wholesalers who should make
more readily available the true
name of the drive together with
timing data in their advertise-
ments, as well as giving details of
the location and switching of the
links within the actual drive.

Prize letter
LAST year I got Wizadorefrom
Imagine. Frustration soon set in,
but through trial and a lot of
error I  managed to crack it.

Here is the complete solution.
for those frustrated players who
are still unable to complete the
game:

Proceed across the small
bridge in front of you, and while
avoiding the guard and the
arrows of the bowman climb the
ladder and collect the first scroll.

Descend the same ladder and
the ladder almost directly below
to the ground. Jump the gap
in front of you and run to the
right.

At the second gap just fall
down it and go down the stairs
and the ladder. Being very
cautious and avoiding all the
nasties jump all the gaps until
you reach the next set of stairs
which you should climb.

Continue to the right to
another set of stairs which lead
back to the surface. Climb this
and carry on right. Jump over
the arrows, then climb the first
ladder you come across, kill the
guard and descend the next
ladder on your right in order to
get the second scroll.

Now go back the way you
came up until you reach the
point you first descended below
the surface: down the gap, down
the stairs, down the next stairs,
over the gaps, up the ladder, up
the stairs and through the gap.

You should now be on the
surface again. Proceed to the left

Retailing and advertising
methods for disc drives in
particular leave a  lot to be
desired and should be tightened
up.

At present there is nothing
stopping a supplier switching
from a fast drive to a slower one
and still using the same serial
number without anyone being
the wiser.

Certainly the make of a disc
drive, with or without the trade
wholesaler's name, should be
clearly stated in an advertise-
ment.

It should also be shown on a
specification plate on the outer
cover of the drive, which could

also give voltage, amperage and
linkage information. -  E.A.
Allehin, Bridgwater, Somerset.

Tokens
trouble
AM I  to assume that you have
lost interest in  the many
thousands of us who still use
Basic 1?

I  have been tryingfor weeks to
get Catalog II running, and have
been anxiously waiting for
mod (fictions to be published to
allow it to run on Basic I

I  have amended OPENLIP to

Wisdom on Wizadore
and drop down the first gap.

Go down the stairs and next
ladder, and avoiding all the
usual nctsties jump across the
gaps until you reach the other
side.

Go up the ladder, along, and
up the stairs until you are on the
surface once again.

Go to the right and after a
short time you should see the
third scroll. Climb the ladder,
collect the scroll and carry on
right to pick up the extra life.

Now double back and drop
down the gap which you came
out of not so long previously.

Go down the stairs and then
down the first ladder which you
come to and go down the
ladder on your immediate left, so
that you are on the same level as
the guard and the extra life.

Kill the guard with your newly
acquired scroll and collect the
extra life. Then go down the gap
on your left to the next level.

Go down the stairs and the
next ladder. Jump the gaps and
climb the ladder on the other
side. Jump across the next two
gaps and then descend the next
two ladders.

Once you are on the ground
run to the right. Drop down the
gap to the next level and descend
the stairs.

You should now see two big
cells and the first part of the
sword which you are trying to
collect. Cross the gaps, use the
various ladders until you reach
the ground. Run right and

collect the first part of the sword.
Go back the way you came to the
previous two levels. Climb the
ladders and go right. Once on
the surface drop down the
second gap.

Go right, but instead o f
climbing down the second set of
steps go down the ladder which
is prior to them. Continue down
to the next level and right to get
your extra life.

Keep going right by crossing
gaps and descending ladders.
You should reach the floor
where you must run to the left.
Drop down the gap to the next
level.

Go down the stairs and
proceed to the left. Don't go
down any ladders, but go to the
extreme left of the screen and up.

Ascend the stairs in front of
you, go over the gaps and up the
stairs to collect the second piece
of the sword which is now in
front of you. Double back down
the ladders and go through the
gap in the floor.

Go down the stairs and down
the ladders to the ground floor.
Carry on through the gap which
is now on your right, down the
stairs, down the ladder, across
the bridge and jump the con-
secutive gaps.

Proceed up the ladder and
then up the stairs to the next
level.

Climb the following two
ladders and once again go
across the gaps, up the ladder on
the opposite side and then go up
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OPENIN -  lines 1740, 2410 -
but the program still will not run
correctly -  mainly in regard
the PROCsave and PROCres-
tore features.

Is this failure due to other
amendments required for Basic
I machines, or is it due to other
errors? -  Ken Longhair', Croy-
don, Surrey,
•  Our listings are taken from
working copies of the program.
which are tested on  several
computers including a  Basic I
micro.

Although Catalog I I  worked
on Basic I ,  due to tokens being
interpreted differently on Basic
I I  the  O P E N I N s  listed as

the stairs to the next level.
Climb the ladders directly in

front of you, but leave the bottle
for the time being. Continue
across the gaps and up Me
ladder on the far side.

Go across the next two gaps.
Below you will see the dragon,
but don't despair- he doesn t get
off scott free. Take the stairs to
the next level.

Go up the ladder and the next
set of stairs. Go down the ladder
to pick up your extra life, then
the ladder and the next set of
stairs to the surface.

Ascend the next two ladders
and cross the drawbridge to
collect the extra Itle. Go down
the two ladders on your right
and collect the final piece of the
sword.

You will notice that the castle
has no drawbridge. You must
now back track to the dragon,
with the sword assembled in the
correct order.

Proceed down the ladders
until you are on the same level as
the dragon. Run towards it
taking care to avoid its fiery
breath, and run straight into it.

Providing the sword is
assembled in the correct order
the micro will do a little ditty and
the dragon has snuffed it. Pick
up the bottle and go back
towards the castle.

On arrival you will set that
there is now a drawbridge.Cross
it and just keep going. You will
now see the secret game code. -
R.J. Allen, Taunton, Somerset.
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OPEN UPs.
We're sorry f o r  this minor

slip, bu t  as fa r  as we know
there are no other errors in the
listings.

Catalog II
update
CONGRATULATIONS on
another excellent program —
Catalog I I -  in the May issue of
The Micro User.

Only one small niggle. I found
that after using the program
the auto-repeat delay and auto-
repeat rate are not set back to
normal by either pressing the
Break key, or PROCfx after a
CHAIN or LOAD.

The default values for *FX 11
and * I X  12 are 32 and 8
respectively, not 20 and 2 as in
the listing.

Altering *FX 12,2 in lines 230
and 1200 to *FX 12 will reset
both *FX 11 and *FX 12 to their
correct default values. —
Bulmer, Brighstone, Newport.

Programs
reversed
THANKS for publishing my
case conversion letter in August
Micromail. Unfortunately a
couple o f  errors have crept in
during your transcription.

Less important is  that the
names of  Programs 1 and I I
were reversed, and line 10 o f
Program I — as printed — should
read UPPER CA SER.

There is an error in your
Program I  which prevents i t
working. Line 130 should read.
130 BCS nochange. — Peter
Vasey, South Shields, Tyne and
Wear.

Mode 7
screen dump
THANK you f o r  providing
screen dumps for  the .11)101
printer.

Unfortunately they do not
cope with Mode 7 screens, which
are the only ones for which I am
ever likely to require a screen
dump facility.

So how about a screen dump

Protect your programs
WHILE writ ing a  program
recently I  decided to put some
measure of protection on it. The
Escape key is easy enough to
trap with a simple *FX200,1, but
the major problem was the
Break key.

Originally I  trapped it with:

el(EY18 012181MOLD1NRUNIN

This was fine until somebody
tried Control+ Break. Eventu-
ally, 1 wrote a small piece of code
to intercept the Break key and
define i t  permanently, as a
function key. 1 found this useful,

18 MODE7
21 PRINT"Please type in

your key definition.""**
,'ICHR$13411H(Ci MICRO USER
1J1U1M1;CNR$135;a)1

31 PROCpresent
48 PRINT '"New Definitio

n 1-'
56 INPUT'13 'KS
68 FORI/mITOLENIMS1
78 IFMID$114,1X,1)01"PR

OCchange(1%1
88 NEXT
91 PROCprogres

188 CIS:PRINT"O.K."IEND
110 END
120 DEPPROCprogras
131 FORI%4981T0119FF STEP

4
148 IX18g6
158 NEXT
160 FORMATO2STEP2

178 Pt4981
188 EOPTOX
198 BCC ended
288 Adopt
218 LP messegt1X1CPWF

:BE0 ended
220 INX:STX&86
231 LDAVAA:UX18
248 JSRUFF4:LDX1e88
251 BNE Toppi
260 .ended
270 RTS
280 .message
298 3
381 SPWS
318 P%mPPLEN1MS)
328 MmiFF
338 NEXT
348 428749804C
356 ENDPROC
368 DEFPROCchange1L1
378 CraztASC1NIDS1MS,1A41

,111)-64
381 MOLEFT$(116,11-1)+CHR

SICHX14.RI6H1S(MS,(LENIMS1-1.
%-111

391 ENDPROC
401 DEFPROCpresent
418 poXaX918
428 IF?page 60111518
436 PRINT'"Present defini

hen :- '""3 I ;
448 REPEAT
450 chrZ=7pcX
466 IFOrt=127 60T0588
471 IftfirX)31 AND chr%(12

7 PRINTCHRUchr%1;
488 Ifthr%(32 PRINT"l'iCh

RS(chrVq4);
498 po%.po%41
586 LINTILchrX*SFF ORINKEY

-99
510 PRINT
52e ENDPROC

routine f o r  Mode 7 ,  a n d
preferably one that can be used
in conjunction with the Micronet
software — Version 4 in my case?
— IM. Fitzwilliam, London.
•  You will be pleased to know
that we'll be covering this in a
forthcoming issue.

Luckless
graphics
1 RECENTLY took up your
offer to buy the Olivetti JP101

Prize letter I
but realised that the program
would have a lot more potential
i f  you could simply program the
Break key as if it were a normal
function key and s t i l l  stay
through Control+ Break,

So I expanded the program to
the final version shown below.
Input should be just as ( I  you
were defining a normal function
key. The resulting code wi l l
remain through a l l  combi-

printer. I've had no luck with the
graphics.

Can you point me at a screen
dump program that works for
this printer?

Also is there a way I can get
your Mini Office I I  to do its
graphics properly? — G.G.
Turburville, Sawbridgeworth,
Herts.
•  There was a screen dump for
your printer in the August 1986
edition of The Micro User.

To use it with Mini Office I I
save the screen — Control +S
— then use this program to dump
the screen,

nations of Control, Shift, Delete
and Break.

The code uses (190049FF to
store the message, so writing
anything here w i l l  probably
cause the micro to crash.

Also do  not  include any
commas in your input as the
program w i l l  think you are
entering another string. You can
use Space instead of a comma in
a *FX command.

One last thing — i f  you get
screenfuls of garbage when you
first run the program just press
Space to continue.— Nigel Scott,
Crowborough, East Sussex.

Shortage
of Es
USING a BBC Micro with a
Smith-Corona Fastext 80 prin-
ter, I have been unable to get the
printer to print the s ign.

It appears Its the correct
position on the monitor, but on
paper i t  comes out  as an
apostrophe. I  contacted Acorn
about this, but on following their
instructions got exactly the same
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From Page 135
result. The supplier of the printer
did not want t o  know and
suggested I  use the instruction
manual, which does not use the
correct type o f  Basic for the
BBC Micro.

Also there are different types
and sizes of type on the printer
as it is a dot matrix, but I have
been unable to work out the
correct commands to use this
either.

I have tried to translate the
printer manual into the correct
format without success — either
get an error message or nothing
happens.

I have also tried to use a
screen dump program in con-
junction w i th  a  couple o f
different graphics programs.

The result is a column of @
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Dear Trev,
Have you ever watched any of those late

night horror movies? You know, the kind
where the heroine, Flora, on being told that
the local fauna includes vampires immedi-
ately decides to go for a midnight stroll in
the graveyard because she can't sleep. And
you know that the sucker's going to be
sucking blood before the night's out.

Irritating aren't they? You think to
yourself "No one can be that stupid". Well!
know someone who can be. Me.

Why oh why did I let myself get involved
with Doreen? Surety for once in my life I
could get up enough courage to run away.
But no, I had to say "Yes", and that's howl
ended up at her place.

O f  course  i t  h a d  t o  b e  d o n e
surreptitiously. Andrea's been none too keen
on my being alone with women since I
demonstrated my beeb to the local Girl
Guides.

As it was I was able to put Doreen offfor
a couple of weeks while I  "looked for the
right window of opportunity", as computer
companies say just before they launch a
doomed micro. Sadly, however, A. went to
Notre Dame for the weekend with the
Bellringers on a Quasimodo pilgrimage.

Doreen picked me up outside the Ram
and Buffer. "My car's a rusty Volkswagen",
she'd told me. I recognised it from the "Polo
— the car with the holes" slicker in the rear
window.

On the back seat was a shotgun— "Just in
case! see any of my pupils". She was still in
her work clothes — a flak jacket (complete

signs at the left hand margin, but
otherwise a blank sheet of paper.

presume I need to adjust the
program because of the type of
printer I  am using. Once again
can you advise me?

