
All you want  to
know about the
BBC MICRO!
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Explore ENVELOPEs
the hands-on way

Larger letters for
little ones
Stepping motors

step by step
PLUS lots more
games, utilities
and techniques
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Win three of Pace's
powerful new Grapevine

modems, together with
Commstar — your own

passport to the exciting
new world of computer

communications.
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Multiply your graphic
windows, with

spectacular results!
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Defend the dam in this
all-action blockbuster
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ORIGINAL SCREEN DISPLAY
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*DEFINE IN ACTION
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WHOLE SCREEN DUMP

Prir  tmaster
Joining our already extensive range comes PRINIMASTER a sophisficated onnier
handling uhlity ROM PRINIMASTER will be  released in several versions catering for
each of Me most popular printers on the manret This first PRINTMASTER ROM
supports a  range of EPSON printers MX80, RX80, F M  and Other compatible
printers
All commands in the ROM must be preceded by an osterisk and con be  used
like oil normal operating system commands from within BASIC programs etc I t  is
olso possible to use them from WORDWISE and other language ROMs

PRINTMASTIER supports three types Or screen dumps The most flexible ( * ( D U M P )
allows any graphics on the screen to be dumped onto the printer. This will
operate in any mode, the colours being displayed as shades Any port of the
screen may be printed at any position on the paper in any one of tour
orientations I t  is also possible to magnify the screen dump by any lactor x2. z.3.,
xA etc.

A special feohire 011OWS true Mode 1 screen dumps with TELETEXT text and
graphics, colours (as shades). double height etc

ItiDUMP allows any text mode to be  dumped and *FOOMP will outomatically
print the contents of a  tile on disc to the printer WHILE the BBC machine is doing
other things, running other programs etc

*DEFINE allows the redefinition of any user definable character in the simplest
possible manner See screen photo opposite u  SAVE and * U  LOAD can be used to
save or load all user definable characters

*WINDOW ollows the user to interactroely define a  graphics window this controls
the part of the screen printed in * G D U M P this is a  very much easier method of
defining graphics windows than the normal IOU statement

£33.35 Incl. VAT and p&p!

The °bows list is only a  traction of trie commands in the PRINIMASTER ROM
Others include *CENTRE. *UNDERLINE. *ITALIC. *MARGIN etc. etc. which provide
total control over the printer Order as PRINTMASTER (Epson).

& V P U T E RONCEFTS n o l i m m o m m i l m mt . g
A  41p,

16 Wayekle, Chippswikild, H•rtkwdshire WD4 941 Tol•phon• Kkgs Langkby (39277) 69727
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Stills Software
invites you to a private

showing of all their learning
programs-for just

It has been calculated that 60% of
people who buy home computers want to
use them for educational purposes—but
that only about 10% ever do so.

It isn't surprising. Games are easy
come, easy go—and are on sale every-
where. I f  you buy a dud—well, better
luck next time.

Educational programs are different.
You're looking for quality and lasting
appeal—which is what Sulis Software
programs are all about.

Then there's the problem of level.
Age is no guide to ability or knowledge,
and a program which is too easy or too
difficult isn't much use. Shop assistants
aren't always knowledgeable, a n d
magazines are full o f  games. People
know it's important to choose the right
programs—but how do you go about it?

The pleasure of learning
For 10 years people have been

using our products to  improve their
language skills. Writers, journalists,
linguists, teachers and designers have
worked with us to create materials which
help people to learn—and to find pleasure
in learning.

Now learning has a new dimension.
Sulis Software programs offer new
opportunities for every family to benefit
from the individual tuition that a computer
offers.

A unique offer
People a r e  choosy  a b o u t

educational software—and rightly so.
You need time to look at what's available
and decide f o r  yourself whether a
program is right for you or for your
family. S o  we are offering you a
demonstration cassette o r  disk with
samples of all our programs to run on
your own computer in the comfort of
your own home.

As you see each Sulis Software
program in action, you can judge for
yourself what the level is; whether you
like the content, the graphics, the way the
screen is set out and all the other factors
that go into a good program.

English and French
Sulis Software specializes i n

programs for  English and French—
although we do have other subjects. Our
programs aren't dull revision notes on
screen—they are designed to improve
spelling, vocabulary and grammar.

With English programs, that means
better results in every subject, as well as
better results from job applications. For
French, it means increased fluency and
accuracy.
Our promise: every time you sit
down to a Sulis program, you'll

enjoy yourself—and you'll
learn something.

r :  out and mail today. while srecks last.
TE Sufis Softwire Ltd., FREEPOST, 4 Chutch St., Abbey Green. Bath BAI I  fP
Tirk the rTekr hoe for lour coorpoo, ono. cosset.. Or citsk.
BBC,Al Sampk A 'spelling, vocabulary and grammar' CoNwtic i t  U  1 ) . k  .0 12 LI
BBC'S Sample B (French. Shakespeare and hIstory) Cassette NI El  0  E i t , k .  to 12 0
Commodore 64 1111 pmgranis on one CAMIle OC disk) Cassette la Cl 13 D n a  e  £2 0
Spectrum 4 K  tall programs no opt casr.ettel C a s s e t t e  r L I  0
Please send me a colour catalogue of your programs_ 0

Please supply the items ticked above to ( P l e a s e  write in BLOCK CAPITALS)

NAME

ADDRESS

Cncia5e my chequernioriey order made payable to Sulu Software Ltd tor E
or — I  wish to pay by (please belt bust V I S A CI A C C E S S  3  MASTERCARD t I
My  e r e &  card

number is- H I 1 1 1 1 1 1 1 1 1
Name r

L e d

A satisfied user
Young Alastair M .  failed his

English Language 0  Level last June.
He got a Grade D. He wrote to us
earlier this year:

" I  would l ike to compliment
Sulis Software on their achievement
in producing English teaching
programs which are both enjoyable
and usefully informative.

"I u s e d  t h e  programs
Wordpower and Besieged as part of
my preparation for my English GCE
0 level exam re-sit, which I  success-
fully passed with a Grade A result.

"It was essential that I passed
the exam, a n  English language
qualification being essential for entry
to universities."

Try before you buy
Sulis Software sample cassettes

only cost El. I f  you prefer to use a
disk, you can order a demo-disk for
E2. A n d  the cost o f  the sample
cassette or disk is deducted from your
first order.

Whether you are looking for
games or grunt-work, whether you
want a program for a pre-schooler or
an adult—you'll find a program to
suit you.

Take advantage of  this very
special offer and send off for your
cassette or disk TODAY.

Solis Software Ltd
4 Church Street Abbey Green Bath BA1 1NL
Z .10225161  929 Te le .  444337 Actbus GB

If you prefer. you can order b5.
phone using your credit card
Tel. 0221 hin29
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The Micro User welcomes program list-
ings and articles for publication. Material
should be typed or computer-printed, and
preferably double-spaced. Program list-
ings should be accompanied by cassette
tape or disc, Please enclose a stamped.
self-addressed envelope, otherwise the
return of material cannot be guaranteed.
Contributions accepted for publication
will be on an all-rights basis.

c 1 9 8 4  Database Publications Ltd. No
material may be reproduced in whole or
in part without written permission. While
every care is taken, the publishers cannot
be held legally responsible for any errors
in articles, listings or advertisements.

The M ic ro  U s e r  i s  e n  independent
)41131ication and neither t h e  8 8 C  nor

Acorn Computers Ltd are responsible for
any of the articles in this issue or for any
of the opinions expressed.

Trade distribution in the UK and overseas:
Contact Steve Fletcher, Circulation Man-
ager of  Database Publications at  the
above address or telephone him on
061-480 4153.
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CONTENTS

NEWS

BEGINNERS

(-MEMORY
Short of bytes? Larger programs for disc users
with these cunning overlay techniques.

r BIG LETTERS
Brighten up your programs with our large
letters utility that's much ,much more.

ADVENTURES
Our forthright columnist takes her usual
critical look at the world of adventures.

(-SOFTWARE SCENEOur team of frank and thorough reviewers
assess the latest software releases.

7-MACHINE CODE

Procedures are the subject in the latest of our
simple series on Basic for the novice.

Learn where to store machine code in this
easy-paced excerpt from Ian Murray's book.

SOUND ADVICE
We reach the end of the series with an

\..s. explanation of amplitude envelopes.

DUG DIG

( K e e p  in touch with the latest happenings inthe eventful world of the BBC Micro,

Further adventures of Spaceman Bill as he
dodges aliens and grabs the crystals.

PROBLEM PAGE
Mike Cook tells you the things you've always
wanted to know but been afraid to ask.

SPIRO

( DOWNLOAD
[ W e  show you how to multiply your graphicwindows — with spectacular results

Upgrading from tape to disc can cause
memory problems. Here's the remedy.

EEP



GAME of
the M O N T H

1)111112,12)135
-

Defend the the dam from
submarines arid bombers
— an action blockbuster.

Page 82 _}

Spreadsheet
special

ROM-based spreadsheets are
beginning to appear for the
BBC Micro. But what exactly is
a spreadsheet and what are the
alternatives? We investigate.

START HERE
A gentle introduction to the
world of spreadsheets. We
show you what to look for.

— Page 68

VIEWSHEET
Our exclusive pre-release
assessment of Acornsoft's
companion program to VIEW.

-  Page 71

ULTRACALC
We examine BBC Soft's
spreadsheet that everyone's
talking about. How good is it?

Page 72

COMPETITION

210

WORKSHOP
Full details of a versatile utility that allows
partial renumbering of programs.

196

TYPING IN LISTINGS
Further explanations of Jim Notman's
formatter — with Mode 7 firmly in mind

Our simple conte5t could be your entry to the
world of computer communications.

HARDWARE REVIEW
A candid comparison of two digital plotters,
and an evaluation of  an electronic diary.

LANTERN
A short, simple and colourful demonstration
of the BBC Micro's powerful graphics.

BODY BUILDING
Control the world with stepping motors! Mike
Cook's step-by-step guide shows the way.

TAPE & DISC OFFER
Save yourself the chore of keying in listings
with this month s cassette or disc.

I 1 6 1  I  ENVELOPES
A hands on approach to mastering the
intricacies of the ENVELOPE statement.

I 1 6 6 1  BACK ISSUES
Make sure your Micro User collection is
complete. All you've missed and how to get it.

BOOKSHOP
We've chosen 10 of the best books for the BBC
Micro for this month's offer to readers.

SUBSCRIBE NOW
A year's subscription to The Micro User will

•••• b r i n g  you a FREE Micro User cassette.

MICROMAIL
The page you write yourself. Just a small
selection from the flood of  letters pouring in.
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SERIOUS DECISIONS
NEEDIT-IE SUPPORT

OF OUR& COWIVINS

Most serious users of
micro computers require
the facility to display in 80
columns, especially for word
processing. Try this on most
monitors and the result will
be a frustratingly fuzzy image

The Microvitec CUB 653
gives the user not only
glowing colour, but also pin-
sharp-images, thanks to a
medium resolution screen
653 pixels wide by 585 high,
plus a selective transmission

panel giving super-high
contrast. These features
make this model from the
CUB range of monitors
he perfect partner for
he high resolutions
enerated by BBC B,

SINCLAIR 0 L., 1.13.M.,

MICROVITEC

COLOUR DISPLAYS

ELECTRON, ORIC, APPLE
and Ile, and many others.

So if you wish to sharpen
your image, whether in the
office or at home, decide
Microvitec:

Remember—the highest
quality doesn't have to
mean the highest cost.

Call at your local dealer
or contact us direct and well
send you hill details with a
pleasant surprise — our
price list.

Microvitec Ltd., Futures Way, Bolling Road, Bradford BD4 7TU. Tel: 10274) 390011. Telex: 517717.

Microvitec Monitors are available lrom your specialist local computer dealer, selected branches of W. H. Smith,
lohn I ewis Partnership. Lasky's, lohn Menzies and other leading retailers.



The BBC-Sideways RAM System

The BBC Sideways RAM:
The most exciting add-on for the BBC micro, which many have been waiting tor
Acorn to produce!
Whet is the Sideways RAM?
The sideways RAM is a I6K I upgradable to I 2BK) memory board which fits into
the rightmost ROM socket on your BBC micro. The sideways RAM is an
essential piece of hardware for any BBC computer. Strategically integrated into
the BBC system, the system CAN:
Answer delimtively to shortage of Sodeways ROM sockets.
The Sideways RAM is capaele of running sideways system software such as
languages. wordprocessor, electronic spreadsheet. etc.
Increase free memory for eangoiages, add more entries to disk:
The sideways RAM can also be used to increase available memory by moving
disk workspace into sideways RAM PAGE is then set to the lowest possible
value i.e. &OE00 thus rendering tape based software fully compatible with
Acorn's disks. Furthermore, the disk directory is given extra space so that the
maximum number of entries* increased from 3110 154. Clearly, there is no way
that Other disk filing systems can offer such performance.
Increase text space for wordorocessor
The Sideways RAM can also be used to increase effectively WORDWISEs text
capacity from 24K to 32K or to a  full 64K with the Silicon Disk. With the
Sideways RAM system. you can create a whole chapter of a book in a single file!
Machine code programmers using the Sideways RAM facilities are exception-
ally favoured the system can create assembly modules of up to 64K in size, up
to 24K of space for labels and variables. A typical 8K machine code can be
assembled in 2 minutes by BASIC, even directly to Sideways RAM,
Add a silicon disk to your computer:
It you have 128K of sideways RAM. part of it 1112K) can be turned into a silicon
di 5k If you have a single drive, the system MI address your floppy disk as drive 0
and the silicon disk as drive I ior 4 if you have 2 or more) but with a dill erence!
The silicon drive has the capacity to load a 24K program faster than you can
remove your finger from the 'RETURN' key with no clicking noise, no °moll LED.
no wear I t  can make you a backup Soppy in 15 seconds from the original.
proofread your wordprocessor texts nearly as fast as your own speed or re-
create a relocatable documented source code from an BK ROM in minutes. The
sheer speed of sideways RAM is absolutely ideal for programs like BEE BUG'S
MASTERFILE (database applications), SPELLING CHECKER. VIEW tword-
processing), Computer Concepts GRAPHIC EXTENSION (LOGO, Sprites
etc). BASIC, PASCAL BCPL etc. Many other applications including games like
ADVENTURE or CHESS will benefit from the ability of the Sideways RAM to
make colourful 3D•grap4,ic look like a movie picture or retireve any record in
milliseconds. With the Solidisk fitted. the BBC outperforms most 16  bit
machines

Free software with every sedeways RAM system'
The Sideways RAM comes already with lots of free software (on a 40 track single
sided diskette) Sideways system software is free to all srL users, now arid for
future additioes. All programs are given in basic source code and you are
encouraged to personalise. Benevolent contributors will be rewarded with free
hardware gifts. For example •STLOE0a and • STL I 54' to set PAGE -80E00 and
allow 154 possible filenames, •STL DISC to create and maintain the SILICON
DISK with extra commands like *FORMAT. *VERIFY and • DCO PY. 'WORD32'
and • WORD64' to increase text size for WORDWISE to 32K or 64K characters.
STLASM to produce very large (up to 100K) assembly programs and a few other
demonstration programs. Soon to be released' STLBASIC to run basic prog-
rams right in the Silicon Disk,
Increase The computer power by increasing sideways RAM:
The power of the BBC relies on its intelligent use of software where several
sideways RC)Ms execute different tasks such as filing. calculating, drawing,
processing, playing music, talking. compiling, debugging etc The bigger the
sideways RAM. the bigger the task the computer can handle.
Beets:40y designeri easily installed, no soldering required.'
The sideways RAM was first introduced and the first issue sold Out at the
ACORN USER SHOW (Sept. 83, London) The new issue has been exhibited at
the PCW SHOW (Oct Nov. 83. London), was on general distribution release at
the BBC USER SHOW (Dec. 83 Westminster. London). reviewed by all major
BBC micro magazines and user clubs and since then every week. hundreds of
BBC users discover the convenience of the Sideways RAM system.
You can install it in 2 minutes and do not need to solder.
You can buy the 128K Solidisk now or a 16 or 32K Sideways RAM and upgrade it
later 1 you needs grow.
Further upgrading is very simple' from 16K to 32K is by straight exchange (cost
C15 »• p&p), from 32K to 128K is by plugging in the SOLID ISK extension (see
figure 3) onto the 32K sideways RAM II costs Just £85 plus p&p.
You can also take advantage of the cheap hardware add-ons such as EPROM
PROGRAMMER (E15) and EPROM ERASER (19.95) designed specially to
Compliment the sideways system

r "

-
Soon Available: Solidisk's Floppy Disc Systems:
S I L  also produce DISK PACKS which comprise all the necessary IC s. DFS
ROM, manual, connecting cables, demonstration diskette in different storage
capacities ranging from the basic 1 COI< disc system to 1 BMB dual drive system.
Both single density and double density are supported, fully compatible with
ACORN disk system and the sideways RAM system. The choice of single or
dual density is yours and there is virtually no difference in price.
SINGLE DENSITY DISK SYSTEM: based on the Intel 8271, the single density
disk interface consists of a set ot IC' s to be added directly to the BBC board and
is comparable to Acorn's disk interface upgrade. You choose 1 or 2 drives (up to
4 drives are supported). they are all half height units and usually come from
TAN DON. SHUIGUART. TEAC ci; CANNON with capacity ranging from 100K
to 400K per drive (switchable). The single density disc system uses normal
FM IBM compatible recording technique. soft sectored 5i 'closkelles commonly
available. Discs formatted with this system has 10 sectors of 256 bytes per track
(2.5K bytes). a 40 track drive will offer 100K of storage using this system, a 80
track drive will offer 200K bytes and a double sided 80track drive 400K, only 2 of
the later can be used on the BBC The real advantage of the single density disc
system is neatness, the disc chip set goes neatly on the BBC board.
DUAL DENSITY DISK SYSTEM- based on the NEC 765A, the dual density disk
system Offers both single density and double density using MFM recording
technique. The disc interface comprises a set of 1C's and a small module
plugging into socket 78. The advantage of the dual density disc system is the
needy twofold increased storage capacity with the same disc drive.
For price information, please refer to ordering coupon below.
Detachable Keyboard Case and Integral ComputecOlsk Case:
To compliment the Single and Dual Density Disk systems, we have commis.
sioned a large plastic moulding firm to produce a beautiful injection moulded
housing for the keyboard alone and a sturdy replacement case lop for the BBC
computer capable of accommodating 2 disk drives and supporting a colour
monitor.

Epson Printers and Sanyo Colour Monitors, Magnetic Media:
We Stock  t h e  w h o l e  r ange  o f  E P S O N  PRINTERS.  S A N Y O  C O L O U R
MONITORS, VERBATIM, etc. floppy discs at very competitive prices.

THE BBC SIDEWAYS RAM SYSTEM
SOLIDISK TECHNOLOGY LIMITED
HEAD OEFrCE r  SWEYNE AvENuE
SOUTHEND ON SEA. SS26.10
TEL' 0702) 354 674 5
hem
BBC I 6K Sideways RAM rSWE1161
BBC 32k Sideways RAM rSWR32)
813C 128K Sideways RAM (Solidiski
2764 27128 EPROM Programmer tor TR. Users
2764 Blank EPROMs, pack or 5
2712a Blank EPROtals. pack of 5
LIVIPAE. 15 minute EPROM Eraser
Please add El post and peck.;

Single Density Dish System mot Drive. interface.
DES ROM, Leads end Manual:
1CO4( Dusk Pack
2004( 'Save Drivel Disk Pack
2 k 200K 0 'S Single Drive Dusk Pack
2 k 200K 'Oust Drivel Disk Pack
2 i 400K I Dual Drivel Disk Pack

Due: Oensq Oprton Please lick E l

Detachable keyboard Case and 24' Calve
CPU Case
Sanyo 14- ColPue Monitors
Normal
Medium lIdeal toe BBC)
we'y llegh Res lei  Cad Works
Please add CS Carnage costs

EPSON PRINTERS PROM C199 00. RiNG FOR DETAILS.

£39.65
C54 95

E139 95
£1500
£30 00
C60 00
£1999

C219 00
£269.00
C319 00
£490 00
E589 00

£19.99
C10.00

C199.00
£299.00
C399.00

.Pleale delete LuMpleic
I '  apnficaNt
• I enclose a cheque
P.O. payable tu
SOLMISK
TECHNOLLitilf
LTD

kharxr rn, A , c s ,  bArclay am,M1111 T O T  r

Astk I  I  L  1 1 1 1 1 1  I  t i l l  I
•%01)REs, 1 1 1 1 1 1 1 E 1 1 1 1 1 ]
1 1 1 E 1 E 1 1 1 1 1 1 E 1 1 1 1 1
1 1 1 1 1 1 1 E 1 1 1 1 1 1 1 1 1 1
1 1 E 1 1 1 E 1 1 1 1 E 1 1 1 1 1 1
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T E C H N O M M I C  B B C  Computer & Eeonet Referral Centre
01-452 1500 01-450 9764 01-450 6597 Telex 922800

TECHNOMATICIur in depth stocks allow us to offer immediate deliveries on most items and our aim is so provide the
60,t inailabk products at competitive prices. In addition to the items listed abuse we carry extensive
s tq wits of: connectors, connector amemblies. components including IT Ls, CMOS, R4 Ms, E P ROMs
and CPUs. Spares kir the RBC computers are normally avaibble from stock. Orders from government
departments, public bodies, hospitals, schools, colleges. universities and recognised PLCs welcome.
%Ne specialise m world wide exports. No VAT on exports. Our specially negotiated freight charges to
man) countries ensure the customer considerable savings on charges.

We have a range of printers
that will meet most require-
rue nts.
EPSON—the h i g h  qua l i t y
dot-matrix printers that set

 the  s t a versatile ndparridn ti en rt theindustry—s-) th etprovide
 p e r f o r m a n c e the optimum inI N

•,,,,,.. &  reliability The  RX80/F1
Provides all standard printing
& graphic functions, (single
sheets & perforated paper),

with the de-luxe FX80 giving in addition proportional
printing, italics, programmable characters etc
The FX100 also allows the use of 15" wide
paper. The JUKI daisywheel provides a
quality normally found in printers costing
far more. Printer cables, interfaces, ribbons,
paper etc. are all normally available from stock.

TORCH Z-80 Pack:
Your BBC computer can be  converted into a  business
machine at a cost slightly higher than a 800K disc drive. The
Torch pack with twin disc drive and a Z80A processor card
greatly enhances the data storing and processing capability
of the computer (NOTE: In  BBC mode the disc pack
functions as a normal BBC drive). Z80A card comes with
64K of RAM and a CP/M compatible operating system in
ROM. The system is supplied complete with a BBC owner's
user guide, a System/Demo disc, and a PERFECT software
package_ The PERFECT software package comprises of a
DATABASE, CALC, WORD PROCESSOR and  SPELLER
commercially valued at over £1000. We are now supplying a
Utility that enables software on 40 Track discs to be trans-
ferred to 80 Track discs M O .
NOW AVAILABLE — The TORCH Z80 SECOND PROCESSOR
CARD — for those who already have suitable disc drives.
The card is supplied with all the free software, as detailed
above, presenting a very attractive package. E375.

RH LIGHTPEN:
The Acorn-approved superior design, with a programmable
'push-tip switch, status indicator LED and an interface box.
Supplied complete with manual, full software and basic
demo programs. E39(c) Colour graphics Cassette E8.65(d)
Disc E10(d).

GRAFPAD
A low cost graphic-tablet offering the performance and
durability required f o r  t h e  business, industrial a n d
educational user. It is small, accurate & reliable. Workingarea: 240 x 192mm -4- Menu area. 025.

BUZZBOX
The micro modem, a  full feature, Originate/Answer, 300
Baud, CCITT V21 modem — direct connect with BI approval.
Uses include inter-office business use, as well as hobbyist
use_ (not for use on Prestel). Can be powered by batteries E69.

KEN DA DMFS
A truly professional double density OMFS with several unique
features:- *requires no RAM i.e. PAGE,--&E00 *uses standard
CP/M filenames & disc drive conventions no  limit to number
of files *single/double density automatically selected *runs
most 'protected' software *enables 80 Track drives to read40 Track discs.
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ACORN COMPUTER SYSTEMS
ROC Model B
BBC header B Cconel
BBC Model B + DES
BBC Model B I DES+ Ecomel
Acorn Elecron
BBC Teleleid Receiver
BBC Oust Cover
Pau at Joysticks
TORCH Z80 SYSTEM
TORCH 780 Disk Pack _ E  /30 00a
TORCH 780200 Processor Card E 3 7 5  00a
UPGRADE KITS
A to 8 Upgrade Kit •
Installation
DES Krt
Installation
Econer Kit
Installation.
Speech Kit
Installation
ECONET ACCESSORIES
Printer Server Rom
Fie Server Level I
File Server Level 2
Clock + 2 Terminators
Econet User Goole
BBC FIRMWARE
12 Operating System
Basic II Rum
View Word Processor Rom •
lAtnnwise W P Rom
Scowler' W R)m
BCPL ROM Disc
Disc Dodo' Utility Rom
Teri Emularor Born
IIITRACALC Et3m 'BBC Pub'
Gremlin debug Root
Computer Concepts Graphics Rem
DIMON
TOOL KIT
Prettonaster Rom
Communicator Role •
BBC ANCILLARY HARDWARE
EPROM Programmer C O 9  DX
Smartmuuth Speech Syntnes,ser   0 . 3 7  001]
RH Imbr Pen   0 3 9 . 5 0 b
-Time-Warp" Real-Toe

CaleMar
ACORN IEEE Iriertace ANKDI

0348 00a
C389 0Cla
C429 00a
C470 00a
C17500a
C19500a

04000
ell 70c

C75 003
01500

095000
C15 00

C55 00d
02500

C47 00d
CIO 00

C41 C0c
C-136 00c

E2 16 DX
C92 013b
C10 Ced

07.500
E3200d
E52_00c
E22•00c
EU 00c
£87 00b
E30
£29 Doc
CB5 00c
C28.00c
C28 00c
C•20.D0d
£20 DOd
030.000
C2B.D0c

• E29 OCM
C282 00c

PRINTERS & PLOTTERS
EPSON EX-80
EPSON RX-00 ET
EPSON ES. 100
Printer Sharer + Cable sic
SEIKOSHA OP 1 DOA
JUKI 6100 Classy WWI
MCP40 Cot Printer-Plane,
Accessones.
Parallel Printer Lead
Senal Printer Lead
Epson Serial toren ace 2K
Epson Serial Interlace
NEC Serial Interlace

Edson Paper Roe HoldFXRD Tractor Attachment
PAPER Fanfold 20013sheets
Ribbon MX80 -•RX80 EXBO
Printer Sharer Parallel
3 computers - 1 printer -  C65.00c
Gemini Dena 10 .  0350.00a
Orme, Graphics 'Tablet 0 1 2 5 . 1 3 0 c
GRAPHICS Plotter C 2 7 0  00a
COLOUR/GREEN MONITORS (leads meld)
Mionperlec 1431 14" RUB Ste Hes CI9500a
Micrrmeac 1431P 14" RG8 -PAL Sid Res E249.00a
tAcrogtec 1431PS 14" ROB .IL PAL - Scend C250.00a
Microvilec 1451 14' ROB Med Res C299110a
Mc/met 1441 14" RGB Hi Res 0 4 2 0  00a
MCrovilec 2031 20" ITGB Std Res C 2 8 7  00a
KAGA Vision I 12“ RGB Med Res E 2 3 0  0Cia
KAGA Vision li Hi Res 0 2 5 0  00a
KAGA VISKIII III 12.. ROB Super Hi Res C358.00a
trAGA 12" Green Ell Res _  M E D I U
SANYO 0M8112CX 12- Green Hi Res C99.00a
KAGA ROB Lead C B  50a
BNC Gieen Screen Minitel lead 0 3 5 0 0
BBC COMPATIBLE 5.25" DISC DRIVES:iAll include cables. manual + tomtit rime i
100K 140 Track i C  140.00a
1COK AO Track i with psu C . 1 6 5  00a
200K .-.40.10 Track i 0 1 7 5  00a
200K 410 Track; eh Pen _  0210000
400K i BO Trace DS 1, C 1 9 5 . 0 0 0
400K IRO IDSI wilt pee C 2 2 5 . 0 0 a
2); 100K 140 Track i with pen' 0 3 2 0 . 0 0 0
2x200K AO,' 80 Track I with psi. . C400.00a
2k400K ItO Track 051 with psu 0 4 2 0  ClOa
3 'Hitachi 1 DOK Drwe . • E l G O O
Accessones:
41180 Track Switching module

A L L  P R I C E S  E X C L U D E  VAT. Please add carriage 50p
COLOUR GRAPHICS PLOTTER:

£ 3 5 0  Othi
C250•00a
£450 00a
EBB Ofk

E 15000a
C-3513 00a
E120.130a

E10 000
CB 00d

E60 00c
E50 00c
CA2.00c
£17 00c
C37.00c
C13 50b
ES 50c

E30 00c

This robustly built 3-colour graphics plotter provides both versatility &
precision. The carriage can be moved with an accuracy of 0.025 cm,
over an area the size of A4 paper. The plotter bed can accept paper &
far thicker materials, at sizes of up to A3. The basic plotter carries three
pens each of which is software selectable. Optional accessories that
can be fitted include: Scriber, miniature drill, router, and high-resolution
optical sensor for scanning. This versatile plotter can provide anendless source of creative ideas.

3" HITACHI DISC DRIVES
The latest in minature data-storage technology, Totally hardware &
software compatable with 514" drives (can be used together!). Supplied
complete with format disc, manual, cables etc. 1160(b).
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Everything you need for your BBC Computer
Plus friendly service and professional advice

Single Disc Came CZ 00d
_ Double Disc Cable

OISCS..Pkrul 10 WA B A S H
£8 50d

3M
6502 M./Code tor Beginners .  .
6809 Assembly Lang Programme

40T SS..S0 £ 1 4 0 0 C16.00c Advanced Pate Tech km BBC
113 •It
RHO;
'EU
1000a

40T CISi00   C 2 2 . 0 0 c
801 55.,00 E 2 4 . 0 0  C 2 6 . 0 0 c
801 OSIDO C 2 6  00 C 3 0 0 3 c
Lee Time Warranty on 3M Discs
3- Double Sided Disc E a c h  £4 20d

Advanced 8502
Advanced User Guide
Assembly Lang Pro on the BBC
Assembly Lang for the BBC
Assam* Lang PlOil kir Electron

000d
a Me
000c
000c
2.00c
700c
7.00c
350
 &Sit

FLOPPICLENE Drive Head Cleaning Kit
Disc Library Case
Disc Fee Case 3E1'40 • •
Disc Lockable Case 30,40
Dist Lockable Case 60.40
EPROMS.
Please phone tor availability
SOFTWARE:
ACORN MERLE BUSINESS SOFTWARE
Invoicing Stock Control. Accounts Payable

£14 50c
£25011

• CE100c
C15,00c
£27 00b

Assembly Lang Programming
Basic Ping on the BBC
BBC Basic
BBC Basic tor Beginners
BBC /Acre tor Beginners
BBC Micro Compendium
BBC Micro Disk Companion
BBC Mien) Expert Guide
BBC Micro GrallfiCS Sucnd
BBC Micro in Educatiun

5.00c
0,00a

Accounts Receivable. Order Processing
Mailing System E a c h  £22 650
CashBoce cm Disc C 5 2  00c

BBC Micro Revealed
RCP( User Manual. •
Beyond Basic •

5 CO( FAA ACCOINOS On Disc C52.00c Creating Adventure Nags
1000 GEMINI Leisure - Euti Range Creative Graohics

ACORNSOFT - Full Range Discovermg BBC PiliCede
500a ACORN LANGUAGES ncluding BCPL LISP Forth
)03$ FORTH with Manuals Friendly Computer Hoek
100a B8CSOFT - Full Range Graphics on the ABC Micro •
RO0a PROGRAM POWER - Foil Range Graphs & Charts
100a ACORNSDFT !Electron , - Full Range Imerlacmg the 6502.
•00a BEEBUGSOFT - Full Range Intro BBC %CM

100a Spells heck Disc C16 50d Lel YR BBC Teach U Ping
100a Design £16 50d LISP
1.00a Surerplor C16 50d Micro Basic Sound Graphics
i Oda Masterhie it:lambast). E.16 50d MOS Memory Data Book
9.00a Teletext Pack Mode 7 Graphics' C16 500 Prod the BBC Micro
500 CASSETTE RECCIADE PrOOtomminig the 6502
501 SANM OR10 Data Recorder C.34 00b Programming the 8809

Oates Slue Line £24 00c Programming the 8066:8068
BBC Tape Recorder C28 500 Programming the BBC

303a Cassette Lead C3 00d Programming the 280
5 00$ HOBBIT Floppy lope C135 000 Start Prug with Electron
5 00a
0,00a

HOBBIT Zero Memory Option
Compiler Grade C• 12 cassette

C25.00d
CO 50d Structured ProgramT he Computer Book. •

500a Computer Grade Cassette 10 oil CA 50c The Eleclmn Book
5 00a Philos Mondale cassette C3 00d TIE Data Book Vol-1.
)00a BOOKS 000 MST1 pit p C1.50..took TTL Data Book goll• •
)00a WO ',worms to the BBC £8.96 User Guide
)03a 30 MI! Basic C5 96 Using ABC Basic •
igco 35 Educational Pri:c5 £695 Limn Finney Disks

6502 Applications C9 75 Using ihe 6502 Assembil,
100c 6502 Assembly Lang Programming C12 95 180 Apphcahons BookBo
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MAIL ORDERS TO: 17 Burnley Road, London NWIO l i t )
(Tel: 01-*2 1500, 01-4506597 Telex 922800)

SHOPS AT: NW London: 15 Burnkry Road, I .ondon NWIO lED
(Dollis Hill e  2 mins walk, ampk• car parting space)

'West London:305 Edgware Road, London NV2. id: 01-7230233
(Near Edgware Road e ,

TECHNOMATIC LTD.
t II prices exclude carriage & VAT. Please add carriage as Indicated and
add 15',, VAT to the total order value. For East delivery telephone your

order quoting VISA or Access card or official order number.
(Minimum tek•phone order E5).

sop unless indicated as follows: (a) £7 (to)f 2.50 ( 0  t1.50 (d)L1.00
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C5 95
C13 95
C7 95

£1025
C12 95
C7 95

Cl 95
£795
£895
C5 95
C5 95
C6 95
£695

C14 95
CB 95
C6 95
£696
C6 50
£500

£15.00
C7 25
£895
C7 50
£6.95
C7 50
C.8 .95
C6 95
Cr 50

£1095
E5.95
£5.00
£7.60
£7.95
C3 95
C6 50
C9 95

£11.35
£10.95
£8.50
C9 95
CS 95
C6 50
C5 95
C.7 95
£9.00
C5 20

£15.00
C10 DO
C6•95

£14.56
£10.95

MONITORS:
MICROVITEC-a range of
British Made DTI/ACORN
approved Std/Med/Hi-resolution
RGB colour monitors that have a
consistent, reliable performance. Also
available in RGB/PAL/SOUND versions.
The KAGA range provides a similar
performance in 12" screen format,
Our Japanese manufactured Hi-Res green screen SANYO is an ideal
solution for high clarity 80 column text display. The KAGA green screen.
with its 'chemically etched anti-glare screen for the discerning user.
All monitors are supplied with suitable leads at no extra charge,

ACORNSOFT/MIRLE BUSINESS SOFTWARE
This long awaited range brings professional business software to the
small business user at a budget price. Available on disc only, using
genuine 'random access', each package can, if required, be linked
together to provide a totally integrated business system. Modules
comprise Invoicing, Order Processing, Stock Control, Accounts
Receivable, Accounts Payable, Purchasing, Mailing System_ Each
package C22.651d)

ACORN IEEE INTERFACE
A fu l l  implementation o f  t he  IEEE488 standard,
providing computer control of compatible scientific &

technical equipment, at a lower price than other systems.
Typical applications are in experimental work in academic
and industrial laboratories, Phone for details. £282.

DISC DRIVES •
A full range o f  disc drives fitted with quality Japanese
slimline mechanisms, (such as TEAC. MITSUBISHI etc,) are
supplied ready to connect to your BBC, and come complete
with necessary cables, formatting disc, manual etc. TEAC &
MITSUBISHI mechanisms can operate in single and double
density modes. The switchable disc drives give the user
flexibility by allowing access to both 40 8 80 Track discs.
The 40/80 Track switching module can be simply attached
to your standard 80 track drives thereby vastly increasing
their versatility. We have a full range of diskettes, variety of
disc storage cases, disc-drive cables. The Roppiclene head
cleaning kit, is the ideal
way to ensure optimum
performance o f  y o u r
drives. The use of dispos-
able cleaning discs elimi-
nate the risk of recontami-
nation and abrasion, and
ensure continuous data egocapture and transmission.

\

"•lnit •

TELETEXT
Converts your BBC into a  fully fledged Teletext Terminal.
In addition to normal reception of Teletext pages, it is able to
'download' software as well as saving standard pages on
any of the tour TV channels. E196.

ULTRACALC
With advanced features, such as: *Handling of labels as well
as numbers, as values, allowing the search of a list by a
meaningful name, instead of just a number. *Efficient memory
usage allowing large spreadsheets t o  b e  constructed.
*Variable width columns. Facilities include SUM, Replicate &
most mathematical functions. It  helps you to create and
manipulate *Budgets *Cash-Flow forecasts *Price Lists
*Balance Sheets  T i m e  Sheets *Order  En t ry  *Small
Databases *Scientific Calculations etc. E65.

MIC ROTEXT
Developed by the National Physical Laboratory is a program-
ming system designed to simplify the production of a wide
range of man-computer dialogues. Using MICROTEXT, an
expert in any field can construct their own complete courses
of computer-based instructional material. Applications include
interviewing systems, teaching packages, training courses
and interactive demonstrations and simulation. Cassette
E43.35(c) Disc E52(c),

C o n t i n u e d  o n  p a g e  1 1

INSTITUTIONS & EDUCATIONAL
ESTABLISHMENTS

Our bulk purchasing power enables us to provide very
competitive quotations, as well as being able to supply in
quantity a very wide range of equipment, accessories and
spare parts from stock.
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CHASE DATA LTD

MODEL 1 1 0 210 221
FORMATTED
CAPACITY OF SINGLE DRIVE
ON BBC MICRO 1 0 0 K 2001< 400K
SINGLE DRIVE
IN CABINET £ 1 7 0 £198 £236
DUAL DRIVE
IN CABINET £ 3 2 0 £370 £437

C MICRO USER M a y  1984

UNIQUE FACULTY: Only CHASE DATA utilise
the two colour LED on the Canon 221 disc drive
to show track mode selected and ready status:

40 track mode
80 track mode
Power on
Selected drive

110/210 DUAL
DRrvE SYSTEM

CHASE DATA LTD
PO. Box 6, VVoking, Surrey GU214PB. arrollb (Tel: 0784 38487).Ina

: LED Green
:LED Red
: Half-illumination (red or green)
: Full-illumination (red or green)

221 DUAL
DRIVE SYSTEM

CHASE DATA LTD are pleased to annouce the launch of the latest generation of Canon disc drives —the ultra slim
model 221 (double sided 80track) — TRULY SUPERB VALUE FOR MONEY

U All inclusive meansDisc drive + case + all power and data cables + U.K.
carriage + ublibes disc & manual 1- VAT

Quality product
The Model 221 is available with its own custom-built

secondary switching power supply. Safe, low in heat
generation and outstanding value at f:25 (inc. VAT)

U F u l l  service supportOur units come with a full 1 year warranty on parts & labour Disc
dnve service is via the leading UK. Independent Drive Service Company.

EPROMS 2764-250 nS (5.75p each.

Send remittance (Cheque only please) with your order to:

All inclusive price list

All units available with on-board power supply.
Additional cost: £25. 1•,• 1'151



T E C H N O M A T I C  B B C  Computer & Econet Referral Centre01452 1500 01450 9764 01450 6597 Telex 922800

A f u l l y  self-contained
mains-powered e p r o m
programmer housed i n
an attractive f in ished
case. It is able to program
2716, 2732/32A, 2764 &
27128's in a single pass.
It is supplied with vastly
superior software when
compared to any currently
available s imi la r  p r o -
grammer. In addition to
normal e p r o m  p r o -
gramming, you are now
able to load your favourite
basic programs o n t o
eprom.

EPROM ERASERS

UV1T Eraser with built-in timer
and mains indicator. Built-in safety
interlock to avoid accidental
exposure to the harmful UV rays.
It can handle up to 5 eproms at a time
with an average erasing time of about
20 mins. E59 + E2 p&p.
UV1 as above but without the timer.
E V  E 2  p&p.

EPROM PROGRAMMER:

•

The programmer comes complete with cables,
software & operating manual
E89 + E2.50 carriage. Software on disc E2 extra.

SPECIALOFFER
EPSON FX 80PRINTER
ONLY E325

including 138C P m " ,  lold
'Twelve Months full waorninly

Offer valid WNW
stocks Iasi

SMARTMOUTH:
The original Infinite speech'.
Still the best.
A ready built totally self contained speech synthesiser
unit, attractively packaged with built-in speaker, AUX
output socket etc.—no installation problems!
It allows the creation of any English word,
with both ease and simplicity, while, at
the same time being very economical in
memory usage. You can easily add
speech to most existing programs. Due
to its remarkable infinite vocabulary, its
uses spread throughout the whole
spectrum of computer applications—
these include industrial, commercial,
educational, scientific, recreational etc.
No specialist installation—no need to
open your computer, simply plugs into
the user port—and due to the simple software, no ROMS are needed.
SMARTMOUTH is supplied with demo and development programs on
cassette, and full software instructions, E37+ E2.50 carriage.

•  M e n u  Driven Software provides user friendly
options for programming the eprom with:

a) Basic programs.
b) Ram resident programs.
c) Any other program.

*  Programmer can read, blank-check, program
& verily a t  any address/addresses on the
Eprom,

*  Personality selection is simplified by a single
rotary switch.

*  Programming voltage selector switch.
*  Ful l  Editor with ASCII Disassembler, allowing

direct modification of memory data in HEX or
ASCII.

*  Continuous display of time left for completion
of programming.

*  Continuous display of current addresses as
they are being programmed.

'T1ME-WARP'
REAL-T1ME-CLOCK/ CALENDAR
A low cost unit that opens up the total range of Real-Time

applications. With its full battery backup, possibilities
include an Electronic Diary, continuous display of
'on-screen' time and date information automatic

document dating, precise timing & control in scientific
applications, recreational
use in games etc—its uses

are endless and are
simply limited by one's

imagination. Simply plugs
into the user port—no
specialist installation
required—No ROMS.

Supplied with extensive
applications software.

Please phone for details.
E29.00 + E2.50 carriage.

PRINT PORT
*Suitable for most centronics printers

*Supplied complete with lead
& programming.

E39 + Et50 p&p

BEEBUGSOFT
A professional range of Firmware/
Software to suit both the advanced
programmer and the user. From the
well known 'EXMON' and •TOOLKIT'
to the WORDWISE SPELLCHECK.

ELECTRON ADD ON S
NOW IN STOCK

JOY PORT
*Controls over 80%ot available
arcade games.

*Uses ATARI Style 9 pin joysticks
*Just plugs in—no soldering
*Does not overload Electron psu

E14.75 + E1.60 p&p

MA11.014 I)TrIRS -10: 17 Burnley Road, London Ni%% 10 1E1)
(lel:01-452 1500., 01-450 6597 Telex 9228001

SHOPS AT: NM I Amdon: 15 &link, Road, I Aindon NAA 10 WI)
Monis H i n e  2 milts walk, ample car parking srrace)

West London: 305 Edgware Road. Lortikm %3 2. 'M:01-7230233
(Near Edgware Road e ,

TECHNOMATIC LTD.
All prices exclude carriage & vAT. Please add carriage as indicated and
add 15% VAT to the total order value. h)r fast delisery telephone our

.inkr quoting VISA or Access card or ofkial order number.
(Minimum telephone order E51.
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WORD WISE

SOFTWARE FOR THE BBC MICRO

L)
2>
2 )
4 )
S )
6 )
7 )
6 )

ESC E d i t  M o d e

WORN I SE
C C )  C o m p u t e r  C o n c e p t s  1 9 9 2

S a v e  e n t i r e  t e x t
Load n e w  t e x t
Save  h a r k e d  t e x t
L e a d  t e x t  I t )  c u r s o r
S e a r c h  a n d  R e p l a c e
P r i n t  t e x t
P r e i r i e w  t e s t
S P O O I  t e x t

P l e a s e  e n t e r  c h o i c e _

This ROM based  word processor is simple to fit and  simple to
operate. Its greatest strength lies in its ease of  use, yet it is a
fully f ledged text processing system, with all the features you
would expect  to f ind in many  more expensive programs.

Once entered the user has total control over the text, Any
section may  be marked, this may  be a  word, sentence or
any larger p iece  of text. The marked section may  then be
instantly deleted, moved  or cop ied  to any other point in the
document. The more  complex operations are menu driven
so that the user is always prompted when necessary. When
printing a  document  the user may  specify the l ine length,
line spacing, p a g e  length etc. WORDWISE even
handles automat ic  p a g e  numbering, center ing of  text,
Justification and  many more powerful features.

This word processor has b e c o m e  the best selling program
for the BBC machine.  In the year since its launch it has
outsold all other avai lable ROM, cassette or disc based word
processors and  continues to outsell them.
146 incl. VAT and p&p.

GRAPHICS ROM
Our latest utility ROM includes over 28 new graphics related commands. These can be typed in like any normal commands and can of course. be
Included in BASIC programs. The commands are split into 3 distinct areas..

1.

2.

3.

Sprite graphics
These are multi-coloured shapes up to 24 x 24 pixels in size.
Once a sprite has been designed (using In-built routine) it can be ptotleci at any position on the screen and easily moved around. A sprite
can also be part ot a 'film' — a sequence of ?tames allowing animation up to 32 sprites or 'films' con be active on the screen at anytime. A
'film c a n  contain up to 47 frames, each !fame being any sprite image

LOGO *turtle' graphics
By using simple FORWARD. BACKWARD, LEFT and RIGHT commands a 'turtle' can be moved very quickly around the screen, producing
intricate patterns by the most user-friendly means. Including these commands in structured BBC BASIC programs provides a system faster
and more powerful than Many of the packages currently used to demonstrate the LOGO language.

The third section consists of a large number of general purpose commands, such as-
FILL which will fill ANY area on screen.

Fast circle and arc drawing
3D graphics routines allowing X. V. Z Ca-ordinate plotting
Large character printing in a range Of patterns
Scaling — allowing any part of h e  screen to be expanded or diminished
A rotate command that will rotate all plotting by any angle around h e  origin
Because his is a ROM. all the commands are instantly available. It has a built-in help menu showing the syntax of all commands Supplied
with a  comprehensive manual and step-by-step fitting instructions, suitable even for the inexpenencect This ROM represents extremely
good value for money.

£33.35 Incl. VAT and p&p,
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DISC DOCTOR
Following on from WORDWISE this utility ROM is the ideal  way
to get  the most out of  your computer  system. This ROM adds
20 new commands  to the Mach ine  Operat ing System. Most
of these ore concerned with DISC operat ion a l though some
of the commands are totally general  purpose. Disc Doctor
allows up to 60 files per  side of a disc and  includes its own
disc formatt ing and verifying commands.  Three search
commands will f ind any  string in memory  or on disc, or  will
list all the line numbers in a  BASIC program that contain the
string M a n y  other features include disassemblers, d isc /
memory editors, funct ion key listing etc. Works with all
versions of  the Acorn DFS. and other Acorn compat ib le  DFS's.

E33.35 incl. VAT and p&p.

DISC DOCTOR I  S e
O i l  l t s t e t )  ' S t a n d ) )  C t e k e .
DISCTAAE t a l e s )  t t • I S P "
001011-0;11 t i e s )  C t e d r ) )
00E00174 L a i r )   A r s ) )
D IAA O t I r k ) )  4 4 4 4 4  S t e s 1 ) 4 d r v ) )
E D I T  M a u  m e _ ) )
F I N D  t s t r )
FORM C a i r v )  t r i s  t r i m )  < t e t t ) )  ( ( T ) )
J O I N  ( i e s )  < e l s e )  C ( a T i m s ) )
MENU ( t d v x ) )
MOVE ( ( g e s t  s a g e ) )  ( t s r c  s a g e ) )
ASEARCH t e t t . )  i ( a d r ) )
MIAS ( f a d r ) )
PORTLOOD ( i e s )  ( e t a )  ( e a t )  < s t i r )
RECOVER ( t r i l l  ( a c t )  ( e t t )  ( e d r )  ( AW v )
RESTORE ( t r k )  ( a c t )  t e c i i  t a d . )  ( A O ' s )
SH IFT  ( s e x )  ( t )  ( e a t )
M O P  ( t a r v ) )
TAMESTSC ( t t e s 1 ) . . .

S I V  “ d r v , )  VErno t r i m . " )  ( t • t 1
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r no  I td:Pves viesee Twillstar Computers Limited
10411 1 7  REGINA ROAD • SOUTHALL • MIDDLESEX • TEL: ( 00574  5271-TELEX NO.25247 TIL

V
A
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PRINTERS
FREE IS !FRE 4CE . . 481E  5 0 0  SHIT TS
OF P4 P R  141TH AL I  PRINTERS

DOT MATRIX
EPSON
1--XSO

mon R N140 / 2 9 5
p•on \ H O  i m p

I \ - l I fhscc , .  faster, An astonishing 160
characters per second, proportional spacmg.
quick forms tear-oll, superscripts, subscripts,
dot addressable graphics and down loadabk
character set Standard Centronics parallel
compatible interface with optional RS-232C
current loop and IEEE interfaces. The FX-80
is pm fed and friction fed and can feed single
sheets optional tractor feedl.

S'IAR GEMINI & DM%

£389
-274z5.t• -

SID \NNk( P811

e a P i . - S l o o
4 7

Mu,

i211 CPS (Gemini). 160 C PS t i k  butter
LIeltal. Friction. tractor and roll feed. Lit ra

high resolution graphics. Normal, espanded
and sonde-mad punt. I-mphasited and doiihk
strike print. Superscripts and soh:scums True
underlining. Italics and international
character,. Downloadable sharacter set.
Interface -  tiernini tparallell, Delia !parallel
kS232i. Full one sear parts and labour

£2304e1column, Irk; ion
oHj adjustable tractor
:eat, bi-directional log,
seeking K t  S graphic...and blos k graph,
sub and super script, condensed and
cmphasisod prMi, and underlining set a r . J
horiiontal labs. sett test. oakpriurt

RI I E%I V%• A1%1 RIX PRI E R

ii)solomn, itiction and pin teed, 1211 (•PS
ifs Res and Musk graphics, 9s

emu's true descenders, normal. espanded.
-macaws] punting. emphasised and double
arike prr.,InF p r i m i n g ,  all; ')
undcO p i  and sup,
inter 1 . 1 c F  yciY, 1,-

11.0 Res M a ,  a n d
Honahracior • , . 1 1

II

r  k N N F S N I  tNN
841

I.

I lirtirtualits all column serial dot n o r  is
punier d e n , '  s dot addressable graphics.
ouick rear las-Hits J• standard. Abatis t,, .
both tracror•lett O r d  ,itiViC pare-

DAISYWHEELS

1.

KI 0 0 0  -  £ 3 9 5

••• I'S ma%
i C P S
Shannon ICI!)
10. 12 16 (Pt
arid proportional spacing up to 22r/characters
per k,ne, diablo protocols. Bold, shadow
1,1 ' l int !  and a n d e r t n .

r  H R O T H E R  DR15

13 t•I'S. l ir. 12. 15 C11' and proportional
spasung up to 165 characters per line. colour
printing. shadow printing. super sub script.
auro under4i r i c e  I c r u n n i n 2 .
.1k Bonet
kes hoard
Sheet I ceder
tra,:tor

t160
(2214
(1419

COLOUR PRINTERS
A NON P.110N0A

£430
olout Drop on Demand Ink jet. 40 t•PS. &-

directional Printing. High-resolution Graphics.
listremely quiet, les, than 50‘111. Ideal tor
Os er head Propestion. I ong tile Ink Curl ridce
3.5 \ l i tho. Characters per Colour kers
sonipaet A lightweight 8-Bit Parallel Int
1 main compatible Easily replaced. Accept,
single sheet,. Inter Mil itMlal character sets.

WIRE DOT PRINTER
C A N N O N  P.W.
i980A

80 column 160 CPS. near leliCf qualits
printing at 22 CPS. Will do italics or
proportional spacing. Super and subscript
down loadable character set, high resolutimi
graphics, standard with friction and tractor
Optional R5232 mailable fu l ly  compatible
with Epsom control Lodes

Service contracts to Education 4athorities at discount!
Official orders from dealers. Government ROW TO WU"
Departments. Colleges Schools welcome/
allfrrices inclusive of vet/

r MONITORS
A L I  I IONITORS COME WITH FREI-

COAST('  TING CNO% IX 114•
MON EMIR

0.•,.,14004,,,i
r o w n . 1  computers .
ist• • Screen colour
display R  E l .  and
composite inputs.

4 2 2 S

Sw itch to allow
1,1 to he used as green sty .11 monitor.

,nodc auto-regulated power supply
-,inalls•sts led Metal Cabinet in EI.B.k.
,oloers

1TV/MONITOR

14- Fs • Mit *, 1 ItIl l
I hes 1 '4, *shot n o i  a modified teles loon as
M . )  I  't Monitory arc. hut a la- TV Mon •telf
whist hits been designed to perform both
functions. hi has RGB and Composids s ideo and
sound. An R613 cable for a BBC is supplied as
standard.
la kb Reonoir

IMICROVIIEC 14" Colour Monitors
Microsites 14.fl laSid Res

Med. Res.
IF-Re' . . .

•

DISK DRIVES
I EAC Disk DRIVES

INCLUDES FRE-EC-ARLES. FORMATTING
OISII A 144ISIAI5

£269

• 1.245
E395
(495

TEAC 53A S S 40 TRACK
100K Single  t 1 6 5
200k Dual  ( . 3 3 0

1 EAC 551.•S S 80 TRACK
200kSingle
40014; Dua

VAC 551 S  NO TRACK
.100Ik Single
8001s. Dual

Supply UnitiONionall
40•80Switeh

L P N
L.39/1

LISS
£510

MISCELLANEOUS

Rout rlatADEN.

BO( R O t  'OMR 41.11
11  1 2 . 3 9 9 . 0 1 1

slociel H A  I  Yids I n t e r f a c e  .  1 , 1 1 6 9 . 0 0
tosivittA Econet 1 . 4 4 6  Chi

klosiel HA Econet & Disk Interface  1 5 1 6  On
Ic icles!  R e v c o  et  £ 2 2 5 . 0 9
it I mat MR Data Recorder  t  29.95

Or licial  1 1 0 0

t  11.50
Husk II   t  32.00

Inter race kit   I 97.1011

You M O  our cli use dny of the derma listed b y  cheque [bade payable to
TWILLSTAR COMPUTERS LTD., Barclaycrd or Access.
All you have to do is fill your requirements on a separate sheet of paper
Post to us and we will dispatch within 24 hours subpect to availability
All prices inclusive of 15% VAT. A D D  E2 ,50 P&P for orders below Cl 50.
OVER, ADD. 113 Pal>. CREDIT CARD HOLDERS MAY ORDER
BY TELEPHONE. GIVE CARD NO NAME, ADDRESS Et ITEMS REQUIRED

TCL
I I  tissi• f  AC( 1.--srtRits
Lconet tote-rid.,
Clock Hos 11 nc.
Terminator Hos lin,-
Pr inter  Sense!. R o m

SerseT I es.-
File Sitr'

ccL_reasn  t u  ' ' C l

100NIEconet Cable..
$,Lemt.,,et (

ROM EXPANDER
Double your side-sty ROns
TCL Rom expander.
Simple to install and set) easy to use!
Slanot act ured using components of the highest
quah l ! , !
4'ortmr4 reliable!
MORD PROCENSORS
A. it. o r d  Protemor  £ 5 9
5 5 o r d s e P r o c u r   1 . 3 9

T11.11 1 Mil- IMAM,.
Screed Dump Rom
lime EPSON, NIIINM A, NEC, SI AR

1 70.00
t 45_00

.15_00
1 49.00
j 99.00
1249 00

29.00
( 99,00
( 10,00

110.95

117.15

NEM TICE MICROCUIDES
The l in '  PLATES to makeIt (ts)!
Mia-oguide KEY Pt AILS lit neatly oser sour
computer keys. Goes sou an easy to read list ot
commands. Alphabeneally arranged tor
immediate access. Placed exactly where you
rapine it as part of your .,,ogiput tr. keyboard.
The key plates, made of durable plastic. Lase
space for function key notes. Clean-ume pen
for function key identity is supplied. F  REA.
ERROR MESSAGE BOOK. A l  1 O R  ()NI

15.95

W O R D  PROCESSiNC PA C K A G E

( 2 1  Mi1,3291111111

KB L Model B plus fuse InteTtisT
kircvn Mongol.. Dakywhvc1 Printer.

:•  .1s. Dual Disk Prises and manual and
-leaning disk.

Add nen dimen tiomis to you I ,ompulcr
CnIo ! ,ment .CFCate  , o u r  o w n  d t s i r n , •  C o . p k t ,
with Utility programmes. Amating satin:

L Complete unit -  simpls plug in.
r-

KOORN B B C
N,1100 s, tor iiegionceN  f 6 . 9 5
%•inanoM Prog h   £ 7 . 9 5

1-1B( tA.a.)  1 7 . 9 3
k • ,1 ang lin ' t h i s  £ 7 . 9 5

01•95
thisie4Arnoldl f 5 . 9 5
Basic 4Nlel•Housel  ( 6 . 9 5
Basic Prog , foi S S  .,ks

ao. Prop tot 'tow 1111C  0 , 9 5
(9,95

1410,000411 t 5 . 9 5
I urther Prop.  0 . 9 5
Games 11144. ( 011)1Nier,Plan t 6 . 9 5
Game-slot 'tour RIR
4..i,raphi,•,A sows] LGrarr4tlitl.. ( 6 . 9 5
In I ducat ion , , , , ,  ••., •  t 6 . 5 0
Intioducing the BBC Micro  1 : 5 . 9 5
1 el 'Our Blir. 'leach IOU  D O S .
Adsa need (set Guide

L S l ie r °  Res ealed Cl 95 ,



ElectmnecluTp
(Authorised BBC Dealer, and service centre)

SPECIAL OFFERS

Electronequip is an authorised Acorn service centre and has
been an Acorn dealer since the introduction of the Atom.
Our demonstration facilities include 20 station Econet arid
Torchnet systems.

Bit, B B C  Mic
ANB01 B B C  Model B Micro Computer 3 4 8 . 2 6
ANB02 B B C  Model 8 with Econet Interlace 3 8 9 . 1 4
4N803 B B C  Model 8 with Disc Interface 4 2 6 . 5 9
ANB04 B B C  Model B with Disc & Econet Interlace 4 6 7 . 4 5

ACORN
CO MIER

TRADE ENQUIRIES WELCOME
Access & Barclaycard Accepted

Large Stocks -  24 Hour Despatch
Carriage 50p

Authorised BBC Dealer 8,
Service Centre

Ex VAT I n c  VAT
399.00
446 00
489.00
536 00

Ref.

MNCE370A
MNKVIS2
MNKVIS3
MNM1431
MNM1441
MNM1451
MNN1534
MNN3534
MNN4430
MNN4432
MNN4437

Ref.
TOZBDP
TC301
TC303
TC401
TC403
TC68000
TC68020
TCF500
ICES500
TCH520
TCHS520
TMC240

14" TV/Monitor £217.00 + VAT
Monitors

Cable CE 370A Colour RGB Monitor
Kaga 12" RGB Monitor Vision II (Medium)
Kaga 12" RGB Monitor Vision III IHI)
Microvitec 1431 14" Colour Monitor IBM
Microvitec 1441 High Res 14" BBC Monitor
Microvitec 1451 Medium Res 14' BBC Monitor
Nordmende 14" TV/Monitor
Nordmende 14" TV/Monitor with remote cortrol
Nordmende 20' Prestige TV/Monitor remote
Nordmende 22" Prestige TV/Monitor remote
Nordmende 27" Prestige TV/Monitor remote

TORCH
COMPUTERS

Perfectly MadeMade in Britain
Torch Computers
Torch Z80 Disc Pack IDual 800K Z 8 0 )
Torch Work Station (No monitor) (301)
Torch Work Station with TOSCA No monitor)
Torch Computer twin 400K Inew style)
Torch Computer twin 400K & TOSCA (grey)
Torch Computer twin 400K Floppy & 68000
Torch Computer 20Mb Hard Disc& 68000
Torch Computer twin floppies (CF500)
Torch Computer twin 400K & TOSCA (CHSO0)
Torch Computer 20Mb Winchester CFI 520
Torch Computer 20Mb Hard Disc & TOSCA
Torch Colour Monitor (MC2401

Ex VAT

169.00
285.00
399.00
199.00
440.00
299.00
217.00
234.00
417.00
458 00
512 00

Ex VAT
730.00

1244.00
1449.00
2250.00
2455.00
3550.00
5900.00
2950.00
3150.00
5650 00
5850.00
575.00

Inc VAT

194.35
327.15
458.85
228.85
506.00
343.85
249.55
269.10
479.55
526.70
588.80

Inc VAT
839.50

1430.60
1666.35
2587.50
2823.25
4082.50
67135,00
3392.50
3622.50
6497.50
6727.50
661.25

Kings Lynn Branch
Tel: 0553 3782 , 4 1 ,

B B C  Z f  I  1 1 0
l a

3" Micro Disc E129.95
(inc. VAT)

Disc Interface & Drive
E198.95 (inc. VAT)

Micro Disc Drive for the BBC Micro
The Micro disc drive offers a method of low cost quick access to
programs. The drive is essentially a small version of a 51" disc
drive and offers similar features to the larger drive.
The data is stored on a 3N disc, this is enclosed in a protective
hard plastic cassette which features a write protect switch.
The micro drive requires the standard Acorn disc interface, but a
new disc filing system rom. Acorn DFS may be exchanged for the
micro U S  for £12.00. The new micro disc filing system allows 60
files per disc surface and it can read and write to Acorn DFS discs.
Thus if a 51 inch and a micro floppy were connected on the same
cable files could be transfered between them.
Capacity: 80.64 K bytes Transfer Rate: 125kbit/s

NORDMENDE

Electronequip
36-38 West Street, Fareham, Hants (0329) 230670

SIDEWISE

0 # 1 6 • •

SIDEWISE FITTED

S a n e

"SIDEWAYS" rom board for BBC Micro.
No soldering required E38.00 + VAT

EPSON e  e A

RX-80FTE263.12+ VAT
1 1 X - 8 0  0 6 5 . 0 9  +- VAT

Printer price includes cable for BBC and screen
dump rom is available for t  7.50

1 4 MICRO USER May 1984



lc VAT

94 35
,27.75
,58.85
!213.85
106.00
143.85
!49.55
!69.10
179.55
i26.70
i88.80

Inc VAT
839.50

1430.60
1666,35
2587,50
2823.25
4062.50
6/B5.00
3392.50
3622.50
6497,50
6727.50
661.25

I f  you're studying...
Study our Software

We've been producing educational software for the BBC micro ever since it was launched
and our programs are in use in schools and colleges all over the country. Now, some of

these programs have been specially adapted for you to use at home.

With our Understanding Science programs
you can get to grips with subjects in Biology,
Physics or Chemistry that you didn't under-
stand, or supplement your practical work by
doing simulated experiments on the com-
puter. These programs are suitable for age
134- and are ideal i f  you are studying for
those all-important exams. The emphasis is
on understanding t h e  subject and the
programs come with a detailed explanatory
booklet. The first programs are ready now —

with many more to follow.
Chemistry — Symbols,Formulaeand Valency
Chemistry — Chemical Equations
Chemistry — Inorganic Analysis
and Identification of Gases
Physics — The Oscilloscope and
Waveform Analysis
The Human Body — Heart and Kidney
Each package costs E12.95 (cassette)
or E13.50 (disc)

For younger pupils age 9+, our Learning
Maths programs use simple games and
animations to illustrate important principles
of elementary Maths. There are nine titles —
each containing three o r  more programs
covering a particular concept. The programs
are great fun to use — as well as providing
real educational value.

Nine cassettes are availat4e•

Available by direct mail order, or from selected software dealers
Prices include VAT and P&P (in UK).

JMI Angles
JM2 Directed Numbers
JM3 Fractions
JM4 Co-ordinates and Lines
JM5 Symmetry
JM6 Motion Geometry
JM7 Sets
JM8 Elementary Statistics
JM9 Ratio
Each cassette costs E7 00. Disc collections
also available (JIM -6, f  30.00; JM7-9 f18 00)
.Eiectron vers,ons of programs JIM 9 and Dragon VerSPZWIS of JOI1-6 also available

Hi, ' M C 41



•  The complete AMS disc drive package, tailored to your
BBC micro, is compatible with all disc interfaces and
includes cables, a comprehensive manual and utilities
on either disc or EPROM. Housed in a steel case,
matching the BBC micro, these reliable and robust
Hitachi 3" disc drives are the ultimate for home, office
and classroom.

•  The 3" disc is totally enclosed in rigid plastic and a
unique automatic steel shutter protects the delicate
disc surface from dust and finger marks. For the first
time discs can be used in industrial, educational and
commercial environments without the worry of
corrupting precious programs and data

•  The disc is "flippable" like a cassette tape and has a
storage capacity of 100K on each side in single density
mode (twice as much when used with a double density
interface). A neat plastic switch can be flicked back
and forth to write-protect valuable discs.

•  The ANS disc drives are completely hardware and
software compatible with 5' drives which can be
used in parallel so allowing easy transfer of software.
Consequently the 3" drives will operate with all the
standard floppy disc interfaces They take their power
from the outlet provided by the BBC micro-there's no
onboard power supply to corrupt data

•  The ANS package includes utilities on either disc or
EPROM for formatting and verifying discs. The
EPROM, which is easily fitted, offers a simple to use
and permanent alternative to using the utilities disc.

•  The impressively engineered Hitachi 3" drives feature
an eject button allowing single handed operation, a
multi-colour LED indicating the disc side in use, and a
brushless direct-drive motor for reliable operation.
The super fast track-to-track access time of 3ms is at
the forefront of disc drive technology The longest of
programs are loaded in a flash

Double 400K --E385
1200K per disc)
includes VAT and delivery

Direct Delivery
It not available front
one of our 200+
dealers fill in the
coupon and we will
deliver your order
promptly
Advanced Memory
Systems Ltd., Green
Lane. Appleton,
Warrington WA4 5NG

r _  RING ,09.2.5) USW OK-Amettr_- 1   62.682.  1- in a word reliability

TO Advanced Memory Systems Ltd Wendside
Technology Centre, Green Lane Appleton
Warrington Cheshire WA4 spia

Please send me
Oty A 1 I S - 3 1 5 i  single disc drive all

inclusive package at C199 each
AMS-3 1- twin disc drives all
inclusive package at C385 each

Prices mclude utility disc cables manual,
VAT and delivery,
Please send me by post d  not with drives
Oly- d o u b l e  sided IlOOK 2  discs at

C4,95 each
packs of five at C22 50 per pack

,TF-y F o r m a t t i n g  and Verificationii•.1;•_ ernormi r17 25

I enclose a cheque for C
or debit my credit card

No _

Name_

Address

Post Code

Signature

EZI

Tel No

—  Data _

111•1111-111111Mill111•1111111, W I N N

•
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WHAT'S ON BBC?

READ ALL ABOUT IT
FOR ONLY E249.

Even with such a versatile workhome as )nur BB( •
..lutisve gm problems.

Inc example. supposing .1-ou Irani a peinunwill rmthrl
oj important graphics? Or need to eliminate s  .fiynn
lengthl- progmm?

II ithout printerjnu're stuck.
,Ind op to nom even if von had a printer that could plm•

th the same league a.9 vur BBC, .1T)11 tretr I l i t h  a price
log running into Mire on our hundtrd pmn ids%

The Seikosha GP500 I changes t h a t .
It's got full graphics capability, with a s in*  command

eitabling.inu to repeat a cohinui q•graphic dam as many
times as .von hke.

•
•

hs piniting speed is 50 chanieters a second in an .SO
column dot- mini rliwmat On standard width paper adjust-
able tip to 10 inches.

..ind under its sleek casiiig. thete's a wealth of sophis-
heated lemare.s% Like automatic p r in t *  (no dam lost due
to ovetilou7. inteintiring Vali modes on a sin& line and
printing 4one opt' as well as the angina

.-111hr °idyl:249.00
nu didn't mistead. The Seikosha G1)500,1 complete

with FIBe• niteifiwe cable costs only t249.00.
See the GP5001 in action phone for details and the

address ofintir nearrst (Paler.

S E I K O S H A D  G
M G  Business Siwtems. Pen•phends Division, 13/14 Llur (reseent. I I interstoke Row!, liestort-super-.Ion', Avon 11S24 91AN.

Thtephtme: 0934 419914. 'Rex.' 444761.



Small business can now
stop going by the book.

For under D.000 a small business can now
equip itself with a BBC Micmcomputer,a disc drive,
a word processor and printer.

(All tax deductible by the way.)
Once you've parted with that money, you'll

find that business has never been brisker.
Because now, there's a new series of floppy

disc software specially for the smaller business.
It has been developed by Acornsoft, the

software division of Acorn Computers who are
the manufacturers of the BBC Micro.

For only £24.95, each disc can store volumes
of vital bookwork which can be updated and
amended in a fraction of the conventional time.

And there is a disc to cover most aspects of
paperwork a n d  hook-keeping.

The Invoicing package.
This program stores details of products, VAT

numbers and, of course, the names and addresse
of your customers. As orders
come in, you simply record
thern.Then, when it's time
to invoice, you just press a
few keys and each invoice
or credit note is printed
automatically in seconds.

Allowing for variable terms of trading, the
system calculates and prints discounts. And it
should help to improve your cash flow dramaticall

The Order Processing package.
With this program.

you can confirm your
customers' orders, prepare
and print despatch notes
and make fast analyses of

individual orders or
of all the orders
stored on disc.
The Accounts Receivable  package. a

Now, it couldn't be easier to keep.
your customer accounts under control. (.

In an instant. N'ou can analyse f
debtors, produce
statements, keep
a check on any

credit limit and
calculate VAT out-

put automatically.
Using this package OP

in conjunction with the invoicing packages
you can also keep tabs on payments received
against payments outstanding.

111',
he Accounts Payable

package.
This package will keep

you fully up-to-date
,  on how much you

owe and who to. In
addition, it calculates

11
14

Et

1510111,



AT

PROGRAM QUANTITY TOTAL 1 1 1 1 C  only.)
Invoicing MB 08
Order Processing SNI1 12
Accounts Receivable SNB ID
Accounts Payable SNB 13
Stork Control SNB 11
PurclusinF SNB 14
Mailing SNB 09

TOTAL

the
d it

imatic analysis by quantity
is, VAT and value.
dresses Consequently', it's easy

for you to maintain correct — -5TUE15-

inputVATand, used with the Amounts Receivable
package, produces instant VAT returns.

It also highlights settlement discounts,
produces remittance advices and provides an
immediate analysis of all creditors.

The Stock Control  package.
Touch a few keys and you have instant access

to stock status and auto-

stocking levels, having an   O N T R O L
early warning of out-of- —
stock situations or the likelihood of over-stocking.

.age. T h e  Purchasing package.
0 keep M I  your supplier; names and addresses go
ntrol. onto the disc.Then they can be retrieved instantly
se f o r  preparing and printing

orders.
All order data can be

recalled in seconds. allow-
ing you to check on orders.
and supplier; invoices and
to record all deliveries.

The Mailing package.ckaue.
Instead of the shotgun method of sendingeceived

mailshots, this package enables you to refine each
mailing down to the customers who are most likeh
o respond.

It gives you a rapidly
accessible mailing file of
your customers, according
to any criterion you choose.
Size of company, for inst-
ance. or type of business.

PurchaFing I

P r i r r
1 0 1 1 0 7-.

' 111 3 3 . 1 " , : t 1111- •

Average value of the business they do with you, or
whether they are good or bad payers.

Then, when you are doing a mailing, you
simply choose the group or groups of customers
you want.

At .224.95 each, these  packages
could be  priceless.

Each package comes with clear instructions
on how to get the program running so that you
can devote much more of your time to more
profitable activities.

If you're a credit card holder,you can order any
or all of the packages by ringing: 01-200 0200
anytime. Or 0933 79300 during office hours.

(By ringing the same number, you can get the
address of your nearest stockist, or full
details of the BBC Microcomputer
system if you don't already have one.)

Alternatively., you can order
the packages by sending the order
form below to: Acornsoft,
(•10 Vector Marketing, Denington
EstateNellingborough,Northants
N N8 2111.. Please allow 28 days
for delivery.

ceds Credit card holders,
phone 01-200 0200, anytime.
Or 0933 79300, during office
hours.

WMPOINI

4 1 P -

Signature

Fro:  Acornsoft, do Vector Marketing. Denington Estate,
Wellingborough, Northants NN8 2RI,.
Please send me the following business software
packages at E24.95 each. (CodeAeornsoft

I enclose PO/cheque payable to Acornsolt Ltd. Or charge my
credit card.
Card Number

melt/Diners/ isa/Aceess ( I )eletel

Please send me details of the BBC Microcomputer System E
Name
Address

Postcode

Registered No.1524763 V A T  No. 215 8123 85

ACORN SOFT
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14" Colour Monitor

£247.25

14" Colour Monitor

enthusiast, LVL COMPUTERTOWN offers you the quality of
service you expect from experts. If you invest money, you go to
a bank or a broker - a specialist who can guide and advise you
on the best return for your capital. At LVL COMPUTERTOWN
we're specialists too. We're there to help guide you through
the micro maze, keep you up to date on innovations, help you
get the best value for money, whether your computer is for
you, your children or your business. Your computer can change
your life - make sure you change it for the better:
Come and talk to the experts and move into micros with LVL
COMPUTERTOWN

‘P ?ACORN electron
The new personal computer from Acorn Computers. An ideal machine
for learning computing - and for having a lot of fun at the same time.
But it's much more than just a toy. It's graphic facilities are the most
sophisticated available in it's price range.

BBC
MICROCOMPUTER

MODEL A  E . 2 9 9  MODEL B with DOS E A U
MODEL B 0 9 9  M o d e l  B with DOS & ECONET
MODEL B with ECONET E446   E 5 1 6

Seikosha GPICKIA    2 3 8 . 0 5
Silver Reed EX500
Parallel   3 4 3 . 8 5
Silver Reed EX500
Serial   3 7 8 . 3 5
Silver Reed EX550
Parallel   5 3 4 . 7 5
Silver Reed EX5'30
Serial   5 6 9 . 2 5
Epson RX80   3 2 0 . 8 5
Epson FX80   5 0 3 . 7 0
Epson RXEK) (F/T)   3 6 6 . 8 5
Epson MX100 (B2 Col)   5 4 6 . 2 5
Epson FX100   6 5 4 . 3 5

14" Colour Monitor/Colour'!'

e274.45

S  l f12" Green Screei

DECCRCOLOUR
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DESIGNED FOR THE BBC
MICROCOMPUTER
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The Bell & Howell/LVL
Computer Compatible Data
Recorder
O Automatic Level Control
O Automatic Tape Stop
O Tape Counter
O Remote Motor Control

An example of superior technology, total
reliability and outstanding performance,
combine to produce the LVL Disk Drive
Family.
Trtdy professional units designed to work
with the BBC Microcomputer.

J.HECK OUT
NEW LOW
PRICES WITH
YOUR NEAREST
DEALER.

ADVENTURES
Philosophers Quest  E R N
Castle of Riddles   E 9 . 9 5
Countdown to Doom  E 9 . 9 5
Sphinx Adventure   E 9 . 9 5

GENERAL
Desk Diary   E 9 . 9 5
Creative Graphics   E 9 . 9 5
Graphs & Charts   E 9 , 9 5
Tool Box   E 2  1.00
Record Keeper   E 1 3 . 8 0
Magic Garden   E 9 . 9 1 1

EDUCATIONAL
Map References   E 7 , 5 0
Lasermaths   E 7 . 1 3 0

LANGUAGES C l a s s m a s t e r    E 2 0 . 0 0
LISP   E 1 6 . 8 5  Algebraic Manipulation . .  E9.95

E /8.85 Word SequencingFORTH   E 1 1 . 9 0
GAMES M i m i n g  Signs   E . 1 1 . 9 0
Monsters   E . 9 . 9 5  Number Balance   E M I R )
Snapper   t 9 . 9 5  Word Hunt   1 1 1 . 9 0
Planetoid   i 9 . 9 5  Density Circuit   £ 1 1 . 9 0
Arcade Action   E  i 1 .go Chemical Analysis   E  13.80
Rocket Raid   E 9 . 9 5  Chemical Structures   E  1180
Meteors   E 9 . 9 5  hum   1 . 1 1 . 9 0
Arcadians   E 9 . 9 5  Vu-Type   1 1 6 . 1 0
Sliding-Block Puzzle   E  9.95
Cube Master   E  9.95
Starslup Command  t  9.95
Snooker   E 9 . 9 5
Super Invaders   E . 9 . 9 5
Hopper   E  9.95
Colditz   E 9 . 9 6
Doctor Who   1 1 0 . 0 0
White Knight II   E 1 2 . E K )
Missile Base   E 9 . 9 5
Draughts & Revert!   E 9 . 9 5

ALL PRICES
INCLUDE

VAT

The items featured represent a very small selection from our vast
product range, and at the time of going to press where all available from
stock.
However, not all dealers carry every advertised item, please telephone
before making your journey.
Further information of both product and services available can also be
obtained by telephoning or visiting your nearest LVL Computertoiwn
Dealer.

C TECH -SOFTWARE
194. Market St
HYDE
Cheerio,
Oft 3649223

• comPtrrts CITY
7 8  V i e t o r t i a  141

WIDNES
Chatham
OR I 420 3333

• T H E  compirr ts  SHOP
58/58 Lowther Si
CARLISLE
Cumbria
0228 27110

ESSE31111
A C L
L. Northrmll
GRAYS, ESSEX
0375 191134
BROADWAY MUSIC
AND VISION
Woodford OTIP•fl
ESSEX
0 t 504 7500

•L O M A X
8 Eschange St
St Ames Square
BIANCHESTER
061

SPURTREE COMPUTING
LTD
Council Bialduige
Teme Street.
SEMIDRY WELLS,
Worceelersture
05134 811353/911304

YOUR f i l L  NFU
LOCAL- M a f i a ) "  DEALERcol

1-11EREE0113111111a1ILCIP_AM
REMPSONS

Oaten St
HEREFORD
0432 273490

r
KENT MICRO
57 U n b o l t  St
MAIDSTONE
Kent
0622 52784

GRAVENSEND
COMPUTERS
39. The Terrace
GRAVESEND
0414 50677 B A L L Y M O N E Y

N Ireland
,'26 39 62658

Lketil &
63 Neb.., Rsi
WIOSTON
Leicetrer
0533 785033

cAtoworetuar RADIO
105 Upper St
ISLINGTON NI
London
01 226 9392 •

PAUL ELECTRICAL.
23•2Grand Drive
Rare" Pork
L O N D O N  SWINT
01 342 6346

WOODS RADIO
237, Lavender Hill

BattLONEKIN
01 W I  1760

• Spectnun Memikons

I MERSEIMMI riTiRKSHIRE
• THORNGLIARD

46 Remit:iv Rd.
HESWALL
rh• Wirrtd.
Merseyside
031342 7316

S P ELECTRONICS
40. Lutby Rd
ISUCKNALL
Nona
0602 640377

COMPUTERTOWN (UR) LTD
230, Derby Rd.
STAPEZFORD
Notts.
0602 3994914

11110CFORDEll
Amount SOUND
AND VIDEO Oxford) lad
19. Old High St Heachnoton
OXFORD
0865 6596 Ir- AVON-AMK & K compvrEss
32. Alfred Street.
WESTON
SIIPERMARE
Avon
0934 419324
c o u ' r o N  COMPUTER
CENTRE LTD
The Colon Centre
11. Colston Ave
BRISTOL
0272 276619

itEnucorr silos
53 P4ardoi
SHREWSBURY
Shropshire
0743 3060

SUFFOLK
S ' EMERY & CO
10 Market Place
MINGA Y
Suffolk

4

11111111A1M11-•,
EVERYMAN COMPUTER
SERVICES

E I S I N I N S
I W RAGNALL
18 Salter St
STAFFORD
0785 3420

KIRIKLANDS
Coy Rd Fenton
STORE ON T i m m
0782 415787
compirrtssmA
5 9  r o t e t f r a t e  St
STAFFORD
0785 4 899

E l l n a m i m
• HASLEMERE COMPS

25. function Place.
HAILEDIESIE
Surrey
0428 53850
P & H EUVISONICS
5. T h e  Pateri te

Reeding Rood,
YATELEY
Surrey
0232 - 877 212

HOME & BUSINIMIS COMPUTERS
58. Daisy Hill
MCMURTRY
Yorks
0924 455300

!WEST MIDLANDS
plc MICRO SERVICES
21X/ Earladon Ave.
Nth Emladon
comrrny
0203 73813

wrurstuRE MICRO
CENTRE
Unit 8
Central Tradmo Estate.
Sional Way,
Old Tow,,.

0793 612299

-BUCKS'
H/ • ••••U ELECTRONICS
38 Church St Wolverton
MILTON KEYNES
Bedford
0908 311808SUSSEX
C E  MICROS
78. Brighton Rd
WORTHING

Sultitt
0903 2 I .3900

ISLE OFilitiCiell
EXCELL
4 Foreland Rd
BEMBRIDGE
Isle or Wight
098 387 2576

PPLANCASHIRE
• P  V MICROS

38A Water Sr
ACCRINGTON
Lanes
0254 3652:

Koine & &mules&
Computers Ltd
5 4  Y o r k l i t u i t  S t r e e t
OLDHAM
081 633 1608

Home & Business
Committer R C M I  Ltd
73 Yorkshire Street.
11 0 C S E D U Z
0700 344834

WALES
SIR
91 Whitchwell Rd
Cyncoed
CARDIFF
Wares
0222821813

THE COMPUTER SHOP
41, The Hayes.
CARDIFF,
Waters
.,222 26666

L_SCOTLAND
GOMMOCOI
30 Gordon St
GLASGOW
041 216 4878

NEWTONS
Maui St
SEAIIOUSES
0665 720307

DISK DRIVES

E i r O z 1111

INIETSFMTE--
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NEWS
Acorn export
bandwagon
is rolling

Business
users get
a boost

BUSINESS software for
the B B C  M i c r o  h a s
received a powerful boost
with the release o f  new
programs f r o m  A c o r n
and Clares.

BetaBase. from Clares,
is claimed to be the most
powerful database yet for
the BBC Micro.

A disc based system, it
cart handle over  2 0 0 0 .
records with a maximum
of 200 fields, each of up to
254 bytes.

On e n t e r i n g  t  he
parameters o f  a  f i l e ,
Beta Base formats the disc
to the required number of
records.

Meanwhile, A c o r n
have finally released i ts
long-promised sui te o f
business software for the
BBC Micro.

Officially titled 'Small
Business Programs.. the
intention is to offer a com-
prehensive r a n g e  o f
accounting, invoice and
stock facilities essential to
the small firm.

A D R A M AT I C  breakthrough by Acorn on the
export front has resulted in a forecast that overseas
sales this year will account for up to 15 per cent of
the group's turnover.

Such is the company's current success story abroad
that The Micro User has learned that it will have opened
up eight new foreign markets by the summer alone_

"We are going from strength to strength". said Bob
Bayham o f  Acorn International, the organisation
formed little more than a year ago to spearhead the
export drive.

"By the end of the year. we expect exports to make up
from 10 to 15 per cent o f  Acorn's revenue".

The company has vet to announce details of its eight
new markets but The Micro User is reliably informed
that three are in Europe.
two being ltalyr and Spain.

Acorn h a s  a l ready
established two overseas
subsidiaries — i n  t h e
United States and Ger-
many — while the remain-
ing m a r k e t s  w i l l  b e
handled for the time being
by appointed distributors.

The U S  operation i s
expected to  start paying
real d iv idends i n  t h e
second half of this year as
orders already taken there
are well in excess o f  50
million dollars.

More t h a n  1 . 0 0 0
dealers  h a v e  b e e n
appointed i n  N o r t h
America to sell the BBC
Micro and the American
subsidiary h a s  a l s o
established a n  educa-
tional advisory board to
vet so f twa re  f o r  t h e
machine out there.

SOFTWARE p i r a t e s .
always i n g e n i o u s  i n
thwarting the protection
attempts o f  manufac-
turers. have begun to use
the r a d i o  waves  t o
distribute t h e i r  i l l ic i t
copies.

Radio h a m s  h a v e
started to use their sets to
transfer software directly
to each other.

The whole operation is
beginning t o  become
highly organised.

Ringleaders frequently
broadcast catalogues o f
hundreds o f  programs
From which other hams

RATTLE of Britain fever
gripped London again
when a  wartime fighter
ace scrambled to takc to
the air in a Spitfire.

Only t h i s  t i m e  A i r
Vice-Marshal S a n d y
Johnstone didn't leave the
ground, for  i t  was al l
achieved o n  a  B B C
Micro.

The occasion was the
launch of the world's first
home computer Spitfire
flight simulator — the
Aviator — developed 6 )
Acornsoft.

In wha t  guests des-
cribed as —a press rel-
ations masterstroke", the
event was held in  the
Battle of  Britain Hall at
the R AT '  Museum i n

Air ace
flies
again

Hendon, w i th  a  r e a l
Spitfire i n  the  back-
ground.

Air V i c e - M a r s h a l
Johnstone, who comman-
ded the world famous 602
Squadron during the
batik, accepted an inv it
ation to try his hand at the
new game.

M I N H  PIRATES
ON THE AIR

can take their pick.
Es t ima tes  o f  t h e

amount o f  s o f t w a r e
pirated th is  w a y  range
from £5 million to more
than £20 million.

The practice came to
light w h e n  Rochdale-
based AtSt1-7 Sof tware
began t o  m o n i t o r
transmissions.

Said managing director
Mike FitzGerald: W e
were amazed at the scale

of the operation. It 's not
just games — the other
night they were talking
about sending A c o r n -
soft's View over the air.

"Rest assured that we
will take action against
anyone p i r a t i n g  o u r
programs in this way.

"We've already got a
list of call signs, and if the
offenders d o n ' t  s t o p

Turn to Page 24
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Spring launch for
Second Processor

THE coming of spring
saw t h e  launch o f
Acorn's long-awaited
6502 Second Proces-
sor, a n  expansion
device which converts a
standard B B C  Micro
Model B  into a  high
speed dual processor
system.

This means tha t  the
Model B takes care of all
the screen and input/out-
put handling whi le the
Second Processor runs
the program proper.

In e f fec t .  t h e  B B C
Micro acts as a terminal,
controlling the graphics.

The usua l  t rade-o f f
between the  amount o f

THE BBC Micro has
entered the field o f
computer-aided design
with the launch o f  its
Bitstik.

Basically a  precision
three axis joystick w i th
software, it uses the speed
and power provided b y
the 6 5 0 2  S e c o n d
Processor t o  provide a
low cost computer-aided
drawing facility.

The menu-driven Bi t -
stik allows wide and easy
control over the creation
and m a n i p u l a t i o n  o f
Onscreen drawings.

Lines, curves and cir-
cles can be drawn in three
user-selected colours with
"painting- available i n
four colours and twelve
shades.

An outstanding feature
of the Bitstik is its ability
to zoom and pan in on a
drawing, allowing it to be
magnified and displayed
to virtuall.y any degree.

memory available for run-
ning programs and the
graphics definition is thus
avoided.

Attached to  the micro
by the tube interface, the
Second Processor con-
sists of a 3mHz 6502 chip
and 64k of user memory.
running 50 per cent faster
than the BBC Micro.

Up t o  4 4 k  o f  t h e
Second P r o c e s s o r ' s
memory can be used for
Basic programs. wi th a
massive 60k available for
assembly language pro-
grams.

Two ROMs come with
the package. The first is
the I 6 k  "Hi-Basic" chip
which provides the Basic

and Bit stick opens

Hit. Acorn Bitstik system
Also indiv idual  ele-

ments o f  the picture can
be moved, copied. en -
larged. shrunk, reversed
and r e o r i e n t a t e d  a s
needed.

Finished drawings can
be saved onto disc, each

PER r u m o u r s  that Acorn is about to drop the
Econet local networking system have been strongly
denied.

"Far from dropping it, we are still developing Econet
and wil l  continue to develop and support i t  for quite
some time-, said an Acorn spokesman.

As a  p roo f  o f  this comes the Level i i  Econet
fileserver, an update on the Level which allows, among
other things, the  use o f  random access fi les and
pa .s sword protection.

24 M ICRO USER M a y  1984

for the Second Processor.
The s e c o n d  R O M

updates and replaces the
user's disc or Econet filing
systems with a single chip_

Acorn claims that the
Second Processor ou t
performs all other home
and personal computers
currently ava i lab le  -
including 16 bit and 32 bit
machines.

The unit, complete with
the two ROMs and User
Guide. costs £199.

Despite Acorn's assur-
ances tha t  the  Second
Processor is  avai lable
now, dealers have been
told that it will he several
weeks before they are in
the shops.

way to CAD

holding up to 48 pictures
which can be displayed on
a pictorial index.

An i n - b u i l t  d u m p
facility enables screen
images to  be printed on
Acorn's Sparkjet Printer.

The graphics software
for the Bitstik is held on a
ROM ch ip .  wh i le  t he
system master utilities are
provided on an 80 track
floppy disc

The entire system. con
sisting o f  Bitstik. BBC
Micro, h igh  resolution
colour m o n i t o r.  6502
Second Processor and
800k d i sc  dr ive, costs
under £2,000.

A NEW and revolution-
ary mass storage system
for the BBC Micro called
Phloopy has j us t  been
launched b y  P h i  M a g
systems o f  Falmouth.

Aimed at BBC Micro
owners who want to save
their programs on some-
thing faster than cassette

Enter thell
tapes b u t  can ' t  affor
discs, the Phloopy uses
12-foot loop o f  i n c
magnetic tape.

The system consists
the Phloopy drive itseliT syste
an interface to  the BBC T b
Micro and R O M  based -13Yt
software.

The tapes come

Software pirate!
From Page 23
they'll have injunctions
served on them to  close
down their stations".

Contacted b y  T h e
Micro User, the  Radio
Society o f  Great Britain
said i t  had no knowledge
of any o f  i ts members
being involved in piracy.

"We know that some of
our people arc program-
mers a n d  send  t h e i r
programs over the air -
which is quite legitimate-,
said Dav id  Evans. t he
society's secretary.