The dealer told me that the
computer and printer were fully
compatible, but  I  am now
beginning to wonder about that.
— I.P. Wright, Nether Heyford,
Northampton.
•  To print the L sign you need to
select the UK character set. As
with most printer manuals the
method to do this is written as
ESC .R n.

ESC is character 27 and R is
character 82, which is found by
PRINT ASC( "R" ) .  n  i s  the
number of your character set — 2
for U K  on the Smith-Corona.

So to select the UK character
set you need to send 27,82,2 to

ALL programs pr inted i n
this magaz ine  a r e  e x a c t
reproduction o f  l i s 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 i shed  a s  a  m a t t e r  o f
u r g e n c y.  S h o u l d  y o u
encounter error messages
when you  type  i n  a  pro-

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

your printer.
This is  achieved b y  typing

VDU1,27.1.82,I,2 because the
next number following a VDUI
is sent to the printer.

I f  you then put t  in your text it
will p r i n t  as  L .  Some word
processors allow you to define
the L sign so you could type
and it would print as such.

The screen dump you tried
was not  fo r  a  Smith-Corona
printer.

Most dumps are for  Epson
printers, a n d  although y o u r
machine is compatible with the
BBC Micro it will need a screen
dump specifically written for it
rather than one that is for an
Epson-compatible printer.

Confessions of a faint-hearted Micro User

Tales from the crypt
with "Teachers do it after school" badge)
and knee pads.

"Been teaching karate?" I  asked.
"No, needlework" she replied, ending the

conversation until we got to her place.
Remember the house from Psycho? No
sooner was I  in than she was dragging me
upstairs to see her Master.

"Go on then", she said, "how do you turn
it on?" In no time at all I  had the brute
working. I didn't dare not to. Still! couldn't
believe that a computer teacher could know
so little about it.

"Well the guy who used to do the job got it
on the, strength of his saying that he used a
ZX81 to control the central heating. We
only found out later that he used to hit the
pipes with it when there was an airlock.

"But how did you get the job?"
"I was the only one who didn't attend the

meeting that decided."
With that we turned to exploring a disc

that she'd been given by the ex-expert. And
fascinating it was too. There was a lovely
game called Catharsis where you chased
kids round a classroom and beat them up
when you got them in a corner. Better still
was the Keith Joseph Emulator — a long,
elaborate program that  actually d id
nothing.

However what really intrigued Doreen
was the timetable program that was
supposed to sort out which teacher taught
what where when and to whom — leaving
only the question "Why?" Apparently it was
top secret and no one was meant to have a
copy of the thing.

"How did you get hold of it?" I  asked.
'The kids threw it in as a sign of goodwill

during one of the ransom negotiations."
Although the program looked straightfor-

ward I  just couldn't figure out how i t
worked.

"How come Miss Smith has so few
classes when everyone else has so many?"
asked when I'd run it for the tenth time.

"She's the games mistress.
"But our PE teachers were always doing

something. You never saw them without a
ball in their hands.

"Possibly, but she teaches French" she
answered darkly.

After that I  tried using some of my own
software, none of which worked. I remember
complaining to a man from Acorn about this
at the last Micro User show and being told
that the Master and Model B  were
compatible, but my definition o f  com-
patibility wasn't compatible with his.

I  was saved from further embarrassment
by a sheet o f  flame erupting from the
Master.

"I knew you'd be hot stuff, Bob", she
cried, with a look that suddenly made A.
seem very dear and precious and gentle. I
shall draw a veil over the rest.

Anyway I must go — the moon's full and!
think I ' l l  pay a  cal l  on that nice Mr
Frankenstein who lives up the road.

Yours, B o b

PS: Did you know that a mention of GCSE
has the same effect on teachers as garlic has
on vampires?
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WORLD
1001VI NAT 01#1
Ellg Fit DAY
• ..foronly279•95

?
...or Tuesday..or Thursday... the

sooner you send off the coupon, the
sooner you'll have the entire knowledge
of the world at your fingertips. The Voyager
range of Modems has full BABT approval and is fully compatible
with just about any micro throughout the world. And you could
pay twice the price for a modem and still not get these features:
•  Multi Speed — including 300/300, 1200/75, 75/1200 full
duplex, and 1200/1200 half duplex •  Full Function LED
Display •  More Software Support than any other Modem —
and the best.

The Voyager Commsoft ROM gives you:
•  All Prestel and Micronet Features supported •  Auto Dial/
Auto Answer as standard •  Telephone Directory Facility
•  40 Column/80 Column text mode •  X-Mode file transfer
with automatic X-ON/X-OFF • PSS Support •  All electronic
mail features supported •  Fully compatible with BBC, BBC
plus and all Masters •  All this for just £29.95 (ex-VAT).

The Voyager Commsoft ROM has already made its mark
with the people who know.

'A major step forward' (Viewfax 258)
'Excellent' (Micronet 800)
And Steve Gold, hacker extraordinary writes, '...Commsoft

has to be one of the best I've seen_ If you are thinking
of buying a modem, this has to be the package to consider'.
(Telelink May/June 1986).

Special Introductory Offer:
The Complete Package — Voyager 7 +

BBC Commsoft ROM for only /89.95
(ex-VAT). Fill in the coupon then stand by to

access mainframes and micros — worldwide and multispeed.

L. 5

%AA A
b i l l '

4:

rPlease send me.
1. Voyager 7 Modem
2, Complete Voyager 7 + BBC

Commsoft ROM Package
I enclose cheque/PO payable to
OR Access No:
NAME

I ADDRESS

.MIklid HOUSE
THE SINGLE SOURCE SOLUTION

Ni Modem House,

l 7 0  Longbrook Street. Exeter.Devon EX4 6AP „ ,
—   . 1  As Stocked by :ff0...12_0

(Tick Much requiredl
£ 9 1 . 9 4 (IncVAT)u

£103.40 (inc-VAT)
'Modem House' for

I Post to:- Modem House, 70 Longbrook Street, Exeter,
LDevon EX4 6AP Tel: (0392) 213355 m u t 9 / 8 j
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BCK Keyboard (inc 1 M cable) E35.00
BCNKM Keyboard linc cable and 19 key keypad) E49.00
CPU Housing E53.00
Fan E20.00
Heavy duty PSU E99.00
Carriage E8.50 on BCASE items, E2.50 on Fan and PSU_

Introducing the new
MASTER BCASE

Modular casing system.
(For all issues of B 81 B+ only.

The BCASE modular computer housing was designed for those who want
their ABC computer t o  look professional and  decrease the desk area
necessary tor a standard BEES.

The system is labricated from mild steel with a very hard wearing vinyl
coating. The CPU housing can contain any mix of hall height Disc Drives,
Second processors, RAM or ROM expansions etc. Being made of steel it is
both strong and electrically shielded.

The new and exciting addition to the BCASE range turns your computer
into a professional looking workstation.

The Master BCNK has an integral 19 key maths and numeric keypad.

All prices include VAT end PAP except !KASE items Ise' thane'.
Fully descriptive Specihcetion Sheets st all prsducts available

Meese send SAE

We're standing printer
00.001s11;g1

P o w e r T y p e  DAISYWHEEL PRINTER £229
With over 100 type fonts on widely available daisywheels and using

standard ribbon cassettes, PowerType is remarkably cost efficient. A wide
carriage giving up to 165 columns of beautiful print in the typeface of your
choice, even a graphics capability, the flexibility of reverse paper feed and
18 characters per second means swift, classic correspondence. PowerType
comeswith Parallel and Serial interfaces as standard.

M C A T  A  program which will lorm a database of all your disc titles and
print labels on Epson compatible printers. For ABC B and B.  only.DISC E15-95

CAROUSEL -  Local viewdata system for advertisers, schools. etc. Complete
with powerfull text  and graphics editor. The system allows manual or
automated viewing. DISC E60

FONT ROM -  Bring a range of exciting fonts to your screen that you never
thought possible. Even includes a screen dump utility for EPSON compatible
printers. Can be used with Carousel for astounding effects, ROM EMS°

MENU ROM A d d s  most otthe commands of the Master series computer in
INS mode to your BBC B. Includes powerful AUTOMENU ROM E19.50
LIST MANAGER -  Powerful Database for clubs, video libraries etc. In snort
anyone who needs access to stored information quickly. DISC E14.95

STOCK MASTER -  Provides control of stock and products with reports of
shortages, availability etc. DISC E60

EASYLOG - Provides auto-dial and automatic log in for 'EASYLINK users.
Powerful off-line text ed. with repeat dial command which will keep dialing
until it successfully sends your text. Includes dial at time command when
used with MASTER 128 Computer. For  Nightingale and M in  Miracles
modems with Auto-dial. State which when ordering, ROM E29.95

SEMAPHORE TUTOR -  Makes learning easy and entertaining. Fully menu
driven with score sheets and auto help facility. DISC E9-95

PSS Software- Construct a menu to select any data link in world, Uses Auto
dial feature o f  any Hayes compatible modem, Includes free version o t
KERMIT. DISC E49.00

MICROTEST LIMITED. 18 Normandy Way, Bodmin, Cornwall PL31
Sales & Admin: (0208) 3171. T e c h n i c a l  Help: (0208) 3812.

Star Micronics U.K. Ltd. Craven House, 40 Uxbridge Road, Ealing, London WS 211S. Telephone: 01•840 Thal

MB Computing said in July that Powertype was a quality printer
with a host of standard features, excellent value at f400 — How would they
rate it now?!

S T X - 8 0  THERMAL PRINTER E79
This quiet and efficient machine prints at 60 characters per second

and the compact thermal printhead, designed for dependable perform-
ance, will give you a lifetime service of 20million characters.

A division of Star MicronicsCo,, lid.. law
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DATABASE SOFTWARE
BRITAIN'S MOST INNOVATIVE SOFTWARE HOUSE

As part of our further development into business software
we are seeking the following full-time personnel:

COMPUTER PROGRAMMERS 1
You will write software for 6502, Z80 and 68000
based home and business computers in high and
low level languages. As an active member of a
programming team you will be jointly responsible
for the design and development of various exciting
software packages. You will be expected to show
enthusiasm to master new machines as they
appear on' the market. Flair and initiative are
qualities which we expect in all our programmers.
You must have a proven programming ability and
a determination to complete your work to the
highest standards.

QUALITY CONTROLLERS

You will work as a member of a team
and be expected to interact closely with
the programmers dudng all stages of
software development. This will involve
aiding program design, testing and bug
tracing, constructive program appraisal
and assistance in the production of
documentation.
Ideally you should be reasonably
conversant with several different
business packages.

I )r an application form please apply in writing to:
The Personnel Manager, Database Software, Europa House,

68 Chester Road, Hazel Grove, Stockport SK7 51VY

1111MINIEMEMOIL

The STX-80 has a carriage width of 80 columns, graphics and many of
the features of much larger printers. It's so quiet, the only thing that will
make you shout is the price!

PowerType and SIX are part of a range of exceptional quality
printers—With prices this good you'll go head over heels for a STAR!

Ring— 0272 217777
for more information
(24 hour manned switchboard). ' L b

1
1
1
1
1
1
1
1
1

For more information and the address of your local dealer wruplete the
coupon and send it to Star Micronics U.K. Ltd. Craven House, 40 UxbridgeRoad, London INS 2BS.

Name

Address

IA19



BBC
OR ANY
MICRO WITH
RS232 TO
SEND
COMMAND
DATA FOR
STOP
/START
FREQUENCY
STEPS/SEC.
ACCELERA-
TION AND
BRAKING
RAMPS
SPEED ETC.
INTER-
POLATION
ON XY AXES.

LOW COST XYZ TABLES

250mm x 400 x 80 complete with 3 stepper motors
and screw drive assemblies E936 +  VAT
Industrial Ball Screw Drives E1356 + VAT

110t
XYZ complete with motor

and bal l  sc rews E1410 -  V A T
3 ax is  s tepper  cont ro l le r

intel l igent in ter face M O  -  V A T
LEEWOOD DEVELOPMENTS LTD

UPTON, HUNTINGDON, CAMBS. PE17 5Y0
PHONE (0480) 890860

SERIAL SWITCHING DEVICES
AND ACCESSORIES

k e v s o n o

PRINTERSHARER/CHANGER
I PRINTER WITH uP TO 3 MICROS

OR
1 MICRO WITH UP TO 3 PRINTERS
RS 232-25 PIN D SOCKET £65
RS423113BCI5 PIN DOMINO SOCKETS E40
SPIN DIN SOCKETS APPLE itC £50
9 PIN D SOCKETS MACINTOSH £59
6 PIN DIN SOCKETS - COMMODORE SERIAL E410

PRINTERCROSSOVER
2 SYSTEMS MAY USE EACH OTHERS PRINTER
RS 232 - 25 PIN D SOCKET E70
RS 423 !BBC) 5 PIN DOMINO SOCKET £45
5 PIN DIN SOCKETS- APPLE itC t60
9 PIN 0 SOCKETS - MACINTOSH E62

R5232— SERIAL TO PARALLEL CONVERTER
SELF-CONTAINED UNIT COMPLETE WITH A M  r-iNp•_411?
5uPPL Y PLUGS INTO THE 36 PIN CENTRONICS SOCKET Al
THE REAR OF THE PRINTER. LEAVING THE 25 WAY D TYPE
SOCKET AT THE REAR OF THE CONVERTER AS THE SERIAL
INPUT DATA FRAMING !STOP BITS/PARITY ETC) AND BAUD
RATES 150 TO 19700 SELECTABLE BY DIP SWITCHES Ett&
PARALLEL TO SERIAL CONVERTER AS ABOVE— REVERSED £70.