"But  obv ious ly  w e
w o u l d  n o t  e x p e c t
amateurs t o  broadcast
any m a t e r i a l  w h e r e
copyright law exists-.

A&F seem to be lead-
ing t h e  f i g h t  a g a i n s t
piracy and other abuses -
to such a n  extent that
their solicitors have just
had t o  dissuade Acorn

artr
an 5

Pt-
heir
or'

themselves from using L-.
authorised copies.

At a  recent  A e o n
Roadshow t h e y  wert

found to be using a a t ,copy o f  M a ' s  best
ing Chuckie Egg in thei!
display.

Said Mike FitzGerald BRE
"It  was obviously an in roboi
authorised copy  as  w  ot he
don't do  a  disc versior 1986
On top o f  that, the cod 1 1
had been altered. C O I t

" I f  they'd asked per 2 r  •
mission they could haq PortIwillused the program i t ' !
good publicity. r o b o

"But it's bad publicin °their
when t h e y  h a v e  th[  C c
audacity to change cod thinkt
and use a  non-standarcablin;
version-. b a l l  I

An Acorn spokesmara v a i
told Micro User they had years
no knowledge o f  thit T h
happening. and i f  it did ol th
happen they believed it built
wasn't any of their doing,
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cartridges, each o f  which
can store 100k o f  data

Phi M a g  c la im tha t
their tape loop system
scores over other such
systems in its reliability.

This is the result of the
"byte-wide" magnet ic
head used t o  read and
write to the tape.

The head reads nine
tracks across the width of
the tape, instead o f  the
usual single track.

This allows a  shorter
tape l oop  and,  hence.
faster access times.

The time to access a file
can be as little as three
seconds.

is on the way
BRITISH and American
robots r e  set to play each
other a t  p i ngpong  i n
1986.

The Robot  Pingpong
Contest, dreamed up by
Dr John Bill ingsley o f
Portsmouth Polytechnic.
will p i t  computer ised
robots against one an-
other

Contest o rgan isers
think t h a t  sensors en
abling robots to "see" the
ball and return i t  will be
available w i t h i n  t w o
)ears.

They also believe most
of the contestants will be
built by hobbyists

The f i r s t  B r i t i s h

"friendlies" will take place
later this year.

And American robo-
tics fans are expected to
take up the British chal-
lenge at the International
Personal Robot Congress
and E x p o s i t i o n  t h i s
month i n  Albuquerque.
New Mexico.

Enquiries
Meanwhile. B r i t i s h

contestants can get a fact
sheet from Dr Billingsley.

Already h e  has had
around 30 enquiries from
budding robot builders —
including one who wants
to control his robot with a
mainframe!

CABLE TV PUSHES
COMPUTER GAMES

THE M I C R O  marke t
may short ly make an-
other sharp change i n
direction.

By the end of this year.
computer games will start
to pour into the homes
and TV sets of a growing
number o f  cable sub-
scribers.

And a t  a  renta l  o f
around 1 0  a  month .
industry observers predict
a down-turn in business
for retailers of micros and
software.

Three companies are
now wooing the  cable
operators — a l l  w i t h
basically similar plans.

British Telecom pro-
poses to lend each o f  its
cable subscribers a Spec-
t rum c o m p l e t e  w i t h
joystick and a  choice o f
20 games and educational
programs.

Thorn E M I  offers a
software-only option for
owners of micros such as
the B B C .  A p p l e  a n d
Sinclair.

And high-street retailer
W.H. Smith has a  tie-in
with T h e  Games N e t
work, already a big name
in America. The deal will
include a  Japanese-built

But Billingsley thinks
most w i l l  b e  master -
minded by humbler gear
such as the BBC Micro.
And robot  size wi l l  be
limited by  i ts having to
stand o n  a  one-metre
square.

"After a l l ,  we  don' t
want the contestants too
b i g "  h e  s a i d .  " J u s t
imagine w h a t  w o u l d
happen if a big one got out
of control".

HOBBIT publisher Mel
b o u r n e  H o u s e  h a s
brought out a "Guide to
Playing the Hobbi t "  a t

micro, a n d  w i l l  a l s o
feature more  than  2 0
programs.

But games are only the
tip of the iceberg.

All, three companies
expect t ha t  once they
have a foot in the door it

.ec71".614':•-•-••
Ian AlcNaught Dads, left. and Paul Vaughan t ry
champagne opened by computer-controlled robot.
A LEADING manufac-
turer of peripherals for the
BBC M i c r o  officially
opened its new £150,000
headquarters recently
with a  ceremony where
the champagne cork was
fittingly popped b y  a
computer.

Broadway Electronics
of Bedford also marked
the event b y  predicting
that it will create up to 50
new jobs in the next two
years.

The success story o f
the four year old business
which now has a turnover
in excess of  LI million —
began when managing
director Paul Vaughan
failed to clinch a sale.

Acorn Computers did
not want t o  buy Paul's
components. But instead.
he decided to stock their
computers a t  h i s  t i n y
Bedford shop.

" I t  was a major turning
point",  h e  explained.
"When the BBC Mic ro
was launched, we estab-

Plug-in processor
CAMBRIDGE Micro -
processor Systems has
introduced a single board
plug-in second processor
for the BBC Micro.

It is designed to enable

will lead t o  home word
processing, b a n k i n g ,
shopping and electronic
mail.

And W. H .  Smi th  i s
working o n  a  range o f
software aimed squarely
at the small businessman.

Chips
pop
the
cork
lished a  reputation with
schools a n d  co l leges
within a 50 mile radius as
a servicing agent.

"Then a  year ago. we
began t o  des ign a n d
manufacture peripherals
for Acorn t o  give us a
measure o f  p r o d u c t
independence".

Ian McNaught Davis
of BBC Television's pro-
gramme. "Computers in
Control", was on hand to
assist w i t h  the  off ic ial
opening,

software houses a n d
engineering departments
to develop new hardware
and software, and as a
teaching aid in  further
education.
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"YOUR SAME-DAY SERVICE IS
BY A LONG WAY THE BEST"

(J. Farmer, Edinburgh)

PROGRAM NAME Price

,
t

L

E

POSTAGE
AND
PACKING

u K Add 55poniv pet order ,
LO 55r.

EUROPE AdoSSp lot each program

OUTSIDE EUROPE Add ill for tech pragr.srm CrillAL

OtriSiDE. EUROPE ADO II TO TOTAL T O T A LFOR REGISTERED Mkt M

CONFUSED by the growing choice of BBC programs? We can help. We•ve played hundreds to choose the best (like the ones on this page.) Details
in our catalogue - free with your order. It's the only catalogue to give details of the best, omit the rest and quote oil the reviews. All programs work
with keyboard control or loystix as shown. All programs FOR 32K BBC,

WE TRY TO SEND YOUR PROGRAMS THE SAME DAY WE GET YOUR ORDER. Access/Visa cord holders phone 01-789 8546, 24hrs, from
any country where your own lows allow this. All games in stock - and tested by us - BEFORE we odvertise them! Try us and see -,

Of course, we have the classics like THE HOBBIT (text only) E14.95 and PIMANIA (win f.6,000!) E10.00 and the 747 FLIGHT SIMULATOR (-the
best-) E8.95. But we olso hove, among others

F O R T R E S S  To o  new for reviews, this •ZA XXOBT • type gome worksbeautifully on your Beek,. As Poce soy t h e  Fortress awaits
you I t  is o classic computer game, in a smashing 3D graphic form All the features you would
expect, plus a Hall of Fume Fast and furious. STIX O .  (Pace) (15.95

P O O L A  very realistic simulation in this game far two players. 'With very goodScott Joplin music, 'Doll You con play solo to perfect your technique.
Excellent and smooth hi-res colour grophics make the full-screen table a pleasure to ploy on
You control the cue angle and strength of shot and can get it down to a fine art. Choose the
frames to play, too. Great display: very satisfying program N O  SD* (Dynabytel  L7_95

L O R D S  O F  T I M E  e l f : o h n e  n'01;nrofrbgev'm'g pissieudz'z' (e(Plomes I "
CornoWkty., ' Isecuied woth wonderful style r e c o m m e n d e d - .  (PopCompWlely)
In this lext-puzzle adventure you must collect 9 oblects, each morked with on hourglass, from
different tienezones - from the Ice Age to the Space Age 200 locat ions,  150 messages, 80
oblects, vocabulary over 200 words Beautifully written and more sophisticated thon ever.
NO SIM (Level 9) (9.90

M A G I C  A D V E N T U R E  The first, v e r y  becul4'1'grophic odvenivre For
children up to about 8 years old Simple to operate w i th  on overlay for the User Defined keys,
but intriguing to play. Meet The Talking Tree. open the cage - maybe- count the rabbit bobies,
con you gel into the Fairy Castle? Great sound too and simple but very Imaginatisis graphics.
loved by children in 51 primory schools. olready' We think Ws, well, magic!
NO SIM (Kansas) (7.95

V A M P I R E  C A S T L E  A  brand new and surprisingly spine-chilling tent adventure with sorne of
the best music we ye heard and a few graphics. The sounds arid music are really great and the
adventure is very well-written indeed. As a humble villager, you explore the dreadful castle.
smell the musty smells, watch out for the eyes peering from the gloom. Save feoture, of course.
But it may not 'cue your lite' N O  STIX. (PAicragraF) £7.95

To: sorrwAn supousAlizT, IT Howarth Lane London S1V15
II you do not want to cut this magazine. wnte your order out careluDy on plain paper

and quote tins number MU  6
I own a 32X BBC computer I enclose a cheque/PO made payable to

Software Supermarket OR Charge my VISA/ACCESS/EUROCARD

MASTERCARD number [ 7  1 1
Signature
Please write clearly LI we can't read a you won't get it
Name
Address

Postcode
Phone. Li any in case of query
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S P A C E  A D V E N T U R E  One of file bin' of th. newperiti,i0iiori of °chem.,cs
challenging and exciting (BBC File) ' The smoothest graphics I have shier seen ft3eiebug.,
Absolutely amazing grophic adventure os you explore the 90 rooms of the drifting spoceship
to find the keys to the rooms where the power capsules ore hidden. 10 command keys• 3
levels: 8-way movement. One at the games we come bock to again and again.
strx OK (Virgin) C7.95

V O R T E X  ''A bolt exciting game with Joel, of the better 30 effectsrecommended (PCGansesj The newest game horn the author
of 30 BOMB ALLEY (U.951 takes you on a  30 voyage into space as you are slowly drown
lowords the block void. Seel, the aliens. dodge the asteroids, as the Vortex drags you relentlessly
towards itself s t u n n i n g  b/w full scrorqo very foi l  3D graphics and great sound. STD? OK
ISchheare Invasion) (7.95

P I N B A L L  A R C A D E  A s  professronol a piece of softwareas you ent likely to find t h e
graphics are exceptionally good KEW Garnet DESIGN YOUR OWN POMMEL TABLES!
One example is included. but the than is designing, playing and saving your Own. You can odd
or take away or move 311different lectures • springs, wires, flashing lights, bumpers. Alter their
scores, their bounce A l ter  the flippers, even tilt the table. Change nrst about everything,
quickly and easily Then pia, w4h the results Be your Own Pinboll Wisard.
NO STIR. (Kansas) (9.90

BIRDIE BARRAGE.oVeZa(:talecc'ucrta..:0:11::;)::"Z.tdosa.
get l l 'ersCompNewsi The best golf game were seen for the Beeb Acorn Pork Golf Course
has 18 holes, 72 par You have a full bog of clubs and full screen graphics to ploy with. Set
direction arid power of each shot very accurately a n d  watch your boll in flight. Speciol
detoiled display when you reach the green. Wind strength, direction, changes between
holes NO STI X (Comatitasolve I L7.95

TWIN KINGDOM VALLEYSetoo a
involved and dilfir ciii odventure o w es cellent graphics odd to the enjoyment'.

fACcroAdventureK Not  only a great adventure, but all 175 locations ore drown in hi-res
gr ophics - and sonic of the heoutiful drawings contain clues. 36 COMMON:Si_ reolti me adventure
w•rh 6 control options. Rapidly becoming OUR BEST SELL(R! N O  STIR. Ilkall-Syt•) E9.50

C Y L O N  A T T A C K  P o n d s  head and shoulders ohove therem'. (Acorn tiser'; 'Excellent t h e
standard by which other games earl be iudged (Micro User). 'A superb program with ' M AW
graphics" ICornp•Chokc You will really believe you ore launching from and docking with a
mother ship you will see and feel you ore refuelling you will know etioctly when you can kill
the enemy UNIQUE 50•PLACE HI-SCORE TABLE CAN BE SAVED. Great And 3D. of course.
STIX OK. (A & El £7.90

T R E N C H . „ • , , o r y  hard even at sk,if level one ...a challenge to your skills!ASB Comp) -Moan° from heaven (PersConspNeers). One of
the most exciting games were ever played. Fly your Beeb X-wing Fighter down the 30 Trench
towards thSt Death Stor style target, dodging the tie-fighters as they attack, 9 skill
sensational graphics, one of our best sellers. $EIK OK. (Virgin) 0.95

8 GREAT SUPER SAVERS! SAVE (16 001
Save E2 00 on each of these great programs. which have all starredin our BBC best cotalogues.
ALIEN INTRUDER isoparlorl
DANGER UXB i9.Power
FELIX IN THE FACTORY (P9awer)
LUNAR RESCUE (Allogatal
MICROBE (virgin:
M O O N  RAIDER IIP.Powoo
ROAD RUNNER Superior)
WORLD TRAVEL GAME (Helsel)

ONE PROGRAM FREE!

ONLY £5.95
ONLY £5.95
ONLY E5.95
ONLY E5,95
ONLY £5.95
ONLY (5.95
ONLY (5.95
ONLY Le 95

If your order from this ad comes to 0 5  or more excluding p g p te l l  us which 01 the above
8 gooses you would like absolutely freel

SOFTWARE SUPERMARKET
ACCESS/VISA: CALL 01-789 8546 (24 hrs)
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When
a BBC
micro
spells
hope..
A POLICEMAN'S l o t
isn't always a happy one.

Like the time PC Colin
Sanders. o f  the Greater
M a n c h e s t e r  f o r c e .
realised t h a t  h i s  SOT)
Andrew was  n o t  l i k e
normal children.

For the sad fact is that
10 year-old Andrew i s
handicapped.

"Looking back,  the
signs were always there".
recalls his father. "He was
late when i t  came t o
crawling, walk ing a n d
talking. I  suppose we
didn't want to face up to
It.

"So it wasn't until after
nine months at  primary
school followed by trans-
fer to a special school that
his mother and I  had to
come to terms with the
problem".

Like most parents i n
the same situation. Cohn

A PLAN to give pound-
for-pound government
aid to secondary schools
for buy ing comput ing
equipment i s  boost ing
sales of the BBC Buggy.
reports Economat ics ,
maker of  the robot.

The s c h e m e  a l s o
applies t o  printers and
upgrades f o r  the  BBC
Micro.

It i s  administered b y
the Counc i l  f o r  Edu -
cational Te c h n o l o g y,
which acts as a clearing
house for bulk orders.

Equipment b o u g h t
under the scheme is paid
for wi th cash f rom the

Sanders and his wife lived
in hope of a miracle which
would enable Andrew to
show some real improve-
ment.

Now they  a re  con-
vinced he is on the verge
of a breakthrough — and
its all thanks to the micro
revolution.

For since Andrew was
introduced t o  a  B B C
Micro he has come on in
leaps and bounds.

His concentration has
intensified, h i s  coord i

Department of Trade and
Industry. Schools are
then invoiced at half price.

This means they pay
about 6 0  for a buggy.

Economatics expects
these low cost buggies to
establish a  grass roots
interest in robotics, just as
the BBC Micro sparked
off a  nationwide com-
puter boom.

The DTI hopes that by
the time the scheme ends
in July every secondary
school will have a Buggy.

After July. further sales
wi l l  g o  t h r o u g h  t h e
normal dealer network.

In anticipation o f  a

•

nation improved sub-
stantially a n d  h e  has
recently mastered t h e
ability to count from one
to ten.

The youngster first got
hands on experience o f
the c o m p u t e r  a t  t h e
H a w t h o r n e  S p e c i a l
School i n  Denton near
Manchester. It was on the
advice of  his headmaster
that his parents decided to
buy one for him at home.

As always however.
money ,A as the problem.

Government aid is
a Buggy °u booster

growing robotics boom.
Economatics i s  working
on add-ons. A pen kit is to
be released l a t e r  th i s
month followed by a grab
arm.

Some higher education
establishments a re  a lso
buying the BBC Buggy,
even though they do not
qua l i f y  f o r  t h e  D T I
rebate,

Party line
WIGAN Labour Party is
putting all its records onto
a BBC Mic ro  database
system.

But Col in was so con-
vinced that the computer
was v i ta l  t o  h is  son's
wellbeing t h a t  h e  was
prepared to  sacrifice the
family car.

However off icials o f
the Pol ice Benevolent
Fund got to  hear o f  the
story and stepped in with
cash to buy a BBC Micro.

"We have been de-
lighted w i th  the  results
ever s ince  w e  g o t  i t
home", Col in to ld  The
Micro User. "Every even-

THE BBC Micro is now
fourth in the home micro
charts. Just  ahead, i n
third place, is the Com-
modore 64.

Sinclair.s Spec t rum
and Z X 8 I  have a corn
bined one-third market
share. Sales of two million
home micros are forecast
for 1984.

KW_ D i a m a n t  has
brought ou t  a  series o f
BBC Micro programs for
builders. Typical subjects
are U-valtie calculation.
heat loss and insulation
depth.

Philips has launched a
12 inch monitor at .E70 for
micros, inc lud ing  t h e
BBC.

Acorn's for thcoming
BBC-based business com-
puter will ham two built-

ing he goes on i t  for  a
while, and he has already
shown all round improve-
ment".

As they watch their son
improve day by day. the
Sanders a re  f i l led w i t h
gratitude for the help they
received.

" To  the Police Ben-
evolent Fund, I  offer my
heartfelt thanks".  says
Cohn. " I  now hope and
pray that the BBC Micro
will turn out to be the best
buy of  my life

Beebriefs
in floppy discs, beefed up
CPU. a n d  sel l  around

13.000 pirated com-
puter games were seized
by police in Manchester.

Acorn w i l l  launch a
computer-aided design
workstation this year.

Newsbox has designed
a system based on the
BBC M i c r o  f o r  news-
agents.

Cyber R o b o t i c s  i s
offering a five axis robot
for use wi th  the For th
language o n  t h e  B B C
Micro.

Acorn has set u p  a
venture capital fund fo r
small h i g h  tech co rn -
panics in the Cambridge
area.
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scrEEnpLaq •
E200 COMPETITION

SCREENPLAY offers anyone who buys the
ANIMATOR for the DRAGON 32/64 or the BBC Micro, the
chance to recover the cost and a whole lot more.

All you have to do is to write an original program
using the SPRITES from the ANIMATOR. Programs may be
written in basic or machine code.

The winning program wil l  be published by
SCREENPLAY and the author will receive E200 cash plus
royalty payments, subject to SCREENPLAY standard terms
and conditions, a copy of which can be obtained by
request.

Even if you don't win the E200 cash prize, if your
program is of high enough standard, you could be making
MONEY before the closing date of the I st September 1984,
by having your program published by SCREENPLAY.

Rules of the competition and entry forms are included
in the package. Al l  entries wil l  be acknowledged.

THE ANIMATOR is a sprite GENERATION package for the BBC MICRO
and THE DRAGON 32/64. The sprites produced have collision checking
facilities built in and can be moved around the screen from your own
basic or machine code programs.

The programs are supplied in a box with a comprehensive manual
and demo programs. Details of each product are given below.

SPRITE FEATURES INCLUDE:
BBC MICRO:
Maximum size sprite 30 x 30 pixels:
16 colours in each sprite:
64 sprites at 8 x 8 pixels or 9 sprites at
30 x 30 pixels:
Each sprite generates 2 other related
clones.
O N LY E11.95

DEALERS
CONTACT 041-248 2481 for details of
our range of software and dealer terms.

PROGRAMMERS:
Excellent royalties paid for top quality
original programs. Send off now to, the
PROGRAMMING DEPARTMENT at
SCREENPLAY.

28 MICRO USER May 1984

DRAGON 32/64:
Sprite size up to 40 x 40 pixels:
all available colours:
all 5 HI-RES modes:
25 sprites at any one time:
40 page manual and demo game
included.
ONLY 69.95

All cheques payable to SCREENPLAY.

•

Cut out this coupon and send it now to:
SCREENPLAY, 134 St. Vincent Street,
Glasgow.
Please rush me THE ANIMATOR for the:
DRAGON 32/64 [ ]  E9.95
BBC MICRO [ I  E11.95
Tick as appropriate

My name is
Address

a
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Sophisticated CAL
made easier

AN authoring system for
the B B C  M i c r o  t h a t
enables non-program-
mers t o  wr i t e  sophis-
ticated computer-aided
learning programs has
been l a u n c h e d  b y
Acornsoft.

Called Microtext. the
new system simplifies the
production of "man -com-
puter- dialogues f o r  a
wide range o f  app l i -
cations. part icularly i n
education a n d  training.
expert advice and infor-
mation retrieval and gath-
ering.

Microtext is aimed at
the non-computer expert.
requiring on l y  a  basic
knowledge o f  the BBC
Micro to produce sophis-
ticated computer-aided
learning C A  I. systems.

Feature
Al l  h a v e  t e x t  a n d

graphics. response handl-
ing, decision making and
branching.

A k e y  f e a t u r e  o f
Microtext is  its "frame-
structure. Each f rame
represents a screen of text
and graphics. together
with control commands
to govern frame sequence.

A ser ies  o f  f rames
builds up into a module.
whose size is limited by
ava i lab le  c o m p u t e r
memory.

However  a  s i n g l e
Microtext program may
be constructed from more
than one module -  as

many as there are room
for on the user's cassette
tape or disc.

Nlicrotext a lso  sup-
ports sound and hi-res
graphics. and can even
control devices such as
slide p r o j e c t o r s  a n d
videotape r e c o r d e r s
through the BBC Micros
user port.

Versions
Microtext w a s  dev-

eloped b y  the National
Physical Laboratory. It is
currently avai lable o n
cassette or disc.

ROM-based versions

are to follow.
A publishing version of

Tslicrotext, t o  enab le
application programs t o
be securely distributed
and reduce user memory
requirements. is also plan-
ned.

The sys tem c o m e s
complete w i t h  c o m -
prehensive document•
ation.

This includes author-
ing guide, reference card.
function key strip, and a
-welcome- guide t o  the
nine d e m o n s t r a t i o n
programs included on the
cassette.

SYMBNET FOR SCHOOLS
A N I N V  v e r s i o n  o f
Symbiotic's Symbnet has
been developed to enable
teachers to use the BBC
Micro for full local area
networking.

The system is said to
require no great computer
knowledge.

BBC Symbnet uses the
same f i b r e  o p t i c s  a s
earlier versions. I t  i s
compatible wi th  Acorn
DES and with the tube.

NDOS (Network Disc
Operating System) w i l l
run Acorn DFS software
without mod i f i ca t ion .
even most protected sys-
tems.

Acorn DFS ROMs are

not required.
All BBC Micros have

full access to the network
and none are tied up as file
servers.

Each Symbnet  d i sc
drive a  Winchester is
treated by the system as
several floppies -  can be
either global or private for
read only  o r  read write
access.

The system manager is
kept o n  floppy disc. I t
allows configuration o f
the system for such oper-
at ions a s  a u t o m a t i c
downloading of programs
and files when students
log on.

Electronic mail is also

Micro games
go on video

A VIDEO show has been
made about  computer
games.

Christ Tarrant  int ro-
duces t h e  3 5  m i n u t e
programme. which shows
32 c o m p u t e r  games .
ranging f r o m  animated
soccer t o  outerspace
adventures.

It shows what's on the

THIS modem l inks the
BBC and other popular
m i c r o s  t o  P r e s t e l .
Micronet MOO and similar
viewdata services.

The Te lemod 2  s i ts
beneath the telephone.

It connec ts  t o  t h e
phone l ine v i a  the S T
module extension socket
and will connect directly
to the B B C  and  most
other m i c r o s  v i a  a n
RS232 or serial port.

part  o f  t h e  s y s t e m .
although student use i s
restricted.

Symbnet allows project
identities to  be given to
groups o f  users. They
may be used as addresses
for messages and  t h e
teacher can  a lso  send
messages t o  individual
users, groups, o r  t o  al l
users of  the network.

Full printer spooling is
available so that any print
can be  dumped t o  disc
w i thou t  a n y  c o d i n g
change

Maximum d is tance
between network stations
is 9km without enhancing
the signal.

market and explains how
to play them.

The games were recor-
ded wi thout  a  camera
directly from the games
computers -  BBC Micro.
Spectrum. O n e .  C o m -
modore - onto video tape.

The idea is to let people
sample games before they
buy. The video is avail-
able fo r  sale o r  rental
from leading dealers.

Secrets
on top
BBC Micro fans who are
looking fo r  something a
bit different can now buy
a system that will let them
eavesdrop on secret radio
transmissions.

The b r e a k t h r o u g h
comes from Microcentre
of Bognor Regis. Their
method enables anyone to
decode morse. and signals
from p ress  agencies.
Interpol, embassies and
other users o f  long-dist
ance short-wave broad-
casts.

The t r a n s m i s s i o n s
sound l i k e  high-pitched
whistles but in fact con-
tain messages.

No k n o w l e d g e  o f
morse is needed. because
a decoder translates the
signal into plain language
for display on a monitor
screen.

However the price o f
around I  .000 is likely to
deter till but the keenest.

Hobbit
speeds up

AT I k o n  C o m p u t e r
Products, makers o f  the
Hobbit tape drive, t o p
man D a v i d  Tucker  i s
busy taking orders from
BBC Micro users for his
Ultra-Drive.

The new machine, like
an improved  H o b b i t ,
holds nearly twice t he
amount o f  data -  200k.

It i s  also claimed t o
give twice the speed -
1.200 bytes a second.

Ikon are planning t o
offer a  factory upgrade
which w i l l  pu t  Hobbits
into t h e  U l t r a - D r i v e
class.
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BP 'build
a robot'
challenge

BP O i l  has challenged
Britain's schoolchildren
to roll up their sleeves and
tackle t h e  household
chores w i t h  a robot.

Winning schools can
clean u p  pr ize money
totalling about 0.000.

The B P  Buildarobot
competition offers t w o
routes to the finals at the
School o f  E l ec t r i ca l
Engineering. Arborf ield,
Reading. in October next
year.

One challenges schools
to design and construct a
freestyle robot to perform
a useful domestic task.

The other. for schools
who prefer a  set chal
lenge. is to build a mobile
robot butler t o  serve a
drink to two people seated
in a room.

Competitors. who must
be under 19 on August
31. 1985.  can enter one or
both categories.

Regional f ina ls  w i l l
decide who goes through
to the national finals.

The f i r s t  B P  Bui ld•
arobot competition had
its finals last year and the
standard o f  entry won
praise f rom Minister o f
State f o r  Industry and
Information Technology.
Kenneth B a k e r .  w h o
presented the prizes.

FO go with their second
processor. Acorn seem
to have invented a new
form of double speak.

Quoth a n  A c o r n
spokesman: " T h e y ' r e
available from the ware-
house now,  but  there
may be some delay for
new orders whi le  w e
fulfil the backlog-.

ACTUALLY. I  really
do believe there's a
warehouse fu l l  o f  the
th ings -  t h e
probably hidden behind
all those Electrons.

W H AT is certain is that
because o f  the acute
shortage o f  Electrons
Acorn have had an "Out
of Stock" notice printed
for W.H. Smiths.

30 MICRO USER M a y  1984

THE BBC Micro's pul-
l i n g  p o w e r  n o w
apparently stretches
beyond the grave.

For the ghost o f  eke
tronics pioneer Sebastian
de Ferranti materialised
in a  n o r t h e r n  t o w n
recently j u s t  t o  get  a
glimpse o f  the machine.

Complete w i th  silver
topped cane, tailcoat and
bowler hat. the apparition
of the Victorian genius
dropped into the Wilm-

Good luck delivering
those. lads

HAS anyone noticed
that the QL in Sinclair's
new machine stands for
quantum leap"?
Considering that a

quantum l e a p  i s
probably the smallest
"leap" you can make, I
think old Clive is being
astonishingly honest.

"SO", quoth an inquisi-
tive reporter to  the
ubiquitous and unifor-
motive Acorn spokes-
man, "your new busi
ness machine wil l  run
Unix and Zenix, wi l l
it?"

"Who told you that?"
cried the AS, aghast.

Ghost walks in
a micro store

slow Micro Centre. Ches-
hire. to see for himself the
results o f  his visionary
dreams of a century ago.

It was all for the benefit
of a government film unit
which had resurrected the
19th century gentleman in
the form o f  actor John
Rankin f o r  a  television
programme about  t h e
micro revolution.

The f i lm,  wh ich  has
been booked by  60 T V
stations around the world.

BARRY WOOD'S TAILPIECE
"You did'', came the

reply, " i n  your advert
fur a programmer last
month".

WE had a  phone call
from an irate reader the
other day. Apparently
he'd seen an advert in
the mag offering "Plinth
for BBC Micro".

He was  d isgusted
when he got a monitor
stand and not  a  high
level language.

IN case you're wonder-
ing where I  was last
month. I  was in Brazil,
sipping c o f f e e  w i t h
Ronald Biggs.

And y o u ' l l  n e v e r
guess who I  saw over
there b u t  don't worry.

Bank managers
are training on
the BBC micro

B A N K  managers From all
over the country have
'leen climbing out of their
cupboards, casting aside
bowlers and brollies i n
their rush to get to grips
with the BBC Micro.

They are a l l  making
their way to the Bank o f
Scotland's staff  training
centre i n  E d i n b u r g h

aims t o  h igh l ight  t h e
enormous progress made
since the days when de
Ferranti became a pioneer
in the large scale use o f
electricity.

Born i n  Liverpool i n
1864.. Sebastian de Fer•
ranti invented Britain's
first major power station.

The company that still
bears h i s  n a m e  n o w
makes chips for the BBC
Micro and the Electron at
its Chadderton factors .

Chris. your secret's safe
with me

THE hyped-up press
releases from software
houses get worse and
worse. One of the latest
gems announces a
"pending release".

I wonder if they'll let
me buy i t  w i t h  m y
"pending money"?

LATER i n  the  same
release they tell us that
"the decision was made
to t r y  a n d  c rea te  a
model program to cater
for most al l  specifics".

Stirring stuff!

WELL I ' v e  got  m y
micro and l're got my

where t h e y  a re  being
given the opportunity to
work with a new network.

Designed b y  consul-
tants Commsco t .  the
system combines the BBC
Micro with the Torch DO
dual d i s c  d r i v e  and
Torchnet to provide a lost'
cost flexible network.

Torchnet  n o t  on ly
enables individual work
stations to  communicat
with one another but a.
to s h a r e  t h e  u s e  o
relatively expensive addi
tional equipment.

-We have always he
heved tha t  o u r  branc
managers should be in
position t o  offer same
thing a bit more practic
than sympa thy - .  sal
Stewart Henderson. man
ager of the bank*s trainin
department.

"The objective o f  ou
investment in this install
tion i s  not  t o  turn ou
managers in to  technica
consultants o r  a d  % iser
but t o  d e  % elop an
heighten the awarenes
which already exists
the a r e a s  i n  w h i c
microtechnology can b
of assistance t o  og
customers-.

ashtray and all I  need
now is soenething to fill
it.

Alaybe I should take
up smoking.

NEVER m ind  asking
where all the Electrons
have got to. I've got a
much more interesting
question.

What's happened t o
all the adverts for  the
Electron?

SO an Acorn spokes-
man denies that they
might b e  dropping
Econet. Very reassur-
ing.

But would you buy a
used Econet from an
Acorn spokesman?

1
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FIMIC1711_ GAMES
THE KEY TO THE COUNTRY FOR E6.95

I  need
g to fil l

thi take

asking
lectrons
e got a
cresting

:ned t o
for the

spoko•
gt they
)pping
Tassur-

buy a
'am an

Have you ever wondered what
you would do if you came into
some money? Would you be able
to invest it and watch it grow, or
maybe start a small business and
become a millionaire? With
Inheritance you have the chance
to find out.
"A great game, really two games
for the price of one," MICRO
USER. E5.95

COMPLETE

AVAILABLE FROM:

A game for 1 o r  2 players. Your
aim is to obtain six souvenirs
from six different countries and
return to London intact, in the
shortest possible time.
Keep your head and try to avoid
hijacks, bankrupt airlines, bad
weather, thieves, car
breakdowns, strikes and other
problems inherent in World
Travel.
"Exciting, competitive and even
educational — not to be missed."

E5.95
COMPLETE

BOOTS V V.  H. SMITH Er SON J O H N  MENZIES
AND OTHER GOOD COMPUTER SHOPS

Ever thought you could run the
country better?
Here is your chance as Prime
Minister (of the party of your
choicel, you have to guide the
country through its social and
economic ills for five years, then
put yourself up for re-election.
"Greet Britain Ltd, 15 easily as
exciting, and certainly more
satisfying than any game of
space invaders." MICRO USER.
"A must for all buddingpornicians." COMPUTER
ANSWERS.
"Thoroughly ergoyable and
worthwhile docisiommaking
activity and as such, it can be
thoroughly recommended"
EDUCATIONAL COMPUTING.

E6.95
COUPLE-IF

x

a

OR DIRECT FROM THE AUTHOR

Simon W. Hessel Software,
Dept. M, 15, Lytham Court,

Sunninghill, Berkshire, England.
As 'sir:lowed

Great Britain Ltd

Inheritance

World Travel

Presentation Pack E17.95
IContains 3 games)

write for availability

RIP on one game E0.30

Name
Address

Mal

32K
BBC

E6•95 El

E5.95

E5.95 E

48K 3 2 K
SINK-Porn E lec t ron

0

CHEQUES OR
R a s

Tel

24 HR DESPATCH
UNLIMITED GUARANTEE
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(9)
Modem moo

To other
micro users

BBC Microcomputer

Micron et SOO

Prestel

Telephone,
line

Other

The BBC Micro is unbeatable when it comes to
holding your attention. But when it comes to talking to the
rest of the outside world it's virtually speechless.

Until, that is, you speak to us.
In which case you and your BBC could soon be

accessing viewdata systems throughout the country.
By simply linking your BBC into our purpose-

designed communications and viewdata system
you dramatically increase the capability of your
micro. Allowing you to keep in touch with your
friends. And to get answers within minutes to
electronically mailed letters. You can even try
your hand at the latest adventure games on
Micronet 800 (as well as looking at the news,
reviews, prices and best-buy information).

In addition to all this, you will also be able
to access Prestel. A vast database of news and

information. Helping you to book tickets for your
favourite concerts. Plan your road and rail trips.

And even check the weather forecast before you go.
Our communications and viewdata systems open

up the world to you and your micro. And at a down-
to-earth price—with systems starting from under £90.

So, if you're keen to contact the outside world...
simply contact us.

APPROVED hY use
with telecommunication systems 1

Ituri tiy lail,tsh Telecommunicationsin acoyoance with me conott.ons
in tne instructions lot use.

notnimmitmonsaillintrigmnir
Prism Business Systems Ltd.

Prism House,18-29 Mora Street
City Road, London EON' 8BT

'lel: 01-253 2277 1•ME
rPlease send me further details of the Prism communications am:71
Iviewdata system for the BBC Micro.

Name

Address

Tel:

Presiti and the ['maid symbol are trademarks or British Telecommunications.



DARK SCREEN
The Technology that puts NO VEX light years ahead

L.:1441

NovExca)

CHRNSE T O  SCREEN DISC

•f l

Display Distribution, who market probably the most comprehensive range of
professional monitors, announce an astounding leap forward in monitor technology.

The revolutiarrarts-AlaVEX D/S monitor combines superb resolution
graphics, colour balance and imagi-clatiewisibich moves existing monitor technology
into the past. NOVE X advanced technology doe h e r e ;  just push the
unique green switch and instantly convert your monitor to aD7S g r e e n c h r o m e
monitor for programming and word-processing applications.

NOVEX monitors (recommended for use with the BBC-iVildroyrKI approved by the lest Bureau' for education)
are specifically designed with both RGB and PAL inputs to cater for the majority of small computers. The durable metal
case (in BBC Micro colours) houses an internal speaker with independent volume control, together with carrying handles
for greater safety when moving the monitor around.

The complete range of NOVEX monitors is available through your local micro dealer, and backed by Display
Distribution's after sales support. Dealer enquiries welcome by contacting Charles Martin on 01-891 3668.

Excl. VAT & Carriage

V I

 1  DISPLAY DISTRIBUTION LTD.
I L I E l b

35 Grosvenor Rd.,Twickenham Middlesex. Telephone 01-891 1923/1513 Telex 295093

DISPLAY DISTRIBUTION
CARE OF EVERY DETAIL, RIGHT DOWN TO THE PRICE f l i g g w g 5

1
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RING FOR
LATEST
PRICES,
MANY

REDUCTIONS
EXPECTED

MAIL ORDER No Stamp Required
Post your order Maw to
COMPUTERAMA
DEPT. MUS FREEPOST
STAFFORD ST116 28R
OR TELEPHONE OUR MAIL
ORDER HOT LINE won your
Access or Barclaycard number we i i1[4111_11
will desparch immediately (0785) 411199

WE ACCEPT INSTITUTIONAL
EDUCATIONAL ORDERS

Call rn today Home Computer
Centre for the BBC enthusiast
Send large SAE los further details of
any product
CARRIAGE
Micro s Monitors Disc Dnves
Pr inters 0 0  Books El 00 each
Catsene Decks (ZOO Leads and
software 50p item

it IN I t  11 1 1 W I  11 . 1  - - a
II I  d. II: :  4 el i l i t i  11 7 4
IllUi a &  7 A L A i  at La iillino•m•nomullin•uommo••i
1111011r.',%.111 -" I  11 I - J
I • •  IMI  I I I  - 4  t l  I - 2  7  4MEMII

I AIL L I  MILIM••I
ORDER A COMPLETE SYSTEM

GET ALL LEADS FREE

ROM SOFTWARE I N C  VAT
Wordwise 3 9  95
View 5 9  00
Disc Doctor 3 2  95
Tef rib (leonine! ern u lator 3 7 9 5
Graptvres Es-tension 3 2  95
Double Density DOS Upgrade 8 9  95
Pete DES 3 9  95
Acorn Speech System. Upgrade 6 6  DO
HCC5 Forth 3 9  95
HCCS Logo Forth 6 7  85
HCCS Pascal 5 7  OD
HCCS Excel 7 4  75
ROM Espanaon Board IATPLI

The Best, 4 3  95
BOOKS I N C  VAT
BBC Micro DISC Companior 7 9 5
Creative Grattnics 7  50
Graphs & Charts 7 5 0
Lisp Manual 7  50
Folly Manual 7  50
BCPL Manual 1 5  OD
Cliscoyering BBC Machine Code 6 9 5
BBC Oisc Manual 1 9 5
Using Roppy Disks with the BBC Micro 9 9 5
PROGRAM POWER I N C  VAT
trifler Gorilla 7  95
Cyberton % w o n  7  9E
Chess 0 7 9 5
Danger UFA 7 . 9 5
Escape Moonbase Alpha 7  9-
Felt. in FactorY 7  95
Felix 3 Fruit Monsters 7  95.
Nemesis 7  95
Bumble Bee 7  99
See000 7  95
Chemistry 6  95
Physbcs 685
Positron 7  95
Demon Decorator 5 8 5
Alien Swirl 7  95
Alien Destroyers 7  95
Moon Ranger 7  95
The Mine 7 9 5
Hell Drover 7  95
Labyrinths of LaCosbe 7  95
Zarm 7  95SUPERIOR
SOFTWARE I N C  VAT
Coklitz Adventure 7 _ 9 5
Gistaxians 7  95
Road Runner 7  95
Hunchback 7  95
2002 1 9 5
Gideon& Gamble 7  95
Lunar Mission 7  95
OPUS I N C  VAT
Dogfight 8  95
BUG-BYTE I N C  VAT
Cite Defence 7  SO
Twin Kingdom Volley 7  95
DYNABYTE I N C  VAT
Pool 7 9 5
Hoeserace 7.95
Lemming Syndrome 7  96
Corporate Climb& 7  95
DR SOFT I N C  VAT
747 Flight Simulator 8  95
Gov',
SOFTWARE
INVASION I N C  VAT
3-0 Bomb Alley 7 9 5
Gurkenrwe 7  95
Vortex /  95
Attack on Alpha Centaurs 1  95
VISIONS I N C  VAT
Snooker 7 9 5NRA. 7 9 5
°erode,' Dennrs 7 . 9 5MELBOURNE
HOUSE I N C  VAT
The Hobbit 1 4  95
MICROBYTE I N C  VAT
ao S w e  Range, 7  95
BBC/ACORNSOFT
Algebraic Manipulation
Arcadians
Business Gem,
Castle of Riddles
Creative Graphics
Countdown to Doom
Form
Graphs & Chant
Homer
Lisp
RCN. (Rom •Disc)
Missile Base
Meteors
Monsters
Perko Computer
Planetoid
Rocket Raid
Snooker
Sphm, Adventure
Starship Commend
Tree 04 knowledge
Snapper
Shirley Coman's Magic Garden
Personal Money Menagement
Draughts and Revers.
%Void hunt
White Knight it
VutePe
Tas Calc
Beyond Basic
Toorbos
Canyon
Record Keeper
Doctor Who

INC VAT
9 95
0 95

95
9 95
4 9 5
9 95

16 85
9 95
995

1688
99 95
9 95
9 96
9 95
9 95
9 95
9 95
9 95
9 95
9 95
9 95
9 95
9 95
9 95
9 95

11 90
11 50
16.10
17.25
1154)
21 00
10 00
15 00
1000

TORCH 180
DISC PACK
WITH OVER
0,100 OF
SOFTWARE

FREE

GRUNDIG 14" TV/MONITOR
+ REMOTE CONTROL

ROB input Its a wow clew display " N . 1
pict um must be seen to be

believed Wo seve not seen nem,
colour on erw dedicated mamma
ORDER TODAY. We guarentee
that vOki wet not be disapextentrad
And reen.othey when you lonely
cornpubncy lust flick the swdch ard
you twee a super qualny 14 colour
TV - what brier wey lo toddy the
*edema to your vole or golfroore
Complete with Hod lot HOC lot onl. ' t a l l ! '  VAT

NOW ONLY k g 5 2 1 5

INC VAT F r e e  Geode* t-1K- oc
Srahwrine includes
•  PERFECT WRITER •
PERFECT 'SPELLER •
PERFECT CALC •  PERFECT
FILER •  TORCH NET The
TORCH 280 DISC PACK abbe
meet powerful BBC Dec uPlitede
awilabee V'denied. SON ol
Wo w.  elute ZOO Second
Pmeweor running Trachea own
CP M compatible operating
melee, Clip -Mood to you, order
woe.,  Ineet 40401 eCoyener
peograrn
•  NEW TORCH ZEPICIO PACK
Add torch Pewee to any 90 track
*was Compleee 711d Processor
Ate 0 Free Perfect software yeerth
El CO20 ONLY

with
every order,
five pounds
worth of
rrKmeysaving
vouchers

S i t e r e c  VAT

•  F u l l  S l a i e N t e .  R O M  E x p a n t i o n  r o7 g5 t e  Bone
•  16K Battery backed CMOS Rem,Option
•  AA”&de'n'til required to te

•  Aloe w-Wth-1.0 COthriruct ion -
Mounts newly inside the 860machine

•  Full beallenwe or adore,. eriel

--00011•111111w.,__

OUICKSHOT II
BBC JOYSTICK
Now outh Wed fee Option end
Solid state Intertate
°taboret Relocalable code Isidore
means that it Works with more
Game* than Am e '  y ce,irnilaf
irded.ce The SW! centiains
WYStick Wefts wen with
keyboards Onty CeodAlr'A A
eineation St the Micro User Show.
More tun - roaches the games other
oysticke came& Landed supplies

n# A 1 9 0 5 • • E•5 rad

d • t •  P , O , , e n • S  d a t a  b u s
loading Probrethe aesoMeted
wah unbuffered boards -  LI  00, •

•

4ctet4t.Z.Ate,
Art 4 o . z

EPSON FX80
Ak e r n e  e n t r o v e ndkay4mea r m i o t t K e t

_AT A SUPERB PRICE

...111.••••••••••••/
TM; meet iteetwier of HIGH
PERFORMANCE dor matrix rows
has all the Matures you Could ad

•  160 cps 1 ,  • 9 meow
ca000dional sewing

•  lemma,' Elea. & Rehr Characters
•  T . C 1 0 ,  8  F r e - b o n  F e e d  1 0

Conde).
•  ei doectemel LOOK StateEnd
•  Centronics Interlace 54lenderd
•  Down ...data. Charwqr Set

War Defined
•  Condensed & Double Width

Puermg
•  SLOW & Sudicoots
•  Dot Addressable Graphics
NOW AT THE AMAZING PRICE

OF 4 5 5 9 tic VAT

ATPL SIDEWISE
ROM
EXPANSION
BOARD
•  Air 1 ,11 on board sock.° are

Connected ,op .1 ,  H o
M o n . .  cradled due to thie
know blurt on Bac Eetebno
lockets on BeC we usable.4 .
erYCen socked are accetutete
without mooderio sidemen!