RS 232 SURGE PROTECTOR
POWER SPIKES CAN OCCUR ANYWHERE! EVEN IN RS 237
LINES! PLUG THE SURGE PROTECTOR INTO RS 232 PORTS TO
PREVENT COSTLY EQUIPMENT DAMAGE AND DATA LOSS
FROM VOLTAGE SURGES CAUSED BY LIGHTNING.
ELECTRICA! INTERFERENCE, STATIC DISCHARGES £20.

RS 232 GENDER CHANGER (SHIELDED)
A QUICK AND INEXPENSIVE WAY TO AVOID MODIFYING OR
REPLACING INCOMPATIBLE RS 232 CABLES OR EXTENDING RS
232 CABLES. ALL 25 PINES ARE LIVE, M Im & F/F CIO.
CABLES & CONNECTORS
RS 232 - 25D PLUG EACH END- 6FT E12.00
RS 232 - 9 FIND PLUG EACH END FOR MACINTOSH 6F1 E l  2.00.
RS 232 9  PIN TO 25D - PRINTER CABLE 6FT FOR MACINTOSH £12.50
RS 423 - P IN  DOMINO DIN PLUG EACH END 6ET £4.00
RS 232 SPIN DIN TO 25D PLUG FOR APPLE IOC £9.00

KEYZONE LTD.
U14, REGENERATION HOUSE, SCHOOL ROAD.
PARK ROYAL, LONDON NW10 610
TELEPHONE 01-965 1684/1804 TELEX 8813721

B B C  Basic, the P O W E R F U L Control  Language
m a k i n g  control o f  our extensive range of  Eurocards

easy, speedy, and precise. C M S  puts Y O U  in control.
Add Multi-Basic and you have a very POWE I  Rea Time ontro ystem.

We have satisfied customers in the following areas:

Alarm Systems
and

ADVANCED GRAPHICS M o n i t o r i n g

Custom
Design
Service

ANALOGUE/DIGITAL

Plant Mimics
in Full Colour

POWER INTERFACE

Automatic
Test Systems

VERSATILE INTERFACE

Plant
Monitoring

SERIAL INTERFACES

P.L.C.
Graphic
Systems

GRAPHICS DISPLAY

Industrial
Networking
MAP/LAN

Energy
Management

Networking
40430 COLOUR VIDEO

•  Al l  Boards in Stock at All Times
•  Top Rate After Sales Service
• OEM and Education Discounts
•  Software Support
•  Custom Engineering
•  Fully Guaranteed

Cambridge
\II, Microprocessor

Systems Limited
44a Hobson Street, Cambridge CB1 1N1,
Telephone 0223-324141



EPROMS - 8271 -MEMORY
DRIVES -  DISCS - MODEMS

Incl. VAT L O W  LOW PRICES - Incl. VAT
TEAC 55F 5i" 80 TRACK 0/SIDED DRIVES
Special purchase enables us to offer these top polity brand new single cased drives at
an outstanding price. 140180+switchable free on request).
Complete with BBC leads-One (400K)0   E 1 1 4 . 9 0

Two (HOOK) cabled together   £ 2 2 8 . 0 0
CONTROLLERS, CPU'S, ETC 3 M   BRANDED 5 '  DISCS8271 £36.00
WD1770 £1150
6502A CPU £4.90
6502 Low Power CPU E8.20
6522 VIA £3.60
6821 PIA £1.45

TTL-DES CHIPS ETC
7438 £0.35
74LSI 0 C 0 . 2 5
74I.S123 £0.55
74LSI 36 C0.35
741..S163 £0.55
141174 £0.55
74LS244 CO 70
741S245 10.85
74LS393 £0.70
CO40138 £0.45
CO40208 £0.55

Boxes of 10 -40T SS 00
80T OS DO

*BUDGET 5i" Discs
Boxes of 10 -401 SS 00

80T OS OD
MEMORIES

DES KIT -  8271 DFS KIT Complete
with ACORN ONES   £ 5 3 . 5 0
SUMMER OFFER  - Deduct 5% for 2 of
any products or 10% for 3 or more
*Famous manufacturer

Mall order only to:

Cp microsystems
32-34, Surbiton Road, Kingston upon Thames,
Surrey KT1 2HX.  L o c a l  Auth Orders accepted

Does your BBC have a
one track mind?

True multi-tasking will
put you out of your misery!

o r  BBC new has the true multtitasking
potential of much bigger machines

CMS Soh ham crarked
This module. pat-Raped as

ready-to-fit sideways ROM, brings
you a robust system that holds
lie own an the most demanding
industrial and laboratory ocinchtsons.

And there is rut inierfennce with 'it
normal BASIC functions, Multi-Bast,
enhances the power, speed and
readability of the hest BASIC
Interpreter Owe is

E3921,,..p+p

f r i . t l I l L

•••••• MULTI
BASIC

CMS Sort Ltalted.
IS Jed ;ttrnal Estate

CEelissfsnd It sad, Come Insinmow
Esses CM6 EG
Telephone . trn 3, 324141

6264 LP-I5   £ 3 . 4 0
4416-15NL (NS or NEC)   £ 2 . 8 5
41254-12 ISolidiski   £ 6 . 2 0
441416-15 (Watford 48416) £ 2 . 6 0
EPROMS *VPP 12.5V
ri -2-50ns  C 2  35
27128 250ns   £ 2 . 8 0
27256 250ns*   £ 5 . 3 5
27C256 - 25Ons*   £ 6 . 9 5

MODEM HOUSE
Voyager 7
+Comso(t ROM
APPROVAI. No
SI2805i3/9/500442
OFFER:
Modem only   £ 8 8 . 9 5  inc.
Complete kit wdh Cornish £99.95 inc.

£ 1 0 . 9 5
C 1 7 . 9 5

£ 7 . 9 5
£ 1 0 . 4 5

Prices incl. of VAT - Post & Ins. add 65p Or for
Drives add 13,40 11) or C4•40 (2)

•  State if 2nd Oriot (DR1)

Real tune Progmms now
possible DM the BBC Micro

•  A  SeriOus IOW -  net all
'evaluation parlane

•  No rata hardware requited
•  No modifications needed In your

BBC billinm

•  Faster than procedure drnen tasks

So if you want:
•  MI Wi t t  roams; on •f l  ir•

M batletted L•6  Alrasa•
ron,Arrtni Ant IN INN prtriner

•  etV Mom r , ' m o t  FEtallity,
,N IANN ANNAN• the almi ii, m, NA MEALTIME
PROGLANS

•  CEledITIVOi PIATAILAIL / i n s t i l : e m s
- - a  Susi t int ONINTIVIl lal l t i

)

I I  AN-Iuse TASK INTERVAL IMAMS
- •  a CDSIPPIH1Nttn't tkVILettAtit

&WWIb, m i l  (marsan( •  Nun
•  1...30" om-ncal m e g a .

MULTI-BASIC
is what you need

0111\y\jnot

MASTER SERIES
Master 128k Computer . . . . . . . . . 398
Master ET lEconet Filing System) 328
Turbo Upgrade  9 5
Master Turbo 128 4MHZ   5 1 5
Reference Manual I !NEM VAT)   1 5
Reference Manual II !Non VATI   1 5

DISK DRIVES
Opus 5802 INS 801 400K Switch 128
Opus 58020 2)(0IS BUT 800K Switch 259
Opus Challenger   1 9 6
Opus 000S    4 2

MODEMS
Miracle WS 2000 V21 V23 1 0 4
Mirade WS 4000 ISchools Medan)) 149
Pace Nightingale + Commstar II 1 2 0

DISKS
Elephant 51"   1 1
Elephant 51" DO/OD   1 3

r i

a l p  Computers
10 Old Crown, Windsor Road, Slough, Bork, SI.1 2D L
n  Sales Hotlines (0753)  34191 a n d  (0753)  824767

FREE DELIVERY WITHIN 60 MILES
(E7.50 outside this area)

PRINTERS
Canon i 080A NL0/16Orps 80 col 225
Canon 450 NI0/180 cps 89 col 2 6 0
Canon A55 NI0/180 cps 136 cal 3 8 5
juki 6100 Daisywheel 18 cps 2 3 8
Juki 6200 Daisywheel 32 cps 4 0 5
Epson IX86 mm/120 cps NEW 2 3 8
Epson FX85 32 NLIVI60 cps 80 cal 312
Epson 10800 60LCl/160cps 80 col 438
Epson HI-80 Plotter   3 1 9
Texan KP810 NI0/150 cps 2 2 0
Brother HRI 51(1 Par 18 cps 3 2 5
Mannesmann Tally MT 804   1 6 5
Mannesmann Tally MT 85 180 cps 272
Citizen 1200 25i120 cps   1 5 8
MONITORS
%crooner 1541 Med Res   2 3 4
Philips BM 7502 Green 7 0
Philips BM 7222 Amber   7 2
Taxan 1212 12" Green  9 5
Taxan Supervision 111 3 2 0

WE MOVE SERVICE NOT BOXES
We take orders from Colleges and Schools - UK Government Bodies

-  Companies and Individuals at course
Easy Credit arrangements can be arranged on gradual-on at Credit Card

Prices Subject In Change Without Roane
PLEASE ADO VAT TO ALL PRICES

We poen Saturday Mernings
Poo in and sae us menet*

11•11.1fiKARD
••• 4 n 7 M : 11 " .17,

MAI- SS

Requires:
BBC/B with OS 1,20
disc drive and
16K sideways ram

The amazing

LOOK AT THE FACILITIES

Supplied on disc in 49/80 track compatible format
I P R I C E  E18 I

(inc. VAT, P&P)

J[I'D•utility for

sideways RAM

•  T r a n s f e r s  98% of all tape software to disc linc. specially formatted tapes
that other systems cannot handle),

•  - S a v e  game" to disc at any point irrespective of filing system selected.
•  Freeze frame, slow motion (9 speeds), single step (6ms at a timei at any

point in a program.
• S w a p  between any number of concurrent activities each with their own

screen or screen window.
• Change OS functions while a program is running (e.g. sound oroolli.
•  Al lows screen dumps to be made without affecting the current

program.
•  W o r k s  with all disc filing systems, both single and double density.
•  Comprehensive 32 page manual
• S imple  "menu" operation plus -star" commands.

Send orders  to :
EVENT ONE LIMITED, 89a Newtown Road,
Malvern, Worcs. W R 1 4  1PD. Tel:  06845 65671

September 1986 MICRO USER 1 4 1
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EPROMSI 8271
(Phone for quantity discounts)

Es VAT Inc VAT
1-9 27128 Hitachi 25005 Eprom   2 . 5 7  2 _ 9 5
10+ 27128 Hitachi 250nS Eprom   2 . 3 0  2 - 8 5
2764 Hitachi 250nS Eprom   2 . 0 0  2 . 3 0
27256 Hitachi 250nS Eprom   4 . 5 7  5 . 2 5
1-9 6264LP-15 8K x8bit Ram   3 . 0 4  3 . 5 0
10+ 6 2 6 4 0 - 1 5  BK x 8bit RAM   2 . 5 7  2 . 9 5
1-9 8271 Floppy Controller   3 2 . 1 7  3 7 . 0 0
10. 8271 Floppy Controller   3 0 , 4 3  3 5 . 0 0
1-9 Disc CMOSITTL Chips   4 . 7 7  5 . 4 9
10+ Disc CMOSiTTL Chips   4 . 0 0  4 . 6 0
Acorn 8271 DFS Disc Interface  4 2 , 6 1  4 9 . 0 0
Acorn 8271 ON FS Disc Interface   5 1 . 3 0  5 9 . 0 0
1-9 9 Plus 64K to 128K Upgrade  2 6 . 0 0  2 9 , 9 0
10+ B Plus 64K to 128K Upgrade  2 2  00 2 5 . 3 0
Inter-Sheet (Spreadsheet)   3 9 _ 0 0  4 4 _ 8 5
Inter' Word 3 9 _ 0 0  4 4 _ 8 5
Basic II Rom for 8BC Micro   1 3 . 0 0  1 4 . 9 5
View  3 8 . 5 2  4 2 . 0 0
ViewStore 3 6 . 5 2  4 2 . 0 0
Wordwise Plus Rom-Computer Concepts  3 9 . 0 9  4 4 . 9 5
(Full range of Roms available)

Recall &  Printer Buffer Sideways Ram Utility
Suitable for Master & BBC B with sideways Ram. Allows recall and editing
of the last 200  Commands and a 81r to 12k printer
buffer   1 4 , 9 5  (13 00 + VAT)
View Printer Driver
Provides additional facilities NILO on/off etc. Please state which
printer: KP8I 0, PW1080A„ L)(80 1200 NL 1 13. 5510, FX85   9 . 9 5  (8.65)

DISC DRIVES-SPECIAL OFFER
Esc VAT I n c  VAT

Mitsubishi 400k Drive & Acorn Disc Interface   1 3 8 _ 2 6  1 5 9 . 0 0
Cumana 3.5' 100K CSX351 Disc Drive ........ _  ...... _... 41.61 4 9 , 0 0
Akhter 400K 80 track MD400A Disc Drive .... .    1 0 0  00 1 1 5 . 0 0

DISKETTES (lifetime warranty)
Exc VAT I n c  VAT

10 96tpi 0/S 0/Din library case   1 3 . 9 0  1 5 . 9 9
10 Low cost 98tpi D/S WO in lib, case  7 . 3 9  8 . 5 0

MASTER SERIES
Exc VAT I n c  VAT

Master 128K Micro 3 9 5 . 0 0  4 5 4 . 2 5
Master Dust Cover  3 . 0 0  3 . 4 5
Master Turbo Upgrade  1 0 3 . 4 8  1 1 9 . 0 0
Master Econet Module  4 3 . 4 7  4 9 . 9 9
Reference Manuals (each)   1 4 . 9 5  1 4 . 9 5

TAX/Mit K P 8 1 0
with BBC cable & paper

m y  K A G A
E239•00 11207.83 + VAT)

• Ex VAT I n c  VAT
K P910 17' width printer   3 2 8 . 7 0  3 7 8 . 0 0
KP810 Paper roll   3 . 4 3  3 . 9 5
KP810 Dust Cover  4 . 0 0  4 . 6 0
K P810 Print ribbon  4 . 8 0  5 . 5 2
KP810 Printer Control/Dump Rom  1 3 . 0 0  1 4 . 9 5
Fontaid I NLO Designer)   2 6 . 0 0  2 9 . 9 0

CITIZEN 120D
with BBC cable & paper

E165.00 (143.48+ VAT)

-HMI  5510
with BBC cable & paper

E219.00 (1 90.43+VAT)

JUR! 6100
with BBC cable & paper

E239.00 1207.83+ VAT)

*PURI 2200 .
with BBC cable fli paper

E269.00 (233.91 +VAT)

EPSON LX80
with BBC cable & paper

E218.50 (190.004-VAT)

STAR N l l  0
with BBC cable & paper

E236.90 (206.00-I-VAT)

Es VAT I n c  VAT
LX-80 Tractor Unit   1 8 . 2 2  2 0 - 9 5
LX-80 Sheet Feeder .   4 7 . 8 3  5 5 _ 0 0
LX 80 Dust Cover   4 . 0 0  4 . 6 0
LX-80 Print Ribbon   3 . 9 0  4 . 4 9
LX80 Printer Control/Dump Rom   1 3 . 0 0  1 4 . 9 5

Phone for our best price
EDUCATIONAL &  GOVERNMENT

All products have a 12 month
Prices subject to variation

We are closed all day Wednesday
Carriage 92p (80p +  VAT) SecuricorWeSerue

before placing your orderORDERS WELCOME
no quibble guarantee

without prior notification
and Saturday Afternoon

C8_90 1E8.00 +  VAT)

Micro Dept.
128 West  Street,
Portchester,
Hants.
P016 9XE.

nopm."." Tel : 0 7 0 5  3 2 5 3 5 4c a t o  N e x t  day deliveryhy Securicorri

LARGEST COMPUTER CENTRE

C O M P U T E R S - B U S I N E S S
Amiga
Atari 1040 Mono c 7 5 9 C l l oao
Atari 1040 Colour f  949.00
Ferranti 860
Ferranti 10Mb   C 1 0 5 0 . 0 0£1215.00
Ferranti 20Mb C1525.00
Epson PC  E 7 4 5 . 0 0
Epson PC/FD e 862.00
Epson PC/HD E1599.00
Sharp PC7000  E 1 3 9 5 . 0 0
Sperry PC/if f  2422.00
Sperry PC/IT Expanded   £3527.00
Amstrad PVV8256  E 3 9 9 . 0 0
Amstrad PX8512 £ 4 9 9 . 0 0
Commodore PCs C A L L
Kaypro PC  £ 1 0 5 0
Kaypro PC/20 E 1 5 3 0
Kaypro 21300 Lapheld  E 1 0 5 0
NEC Lapheld 0 9 9 - 0 0
Sanyo 550/2 C597-00
Sanyo 555 f  597_00
Sanyo 555/2  E 7 4 6  00
Sanyo Other  C A L L
Olivetti M24 1640K +

Monitor + MSDOS) ... E1595,00
(Most computers in stock and
on display)

in

NORTH WEST UK
COMPUTERS -  HOME
Amstrad, BBC, Commodore 128,
Atari 520   C A L L
PRINTERS
Brother, Canon. Epson, Juki, Star,
Citizen, Panasonic, Dyneer,
Okimate (all ex-stock and on
display).
BARGAIN
SOFTWARE L i m i t e d  stock
QED f   C 9 9 . 0 0
DBase 2   F 1 9 9 . 0 0
Open Access   E 1 9 9 . 0 0
Friday   E 9 5 . 0 0
Lattice C   C 1 5 0 . 0 0
Microsoft Fortran   I  50.00
Microsoft Pascal   E 1 5 0 . 0 0
Microsoft Window  E 7 8 . 0 0
Microsoft Cobol   1 1 9 9 . 0 0
Communication Edge   E 4 0 . 0 0
WHAT ELSE?
Books lover 5001, Monitors.
Listing Paper, Floppy Discks,
Cleaners, Specialist Calculators.
RAMS/ROMS/Joysticks. Cables
Joysticks. Mouse.

LargeShowroom. All items exclude VAT
FREE delivery mainland UK for items £100 or over

Personal export specialists
Al i  export items testeditropicalised before despatch

M I G H T Y M I C R O M
NO ORDERS TOO SMALL

268  Wi lmslow Road Fallowfield, Manches te r  M 1 4  6 W L
Tel: 0 6 1 - 2 2 4  8 11 7

Easy access M56, M61, M62, M63

(14 k N i m i U G N O
ittal V i a  M r e
LOW COST - HIGH QUALITY -
PRODUCTS FOR THE BBC MICRO
EPROM PROGRAMMER: programs 2764, 27128,
2764A and 27128A eproms. Operating software
supplied on eprom. ROM formatting facility E69
NUMERIC KEYPAD: facilitates rapid entry of numeric
data. Fully programmable. Hand-held or free-standing
E60.25

LOGIC ANALYSER: multiple functions include: test
and repair, development of logic circuits, and
education. 8 MHz 8 channel
E250

All products complete
with cornprehensive

documentation and
1 year guarantee. Ali prices excl.
VAT inc. P&P

For further information contact: Gary Daltrey
Softlite Limited 87 Silvertown Way
London El 6 4AH Tel: 01 474 0330
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LOW COST C.A.D.
ATTENTION ALL ELECTRONICS CIRCUIT DESIGNERS!!

IBM PC (and compatibles), BBC MODEL B, 8 • and MASTER,
AMSTRAD CPC and SPECTRUM 48K

ANALYSER I and II compute the AC FREQUENCY RESPONSE ol irnear tanalogult circuit: ChtUN and
PHASE. leaKIT IMPEDANCE, OUTPUT IMPEDANCE and GROUP DELAY legman Spectrum vermin) all
calculated Me any frequency range required the programs ore nn repelerly tor iregoenctes between
OA Hr in 1 ZGEtt The afierit on orrInortance o/ MOOIFICAT IONS io both ctictel end component values
can be speedily evalueled
Circuits continent; any ennitanahnn of RESISTORS. CAPACITORS, INDUCTORS. TRANSFORMERS.
BIPOLAR MO FIDO EFFECT TRANSISTORS and OPERATIONAL AMPLIFIERS can be simulated - up to
60 nude: and 180 component: (113IM
Ideal In the analysis of ACTIVE and PASSIVE FILTER CIRCUITS. A0010 AMPLIFIERS LOUDSPEAKER
csoss-evts REWORKS. WIDE-BAND AMPLIFIERS. TUNED RE AMPLIFIERS. AERIAL MATCHING
NETWORKS IV IF and DRAW FILTER CIRCUITS. LINEAR INTEGRATED CIRCUITS etc
STABILITY CRITERIA AND OSCILLATOR CIRCUITS can be evaluated by -broakIng the loop".
lobular output on Analyeaer I. Full graphical output, mcreasad DrCUil Sin and Dom component libraryisolates on Analyeer II,
Chock out your new itilligna in manuilla rather than daps.
ANALYSER nen neatly Iodate or teen eliminate the need to broadband naaa dateline
Used Ivy INDUSTRIAL. GOVERNMENT end UNIVERSITY A A 0 DEPARTMENTS smithy*, !OEM FOR
IIIIAINIPOS COURSES VERY EASY TO USE. Prices horn E20 to E195.

LOW COST COMPUTER DRAUGHTING
ON THE BBC MODEL B, 8

DamioIR I enables quality drawing: to be tinted and modified, wrinkly aanily and AMIN rtainiMUra Oa
ilankaart. All al the menu oiogiam elemonia art Wirrein to machine cods poop raceplionsi speed Si
t r noralio

Rather Banding for drawing noel
• Saint! Or Outroll Fine typos.
• Circlet. Arts and partial an complete Ellipses.
• Vertical or Horizontal Tut,
• Pan and Zoom
• Merging of Meetings and 'dreary tyrnbota howl

Mar
• Up In 20.000 lines on a rimming.
• Snap to a °set dinned gild
• Absolent or Relative coisor co -ordinates displayedon tam
• inpol tram anaiogne iorslick. mouse ait trecharball
• Output tic standold dot mann printer t t • 6 1 - • •oo• N O .  ••••,•••

• Prom loom £45 tart VAT

1
• f o m • •

4Ea. t , t ,  •
• • • • • • •

Altounom lindwato Resume BBC Model 8 Sown) or Oust 5 25" Disc Drive- Al) or 80 track T V
or MOWN Ulnas 'aptly& Mouse dri Trackerboll Got mama Punter lEpton BO sane: or Epson
compolible BBC Oftlault Model
Full AFTER SALES SERVICE with TELEPHONE OUERY HOT LINE and FREE update tonne

For rliustrated leaflets and urdenno information please write of phone
NUMBER ONE SYSTEMS LIMITED
Ref: MU. Crown Street. St. Ives, Huntingdon,
Climbs PE17 4EB. Tel: 0480 61778.

r  T W O  WAY S  TO E N S U R E "
YOU GET I  M E

I
I . . M I
I  M E

M
I E

EVERY M O N T H
I 1 .  Complete and mail subscription

form on Page 151.
2. Hand this form to your newsagent. I

Please reserve me a copy of The Micro User magazine
every month until further notice.

ID I  will collect

1

I would like it delivered to my home.

Name
Address

I
Note to newsagent: The Micro User should be obtainable

from your local wholesaler, or  contact Tony Walsh,
Circulation Manager on 0424 430422

IIIIIEE1111111111.1111111111111111E111U M W  - - - - - ' ,---ilL - n u mM I M I  I t  M E IIMO p p  1 , Tr Ism•
E m u  M I C R O M A N  IIIIIIII
A l l c o m p u t e r s  unsM i t  1 1 1 1 1 1 1
I I IMEEEEE••MEEIMI I I I I I I I I
E l l  •  ACORN SPECIALIST COMPUTER CENTRE n r 1  1 1 1
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1111 SUMMER SPECIALS! !

ME
ME
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We stock the lortgral range in the North of NBC Peripherals, Dior Drives.
Monitor:, Printers, Exponsron Boorris. ROM Software, CAD Systems and

Plotters. CAI alto our shop or phone,Write for our full mice fist

I .•
Open 9•6 Monday to Saturday

MITSUBISHI DISC DRIVES
OPUS 5802 400K 40180T/DS

E119.95
OPUS 5802D 800K 40/80T/DS

E275.00

Opus challenger 256K — E189,00
Opus challenger 512K — L'215,00

Floppy Discs DS/DD/80T 961PI — £9.95

PANASONIC KX-131080
PRINTER

This wel l -bui l t  pr in ter  offers many advanced
features. I t  provides both friction and tractor feed
NLQ as well as draft modes and full  Epson code
compatibility, This special offer includes a BBC

Cable Further details on request.
E189.00

CAD SYSTEMS & PLOTTERS
BITS TIK —  E799.00

ROLAND DXY880A . C 7 9 9 . 0 0

A P P O I N T E D  W A T F O R D  D E A L E R

Mycniman has twain appointed • Walked UM h. We will be sincling
lame route of Wisthed products. including the Kook,  PUB

Dicrirmi. MAGAZINE MAKEEI 328 SHADOW RAM CARR owl
roan name available from no shcip

MAIL ORDER SALES

IT-.111 PHONE
074488 5295

We accept Nall a.i.cres a Visa Lredit iards
Siopts teleplausie Your order. giving lard
number. expo, date name and whin... vw
send sour ordo with cheque or postal older
to 1111.1:POST W O M A N  at rim address
opposite
(Inertaseil.nokips Chows GomputernPnnt
ersc)io M o t  Went clay delivery. caoo
Royal Mail Trackbodl C I  Oa ROMSSep
linaninNift•are heel Liao post Ct CO
thir Mail Order Dept will despatch vow
NAN willtin 24 hours !mined In asail•
ability'

Alf our priors include VAT.
EdiscononarnCovernmentardertantoptiste

SHOP

Rainford Indosirial Esiate.
Mill Lane, Rainford,

St Helens, Merseyside.
Phone 074488 5242U .