ONLY A//-3-z•

M O W
W  ..m01111.P.M.11.11.1111.1.1

-  T  -  •  1  •  I  -P'
• A I B I 1 1 1 1 • 1 0 1 1 1 1  I

STAFFORD S TO K E - O N - T R E N T  S H R E W S B U R Y
59 Foregate Street 1 1  Market Square Arcade. 1 3  Cast le Gates
Tel (0785)  4 legs H a n l e y  Tel-  ! O M )  288820 Tel (0743)  60520

PSION I N C  VAT
saloon Sally 6 . 9 5
VoCale 1 4 . 9 5
VuFile 1 4  95
CLARES I N C  VAT
Grapiltkey 7  95
PopIrce II (Orsc Only) 1 2 . 9 5
Crept* Disc 1 2  95
the Key Mier Only) 1 2  95
Shadow. inspector 7  95
State 40.5011ot Discs
AMCOM I N C  VAT
Fortress 7 9 5
Space Highway 7  95
GEMINI GAMES I N C  VAT
Missile Control 9 9 5
Liberated 9 9 5
Caterpillar 9  95
GEMINI I N C  VAT
Cash Book Acc 9°
inv & Statements 9 1 9 5  95

MCorrenail.nowtzl Acc 199 9955
Date Base

1199 :55
HS10,,,,ockeCAoccnot,tront

SOFTWARE FOR ALL 11N9C.'19A9T5Stock Control (C,D) 9 5 . 9 9 5
Invoicing, &Momenta (C., 0) 1 9  95.29 95
Sales Purchases I0.01 1 9  9&29 95
ADVENTURE
INTERNATIONAL I N C  VAT
Adventureland 9 95
Voodoo Cavite 9 95
Secret Mission 9 9 5
Pirate Adventure 9  95
SOFTSPOT INC VAT
Transactors Reveoga
Heist 8  96695
H. SOFT (WATFORD) INC VAT
Penguin

Chatucr I N C  V A Tritt Egg

795

A 7 90
Cylon Attack 7  90
AARDVARK i  NC VAT
lalega

6 93MIRRORSOFT I N C  VAT
F rat Steps With The Mr Men 9 95
micRODEAL INC VAT
Air Trellic Control 9  95
Space Shuttle (C DI 79599
MRM SOFTWARE I  NCVAT5
oc:mmi•n'. Brother
larlamrinae";:d o 0A1T.n

3Guyulnur,Tchw• HatD

5.70
5.70
5 70
5 70
5 70
510

BBC
BBC Model 8
BBC Model s
BBC Model B
+ Double density DOS 4 8 9 0 0
BBC Disc Upgrade P  0 A.
BBC A-B Full Upgrade 9 6  00
BBC Teletext Receiver 2 2 5  00
BBC 280 2nd Processor T . B  A
BBC 5502 2nd Proce4sor T . B . A .
DISC DRIVES I N C  VAT
LVI. Duel 10K 3 8 9  00
Pace Single 100K 1 6 9  95
Pace Single 40,•30T DiS•ded 3 4 9 . 9 5
Pace Dual 100K 3 8 9 . 0 0
Pace Dual 40.1301 D;Srcled 6 6 4 . 9 5
Torch Dual 400K ZEDD Disc Pack 8 3 5 . 0 0
Pace 200k 40T 0:Sided 2 7 0  00
MONITORS I N C  VAT
Microvrtec 14" Colour 2 4 7 . 0 0
Sanyo 14- Colour 2 6 9 . 0 0
Fidelity 14- Colour Monaca 1 9 9 . 0 0
Grunclog 14 Colour TV/Monitor 3 0 9 , 0 0
Sanyo 12' Green 8 9  00
Phoertis 12' Huilles Ambe. 1 2 9 . 8 5
PRINTERS' I N C  VAT
Epson 11)030 2 5 9  00
Epson R )(SOFT 2 9 9  00
Epson Fxeo 3 7 9  00
Epson FX100 5 6 9  00
Shinwa CP80 2 2 9  00
RAernan 2 8 6  00
Juki 6100 Daisywheel 4 4 9  00
MISCELLANEOUS I N C  VAT
Sanyo D R101 Data Recorder 3 9  95
Cassette leads - all types 2 . 8 0
Acorn Joysticks 1  3 00
Clurckshot Joystick ( BBC) 1 9 9 5
Printer Cable (Parallel) 1.2m 9 9 5
BEIC Deluxe Cover 8  95
Light Pen 2 8 . 7 5
Data Cassettes 5 -, C20.'Cl 5 1  95
The Plug Power Filler 1 4 . 9 5

INC VAT
199 00
399.00

May 1984 MICRO USER 3 5
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-9U11101 Watford Electronics
Dept. BBC, CARDIFF ROAD, WATFORD,  HERTS. ENGLAND.
Tel: Watford (0923) 40588/37774 T e l e x :  8956095  WAELEC

36 M ICRO USER M a y  1984

BBC MICROCOMPUTER

Model A --E260; Model B—f346
Upgrade your Model A with our

Upgrade Kits and save yourself E s s s

•  BBC') 1 6 K  Memory
IS x 4816AP-3 100nSi

•  8 8 C 2  Printer User I/0 Port
•  B8C3  Disc Interface Kit
•  B8C4  Analogue1,0 Kit
•  BBC6 Expansion Bus Kit
•  Complete Mod. A to B Upgrade Kit

Dust Cover for BBC Micro
Protects your expensive Micro from foreign
bodies.E 3 , 9 5

SEIKOSHA G P 1 0 0 A
10" Tractor Feed, 8 0  columns, 50CPS.
Normal &  Double width Char, Dot res
graphics. Parallel Interface standard.

SPECIAL OFFER Only: E144

INTERFACE C A B L E
BBC to Seikosh a Cable £ 8 . 0 0

FRICTION FEED
Attachment for 0P100A or 250k Printers E 2 8

•  Spare RIBBON for GP80
, •  Spare RIBBON for GP100

•  Spare RIBBON for GP250

E24.00
E8.10

£95.00
C8_25
£7.75

£4.50
E4_95
E5_95

OP-700 Colour Printer Screen-dump routine in ROM
FOR BBC Micro £ 1 2

Epson RX80
l o o  CPS. 9 x 9 matrix, dot addressable
graphics, condensed and double width printing.
Normal. Italic and Elite Graphics. Tractor feed.
10 m a x  width, bi-directional, logic seeking.
Centronics interface standard.

ONLY E 2 3 5  (E7 cam)

RX80 FIT PRINTER
As above but has both Friction and Tractor
Feed. 1 2 5 9  I f? can. Securicor)

PRINTER INTERFACE BUFFER
Neatly packaged self, contained box.
supplied complete with all leads,
manual and detachable power supply.
Price: 16K Unit E 9 9
Price:48K Unit E 1 3 5

Epson FX80 Printer
160 CPS, 11 x  9 matrix proportional spacing.
superscripts, subscripts, dot addressable graphics.
Normal, I tal ic and Elite characters. U p  t o  2 5 6
user definable characters D o w n  loadable
character set Condensed and double width
printing. Full proportional spacing. Four user
defined margin posit ions Tractor and Friction
feed, 10"  maximum width Bi-directional. logic
seeking Centronics interface standard.

ONLY E345 (E7 carr.)

Epson FX100 Printer
Same as FX80 but has a 15" wide Carriage E 4 9 5

Typo
MXBOFT
Mk 100
FX80
Rk80
GP80
GP100
GP250
G P M /

RX & FX PRINTER INTERFACES

RS232
IEEE 488

Ribbons D u s t  Covers
E4.75 E 4 . 5 0

E10,00 E 5 . 2 5
E4.75 E 4  95
E4.75 E 4 . 5 0
E4.50
14.95 E 3 . 9 5
£5.95 £ 3 . 9 5

£18.50

f a s  R S 2 3 2  + 2K Buffer E 5 9
E65 2 K  Parallel E 5 8

BROTHER HR-15
DAISY-WHEEL PRINTER

An exceptionally high quality daisy wheel printer
at the price of a dot matrix printer, 113CPS:
bi-directional. 3K of buffer: has clear buffer
facility. carriage skip movement., proportional
spacing; underlining: bold print and shadow print.
Prints in two colours: super and subscript facility.
Impact control facility to vary pressure on paper
for making carbon copies. Has Centronics parallel
or RS-232 interface, Connects directly to BBC
Micro. A ribbon cassette plus a separate red
ribbon. Optional extras single sheet feeder takes
up to 150 A4 sheets: a keyboard that transforms
HR I 5 into a sophisticated electronics typewriter.
Attractively finished in beige.

Single Sheet Feeder
Keyboard
Ribbon E3; Daisy Wheel E18

ONLY E349

E199
E150

LISTING PAPER (Plain)
1,000 Sheets 9 '  Fanfold Paper E 7
1,000 Sheets15" Fanfold Paper E 9
Teleprinter Roil (Econo paperl E 4
PRINTER LABELS
(continuous stationery)
1,000 9 0 x  36mm E 5 . 5 0
1,000 9 0  x 49mm E 7 . 7 5
1,000 102 x 36mm £ 6 . 2 5

Carriage on Printer Paper & Labels €1.50

PRINTER LEAD 36"
Ready made printer lead to interface BBC Micro
to EPSON, SEIKOSHA, NEC. STAR, JUKI,
BROTHER. SHINWA. etc.. Printers.

Special Extra long 6 foot Cable

ONLY E8
E12

BBC Micro
WORD-PROCESSING

PACKAGE

A complete word processing package consisting
of: BBC Model B, Zenith 12" Green or Amber
Monitor. Twin 200K highly reliable 11 year
warranty' Teat Disc Drives in matching beige
colour, the popular WORDWISE word processcr.
Watford's own highly sophisticated 62 File DFS
interface fitted, the world renowned Brother
HR15 Daisy Wheel Printer, Gemini's Beebplot &
Beebcalc Spreadsheet Analysis Software discs.
10 blank diskettes, 500  sheets of fan-fold paper
Manuals and all the leads. To enable you to carr
your Micro around, we shall pack it in our
Antique Brown leatherette Attache carrying C4354

P.S. We will alter the package to suit your
requirement. Call in for a demonstration).

51" DISKETTES
(Lifetime warranty)

•  1 0  Verbatim or 3M Diskettes S/S D/0 £ 1 1
•  1 0  Verbatim or 3M Diskettes Dfs 0 .0  £ 2 1

DISC ALBUMS
Attractively finished in beige
leatherlook vinyl. Stores, protects and
displays 20 discs in double-sided
clear view pockets. O N L Y  £491

PLASTIC LIBRARY CASES
for Disc Storage 51"lholds1 E2

Attractively finished, strong beige plastic base
fitted with dividers, Smoke acrylic top. SuppliK
with adhesive title strips for ease of filing

FLOPPY HEAD CLEANERS

ONLY E1,275 icarr. f  i t
1

DI

•

•

•

•

•

•

•
•

LOCKABLE STORAGE UNITS
•
••  M - 3 5  Holds upton 35 mini discs E l i

•  M - 8 5  Holds uoto 85 mini discs E 2 1 )

•
•

Unless your officethome is dust free, you should
clean heads at least once a week to avoid the
risk of cross contamination.
Simply apply the cleaner to one of the specially
formulated cleaning discs, insert into the drive P sand initialise. I f  your system has no initialisation,
program then insert the disc and open and close •

hethe door 5 times.
0/

eau
tn

AMS 3" DISC DRIVES

These popular mini disc drives, now available flei;ILri.asertr't:

from WATFORD. For details see AMS advert in )0,
this magazine. Supplied complete with cables, t h e
manual and utilities disc-
Single 100K per side
Twin 200K per side E 3 2 h e i

1
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DISC DRIVES CASED W I T H
CABLES (less PSU)

iAll Drives are NEW SLIM-LINE Typel

NEW LOW PRICES

•  C I S  100 Single, TEC Single sided 40 track
100K, 51" Disc Drive E 1 2 9

•  C IS400  Single. Mitsubishi Double sided 80
track 400K. 51" Disc Drive E 1 8 8

•  CL.S400S Single. Mitsubishi Double sided
40/80 track Switchable, 400K, 5 1 '  Disc Drive

E21

•  CLD200 TEC Single sided 40 track 200K.
twin 51' Drives E 2 5 2

•  CLDBOO Mitsubishi Double sided 80 track
BOOK. 51" TVVIN Drives E 3 8 5

•  C I 0 8 0 0 5  Mitsubishi Double sided 40/80
tract switchable. 800K.. Drives E 3 9 9

(CUMANA) DRIVES CASED
WITH PSU &  CABLES

•  CS1130 TEC Single sided 4 0  track 100K 51"
Single Disc Drive E 1 4 5
C8200 TEC Single sided 80  track 200K 51"
Single Disc Drive E 2 1 0

•  C8400 Mitsubishi Double sided 80 track
400K 51" Single Drive E 2 5 9
CS400S Mitsubishi Double sided 40/80 track
400K 51'' Single Drive E 3 4 0
CD200 TEC Single sided 40 track 200K 51"
TWIN Disc Drives £ 2 7 5
CD400 TEC Single sided 40 track 200K 51-"
TWIN Disc Drives E 3 6 5

•  C0800 Mitsubishi Double sided 80  track
BOOK 51" TWIN Drives £ 4 2 5
CD800S Mitsubishi Double sided 40/80 track
Switchable BOOK TWIN Drives £ 4 6 5

SPARE DRIVE CABLES, SINGLE E6; DUAL E9

OFS Manual (comprehensive) E7.50 IN°  VATI

P.S.
1. You do not require Formatting Discs when
using our DFS as the formatting program is in

0 6 m  the ROM, nor do you require the expensive
40/80 track switchable drives as with our DFS,
you can read and write 40 and BO track discs on
an BO track drive (software switchablel.
2. MITSUBISHI SLIMLINE DISC DRIVES that
we supply are Double Sided, Double Density
54, 1 Megabyte. lWith BBC Micro 400K after

rmatting.I When used in conjunction with
Double Density board one obtains BOOK (approx)
after formatting. Track density 96  TPI, track to
track access time 3mSec• These drives are very

E163 fast, quiet arid efficient. We strongly recommend
£320 hem.

NEW
Mk I I  13  ROM SOCKET BOARD
Now all lines fully buffered -  On board
battery back-up facility -  will now accept
EPROMS 2716, 2732, 2764 & 27128 and
ROMs 6116 8 2 6 4 .
Simply plugs into one of the four ROM sockets
currently available in BBC Micro. There are only
5 solder connections to be made. Full
instructions are supplied. This board has been
ergonomically designed to enable the user, easy
further expansion inside the Micro, e.g. Double
Density Board, Torch Board, etc. (At Watford, we
think ahead.)
Our 13  ROM SOCKETS BOARD enables the
User to increase the Sideways ROM capacity
the basic lour sockets on the main board upto
the full SIXTEEN capable of  being supported by
current operating systems. In addition the board
is designed with the facility to hold upto 16K
RAM. which when switched into operation is
automatically selected by any WRITE signal to
the Sideways ROM area This gives the User the
ability to write a utility or  language and upon
pressing break have the utility or language up
and running (new ROM software can be
developed and tested in s i tu l
The Board gives the User, plenty o f  freedom to
explore the possibilities of  the new paged ROMs
due in the coming months and offers them the
chance to develop their own.
All lines are fully buffered and the Board meets
or exceeds all timings for operation in the BBC
Microcomputer. When fully populated, the ROM
Board consumes less than half the recommended
maximum current limit.
Supplied ready-built and tested complete wi th
fitting instructions.

ONLY E32.50 (carr. El )

EPROMs &  CMOS R A M s
for BBC MICRO

2764-250n5 i8K ROM/
27128-250nS t l6K ROM)
6116-150nSI2K RAM)
6264-1 50nS 181( RAM)

MONITORS

READY-MADE LEADS
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
6 pin D I N  t o  8  pin D I N  Plug (RGB)
Moni tor  Lead. BNC to PHONO
Disc Drive to  BBC Micro Power Lead
Single: t 3_00  Dual E3.75

MISCELLANEOUS
CONNECTORS

RGB I6 PIN DIN)
IRS423 15 pin Domino)
Cassette (7 pin DIN)
ECONET (5 pin DIN)
Paddles )1 Spin 'D.)
BBC Power Plug 6 way
Disc Drive Plug 4 way

E6.95
E19.00

E6_00
138.00

MICROVITEC 1431
14' Colour Monitor RGB
Input l a s  used in BBC
programmes) FREE Interface
Lead S p e c i e !  Offer £189
•  M I C R O V I T E C  1451 Hi-res

14" Monitor incl. lead
•  N E W  MICROVITEC 14" Colour

Monitor/Composite Video
•  K A G A RGB 12"  Medium

Resolution Colour E 1  99
•  K A G A RGB 12' High Resolution Colour E 2 5 9
•  K A G A 12" Standard resolution colour

MONITOR/COMPOSITE VIDEO O N L Y  E205
•  B N C  Connecting Lead £ 3
•  R G B  Connecting Lead £ 5
•  Z E N I T H  12"  Green or Amber Monitor

Hi-resolution E 7 5

Carriage on Monitors E7 ISecuricor)

E319

£249

£2.00
E2.00
£2.50
1E2.00
E2,50
£3.00

Plugs Sockets
30p 4 5 p
40p 5 0 p
25p 6 5 p
20p 3 0 p

110p 2 1 5 p
75p -
lop

E P R O M  P R O G R A M M E R
for B B C  M I C R O

At last! -  the EPROM Programmer for BBC
Micro Computer from WATFORD ELECTRONICS
that wi l l  suit both your pocket arid all your
requirements. P rog rams  a l l  popu la r  t ypes  o f
EPROMS from 2K bytes up to 16K bytes

227718287 2516 —  2532 —  2544 —  2784 —
This extremely powerful system is designed for
your needs of TODAY & TOMORROW! -  BBC
Basic programs can be copied into EPROM and
subsequently re•loaded faster than from a disci
Suitable for both hobbyist and professional
users!

Just look at these features:
•  COMPLETELY SELF CONTAINED -
Housed in its own sturdy case -  Uses its own
power supply -  connects directly to the 1MHz
Bus -  Simple and Safe!
•  F U L L SOFTWARE SUPPORT -  Comas
complete with simple to use fully machine
code ROM based software and easy to
understand manual. Facilities include
Verification, Reading, Virgin Testing, Writing.
Editing, Saving, Loading arid morel NOTE!! -
This software does not simply comprise hastily
prepared routines to get you going. but is a
professional, purpose designed applications
package.
•  A C O R N  BUS COMPATIBLE -  Use of the
1MHz connection complies with all Acorn
addressing recommendations -  That means you
can still add-on such things as the TELETEXT.
IEEE 488 TUBE and PRESTEL
•  Al lows more than one program to reside in
an EPROM using the ROM Filing System.

ONLY E89 incl. Manual (E3 carr)

BEEB SPEECH
SYNTHESISER

VERSATILE SPEECH SYNTHESISER
UNIT FOR THE BBC
MICROCOMPUTER

Watford Electronic s very own Speech System.
Specially designed so that even a novice can

make his BBC talk:-
SIMPLY the best! -  An unlimited speech

synthesis system. Complete with
easy-to-follow manual. Controlling software
is in ROM so no Cassette Loading
problems!

PHONEMES for word synthesis -  That means
unlimited vocabulary! No extra speech
dictionary chips to buy!

BUILT-in Library of approximately 500 words to
get you started.

ENGLISH accent -  Utilises inflexion techniques
to produce highly comprehensible speech.

EASY to use system -  Just plug the software
ROM into a socket, the Speech unit into
the User Port, and away you gol No
specialised -dealer upgrade- required!

COMPACT unit -  The whole system is built into
a small case -  easily tucked behind the
computer. Auxiliary output socket provided
for direct connection to an external
amplifier.

HOURS of fun! -  Suitable for any application -
Games. Educational Programs Specialised
Packages.

We know this all seems to good to be true but
DONT BE LEFT SPEECHLESS! Order your
Versatile Speech Unit now!

Only fillt

Continued • • , . / . / . . / . . . , • • • . + ,
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I  HE ULTIMATE DFS
FOR BBC MICRO

by Watford Electronics
Highly acclaimed at The ACORN and BBC

MICRO USER Shows. What do the independent
press say'

Good value for money — Beebug Aug, .83
A very worthwhile Package — The Micro User
You'll be buying a very powerful package —
Personal Computer News
Superior DES: Excellent disc sector editor —
Computer Answers

Without a doubt, the most sophisticated DES
Software yet written for BBC Micro Computer
This powerful new DES is fully coripatible with
ACORN DFS yet has much increased power
due to additions. carefully 'designed to make
life easier in normal use. It consists of over
14K of efficiently written machine code. It is
entirely self contained and so does not require
a utilities disc to function.

•  The system can either use the ACORN
standard 31 files per disc side or DOUBLE THE
CAPACITY to 62 files. The size is selected at
formatting time. Copying between discs with
different catalogue sizes works perfectly
normally.
•  A FORMATTING PROGRAM is built in,
permitting formatting to 35.40.80 track formats
with either 31 or  62 files. Since the formatter
is built in to the DES it can be used without
affecting whatever program you are using.
• A  DISC VERIFIER is also built in, This
checks the internal checksums on each sector
to identify any corrupted data. This is extremely
useful when saving valuable data as it shows
faulty discs quickly and easily Again it does
not affect the program you are using.

•  A  built in DISC SECTOR EDITOR gives a
screen window onto the disc enabling detailed
editing of any byte on the disc. This us very
u Attu' for recovering accidently deleted files
and can save weeks of work.

•  A  double step mode allows the User of 80
TRACK DRIVES TO READ & WRITE BOTH 40
and BO TRACK DISCS. This mode is software
selected for each drive individually, thus enabling
a 40  track disc to be copied on to an BO track
very easily. THIS ELIMINATES THE NEED FOR
EXPENSIVE 40/80 TRACK SWITCHABLE
DRIVES.

•  A WORK FILE function sets the name to
be used when the null filename is issued This
allows a program to be edited and repeatedly
saved having only typed its name once.

•  When using LOAD. CHAIN. etc. it is possible
to specify an ambiguous filename. This will
result in the first file whose name matches the
specification being used. This saves typing the
end of a filename that you know is uniquely
identified by its first few characters.

•  Two commands exist to simplify the transfer
of programs from TAPE TO DISC. These load
the file to &1100. switch off the disc system
and then move the file to its correct load
address, thus saving a lot of complicated
programming. Thus command can be used to
load files up to 27K75 long.

•  An advanced COPY command is included
which will prompt the user. requesting whether
to copy each file

•  RENAME has been extended to allow the
use of ambiguous filenames This allows you to
change BERT1 BERT2. BERT3 to ERED1,
Prte.02, FRED3 with only one command.

•  OPENOUT has been improved to give you
fewer annoying 'Can t extend • errors, as it
automatically picks the biggest space on the
disc in which to put a file. A SPACE command
lets you know how much space *COMPACT
could Cra8t0 before vou waste time doing it

Continued:
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BEEBFONT ROM
BEEBFONT is a remarkable new concept in BBC
software, exclusively available from Watford.
Once fitted, the 16K ROM will enable you to
produce attractive text displays in following
different styles:

A f tOtOhni t i t t f
abctief i i k lmno

abcdefghijklmnop
ABCDEFGHIJKLMNOF
a b e d e f g h i j k l m n o p
ABCDEFGHIJKLMNOF
ABCDEFGHIJKLMMOP
abcdef hi .klato
OTOINNJWCW

*  I t  works in modes 0, 1,  2, 4, using full
colour.
*  Simply use Ctri—V to select the font and all
further screen output will be in a new style
*  Even the ordinary Beeb character set can be
enhanced by doubling height or width and
emphasising to give bold print.
*  A  comprehensive editor is included which
enables the user to design his own characters.
*  A  spooling program is provided, which
enables pre-formatted text files to be displayed
on an EPSON FX, RX, and NEC Printers, using
the full range of character styles. (Please specify
printer type when ordering.)
*  This really must be one of the most original
and exciting products of the year.
*  A  twenty page manual is provided and the
demoleditor software comes on disc or cassette
(please specify when ordering'. O N L Y  E 3 9

DFS continued:
•  2K of RAM can be reclaimed from the DES
by setting -PAGE" to & 1100.
Now with extra features:

•  The powerful library system has been
extended so that libraries now work on all
accesses not only •RUN. This allows you to
have a utility directory with all your commonly
used programs without muddling in your
current workfiles. Very useful for BCPL User.

•  Programs can now reside lower in memory
by reclaiming some of the DFS' workspaces.
indeed PAGE can be taken as low as E1100
under most circumstances

•  To make DFS easy to use, wild cards ("*")
have been made vastly powerful, e.g. *INFO

*A gives information on all files in the current
directory which have an "A" anywhere at all in
their filename.

•  Comprehensive and clearly written Manual
(available separately) gives the user a complete
package deal

•  Fully compatible with BBC TELETEX and TORCH
Systems
DES ROM O N L Y  E29
Complete Disc Interface Kit including DFS
ROM and fitting instructions O N L Y  E95

Comprehensive and clearly writtte7n500EiSN0 vAT)Manual.
P.S. We will exchange your existing ACORN
DES or PACE (AMCOMI DES for the highly
sophisticated Watford's DES ROM for

ONLY E25
Watfordss DFS is exclusively available from
Watford Electronics. We DO NOT retail through
any Dealers.

Access

BEEBMON

Wordwi5c

DISASSEMBLER R O M

Watford's own Machine code Monitor RCM
written by Andrew Bray (Cambridge', co-author

of the BBC Micro Advance User Guide.

The most powerful and versatile machine code
monitor ROM yet written for BBC Micro. It has
all the normal memory editing, moving and
relocating facilities, plus all editing is with a full
screen editor allowing scrolling up and down
memory, entering in Hex, ASCII or standard
assembler mnemonics.
In use as a debugging tool, you run code under
a total emulation system. Everfeit a desperate
urge to set a break point in ROM? No problem

you can even have breakpoint on reading or
writing locations in memory and on register
contents. The system fully supports debugging
of sideways ROMs e.g. BASIC can fully arid
easily be run from within Beebmon and from
there DES and other sideways ROMs can be
used in total emulation mode.
Beebmon can even run itself, In so doing you
can nest Beebmon up to a level limited only by
the memory size. Beebmon uses 256 bytes of
workspace, located anywhere in memory, even
on the 1 MHz Bus. Beebmon effectively uses no
zero page workspace, so your program leg.
BASIC) can use any or all of the base page.
How does it achieve this? By providing a 6502
interpreter all programs running under it exist

like the tveertual BBC, so special memory locations h ROM latch are not actually accessed
by your programs, instead they alter a location
in Beebmon's workspace. Emulation also
allows immediate return to Beebmon command
level by ctrl-escape no matter what code is
being excuted at the time. All this exceptional
power and flexibility is complemented by a
clear and detailed manual included in a value
for money price of:
SPECIAL OFFER THIS MONTH

El 9

DISC DOCTOR E 2
A sophisticated Disc Utility ROM with many useful
commands. (For detail description please refer to
Computer Concept's advert in this magazine,)

Without doubt a very sophisticated piece of
software tor the BBC Micro. It has all the
features cd a professional word processor yet is
easy to use.

SPECIAL OFFER THIS MONTH: E :

Computer Concepts
Graphics ROM C 2 ;

Discover the hidden secrets of BASIC and the
OPERATING SYSTEM with this easy to use
programmers tool.
A ROM based machine code Disassemble, for
the BBC micro. It enables machine code
programs to be listed in BASIC/DUMP format
and thus is the perfect complement to the built
in assembler. It allows Sideways ROMs, files on
disk or tape to be listed, and also has a
comprehensive editor, allowing mnemonics to be
altered directly, as well as HEX, DECIMAL, ASCli
and BINARY memory editing. There is also a full
set of labelling facilities available (up to 3.200
labels), with the major locations and routines
already labelled,
Thus DIS-ASM enables any monitor program.
such as BEEBMON to be used to much greater
effect as it is not necessary to disassemble
memory each time the display is altered.
All these and other facilities for O N L Y  CIO
(Price includes a comprehensive manual and
fitting instructions,'

ACCESS ORDERS BY TELEPHON
Simply phone your °eft
through. We do the re

(0923) 50234/405e
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WATFORD'S
BEEB PRINTER ROM

Are you ted up with not being able to unravel your
printer manual and USO all those features you paid
for? Need sensible paging for use in the creation of
booklets? Then you certainly need our Beeb Printer
ROM.
A machine code printer utility in ROM
•  Single' key operations replace control code
sequences for underline, font and size selection,
paper movement. etc. Up to 30 come pre-defined,
without effecting normal hi key usage.
•  This rom allows easy control o f  your
printer f rom 'Wi th in '  W O R D W I S E  t e x t .
Instead of long escape sequences, you just
'OC' a  single number to Select, Underline,
Print Styles, etc.
•  Automatic fanfold page margins. Puts gaps in

PRINTed text etc to skip the folds. The gap
size alternates to minimise paper wastage when
using binders.
•  Form feed a n d  related commands, m a d e
available on ALL printers Can also provide a left
margin.
•  User defined characters embedded within text
are printed as on VDU.
eat Commands select option for GP100, STAR,
NEC, MX/FX,  L P  V I I / D M P 1 0 0 ,  D M P 2 0 0 -
Operates with Parallel and Serial Printers.
•  Ful ly  functional with the popular WORDWISE
wordprocessor.
Supplied complete with a comprehensive 50 page
manual.

Price: E24
(When ordering, please specify the make of printer
you have,)

SPECIAL OFFER
Buy BEEB PRINTER ROM and any one of the two
SCREEN DUMP RUMS for

O N L Y :  E 3 3  (A saving of E7

TWO N E W  GRAPHICS

SCREEN D U M P  ROMS

DUMP OUT 2
A versatile machine code hi-res Screen Dump
ROM.
•  You can now have small or large 2 tone
dumps and multi-tone 'colour' pattern dumps
IB distinct mode 2 shades) on every printer.
•  'Commands initiate the required dump
optional parameters may be included for colour
masking and selecting the part of the screen to
be dumped.
•  Clever use of the processor stack means
that no workspace is required I (Multitone
dumps also use 2 zero page locations.)
•  For GP80/100/250, STAR, NEC, EPSON
MX/RX/FX, LPVII. DM P100/120/200/400.
•  Screen modes 0, 1, 2. it• &  5.
•  Instruction Manual
All this for O N L Y  t15

EPSON D U M P  ROM
A specially designed Dump ROM for EPSON RX
and FX Printers.
Will accurately DUMP all Screen modes
including TELETEXT. GRAPHICS and DOUBLE
HEIGHT. MULTITONE DUMPS are also
supported. Simple single command l*SCDUMP)
operation. O n l y :  E16

WATFORD JOINS THE
COMMUNICATION REVOLUTION

M O D E M  84

Prestel
A British Telecom Service.

With the launch of Watford's MODEM 84 you
can now hook into PRESTEL, MICRONET.
HOMELINK, TELECOM GOLD, etc., for about the
cost of a good tape recorder. Prestel gives you
access to an incomparable database covering
almost every subject under the Sun. There is
Micronet with lots of free programs that you can
download and run. Details of Clubs and User
groups, a diary of meetings arid exhibitions, news
and reviews, technical information, etc. There is
Homelink with On-line banking. And there is
armchair shopping, travel information.
Entertainment. World News, Sports News,
Business News, Weather information. Electronic
mail and lots more. The basic Prestel
subscription is only E5 per quarter for domestic
user and at off-peak times there is no charge for
access time. Can you afford not to be part of this
revolution?
Now using the latest techniques and the new
generation of Modem chips, Watford have
developed a Modem that is newer, better and
yet cheaper than any on the market.
Compare the Specifications:

MODEM

•  Direct-connect Modem using BT approved
isolation components,
•  Ful l  Duplex V23 operation for Prestel and
TELECOM GOLD operation (1200/75 Baud).
•  User-to-User half duplex 120011200 Baud
operation with AUTOMATIC SEND/RECEIVE
switch IBEWARE -  most MODEMS switch
manually between send and receive, which
precludes the use of intelligent user-to-user
software).
•  Simple single button operation and
comprehensive LED status display.
•  Attractive Beige case to match your Micro.
Sized to sit on the disc drive.

BT approval applied for).

FX80 PRINTER
DRIVER for V IEW

Do you want to use Italics or Enlarged
Characters with View? French or German
Characters? These and other FONTS from FX80
character sets can be accessed using our Printer
Driver with VIEW. The disc contains an example
as well shows how to use. Available on 40  or 80
track Disc. O N L Y :  E7.50

PR E
PR E S T

P R E S T E L
ES T E L

T E

NEW SUPER PRESTEL
INTERFACE R O M

Fully compatible with Watforrfs MODEM 84 as
well as with PRISM and most other Modems.
•  Supports full Prestel Colour Alpha and
Graphic Characters including Double Height,
Flashing. Conceal/Reveal.
•  Called by simple •PRESTEL command. Disc
and Tape configurations fully supported.
•  Telesoftware downloader included.
•  Comprehensive MAILBOX facilities including
offline editor.
•  Au to  Logon sequence, can be burnt into ROM
if desired.
•  Unique -TAG-- facility allows tagging and
recall of interesting pages -  avoids the common
and annoying 'NOW WHERE WAS THAT PAGE'
problem.
•  Page load and save to tape or disc. Pages are
automatically saved under Page Number
reference in a *FRAME' directory.
•  Print page options are ASCII only (i,e w i th
supression of Graphics) f a s t  and works with
any printer a s  well as a full graphics dump for
the popular Epson printer.
•  'USER' function call built into interface with

ospuec:alist add-on routines (your own as well asrs
•  A l l  the above facilities available from Function
Keys. An overlay is provided giving simple yet
comprehensive guidance to the key functions.
• C oComprehensive instruction manual supplied
PRICES:
SOFTWARE in ROM incl. Comprehensive
MANUAL O N L Y :  E25
MODEM 84. SOFTWARE in ROM & Operating
MANUAL O n l y :  £75 (Carr. E .50)
Please allow upro 28 days for delivery,

Coming soon:

BEEB User-to-User ROM. For automatic user-touser communication including file/program
transfer. (Requires Watford's MODEM BA or
PRISM 2000).
Please write to Watford Electronics for full
details. Order and Application Forms.

VIEW
Acorn soft' s Wordprocessor RCM E 5 2

FORTH ROM for BBC
This superb IFIG FORTH) compiling language
now available in ROM Simply  plugs into one
of the ROM Sockets. Manual included E 3 3
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WONDERFUL
WATFORD

TWO N E W
DATABASE SOFTWARE for

BBC Micro

*  N E W  LAUNCH *

DISCDATA
At last for BBC Micro Disc users. Watford
Electronics have produced 'DISCDATA which
must be the most versatile general database at
the price on the market. The length of your files
is restricted only by the space on your disc. You
can have upto 20 fields with 'page' length
records of upto 254
Characters. The program is completely menu
driven obviating reference to a manual although
written guidance is given with the program_ Add
and delete records, amend title, field names and
records, sort on any field and search for any
record or group of records in any field. You do
not need to abandon or rewrite your files i f  you
wish to add additional fields or extend the length
of any field, the program wil l  rewrite the files for
you. Your files can be in any drive. Output can
be in 40, 80 or 132 character width with Printer
routines. Two forms of output are provided for,
horizontal for label type output and a tabulated
output with title and headings. What is more, the
selected fields can be placed in any order on the
screen. In the horizontal mode you can scan
backwards or forwards with wrap around effect.
Output can be started or stopped anywhere in
the file. There is automatic totalling on decimal
fields and an automatic count of the number of
records output.
On disc at O n l y  £15

It has to be the best value.

*  NEW *
FILE-PLUS

A 16K ROM containing the most flexible and
easy to use disk based Database system on the
market. A database may occupy your total
on-line storage capacity. You may design any
number of data entry forms using a -paint" on
screen technique. Forms may be upto 3 screens
in size. Any of these forms may be used to Add.
Delete, Update. Print and Spool records from
your Database. Quick search facility on any text
field A  query language provides full maths
support • .  - i-9999999999.99991 and
compare facilities (-), > ,  < 1 = ,  I )  when
used with the keywords -  Assign. Compare.
Display. End, Gob,  'ff. ift, Print, Read, Search,
Spool and Update Ful l  printed output control via
embeded commands. Supplied with 70 page
manual and fitting instructions.
DISC DATA O n l y  El 5
FILE-PLUS O n l y  E43
Send SAE for Fact Sheet
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*  * S T A R  LAUNCH *
BUFFER & BACKUP ROM

000
0)'%)

A very versatile firmware. An ideal ROM for
engineers, programmers, teachers, students, etc.
*  Converts your Sideways RAM to a 4K or 16K
BUFFER for a parallel printer. (Uses •  FX5.31.
(You no longer require to purchase expensive
( f100+)  Printer Buffers]
*  Dumps selection of Disc files to Tape.
*  Makes backup copies of tapes Onto Tape.
Disc and Hobbit.
*  Displays contents of a chosen paged ROM on
screen.
*  M e n u  display on 'shift-break- using ROM
Filing System.
*  Comprehensive Manual
Simply a give away at E I S

In keeping with our tradition of bringing you the
best in BBC Micro at prices you cannot refuse,
we are launching yet another of our ROM based
software

TERMEMU
IA Terminal Emulator ROM for BBC Micro)

Use your ABC micro as a VDU terminal,
connected to any other computer with a V24 or
R5423/RS232 serial interface.
Transfer text files in either direction, using disc or
tape filing system.
Powerful function set allows emulation of
popular mainframe terminals, including full DEC
VT52, A tailoring program is included which
allows you to define your own terminal and save
the file on disc or tape.
The TERMEMU ROM is entered either using
•VDU. or directly when the BBC micro is
switched on.
Features include:
•  Compatible with AT GOLD electronic mail

service
•  Ful l  BBC graphics available
•  Spl i t  baud rate for receiveAransmit
•  User-defined function keys
•  Visible control codes (for debugging protocols'
•  Ful l  cursor addressing
•  User-definable addressing convention
•  A L L OS commands available, even when

online
•  SPOOL and EXEC. even at 75 baub
•  Parity. start/stop and number of bits
•  Change baud rates online
•  Online/local operation
•  Runs in any mode
•  Comprehensive manual and fitting instructions
ALL THIS and MORE FOR ONLY E24
(Price includes tailoring software on disc or
cassette and manual)
Suitable cable for RS423 domino to V24

ON IN E5
PACKAGE OFFER

ABC model B, ZENITH 12" monitor, plus
TERMEMU and cables. a complete mainframe
terminal for:

SPECIAL 'DISC DRIVE
OFFER

ONLY E445

MITSUBISHI  DISC DRIVES
Cased. including Power Cable and Interface

Cable Plugs directly to BBC's Power
Supply socket,

•  LCS400 Single 400K Drive f  185
•  L a m °  Twin BOOK Drives E 3 5 9

GEMINI 'S  BUSINESS SOFTWA
Cashbook Accounts
Final Accounts
Invoices & Statements
Commercial Accounts
Mailing List
Database
Stock Control
Home Accounts
Beebcalc Spreadsheet Analysis
Beebplot
Payroll
N B. Al l  the above Gemini software is on
For Disc Based 140/80 trackl please add E3-

ACCESS ORDERS
Simply phone your order through

and we  will do the rest.
Tel: (0923) 50234

VERSATILE L IGHT PEN
SOFTWARE

•  Enjoy, Explore, Educate!
•  Pixii. Line. Character Definition
•  Free hand drawing
•  A l l  Colours -  MANY Special Effects
•  Fill, Refill and Stripes
•  User defined •'Brushed Strokes- plus

Character definer
•  Grid, Scale, Perspective aids
•  2  TO 200 Points palletable in one Design

with Circles and "RUBBER BANDING"
•  Move design/character to any screen posie
•  Save and Load screens, User defined Grapi

and l ine d raw ings  fo r  v ideo t i t les, O w n
programmes. etc.

•  Many Educational uses
•  Instruction booklet included
•  Full software support for "CUSTOM USE-
•  Works with Wadord, Robin, Acorn User. 0

and many other LIGHT PENS
•  Available on DISC or TAPE

Price: Tape E113; Disc E l l

DISC EXECUTOR
Disc Executor is a sophisticated disc utility,
designed for the BBC Micro, which allows
to transfer almost all of your tape software to
disc. It will handle 'Locked' programs and
allows you to load full length adventure type
programs (i.e. up to &6E blocks) from disc in
seconds rather than minutes. Available in 40
80 track, please specify.

Price:

Now available from Watford
ADE

The complete program development package on
16K ROM A  must for all the Assembly
Language Programmers_

I n t r o d u c t o r y  pr ice:  O n l y :

GAMES SOFTWARE
(PROGRAM POWER)

CHESS
CROACKER
Escape from MOONBASE ALPHA
CHUCKIE EGG
FELIX in the FACTORY
GALACTIC COMMANDER
KILLER GORILLA
MUNCHYMAN
MOONRAIDElI
PENGO (Watford)
SWOOP
747 FLIGHT SIMULATOR

£6.95
£6.95
£6.95
£7.90
£6.95
£6.95
£6.95
£5.95
£6.95
£7.75
£6.95
£7.75

LEVEL 9 ADVENTURE GAMES
COLOSSAL ADVENTURE. The classical
mainframe game "Adventure'. with all the
original puzzles plus 70 extra rooms,

ADVENTURE QUEST Through forest,
mountains, desert. caves, water, fire, mooria,1
and swamp on an epic quest vs tyranny.

£8.54
DUNGEON ADVENTURE. Over 100 puzzles
the Demon Lord's dungeons.

£8.51
SNOWBALL. Save a 7000 location colony
starship in 2302 AD

C8,51
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ABC Micro E 7 . 9 5
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BBC BASIC E5-95
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BBC Micro An Expert Guide E6.95
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Explained f 2 . 9 5
BBC Micro Revealed E7,95
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ADVANCE USER GUIDE
for BBC MICRO

Only: E12.50 (no VAT)

BOOKS (No VAT on Books)

30 Programs -  ABC Micro   £ 3 . 2 5
30 Hour BASIC IBBC Micro)   £ 5 . 9 5
35 Educational Programs for BBC E 6 . 9 5
36 Challenging Games for ABC  E 5 . 9 5
40 Educational Progs. for ABC   1 5 . 9 5
100 Programs for BBC Micro £ 6 . 9 5
Cassette version of above £ 1 0
6502 Application Book   £ 1 1 . 9 5
6502 Assembly Lang Frog   £ 1 3 . 9 5
6502 Assembly Lang.

Subroutines   £ 1 4 . 2 5
6502 Machine Code for Beginners £ 5 . 9 5
6502 Software Design   C 1 0  50
A young persons guide to BBC Basic..f4.50
Advanced User Guide for

Creative Graphics Cassette (Acornsoft).  Has
• 36 graphics programs £ 8 . 9 5
Creative Graphics on ABC Micro   E 7 . 5 0
Complete Programmer for ABC £ 5 . 9 5
DISC F I L I N G  S Y S T E M  M a n u a l
for BBC icomprehensive)   £ 7 . 5 0

Discover BBC Machine Code Discover FORTH  E13-95
f 6.95

Easy Prog, for BBC Micro   f  6.50
Further Frog. for ABC Micro  E 5 . 9 5
FORTH Programming   E 1 4 . 4 0
Functional Forth for the ABC Micro  E 5 . 9 5
Games on your tibIC Micro E 2 . 9 5
Games ABC Computer can Play   1 6 . 9 5
Graphs & Charts on ABC Micro   ( 7 . 5 0
Intro to Micro Beginners Book
13 Ed.)   £ 9  90
Graphic Art for BBC Computer   £ 5 . 9 5
Graphs and Charts (Cassette)   ( 8 . 9 5
Graphics on BBC Micro   E 6 . 9 5
'Hobbit (Book and Cassette)   £ 1 4 . 9 5
Introducing the BBC Micro E 5 . 9 5
Let your BBC teach u to program   £ 6 . 4 5
LISP

(E89.455Logo Programming
Mastering VISICALC  E 1 2  45
Mastering CP/M   £ 1 3 . 6 5
Micros in the Classroom   ( 4 . 9 0
Programming the 6502   £ 1 1 . 9 5
Programming & Interfacing 6502 C 1 6 . 0 0
Programming the BBC Micro   E 6 . 5 0
PASCAL £ 9 . 2 5
Programing for Education on ABC £ 5 . 9 5
Structured Prog. with BBC BASIC £ 9 . 5 0
The Complete FORTH  E 6 , 9 5
The ABC Micro Book, BASIC, SOUND
GRAPHICS   1 ' 7 . 4 0
Using Floppy Discs with BBC
Micro   E 5 . 9 5
Using ABC Basic   £ 6 . 9 5

DFS M A N U A L for BBC
A fully comprehensive disc manual for ABC
Micros. All extra commands are included A
bargain at £ 7 . 5 0  (no VAIL

PLINTH FOR BBC M I C R O
Protect your micro from the weight of  the heavy
TIVINIonitor. This sturdy plinth is attractively
Finished in ABC colour. Air vent slots have been
provided to allow maximum air circulation. It can
be used to support a monitor or a printer. The
micro slides underneath comfortably. A must for
every BBC Micro owner, specially for those who
have to movelopen their computer frequently,Price: E l l  (carr. 11.501

PLINTH FOR PRINTERS
Keeps your desk tidy. Place the printer on the
plinth and the paper underneath. Finished in
ABC colour

TWO versions available:
SINGLE: Player type
TWO Players type

Hand-set

JOYSTICKS for BEEB

110 (can-. 11.501

VOLTMACE'S DELTA 14

'Highly acclaimed at the Acorn User Exhibition'
Save your ABC Keyboard from a games bashing
with our precision. smooth, sprung return 'Delta 14'
Joysticks which has a built in 14 Button Keypad
The hand set is Acorn Soft compatible and will work
as a Joystick and two l i re  buttons Adding the
ADAPTOR BOX will enable the use of all twelve
Buttons (plus two repeated).
A user friendly. Keyboard t o  Keypad transfer
program allows you to assign any Keyboa-d Key to
either Keypad button or  Joystick direction T h e
program also allows you to adjust sensdivit/ on the
Joystick and conversions can be saved in a library
which already contains some Acorn Soil conver•
SiOnS •
Price: 'Delta 14 Hand set

ADAPTOR MODULE
TRANSFFR PROGRAM

£12.95
£13.25

Tape 15.15
Disc 17,75

£7.00 each
E11.50 per pair

SURGE PROTECTOR Plug

Safely eliminates dangerous voltage surges.
During a thunderstorm, a nearby lightning
strike can induce high voltage spikes in the
voltage supply or fluctuating loads can also
result in transient overvoltages which if
unchecked, lead to expensive data
corruptioryloss Our  surge protection plug will
provide the necessary surge protection. Simply
replace your standard 1 3Amp mains plug with
the surge protection plug (which is almost the
same size). Ideal for computers, Hi-Fi systems,
precision instruments, fridge freezers. etc. Max.
surge current 2KAmp: Max. Voltage 250 Volts.
A must for all serious computer users.