111111E11111111111111=11111111111111I
•IIIIMEEEEMEE1111111111111111E
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COM

MICRO'S SAA5050 • .1.711 6264LP-15 ... . 2.92
11502ACPS 4 1 5 68LSI20 ... .269 TILICNIOS
85224 10.93 MEMORIES 74LS00 .010
8522 324 2716 305 141504 0.18
13512 10.06 2784 215 141.510 018
65001 1.02 27128 307 141.5123 0.18
66455P 5,03 21256 4.92 74L5163 0.52
180ACP0 110 4164-15 105 7415244 0 . 6 4
LINEAR 41256-12 753 7415245 0184
UP0?002 4.32 4416 2.82 /415373 0 . 1 8
0S3691 3 . 3 9 4464 . 1.13 7445393 061
188324 0.41 4816 004 4013 0 3 9
St10648S 505 48411AP-15 712 4020 0.544

Unit 7, Fife St., Nuneat
Tel: 0203 371371

COMPUTERS
BBC Mute, E 4 4 9  00
Amstrad PCW 8512 1 5 4 9 0 0
Amnia PCW 8258 . . . . .  E 4 3 9 . 0 0
Atari 520ST   E 6 9 9 . 0 0
Olivetti - M24. 24 mB Need Disc

(Seagate) MSOOS, Green
Monitor. Keyboard f  1 ,850 4- VAT

Tendon 256K + 1 0m8
Winchester + Monitor
IIBM compatible) •  E l  595.00

Sperry PC 20 m8 Hord Disc
ISeagatel MSDOS, Green
Monitor. Kryteard   E 1 . 9 9 5  + VAT

Victor PC - 32% off RAJ'
DISC DRIVES
OPUS
5401 i  000S   £ 9 9 . 0 0
5402 + 0130S   0 5 9  00
802 4010 track   E 1 2 9 . 0 0
5802S0 •  ..... • • • . . . . . .  El 59.00
58020 . .  .  . . . . .  C 2 7 9  00
Cnallenner 256K • • •  ,  2 0 9  00
Ctellenoer 512K •  E 2 2 9  00
00FS   1 4 5  00
MONITORS
Mirroviter 1 431   E l  99•01)
%crooner 1 451 E 2 5 9 0  0
Mictooner 1 441   1 3 8 9 . 0 0
%crooner 14314P ,  . . . .  E 2 0 9 . 0 0
MiClOviteC 14514? ........ C 2 8 9 . 0 0
Philips 7502 green ,  ...... • •  €79.00

E85 00Philips 7522 amber
PhlipsTV,iMontcor . . . . . . . . . .  ,  f  199.00
Philips 0M8501 •  • •  • f 1 9 9 . 0 0
Philips 0M8533 ...... . . . .  E 2 7 9 . 0 0

LEX
on, Works. CV11 5PR.

Moo Fri, Sam 5.30pm.
MODEMS
Pace hmill
Commstoil   £ 1 4 9 . 0 1 )
VVS2000   0 2 9 . 0 0
AMX Mouse
PRINTERS 0 4 . 9 5

•

Mannesmann Telly
MT80

Loren LX80
Epson GX80
Interface for 0X80
Epson FX85  •
Epson IX1 05
Epson RX1 00
EpoonJX80
Epson 1.01 SOO
Cannon 1 080A
Cannon ASS
Okimete 820 Colour
Julii 5510
Simard Ono
Kaga Taken
BROTHER PRINTERS

HR5 HR25 . . . . . .  . . . . . . .  f 1 4 7 . 0 0
E 3 7 3 00
E 7 2 5 . 0 0

HR35   ( 7 9 9 0 0
m1006   E 1 7 7 . 0 0
EP44   £ 2 1 1 . 0 0
2024     £ 8 9 5 . 0 0
DAISYWHEEL
Julo 8000   f  209.00
Juki 6100 .  ........ •  £359.00
JAI 8300 f 099.00
Epson E1X100 f 3 7 9 , 0 0
OraenDate   f  1 89.00
Saver Reed 110   f 8 3 4 . 0 0
Cut Sheet Feeder for

E l 79.00
C215 00
£245.00
00.00

£359.00
. E 4 7 9  00

E259.00
..... , ,  f 499  00

E131
E269 00
E399.00
C259.00
(27900

(259.00

EPROMS 5 5 0  and 770   £ 2 3 0 . 0 0
27128   f 2  go L i s t i n g  Paper
8271 E 3 5 . 0 0  1 2 0 0 0  sheets)   E l  5.00
8256 •  • (5.60 •  PHONE IF PRINTER NOT LISTED •

NOW ALSO AT-
MANCHESTER HOT-LINE

Tel: 061-976 3763
CALLERS BY APPOINTMENT ONLY

ALL PRICES INCLUDE VAT. Please add E5.00 Carriage.

1
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Ml
BROMLEVS FIRST

SPECIALIST COMPUTER STORE

We are official Acorn Dealers with high
standards to maintain and take pride in
friendly and efficient advice and service.

See o u r  extensive range  o f  printers,
monitors, d i s c  drives, software a n d
books.

Data Store
6 Chatterton Road. Bromley, Kent. 460 8991

A unique opportunity to join the
entertainment industry as a direct sales

person. Selling the very latest in a unique
range of satellite TV equipment. Our existing
sales staff are earning in excess of £800 per

week with only 2 sales.
I f  you are capable of working unsupervised

and selfmotivated and want the opportunity
to progress to senior management with all the

large company benefits, then write or call:
SATELLITE SYSTEMS

Walls Avenue, Chester CHI !PE. Tel: 0244 46927

"THE PICK OF THE BUNCH
16K S I D E WAY S  R A M

I t

• M o d u l e  uses low power CMOS RAM
• In te rna l  decoupling capacitor for ultra-reliable data storage
• Wr i t e  protect switch now supplied for  trouble free oplcal lon
• Sonws re  provides lu l l  POOA load/save fac i l i tes
• Forma ls  programs tor  the ROM F.11.141 Syetern
• R A M  can be configured as a 15.5K printer butler
• Exce l len t  docuisseetation
• A  macaw*  code patch allows Assembly ! s a v a g e  programmers to use the

65CO2 instructions
Price. 16K  RAJA Egill -IS
Please specify 40 G. 80 Pack disc when ordering. Educational discount orinin.

As an independent review out i t
"IFEL'a manual W •  pleasure to LIM , a  massive 213 page booklet that goes into mernorY
addressing, the sideways ROM system. as well a5 Geschhe the software •tself,"
"The model  *AO t h e  most  features a t  a  reasonable once.  and  therefore t h e  pock o f  thebunch. has to be IFEL-s."

Beebug May 1906
I S e n d  cash with oiderio4ficial order. or  walla lor further deta i l '  to

I W E L ,  Dept. (MU)
-  3 6  Upland Drive, Derriford, Plymouth PL6

1.-k Telephone (0752) 787058

prortiei •
as EaEr11001
t i  R A P S
PI  Mblr

spoulolisis

S.P. ELECTRONICS
BBC MASTER 128 ... £ 4 9 9 . 0 0
BBC 'B.   E 2 9 9 . 0 0  / s
BBC BD .    £ 3 5 0 . 0 0
BBC 'B DE' (378_00
Cumana C DBOOS (800K1 2 a 80track D$ drive with PSU .-., L299•00
Comma COXBOOS 0300K) 2880  track OS ckive without P$1.) ._ E244. 00
Disc Operating System  £ 9 6 . 0 0
Disc Drives.,,,.,,.  f r o m  £99.00
03WH WHO Rtty Program (Tape)   E 7 . 5 0
G3WHO Rtty Program (Carom Version)   £ 2 0 . 0 0
Circuit board for Rny decoder hlk3 lino. instructions) E10.00
Canon Dot Matrix 1 00cos NW Printer   E 2 9 9 , 0 0
Printer Cable (Centronics) E12.90
Disc Doctor E33.00
WORDWISE Word Processor £3300
ADFSSlow Scan TV Circuit Board & Program (inc. instructions)   C t  7-50
M O  O n  Kit .  E 2 9 . 9 0£ 4 9 . 9 0

Wide selection of  software, books, leads, plugs, etc A l l  prices only
SAE for full list. A l l  available Ma i l  Order w h i l e  stocks last.

48 Linby Road, Hucknall, M INotts. N O 1 5  7TS =  Educationaiorders welcome
 Pr

Carriage
Tel: 0602 640377 ( a l l  prices include VAT) extra

CHEAPER CHIPS
DATRONTECH LTD-your one stop component shop for

Discount Prices on all Semiconductors
SPECIAL STOCK OFFERS INCLUDE:

MAIL ORDER
Sand Himont, ci postal OrWS parable to

DATRONTECH LTD, Woodaiock House, The Street, Bre m bier,
Weal Suaaox ONA 3WE

Pr.r.ni l l  incieuto ascept post a d  packing P l e a s e  add f 0  65 to cone,
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Link
with
stars

WRITER a n d  photographer
David Cotton leads a  busy
and sometimes glamorous
existence a s  a  f ree lance
journalist based on the Con-
tinent.

Everywhere h e  goes o n
assignment he  takes along
his portable Brother EP44
type-wr i ter / termina l  a n d
accoustic coupler to  file his
articles using the MicroLink
telex service,

"I wr i te  m y  copy on the
portable, which has limited
word processing facilities for
up to about 600 words, then
dump i t  i n  batches t o  m y
mailbox for telex transmiss-
ion a n d  l a t e r  f o r  f u r the r
processing on my BBC Micro
when I am back in my office
in Holland'', says David.

"A lot  o f  my work is for
magazines and involves TV
and f i l m  s tars ,  and  I  use
MicroLink to contact people
like these w h o  I  need  t o
interview and photograph".

David has  a  usefu l  t i p
for globe-trotting, portable-
owning M i c r o L i n k  users :
-International travel w i th  a
computer can be a disaster.

"The word  computer t o
customs off icers i s  guar -
anteed to  cause all sorts of
problems as  they  t r y  and
decide i f  that Electron you
are carrying back f o r  your
7-year-old son i s  an illegal
import f u l l  o f  p i ra te  I B M
software.

"I truthfully point out that
my machine is nothing more
than a typewriter, and hide
the accoustic coupler at the
bottom of my clothes bag-.

ALL t h e  m a n y  f ace t s  o f
MicroLink's value added ser
vices are proving useful t o
one o f  t h e  w o r l d ' s  m o s t
prestigious i n d e p e n d e n t
wa tchdogs  o n  s e c u r i t yaffairs.

The London-based Inter-
n a t i o n a l   I n s t i t u t e  f o r
Strategic Studies has for 30
years monitored shifts in the
balance of  power and in the
arms race, and has provided
a forum f o r  unbiased dis-
c u s si on o f  t h e  g l o b a l
strategic situation,

It uses Microl ink's telex
facility to keep in touch with
its 3 , 5 0 0  members i n  8 0
countries, to correspond with
those who have attended its
conferences, a n d  t o  make
travel a n d  ho te l  arrange-
ments for its 35 permanent
staff and 12 researchers, as

well as  fo r  handling mem-
bership renewals and order-
ing publications from around
the world.

But t h e  i n s t i t u t e  a l s o
appreciates the  more soci-
able aspects of the services
which MicroLink provides.

Says IISS systems man-

YOUR chance to join
MicrolLink — Page 97

Magazines go
on database

NEW and valuable inform-
ation services are now avail-
able t o  business users o f
MicroLink v i a  a  s p e c i a l
gateway t o  t h e  Datasolve
database.

Following the success of
putting its international news
and current affairs service
World Reporter on-line, Data-
solve h a s  o p e n e d  u p  a
complementary r ange  o f
advertising and market ing
databases.

It includes electronic ver-
sions o f  t h e  publ icat ions
Campaign, Market ing,  P R

Week, B r i t i sh  Ra tes  a n d
Data and Marketing Surveys
Index.

The new databases went
live just three months after
World Reporter's debut.

Datasolve m a r k e t i n g
manager Hilary Whelan said.
"These prestigious advertis-
ing and marketing databases
will increase appeal t o  the
many bus iness  u s e r s  o f
MicroLink".