Price: £8.95

DATA RECORDER &
ACCESSORIES
Top quality Slimline, portable Data Recorder for
computer use. Mains•Battery, operated with
counter £ 2 4 . 0 0
DATA RECORDER CABLE
For our Data Recorder to BBC Micro
D ATA CASSETTES Top grade C12 Data
Cassettes in library cases. 3 8 p

£2.50

ATTACHE CARRYING
CASE for BBC Micro

These Attache Carrying cases are attractively
finished in mottled antique brown leatherette. A n
ideal and  very safe w a y  t o  carry you r  B B C
Microcomputer. P r i c e :  E12 ((2 cart.)

GRAPH PA D
With this popular British Micro s Graph-pad, you
can add new dimension to your computer
enjoyment_ It helps you to create your own
application programs by the simple use of the
Graphpad. Ideal for Educational use. Supplied
complete with Cables. Manual and a two
program cassette.

Price: E125

ROBIN LIGHT PEN
A specially designed light pen to cover the whole
educational range, from nursery to University.
This pen is both Hardware and Software
programmable.

Price: E26
(price includes Painting & Drawing program oncassette/

4 WAY MAINS
DISTRIBUTION SOCKET

A highly versatile space saving solution when
multi-power outlets are required. Can be wall or
floor mounted. Ideal for Micro Computer and
peripherals application. Prevents you getting a
dangerous tangle of  plugs and adapters.

Only: E9.50

TEX EPROM ERASERS
EPROMs need careful treatment to survive their
expected lifetime. Rushing it could burn their
brains out. So cop-out of this helter-skelter
world: take i t  easy the TEX way and give your
chips a well earned break. Cool, gentle and
affordable. EPROMPT does it properly.
Two versions avaliabie:
•  E P R O M P T EB -  The standard version
Erases up to 16 chips. £30.00
•  E P R O M P T GT -  Erases up to 28 chips. Has
an incorporated safety switch which
automatically switches off the UV lamp when the
Eraser is opened. £33.00

We stock a wide selection of games software
and peripherals for BBC Micro. Why not call in
at our shop for a demonstration,
Be satisfied before you buy.

Prices subject to change without notice.
MAIL O R D E R  A N D  R E TA I L  S H O P  T R A D E  A N D  E X P O R T  I N Q U I R I E S  W E L C O M E .
GOVERNMENT AND EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDERS ACCEPTED.
CARRIAGE: Unless stated otherwise, please add 75p to all cash orders.
VAT: UK monomer. please add 15% VAT  to  the total cost incl. Carriage.
SHOP HOURS: 9.00am to 6.00pm. Monday to Saturday. 'Amore Free Car Parking Spaces)
ACCESS ORDERS. Simply phone: Watford10923) 50234.124 Hours)
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Part 13 of  M IKE BIBBY'S
introduction to programming

STRAIGHT to work again this month
— have a look at Program I. It may seem
a rather futile program to you, but it
does make a point.

The idea is to present several pages of
information on  screen, one after
another.

You move onto a  new page by
pressing a key.

10 REM Hs PROGRAM I ees
20 MODE 6
30 PRINT TA8l12,12/"This is page

one.'
40 PRINT TA8l7,22/"Press any key to

continue"
50 dulayOGETS
60 CIS
70 PRINT TAN12112)"This is page

two.'
80 PRINT TABl7,22/"Press any key to

continue'
90 duseySiGETS

100 CL8
110 PRINT TABl11,12/"This is page

three.'
120 PRINT 1AD(7,22)"Press any key to

continue'
130 dussySEGETS
140 CL8
150 END

Program

Program I  has three pages o f
information. Admittedly page one only
has —This is page one" on it, and so on.
But the idea's there.

You could, i f  you wished, have
several lines of information PRINTed
onto the screen for each page. .16

The program starts by setting mode
(line 20). thus effectively clearing the
screen. It then prints out the information
for that page dine 30).

We use line 50 to wait for a key prep.
Remember, GETS holds things up until
a key is pressed. The actual key pressed
is stored as dummyS but we aren't too
interested in its value, hence the name. It
just holds things up (leave it out if you
don't believe me).

Notice line 40. This is only common
politeness — we're telling the user what
to do to continue. I f  we didn't put this
line in before the GETS how is he or she
to know what to do?

Incidentall, it's telling a bit of a white.
lie: It's not 'any key*, Escape or Break
will cause problems!

Once we've pressed a key. line 60
clears the screen, line 70 prints out
"This is page two" and then we're back

42 MICRO USER M a y  1984

into polite waiting with lines 80 and 90.
Another key press takes us through

to page three. Then the final key press
takes us through to  the end o f  the
program at line 150.

Notice the end of line 150. When the
micro encounters an END statement it
just comes to a halt.

Actually, you don't need this in the
program. T h e  m i c r o  assumes,
reasonably enough, that when you run
out o f  lines you want to  END. Tr y
leaving 150 out to prove it!

There's another way of  stopping a
program — with the command STOP.
Try Program I with the line:

150 STOP

Did you notice anything different?
With STOP the micro tells you the

line number you've finished at.
This can be useful when you've lost

track o f  where a program's going —
which, unfortunately, is easier than you
might think. Sprinkle in a few STOPs
and one of them's bound to come up
with the line number you're at.

To return to Program I. I f  you look
carefully, you'll notice that lines 40 arid
50 are identical to lines 80 and 90 and
lines I 20 and 130. In other words, we're
repeating ourselves.

A microcomputer is extremely good
at repeating things. One of the first rules
of programming is: "Don't repeat lines
of code, let the micro do it for you".

Often as not. this means putting
things in a loop. In this case, though.
we're going to do something different.

We're going to write out the repeated
lines once only — assigning a name to
t e m  in a similar manner to the way we
labelled variables.

Each time we want the computer to
use those lines, we refer to them by their
label.

As I ' v  y Aid, -this is rather likelabelling t f ings and numbers with
variables, This time, however, we're
labelling lines, so things are a  bi t
different.

The set of lines we want to refer to is
called a procedure.

Let's see how we can use a procedure
to replace the repeated lines in Program
— these are the ones that say: "Press

any key to continue" — and wait for a
GETS.

Suppose we want to refer to these
lines as key, we give them the name
PROCkey. Notice:
•  We have to have PROC first, in
capitals. It's short for procedure.
•  There's no space between PROC

and the name we've given it.
So. we're going to refer to the lines

PROCkey.
However we must let the comput

know what we mean by PROCkey. T,
put it more formally, we must define mi
PROCkey.

To do this we 'bracket' the lines vAi dethewant with:
DEF PROCkeY

before them and:
ENDPROC

after them. DEF stands for define, a
course.

From then on, the lines between thi
DEF and the ENDPROC are known 4 80PROC key.

Whenever the micro encounterf wh
PROCkey it will:
O Go to where the procedure is defined

tEtherCarry out the lines of code it find jughaf
0  On meeting ENDPROC i t  will unt
return to the next part of the program
directly after the PROCkey that 'called t imit.

That is, whenever the micro meets ) corall
procedure i t  does that procedure
exactly as defined. Then it carries
from where the main program was up t
— it doesn't lose its place.

Notice that you can call a procedu
as we say. from several different place
in a  program. The micro alwayi
remembers where it's up to and goo
back there.

10 REM tee PROGRAM II sss
20 MODE 6
30 PRINT TA8l12,1211This is page

one.'
40 PROCkey
50 CIS
60 PRINT TA8I12,1211This is page

two.'
70 PROCkey
80 CLS
90 PRINT TAIll11,121'This is page

three.*
100 PROCkey
110 CIS
120 END
130 DEF PROCkey
140 PRINT TABl7,22l'Pres5 any key ti

continue'
150 duseyVGETS
160 ENDPROC

Program
To see how this works in practice

look at Program II. I've replaced the
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repetition with three calls to PROCkey
at lines 40. 70 and 100.

The procedure itself is defined in lines
130 to 160.

The program continues exactly as
Program I until it meets line 40. Here
PROCkey is called.

Remembering where it's got up to the
micro goes to  where PROCkey is
defined, then does lines 140 and 150 -
the key press bit.

It then hits ENDPROC and goes
back to the main program. continuing
with line 50. then 60, until once more it
calls PROCkey with line 70.

Again the micro does 140 and 150
then hits ENDPROC. However it 's
'marked its place' in the program, so this
time when it goes back it resumes at line
80.

I think you can work out for yourself
what happens at line 100.

The program finally ends at line 120.
That END statement in line 120 is

important. Leave it Out and see what
happens. The program runs normally
until you press a key after page three.

Then. instead o f  finishing like last
time, you get another -Press any key to
continue". If you take it up on the offer
all you get is:

No PROC at line 160
What's going on?
Well, everything has worked per

fectly up to and including line 100 which
calls PROCkey. When you return from
the procedure line 110 clears the screen.

But, whereas line 120 would have
ENDed things there if you hadn't left it
out, the micro crashes on through lines
130 and 140 to line 150.

It then waits for you to press a key.
Notice that you've "gate-crashed- the
procedure this time. You didn't call it
with PROCkey.

This means that when vou do press
the key, and the micro encounters the
ENDPROC of  line 160. it hasn't got
any place marked in the program to go
back to.

This is what is meant by the plaintive
message:

No PROC at line 160
So to stop yourself inadvertently

entering procedures in this way. use
END at the end of your main program.

Now take a look at Program III:

10 REM fii* PROGRAM III ***
20 MODE 6
30 asterisktx"
40 position%x10
50 FOR loop%xl TO 5

60 asteriskOasteriskSes,
70 PRINT 1A8(0,positionNoop%)

atterisk$
80 NEXT loop%

Program
This simply prints out a triangle of

asterisks. position% determines how far
down the screen the triangle appears.

To see this, try altering the value in
line 40. For example:

40 position%x5
I don't think you should have much

trouble following that piece of code.

10 REM see PROGRAM IV m
20 MODE 6
30 position%20
40 PROCtriangle
50 position1.5
60 PROCtrlangle
70 po5ition/x10
80 PROCtriangle
90 position%815

100 PROCtriingle
110 END
120 DEF PROCtrlangle
130 asterisktx"
140 FOR loop%xl TO 5
150 asteriskOasterisk01111
160 PRINT TAB(0,positionNoop%)

asterisk'
170 NEXT loop%
180 ENDPROC

Program I V

In Program IV I've incorporated the
triangle drawing code from Program III
into a procedure called PROCtriangle.
If you compare the two programs i t
should be obvious.

The point is. having done it that way.
I can call the procedure several times
with different values for position% -
thus printing the triangle in different
positions on the screen.

Lines 30 and 40 print the triangle at
the top  o f  the screen by  setting
position%-0 (line 30) and then calling
PROCtriangle (line 40).

Lines 50 and 60 then print a triangle
further down the screen by setting
position%=5 (line 50) and then calling
PROC triangle (line 60).

You should be able to see how we get
the other two triangles on the screen.

We can make things neater still -
look at Program V.

[...

10 REM m PROGRAM V *if
20 MODE 6
30 PROCtriangle(0)

40 PROCtriangle(5)
50 PROCtriangle(10)
60 PROCtriangle(15(
70 END
80 REM xx-x
90 DEF PROCtriangle(positionl)

100 asterisktx"
110 FOR 1oopIx1 TO 5
120 asteriskixatteriskiee
130 PRINT TAB(0,position%f1oop%)

asterisk$
140 NEXT loop%
150 ENDPROC

I Z Z Z . T S M 2

Program V
Line 30 reads:

30 PROCtriangle(0)
This replaces the pair:

30 position%.0
40 PROCtriangle

in Program IV.
What we're doing here is to use the

brackets after PROCtriangle to hold a
value we want the procedure to use. In
this case it's O. the position we want the
triangle to be printed at.

If you look at line 90, where the
procedure is defined, you'll see that we
have position% in brackets after the
procedure name. That is:

90 DEF PROCtriangle(position%)
The position% is there to 'catch' the

value we put inside the brackets when
we call the procedure.

In other words, if in the program we
use:

PROCtriangle(0)
to call the procedure, then when the
micro enters that prc;cedure position%
is given the value 0 and used as such
throughout the procedure.

On encountering ENDPROC is goes
back to its former place in the main
program.

If we now call the same procedure
with:

PROCtriangle(5)
when the micro enters the procedure
position% is set to 5 -  so the triangle
gets printed in a different position.

By handling the value to the variable
contained in brackets in the procedure
definition we've been able to eliminate
all the position%=0 and so on that we
had in the Program IV.

We cal l  transferring values t o
procedures via brackets -passing par-
ameters to the procedure".

As we'll see next month, it can come
in very useful.

May 1984 MICRO USER 4 3



BBC MICRO

31

4)

BACKUP

EDITOR

- Al lows backup copies of your valuable disks to
made,
- Enables the user to read the disk sector by sector and
to alter programs on the disk, even most protected and
unlistable ones. More fun than any adventure game.

51 RETRIEVE - Al lows the user to recover data or programs that have
been accidentally erased or damage b y  a head crashsh

a-BASE: E25.00

El-BASE is a very powerful and very flexible database program. Because
13-BASE is designed specifically for disks there are none of the limitations
found in most database programs, which are usually upgraded cassette
programs. II-BASE is not limited by memory arid even the disk limit can be
overcome easily to provide an unlimited file size Take a look at the features
listed below and compare i t  with so called professional programs at up to
C400. we think that you will be amazed. Why limit yourself to a 16K eprom
— B-base contains approx. 30K of tightly compacted code,

Maximum File Size 140 trackl -  99k ai 180 track) - 199k.
Maximum Record Size - 2k) Maximum Number of Fields - 200:
Maximum Field Length - 254 chrs.

Options Include:
11 WRITE - for adding records.
2) WORK f o r  displaying records, editing and deleting.
3) CALC -  allows you to cope easily with fluctuating prices and VAT rates.

(works with whole file or search lists) Uses EVAL function allowing
complex calculations to be performed. and the results to be displayed on
screen or placed in a nominated field.

4) SEARCH - multiple function search on up to 5 fields_
5) OPTIONS: a)  sor t  records found in search on 3  fields in

ascendineedescending order +  set number of chrs to sort on
(max records sorted is 500).
b) work  search list, with edit and delete
cl save records found in search to disc.
di load previously saved search for re-search etc.
el make a search list.

61 PRINTER • copes with parallel and serial printers and allows you to set
up the printout + all printer codes allowed + allows you to join fields
together and allows you to set them into columns etc. A label print
routine allows single or double labels to be printed.

71 REDEFINE - allows you to transfer all records from old file to new file
plus add or amend field or record size. No more re-entering all your data
if you wish to add a field.

81 TRANSFER - allows you to transfer selected records between files.
9) N E W  - allows you to define new file-

+ real time clock m a n y  more features.
If you want a professional database for the BBC micro the 13-BASE is your
only option.

.Not compatible with Amcom DFS

REPLICA II; E 1 2 . 0 0

This is the one that everybody has been waiting for. The original REPLICA
set a very high standard and many said that i t  could not be improved. The
specification that we set our chief programmer included some supposedly
'impossible' features. In fact ACORN state that some of the things that we
have done are impossible, i t  just took us a little longer that's all. REPLICA II
will transfer most of  your cassette based programs to disk, even more than
REPLICA did N o w  when you buy disk drives you do not have to throw
away your expensive cassette based programs REPLICA II will transfer
'LOCKED • programs. programs loading as files, programs that load below
&E00, those with up to 6 sections and those up to 13i6E in length eg
adventure programs. No more waiting for 6 minutes whilst your adventure
programs load REPLICA II is very easy to use and the user just enters a
name, how many sections and whether CHAIN. 'RUN or •LOAD is used to
load the first section. Press play and let the program do the rest, even a
menu. you  cannot afford riot to have a REPLICA II. think how much it  will
cost you to buy just 1 disk version of your favourite program — it is probably
more than REPLICA II which will hold up to 16 programs. limited only by
the disk capacity.

BEEBSYNTH: disk El 1.00 cassette E8.00

Avery powerful yet easy to use sound generating program that can be used
by expert and novice alike. Up to 16 envelopes can be defined and saved,
The envelope definer is very easy to use, control is through the cursor keys.
and the effects of your changes can be heard immediately When you have
defined your envelopes press 'K• for Keyboard and the keyboard is
transformed into a musical instrument, but you control which instrument.
Lets you play chords, not just single notes. change pitch and duration etc
etc. A superb program that you can use immediately. Unlimited sounds at
your disposal. Recommended by MICRO USER. PCN. HCW etc.
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THE KEY: £12.95

A disk utility program that provides the user with the tools to explore the
disk environment and use i t  to its best advantage. The programs are:

- Formats and verifies 40  track disks.
- Formats and verifies 80 track disks. be

Every disk owner should have one,
you will wonder how you ever managed
without it. Recommended by
WHICH MICRO.
EDUCATIONAL COMPUTING etc.
'THE KEY' has been imitated by
many but bettered by none.

Converts non joystick programs to work with joysticks. Works with any
program using 1NKEY i n  Basic or machine code, to detect movement.
which applies to most programs_ The routine is relocatable and sensitivity
the joystick can be varied. Compatible with
most games, including Acornsoft. Very easy
to use, just press the keys you want to
transfer. The machine code can be saved
as a block of just 100 bytes. Supplied on
cassette but can be transferred to disk.

GRAFKEY/GRAFIDISK d i s k  E 1 2.95 cassette E9.00

SINGLE KEY: (requires 1.2 0.S.) E 5 . 0 0

SINGLE KEY ENTRY provides the user with single key entry of all 66
keyworks on the BBC micro. Speeds up your program input, i t s  just like
having 66 function keys and it  only occupies 256 bytes. Compatible with
BASIC 1 &  BASIC 2.
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SHADOW is a tape cloning program that will enable you to make security
copies of your own valuable cassette software, SHADOW works with 99% s
of all known programs including those with sections at 300 BAUD and a
those that load as files. SHADOW will handle programs with any number of s
sections and it will work with any of the current operating systems includint
0.1. 1.0. &  1,2. SHADOW is the definitive tape backup system and as a
bonus you also get 'INSPECTOR' on the same tape. This allows you to viest
all areas of memory, search and alter bytes, etc. Colour coding helps to
simplify memory usage. All this for just EEO°. I don't know how we do it
'It is a condition of sale that this program is not used for piracy •

The 'GRAF. series of programs are, to our knowledge. the cheapest entry to a
the CAD IComputer Aided Designi field on the BBC micro. Input is by either c
joystick or keyboard. All graphics modes can be used and altered whilst i
running, the functions provided are: Line, rectangle, triangle, circle, text c
(upper and lower case), paint and colour pallet (8 colours and flashing). 1
Drawing aids include: Alignment grid, circle copy, delete, free memory. pulls t
memory, variable cursor speed, clear screen and redraw. Save drawings to I
tape in about 20 seconds or to disk in about 2 seconds. Rubber Band is a '  1
very flexible line drawing facility and has to be seen to be believed. Picturell I
can be savectan v e r y  d included in your own programe, ve easily. GRAFD1SK I
also provides a screen save facility. Recommended by BBC MICRO USER. 1
PCN. ELECTRONICS &  COMPUTING, LASERBUG act,  used by universities.
colleges and business, as well as the enthusiast.
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EDUCATIONAL PROGRAMS
THE GARDEN: £8.00

A series of three programs to help children with colours. spelling and
recognition_ The three programs cover three overlapping age ranges from
bright four year olds to eleven year olds. The first level concentrates on
colours and requires a simple Y./NI answer to a question. The other two
levels are orientated towards spelling and sentence structure. A sentence is
presented with a missing word and the child is required to  choose the correct
word from a list and then type it in. Using this method each exercise
involves a sentence, three words and picture/word relationships, all of which
help to expand the child's vocabulary and understanding. Excellent graphics
are used to reinforce the teaching. All three programs are provided on each
tape and are compatible with disks.

COUNTING: E 6 . 0 0

Like THE GARDEN th is  program uses good graphics to
interest the child whilst engaged in learning. Various
levels can be chosen with a maximum number of 20_
Aural stimulation can be selected i f  required and allows
the child to do the counting in various ways, i t  can even
be done with eyes closed. The objects for counting are
rockets that blast off, flowers which bloom.
jack-in-the-boxes that jump etc, and are used to stimulate
interest Makes counting fun.

TAKE-1: E6.00

TAKE-1 is by John Sekula, the author of the acclaimed
COUNTING program above. This new release concentrates
on subtraction and again uses excellent graphics including
sideways scrolling to gain the child's interest. Suitable for
Children counting up to 20 but the graphics are suitable
for all Recommended and praised by many teachers and
parents. Give your children the start they deserve.

MATCHING: E7.00

A bumper tape of four programs covering numbers, words, shapes and
patterns. Graphics have been deliberately minimised to avoid distraction
from the subject. They are ideal for infants and pre-school children.
NUMBERS' provides various levels and alternative methods for counting.
The space bar can be used as a counting stick and a visual and aural reward
is given. WORDMATCH• again has various levels and the child is required to
match the subject word with its partner which is in the displayed list. There
is a choice of moving the word or moving the marker. 'SHAPE MATCH' can
be of use to all ages and has a wide difficulty span. The cursor keys are
used to move the subject shape onto the correct match and they will then
merge if the answer is correct. 'PATTERN MATCH • is similar to 'SHAPE
MATCH' but colour patterns are the subject instead of the geometrical
shapes. This program introduces shape, colour and relational concepts
and can even be of help in detecting colour blindness, although any
suspicions should be confirmed by an expert.

INTRO: £10.00

INTRO is a simple computer programming language which uses the
immediate visual response of 'turtle graphics' to  introduce a number
of programming concepts and techniques and to illustrate a variety of
mathematical ideas in the areas of measurement, pattern, angle, and the use
of variables. INTRO is similar to LOGO but with some important and
deliberate differences. The most obvious is the screen layout which sets a
section of the screen aside as a scratch pad with room for instructions to be
displayed. Another important difference is in the way procedures are defined.
in LOGO you must decide before typing in the procedure but in INTRO the
current program can be stored as a procedure by typing STORE NAME, or
whatever. INTRO has a very full instruction set, permitting great flexibility in
handling graphics and in addition allowing access to the BBC's
mathematical functions, INKEY etc. Programs and procedures can be saved
to tape just like normal programs. INTRO is supplied with a comprehensive
nineteen page manual as well as demonstration programs on the tape.
INTRO can be transferred to disk but files must still be loaded and saved on
tape

HUE-MEN E6.00

Designed and written especially for pre school children this program is loved
and admired by everybody that sees it. It has proven a big hit with children
and adults alike and no collection is complete without a copy of HUE-MEN.
This program is the best example of animation in MODE 7 seen to date, yes
MODE 7. We cannot praise this program too highly and it is actually
educational too. The subject is colour and HUE-MEN succeeds in extending
young children's attention span without the teaching element even being
noticed. Recommended for children of all ages.

SHAPE-MEN: E6.00

SHAPE-MEN is by the same author as HEU-MEN, Phil Reynders, and uses
similar concepts to aid in shape recognition. Again using MODE 7 and
sound this program will extend the child's attention span considerably. A

real must and both these programs are
recommended by PRIMARY EDUCATIONAL
SOFTWARE REVIEW.
ALL educational software is supplied on tape -
but can be easily transferred to disk.

CASSETTE LEADS
WITH MOTOR CONTROL

Electron cassette lead 7 DIN - 3 DIN
2.5mm Remote Jack ( . 2 . 9 5

Electron cassette lead 7 DIN -  2 •
3.5mm Jacks + 2.5mm Jack £ 2 . 9 5

BBC cassette lead 7 DIN -  3 DIN
2.5mm Remote Jack 2 . 9 5

BBC cassette lead 7 DIN -  2 •
3.5mol Jacks + 2,5mm Jack £ 2 . 9 5

MONITOR LEADS

BNC to phono monitor lead I i .2 m)
PHONO to phono monitor lead
ROB monitor lead

I8 pin DIN -6 pin DIN)

BBC serial printer lead
125 way 'D type to 5 pin domino)

BBC parallel printer lead-Centronics

12.95
£1.50

t2,95

PRINTER LEADS

£7.50
E13 95

JOYSTICKS

BBC JOYSTICKS - Fully proportional joysticks in smart
sturdy injection moulded cases 1 . 5  metres of cable.
long life mechanism gives precise operation. British
made. E l  7.95

BEEBSTICK PLUS
BEEBSTICK PLUS A  high quality joystick as used by MEP's and SEMERCs.
Precise action and if you want to use a joystick for serious use then this is
the one. E 4 0  00

PROGRAMMERS

We are constantly seeking new and interesting programs.
Why not send yours for appraisal? You have got nothing to
lose but much to gain — So why not send your program
today? 40  track disc i f  possible or two copies on cassette. In
some cases we will even provide disc drives against future
royalties.
State 40 or 80 track when ordering discs.
NOTE: All prices are inclusive of VAT and postage - NO EXTRAS!

* l i t 0

C i a l t
MICRO SUPPLIES

Dept. B M U 5, 98 Middlewich Road,
Northwich, Cheshire, CW9 M S .

T e l :  0 6 0 6  4 8 5 1 1  O p e n  9-5pm. Monday-Friday
All prices inclusive of VAT -4- Carriage - No Extras.
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ROM extension
board for the
BBC Micro

AP'

Personal Computer News January '84
"...the Romex 13 is the best I have seen".

The GCC Romex 13 enables the user to
increase sideways ROM capacity from the basic
4 sockets up to the full 16, which is capable of
support by the current operating system.

•  Mounts inside the lid of the
BBC computer

•  Normally, no soldering required

•  Does not suffer from over—heating
problems

ROMS/EPROMS — accommodates 2764, 27128
and 2732 EPROM&
Price including VAT £45.94 (-Fi1.75 p&p).

FLARro.C.M.0
STOCK SUBJECT TO PRIOR SALE

VISA t r a d e  4 Local authority enquiries weicome.
Hrices correct at ttne at going to pless

GCC (Cambridge) Limited
66 High Street, Sawston, Cambridge CB2 4BG
Telephone: Cambridge (0223) 835330/834641
Telex: 81594 SAWCOM
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IT does not take too long before the
programs you write for your BBC get so
large that you start running out  o f
memory.

This is particularly true i f  you have
added a disc drive or other ROMs that
require some o f  the available memory
for work space.

There are many different ways to get
round this problem. Unfortunately.
most involve additional expense.

If  you don't require access to your
disc drive during the running o f  your
program — in other words, you don't
want or need to load data or save data
on the disc — then there are ways to use
the DFS work space.

With the Watford DES, for example,
you can use the *MLOAD command to
relocate your Basic program t o  say
80E00 before execution (ignore the
"Bad Program" message). I f  you then
set PAGE=840E00 you are ready to run
your program.

After finishing you can get the disc
system back  b y  enter ing • D I S C .
although the effect on  your  existing
program will be somewhat devastating.

One o f  the more common ways to
conserve memory is to use the CHAIN
command. In BBC Basic you can end
one program w i t h  a  command t o
CHAIN another.

What this does is to load in a  new
program over the current one. This is
useful in  situations where a  series o f
more or less independent programs need
to be executed.

After the execution o f  a  C H A I N
command the integer variables A% to
Z96 are unchanged. That is, their values
can be used b y  the next program.
However all other variables are lost.

You cannot assume that the value of
a variable set in the first program can be
referred t o  i n  t he  chained second
program. This severely limits the use of
the CHAIN command.

An extremely powerful technique for
disc users is to use overlays just as we
often had to do on those now somewhat
primitive mainframes and minis of  the
1960s and '70s.

Essentially what is done is to write
your programs in such a way that there
are large sections of code (procedures)
that are more or less independent.

The structure of the program should
be such that this set o f  procedures do
not require each other. They can then be
loaded into the same place in memory
and executed when needed.

What you need to be able to do. of

&8000

HIMEM

LOMEM

TOP

&8000

II IMEM

LOMEM

Screen memory

Storage space
for variables

Screen memory

Storage space
for variables

Area for
t lOADed
procedures

TOP

User's User's
Basic
Program

Basic
program

& 1900

Disc filing
system

11 • 11 ,

Disc filing
system

&I900

&OE00 & O E 0 0

Thanks for
the memory
By ALEX DRAKE
& J A M E S  RIEHL

course, is to ensure that when you are
loading i n  procedures and executing
them. the variables you need are not
affected. In order to do this we need to
know a little about how the BBC stores
variables.

In Figure I we show a portion of the
BBC's m e m o r y  m a p .  N o t e  t h a t
programs are loaded a t  the location
denoted PAGE, the end of the program

is given by the variable TOP, and the
variables themselves are stored i n
memory l o c a t i o n s  beg inn ing  a t
LOMEM (BBC User Guide. Page 414).

Normally the values of LOMEM and
TOP are the same, and the values o f
variables a re  stored jus t  af ter  the
program.

What we would l ike t o  do  is  t o
relocate this variable storage area to
some other place, and load i n  ou r
various procedures as we need them

BBC Micro memory map

Memory map
on powering up

Memory map
after relocation o f
LOMEM
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From Page 47
after our main program.

This can be done by setting LOMEM
to a larger value — making sure. o f
course, t o  a l low enough room
(1-11MEM-LOMEM) for all the vari-
ables that we have.

Exactly how much room to allow for
variable storage depends obviously on
the requirements o f  your particular
program.

A rough estimate can be made by
counting how many integer variables,
real variables, and strings that you have,
each part icular type o f  variable
requiring a specific memory allocation
as described in the User Guide (Page
64).

The only thing left to do is to load in
our procedures at the correct place in
memory, remembering to  have line
numbers greater than those used in the
main program.

So how do you load the procedure at
the end of your main program? Well, we
first have to determine how long the
main program is. or more specifically,
where the main program ends. This
memory location is given by TOP-2.

For example. if you type in Program
I;

10 REM PROGRAM I
20 LOMEM44000
30 a$="Main Prograe'
40 PRINT 0
50 PROC_1
60 END

Program 1

and then type P.-TOP-2. you will find
out that this program ends at location

48 MICRO USER M a y  1984

&19411) ( i f  PAGE=&1900 and you
have typed it in exactly as we did, with
no extra spaces).

So i f  we want to  load our first
procedure. which has been previously
saved on disc as "PROC_I-. we might
be tempted to add the following line:

45 'LOAD PROC_I I940

If you think a little bit about this
though. you will realise that you have
changed the length of  your program.
Right? So how do you get around this?

Well, simply insert line 45 as below.
print the value of TOP-2 again, and then
edit line 45 to put in the correct address.
This time the program ends at location
&1962.

It doesn't really matter what address
you put in line 45 the first time. as long
as i t  has four digits. Your program
should now look like Program

10 REM PROGRAM II
20 LOMEM=I4000
30 0="Main Program'
40 PRINT a$
45 *LOAD PROC_I 1960
50 PROC_1
60 END

Program 11
The sLOADed procedure does not

have to be in machine code as suggested
in the User Guide (Page 393).

Just to make sure that you have done
everything correctly you probably
should check TOP-2 one more time to
make sure that everything is consistent.
Sometimes you add extra spaces
%yithout being aware of it.

There are other ways to load in your
procedures at the appropriate memory

location, but this method is probably the
easiest.

In principle you can have many
sLOADed procedures with each one
being loaded at the same address and
overwriting (overlaying) its predecessor.

Program III is a simple example of this.

10 REM PROGRAM III
20 LONEM = &4000
30 0 = 'Main Program'
40 PRINT as
45 'LOAD PROC_I 19C8
50 PROC_1
60 PRINT "Load next procedure'
70 •LOAD PROC_2 19C8
80 PROC_2
90 10=IMemory capacity increased'

100 PRINT tit
110 END

Program 111

3000 DEFPROC_1
3010 PRINT 'A method for
3020 ENDPROC

3000 DEFPROC 2
3010 PRINT 'extending memory'
3020 ENDPROC

Procedures held on disc for Program 111

You are now ready to break loose
from your memory constraints!

If you are writing well-structured
programs. you should be able to utilise
this overlay technique very easily.

You should be able to free a lot of
space, do your graphics in a higher
resolution mode and add all those new
features that you didn't have room for
before.

YOU can use the techniques outlined in
this article to demonstrate how the BBC
Micro accesses its procedures.

Once the micro meets an unknown
procedure it enters its address in a table.
When it nest encounters the procedure it
looks it up in the table rather than search
for it.

Program IV illustrates the point. As in
Program I l l ,  PROC.. '  and PROC_2
are called. PROC_I is then called again
(without *LOADing any thing).

Since it's the "second time of asking"
the micro looks it up in its table and

jumps to that address.
Because we have *LOADed PROC-2

to this address though, the micro
performs Pft0C,_2 unwittingly, thinking
it has succesfully located PROC.J.

If y ou have "Bad Program" messages
and suchlike when trying the techniques
outlined in the article, i t  is probably
because you have typed them in slightly
differently and altered the value o f
11)P-2. Cheek this carefully by using:

P.'TOP-2
and amend fines 45 and 70 accordingly.

Mike Bibby

10 REM PROGRAM IV
20 LOMEM ti4000
30 a$ = 'Main Program'
40 PRINT a$
45 'LOAD PROC_1 1903
50 PROC_I
60 PRINT 'Load next procedure'
70 *LOAD PROC_2 1903
80 PROC_2
90 0=1Memory capacity increased'

100 PRINT 10
105 PROC_I
110 END

4.1
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ARIES 4320

Add l i e 0 K
to your BBC microin five minutes
Features
*  Adds 20K of useable RAM to

your BBC Micro
*  Run programs up to 28K long in

ANY SCREEN MODE
•  Extra memory can be used

directly from BASIC I and II,
VIEW 1.4, FORTH, LISP, and
many other existing programs

•  ARIES-B20 is compatible with
all correctly written BBC Micro
software, on cassette, disc,
sideways ROM or cartridge

*  Don't be deceived: this product
is unique - no other expansion
unit has these capabilities

*  Complete compatibility -ARIES-
B20 uses only documented
MOS facilities

*  Fitted in 5 minutes using only a
screwdriver

*  Simply plugs in inside the case
*  No soldering or cutting
*  (Unlike some add-on products)

will cause no damage to your

How to Order
Send cheque or postal order

made payable to: Cambridge
Computer Consultants Ltd and
forward to:
Cambridge Computer
Consultants Ltd, FREEPOST,
Cambridge CBI 1BR
Telephone Cambridge
0223- 210677

BBC Micro - can be
removed at any time

*  Incredibly simple to
use

*  Patent applied for

*  Designed in Cambridge by
BBC Micro experts

*  Top quality manufacture
*  Unquestionably the most

important add-on ever
produced for the BBC Micro

*  Top software houses are racing
to produce the "super-
programs" made possible by
the extra capacity

*  1 year guarantee.
*  Available mail-order only
*  Official purchase orders

accepted from bona-fide
educational establishments, all
other trade cash-with-order

*  Price C99•95 including post,
packing and VAT

*  If not completely satisfied with
your purchase, we will refund
your money in full providing you
return the ARIES-B20 in good
condition i t s  original
packaging within 14 days

Machine requirements:
*  BBC Micro model B
*  MOS 1.2 or later
*  Plugs into CPU socket and 1

sideways ROM socket

Also available IEEE-488 interface.
Coming soon: Compatible ROM
expansion board.

Please send me (Qty) A R I E S -  B20(s) at E99.95 (Ind p.p. & VAT).
I enclose a cheque/postal order made payable to
Cambridge Computer Consultants Ltd for E
Signed
Name (block letters)
Address

P o s t Code

Cambridge Computer Consultants Ltd, FREEPOST Cambridge CB1 I BR
Telephone Cambridge 0223-210677



AN 800K
DISC DRIVE SYSTEM.

A RECORD E380.

Quantity Description Price

i erick)sc a chcquc tor S, T o T A I .

If you're upgrading your BBC Micro to a
disc system, you can get unbeatable value from
Opus.

For instance, you can buy an Opus 5800
drive with 400K single density for only
£259.95.

And for only1120 extra,we'll give you our
new double density disc interface.

Specially developed by us, it effectively
OPUS 3 MICRODRIVE
Double Sided 40 Thick Drive 112 Megabyte
Unformatted.
•Twice the capacity on line of other available drives
•  200K . Single Density-400K. Double Density
•  Ex- stock delivery
•  3 ms. access time
•  Lowest power consumption -direct drive

I M F  •  Includes case, leads and utilities disc•  li.itall Y compatible with 51/4' drives
Single I )rive .L229.95. D u a l  Drive £459.95.
5114'JAPANESE DISC DRIVES.
SINGLE DRIVE.

Opus 5401 Single Sided 40 Track - 250K,
I 7 nformatted Formatted: 100K. Single Density

K21)0 D o u b l e  Density £ 1 7 9 . 9 5
Opus 5402 Double Sided 40 Track 500K.

LI nfor m a tie cl. h )r mattect2OOK .S i nglei )ens i ty
400K. Double Density £ 2 2 9 . 9 5

m o m " O p u s  5800 Double Sided 80 40 Track
I Megabyte Unformatted. Formatted: 401)K

Single Density 800K. Double Density_ £259.95
Opus 5802 Double Sided 80 Track -1 Megabyte

Unformatted. Formatted: 400K. Single Densirv,4L,
800K. Double Density L 2 9 9 . 9 5
Switchable 8040 Track.

•  1/211eight •  Includtcase,lcads and utilitiesdisc
DUAL DRIVES.
All Dual Drives are metal cased with
separate power supply
Opus Dual 5401D. Single Sided 40 Track.
200K../ 400K. on line £ 3 7 9 . 5 0
Opus Dual 54021/Doubled Sided 40 Track.
400K.../800K. on line £ 4 5 9 . 9 5
Opus Dual 5800D.Double Sided 80 40 Track.
800K./ I.6 Megabyte on line £ 4 9 9 . 9 5
Opus Dual 5802D. Double Sided 80 Track.
800K..."1.6 Nicgabm on line £ 5 9 9 . 9 5

DOUBLE DENSITY DISC INTERFACE
The ultimate Acorn compatible dLsc interface for your BBC micro.
•  Utilities on ROM including: Format and verify tape to disc transfer, automatic
40/80 track selection, automatic density selection, unique mass copy routine,
powerful machine code operating system giving up to 248 files. 80% faster than
single density Easy to install.
Free user manual supplied.  £ 1 2 0  00
MONITORS.
12" Green Screen £ 8 9 . 9 5
12" Amber Screen £ 9 9 . 9 5
Lead to connect to BBC Micro  £ 3 . 9 5
•  Ex-stock delivery •  24MHz Bandwidth • L i m i t e d  quantity

14" NC Colour Monitor -Med. Res. L 1 7 8 9 9 7:33914" JVC Colour Monitor -High Res
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doubles the capacity of your drive, giving
you an 800K system for only S379.95.
And that includes VAT and carriage.

Our Double Density Interface can
be supplied with any of the disc drives
listed below And it is not available any-
where else except Opus.

To place your order, post the
coupon or buy direct at our showroom.
THE ORGANISER DESK.
•  Rip shelf for NkmitorTrinter
•  I .arge Desk"R2p Area
•  Lower Shelf for Paper/Book Storage
',Teak Finish
•  On Castors
•  self Assembly
*Ample room in front of the shelf for

YOU to sit comfOrubly.
Only 5,59.95

FLOPPY DISCS.
3'' Cartridges £5.75 each or £25.95 tor 5.
51/4" Discs-with full 5 year warranty +- free
S/SS/D £19.95 kit 10
S../SD/D £23.95 for 10
D/S D i )  1.26.95 for 10
8" Discs.
S/S L 2 1 . 5 0 .  S / S  !VD L28.50.
GOVERNMENT it EDUCATION DISCOUNTS GIVEN.
QUANTITY DISCOUNTS GIVEN. DEALER ENQUIRIES INVITED.
OPUS SUPPLIES LTD.
158 Camberwell Road, London SE5 0EE
Opening hours: 9.00.600 Monday Friday, 0 ( 7 )  01-7018668

9.00-1.30p.m Saturday.0 1 - 7 0 3  6155
STOP PRESS.
Various Opus products arc available from WH Smith, Spectrum and
John Menzies.
ALL ITEMS ARE GUARANTEED FOR 12 MONTHS AND ARE
SUITABLE FOR USE WITH BBC AND OTHER LEADING MICROS.

5 - ,  , Opus Supplies Ltd, 158 Camberwell Road, London SFS P l e a s e 7 1
rush me ihe following. (ALL PRICES INCLUDE VAT & CARRIAGE.)

the amount of
My Access,' Barclaycard (please tick) No. is

Name

Address

Tel.:phone

S/

plastic library case.

'S80 Track 1.29.00 tor
•'S 80 Track £31.95 for

D/D £29.95.

Opus.
Opus Supplies

BU 16



1---If you are getting bored
with the same old type
faces, think. . .

0 1 1 1 1 0
0 1 1 0 0 1 1 0

1 1 0 0 1 1 0
0 1 1 1 1 1 1 0
0 1 1 0 0 1 1 0

1 1 0 0 1 1 0
0 1 1 0 0 1 1 0
0 0 0 0 o

L E T T E R S
THE inspiration for Font came when I
was writing educational software for my
children. I  wanted to use Mode 5, but
the character set is far too squat.

I decided that if I made them double
height, the proportions would be more
pleasing and it wouldn't he too difficult
to do.

However I've a strong dislike o f
programs that, for the sake of a little
more effort, could be made more
general, so I wrote Font as a utility that
allowed a wide variety of "type faces" to
be used in the graphics modes.

The idea is quite simple really. In
graphic modes the characters are
composed of a set of pixels or dots, laid
out in an eight by eight grid.

The micro lights different patterns of
these dots for the various letters. Figure
I illustrates the pattern for the letter A.

It remembers these patterns in an
area of ROM from &COO° onwards,
storing each character in a group of

Figure H o w  A is stored
in ROM in binary

By MIKE BIBBY

eight bytes. The first byte corresponds
to the first row of  the character, the
second byte to the second, and so on.

As the byte for each row has eight
bits, each bit decides what goes on in a
particular cell of that row. If there's a 1
in that bit the micro turns that pixel on —
if there's a 0 it leaves it off.

Figure 11 shows how the numbers
work out for the letter A.

By now you've probably noticed the
resemblance to the way we create user
defined characters.

We can create another A  (though
heaven knows why we'd want to) with
VDU 23, 224, 60, 102, 102, 126, 102.
102, 102, 0 where:

•  23 tells the micro what we are
doing.

Figure T h e  row numbers for A
as a user defined character
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"The Abbot's playing space
invaders again, so its back to
the drawing board".

•  224 tells the micro the ASC
number we're going to assign to the
character we're defining.
•  The next eight bytes teach it the
pattern.

Font uses t h e  patterns o f  the
characters as a  guide t o  placing
rectangular building blocks on the
screen.

The actual shape o f  the block is
stored as a user defined character which
I print on the screen wherever a 1 in the
pattern dictates it. If it's a 0 I just move
over, or down to the next row if it was
the last bit.

When you think about it, you can
vary exactly how much you move over
or down between blocks, so you can
"spread" the characters out over the
screen. You can also vary the size of the
blocks — allowing you to create a large
range of type faces.

The actual printing is done with VDU
5 on, so that the user defined character
can overlap a  previous one without
blanking it out.

Font actual ly consists o f  two
programs. The first is  an assembler
language program (Listing I) which will
create a piece of machine code. When
you run the program it will ask you for
the location you wish the code to be
stored in.

I suggest &900 for disc units and

Ma'  1984 m o w  USER 5 1



WHAT RESOLUTION
FOR ONLYE230;

Nit )1)El. REFERENCE 1302 2 l l igh Resi oltitm in 13112 I Mirth 1.1111 KC'. AU r bi gl
RESOLA TION 5140 x 470 Pixels 370x 411 Pixels
C R I' 14 14"
St -PPLY 220 2 4Ils 50 uttlft. 220 240v SD n011z.

F.11T Minimum 19.51,v
Maxitnuni 22 Sicv

Minimum 19 Sliv
MAximum 22 5 kv

' I two RAND WIDTH I (MHz (IMHZ.