MicroLink users can log
on t o  t h e  n e w  databases
simply by entering a  single
command,

No. 13 September 1986

The security connection
ager Helen Rayner: W e  find
some o f  the other facilities
like FloraLink as  useful as.
say, the international Official
Airlines Guide -  and per-
sonally i  f i n d  TheatreLink
fascinating for its up-to-date
information o n  the  London
shows'..

• • • and research
THAT eminent government
research establishment the
National Physical Laboratory
is using MicroLink to  move
the data i t  requires fo r  i ts
important research and dev-
elopment projects.

Fas t  a n d  e f f i c i e n t
exchange of information and
transmission of documents is
a c h i e v e d  t h r o u g h  t h e
medium of MicroLink's elec-

tronic mail facility.
Thirteen mailboxes have

been distributed among the
establishment's d iv is ions,
which a re  mainly involved
with high-level physics.

Previously the Laboratory
subsc r i bed  d i r e c t l y  t o
Telecom G o l d ,  b u t  d i s -
covered that MicroLink was
more economical and  had
more facilities.

Travel
talk

ONE o f  t h e  jewels  i n  the
crown o f  British Rail is the
Euston Travel Centre which
offers the most comprehen-
sive travel information ser-
vice imaginable.

Now t h a t  m i n e  o f  i n -
format ion i s  ava i lab le  t o
computer owners  i n  the i r
own h o m e s  t h r o u g h  t h e
medium of  Micrc Link.

The l a t e s t  add i t i on  t o
MicroLink's British Rail sec-
tion is a facility for obtaining
information from the Euston
Travel Centre by completing
a simple electronic request
form,

Information asked f o r  is
swiftly transmitted by return
to the subscriber's mailbox -
or s e n t  b y  s n a i l  m a i l  i f
p referred.
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Here's something
SPECIAL from

f i IL
610E

One of  our most
popular offers is
this set of four
rip-roaring games
for the Electron and
BBC Micro

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

S N A P M A N  -  Guide your man
through the maze as he
munches energy pellets and
avoids hostile aliens.

ALIEN INTRUDERS -  With
only your laser for protection
you must destroy the waves of
aliens who threaten to engulf
you.

PANZER ATTACK -  You are
a tank commander engaged in
vicious combat against
encircling enemy forces.

M AY D AY -  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. I f  you
Fail to recover those vital
-nedical supplies a whole p anet
s doomed!



130E4LEK300 M All A ORDER OFFERS' NgMOW E x e  IMAIIMRDER OFFERS.

HICD7 laDikuNiumd
Cn© Pgac3tiaQid
rDackaggio.a. ailec ftacall@am
at.F1c11 aRcol.-11(DE

gatEco neue
(1 GtE aglellt e@F
magedrt L • id again

BBC
cassette
can also
be used on
the Electron

4Ikr

Draughts
I Fives
I •Dorranom

Molecule
Reveal

'

1 Coda Breaker
I Patierica
I Pontoon

Pas BBC Micro
cassette
E5.95 each
54" disc
1'6.95 each
3" disc
E7.95 each



110E1
LO0120
iDOBEI MAIL ORDER OFFERS

13C3E1
LIJO120
190130

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

PELICAN
Teach your children to cross the
road safely at a Pelican crossing

• • • • • • =  •••  •  •  P a  •
• • • • •  •  •• • •  •  . 1 .  • •

VA IC O W SS •

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

HOUSE
Select the colours to draw a house
-  hours of creative entertainment

• V P .  • •  . 1 . 1  •
•  . . . M O =  •  I r e  • • • • • • • • • • • •

BALANCE
Learn maths the fun way. I  ype 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 AT THE BACK OF THIS SECTION
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Cassene 133
51" disc 150
3" disc 16363

41014itr4s0 MAIL ORDER OFFERS' rilaciihrtep MAIL ORDER OFFERS

Two bonus programs AND a lower price!
In addition to the rich feast of programs from the pages of The Micro
User this month's tapes and discs include two big extras:

Rock/all: Tired of the same old arcade games? Looking for new
challenges? Well come diamond mining in Rockfall and you'll find
unlimited action. Mastering the eight hazardous levels of the standard
game is only a beginning — You can go on to create your own, even more
testing screens, So as you increase in skill, Rockfall increases indifficulty,
* Any Questions?: An extended version of our multiple choice question
creater (see Page 47), incorporating full colour, complete analysis of
results and hard copy options. Also included are two sample files of
0-level mathematics and general studies questions.
And we've taken SOP off the price of our monthly tapes and discs.
making them the best program bargain ever for the BBC Micro!

Also on the September rape or disc:
Pear Picket, avoid Plastered Patrick
in your attempts t o  become a
professional fruit picker. Basic
Events, a versatile routine to control
events from Basic_ Learner, teach
your word pentessor to remember
those key sentences. Vito' Preview, a
useful program to preview pages of
View Min, complete with highlights.
VEIL/19, programs to demonstrate
the illusion of animation.

ONL y
' t 3 .  75 t a p e

disc
417.75 3" disec

All the programs from the last 12 months of
The Micro User are available on tape and disc!

AUGUST: Harbour Command,
protect a  Cornish town. Fruit
Machine, a  gambler's favounte.
Mouse Organ. AM X mouse music
utdit y. Flash, alternative flashing
colours Smog Formatter, prevent
end o f  line word splitting. M X
Games, random number and key
detection routines.

SEPTEMBER: Ball Lightning.,
lame the lightning. Quarters, game
of skill. 6502 Games, a  simple
arcade game. Variable Lister.
track your variabaes. Smiley Hunt,
A k  game. Error handling. the vital
routines.

OCIOBER: Karate, superb mar-
ball art action. Solitaire, all- time
favourite. Scrolkr,  text scroll
utility. Case,  a n  O N  P R O C
command. Disc Scan, search for
disc hies. Adventure, avoid the
vampire.

NOVEMBER:. Whodunnit, wise
the murder. tiloop Gulp, zany
arcade action. Bask Analyser,
take the drudgery of  debugging.
Wordwise Fileys, get the most
from your word processor. Side.
ways, sideways screen clear. New
Modes, Modes 8 .  9  and 1 0 .
Disabter. prevent star command
clashes_

DECEMBER: 'Wizard's Castle.,
recover a  diamond f rom the
necromancer's lair. Squares, 'join

the dots' strategy. MeEtase, power.
rut database. Alphabet I rain, early
spelling. Basic Analyser, the vital
cross r e f e r e n c e  t a b l e s .
Wordsquatt Creator, t o  create
your own puzzles. Dumper, how
your programs affect memory.
Subhunt, the final listing. Nos Me
&rings from Rode Building and
Adventares.

JANUARY 1 9 8 6 :  Megaroids,
exciting space action_ Claes.
trophobia. alone in a  maze. Can
you get out o f  the maze in one
piece? F ives .  mind bending
noughts and crosses. Musk Editor,
translate musica l  notat ion.
Wordsquare Solver, the program
to help you solve them. Find and
replace, find and replace any itern
of teal in a Basic listing_ Discopy.
copy and/or rename ftks_ S-sound,
sounds into electronic effects.
Alice, another baffling problem.

FEBRUARY: ripalta, can you
escape the Logan King's castle in
one piece? USS Endeavour, fast
and exciting space invader action,
and n's in machine code. Ploy',
hour, of enjoyment with this brain
teasing strategy game. Up-and-
doonloader, an  invaluable pro-
gramming aid for loading and
saving. East Verify, a superb utility
for verifying saved disc files. Disc
Assembler. assemble multi-part
source files to disc. Shift and Echo,
more electronic effects from the

Body Building course. 8271, using
OSW'ORD to format a  disc in a
special way. Elite Cheat, the easy
way to the top.

MARCH: Morris Miner, collect
the keys and escape the mine
before your time runs out in this
levels and ladders spectacular.
Poster Puzzler, a  sliding block
Simulation to provide hours of fun
for the whole family. Quicksoin, a
fast machine code son routine that
uses and teaches recursion.
Character Sett, a  program t o
create and display your own fonts.
8271. four programs to comple-
ment the last artKie in the series.
Sonnd Sampler, two programs
from the Body. Building course.
Eleusis, another mind bending
puzzle from Alice.

APRIL: Ghouls o f  Azzod, can
you escape from Azzod manor
with its MOriStCT3. moving floor-
boards and venomous plants?
Mousetrap, you'l l  need skill.
strategy and a lot of luck in this
very simple but infuriating chase
game. Character Sets, outpuiting
characters using Epsom com-
patible bit imaging. Special Fonts,
create interesting displays with this
utility t o  give alternative fonts.
Notepad, forget scraps of  paper
with this electronic jotter. Witt , ,  a
hexadecimal loader for use in the
machine code series. Hyperspace,
another puzzler from Alice. While

a'S end and While Wend 1/erno. two
listing, from the mad pages.

MAY: Castro (Mete ,  can you
collect the diamonds before your
oxygen runs Out, avoiding the
falling boulders as you go? 1-Site,
a mindbending 3-dimensional
adaptation of noughts and crosses
needing foresight. Catalog II, disc
operations achieved quickly with a
single key press. Taming the Tube,
turning the 6502 second processor
on and off by software. Character
Sets. creating slim characters for
use in Modes 2  and 5, Alice,
another intriguing puzzle from our
adventurer.

JUNE: Pendregine, alone in a
sugar factory, can you keep the
evil yellow perils away from the
sugar cubes, while positioning the
four diamonds? Spicebase, as
commander o f  a  s o l i t a r y
spacebase you must defend Earth
from the invading hoarded aliens.
Rainbow, whether doodling or
creating works of art, this lightpen
graphics utility wil l  keep you
happy for hours

JULY: Royal Wedding, celebrate
the most exciting royal event of the
decade with this superb sliding
block puzzle. Dual Catalog, foci
restricted with the Acorn D E S
maximum of 31 liks? This utility
to provide 56 on one side ors disc
will solVe your problems. View/gen,

what you see is what you get with
this printer driver generator for
View. P1.1.'S digitised picture of
Andrew and Sarah trine surfer.

AUGUST: Fruit Worm, can you
survive the dangers of the deadly
garden? Upper, force all  your
input into upper case Inkjet. a
printer lest and Iwo screen dumps
for the ink  le i  printer. Safer,
prevent accidentally overwritten
tiles Hash, a  suite o f  programs
illustrating searching techniques.
Geiger. the software for the Body
Building course.

Save wear on your
fingers and ensure all
your programs are
error-free by using our
monthly tapes or discs,
They are only:

13-75 cassette
O M  5 r  disc
0.75  3 '  disc

You can also take out a
year's subscription and
have them posted to you
each month.

• Nor Roster
compatible,
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Save up to 60%
on these classic books

Based on the highly praised series for beginners in The Micro User,
'Getting started in BBC Basic' takes the reader through the
fundamentals of writing programs.

Its hands-on approach has been specifically designed to teach the
absolute novice not only the formal rules of Basic but also that elusive
quality — good programming style.

By working through its many examples, the reader will gain a clear
insight into structured programming and will quickly acquire the ability to
use structured techniques in creating his own programs.

Sy VVf-f(5, N s - -1 r - '
PA. lioN tkl'1
ps.1-3-_-,,t51-‘146_ 5

•

'Getting started in Sound St Graphics' shows you how to harness the
power of your micro to create dazzling displays and superb sound.

In this comphlation of their highly praised series of articles in The
Micro User, Michael Noels, Paul Jones and Nigel Peters explore the
BBC Micro's outstanding sound and graphics capabilities.

Assuming only a rudimentary knowledge of Basic, the authors
thoroughly explain all the programming methods involved, ranging
from the simplest to the most complex.