DISPLAY Rt) characters by
2 5  I  i r1C.,

140 characters by
Zi lines

SLOT PER :H 0 4Imm 0 n i m m

INPUT VIDE 0 R C. II Anal, iguc
M .  Input

R t; B Analogue
r r i  Input

SYNC Separate Sync on KGB.
rt Kit I ,ot. 4 w Negative

Separate Sync on R G R
Positive or Negative

E X TE RN AL r:ONTROLc
-

on. 40-switch and
brightness control

On i illi sw Me h and
brightness ei intro!
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Our RGB high resolution colour monitors
(580 x 470 pixels) sell for 4229.95 (excluding NAT)--a
saving of overS',100 compared to other leading monitors
of similar specifications.

That's a bargain we guarantee you won't see from
any other micro ) retailer.

We've managed to acquire the sole distribution
rights enabling us to offer these superb monitors at this
unbeatable price.

And just because you're saving on price doesn't
mean you're sacrificing quality I lere's what Personal
Computer News had to) say about our monitors.

"There is no doubt that thejVC range of
ECM colour monitors is excellent value for
money...there is no loss in quality of picture after
long periods... remember as more and more
resolution is available with new micros, the need
for a better display will be that much greater.

For rho Ise who only require medium
resolution we also have a model (370 x 470 pixels) at
4,179.95 (excluding VAT) which is equally excellent value
for money.

Both units have a 14" screen and are suitable for
the BBC Micro, Spectrum QL,Lynx, Oric, Apple, IBM and

most other leading micros.
And naturally there's a years full guarantee.
Another one of our corn niitnieiits is to make

certain we deliver your monitor by courier within ten
days of receiving your order.

You can order by filling in the coupon below and
posting to: Opus Supplies Ltd., 158 Camberwell Road,
Wild( )n SE5 OEE. Or by telephoning 01-701 8668 quoting
your credit card number. Or, of course, you can buy at
our showroom between 9,00-6.00pm, Monday-Friday
9.00- 1.30pm, Saturday

H T O p u s  Supplies Ltd.,158 Camberwell Road, London SE5 OEE.
Please send me,

u g h ResolutionColtAirMonitons)at
ti229.95 each tex,‘AT)

M e d i u m ResolutionColourMonitor(s)
,U79,95 each ( ex. vAr).

C o n n e c t i o n lead(s)at£6.00each
I understand carriage per nit initor will cost an extra17.00.
( N.B. A High Resolution Monitor including VAT lead,andriage
costs .1:279_39. A Medium Rest ut  it in Mt riitor incl udi ng VAT, lead
and carriage costs S,221.89).
I enclose a cheque fork O r  please debit my credit card
account with the amount o f t , 1 , - - - M y  Acces,s/Barclaycard
( please tick) no is
Please state the make of r  computer

Name

Address

O P U S .Telephone.  O p u s  Supplies Ltd.

L.4 I



From Page 51
8(1302 for cassette units. Whatever it is,
make a careful note of it. Incidentally. it
expects hexadecimal input, so you don't
need to enter the '&'•

A second program (Listing II) allows
you to design your typeface and also
contains procedures to  handle the
machine code you can incorporate in
your own programs.

When you run Listing 1 it will prompt
you to save the code on tape. Make sure
that you do, as it's that you'll be using
from now on, not Listing I. It's saved as
FCODE.

Important point now. I f  you want to
make use of the procedures contained in
Listing I I  in your own programs you
must have FCODE in your machine. To
do this you must load it with:

*LOU HIDE
Notice that i t 's not an ordinary

LOAD, because this is machine code,
not a Basic program.

Notice that in Listing II line 60 is:
1Z49f.10

i% tells the micro where FCODE is
stored. I f  you've stored it somewhere
else -  for example, at 84.1302 for a
cassette system -  you'll have to alter
this.

As mentioned, Listing I I  not only
shows you how to incorporate FCODE
in your own programs, but also lets you
create the type face of your choice.

When you run it you will be asked for
the mode you require.

Try entering 2, and respond N to the
special character option. You'll see a
screen similar to Figure

The word Test is  printed under
conditions determined by x, y, w and d,
giving you an idea o f  the characters
you'll get with each set of options.

The x and y refer to the spacing, in
pixels. between the rectangular blocks
you are using to replace the pixels in the
characters you want in the new type
face.

Initially they are one pixel apart, as
normal.

w and d refer to the width and depth
of the blocks respectively -  again in
pixels.

The 2 simply reminds you that you
are in Mode 1

I stands for increasing. I f  you press
Return the screen is redisplayed with D
in its place -  this stands for decreasing.
Press Return once more and I is back.

The significance is that if you press
the X key while I is displayed, the value
of x increases and TEST is displayed
accordingly.

If you press X while D is displayed

V

Figure I I I

Figure I V

Figure

Figure V I

> . 0 ILAAN

O n  W O

O W  W O

the value decreases. Return -toggles"
between the two values.

The same holds for y, w and d. Escape
will take you back to the beginning of
the program. F will let you finish, after
giving you another chance.

It's easy to get used to and great fun
to play with. Figures IV, V and VI show
some possible combinations.

Note that you cannot increase w and
d indefinitely. Each has a maximum size
of eight. being limited by the size of the
user defined character we're using to
define the rectangle.

x, y, w, d  are important -  so once
you've picked the way you want your
letters to look, note them down.

To use this character set in your own
programs you then need to:

•  A t  the program's start, set Po to
the address at which FCODE will
load.
•  Include PROCw and PROCf in
your program -  it doesn't matter
about line numbers.
•  Have *LOADed FCODE.

You then call PROCf with the figures
for x%, y%, w%, d% you've noted as
parameters. This sets up the "font".

To print words in the type face thus
chosen you  simply pass them to

ILAJI

PROCw. The first two parameters are
the X and Y graphic coordinates of the
start of the word on the screen and the
third parameter is the string you pass to
it.

4 = 1

O W  a  O m

M  l a
O E

M r  a  M .  O W
S I O

O W  a

So assuming you've actually got
FCODE in,

will-print the letter A at the centre of the
screen in whatever font you've chosen at
the time (with PROCf).
Notice that:

•  You can change fonts at any
time.
•  The font won't affect your
normal printing.

The special character option allows
you to actually print a large character
made up o f  normal sized characters
from the standard character set.

You could, for instance, make up a
letter A entirely of As - or a user defined
character of your choice.

If you want to do this, load FCODE
and poke (1%+&B8) with the Ascii
code of your character - also make sure
that you've spaced out the x% and y%
sufficiently in PROCE

In Listing I I I  chose an initial width of
Pm-

May 1984 M ICRO USER 5 3



From Page 53
four pixels between x and y to space the
characters out — W and d are irrelevant.
Having called PROCf, continue with
PROCw as before.

Figure VII shows the sort of results
you can achieve with this technique —
I've used an asterisk as the special
character.

The program as it stands won't run
on OS 0.1 as this doesn't support
OS WORD with A=10, so you'll have to
read the definitions directly from the
ROM.

You'll also have to change a line in
PROCf. In Listing II this is line 550. It
becomes:

Listing III demonstrates just a small
amount o f  the potential o f  this
technique. As written it's set up for disc.
Alter location% in line 30 if you're using
cassette — I've used it rather than /%.

Notice that we use GCOL to change
colour, not COLOUR. This is because
we are writing under graphics control.

Figure VIII shows the output — my
children's names. It 's only fair, they
started it all

• and this is
how it works
LISTING I  consists o f  two main
routines. One defines a  rectangular
character block, and the other prints out
a single Ascii character using the pixel
pattern of that character as a map.

We shall concentrate on the routine
definer (line 970). Although it's towards
the end of the listing, it does precede the
others logically.

This routine defines the shape o f
character &EO (224)  b y  us ing
OSWRCH to  do a machine code
equivalent of VDU 23.

width holds the pixel width o f  the
character you want. define_row then
repeatedly sets carry and RORs an
initially empty accumulator width

Figure V I I I
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Figure

times, using X as index. This puts as
many ones into the accumulator as
necessary to define a row.

We need this row depth times, so
using Y as an index we use OSWRCH
to send these new values. Having done
that, since VDU 23 needs eight values it
might appear that we should then send
('8-depth) zeros via OSWRCH.

To avoid doing the "sum" we use
send_blanks to send eight consecutive
zeros. The ones necessary to finish the
VDU23 are "grabbed" by the OS, the
rest ignored. This may be inelegant, but
it's effective.

The rest of the code is straighforward.
Lines 110-190 set up bytes for the
variables to be placed into, 210-220
making space f o r  an eight byte
parameter block or table.

start loads X,Y with the address of
this parameter block and, using
OS WORD with A—I0, reads the eight
byte character definition of the letter we
want to place on the screen into the table
we have set up.

It will need to have the Ascii code for
the letter at pattern, but we'll assume
that the calling routine supplies this. The
rest of the routine consists of two nested
loops (outer_loop and inner_loop).

outer_loop selects each row in turn
from the table (indexed by Y)  and
inner_loop examines that row bit by bit
using ASL.

If there's a 1 carry is set and write
called. If not. noprint simply skips past
this.

xpos and ypos hold the graphic
coordinates at which the character is to
be printed. These are transferred to
xstore and ystore.

alia;
111W•••"" .41--con

•191.1 ,0 , ritsli
!:r•

IIII1I0 51%
• • 10,0dei,11F

TOIL
•"1411!"""

411,00;1911.9161;
• • • • • • • 11 -

1

MOVE

VDU 224

•store is decremented at the end of
each inner_loop by ystep, to ensure that
the next line is printed with the correct
vertical spacing.

xstore is incremented by xstep within
inner_loop after writing or noprint to
ensure that the next printing is correctly
spaced across the screen.

After outer_loop, xpos is updated to
ensure that the next enlarged character
is correctly positioned horizontally. I f
you think about it, you'll realise that
ypos isn't updated since the next
character should start on a level with the
previous one.

write uses OSWRCH character
repeatedly to:
VDU 5 j o i n i n g  text and graphic

cursors so characters can
overlap (line 780).

VDU 24,4, xstore, xstore+1, ystore,
ystore+1.
the cursor to the absolute
position for printing (lines
800-910).
printing the character (line
920).

VDU 4 sepa ra t i ng  cursors (940).
Listing II uses PROCf to set up the

type face.
x% holds the horizontal separation.
y% holds the vertical separation.
w% holds the width of the block.
d% holds the depth of the block all in

pixels.
In line 550 m% peeks &355, which

contains the current mode. It then uses
f)/6 to convert the variables from pixel
size to graphic units, storing them in
Mb. I%-f-3 for FCODE to use.

Finally it calls 1%440 (definer) to
define the rectangle as 224.

PROCw prints a string out in the
style defined by PROCf. Its parameters
are the coordinates to start printing at
(X% and y% again — not the same as in
PROCf) and the string ( 4 ) .

The rout ine then pokes each
character o f  the String in turn into
/910 +(IC then calls P43-H115 to "print"
it (lines 480-490). PROCkey simply
looks for keyboard inputs.

Mike Bibby

Full listing starts
On Page 183



94A" DOUBLE SIDED
3" DISC DRIVE ATA
SINGULAR PRICE.

TECHNICAL PERFORMANCE.

DeNetipt1011

Single Density Double Density
Capacity 2 SOK Bytes 500K Bytes
Recording density 4.9(5 BPI 9.830 BPI
Track density Ino •P I IOU TV I
'R)tal number of tracks 40 (each side) 40 leach side)
Recording method FM MENI
Rotational speed 300 RPM 300 RPM
Transfer rate 125K Bits. Scc 250K Bits:Sec
ACeMei time track to track i  mii 3 ms
Access time settling 20 Ms 'Urns
Motor start t ime 0.5 sec

_
0.5 sec

Quann. DeNetipt1011 Price

SitIgle drive( s )at ai,229.95 ea

Dual drive(s) s ) at IA 59.95 ra•

IOTAI

Opus.

THE OPUS
SUPER 3 MICRODRIVE
L229•95m•

FOR USE WITH YOUR BBC MICRO.

For only122995 (and that includes VAT,
and all the necessary leads) you can have an
OPUS 500k double-sided disc drive. And
remember 3" disc drives are fast becoming
the standard for home and business use.

This is an even bigger bargain than it
sounds. For you're getting a double sided
drive at the price that other company's sell
single sided drives for. It reads and writes to
the disc cartridge from both sides, giving you
twice the on-line capability of other 3" drives.
And there's no need to flip the disc over!
STATE OF THE ART TECHNOLOGY FEATURING:
•  has% t, , otoned to the BBC Mien,
•  CompatiNe with itu bst other makes
•  G)mprehensise manual
•  Free de‘ cartridge
•  Format, ‘rriR. arid, idler utilities

pc% witted
• Dins, Drive

•  IN inhle sided
•  M e  lintel.' cartridge load
•  3 nIs access time
•  Poruble, compact and reliable
•  One !a:ark kill guarantee
•  TOUlly COM t h l e  with stA*drivs

The Opus Super 3 Microdrive is now available from
W H. Smith s and leading specialist shops.

Dual disc drisrs art- also available for1460.
OPUS SUPPLIES LTD.
I 5H Camberwell Road, London SE5 OEE.
Opening hours: 9.00-6,00 Monday•Friday, aa1Z)  01-7018668

9.00-1.30p_m. Saturday. 0 1 - 7 0 3  615',

T T .  Opus Supplies Ltd 155 C imh I l t, hid. la intim SFS OEE. Pleaserush] me the folloAri rtg. (ALL PRICES INCLUDE VAT a CARRIAGE')

I erickr,e a cheque fur&
Or please debit my credit card account with
the amount 4 )11,
M y  A e C e S i t i l l a t i l a y e a r d  p l v a s e  t i c k ) N o

Name

Address

L e k i t h i

Opus
Opus Suppl l a c t
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£346

• •

Product Price QtY- Total
200K DISK DRIVE 0 1215.00 I

1399.00 1 . -400K DISK DRIVES 0
1398.00 IEPSON FX 80 0
1490,00 1ROOK DISK DRIVES 0

800K mint HABLE 0 1499.00 i
JU K1 PRINTER 0 /399,00 1

144000SAY() BMC•AMBER 0
1440.00 J -SANYO BMC-GRE EN 0

EPSON RX 80 FT 0 1299.00 1
SS 40 DISKETTES 0 118.00 1 _ _ _ _

123.00 1OS 40 DISKETTES 0
SS 80 IIISKETTES 0 126.00 I

129.00 1 _' DS 80 DISKETTES 0
BBC STAND 0 115.00 I _ _
DUST COVERS 0 15-60 S . _
DISK STORAGE 135) 0 117-00 1 _
DISK STORAGE 1801 0 /29.00 I
SEND DETAILS ON

2 0 0 K  4 0  TrackSingle & Double
D i s k  D r i v e  (Mitsubishi)
62 file names
including cable and power lead.
Send /215 to include VAT, p&p,
inc. formatting disk & manual.
800K & 800K switchable with
power supply available — ask kir details_

£426 I
Sanyo/BMC
Monitors

12 amber or green screens.
Send .f 110 to include VAT, p&p.

Epson Fx 80
Printer

Including lead for BBC.
Send /399

to include VAT, p&p.

800K
Disk Drives

800K & 800K Switchable
124 file names

including cable & power lead.
Send /490 to include WE. p&p.
Send /499 for 800K Switchable.

£95

Diskettes
Memorex. in packs of 10
SS 40tk. / 1 8 . 0 0
DS 40tk / 2 1 0 0
SS 80tk. / 2 6 . 0 0
DS 80tk / 2 9 . 0 0

Including VAT p&p.

MiCROWAREUnbeatable for
price & service

400K
Disk Drive
,M itsubishi

£346

Epson
Rx 80 FT
Printer

•

80 11-ack
Single & Double

124 file names
including all necessary leads.
Send /399 to include VAT, p&p,
inc. formatting disk & manual

Including lead for BBC.
Send /299 to include VAT. p&p.

Disk storage boxes
/17.00 (takes 35)
Disk storage boxes
/25.00 (takes 80)
Prices include VAT, p&p.

18 CPS including cable.
Send /399 to include VAT p&p,

•

£346

Juki
Daisywhe
Printer

I £260
Accessori(

BBC Stands
Dust covers.
(for BBC,
Drives and
Printers)

yr

•

M  I C RO WA RE

Address
TOTAL Tam. sum ENCLOSED 1C heuue or credit card no 11

. All, PRODUCTS ARE BRAND NEW BOXED AND OFFERED WITH FULL
1 MANUFACTURERS WARRANTY ALI, Ql. TRIES WILL BE ANSWERED BY MAIL,

637 Holloway Road. London N19 5S,S.
lelephone: 01-272 6398/6237
Telex: 297598 MICROW G.

1 enclose my order for the above products.
Name

Signed

1

'BEY
-thc
bls
pe
' E
Dril
iris
31/2

JD
)et
Ali ;
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260
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YOUR BUSINESS TAKE OFF.
If you are thinking of upgrading your

BC Micro, it makes sense to get add-ons
at not only bear a reputable name but
Iso have been designed specifically to
e used in conjunction,
EPSON,manufacturers of the world's best
rinters, now bring you the world's best
rives, including the industry standard
•• inch and 51/4 inch 40 and 80 trackunits,
These units are assembled in Britain by
DM for distribution through a dealere-work,

Al prices plus VAT

EPSON

ADD-ONS TO HELP
The Double Density Controller has been

developed and manufactured by UDM
specifically for the EPSON Disk Drives
effectively doubling their capacity whilst
maintaining compatability with

• second processors
• telete)d
• °SWORD 7F,

Additionally, a sideways ROM expansion
board has been developed that is fully
compatible with the above.

Send for full details of range available
and prices or ring for your nearest dealer,•

& UNITED DISKAIEMORiES
Stanhope House Fairbridge Road London N19 0 1 - 2 6 3  5026



D •  & t u n e d
for BBC

96'
oekl,

•  g n e d  and built in Britain
•  Incorporating professional standard Green Phosphor data display C.R.I

Desi

•  Video bandwidth exceeds 16 MHz which is in excess of the output of the
BBC micro. •  High resolution of BO character display with excellent focus perfomla

•  Horizontal line frequency 15.625 KHz Frame frequency 50 Hz_ Mains 240 V input.
•  Suitable for use (Via 75 ohm BNC socket) with most other micro computers giving standard

.

composite video signals. •  Full 1 year parts & labour guarantee. •  Delivery:— Ex stock.

Ambassador Monitors, 12/14 Wakefield Road, Brighouse, West Yorkshire HD6 1P0
MEE = I  1111= I n n  1111•1 E M I  M E I  I M M  M O  E l i .  E M

Please send me A m b a s s a d o r  C.M.12 Monitor/s.
I enclose cheque/money order for f  m a d e  payable to
Ambassador Monitors.
Name
Address

Access welcome.
For priority ordering please

phone 0484 714355 AnhAcc..
Card number
Amount to be debited f

Signature
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BIG K IS THE NEW GAMES
MAGAZINE THAT BREAKS
ALL THE
RULES

At last a games
magazine that doesn't
go by the book!

BIG K is the name
and BIG K is the game
and from the very first
pixel-poppin' page you'll
know that no other sheet
on the street looks like it
or sounds like it.

Whatever BIG K gets
in its sights — whether it's
news, reviews, listings, or
hardware, it always plays it
a different way and says it a
different way. BIG K is technical,
BIG K is tactical but BIG K is
never typical.

BIG K isn't afraid to shoot from the hip —
and it's always hip when it shoots.
If you want a magazine that's music to your
micros then ours is more than just the
score. When we test rigs we don't take
prisoners and we've a 'no holds barred'
approach to strategy and adventure.

After your first byte of BIG K —
the game will never be the same.
Go get it!
SECOND ISSUE ON SALE
19th APRIL: 85p

THIS ISSUE:
Falklands victor General Sir Jeremy
Moore reviews the latest war games.
1984 giant test — 3 forthcoming
British versus 3 American micros.
Adventure X — a superb adventure
game for you to type
Into your Spectrum.
Amazing games for Dragon, BBC.
Vic 20, Spectrum, Atari.
Spectrum graphics special — how to
program great graphics Into your micro.

3 great utility programs to
help you get even better
games out of the BBC
and Spectrum.

-

. 4 ! " b i l O t t i V i i i - i i . 6 *  •

•  • • 1 * , • . , • • •  • 0 0 4 •*A. mt.& w a w a ;  00.09

•
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BBC
Acorn Electron
BBC Model A
BAC Model B
BBC Model B • Disc/lot
BBC Disc Interlace
Speech Interface
BBC Teletext Receiver
View Word Processor

E 1 9 9 0 0
E299 00
E399 00
C469 00

£95 00
E54 00

12220.00
1259 00

BBC DISC DRIVES
Acorn/LVL 100K expands to
double    E 1 9 9 . 0 0
AcorniLVL dual 100K   E 3 5 0  00
Pace slim 100K £ 1 9 0 . 0 0
Cumana 100K no P. supply   E 1 7 0 . 0 0
Curnana 200K no P. supply   E 2 2 0 . 0 0
Cumana 400K no P. supply   £ 2 5 0 . 0 0
Cumana 100K with P. supply  E 1 9 5  00
Cumana 200K with P. supply  £ 2 4 0 . 0 0
Cumana 400K with P supply  E 2 6 9 . 0 0
Cumana dual 100K  £ 3 5 0 . 0 0
Cumana dual 200K  £ 4 4 5 . 0 0
Cumana dual 400K  C 4 9 5  00
Cumana dual 200K 40/80
switched   £ 5 3 5 . 0 0
Cumana dual 400K 40/80
switched
LVL DO disc int kit
Pace disc int kit
AMS 3• 100K drive

ACCESSORIES
Cassette Recorder
Cassette with Counter -D i r  £ 2 9 . 0 0
Joysticks SW Sell-Can PR £ 1 7 . 5 0
Joysticks Analogue PR E l ?  50
Micro Dust Cover   E 5  OC
R.H ELE Light Pen £ 4 4 . 0 0
Tv Aenal/Computer Switch C 2  50
Plinth for Monitor .  £ 1 8  50
ROM Exp Board - 4 Slot  E 2 0 . 0 0
Computer Desk M a i n s  Dust.   E 5 5 . 0 0
BBKEY. Function Key Mask   t i  .50
Flow Chart Template   C l  50
Datapen with software  £ 2 8 . 0 0
Computer Desk double width
Mains distribution block with
plugs
ClaresRepliCa
Beebug Toolkit Eprom
Beebug Exmon Eprom

60 MICRO USER M a y  1984

5 THE PARADE, YATELEY 22/24 GUILDFORD ROAD
NEAR CAMBERLEY, SURREY B A G S H O T ,  SURREY

E24 00

MICRO CENTRES
ACORNSOFT

Business Games
Tree of Knowledge
Peeko • Computer; M a t . ,
Algebraic Manipulation
Creative Graphics Cassette •  E.
Graplis and Charts Cassette . • E
Desk Diary/Manual
Lisp Cassette   • E
Forth Cassette   • E
Philosophers Quest
Sphinx Adventure
Castle of Riddles
Monsters

Sp inaanperrid
Arcade Action
Rocket Raid
Meteors
Arcadians . . .  •
Sliding Block Puzzles
Cube Master
Super Invaders
Missile Base
Starship Command
Countdown/Doom
Snooker

E560,00 Number Balance
£90.00 Word  Sequencing

cci119095.,0000 WwosrsclinHgusnitgt..is
Draughts & Revers'
JCB Digger
Hopper
Cness

• E
"E

SOFTWARE
INVASION

30 Bomb
Vortex
Gunsmuke
Attack on Alpha Centrun

BBC SOFTWARE
E55 00 White Knight Chei ,

Or Who
E7 50 Tool Box

E12.00 Beyond Basic
E27 00 Home Finance
E27 00 Record Keeper

BOOKS FOR YOUR BBC MICRO
Let your BBC Micro Teach you to Program 1 2 6 4 5
Assembly Language Programming for BBC £ 8  95
Advanced 6502 Programming E l  2 45
Creative Graphics lAcornsott) E 8 . 5 0
Graptis and Charts tAcornsoftl E 8 , 5 0
Forth Manual tAcornsoill E 7  50
Lisp Manual (Acornsoftl C 7  50
Programming the 6502 1 2 1 1 . 9 5
6502 Software Design   _ 1 0  25
Easy Programming for BBC Micro E 5  95
35 Educational Programs for BBC Micro E 6  95
Further Programming for BBC Micro E 5  95
Programming for BBC Micro   E 6  50
Basic Programming on the BBC Micro 1 2 5 9 5
21 Games for the BBC Micro E 5  95

30 Hour BASIC BBC Micro Revealed E C 7 5 . 9 9 5 5
6502 Sub Routines £ 1 4 . 2 5
Assy tang Programming for BBC £ 1 1  95
Discovering BBC Machine Code C 6  95
Sound and Graphics £ 6 . 9 5
Disc Systems for BBC NEW!    £ 6 . 9 5
Advanced User Guide   E 1 2 . 9 5

127 95
E7 95
12795
E7 95

E l l  50
t9 99

1221 00
El l  50

E9 99
129 99

SOFTWARE FOR YOUR BBC MICROt
PAICROPOWER£9.95

• E E 9  95
129 95
£9.95
12995
£9.95
C9 95
16'85
1685
£9 95
129 95
£9 95

• E C9_95
.•E £ 9 . 9 5

E9.95
1211.90

£9.95
E9.95

E99 9.95c 5
129 95
E9 95
E9 95

• E £ 9 . 9 5
£9.95
E9.95
E9 95
c9_95 Ki l ler Gorilla
0 . 9 5  Hel l  Driver
0 . 9 5  Demon DecoratorD• E E 9  95r a u g h t s
c9,95 Felix in the Factory

•E 0 . 9 5  Chemistry
E £ 9  C o n s t e l l a t i o n• . 9 9

Physics . . . . . . . .
World Geography
Where
Draw.

Moon Base Aipha
Moon Raider
Nemisis
Timetrek
Galactic Commander
Asteroid Storm
Swoop
Alien Swirl
Laser Commanc
Space Jailer
Martian Attack
Positron
Zarm . . .
Intergalactic Trader
Cosmic Combat
Cybertron Mission
Bumble Bee
Caveman Adventure
Felix T h e  Fruit Monsters
Bandits at 3 o'Clock
Labyrinths of Lacoshe
Croaker
Danger UXB
Cowboy Shootout
Chess

Microvotec 14 colour
Microvitec 14' High Res
Sanyo 14' colour
Sanyo 12' green
Sony 14' CTV with BF input
Philips 14' colour TV
Ferguson 14' colour TV

V ,

Vica

SUPPLIERS
r c  EDUCATION

RUTH oirriES
SERVICE SUPPORT

WITS srsTEM
UPGRADE

•E For ELECTRON
PLEASE S TAT E

C7 95
£7.95
E7.95
E7,95
£7.95
£7.95
C? 95
[695
E7,95
£6.95
E7 95

• E E6_95
£7.95

6.95
E6.95

• ; £7.95
£7.95
£6.95

•E C 7  95
•E C 6  95

E7.95
E7,95
C7 95
E6.95

•E E 7 . 9 5
• E 127 .95

E7.95
E6 95
E6.95

• t- E 7 . 9 5
C6 95
C6 95
126.95
E6.95
E6.95
£9.95

•E
'E

MONITORS CTV

BUG BYTE
Old Father Time
Graphics Pack
Sea Lord
Oblivion
Galaxy Wars
City Defence
Space Pirates
Twin Kingdom Valley
Space Invaders
Music Synthesiser

Galaxians
Ger tipeds
Invaders
Space Fighter ..
Alien Dropout
Fruit Machine
Frogger
Road Runner
Wordwise word
processor R O M
Logo P O m
Disc Doctor R O M

E230 00
E460.00
C240 00

E90 00
£229.00 Cash Book Acc
E190 00 Beeb Calc
£165.00 Inv. & Statements

Commercial Acc
Mailing List
Database
Stock Control
Home Accounts
Word Processor
Liberator
Missile Control
Add £5 for disc versions

E9

7
• E £ 7
•E E 7

E5.
•E £9

£5
E9

TELEPHONE ORDERS
Bagshot 0276 73078 Yateley 0252 877222

FAST MAIL ORDER SERVICE
SAME DAY DESPATCH ON STUCK ITEMS

P&H ELECTRONICS LIMITED
Unit 3 H o g w o o d  Lane F inchampsteed • Berkshire FiG1 1 40W

CARRIAGE COSTS -  Micro's, Monitors, Disc Drives, Printers, Desks £7
Books. Cassette Decks Leads. Software 50p each item

ACCESS. BARCLAYCARD VISA ORDERS WELCOME
CREDIT FACILITIES

Instant credit up to El 000 Deposit 10 ' ,  B 5

E7
1271
1271
1271
C7
E7

E7

E40
1229.
129

GEMINI
Business/Games

NEW CENTRE NOW OPEN
22/24 Guildford Road, Bagshot, Surrey

Just off the M3

E95
E 19

t i g
£19
£19

r•i9
119

E9
£9.

Epson RX130T .. C 2 7 0
Epson RX8OF I £ 3 0 0
Epson FXBO   1 2 4 2 0
Epson MX100  E 4 7 5
Epson FX100   E 5 7 0
Silver Reed EX500 Daisy Wheel   £340
Silver Reed EX43 Typewriter -
lot   E 3 9 9  • (r
Brother HR15 Daisy Wheel  £ 4 7 0 . 3
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LORDS of Time was designed by Sue
Gazzard. a  Harrow housewife and,
judging from the peculiar way the player
moves through time, a Dr. Who fan.

This adventure from Level 9 had an
extra sheet of hints for the reviewer as
well as the usual neat booklet. Having
read the extra hints on how to operate
the time machine -  in this case a
grandfather clock -  my reaction was
that I definitely needed the crib.

You have to wind, turn and push
things before you can visit any of the
nine time zones, which the booklet tells
you to tackle in numeric order, This. it
says is to ensure that you have the
objects needed to solve the puzzles.

Of course it doesn't ensure anything
of the kind, because you are limited to
carrying only four objects and there are

about 80 objects to choose between.
Of these 18 are treasures and nine are

special ingredients, like an Ivory Tusk.
Dinosaur Egg and Evil Eye, which you
have to throw into a cauldron.

As expected, the program fills the
machine with compiled a-code and
compressed text so there is little scope
for cheating.

Like Snowball, it plays a nice little
Vivaldi tune as it loads -  a clever bit of
interrupt programming -  and then up
comes the message that Father Time
has -chosen youn (sic) to help defend
history against nine evil Time Lords-.

First time in I  got an hourglass. a
candle and a box of matches and then
asked for a LIST of what I was carrying.
The answer was "an old mattress-.

Now for a quick look at the nine

zones, so let's go into the clock to find
them. The periods we can choose are
Present, Ice Age, Stone Age, Vikings.
Mediaeval. Tudor. Future, Roman and
Far future ( where I got stuck, so QUIT).

Now it's fairly obvious when some of
the special ingredients must be. The
ivory tusk must belong to the mammoth
in the Ice Age. but the sabre-tooth tiger
caused trouble, so back to the Present,
into the cottage and get the Masai spear
off the wall.

Check that it's sharp and now try
KILL TIGER W I T H  SPEAR. which
gets the response: -Only a fool would
attack a Masai spear".

One of the tricks I  mentioned in a
previous article is to check if something
exists. This program has some weird

The more ambitious the syntax
and semantic analyser the more
likely you are to get odd answers

!ICRO

EN91

E9.50
(9 50
E7 50
E7 50
E7 50
E7 50
(5 50
E9 50
E5 50
£9 50

E7 95
E7 95'1
£7.95!
E7 95
E7 95
E7 95
E7 95
E7.95

E40.00
E29 00
£29 00

C270_00
£300.00
c420 00
£475.00
E570.00
E340.00

E399 00
(470,00

L95 00
C19 95
E19 95
£ 9  95
E19 95
E19 95
E19 95
f19 95
El9 95

E9.95
E9 95

N._

Alice t----r—ocigb tbe 814

Our monthly foray into Adventure games
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From Page 61
responses to this method like:

GET EYE: "You can't see a tightly
closed box".

OPEN WALL PANEL (because the
wall panels sound hollow in the Tudor
mansion): "You can't see a wall of ice
blocking the way south".

GET C AND (short for candle): "You
can't see a silver candelabra".

EXAMINE MATCH:  "21ches are
left".

The program is riddled with these
interesting slips because it is trying very
hard to make sense of what you say.
Many adventures insist on exact words,
otherwise they respond with, " I  don't
understand". or. "You can't do that".

You see, the  more ambit ious
the syntax and semantic analyser the
more likely you are to get odd answers
which the designers can't always
predict.

The game is complex but it does not
appear to have any real time paradoxes.
I don't count dinosaurs living in the
Stone Age which, we are told, was
caused by the Time Lords' meddling.

A true time paradox should be caused
by the player altering the Future
whenever he alters the Past. I f  say, he
drops an object somewhere he should
find its decayed remains in a future time
zone.

Such complexity is very difficult to
design into adventures which, so far,
only deal with where objects are and not
when.

But maybe someday someone can
come up with the equivalent of Isaac
Asimov's "End o f  Eternity" or  Ray
Bradbury's short story "Tyrannosaurus
Rex", where accidentally crushing a
butterfly in the past totally alters the
future.

As usual, because I can't get at the
text. I  haven't got very far with this
game. The text has been compressed
and to give some idea of how this is
done. I  w i l l  discuss some simple
examples. Take the sentence:

the cat sat on the mat
= 22 characters

A text compressor scans this and
finds that "the" and "at" are common
strings of characters so it replaces them
with special characters like " t -  and
"(ife" thus:

•  e(ips@on tm(a) 1 0  characters
The text expander gets this string and

uses some simple rules like:
•  I f  special character then expand.
•  I f  first character o f  sentence then

make it upper case.
•  I f  upper case character then output

lower case + " •
If you have an enormous amount of

62 M ICRO USER May.  1984

1111;111111•1111 I I I  I W O•  L  r t i  O M  A W * ;  I I  I I K I f f iI l i -  A  F a l  - - - - N I  OWN, , 1111
I P A N  M N  M I N I O N  •  \ l i n k *  I • IIIIII f ••911E5 MIMI • V1  h i g l i k k , _  • -tr, • i I

4 m11umplyra \  oilb: iv
•  E R V I A L  y  \AwiII N I I I I I I I I  1111111romMI .- ' •  MEE •  U i I L UTo

P r i f i l l I M I k  r k l e i t  111I IM i i kL
•

Q U I  N W 7'910111l ia•! I I  A l i n l i tI h N N M 4 1 1 1 1 1 1 -1-91%111•.
•  O H M  , ; A M

IM M M .  N O  O M
up oliteg . _  _ A l e•wd„, i

OWE E i l l
Don't forget to construct a map

text, like the Bible. then another method
is to identify and code into single bytes
the (1-255) most common words and
use the byte "0" to mean "output the
next character as literal Ascii".

In this way most o f  the spaces
disappear as well, and the text can be
roughly halved.

Whichever method is  chosen a
further compression can now be made
on the new string of bytes by applying
some information theory first discussed
by Claud Shannon. an American
cryptologist in the Second World War.
In a classic paper he explained, for the
first time, why codebreaking is possible.

The reason i s  that  a l l  natural
languages are extremely redundant —
only about 25 per cent of most text is
strictly necessary. To  illustrate this
redundancy Shannon' asked people to
guess, one by one, the characters in the
following:
There is no reverse on a motorcycle

On average people guess two thirds of
the letters in this sentence, particularly if
they spot the semantic clue at "motorc"
and don't guess motorcar.

Information theory has many appli-
cations and can treat A L L forms of
communication as a  problem in
statistics, giving precise measurements
of the amount of information conveyed
and the efficiency of the machines that
handle the information.

When we transmit messages the
frequency o f  the characters can be
exploited by giving short codes to the
more frequent symbols. This is most
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evident in the Morse code where t n e n 'letter E is the most common in mor
European languages and therefore har bodh nk. •the shortest code.

Now consider a first pass compres w a l .
adventure text. Given only the frequeA l lrtd :cies of symbols in this new langua nstihow can we design for optimum transf
properties'? h i c h YotThe answer is stated without pr
(log2 means log to the base 2): L o rareOn the average p o

H=—sum 1=1 to N  of Pislog2(Pi)arL-11 grs;bits should correspond to each symbin
where Pi  is  the probability o f  t N'erYt
occurrence o f  the i-th symbol. A n cd
expression is called the entropy where wheneis Boltzmann's function.

A 'b i t '  i s  a binary digit (0 or nore
Shannon had already shown before t' n g swar that it does not matter what num

If 3/.system is used in the calculations. ve tend to use the base 10 decimal syst n
but i t  i s  simpler t o  build binaTh.
electronic circuits, which explains
log2 in Shannon's equation. 'OilttpltnelleerTo show it working. suppose we ha
a simple language containing only lot— e.
symbols A, B. C, D  with probabili arneyou I1/2. 1/4,  I / 8 .  1 /8  respectively. abosentence in this language might be
A C B A D A B A D A A B A C B  I t  hutThe entropy of this language is: D e-nir

H=—(1/2*log2(1/2)+ 1/4log2 r n
(1/41+2/8slog2(1/8)) u s i
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says we are not being efficient. We are
not taking account of the fact that A is
more frequent than the other symbols.

A better code is A=1, B=01, C=001.
D=000 because then we can transmit
the original sentence in 28 bits:

1001011000101100011011001011
rather than the 32 bits required by the
Iwo bit code.

Level 9 use these techniques to
produce their big adventures. Lords of
ime has well over 200 rooms, 750

messages and about 80 objects, plus
Netts of puzzles to solve.
Compared with the early micro
ventures of five years ago. which

sually took about a day to solve. it's
about nine times bigger and should take

least nine times longer to finish.
This raises a question I've been asked
any times: how to solve adventures in
eneral. The simple answer is that
obodyr can teach anybody how to
ink, just as nobody can teach us how
walk,
All I can do is give some guidelines

nd simple techniques, such as
onstructing a map with a  matrix
hid) I'll discribe next month.
You'll have to allow for 12 directions
Lords of Time because IN and OUT
e possible. Also examine every object
d search every room because the
rogram does not always tell you
erything about what you can see.
Another trick is to carry four objects
d just try to GET EVERYTHING
henever you reach a  new room,
ause the program gives a  rather

ore detailed description o f  all the
rigs you can't get.
If you are an absolute beginner and

ave never played an adventure before
sn I suggest you start with one of the
mple little classics by Scott Adams.
One of his first was Pirate Adventure.
ritten back in 1978. which is still on
e. Adams published a listing of the
me in Byte in December 1980 which,
you have the tenacity, can be reduced
about 350 BBC Basic statements.
It has 26 rooms, 75 messages and

bout 30 objects. All in all, it's only
ne-ninth the size of Level 9 games and
n usually be solved in 140 moves by a
ginner in about two days. Never-
eless. it is an amusing little game and
cal for children.
For those of you who have never been
a "twisty little maze- I have written a
1>gram to give you some idea of what
ey are like, and leave it to you to find

how to solve it.
Note that you can enter multiple
mmands like N.S.GET.LIST.SCORE

that, once again, there is a prize for
best explanation of how to get the
ney and take the exit. A l i c e

1 C=0
:1$="

5 DIM M$(10/
6 DIM 71(10,10

10 M$="80!JDP010!FHH!!B0IYPTE8H
HFSBNVO!!!FIFMNFUIPSIIPXFSPDPSL
!!1)!CP0UMF"

20 DWNSEWUDNESESWNW"
30 M$(10)="A JEWEL
40 6010 380
50 DEF PROCdroP
60 0OMIDUCS.61
70 IF INSTRU$A$00

THEN 100
80 PRINT *You don't have a ":0$
906010 140

100 OINT IINSTRil$,0W8l*8+1
110 MS1R1=M$IRl+MIDUIS.X,81
120 IOLEFICILX-Il+MID$(11,X+6)
130 PRINT 'You drop the ":0$
140 ENDPROC
150 DEF PROCaet
160 IF LEN (401)00

THEN 190
170 PRINT 'There is nothing here"
180 GOTO 240
190 101$1$(R)
200 IF LEN (10=17

THEN PRINT "You win'
:STOP

210 IF LEN 01$1R/1>8
THEN PRINT *You take the lot'

220 PRINT "OW'
230 MCR)=11
240 ENDPROC
250 DEF PROClistlal
260 IF LEN la1=0

THEN PRINT "nothing'
270 FOR 1=1 TO LEN (LC STEP
280 PRINT 111DUL$.1,81
290 NEXT
295 ENDPROC
300 DEF PROCscore
310 score=R*4
320 IF M$(10)2"

THEN score=40+LEN (Ill
340 IF LEN 91$(10)D8

THEN 5core=0
350 PRINT "Score=':INT fscoret81
360 ENDPROC
370 REM Start of prograit
380 PRINT 'You are In a trap door

laze'
390 FOR 1=1 TO 10
400 FOR J=1 TO 10
410 MlI,J)=RNDf1+1/-1
420 NEXT J
430 MlI-1,RND(1011=1

440 NEXT 1
445 IF MO"

THEN 480
450 FOR 1=1 TO LEN 01$)
460 PICOl=MCOl + CHR$ (ASC (

MIDS(MCI.1)/-1/
470 NEXT I
480 R=0
490 PRINT 'You can see ";
500 PROClist(MCRl)
510 IF C=0

THEN INPUT ">",CC$
520.COCC$
530 C=INSTUCCW.'1
540 IF C=0

THEN 570
550 COLEFTMCCC-1/
560 CCOMIDMCCC+Il
570 VOLEFTWS,41
580 IF V$(>"SCOR'

THEN 610
590 PROCscore
600 6010 510
610 IF )$0"DR0P"

THEN 690
620 PROCdrop
630 IF LEN 0$(0/1080

THEN 510
640 PRINT "Everything disappears'
650 NO"
660 M$(0):"
670 MC10)=11000000'
680 6010 380
690 IF 40"6ET '  AND VEPTAKE"

THEN 750
700 PROCIet
710 IF LEFTW$.1/04"

THEN 510
720 PRINT 'Now find the exit'
730 11$1101eTHE EXIT>'
740 6010 380
750 IF YO'L0010

THEN 490
760 IF V$0"LIST" AND V$WINVE"

THEN 800
770 PRINT 'You have-'
780 PROClistlai
790 SOTO 510
800 D=INSTROCLEFTUCW ",2l7/2
810 IF 0=0 OR M(R.W=R

THEN 850
820 R=M(R.D)
830 PRINT 'You ao ":“:" through

a trap door'
840 6010 490
850 PRINT You can't do that'
860 SOTO 510
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You know the story, the Micro you
thought would give endless hours of inn soon
becomes a five minute wonder. You get bored
and dump it on the shelf to gather dust.

With the introduction of Micronet
800 you now have access to a vast mouth-..
watering menu of facts, figures and fun.

If we said it was a major breakthroufhin microcomputer technology we wouldn t
N7F, be going over the top.

Just recently at the Which
Computer Show we picked up
the prestigious RITA award for
Systems Innovation of the Year.

RITA is the 'Oscar' of the
computer industry'. Judged and
sponsored by the major forces in
related institutes, associations

and publications.
Incredibly all it costs is just a

pound a week to take up a subscription to
the Micronet system. Plus, for most of you,
a local telephone call whenever You want
to connect up.

Then you've got 30,000 pages at your
fingertips, including Computer News Flashes,
all that -Prestel has to offer, and Micronet's
SwapShop. Where you can buy anything from
joysticks to second-hand computers.

Interact with our daily news update.
You can even take over the world; competing
against hundreds of other subscribers on the
system, in our Stamee game.

If we haven't won you over with that
then try downloading our wide selection of
free games and other tele-software.

Naturally, you can run household
accounts, manage businesses, talk to other
subscribers nationwide using the system.

The list is endless and so is the fun.
The only addition you need to connect

with Micronet 800 is a modem unit.
Apart from that all you'll want is a pen

to fill in the coupon for more information.
Then we'll have you linked up in no time.

Before the dust settles,
in fact.

Name

Male Model of Micro

Addrms

ITelephone
I MICRONET goo, Scriptor Court, I S5 Farringdun Road. I ondon FCIR 3AD
1 Teleplutne 01-278 3143_ •  C i r c l e  N o .  1 2 9

m u

Please send me the full facts abom
Mi.:I...Met 800-

e t
BOO

'  I

mit kUMEF tk00. k ry t t t r  Centel. 155 FarrInglit I  'totter, FOR 3,kttt. l itcplythe 4 1
.P11-sert and the Prestel synnbett an te.teirretark,ot Hatith Tele,tttnnluniratinett.
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Micro Power are an official service and information centre, and we are major suppliers to
Government and educational establishments. We stock the complete range of Acomsoft and
Program Power software as well as a wide range B. B.C. Micro and general computing books.
Our expert staff are always on hand to provide advice and assistance in the relaxed atmosphere
of our showroom.