WERE N O W  ONLY O R

EACH E A C H  F O R  BOTH!
E5.95 E 2 . 9 5  E 4 . 7 5

r- Your BBC Micro needs
protecting!
Our luxury dust cover is

made of soft pliable
water-resistant

transparent vingyl,
bound with strong

cotton and decorated
with the Micro User

logo in black,

Only E3.95
• - • . f f i n . .mermaaw
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Keep your copies neat
and complete
These handsome binders
are bound in PVC with
the Micro User
Logo in gold
blocking on
the spine



E i  O g g !ggsso MAIL °Mat omits

m
UK

Europe/
Overseas

BBC c a s s e t t e 135 145 2005
54-" disc 407 150 160 2006
51'  disc 801 £50 160 2007

3 d i sc £65 £75 2008

Renewals UK
Europe,'
Overseas

ABC B  cassette / 3 5 E45 2009
51' disc 401 £50 160 2010
5 i "  disc 80T 150 €60 2111

3" disc £65 r75 2772

ORDER FORM
Overseas orders:
ALL GOODS NOW SENT AIRMAIL

Annual subscription

Renewals
UK & Eire (Sterling onlyi 11 5

Europe: Surface f  25
Overseas: Surface 125

Overseas A r  f 4 2

Annual subscription
for cassettes and discs

UK &  Eire ISteriing only' 115
Europe: Surface 125

Overseas: Surface £25
Overseas Air £42

BBC Basic Book 12.95* 2 2 8 9
Sound and Graphics Book 12,95*  2 2 2 3

Both 14.75*  2 3 5 2
• These offers are Open to  all subscribers

Commence with

Issue

Tick bok if renews

2001
2365
2366
2004

2002 1

2114
2367
2113

Commence with   ( s t a t e  monthi

-;11 n i l a 1  2 4 6 0 1 3  [No 2  2 4 6 4 . 7

Classic Card and ,

Communications Books
The New Hacker's Handbook 16 95

Hotline (6 .95
Both books 113.90

UK only

Mini  Office I I
BBC B  cassette 114.95*

5 i •  disc 40T 116.95*
51 '  disc BOT 116,95*

'Add 12 for Europe 3 "  disc E 1 9.95*
•Adcl 15 for (Nemesis

TeleL ink
subscnption112 issues)UK & Eire £15

Europe 123
Overseas 1 3 8

Single copy 1July/August/ 11.75
Europe add 50p Overseas acid 11

Binder 13.95
Europe add E3 Overseas add 15

Tick this box tor free initial 3 months
subscription to Micronet, worth E10

,Onty avalieb,e to subscribers;

D u s t  M o d e l  B & ( . 3 . 9 5
C o v e r s  M a s t e r  series 1 3 . 9 5

2473 1
2474
2475

2368
2369
2370
2371

2220
2222

r —  5 4 '  Chipc
,reCk s o  nick 3 '  disc

B o a r d  G a m e s  P A  ( 6 9 5  ( 6 . 9 5  ( 7 9 6

2599 2598

22559967 1

2595

2594

M M I

I I

1

FREE

> > >

Single copies o f  monthly
cassette/discs
CIAny 5 tapes for 115

If iCd

• Not
Master
compatible

UK 11.75
Europe f  2.25
Overseas 13.75

Micro User
Binders

Fun School
16-7)

OVERSEAS
READERS

Astro M i n e s }+ h e x  M a r

••• Run RabbitX - 1 5 1  Apri l
Stella Rescue M a y

Othel lo  J u n e
Mutant Fly

Ha rbour Command
Ball l ightn ing

Karate
Whodunnit

Wizards Castle'

Megaroids
Tipaka

Morns Miner
Ghouls ot Azzod

Cavern Guest'
Perldragon

Royal Wedding
Fruit Wo r m

Pear Picker -
Roi.10,1

Micro User back issues

Classic Arcade
Games
IET-P7)ax.

Educational
Special No. 2

Mar 1985 2 0 3 3
April 19135 2 0 3 4
May 1985 2 0 3 5

June 1985 2 0 3 5
July 1985 2 0 3 7
Aug 1985  2 0 3 8
Sept 1985  2 0 3 9
Oct 1905 2 0 4 0
Nov 1985 2 0 4  ?
Doc 1985 2 0 4 2

Under 5 's
Age 5-8

Age 13- 12

Don' t  forget to fil l in your name and address overleaf.

1985

July
Aug
Sept
Oct
Nov
Dec

1986
Jan
Feb
Mar

April
May
June
July
Aug

Sept

BBC 'B'
Electron

2141/44

2145/48

2149/52
2153/56
2157/60
2161/64
2155/68
2169/72
2273176
2177/80

2181/84
2185/88
24.12/15
2416/19
2.S20/23
2424/27
2428/31
2432/35
2436/39

UK £4.25
Europe £7.25

ade 'seas  1 9 . 2 5

2246/49 I 13064

2338/4?
2342/45
2346'49

Magazine only
Cassette only
Cassano *magazine
Disc (401) Only
Disc (401) •  Mnial ine
Disc (801) only
Disc181111. magazne
Disc 13'l only
Ilac131 + megazine

Please add E2 postage per item
unless otherwise stated.
All overseas items now sent Air  mail.

Valid to September 30, 1986

Please tick items in box below

I —  s r  a l e  - - - 1
7ea. 4 0  beak SO ova, 3 -  dee
E3•71 E 6 7 5  C 5 . 7 1  C 7 • 7 5

1

Jan 1986  2 0 4 3
Feb 1986  2 0 4 4

March 1986 2 4 0 0
APt 1986 2 4 0 7
May 1986 2 4 0 2

June 1986  2 4 0 3
July 1986 2 4 0 4
Aug 1986  2 4 0 5

2221 E M I

r - - -  B i •  a•oc
Tape 4 0  track 8 0  MO* 3 '  clew
E5,e5 f  7 95 E l  95 t 9  95

I I

r — S e • d s c
TM* 4 0  9 0  e a , *  3 •  o w

Ed 55 E l  95 9 5  c u s s

11.50 2 3 2 0
14,95 2 3 2 1
£ 8 . 0 0  2 3 2 2
66.95 2 3 2 3
17,95 2 3 2 8
16.95 2 3 2 4
17.95 2 3 1 5
18.95 2 3 2 5
19.95 2 3 1 6

I

TOTAL
1

September 1986 MICRO USER 1 5 1



Payment: please indicate method / )

AccessiMastercharge/Eurocard/BarclayeardNisa

L A - 1 _ 4 - 1  1 - 1 _ 1 _ 1 — i l

L i  Cheque/PO made payableto Database PublicattOnS Ltd

BLOCK CAPITALS PLEASE

Name_

Address_

Expiry Date

P o s t Code

Signed

Please allow 28 days for delivery

1

1

1
1

1

1
1

1
1

1

You can also order
by phone, Prestol or
icroLink/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.
•  MicroLink subscribers and other users
of Telecom Gold can also use the
MicroLink mailbox.

Orders: 061-429 7931
24 hours

Enquiries: 061-4800171
9am-5iim

Presto!
Key Page 89, then send your order to:

614568383
24 hours

Micro Link/Telecom Gold
72:MAG001

24 hours

Tel.   I
I
I
i
I

—1
1
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Z
•ci ,-; I
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Don' t  forget to quote your credit card
number A N D  your  fu l l  address.
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*  P O R T  E X P A N D E R S  *  INC  B, BA-, Master)

The 1MHz Bus Driver provide loll buttering ol the bus and provides 6 outlets with a disable switchCar each.
the 1MHz Bus Breakout be provides full bettering and is @AVIV connected to a breed-board for

hardware development.
The RB423 selector is a three way switch allowing ono al three devices to be selected

1MHz Bile Driver (6 Oudele)  0 9 1 5
1MHz Rue Breakout box   E 1 9 . 1 5
115423 Wader (3 way)  £ 1 4 9 5

(Add El .50 for postage arid packing'
SWRX64 MINI ROM BOARD FOR ONLY E11.85 1-El PAP(

(Adds lour extra ROM sockets to the BBC 131
Also ribbon cables. BBC power cables made io your raeurrements -  Write for quotation.

Please make cheques;Postal Orders payable to:
C O M P U T E C H ,  The Garth, Hampsfell Road,

Grange-over-Sands, Cumbria LA11 68G.
For further details write or phone I 04484) 4804.

EPROMS*RAMS* DISKS
Lowest Prices/Fastest Delivery/Quality chips for the BBC
Prices INCLUDE VAT and UK post, normally by return

NEC 2764C Once only progr. 2-5 pcs E1.75, 6+ pcs E1.45
2764 1-2 pcs C2.50• 3-9 pcs E2.25. 10+ pcs £2.15

Hitachi 2764 1-2 pcs £2.95. 3-9 pcs E2.55, 10-  pcs E2.40
27128 1-2 pcs E2.90, 3-9 pcs £2.70, 10+ pcs E2,50

Hitachi 27128 1-2 pcs E3.35. 3-9 pcs E2.95, 10- pcs E2.70
Hitachi 27256 1-2 pcs E5.25, 3-9 pcs E5.00. 10- pcs E4.30
Hitachi 6264LP15 (ATPL, Watford etc) 1-9 pcs E3.40, 10+ pcs E2 90

41254/41464-15 (Upgrading Solidisk) £7.00 each
41416/48416 (upgrading Watford) E2.95 each

41256 1-2 pcs E3.30, 3-7 pcs E3.00, 8 -  pcs E2.75
DISKS DS/DD 96 TPI. Hub-ring/Sleeve, Box of 10 0 . 9 5

Send UK cheques/PO
LA or Gov't Orders to: S I L I C O N  C I T Y

Mithian, St. Agnes, Cornwall, TR5 00E.
Access/Visa orders, telephone 087 2 5 5 2 11 2

UK's LOWEST PRINTER PRICES
NEAR LETTER QuALrry

EPSON DC80 E 1 8 9 . 0 0
EPSON FX 85+ E 3 6 0 . 0 0
EPSON FX 105+ E 4 5 5 . 0 0
EPSON L.C) 800 E 5 1 5 . 0 0
EPSON 11',) 1000 E 6 4 6 . 0 0
EPSON LQ 1500 £ 7 1 5 0 0
EPSON DX100/ SPECIAL OFFER £ 3 5 6 . 0 0
EPSON JX-80 / SPECIAL OFFER: £ 4 5 0 . 0 0

QUENDATA
E139 • VAT

DAISYWHEEL PRINTER
18 CPS QIUME
COMPATIBLE

PANASONIC
KXP1080U
E159 • VAT

121735
E414.00
E.523.25
E59225
E742.90
E822.25
E409.40
E517.50

100 CPS/20 CPS NLQ

156 LONGWOODGATE LONGWOOD HUDDERSFIELD
TELEPHONE: 0484 646048/9

NOTE OUR PRICES AND WATCH OTHERS FOLLOW THE LEADER

EXPRESS BBC
REPAIRS!

WHY PAY HIGH
'FIXED' PRICES
(We do not charge you for our
fancy premises by charging
high 'fixed' prices!)
Reputations take time to build.
we have been repairing ZX 81's,
Spectrums. Qt.'s. Apples and
BBC's professionally, for 21/2
years -  who is coming second?

13,- (64K) UPGRADE KIT
-  CONTACT FOR DETAILS.

FOR PROFESSIONALISM - -Of al/ the
repair companies •Sinciair User- spoke
to. MANCOMP seemed the MOST
PROFESSIONAL when it Carrie to advice
and a helpful attitude- AUG 85.
FOR HONESTY - We let you watch
your computer being repaired and if
there is nothing wrong with lE we will
tell you!!!
FOR REPUTATION HELPFULNESS -
"I have come across a firm that will be
more than willing to advise you as to
how to remedy your probtems. They
are called PAANCOMP and as well as
repairing faulty computers, are also
quite willing to discuss your problems
with you and offer reasonably cheap

and mom importantly CORRECT CURES- Phil Rogers POPULAR
COMPUTING WEEKLY JAN 85.

The ig choke

Every parcel sent by
Royal Mail Receipted Post anti insureo
for return Journey!
(For next day delivery include E1.50
extra).
(Secuncor by prior arrangement).
On-site maintenance for Apples,
IBM's  and most makes of printers
also available.
Guaranteed 4hr response!
WHY 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!

MANCOMP LTD
(Dept  Mu  9)

Pr mtwork5Lane.Levenshulme•
Mancstester M I B
Phone 061,224 1888.

OR 061-224 9888
OPEN MON SAT Slam to 7prn
EXTRA SPECIAL DISCOUNTS FOP
EDUC INST. H.M. FORCES,
CHARITIES. HOSPITALS. ETC'

Hardware and software design
probems? Contact us for the
complete service, from design
through to manufacture

What we do today.
others do tomorrow!

CONTRACT BRIDGE
BRIDGE-MENTOR II

"the best offering we have seen for the
bridge player so far -  BRIDGECIUBREVIEW

For Individual Practice,
Analysis and Archiving

BRIDGE-MENTOR It  E17.50
(State 40/80 track 51" disc
or tape to disc version)

The internationally acclaimed system f o r  t he
BBC/ELECTRON t h a t  c a n  real ly  improve your
standard of play"
Rewritten for disc with many
Practice your bidding; Perfect
your card-play: Create your own
archive of interesting hands

With high resolution colour
graphics and sound,
BRIDGE-MENTOR II guides you,
step-by-step, through expertly
analysed hands. A host of features
including the spectacular
"AUTOPLAY" option. The package
now includes the famous
"Challenge" hands archive i n
total-over 60 testing hands to
improve your game w i t h
unlimited scope for more ! ! !

NEW features!

Original
Cassette
version
El  6.00

For ell BBC/ELECTRON models with
32K or more and ifloat DES/DOES.
Disc version available on Tape for
transfer to non-standard disc system*.

Cheques to:-  M I N I C  BUSINESS SERVICES,
12 WOBURN CLOSE,
BUSHEY, HERTS W D 2  3)(A.

September 1986 MICRO USER 1 5 3



S P I D E R  2
REAL-TiME CONTROL FOR THE BBC MICRO

40 TRACK SO TRACK

5.25" Diskettes
STORAGE MASTER
NASHUA(Ub. Cased)

SS/DD
£13.00
£13.50

DS/DD
E15.00
E16.00

SS/DD
£17.00
£1750

DS/DD
£20.00
£21.00

MAXELL E15.00 £18.00 118.00 E.23_50
UNBRANDED C 8.00 C 9.00 00.00 £11.00£1

Watch the SPIDER!
•  Powerful new BAK commands for

invoking PROCs tram the User
Port, Sena/ Port or the keyboard.