MONITORS

l l 4 w E RBBC Model B   3 9 9 . 0 0  F  A  kt p
Acorn Electron   1 9 9 . 0 0  c g s '  00- ssfl  1
(phone for availability) C A "  Ogg

0111:00, 8
Philips TP200   7 8  95
Kegs Green Screen 12" . . 1 2 3 . 0 5
Ferguson TX Monitor/TV
Sanyo CD3125N8 Colour RGB
Microvitec 14" Colour (Plastic Case)
Microvitec 14" Colour (Metal Case)
Plinth for above

PRINTERS
Epson FX80
Epson RX80 FiT
Mannesmann Tally Spirit 80

plus 1000 sheet plus cable
Smith Corona TP-I
MCP 40
Juki
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0 941

200/400K

3 3 5 . 9 5
235.00
286.35
247,25

5.75

425 95
323.28

279.95
270.20
129.95
446.95

DISK DRIVES
Pace 40 track 100K
Pace 40 track double sided 200K
Pace 40 /80  track double sided
Pace 40 track double drive 200K
Pace 40 track double sided double drive 400K

5 2 7 . 8 5
Mitsubishi 40/80 track double sided double drive

400/800K   5 6 7 . 8 2
Torch Z80 Disk Pack 80 track double sided

double drive (including Perfect Soft) 839 .50

201.25
270 25
320.85
388.70

K (R j (c  L A  tE)

c'oicco:

ACCESSORIES
4  Elftone (Digicorder)   2 5 _ 9 5
.<Acorn BBC cassette recorders (inc. leads) •  33 .90Memorex S/S S/D Disks (Box of 10)   2 0 . 0 0

Scotch D/S DID Disks (Box of 10)   3 2 . 5 0
Disk storage cases   1 7 . 9 5
Vinyl dust covers for computers. disk drives,

monitors and printers
Sureshot self centering arcade joystick
Sureshot self centering double joysticks
Acorn joysticks
Nuway Master Plug
System Sac
Computer labels (2000 off)
Printer paper (2000 sheets)
370mm wide paper (FX100 compatible 2000 sheets)23.00

15.50
28.75

4 . 5 0
18,22
34.44

1 3 , 0 0
9.95

1 9 . 9 5
2 3 . 0 0
1 8 . 4 0

Printer cables (parallel or serial)
Stack light pen
Speech synthesiser plus cartridge socket

(Free 1,2 if required)   5 5 . 0 0
Acorn Disk interface (Free 1.2 ROM if req.)   9 7 . 0 0
Pace disk interface kit   9 5 , 0 0
1.2 ROM upgrade   1 1 . 5 0
Econet (Free 1_2 ROM if req.)   7 0 , 0 0
Teletext adaptor (Free 1.2 ROM if req.) 2 2 5 . 0 0
View wordprocessor (Free 1,2 ROM if req.) •  5 9 . 8 0
Wordwise wordprocessor   4 5 . 4 2
Disc Doctor   3 3 , 3 5
Auto Prommers Eprom Programmer  1 3 8 . 0 0
Tutor Mate shelves   1 0 . 5 0
Graphics ROM   3 3 . 3 5
ALL PRICES INCLUSIVE OF V.A.T.

We provide free fitting for
all firmware, r-J

ALL ROADS LEAD TO
MICRO POWER!
I C

I ,• • ''"191kalsiliosAgookinsilor,•••••••••(•••••
unsarnisiairsoleasiosissalairloishimisesull11110•01111412seas

a l l e a l i n t e l o o p e s a l i l l o o e •

Sptc

CON. tiSis

Showroom
Northwood House
North Street
Leeds LS7 2AA
Tel (0532) 458800

(ol 94)

PISA

AIL
Mail Order.
8i8a Regent Street
Leeds 157 4PE
Tel: 10532) 683186;

696343

Send an SAE for our complete listing
of hardware, software end books.

CARRIAGE FREE for BBC.
printers. monitors end disk drives
Carriage E5 for Electron. B o o k s
and software only 55p per order
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THE DRIVE
FOR QUALITY

In the rapidly expanding world of computer
peripherals there is one company which
continually leads the field — Cumana.
Whether it is the best Japanese components
used in our top quality designs, the rigorous
training which all staff receive, or the superb
lechnical service we offer, everything must be
of the highest standard.
Cumana disk drives have an independent
power supply, 12 months warranty, and are
fully assembled and tested before packaging;
and they are now available for the BBC and
Dragon Micros — at unbeatable value for
money prices — from selected branches of
W. H. Smith and Spectrum UK in addition to
Cumana's nationwide dealer network.
For further information on these and other
Cumana products — including dual slimline
disk drives for the BBC Microcomputer —
contact:
Cumana Limited, Pines Trading Estate,
Broad Street, Guildford, Surrey, GU3 3BH
Tel. (0483)503121 Telex: 859380 Dragon a the rewstered trademark o' Dragon Data Lid.

FO, further
information
about Cu mane
disk dm/es.
please
Complete and
return this COv0On

I am mierested I n t e r e s t s
m Cumana dish H o m e  Use 0
drrves tor the E  ducalson LI
BBC, Dragon D e a l e r  i I
Mrcrocomputer. t i t i s m e s s  77,
•deiete as
necessary B M 1 1 5  /Be

Address

Tel. No
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Do cells and replication head you
for a padded cell? All is not lost,
suss them out with DAVID BROWN

A II C
I Sales 200
2. Costs 95
3 Profit 105
4

ONCE upon a lime in the days of yore
when personal computers had only just
been invented (this is around 1974), two
men working at NASA p l e a s e  note
before going any further that this story
is apocryphal and may very well bear no
relation to the truth whatsoever t w o
men working at NASA thought up a
rather good idea.

They realised that this idea could best
be exploited using personal computers.
So, in the now familiar manner o f
capitalistic entrepreneurs. they set out
on their own in order to market their
newly discovered idea and thereby to
make their fortune.

The idea came to fruition as Visicalc,
the program renowned for selling more
Apple microcomputers than any other
product and which spawned the now
highly acclaimed Visicorp Corporation.

Visicalc was the first spreadsheet
program and it made them their fortune.
It was the embodiment of an idea which
was so simple and in the end so useful
that the reason why nobody thought of
it before has never ceased to be a source
of wonder.

To understand the principle behind
any spreadsheet program it is necessary
to imagine a huge sheet of paper marked
out into squares by a large number of
columns running vertically and a large
number of rows running horizontally.

Any one of these squares — normally
known as cells, boxes or slots — thus
created can then be uniquely identified
by giving a reference to the column and
to the row in which it lies.

Normally the columns are referred to
by letters, the leftmost column being
denoted as column A. the one to the
right of that column B and so on all the
way to Z.

After the twenty-sixth column they
may be referred to by combinations of
letters such as AA. AB. AC, BA, BB.
BC, etc. Rows are referred to  by
numbers from row I at the top. followed
by row 2 and row 3, and so on.

You would then refer to the cell in the
top left hand corner of your imaginary
piece of paper as cell A l  and the one
three columns to the right and four rows
down from this as cell D5.
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Beginners' guide
to spreadsheett

A spreadsheet program simulates
such a piece of  paper internally and
allows one to interact with it, writing
into the cells one of three things — either
a label (that is. just a piece of text), a
value (a straightforward number such as
103.45) or (and this is where the whole
power of the spreadsheet lies) a formula
which uses values in cells from other
parts of the piece of paper.

As a very simple example of this, let
us imagine that we wish to compute a
profits figure which is obtained by
subtracting a costs figure from a sales
figure.

Into three cells underneath each other
we would put three labels — one for
sales, one for costs and one for profits.
These simply serve to keep track of
which figures mean what.

Next door to the sales label we would
put a figure, such as 200. Similarly,
beside the costs label we would put a
figure, say 95.

Underneath the costs figure and next
door to the profits label we would put a
formula. This might he B  I — B2, which
would mean: "Take the value found in
cell B I and subtract from it the value
found in the cell B r .

Assuming that these two cells hold
the corresponding figures for sales and
costs the result o f  this computation
would be 105. This is the number that
would then be displayed when the sheet
of paper is viewed. It might look like
this:

It should be stressed here that th
are therefore two pieces of informau
concerned with a  cell which holds
formula. The first of these is the formu
itself i n  the case described this
+131—B2. The second is the num
which is the result o f  evaluating t
formula.

When looking at a spreadsheet
numbers look the same, whether th
are values entered directly t h a t  is. t
raw data — o r  the result o f  so
calculations.

It is only by looking at the entry for
particular cell that you can determi
the origin of the number displayed
that cell.

As the example now stands
can see at a glance that the sales w
200, the costs were 95 and that.
surprisingly, the profits were 105.

If then we discover that our figure I,
costs was wrong and it was, in fact. 11:1
not 95. we could simply change tlf
value corresponding to  costs to  di
required value.

The value of the profits cell woul
then automatically change from 105
92.

Let us extend the principle of  t
example and imagine that these thrt
figures are, in fact, those for a particuli
month and that. in their turn, they aff
quarterly and yearly figures.

It is not difficult to see that a chant
to one figure which was wrongly copiti
might have extremely irritating re
cussions i f  the calculations were bei
done by hand.

All totals which depended on t
figure would have to  be laboriou
re-calculated using a  calculator,
rubber and a  distinctly unimpres
human.
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Spreadsheets have found their use in
two major areas.

The first i s  i n  doing calculations
which involve large numbers of figures
which need to  be tabulated, added,
subtracted, totalled and generally
mutilated in other varied and interesting
numerical ways.

The second area in which they have
been found to be extremely useful is in
playing "What i f .  . ? "  games.

Spreadsheet layouts can easily be
used to answer questions such as:
"What is my total payment on a TV set
if I enter a hire purchase agreement with
a down payment of £200. at an interest
rate of 15 per cent over three years. and
what i f  I were only to make a down
payment of £150 . ? ”

Financial managers have spent many
happy hours using spreadsheets as tools
to answer more difficult questions along
the same lines.

In order  fo r  a  program t o  be
considered a spreadsheet it must exhibit
a number of basic abilities. First it must
enable the user to view a section of the
sheet on the screen.

Moving around the screen, inspecting
and updating cells, erasing their
contents, moving directly to particular
cells a l l  these are functions which are
used constantly and must therefore be
simple and uncomplicated.

No hunting for the right function
keys, changing direction before moving,
and so on.

1450
12.50

11.50
• 12,30

0000
5300 8000

1500 8 3 0 0  - - - - . . . .  Z 0 3 0 0  i
5300 8 0 0 0  - - - . . - -  2 1 0 0 1--..... —  214235300 F ' 0 0 0

?SOO ' ( f r ta°  -  ------- 1 3 1 0..,.....
4500 6 0 0 0  - - . . .

1102 1 5 0 0  P 5 4 0  .
4300 ' ' ' ' ° °  9 . . .

0500 . v 0
6500

245 1 1 0 2  1 1 1 2Js?
71

1300115
151

000 1 1 9

/000
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Replication is another primary func-
tion. This enables a formula to be
repeated many times along a row or a
column.

For example, this means that a
formula which adds up the column of
figures above it and then multiplies the
result of this by a constant factor need
not be entered more than once despite
the fact that it may be needed 12 times.

Replication is used a great deal, even
in simple sheets, and it must be powerful
and at the same time easy to use.

It is imperative that the sheet has
some reasonable number crunching
facilities as well as the normal arithmetic
functions.

A spreadsheet program would be
pretty useless without some ability to
provide totals, averages, maximums,
minimums, statistical and circular
functions.

It is perhaps unnecessary to point out
that such facilities would be useless
without both the ability to save and
restore sheets from tape or disc and also
to take a hard copy by printing out some
or all of the sheet.

With th is  basic repertoire the
spreadsheet would have the same power
as a good programmable calculator,
with all the advantages o f  a screen
display and backing store.

However since Visicalc was first
produced there has been an ever-
increasing demand for  spreadsheet
programs to  have more and more

facilities for doing more and more
spectacular and more complicated
things.

It is not unreasonable to expect a
spreadsheet program to provide a little
more than the basics. Some of the nicer
features might include the following:
•  Facility for editing entries (to prevent
the need for re-typing large formulas).
•  Conditional statement, allowing for a
variety o f  calculations to  be done
depending on data entered.
•  Ability to insert, delete and move
rows and columns automatically.
•  Facility for moving the cursor to an
adjacent cell after entering a piece of
data (useful when entering large
columns of figures).
•  Facility to specify the format of the
data displayed in a cell (whether text is
left or right justified, how many decimal
places to be displayed, etc) both for the
whole sheet and for an individual cell.
•  Underline facility.
•  Facility for splitting the screen into a
number of separate "windows", so that
one can simultaneously view different
parts of the sheet.
•  Variable column width applicable
both throughout the sheet and t o
individual columns.
•  Choice of whether re-calculation of
the whole sheet is done whenever a piece
of data is  entered, o r  only when
specifically requested.
•  Choice as t o  the direction o f
recalculation w h i c h  cells are worked
Out before which others.
•  Facility for  reading and writing
individual cell entries from random
access files, enabling sheets to be set up
as templates for different data which
can then be captured using, say Basic
programs.
•  Facility for merging different sheets
together.
•  Faci l i ty  f o r  using the colour
capabilities of the computer. a feature
which seems to be sadly lacking from a
great many -serious" programs.

A spreadsheet incorporating all these
advanced facilities would make a very
powerful package indeed. However, it is
rare to find such a program. Designers
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DEVASTATING
NEW GAME
FOR
BBC (Model B)

AMMO

A M T
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AMMO •

A a r  1 1 1A I  1M  •
AMMO

AMMO 4 • •
AMMO A M U

AMMO A I M

Ail igata presents a superb range
of software products that are
designed specially for you. Games
that cleverly combine full machine
code and high resolution, full
colour graphics to create hours of
fun and excitement. And utilities
that have been developed to open
new doors and help get the best
from your BBC (Model B) micro. If
its to be outstanding quality and
amazing value for money then
All igata has to be your c

Send a stamped a d d r e s s e d . .
envelope for our full colou ' m e

catalogue which gives det 1111111of the complete range_
,maffill1111111

WRITE OR PHONE
YOUR ORDER TODAY!
also available from all
good software stockists.

M a g d a  ir oto
Fight your way through four action packed
levels of attack from the menacing phoenix
and tattle aimed eagles, before you can
blast to destruction the heavily armoured
and strongly defended Eagle Empire

DAMBUSTE

L.

4•11111111 31111
1111111111111111111Elimiraili.

ALLIGATA THE SOFTWARE
WITH BITE

BRINGS YOU
ii

DAMBUSTERS

is
Harried by night-fighters, bombarded by heavy anti-
aircraft fire !Mot your bomber through the treacherous
valley and deliver the revolutionary bouncing bomb
on its path of destruction.

A supert action packed arcade special. A
really fast implementation of the splendid
'centipede.' Features include spiders,
mushrooms, centipedes and the mushroom
poisoning scorpion affectionatOy knownas 'Brian.'

Qualify in under GO seconds for the raot of a
I ifetime- lantastxt speech, death-defying
manoeuvres and a narrowing circuit - an
exacting challenge for a future world
dhampiofl.

l b  i1111111111111t1 5  M i r
111111116111111111•11111ii— -"MEWL _.1111,...111111...,, AIM 1111•1111•11

U .NEENEEU.
1111
NE
NEENEN

S I  Alligata Software Ltd. 178 West Street,
111110MMIN Sheffield St 4ET. Tel: (0742) 755005

COM I O N
WIN A TRIP
TO GERMANY
The highest scoring player on
Dambusters will win a free holiday in
Germany accompanied by a friend.
Full details and entry form are
available with every Dam busters
program. So hurry, get your copy
today and start practising,
ALSO AVAILABLE
819 NEANDERTHAL MAN f7.95
Relive the dangers of primitive mar
-  whilst foraging for food for your
family you've only a spear to protect I
your family from the prehistearmikmonsters.
507 LUNAR RESCUE U R ! !
land your moon buggy and resd11.1 1
precious cargo, destroying all

In

4111

opposition on the way; finding your
way back to the mother ship start _
again against greater odds. I M M O1312 PRIMARY ART £7.95
Create a picture to be proud of
place pre-programed shapes in any
position, any sire or any Cololit
Features free-hand drawing and uanimation effects aliteM.
B03 DMON £ 7 !
Disk f11.95 ROM E19.95
A superb machine code monitor and , A
disassembler available on SRC.
Features: Full disassembler
ASCII dump, full hex dump with 1 1 1ASCII, reads any ROM, edits any byte
of RAM, and many more

.ppor

4

„ I t

tecnnique in a sophisticated program where
the computer bids and plays the other three
hands•. i t u n i t y  to improve your

4 4  I I

-

...-

Despatch is normally made on receipt of order and
should reach you within 7 days,

INDICATE PROGRAMS REQUIRED
B181:1B160B11E1B150B200B190B070 B12121BOI

i enclose cheque/PO- for t -  C h a r g e  my Access/Visa f
Card No,   S i g n a t u r e
Name

Address

*payable to Superior Systems itd.,178 west Street. Sheffield St 4 1
-allow 75p for post and packaging,



4z

20 80 30

From Page 69
of spreadsheet programs tend t o
emphasise some points and not others.

It is also true to say more features add
to the price of a package. One tends to
get what one pays for.

The choice o f  which spreadsheet
program to buy must depend, for the
most part, on the uses to which it will be
put.

Buying a program which has only a
minimum of functions is probably good
enough fo r  applications at  home.
Business applications, on the other
hand, will undoubtedly require more
sophistication.

It is important to have a demon-
stration and a thorough perusal of the
documentation of  any package before
buying. I f  necessary spend a long time
actually reading the manuals before
buying a product.

Avoid buying a package from any
retail outlet which is unwilling to let you
play with a product before buying it,

My preference is to go for programs
supplied in ROM. Not only are they
always on hand when needed but.
particularly for tape users, the hassle of
loading a program can be more bother
than it is worth.

It also seems a  shame to  waste
valuable RAM space on intransient
programs when Basic is lying idle.

Does anyone else find it strange that
there are so few packages available in
ROM? -  I  mean why on earth is the
language Lisp being sold on tape?

It is worth pausing briefly to consider
the future o f  the BBC Micro as a
machine for serious applications such as
spreadsheets and relational database
management systems.

Packages of this kind produced so far
have not been of a very high standard,
particularly when compared to those
available on CP/M machines of similar
price to the BBC Micro.

It is a  shame that Acornsoft. the
company with the most credibility
among software buyers, does not
encourage the production o f  high
quality applications programs by
approving and commissioning software
more readily than it does.

If the British Broadcasting Corpor-
ation's micro is  t o  survive in  the
business market, software of a much
higher standard than that which has
emerged so far will have to be produced
very soon.

VIE WSHEET
6Succeeds in providing

basic functions — but what
a plethora of windows

VIEWSHEET i s  a  ROM-based
spreadsheet program marketed by
Aeornsoft and written in house, rather
than commissioned f rom another
software house.

The pre-release version came with a
pre-release type manual. It is therefore
not possible t o  comment on  the
presentation of the documentation as it
will finally appear, only on its content.

There is little doubt, however, that the
final form of the package will be up to
Acornsoft's usual high standards.

The manual is very well written. The
first part is a "try this and watch what
happens- tutorial approach which
assumes n o  pr io r  knowledge o f
spreadsheets and expects a reasonable
standard of intelligence from its reader.

There are consequently no conde-
scending " D i d  you  notice what
happened then ?  I bet Teddy did! .. ."
lines to make one want to rip the book to
pieces.

The tutorial covers all the facilities
offered by the program, not just the
simple ones. The second part is a more
curt reference section which concisely
explains all available facilities.

To access the spreadsheet one types
*SHEET or *SH. This puts one in the
View sheet command mode from which
one can load, save and print sheets as
well as perform a  number o f  other
functions, including changing mode.

The system works equally well in all
seven modes, which means that those
using TV sets don't have to squint at 80
column layouts and those with par-
ticularly bad eyesight can use Mode 5 if
they wish.

The foreground and background
colours can be changed to good effect
using the usual Ctri-S,n,n,0,0,0 tech-
nique.

Mode 3 with yellow writing on a blue
background makes the whole system
look very attractive and is more restful

By
DAVI D BROWN

on the eyes than white on black.
Pressing Escape takes you into sheet

mode, in which you can manipulate the
sheet in memory. Pressing it again takes
you back  i n t o  command mode
(Wordwise users will have no problems
here).

One thing that did strike me is that
there is no use whatsoever made of the
*HELP command. I t  seems unlikely
that ROM space is at a premium, and it
therefore seems a shame not to make the
most o f  this facility, even i f  only to
provide a list of commands available in
command mode as is done in the DFS
ROM.

The maximum size of the sheet itself
is 255 columns by 255 rows, which
means there is no real restriction on the
size of the application save that imposed
by the amount of memory. (For those
with an academic interest in  such
things, the package will work with the
6502 second processor.)

Facilities are al l  fairly standard.
Moving around the screen is simply a
matter of using the cursor keys.

Unfortunately however, the GOTO
cell function is rather awkardly hidden
on function key number seven.

All cell entries are simply typed in
and once entered they are interpreted to
be values or labels.

Very annoyingly. there is no facility
for forcing an entry to be interpreted as
a label so that 1981-82 comes out as
1899!

As one would expect, ranges o f
values can be totalled, averaged.
"minimum-ed" and "maximum-ed-
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From Page 71
without difficulty. Replication is done in
a standard way and is both powerful
and easy to use.

Rows and columns can be inserted
and deleted, although accidental de-
letion can be protected against.

The numerical (but not textual)
format o f  the information can be
specified on a cell or window basis. The
default row and column headings can be
redefined or even turned off.

There is a comprehensive IF state-
ment and a  facility for reading and
writing elements of random access disc
files. At first sight it seems that nothing
has been overlooked.

Unfortunately there i s  one major
oversight. Presumably in order for the
reverse video cursor to show up in Mode
7 there is a mandatory gap between
columns which cannot be filled.

This means that any text which is
entered into the sheet has to be typed in
on a one word per cell basis.

If you wish to write "Uncommuni-
cative" on your sheet, you either have to
have a column width of 15 (in which
case one can only get about three
columns on a screen) or be satisfied with
something along the lines of "Uncom-

LIKE other ROM based software,
Ultracalc — a  sophisticated spread-
sheet program — fits into one of the extra
ROM sockets in the BBC Micro. The
accompanying 80 page manual. which
is extremely well written, gives precise
fitting instructions.

To call the ROM into action you have
to key *CALC, which immediately
brings the sheet onto the screen with two
beeps.

If you want the computer to start-up
in Ultracalc, the ROM can be fitted into
the right-most socket, and the Basic
ROM moved one step to the left.

It is  a  large spreadsheet with 63
columns and 255 rows. The columns are
named A,B,C,D Z ,  then AA, AB.
AC, A D . .  A Z ,  and finally BA. BB.
BC, up to BK. Rows are numbered I to
255.

In Ultracalc the top portion of the
screen above the column scales is called
the information area. This consists of
three lines, the first showing the status of
the page.

At the  le f t  hand corner,  two
characters, such as A l .  indicate the
coordinates of the current cell.

To the right of it. the display reads
"BLANK", which means that the cell
does not contain anything. After this

mu nicativ e". As a result headings,
and for that matter all labels, are a pig's
breakfast. To  compound the error,
column widths are not variable.

One can only suppose that the answer
is t o  transfer the computed sheet,
complete with mnemonic labels, to a
word processor — one feels sure that
Acornsoft would recommend View —
and tidy up the dog's dinner when the
number crunching has been completed.
That strikes me as being a distinctly
unsatisfactory solution.

Having got over that hurdle we come
to another problem. Acornsoft has gone
overboard on windows. One can define
up to 10 (yes 10) screen windows and
another 10 print windows.

The idea is to enable you to dissect
your sheet into logical subsections in
order t o  view and print these as
inter-related sub-sheets.

There is a facility for loading and
saving window definitions separate to
the sheets, thus enabling you to swap
from one perspective of  the sheet to
another by loading in a new window
definition.

While this is a  very laudable aim.
there i s  a  considerable obstacle.
Defining and manipulating window
definitions is uncannily difficult, being

ULTRACALC
It has practically
everything that a good
spreadsheet should have

appear the words INPUT OR COM-
MAND. which indicate that Ultracalc is
expecting instructions.

When anything is typed, i t  is first

By
S.K. KHASNAVIS

shown on the input line, and as soon as
Return is pressed, it is entered in the cell
bracketed by the cursor. The entry then
moves up from the input line to the
contents line.

Below these three lines, a  column
scale such as A. B. C. etc.. is displayed
across the screen, and in the left hand
margin appear the row numbers,
starting from one.

With the default column width o f

about as user-friendly as a kick in the
teeth.

Fumbling around defining and re-
defining windows in order to get the
display right is not easy. One might feel
that the struggle would be worth it if the
end result were to prove useful. but 1
have yet to be convinced.

My view is that an ability to split the
screen into two — or at most four —
different windows is  a  very useful
facility, but the usefulness of 10 screen
windows is dubious.

The printer windows, which allow
one to define the area of the sheet to be
printed and to some extent the format of
the Output. could be useful for very big
sheets.

More work needs to be done by
Acornsoft to find the best compromise
between flexibility and user friendliness.

In conclusion, Viewsheees major
failing is to provide adequate facilities
for textual labelling: Apart from this it
succeeds in providing all the basic
spreadsheet funct ions i n  a  well
presented package.

The only real advantage it has over its
competitors at the moment — and one
which may evaporate before its release
— is that it is ROM based. Acornsoft is
capable of producing better programs.

seven characters, the screen can show
four columns and 20 rows at a time.

The cursor indicates the user's
position on the page, and can be moved
by the micro's four arrow keys one cell
at a time in the direction of the arrow.
Using the arrow keys in combination
with the Shift key will cause the cursor
to jump four columns or 10 rows at a
time.

There is also a  GOTO command
iG(area) which will make the cursor go
to any desired cell.

In addition to supporting arithmetic
and mathematical operators and func-
tions, i t  has several built-in facilities
making it easy to use.

The column width can be individually
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Except Gremlin

Machine-code Monitor & Debugging ROM for the BBC Micro
£33.35 Ina  VAT

t a V 1 P U T E RONJcEPTS
16 Wayside, Chseeertield Her's W1:11 9-11 Tel (09277) 69727
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"TOO LKIT is an essential utility for all Basic
programmers using the BBC Micro T h e
range is enormous A n  indispensable aid
packed full of  powerful utilities".
EDUCATIONAL COMPUTING M A R C H  1984

C O M M A N D S
*CHECK

*CLEAR

*EDIT
*FREE

*MEMORY
*MERGE
*MOVE

*NEW

*OFF
*OLD

*ON

*PACK
•RECOVER
*RENUMBER
*REPORT
*SCREEN

WILITIES 1-9 lik•

E27.00
Including

VAT & P&P

TOO LKIT ROM
BASIC Programmer's Aid for the

BBC Micro
from BEEBUGSOFT

Quality Software
I t  is possible to program in BASIC without

TOOLKIT but its not very smart

Verify a program or data in memory
with disc/cassette.
Clear all variables including
integers.
Enter full screen editor.
Display free memory and other
useful information.
Display memory contents.
Merge two programs.
Move program to run at specified
address.
As New, but can be issued from
within a program.
Cancel enhanced error handling.
As Old, but can be issued from
within a program.
Auto error handling — enters editor
at line in error.
Efficient program compactor.
Intelligently recover bad programs.
Allow partial renumbering
Extended error reporting facility.
Screen dump to cassette or disc.

UTILITIES 1-9

1 String Search
2 String Search and

Replace
3 Move lines of BASIC
4 List  Procedures and

Functions
5 List  values of A% to Z%
6 List  Numeric Variables
7 List  String Variables
8 List  Names of Arrays
9 Se t  up range for

Utilities 1 and 2

" . .  S h o u l d  speed up the process o f
programming considerably. T O O L K I T  is
highly recommended".
PCN M A R C H  17 1984

•  Jus t  plug it in, no loading necessary
•  2 7  new commands to make life easier

•  Saves hours in program development
and debugging

•  Supports both cassette and disc
systems

•  N o  command name conflict with other
Roms

•  Ideal for expert and novice alike

•  Fitt ing instructions and a 32 page
manual supplied

•  You' l l  wonder how you ever managed
without it

BEEBUGSOFT is the
Software house of BEEBUG
Publications Ltd.
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From Page 72
or globally varied up to 40 characters
wide, giving the user complete freedom
to define a broader width for, say, the
first column A on the left normally used
for titles and text.

A powerful " S U M "  faci l i ty i s
available for easy totalling of a column
or row or even a whole area without
having to type all the cell references. To
do this, you have to type SUM(area),
and Ultracalc will total up all the values
in the defined area and display it in the
current cell.

Editing is excellent. You can edit all
the data placed in the various cells with
the help of function keys 18 and f9, and
the Delete key. All you do is place the
cursor on the particular cell and press
Shift and Copy together. This puts the
contents of the cell in the input line.

The flashing cursor can then be
moved to the left by 18 and to the right
by f9. The Delete key will remove the
character above the cursor, and a new
character can be typed in. Pressing
Return will send the edited entry to the
cell concerned.

The manual describes a  numeric
entry as "value", and a text entry as
"label". A  thoughtful feature is that
Ultracalc automatically senses an entry
to be text string or numeric and marks it
accordingly as a  label o r  a  value,
showing it as such on the top reference
line.

This is most convenient, as one does
not have to key in double quotes to
identify text entries as in a few other
sheets. There is provision to override
this automatic feature, and to force a
numeric entry to be read as text or
"label".

A powerful replication facility is
available supporting both "absolute"
and -relative" copying of formula over
any "area" of the sheet.

Copying a formula from one cell to a
v'hole area is simple and useful. Just
place the cursor on the particular cell
containing the formula and type
Marea). In this case area means the cell
references at the begining and end of the
area into which the formula is to be
copied.

An area begins at  the left hand*
uppermost corner, and ends at  the
rightmost bottom corner, forming a
rectangle.

Because o f  this feature, Ultracalc
requires that even a single cell like A l
should be referred to as a rectangle
named A I M .  A rectangle can therefore
be a single cell, a row, a column, or any
contiguous part of the page.

As well as copying the contents of a
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single cell into any area, Ultracalc also
supports a powerful replication facility
which can copy - re la t i ve ly "  o r
-absolutely" the contents of one area
into another. The command for this is
/R (source area) (target area).

The system incorporates an I F
routine and a LOOK UP facility found
only in expensive financial modelling
packages running under CP/M or other
operating systems.

IF allows the user to give conditional
instructions, carried out only if defined
conditions are met.

In LOOK UP, Ultracalc can look up
an expression in any area instantly,
without the user having to wade across
the whole sheet searching.

These two facilities make i t  very
versatile -  almost i n  the class o f
Visicalc.

Rows and columns can be inserted/
deleted simply b y  typing a  single
command. A l l  the  formulae and
contents are automatically shifted and
adjusted. Formatting the display is also
simple and can be made applicable
globally, or to individual cells.

For example, display of  integers in
those cells where necessary, and two
decimal places in others can be achieved
without fuss. "Labels" as well as
"values" can be left or right justified.

In fact, all the formatting commands
can be applied to a single cell or a whole
area as necessary. While executing such
a command, Ultracalc w i l l  auto-
matically ignore blank cells. or  cells
containing "labels", i f  the command
refers to "values" only.

Saving, loading, printing etc are
carried out with ease, and all commands
can be remembered easily. For example
IS for SAVE, /L for LOAD and IT for
PRINT.

Cassette and disc systems can both
be supported. and I had no difficulty in
using i t  with Amcom DFS in  the
extended mode.

Any part of the sheet can be saved or
printed if it is defined by cell references
as an "area". After saving, there is a
command to verify whether the sheet
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has saved properly. I f  it has not. the
screen will display "FAIL" so that the
user can try again.

While printing it is possible to switch
off the column and row scales, so they
don't appear on the printed sheet.

By typing IT you can "fix" the area
above and to  the left o f  the cell
bracketed by  the cursor so that i t
remains in view when the cursor is
moved to  the right or  towards the
bottom of the screen.

This is  useful in  scrolling-in the
contents of distant columns against the
titles which are usually in the first left
column.

The command / H  wi l l  hold the
contents of a cell, and will not allow the
user to delete or overwrite it until /H
command is issued again.

Ultracalc also allows the command!
which passes the rest of the line to the
system, thus typing /*B. will take you to
Basic, and /*. will give the catalogue of
the current drive etc. Typing TOP will
give the remaining memory and CNT
counts the number of cells with values
defined in them.

Memory is used like the precious
thing i t  is. I  built a simple model to
calculate compound interest and total
yield every year for 25 years for a given
amount and rate of interest, the interest
being compounded quarterly.

It used up only 5k, leaving more than
2Ik to  be tapped. Obviously, much
more complicated models can be built
quite easily.

Calculation is also very fast. Any
change in the given amount or interest
rate in the above model recalculated the
whole sheet in less than a second.

Obviously the program has been
written by experienced and professional
people reflected in every feature of it
being simple and easy to use.

I could hardly f ind anything to
complain about in  Ultracalc. I t  has
practically everything that a  good
spreadsheet should have, and
thoroughly recommend i t  to  anyone
who has to  do a  lot  o f  financial
modelling.
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were using an RI.) Digital TRACER on the BBC Micro to draw space monsters,
following the simple commands for instant drawing and colour fill. They then added
the animation routine, and imagine their excitement to see the monsters come to
life and actually fly around the screen. Their teacher was impressed and could see
a real life application. So he suggested that instead of monsters they draw a
satellite in orbit. Using the special construction routines Jill and George did this in a

co:• matter of minutes.
Teacher later used their lively animated
sequence to illustrate a lesson on the
communication satellites orbitting earth, and

the class were amazed that the
sophisticated display was
created by their pals - and not
NASA.

4 : 4 1 4 1 1 E S I C T ' l l ' Z H C I
• •  • •  •  NE' I _ I _ I T

3

. . 4 1 1 1 1 1 1 1 4r he illustration
shows each frame drawn, which when

replayed makes a fully animated display.

_: _ :_ :_ :_ : : : : 0 1 1  1 1 1 0
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The RD Digital

I 1 1 1 1  1  1 1 1

A NEW
EDUCATIONAL PROGRAM

PACKAGE
T U T O R I A L

B Y  T S L  SOFTWARE LTD

C r i

After the recent space shuttle flights the pupils of a Junior School were set the
project - "Outer Space". In the computer room Jill, aged 9 and George, aged 10

f l t -  • • • •

TUTORIAL SOFTWARE
PROGRAMMED AIDS FOR BETTER GRADES
M AY D AY I Can you use co-ordinates, grid references,

bearings and scales to save the stricken

tanker? A new concept in Educational programs,
•  M A Y D A Y  offers:

•  Two compelling new games in one package.
•  Playing the game teaches and tests

compulsory aspects of Mathematics and
Geography.

•  Used and recommended by Schools and
Colleges for ages 11-16 plus.

•  Package includes map, grid protractor, core
facts book, simulation program, multiple
choice program, all for £11.95 free p + p.

FOR BBC B
AND ELECTRON

sP•
,  • - k . •  e t

yu-lt
•

S t . ,
41, 4 ,  z .  411,•••••'

Oki

A M .

1 2  I

In the educational field the RD Digital TRACER
is capable of very effective results in the most
inexperienced hands, and yet It is an invaluable
tool for the more advanced user.
Features of the TRACER include:-
4, Immediate reproduction from onginal drawings, maps

and books to display file (Ail on Spectrum. A3 on BBQ
•  Sample and move text and user defined graphics

before entering to display.
•  Geometrical shapes quickly applied after samohng

then copied and moved to any position.
•  Fast colour fill and shading of outlined areas.
•  Instant colour change wrth all available colours. both

PAPER and INK
•  Automatic re-trace and variable scaling (with animation

on BBC).
•  Save displays on cassette or printer, or merge with

your own programs. -
•  Uses all the BBC's graphics modes, includlig TELETEXT
•  Supplied ready to use with full easy to understand

instructions and advanced software.

For further details of the RD Digital TRACER either telephone or
write to Dept MU3 at the address below (SAE please. For prompt

delivery, just send a cheque made payable to RD Laboratories Ltd.,
together with your name and address.

Also available from Spectrum Stores. and Grill!'" Y. George

RD Laboratories
Microelectronics Application

70 Court Road Estate Cwmbran Gwent NP44 3AS
Cwmbran- 106333174333 Telex 437240-

I I,••
_11.1

1 1

I I
_1_1

' I
_1_1

1
I i -

rPlease send me a copy/  copies of the TSL
'MAYDAY' Teaching Package for the BBC B
I enclose a cheque/P.O. for E11•95
Name
Address

1

PP
I I
I I

I Signature  I  V

L T O R I A L  SOFTWARE LTD FREEPOST WIRRAL MERSEYSIDE L61 I A S I  I
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MICROS
BBC Model B 32K
BBC Model B with D/Interface 32K
BBC Model B with Econet 32K
BBC Model B with Disc & Econet 3

MONITORS
Microvitec 14" Colour
Decca 14" Colour
Kaga Green screen 12"
Novex Green & Amber screen

PRINTERS
NEC PC-8023 BE-C dot matrix
Epson FX80 dot matrix
Juki 6100 daisywheel printer.

DISC DRIVES
100K Shugart disc drive
200K Shugart disc drive
400K Shugart disc drive
Disc drive leads
Torch ZSO disc pack
Hitach 3" 100K disc drive

Alter Sales Service

COMMIT! NC
NEWS
THEY PRICE REVIEW

046.96
E 4 0 7 83

E389 14
2K.. E450.01

£215.00
£205.00
£107.00
£105.00

E320.00
£405.00
099.00

£149.95
£250.00
£280.00
E 14.47
£730.00
£180.00

Our after sales service is second to none.
Our team of highly qualified electronic
engineers, physicists and computer technicians
operating in M.O.D. approved Class I clean
rooms are easily able to identify and repair
any computer problems.

UPGRADES
Acorn Disc upgrade Kit   E  8 5 . 0 0
Amcom Disc upgrade Kit  9 5 . 0 0
Econet interface Kits   f  6 0 . 8 2
Speech interface Kit   5 5 . 0 0
Wordwise wordprocessor package   E  3 9 . 0 0
Disc Doctor pack  E  3 5 . 0 0

SOFTWARE
Acornsoft   £ 8 . 6 5
A & F Software  8 . 0 0
Superior Software  f  6 . 5 0

Screendump software Acorn/Software Various:
Monsters. Snapper. Frogger. Painter etc.& other titles
incl. Business & Educational

BEEBSCON
Enables the BBC to function as a two channel, large
screen, storage oscilloscope. For scientific. educational
or home use.

GSIt's Monthly
Stock Clearing Otter

ORIC COMPUTER E110.84

The above prices exclude carriage and V.A.T.

E350.00

We are an authorised County Council Dealer
It Service Centre
We are an official Acorn Dealer and Service Centre

Tremendous opportunities for those wishing to become GM. Appointed Dealers
For further details please Contact Rod Lewis on Andover (0264) 58744/51699

GSL COMPUTING 2 North Way, Andover, Hampshire
SP10 5AZ Telephone:0264 58744 Telex:47166



MIGROWORLD

Shinwa CP80 (free carriage) E229.00
Seikosha GP100A E215.00
Seikosha GP250X E271.00
Seikosha GP700 4-colour E425.00
Epson FX80 E415,00
Epson RX80 E279,00
Epson RX80Fir E315.00
Juki 6100 E415.00
Silver Reed Daisywheel only E325.00
Olivetti SparkietJP101 E299.00
MCP40 colour printer/plotter £99.95
Interface Cable for above E 1 5.00

MONITORS
Sanyo 14" colour f 2 2 5  00
Sanyo 14" colour med. res. E313.00
Sanyol4"  colour high res. E479.00
Microvitec 14" colour E239 00
Cabel 14" colour E225.00
Zenith 12" green E85.00
Sanyo 12" green E82.50
BMC 12" green E110.00
BMC Turntable E15.00

SCOTLAND'S O N LY EXCLUSIVE BBC M I C R O  DEALER
EDINBURGH Microworld
12 Leven Street
Tollcross
Edinburgh
031-2281111
Telex 72355 CLACON G

Model B with latest 1.2
Operating System   0 9 9 . 0 0

Model B with Disc Interface E 4 9 9  00
Model B with Econet   E 4 4 6  00
ALL EX-STOCK

SHINWA-CT I  CP80
FULL FEATURED
80 COLUMN MATRIX PRINTER
(FRICTION AND
TRACTOR FEED)

O N LY  C 2 2 9
I N C .  V A T,
C A R R .  E6

FULL ONE YEAR WARRANTY

4 COLOUR GRAPHIC
PRINTER/PLOTTER

cific
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MCP40 NOW
ONLY E99.95

fit"
-• 1  11

/

MAIL ORDERS TO:

ICROWORLD
(Authorised BBC Dealer and Service Centre)

12 LEVEN STREET, EDINBURGH,
(Nr. Kings Theatre, Tollcross)

TEL: 031-228 1111 ( M - S  9-5.30)
All items subject to availability

Carriage E6 per item, all prices include VAT, please check
price before ordering. Cheques must be made payable to

Andrew Whyte and Son Ltd.

EDUCATIONAL &  BULK
DISCOUNTS AVAILABLE. ALSO

COME AND SEE ECONET IN
OUR SHOWROOM

DISTRIBUTORS FOR SHINWA CP80 AND MCP40

GLASGOW Microvvorld
11 Bath Street

Glasgow G2
041-3321116

ABERDEEN Microworld
77/83 Holborn Street

Aberdeen
0224 571735

NOW OPEN
Microworld's largest showroom

— specialising in Acorn BBC
products. Word processing

Packages designed to
individual requirements.

Disc Drives
We carry a comprehensive
range of 3 and 5.25 inch

drives, from E I 65.00

PRINTERS

SOFTWARE: Full range of ACORNSOFT,
MICRO-POWER, SUPERIOR SOFTWARE,
ALLIGATA. GEMINI, plus good range of

EDUCATIONAL software. Please call or SAE
for list.

(Add 5 0 p  post  per  order.)



Build up your own action-packed cassette
library of these all-time Micro User favourites

Deathwatch Hold the tort against a combined tank
and helicopter assault on your positions. Fast and
furious — one of our most popular games.
Pelmanism Defeat the computer by remembering
more pairs of cards than it can.
King Kong Use your helicopter to rescue two
maidens from the Empire State building
a deluge of rocks from King Kong.

Barrel Battles Fast 11i i  tbr IC Lis video action.
Dodging an avalanche of deadly barrels you climb
towards the telephone.
Frogs 'n• Dogs Loved by young and old alike
Simply take Freddy Frog for a walk. avoiding Fido
and poisonous lilies!
Tenpins Stunning simulation alien pin bowling.
This addictive game will hold you spellbound.

Fruities Fast-paced. packed  extravaganta
Guide your man up ladders. avoiding and digging
traps for — the marauding Fruities!
Nam Find out just how nimble your mind is in this
intriguing battle of wits against the computer.
Space Pilot Desperately lighting off hostile
lifetorms. you must dock with satellities to
replenish dwindling fuel supplies.

Tower ot London Ghusts have broken out of the
Tower of London and taken the treasure Can you
recover it?
Blackjack A true-to-life recreation of the casino
favourite Can you beat the bank?
Galactic Invaders The only thing between you arid
imminent destruction by waves al hostile aliens is
your proton gun. A compulsive classic.

Most popular
games from
the pages o f
130E1
tZ201300
0013(3

lena "cool. ' ,ow'
ham ihe ..pom El

? H E ItLPLAYI mice°U S E R

ACTION

Bohm and Marian Meolaval melodrama! Rescue
Maid Marlin from the sheriff. A hilarious.
action-packed game.
MGM.  In charge of the EEC's Picture Gallery.
you have to put some order into the frames — but
its not so simple as it sounds.
Air Strike You need to fly fast and low lOf this
dangerous intrusion into enemy air space.

Alien Intruders Stunning version of the all-lime
arcade hit. No one can resist this classicl

Goblins Frolics in fairyland! Guide Kaplan the pixie
home through the forests, avoiding the nasty
goblins — a delightful game.
Gone Fishing Superb simulation of a day on the
riverside. Ihis enthralling program will give hours
of enjoyment

DEALER ENQUIRIES INVITED P H O N E  JEANETTE ON 0 6 1 - 4 5 6  8383 -



A 1 00k BBC-drive for E99 + VAT
We've done it! We've built a mass

storage system for your BBC Micro
with the power and convenience of a
floppy disk drive, but at a fraction the
price. Get to know PHLOOPY, the
remarkable new 100k drive that costs
only E99 plus VAT, and a further E26
plus VAT for the interface to your BBC,
operating system and connecting cables.

How PHLOOPY does it
PHLOOPY does not use disks to

store data, but a 12-foot loop of
professional quality quarter-inch
magnetic tape contained in a robust
cartridge. The drive has only one
moving part, the motor which drives
the tape loop — hence the low price and
high reliability. As the loop is driven
round, each file of data it contains
passes across the magnetic head which
reads it or writes to it. Other people
have produced tape loop micro- drives,

but they've not been
very reliable. They
lacked PHLOOPY's

1 special secret.

PHLOOPY's special secret
The heart of the invention

is a brilliantly designed
"byte-wide" magnetic head,

made by Phi Magnetronics who build
multi-track heads for professional use.
PHLOOPY's head records and reads
nine tracks across the width of a quarter-
inch tape. That means the tape loop can
be much shorter, so the typical time to
access a file is reduced to a mere 3
seconds. If you're used to waiting for a
cassette tape to trundle programs into
your BBC, you'll be amazed at
PHLOOPY's performance.

Getting it right every time
In addition, we've included a

feature we know you will appreciate.
PHLOOPY has full error detection
and correction, so you can be certain
you will get back what was originally
written onto the tape.

Talking to your PHLOOPY
PFILOOPY's own software,

contained in ROM, responds to
standard BBC filing system and Basic
commands. Most programs written to
run on disk or cassette should run on
PHLOOPY without problem.

And because PHLOOPY contains
its own intelligent microprocessor — a
second computer which does most of
the hard work — PHLOOPY puts very



Electro magnet
to pull
motor spindle
onto tape.

little load
on the BBC
and uses much
less RAM than most disk systems.

Installing PHLOOPY on your BBC
You'll be amazed how simple it

is to install PHLOOPY. Just plug
in the interface cut two resistors (clearly
marked in the instructions) and the
job is done. If you should have problems
our engineers are waiting to help you.