8 independent countdown timers.
41$ Easy to install with no soldering.
•  Comprehensive manual supplied.
New SPIDER 2 features
)11 Special keywords for controlling

the Serial Port
Professional implementation of

Foreground/BackgrOund
processing.

•  Reaction timing and putSe trains
accurate to 0.1 milliseconds

from E65 including VAT

SPIDER 2 is a RAMIROPO
combination which
uses none of the
BBC's memory, so
8ASIC programs
are unaffected.
The BBC El+
is fulty
supported and we
supply a complete range of
digital. analogue and serial
interfaces for use with SPIDER
using the 1MHz WS.
Ask now for details.
Paul Fray Ltd
Wiliowcroft, Heston Road, Cambridge CBA 1)0
Tel •  hone: {0223) 66529

„fr

•

en

NOW AVAILABLE
FOR THE MASTER

TITLE YOUR VIDEOS
WITH THE BBC

A full titling programme. originally written to title our
own video productions, is now available for all BBC-B
owners. It's features include :
• 4  large fonts including Old Engl ish (ideal for weddings).
• Proportional spacing.
• Under and overlining.
• Drop-shadow and use of all 16 colours in Modes 1 or  2.

Easy to use with full instruction. plus advise NI other aspects
of BEIC-B Whoa Disc only

Meer wilas 40 DI BO Track
Send £15.75 10:

COASTAL TAPE LTD
PO Box 135, London N20 O f f 2

ULTRON LTD.
ULTRON DISKS 5.25' D/S Di D 96TPl 1 0 ' s  1 0 . 9 5
Our own branded disks are of the highest quality and manufactured to the
highest specification and with hub rings

BULK DISKS100's
55.00
65,00
50's
65.00
95.00
50's
72.50
99.50

500's
250.00
270.005_25 S / S  D/D96TP1 3 0 . 0 0

5.25' D/S D/D 96TPI 3 5 . 0 025-s
3.50' StS135TP1 (i mi byte) 4 3 . 7 5
3,50' D/S 135TPI (1 m/byte) 4 1 . 7 510's
•3.50' S/S O/D 135IPI (4 m/bytel 19.95
*3.50' D/S 0 /0  135TPI (1 m/bytel 25.95
with tree library case.

3.00' Maxell/Arnsoft/PanasonicIO's 3 4 _ 9 5  I n  stock now
JOYSTICKS
MOON RAKER 1 4 . 9 5  O U I C K S H O T  II 5 . 9 5
LOCKABLE STORAGE BOXES 3.50" & 5.25" IN STOCK

As vices incl. VAT ma PIP lEfcsol Lockable Storage bumf
To order please ahem or units M

ULTRON LTD. PO BOX 907, LONDON 8E15 21313. (01-732 2826)
Neel Drier only! Possephane lime mailable IS 304 391 monad line owner-Ss

250*s
130.00
140.00
100's
185.00
180,00

DISKS

HITACHI EPROMS
2764-250ns
27128-250ns
27256-250n5
27C256-250n5
6204LP-15

164 MICRO USER September 1986

PRICES PER BOX OF 10 DISCS
ALL DISKETTES ARE GUARANTEED

MAC COMPATI
E2.25
E3.00
E5.00
E7.00
E3.50

3.5' Diskettes, Storage Master, Nashua. Sony (Box of 10)
SS/DD £ 2 3 5 0  D S /  DD  £ 3 3 . 5 0

OLE)
4164-15
41256-15
50257-15
65CO2CMOS
Cpu 2Mhz
8271FOC

8271 +  l i t  & CMOS CHIPS (Exc OFSROM) £44.25

£1.00
E3.75
E5.00

£9.00
£39.50

Advertisers' Index
21st Software  1 0 0
Abbsdish   1 2 8
Acorn  2 6
8 & S Computing  9 0
Eleebug   1 8 , 1 9 , 1 3 2
C.A. Special Products   1 2 8
C.P. Microsystems  1 4 1
C& F Associates   9 2
CJ.E. Micro's  3 8
Cambridge

Microprocessor Systems . . .  140
Care Electronics   1 0 4
Centoc Electronic Systems  1 2 8
Chalice Software  1 3 0
Clares  6 8
CMS Soft   1 4 1
Coastal Tape   1 5 4
Comlex   1 4 4
CA)mputech   1 5 3
Computer Concepts   8 2 .  83
Contex Computing  9 2
Craig Systems ..  . . .  4 2
Data Store   1 4 4
Datrontech   1 4 4
Disking  3
Doctor Solt   1 1 7
Eventone   1 4 1
Flora Electronics   1 5 4
Goto Computers   1 4 1
GPID Systems   1 1 7
Hi-Voltage   8 8
'fel   1 4 4
Incentive Software 1 5 5
Jay Soft   1 1 8
Keyzone   1 4 0
leewood Developments   1 4 0
Leigh Computer Systems   1 1 8
Linear Graphics  3 6

Mancomp    1 5 3
Mayday Software  1 5 4
Micro Media  7
Microdis  2 8
Microman Computers  1 4 3
Microtest   1 3 8
Micruvitec  6
Microvvorld  2 3 , 2 4 .  25
Mighty Micro  1 4 2
Minic Business Services  1 5 3
Miracle Technology   1 2
Modem House 1 3 7
Morley Electronics   E l
Number One Systems  1 4 3
Opus Supplies .. 51 ,107.123 131
P&H Electronics  B e l
Pace 2
Paul Fray   1 5 4
Pineapple Software   1 1 1
Printerland   1 5 3
S.P. Electronics  1 4 4
Satellite Systems 1 4 4
Selec Software   1 1 8
Silicon City   1 5 3
Sottlife .    1 4 2
Softshop   1 2 0
Software Services   9 2 , 1 2 8
Solidisk Technology   2 9 . 3 0
Star Micronics   1 3 8 , 1 3 9
Superior Software 1 5 6
System   1 0 1
Taxan   1 5
Technomatic   5 2 - 6 0
Twi lista r Computers  8 2 . 8 4 . 8 5
Ultron   1 5 4
Vine Micros   1 2 0
Watford Electronics  7 0 - 8 1
We Serve   1 4 2

FREE
RACING
ANALYSER

MAYDAY
SOFTWARE

POOLS
PREDICTOR

II yin i  ewe asked yourself land nem hasn't!I how your computer can help you on yOul Cly Iv a
Cools !mourn. here's seine "OW newt The Mayday Software KlUiS PlediCtel It's the expel lystem
that's pooreeful and soplosticated per any to osi cnMel Alth a mann* database and, pest as
importent. a Stock record of lour highly successful masons in bock n up So you can be conildanC you
have pout personal poen (meter 'mama the chance out of tilling in your coupon And completing that
super peetw's package. e Ilea Soong Abates,' program that will gum you the low down on any Noise
race - without
I 986031 version non available lot 80C, Electron and Spectrum I please state your compner when
orderun0

181 Portland Crescent
Stanmore, Middx. HA7 1LR

BULK PACKS
5i ' 50 Disks

E32.00
£40.00
£44.00

LIBRARY CASES
TO HOLD 10 DISKS
EACH -- ONLY

25 Disks
SS/DD(48TPI) E 1 7 . 5 0
DS/DD(48TP1) E 2 1 . 0 0
DS/D13(96TPI) E 2 3 . 0 0

LISTING PAPER
, 94' microperforated Cogsrn 2000 sheets £14.50 inc. £3.00 P&P)

N E W -  16K NON VOLATILE RAM MODULE
Very compact design. Same footprint as a ROM. Plugs into any
sideways ROM socket. No solderihg whatsoever. Guaranteed to
run all ROM based software. Rechargeable battery contained in the
module. Write protect switch included. Comes f 2 5 . 0 0complete w i t h  so f twa re  o n  5.251n d i s k .
(40/80I). e a c h
FLORA ELECTRONICS
14 LEVER STREET.PICCADILLY,
MANCHESTER MI 1LN
Till 051-225 3553

ALL PRICES INCLUDE
VAT AND P&P
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The amazing, combined text and graphics adventure generator enables
you to produce fast, compact adventure games with the minimum of effort and
the maximum of creativity. Stunning graphics can be created quickly and easily
with the powerful picture generator that has many features including:– dot,
circle, elastic line, ellipse, fast fill, shading, step by step review, easy editing and
the ability to merge pictures.

The comprehensive, intelligent command interpreter can handle complex
sentences and multiple input commands. There is also an extensive text com-
pression facility that allows you to produce far more detailed and numerous
location descriptions. Plus a full function editor, automatic word formatting, a
logical command interpreter and an abbreviated input acceptance facility

So unleash the power of your imagination now with The Graphic
Adventure Creator, foryour BBC B computer. Available from all leading retailers
or direct from Incentive on 0734 591678.
INCENTIVE SOFTWARE LTD. 54 London Street, Reading RGI 4SQ.

[lease rush me, for my BBC B Compute;-1
THE GRAPHIC ADVENTURE CREATOR
LI Cassette 22.95 ( 2 : 1 1 1 • 1
'i  Disc f 2 7 . 9 5
I endose Cheque/PO for
or please debit my Credit Card
No.
Name_
Address

The GRAPHIC
ADVertAruRe CRGATOR



COMPATIBLE
WITH THE BBC

B, II+ AND
MASTER
SERIES

The first mission —  destroy the
rondos  tar  a bit matt K e r e t

%trove the Pod end maks your
escape.

Cabe  the fuel and steer deer of the
W a d e  w i d e

Sboot the ectNator t o
emrence door.

open the

ir

REVIEWS Of THRUST ALREADY PUBLISHED
Zzopt 64: 'The most enjoyable game we've played for ages ..."
— A ZZAPI SIZZLER.
Computer & Video Oomeelhrust is a simple but totally
addictive game ,  ." — A C+VG HIT!

Now available for the BBC Micro and Electron
The Commodore-64 version of Thrust (published by Firebird Software) shot immediately

to Nal in the software charts and was greeted with rave reviews throughout the computer
press, Equally addictive and just as enjoyable. the BBC Micro and Electron versions of the game are set to emulate
this performance
Thrust is simple, fun-to-play, yet totally realistic and intensely challenging_ Your mission is to visit 24 planets in turn
collecting the Klystron Pods and if possible, destroying each  planet's reactor system. Your spaceship and the pods.
which are heavier than the spaceship move authentically subject to the laws of gravity inertia and momentum —
Indeed the game's author, Jeremy Smith holds a First-Class Honours degree in Physics! Careful planning of your
manoeuvres is essential in order to prevent the pods swinging out of control and dragging your -  - - --
spaceship to destruction
To odd to the challenge, the planets hove different gravity rates and, as you progress through the
game, some have "reverse gravity" or "Invisible landscapes". They are defended by automatic
limpet guns strategically placed to protect the pods and fuel tanks — the only source of replenishment
for your limited fuel sur3ply. The smooth screen-scrolling, Which is exemplary, and the realistic action
gives the player a fascinating feeling at floating through space

111111111KCO ION COMPETITION COMPETMON COMPETITION
PRICE: E7.95 (cassette), VI1.95 (BBC disc)

It you complete the mission by collecting the pods from all 24 planets, you can enter our competition. The prizes include the beautiful
trophy (pictured on the right), M O  cash, and 3 copies of the captivating book "The New Atlas of the Universe" by Patrick Moore
Closing date: 31st January, 1987, othikamrst

discs

u ' d " r '

S U P E R I O R  S k i  n R e e , g e n t  House,

Arxess

VISA
b O o l s  by • endow and pacli nig is

hsieln

e e e

g  Leeds LS7 lAX.sonillAn • 24 HOUR •  Faulty committee a n dmil b e  "enlacedv i  Telephone: 0532 459453. ANSWININti StaVICE TREPSIONt  POO ORMS immediate,'

WE PAY TOP ROYALTIES FOR HIGH QUALM SOFTWARE

/4r- , 4\ l'--

1 c - - ' 1  1  ' ' ' ' ' '
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MICRO
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I planets, you can enter our competition. The prizes include the beautiful
Exiptivahng book "Itto Plow Atlas of the Universe" by Patrick Moore

OUR OtIMPANTIR
•  A l l  m o d  e•does Ore

H o u s e ,  1 1 5 A d e s p o k e o c l  t tylble 24Noun  t•• f i n t - c k n •  p o o
•  Pos luge  c3,,d C•>Cieekg is

bee
•  F e "  coseal les e n d

4 5 9 4 5 3  2 A  HOUANsw,CMG SE-FEVICE ;OR °MRS
R 111(-P140Ill d e r s  %ell be mr,AuCed

FOR HIGH QUALM SOFTWARE

BBC
MICRO
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A Database Publication

Preview
WYSIWYG for
View files

Simplify
Easier word
processing

Top-selling guide to the