Making a PHLOOPY Library
PHLOOPY cartridges hold

a full 100k of data or
programs. Two of
them come free
with the drive
and extra ones
cost E3.75 each
plus VAT. They are
moulded of high impact
polymers for protection and store easily
on a bookshelf. Many programs will
be available to purchase on PHLOOPY.

Tape drive
spindle.

Precision ground rubber
pressure roller.

Twelve foot long loop of
tape freely packed into
cartridge.

PHLOOPY 100k cartridge,
shown not yet
pushed fully home.

Phi Mag Systems Ltd.
PO Box 21, Falmouth,
Cornwall TR11 3TD
Telephone: (0326) 76040.

"On-board-
microprocessor

Nine track
"byte-wide" head.

Order Form
•  Please send me further details about the PHLOOPY 100k
data storage system for the BBC Model B.
•  Please send me ( q t y )  PHLOOPY starter pack(s)
for my BBC Model B microcomputer, including PHLOOPY
drive, BBC interface, leads, connections, operating system in
firmware, manual, and two PHLOOPY 100k cartridges , at
E147.75 each including VAT, postage and packing.

Amount l -
e Please send me ( q t y )  packs of 5 PH LOOPY cartridges
at E19.75 including VAT, postage and packing.

Amount
I enclose a cheque/PO for E  O R  Please debit
my Access card: Number:
Your order will be acknowledged within 10 days, giving a
delivery date.
Name
Address
Town. P o s t  code
Send this coupon to:
Phi Mag Systems Ltd, PO Box 21, Falmouth,
Cornwall TR11 3T13. Telephone: Falmouth (0326)76040.
14 day money- back option.



MAIN VARIABLES
Arrays

Negative inkey values of
function keys.
High scores.
High score names.
Variables
Number of hits on ship.

SC% S c o r e .
BN% B o n u s
NS P l a y e r ' s  name.

The folowing variables are used to
indicate i f  a movable object is on the
screen:
M% M i s s i l e .
P% P l a n e .
B% B o m b .
T94, T o r p e d o .
U% S u b m a r i n e .
D% D e p t h  charge.

The following variables are the X Y
coordinates of the movable objects:
SX% S h i p .
PX%,PY% Plane.
BX%,BY% Bomb.
UX%,UY% Submarine.
TX%,TY% Torpedo,
DX%,DY% Depth charge.
SL% S e a  level.
NL% N e w  sea level.
BL% B r i c k s  left in wall.
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n

X
Space bar

Move ship left
Move ship right
Fire missile
Guide missile left
Guide missile right

CONTROLS
to to 19 Release depth charge to

explode at preset depth. ID is
minimum dep th .  f 9  i s
maximum depth.

PROCtitles
PROCinstructions
PROCinitialise
PROCscreen
PROCmainloop

PROCscore
PROCboat
PROCmissile
PROC planes
PROCbomb
PR OCsea
PROC sub
PROCtorpedo
PROCdepth
PROChit
PROC brick
PROCexplode
PROCend
PROChighscore

PROCEDURES
Displays program titles.
Displays game instructions.
Initialises all variables.
Sets up screen display.
Forms the mainloop o f  the game and embodies all th,
following procedures.
Updates and displays current score.
Moves the boat.
Fires the boat's missiles.
Moves the attacking planes.
Drops the planes bombs over the ship or the dam.
Changes sea level as the dam is destroyed.
Moves the submarine.
Fires torpedoes from submarine.
Drops depth charges from ship.
Checks i f  ship is hit by bomb.
Removes bricks from dam.
Explodes depth charge and checks if submarine is hit.
Terminates the game if the ship is hit three times.
Maintains a table of high scores.

IMMO
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10 is

19 is

, all the

; hit.

1

Defend the dam in this all-action blockbuster by GEOFF TURNER

IN C O M M A N D  o f  a Royal Navy
frigate, your orders are to defend a dam
under constant attack from enemy
aircraft and submarines.

The planes drop bombs both on your
ship and the dam, while the submarines
attack the dam with torpedoes.

You can counter-attack with guided
missiles and depth charges, but as the
dam is damaged the water level falls.
Your ship will eventually be destroyed
when it reaches the bottom.

Also three hits from bombs are
enough to sink your vessel.

You score 50 points for each plane
and 100 for each submarine. scoring 10
points for each brick left in the dam at
the end.

10 REM DAMRAIDERS
20 REM By Geoff Turner 1984
30 ON ERROR GOTO 2820
JO JTV255
50 MODE 2
60 PROCtitles
70 MODE 7
80 PROCinstructions
90 DIM DX(11),HZ(6).N$(6)

100 FOR I.1 TO 6

:NEXT
110 PROCinitiallse
120 MODE 2
130 PROCscreen
140 REPEAT
150 PROCmainloop
160 UNTIL HX=3
170 PROCend
180 MODE 7
190 PRINT TAB(000);'YOUR SCORE

,SC%
200 PRINT TAB(0,11):"BONUS

,BN%
210 PRINT TAB(0,12):"TOTAL

,SCX+BN1
220 PRINT

:PRINT
:PRINT

230 4FX15,1
240 INPUT 'Enter your name ',N$
250 PROChiohscore
260 CLS
270 GOTO 110
2B0 DEF PROCtitles

ibis listing was produced using a special
formatter which breaks one program line
over several fines o f  listing. When
entering a line don't press Return until
you come to the next line number. Full
details of the formatter are in the July
1983 issue of The Micro User.

290 VDU 5
300 MOVE 350.600
310 GCOL 0,1

:PRINT "DAKRAIDER"
320 MOVE 342,592
330 6COL 0,6

:PRINT "DAMRAIDER"
340 MOVE 150,400
350 GCOL 0,1

:PRINT "By Geoff Turner'
360 MOVE 142.392
370 SCR 0,6

:PRINT 'By Geoff Turner'
380 TIME .0

:REPEAT UNTIL TIME >500
390 ENDPROC
400 DEF PROCinstructions
410 PRINT CHRS (141):TAB(13,0);"DAMRA

!DER'
420 PRINT CHU (141):TAB113,1WDAMRA

IDER'
430 PRINT
440 PRINT 'YOU ARE IN COMMAND OF

A ROYAL NAVY'.
450 PRINT 'FRIGATE. YOUR ORDERS ARE

TO DEFEND A DAM";
460 PRINT 'WHICH IS UNDER CONSTANT

ATTACK BY ENEMY'

470 PRINT 'AIRCRAFT AND SUBMARINES.'
480 PRINT
490 PRINT 'THE PLANES DROP BOMBS

ON YOUR SHIP AND'
500 PRINT 'THE DAM WHILST THE SUBMARI

NES ATTACK'
510 PRINT 'WITH TORPEDOES.'
520 PRINT
530 PRINT 'YOU MAY COUNTER ATTACK

WITH GUIDED'
540 PRINT 'MISSILES AND DEPTH CHARGES

BUT AS'
550 PRINT "THE DAM IS DAMAGED, THE

WATER LEVEL'
560 PRINT 'FALLS AND YOUR SHIP WILL

EVENTUALLY'
570 PRINT *BE DESTROYED WHEN IT REACH

ES THE BOTTOM.'
580 PRINT
590 PRINT 'IF YOUR SHIP IS HIT BY

3 BOMBS IT WILL'
600 PRINT 'BE DESTROYED'
610 PRINT
620 PRINT 'PRESS SPACE BAR'
630 REPEAT UNTIL INKEY (-99)
640 REPEAT UNTIL NOT INKEY 1-991
650 CIS
660 PRINT CHRS (141):TAB(10.0)'POINTS

670 PRINT CHRS (141);TAB(10,1)IPOINTS
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A new concept in arcade-style games. Your to r s
to save yourself from patrols of mutat robots by
dropping rocks on them Each of the robots has a
single large eye whiclh emits a yellow beam of
light. Being caught in this beam reduces yaks
strength and, If you OPO not carrying 0 rock, couses
the robot to metamorphose It  may change into
either a spectre or a auncher
()t'OODARD or JOYSTeliS)
•  * *S IM PrEtERSEs • •

SPITRAE COMMAND  -  £7.95
MISSILE STRIKE £ 7 . 9 5
CENTIBUG ..................... . . . . . . . .  6 7 9 5
FROGGY  £ 7 . 9 5

*  PRODUCED BY AN INDEPENDENT SOFTWARE NOUSir T

A novel onodesityle game in which you take the
pat  of Boris who has hod his home laded by the
undeurodd creotures They hove stolen most of
your posseisions and your task rs to venture into
the underworld to retrieve your value:ties by
fighting off the underworld creatures. The walls of
the urcierwadd close 'nand you will be vopourised
if they touch ;mu Can you PetrlieVe all of axis's
possesse:we from the underworld?
ire 'NEW RELEASEelle

Moon Mission is a lastactionmochine-cade game
leeterlh9 eulm•h gloPhits. SOUTX0 effect'. hiecank
cod rankings. Your mission is to rescue the six
astronauts stranded on the moon by steering your
spaceship though the metes and spocemines
The gown* starts relotneely slowly, but from sheet to
sheet not only does the speed increase, but also
the number o f  meteors. space-mines, enemy
spaceshrps, and het:oils
•  **NEW RELEASE • e

ALIEN DROPOUT £ 7 . 9 5
GALAXY BIRDS L 7 . 9 5
INVADERS ............. . . . . . . . . . .  ______..-  L7.95
SPACE FIGHTER -  £ 7 . 9 5

THE BEST 1111011

A higNyacidictive multi-stage 3D race game. You
steer your car left and right, occekonate and
decelenote as the Opposing tors weove about the
road There are five different stages including
night. snow, desert, a n d  riverside scenes
Incredible graphics aye the impression that you
redly a re  taking p a t  i n  t h e  race Highly
recommended. and destined to became another
topseller for Superior Software.
410 *NEW AELEASEerso

OP / I V  i l l  U M W  INEL 5 5 1 P E S
S i l l .  111 5 .  1 4 1 4 .  Miett

Pin excellent gains, mode possible on thr beSt
computer only by the were  use of a duck( aPPod I
display arid sPenolly written plotting rot,: 3clitir
You area tool gurner looking out onto° mow ,051.1
plateau You see the distant mountairm
wombed obstacles — and olso the enemy d e o , *
Position the toner in the rectangular viewfinor• eller*
Fine odrustments of your conoolsahen fire!
(KEYROARD JOYS-MKS). •  'NEW• **NEW AREAso.• •

space docking simulator using 3D spophr e only
motel the MetleaS and responses of the ORO ocor On
spaceotit Your mission is to pilot the shuttle veleY
"sat dock'. with the v o t e  station. RICH, Wous sue
AOLL FORWARD, lATERAt and MEI:MERL encin bunth
ore provided together with orbit monoempoint 401
booster engires 6  skill levels provide rot A, score
completely inexpermsreect pilot as wee as tho, EVEIORR
fledged commander • r e c h t

mot ion
C

PLANETARIUM  L 7  )ST CI
FAIRGROUND L 7 T A R  T
FRUIT MFKKINE -  ..... . . . . .  L7..;IDEO
STRANDED (A(venture)  L 7  'DLDIT

WE PRY UP TO 20% ROYALTIES FOR HIGH 9UAITIV SSC MICRO, EL

SUPERIOR SOFTWARE LIMITED,
Dept.13MU5, Regent House,
Skinner Lone, Leeds 7
Tel: 0532 459453

OUR GUARANTEE
(I) FIII our software is available before we advertise.
(2) All our software is despatched within 48 hours by first-class

Post.
(3) In the unlikely event that any of our software foils to Iood,

return your cassette to us and we will immediately send a
replacement.



e

-14EP
£7.95 ST CITY (Adventure)
£7.95 41TREll ADVENMAE

£7.95
£7.95

GNRSHER
NarrnoN

£6.95
L6,95

REVERSI
CRIBBAGE

. 6 6 . 9 5
£695

67,95 ,DEON'S GAMBLE (Adventure) £7.95 LAMER MAZE _ 6695 PONTOON L6 95
)D1TZ ADVENTURE £7.95 DARUGHTS £6.95

hie on the8 8  0 Dm; vwsion orwloble for thel3EK micro Percy
00a ouossaiee w e d  in an itemize whKh is populatedby the
ott r y  Snobses. His only hope of survival is to
• a  °mount., Lae them by holing in t  otkos a t  them,

oias and th, Menlo* .  whenever et seems trKilt he hos won.
too * A t e r  tweed oppeces HI-score. rankings.

= p r i g s  ond sound.then Fre! , D O O Y S M O G ) .
RELEFISElle•

SF U S W
• CH

055

C MOO SOFTWARE

AO,

1 - TOP QUALITY MACHINE-CODE PROGRAMS*

stna 0141110 e r  WOOS I N M E N t  11

I .  • • •

I .  ""l121141"

30 opliies t IYI ty fullfecathe vwsion ovaillOble kir the 88C
of the OfieGfet m  On the first ween you take the part of a
the shuttle to Amy being chased by African trbesmen. The
• FITCH, Well rus soeen PBC:CAWS the monkey eying to reach

engem .writh at bcoonos Ater that, you take tort:rola
n o s s 1 s :artadise and opal square painted-in odds to

• • •  • l e s  elh vexes.
who hily. WARD*, JOYS1105) •

siat sound and graphics, smooth and °come
sottco responsive and simple corerols-.."

COMPIAING ILK-SKY

exceSent version of the orcode gems where
Quasimodo onempts t o  rescue Esmeralda
Beceelfully detailed comae:on as Quasimodo
leaps over the romports Twelve different WeenS
of action! This progom is sold under licence horn
°COON WO have ex:dustye righm to its sole for use
on the 80C micro
(HQI D o t JOYSTKHS).
"...on extremely good yews/on o f  the arcade
gorms.„thorougNy recommended

...13EEBUG MAGAZINE
S I M I /

rcior .0o00,,.• 00 01o 11100000R 0 0 0  E

C
E
C
18 000n

s a c  0  0  0  a  o o  t
0 0

Se 0 0 8 1 3  0 0 0  0  0 E
S 0  , .  0  0  §  0  i. 0  0  0 0 0
M . 1 1 . - - - -  - - • A t i l m

The only V I  feature machine-code version
available for the M C  macro. Footless include,
scroll ing s c r e w s  t o 6 3 f  d i s p l a y.  5  p u r s u i n g  C O M
chedpo int flags. fuel gouge, smoke screens. 60011
levels rookings, increasing difficulty. and sound
ethoets,
(HEYWARD or KDYSTKHS).
l b e  garis becomes very hard and has ver,i
smooth grophes. Excellent"- eE,( RUG MAGAZINE

•

This so 2-player deep-space doghight You each
howe a limited omoucit of shield energy to protect
you from the tetra plovers lame shots. You con
increase your shield energy by collecting the fuel
pods dropped by the flying swear but your
shields will be weakened if you collide with the
saucer or the wall snake
•..NEWAEI€ASECC.

RO, m a s a %  COMMODORE-64. AND O R K  PROGRAMS.

dib •  1 1 0 1 8 0  s o w s

Q1,

ed.

A N
. 0 0 4

The best version available for Mee& romputer.
Cosmic Kidnap, you take the role of the Rutoguard
in charge of yoke side's three most important alien
captives. Suddenly, you hear exi:ei:rss yourioil
is under attach by a fierce swarm of pliers. The
gems becomes increasingly difficult from WOW to
screen, and twous points are scored for hitting the
mother ships A lost-action arcodemtyle game
e • *NEW RELEASE***

DEALERS—DERLERS...DERLERS—DEALERS—INEALERS—DEALERS—DERILERS...MAILERS—DERLERS...
Our software is now available atoll good dealers including:
Selected branches of W. H. Smith, Boots, John Menzies, and Greens at Debenhams.
All major computer dealers —Eltec Computers, Micro Management, West Coast Personal Computers,
Microstyle, Electronequip, 3D Computers, Computerama, GTM Computers, etc.
Our software is also available through all the major distributors, and directly from us by mail-order.



DELTA DRIVER on cassetteor disc: Two programs on each
cassette or disc. One converts machine code programs
from the keyboard to the joystick or keypad, with
adjustable sensitivity on the joystick and will
run on any O.S. The second program
(needs 0.5. 1.0 or later and an
interface) duplicates any keyboard
keys on the keypads, in the
operating system, so that
it can become a
numeric keypad or
will take on the
function keys.

1-11-1S-41

Made in England
DELTA 14b HANDSET £14.95
DELTA 14b/1 A/D/USER PORT INTERFACE £14.85
DELTA DRIVER CASSETTE 1.5.95 Or DISC £9.95
Prices include VAT and P&P.

-1111I t t r r a . • “ 1 4 2 1 1 C 1 1

Callers welcome at the factory—Monday to Friday_

:Liggiufwil#triL--31

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

Complete control at your fingertips
A superb joystick and a keypad for the price of either one. Plus the software to integrate it
into the computer's system. One handset will work on it's own in the A/D port as a joystick
and two fire buttons. Joystick is immediately compatible with ACORNSOFT and
similar software. •
The interface joins together the analogue and the user ports to use the full •
keypads giving a total of 24 user definable keys. The interface can also be
used as a splitter for the A/D port to take two items at the same time,
e.g. joystick and lightpen.

Numerous stockists
nationwide or direc-
from us.

SAE for more
detailed informatior

VOLTMACE LTI)
PARK DRIVE
BALDOCK

Imo HERTS
SG7 6EV

=  Tel: (0462) 894410



IF you have a  fatal fascina-
tion fo r  unsolved mysteries
and unexplored territories,
then p a r t i c i p a t i n g  i n
Optima's Omega Probe may
just be the sort of program for
you.

Little is  known about the
Omega Zone except that it lies in
the uncharted reaches o f  the
universe, a place from where no
man has ever returned alive.

Your mission is quite simply
to survive, travell ing i n  the
ultimate spacecraft — Omega
Prob.

Deep space may not  be a
terribly new o r  innovative
setting, but the story the game
depicts does conjure up a sense
of foreboding and excitement.

was especially impressed by
the way in which it is brought to
life on screen by quite splendid
colour and animation.

The many hazards encountered
by Omega Probe are cleverly
displayed b  t h e  use o f  three
separate layers o f  objects a l l
moving simultaneously.

This not only produces one of
the fastest machine code games
that I  have seen, but gives the
game an almost 3D effect.

While the  controls o f  the
game are fairly simple (compris-
ing four way movement and a
fire b u t t o n ) .  O p t i m a  have
included some ingenious refine-
ments.

High-speed action
-lout where
no n  has
gone before

ma

- • • • • • • 1 1 . . . 1 1 1 1 1 1 1 1 1 1 1 1 1 1
A

There are the usual facilities
for choosing t o  play wi th o r
without sound and  w i t h  o r
without a joystick. as well as a
pause option f o r  freezing the

stage i sgame a t  whatever
wished.

The ingenuity arises in that
these options can be selected at
any time without recourse to the
original menu.

Indeed, you can even change
options while in the pause mode,
not only giving you more time to
think, but further enabling you
to continue the mission where
you left off.

A v e r y  simple bu t  never-
theless effective extra is the two
keyboard option for controls.

Omega Probe is a must for all
game fanatics. I t  i s  not  just

ADDICTED TO BEING EATEN..
A FTLii. numerous frui t less
attempts to retrieve stolen power
jewels, being continually and
mercilessly eaten a l i ve  b y
spiders and dropped through
broken floorboards. I feel that I
am well-justified i n  describing
Ghoul as addictive.

I now fill the top ten scores for
today (unde r  a  v a r i e t y  o f
pseudonyms) and have still not
progressed past  the  second
sheet.

As you wil l  by now realise.
one of the great attractions(?) of
this game from Program Power
is that it cannot be mastered in a
couple of  minutes.

The scene is set in a deadly
haunted mansion and your task

another watered-down version
of an arcade game, but a truly
original,  f a s t -mov ing  a n d
action-packed game that rivals
even the best o f  arcade game
classics.

Karen Torevell

Egged on
by the

Chickaroo
NOT being too keen on birds.
children's word games or space
invaders, I  approached Chick-
aroo by Screenplay with hesi-

is to rescue power jewels from
the mischievous ghosts that stole
them.

If you can perfect the knack
of leaping over cracked floor-
boards and deadly spikes you
are faced by moving platforms.

Throughout the game you are
pursued b y  t he  ever-lurking
spooky ghost. (He seems to crop
up everywhere — especially when
you are nearing the jewels.)

I very much like the idea o f
having t o  watch  Out f o r  a
mult i tude o f  hazards  a n d
enemies with only a few controls
at one's disposal.

No. I 'm not a masochist. It's
just refreshing to be able to play
a game almost straightaway

(anon. I  was, however, pleasantly
surprised.

The game turned out to  be
quite an acceptable combination
of all three, the star attraction
being a bird named Chickaroo.

It f l ies  across the  screen
laying eggs as it goes. Each egg
holds a letter which can only be
revealed by shooting at it.

I f  you think that the revealed
letter f its an  incomplete word
shown o n  screen y o u  send
another little bird to collect it.
Err and  y o u  w i l l  be  exter-
minated.

This certainly took the bore-
dom for me out of yet another
word recognition game. Chi l -
dren too, I'm sure, will be much
more willing to play along with

without having first to digest a
lengthy and complicated list o f
instructions and controls.

You do  have a  power p i l l
which disables the ghost for a
short while, but otherwise it's all
down to coordination and dex-
terity in  running and jumping
out of harms way. This requires
practice and a  great deal o f
patience.

The game i s  visually suc-
cessful i n  creating a  spooky
setting. and choosing t o  play
with sound effects only enhances
the atmosphere.

Ghoul is simple but effective.
Now I  really must go and have
one last stab at retrieving those
jewels K a r e n  Torevell
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SOFTWARE SCENE

From Page 87
their parents' wishes for them to
learn.

The game invo lves  very
attractive use of colour as well as
realistic space invader sound
effects, providing the sense o f
urgency a n d  danger t ha t  i s
always attractive to the young.

It really is a case o f  "Bang.
bang you're dead- i f  you fail to
recognise a word correctly.

As wel l  as the 100 words
provided in two data files, the
menu allows the setting up of an
alternative file of up to 50 words.

Such a  facility improves the
game's otherwise fairly limited
educational usefulness.

According t o  Screenplay.
certain of the words in the data
file a re  chosen s o  tha t  the
spelling o f  other words will be
encouraged while guessing fo r
the correct one.

For example. the possibilities

for completing the word " I N "
are many. This may in theory be
a good idea, but I found it most
disconcerting to be "killed off"
for making up the word F I N
instead of  WIN.

OK, so maybe I was trying to
be clever (and there's nothing
like an educational game aimed
at children f o r  boosting the
confidence) but  surely this i s
rough justice.

I f o u n d  t h e  w o r d  s k i l l s
required to be pretty basic. It is
obviously designed for the very
young.

The game claims nothing
more, however, than t o  help
develop word recognition skills
in children.

Chickaroo not only achieves
this, but I'm sure also retains the
attention o f  i t s  pupi ls  wel l
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beyond the scope of the average
teacher.

Patricia Trickeit

Adventures
can be fun

FRANKLINS Tomb is the first
in a trilogy of adventures for the
Beeb from Salamander.

It is  very attractively pack-
aged, and  has a n  excellent
manual, with drawings of some
of the locations, as well as the
instructions.

You are Dan  Diamond, a
private eye full of witticisms like
"You got a light Mac?" I asked.

Escape: You are a member of a group of
prisoners who have managed to dig a
tunnel to freedom from their hut. Three
prisoners are chosen to try out the escape
route. Each in t r y  to dodge the guards,
dogs, machine guns and cross the
minefields. The final stage, i f  you're still
alive, is to find the station and catch a
train to Switzerland. (Warex Soft)

Keyboards: A set of keyboard programs
for use either on their own or within your
Own programs. The menu includes a
simple three voice organ in Basic, a single
voice organ with pitch bend and two chord
organ programs. (Musicsoft)

Fortress: Pilot of a starfighter flying over
enemy defences, your mission is to destroy
enemy HQ with four direct hits, being
careful to avoid rockets and having to
negotiate walls and force fields. Gun
turrets and enemy planes are ready to fire

"No, but I  got a dark brown
overcoat-, he replied.

You receive an  unsigned
letter. Inside is an address. and a
message: "Please come, you're
our only hope".

On arr ival ,  y o u  tr igger a
mechanism, and f ind yourself
falling. Suddenly y o u  are i n
Frankl in 's  To m b ,  a n d  t h e
adventure begins.

The screen is split into three
different coloured sections.

One section gives a descrip-
tion o f  y o u r  surroundings,
another lists your  possessions
and the last is for commands.
computer response and articles
to be found as you  enter a
location.

The response to commands is
very fast, and i t  is possible to
stack up commands, a feature
that I always really appreciate.

The program recognised most
of the tradit ional keywords,
although some of the responses
were not quite what I  expected.

For instance, its response to
"Wave rod" .  was. " O K .  bu t
no-one waves back!" -  a sense
of humour yet!

Unfortunately. the content
does n o t  l i v e  u p  t o  t h e
presentation.

The problems in the advert.
ture a re  reasonably easy t o
solve. In  fact the real problem

hes nt tr,v ing to keep one e!•e
the description at the top of
screen, and the other on
bottom. f o r  any  articles
treasure present.

There is a rather elusive
walking around this prot
and I kept missing him becav
was too busy watching the tr.,:
the screen.

After discounting the
keywords for movement. g
and dropping. there are abo
verbs you can use. Most
these can be deduced from
descriptions, and the drawi
the manual.

I also found the sarie: t h  I
colour on the screen to be v
tiring, and I  would have ilk V I
command enabling you to t r  t i
o f t  i t n a

Overall, a  nicely pack b :
program. but definitely not v a
the more experienced ad h zz1.
turer. I t

I find the idea of a trilogy i r k :
adventures very exciting. I y s e l
hope the other two programs Win
a little more demanding. a v e

And please! Don't  progr ern
"Beeps" into the keys! The s a y
keeps coming i n  a t  3am E d
saying: "R igh t !  That's d !
than enough ou t  o f  you A t
tonight. y  ir

"Time for hed!" a s t ' :
Paul Gardc H z

at you i f  you find yourself in line wan
them. Your task is not made any easier by
your diminishing fuel supply which can
only be replenished by destroying enemy
fuel barrels. The game incorporates quite
stunning graphics, (Pace)

Word Sequencing: A series o f  jumbled
words must be arranged to form either a
proverb, rhyme, o r  sensible sentence.
Identify the words using the cursor keys
and reposition them using the function
keys. (Acornsoft)

Cottage Software: This has four levels
aimed at 4-5 year olds. Counting - Level 1
features spacebar counting exercises with
hi-res graphics. Up to five random silhou-
ettes appear in line which must be counted
using the key. On each count the figure is
detailed and coloured. A wrong count
produces failure. 10 screens.

Counting - Level 3 features numeric or

t.
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igsaw jogs
he memory
AVING always been a sucker

the endearing nature o f
mats, I was instantly aurae-
by the very appealing ega
a software package. Jigsaw
ult.
It is one o f  those strange
irks of nature that many of us.
self included, are much more

brig to learn from a cute little
ver in a mortar board than a
n old professor (or even, dare

say it, a computer).
Education authorities take
d!
At least the beaver had gained
initial attention, but would it

Having already played on the

more sentimental side o f  my
character I  somehow knew I
would have to succumb.

Jigsaw Puzzle is a beautifully
colourful game t o  test you r
memory skills, whatever your
age.

The object is to reconstruct a
picture spl i t  u p  in to  sections
shuffled about, the number o f
sections varying according t o
the chosen level o f  difficulty.

Each section has a  let ter
corresponding to it, so to move
piece A to the position occupied
by piece F, for example, you just
press A  and  then F  o n  the
keyboard. What could be sim-
pler?

And when you tire of looking
at one picture there are three
other equally appealing ones to
choose from.

The simi lar  Sliding B lock
Puzzle differs only in that one of
the sections is missing.

The idea is to reconstruct the
jumbled picture by sliding the
blocks around the screen, one at
a time and only into the blank
space.

Mlhat's needed here is co-ordi-
nation and patience.

What is so special about two
versions o f  what rea l ly  are
games based on quite an old
theme?

In short, the presentation and

illustration i s  excellent. A n d
besides, the good old jigsaw will
never go out o f  fashion. I t  has
been around much longer than
Space Invaders!

I f !  do find fault with either of
these puzzles it is in the length of
time that it takes for the pictures
to reveal themselves.

In this case, however, to quote
a very old saying, patience is a
virtue!

Karen Torevell

Love and
marriage

ACORNSOFT/Ivan Berg Soft-
ware have produced two, similar
looking packages to  help you
decide whether you really d o
hate the sight of  your marriage
partner or whether it's just an

inetiOn key counting of  detailed charac-
,rs placed on screen at  random. Once
gain a wrong entry results in failure. In
oth programs a successful entry results in
pleasant smile front a jovial face.

lissing Signs: Three separate Maths
rograms. 1.1dentify missing signs (+ — s
to make selected calculations correct. 2.

lent1ly missing signs (< › )  to balance
ut two equations involving (+ —). 3. As
umber 2 but for equations using (" /). All
etut operated with selectable difficulty.
keornsoft)

mazing 011ie: Move 011ie round dtlferent
zizes in four separate games. First you
nd fish and deliver them, then play at
)(ming them. Run against the clock in
e third or play blind in the last. (Storm)

ottigy D e a l e r :  B o s s  o f  a  s m a l l
lanufacturing business, your aim is to

secure the largest possible average yearly
profit. How should you invest your initial
.f5,000 and how much should your product
sell for? You may call upon reports from
your departments or  even pay for some
expert advice, but at the end of the day the
decisions you make a re  yours alone.
(Wright &  Stradling)

Eagle: Gu ide  your  Eagle spacecraft
through the caves and tunnels of  the four
moons o f  Thrug, collecting iridium pods,
avoiding hazards and conserving energy.
Each moon has f ive different screens
bristling with hazards. (Salamander)

Paras: A strategy war game simulating a
force o f  15 men under your command
whose task i s  t o  break the enemy's
communications. Two separate scenarios
create the action. Position your men and
weapons on the grid squares as you try to
destroy the bridge. tLothlorien)

illusion you've been having.
Both packages are designed to

run on the BBC Micro and the
Electron.

The Dat ing  Game b y  D r
Glenn Wilson and I  Do by
Hans J. Eysenck (of "Test Your
Own I Q "  fame) each contain
two cassettes and instruction
booklet.

They are both good games,
handy for provoking conversa-
tion, bu t  hardly designed t o
change your life.

I remember, as a  teenager,
avidly do ing  the  quizzes i n
"Jackie" to rate my chances in
love and marriage, and these
packages pander t o  exact ly
those same impulses.

You are sure your innermost
self will stand revealed to you,
and it's always a bit of a letdown
to f ind nothing very exciting
after all.

Eysenck's " . . .  I Do" is a real
old psychological test in the true
spirit o f  these things.

He makes sure you don ' t
cheat by asking you the same
thing three different ways, and
words the questions as though
we've a l l  had  Mensa mem-
bership since we were in nappies.

The results are displayed as
positions o n  e ight  d i fferent
sliding scales.

However the labels used a t
each end o f  the scales have a
high jargon factor, so that when
you finally get your score, it is
not all that clear what it means.

The scales include:
Extraversion — Introversion
Psychoticism — Superego
Tender minded To u g h  minded
High libido — Low libido

You can see that these are
supposed to tap your personality
and attitudes. but just where that
gets you i n  relation t o  your
partner is another matter.

The handbook suggests the
test be used i n  the spir i t  o f
"Know Thyself", though i f  you
don't already know the things it
tells you,  y o u  a re  probably
beyond redemption!

However v o u  m i g h t  j u s t
learn some unknown quirks o f
your other half.

Glenn Wilson's The Dating
Game, although similar i n  i ts
basic concept, is designed with
greater imagination and even a
sense of humour and proportion.

Incidentally, when you enter
your personal details you'll need
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W H Y  BUY A DRIVE IN A PLASTIC CASE
W H E N  YOU CAN H AV E  A  QUALITY DRIVE I N

A M E TA L  CASE AT  THE S A M E  PRICE?

CUMANA DISC DRIVES
FOR THE BBC M I C R O

ex VAT inc VAT

PRINTERS

NC P40
ex VAT
118.00

inc VAT
136.00

CSX100 127.00 146.05 Riteman 219.00 252.00
CSX200 163.00 187.68 Star Gemini 10X 209.00 240.35
CSX400 181.00 208.15 Star Gemini 15X 319.00 366.85
CS100 145.00 166.75 Star Delta 10 330.00 379.50
CS200 182.00 209.30 Star Delta 15 456.00 524.40
CS400 188.00 216.20 Shinwa CT1 195,00 225.00
CS100E 132.00 151.80 Canon PJ1080A colour 375.00 431.25
CS200E 169.00 194.35 Canon PW1156A 330.00 379.00
CS400E 188.80 216.20 Canon PW1080A 269.00 309.00
CD200 260,00 299.00 Epson RX80 220_00 253.00
CD400 310.00 356.50 Epson RX80F,(1- 250.00 287.50
CD800 360.00 414.00 Epson FX80 330.00 379.50
CD400/S 375.00 431.25 Epson MX100 366.00 420.00
CD800/S 430.00 494.50 Epson FX100 430.00 494.50
CS200/S 295.00 340.00 Brother EP44 217.00 249.55
CS400/S 356.00 410.00 Brother HR5 157.00 180.55
CSX Drives do not include power supply Brother HR15 399.00 458.85

T-Board for HR15 150.00 172.50
Juki 610 399.00 458.85DRAGON DISC DRIVES Ushida 349.00 401.35

ex VAT inc VAT Printer Leads 8.50 9.75

Disc Interface 78,50 90,28 ex VAT i n c VAT
Upgrade A -  8 57.00 65,55 Cabel 14" 170.00 195 50
Spectrum 16K 4 8 K 19.95 22,95 Microvitec 14" 195.00 224.00
Interface tape 4- lead for BBC 8.26 9.50 Sanyo SCM14N 199.00 228.85
Joystick (analogue) 15.00 17.25 Sanyo SCM14M 320.00 368.00
Joystick (self-centring) 16,50 18.98 Sanyo SCM14H 450.00 517.50
Quickshot Joystick (Mk1) 7.78 8.95 Saba TV Monitor 207.00 238.05
Quickshot Joystick (Mk2) 8.65 9.95 Micro vitec medium +  high resolution -

186.00

Wordwise 32.00 36.80 Phone for Price

64

DS250 268.00 308.00
DS500 294.00 338,00 COMPUTERS
DS1000 335.00 409.00 ex VAT inc VAT
DD500 416.00 479,00 Spectrum 16K 86.90 99.95
Interlace included in price Spectrum 48K 113,00 129.95

Oric Altos 147,80 170.00
EPROMS Dragon 32 129,50 149.00

Dragon 64 186.00 215.00ex VAT inc VAT 64 164,50 189.00
Sideways ROM Board 38.00 43.70 „Commodore

Electron 173.00 199.002764's P_O.A. BBC-13" 346,90 399,00
27128's P.O.A. BBC +  D/I 408.00 469.008271's
Discount on volume

P.O.A.
Torch Double Disc g o o d  price on application
Apple Ile g o o d  price on application

ACCESSORIES
ex VAT inc VAT

MONITORS

10%0FF ALL SOFTWARE
SAE for lists - state machine • A d d  80p carriage - small  i tems • £ 7 . 0 0  carriage - large items.

EDUCATIONAL ORDERS SUPPLIED

Phone our MANCHESTER HOT - LINE 0 6 1 - 4 2 8  3842

11 Leigh Computer SystemsOFFICE
36 Derby Rd, Hinckley
Leics. LE10 10.F
Tel: 0455 612139

SHOP
7 Coventry Road
Hinckley
Leics.
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SOFTWARE SCENE

From Page 89
to lie about your age i f  you are
under 16 o r  the program wi l l
hang up on you.

Mr W i l s o n  h a s  a  m o r e
re levant  a p p r o a c h  t h a n
Eysenck. The  questions seem
quite realistic and meaningful
and o n  the  whole i t  i s  less
obvious which i s  the " r igh t "
answer.

The first Cassette contains just
the one questionnaire. " T h e

The Hunchback's
castellations
realty get you

IT is not often that a piece o f
software changes your life, let
alone a game. However having
been exposed to Hunchback, I
am sure my life will never be the
same kw a long time.

For the last six months, first
thing every morning, my young
son Alec (two at the moment)
has demanded: "See little man",
and nothing will suffice but we
load up Hunchback and send a
score o f  little men plunging to
their deaths.

The fact that this is not the
object of the game doesn't seem
to bother him. The  excellent
sound and graphics hold his
attention and bring out gales of
laughter as i f  he were being
tickled.

That notwi thstanding the
Superior Software offering is a
very good game. The object is to
rescue Esmeralda, who is cap-
tive in a tower.

Before you  reach her  you
have t o  run along the battle-
ments avoid ing the castle's
formidable defences.

You have three controls "Run
left". "Run right" and "Jump"
which can be operated from the
keyboard or from a joystick.

There are 12 screens, each
containing a  different combi-
nation o f  hazards.

Dating Game", which can be
played by up to 40 people.

They can  each be  tested
against each other for compat-
ability (platonic or sexual).

The scope th is  g ives f o r
engendering daftness at parties
is obviously a point in its favour.

The second cassette contains
several smaller and less well-
constructed "games- .  Love
Style characterises y o u  a s
fanciful o r  practical, cool  o r
passionate, serious o r  playful

The game starts with your
l i t t le  man" at one end of a wall
and a  bell w i th  a  long rope
attached at the other.

As you make your first strides
towards the bell a rasping thud
rings out and a cannon ball flies
towards you.

Judging the correct moment
to jump over it is not so tricky
and i s  rewarded wi th  a  very
satisfying exuberant "weeeee"
noise.

However if the cannon ball so
much as clips you, you plummet
off the wall with an elongated
"arrrrr" noise.

When you reach the rope you
grab it and the bell rings, then the
screen scrolls lumpily sideways
to the next section of  the wall.

This reveals a  large chasm
with a swinging rope. You have
to judge your run and jump very
finely to grab the rope and swing
across.

Next you  face a  series o f
castellations in the battlements
which you have to leap over. In
the next wall the castellations are
filled with guards raising and
lowering their spears.

No prizes for guessing where
they get your "little man'' as he
leaps over them.

The remaining walls consist of
a mixture of these hazards with

and so on.
Other tests investigate your

Preferred Relat ionship  a n d
assess your Dating Skills.

Really both packages should
be marked "Strictly For Fun".
To pretend greater things fo r
them (as Eysenck does) is really
rather pompous and ridiculous.

However if you do take them
in a spirit of jollity they are both
quite entertaining.

The I  Do quizzes will seem
rather uninspiring to old hands,

S SUPERIORSOFTWARE
HUNCTIBACk

cannon balls and arrows coming
from both directions and vary-
ing heights.

The final wall throws the lot at
you with Esmeralda waiting at
the top of the final rope. Having
never got through the final wall I
can't te l l  you  what  happens
when you reach it.

To allow you to keep track of
your progress there is an insert
showing your  overall position
and distance from Esmeralda.

The scoring i s  simple. Fo r

Easy crasher

but i f  y o u ' v e  n e v e r  d o n e
anything like them before they
will pass muster.

The Dating Game is  more
readily comprehensible in both
questions a n d  resu l t s ,  i t s
approach more refreshing. and
its sense of  its own importance
more realistic.

For example. if you score low
on you r  dating skil ls i t  w i l l
advise you: -Seek help immedi-
ately or become a hermit".

Wendy Cook

each section o f  wall there is a
bonus score that keeps ticking
away, the longer you take to
complete a wall the lower your
score.

The usual high score table
keeps track of  the best score.

You can play the game a t
three levels o f  difficulty which
mainly affect the speed o f  the
action. There is also a special
feature to allow you to practise
on any o f  the wal l  sections.
which is useful as it allowed me
to see what  the further wal l
sections looked like.

Al l  i n  a l l ,  t h i s  game has
excellent graphics and  sound
blended i n  a  w a y  t h a t  i s
remarkably good.

It has a good addiction factor
and is fun into the bargain. As
Alec puts i t :  "See l itt le man
AGAIN"!

Mike Cook

UTILITIES Package from Sala-
mander features a  Teletext
designer, a  sound/envelope de
signer, a  disassembler and an
Epson screen dump.

The software came on tape
and has a  23  page booklet
explaining the programs.

The first program is Sound
Shaper. The complexities of the
sound chip and i ts associated
commands have always been a
mystery to me, and after this will
probably remain so.

I managed to crash the sound

May 1984 MICRO USER 9



SOFTWARE SCENE

From Page 91
definer after three key presses
but perseverence got me some
exotic effects.

I didn't like the way that the
program b r o k e  s o  eas i l y,
although you could blame it all
on user  incompetence. B u t
shouldn't the program and the
manual avoid such problems?

The Epson screen dump has a
few nice ideas but the results
aren't all that good. So on to the
next program, which to my mind
is the best of  the set.

TText i s  a  Teletext screen
editor that allows the design of
Mode 7  screens. I t  has many
excellent features and is a joy to
use.

The only problem is that i t
lacks a few capabilities that I'm
sure could be easily added.

The screen has a current state
line at the bottom which gives
information about x. y position,
whether you are i n  graphics
mode or not and a double height
indicator.

Best o f  all, i t  tells you the
otherwise invisible Teletext con-
trol characters present as you
move the cursor over them.

The cursor can be constrained
to move vertically and there are
HELP and graphics pages.

The two major omissions are
the lack o f  separated graphics
and the hold graphics control
codes.

The f i n a l  p r o g r a m  i s  a
disassembler, o r  should I  say
three disassemblers located a t
&2800. 80800, 847800. There's
not much t o  say about these
except perhaps that the ROM
based ones do it better.

I found this package a little
disappointing a l though  t h e

3 Deep Sam 'Pattern' ____ F e b  1984
30 Bomb Ailey (Software IF/Milian I . Jan 1994
Action al the Heart lOarlitn41 . .  Sep 1983
Aid i Lincoln I J a n  1984
Alien Destioyets (Peasant Point) Aug 1983
Alphabets 10 &Hi     A l a t  1983
Anoll'Onielable.Atineral

(Bourne Educational) .... , , , , , ,  Oct 1983
Aento 'Software trwassen) .  May 1993
Arcadians lAusinsoftl   A u g  1983
Atlantis !Lilt) M a r  1983
Beetcalc 'Gamins' ... .  Sep 1983
Beebsynth "Claris/ ....   N I N  1983
&Hardt 'HA HI   M a i  1983
Benet to the East Delete _.... M a r  1984
Bun Fun 'Squirrel   A u g  1983
Business Games lAvensalt1   M a i  1984
Canyon (BBC Set/     O t t  1983
Cashbook I Gerninn   A u g  1993
Ceek of Readies (Acomeet)  J e t  I 984
Chew i Bug Emu , A p r  1993
Chess lAtomsonl   D e c  I 983
Chess 'Computer Concave   D o c  1983
Carcee i Digital Fantasia) . . J a n  1984
Ceased Caw I teal 91 .... • F e b  1984
Commercal Accounts (Genteel ,. Jun 1983
Community (lew)   N i r 1984
Connect 410etabase)   A p t  1983
Countdown to Nam lAcernwel J u n  1993
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Teletext designer with the chan-
ges mentioned could be the best
on the market.

Alan Plume

Nice fun
but pricey
THE five programs in Fun to
Learn (Shards Software) for 6 to
12-year-olds are Count. Mixer,
Calculator. Starship and Code-
breaker. T h e  presentation i s
excellent, although most o f  the
bas ic  i d e a s  a r e  r a t h e r
unimaginative,

The opening display has good
colourful graphics and sound
which would capture the atten-

STARTING AT THE DEAD END
LET'S face it. we BBC adven-
turers a re  becoming spoi l t .
There are so many top  class
games about now that a  new
adventure has t o  have quality
and imagination t o  grab the
attention.

And so, having loaded A&F's
Horror Castle, and sat down in
front o f  the TV set, I was a bit
disappointed at first.

"Your objective is to release a
beautiful princess . . . "  What .
another one? These days. you
can't move inside the average
castle wi thout  t r ipping over
imprisoned princesses.

There seem to be an awful lot
of them about — or could it  be
just one terribly unlucky girl?
No matter. On with the game.

My second disappointment
came a lmos t  immed ia te ly.
Text-only adventures are greatly

County ISJAI ,,Bryarast ,  N V  1984
CON Attack IA& F Software .. F e b  1984
nem I Optimal   J a n  1984
Deliyeet I Paean Syrian'   A p r  1984
Otiol's Causeway °Cavite,'   S a p  1983
DES 'Amami  S a p  1903
DES 'Willard) .. S e p  1903
DES lAmcom) ... . .  .    O c t  1993
Oisc Execute Notion Software  J a n  1984
Dagen Rette I Salamendett O c t  1983
ECED 'Cattle/1   M a y  1983
Escase from Mombasa Alpha

!Program Pouted ..   A p t  1984
Escape from Orion tHopesoh I   Nov 1993
Essential French Verbs 'Carmelite/ Dec I 983
Fecemaker lAsk i J o n  I 584
Firehawks i'Pottern)   D e s  1993
Forth 'Leal 9)   N o e  1983
Crone IA& i Software/   M i r  1983
Fungemes188C Soil) A p r  1983
Galachc Frrebird 'Kansas! N o v  1983
German Sentence Practice

'Educated Neil   D e c  1963
Galion% lClarts Spelt A p r  1983
Great Britarn Ltd ISrmon Haien J u n  1993
GeneMete "Sanwa,* Invasion)   N o y  1983
Hido& Seth %lit   ,  J a n  1904
Home Finance 'BBC Sell   M a y  I 993
Hopper iAcernsolt)   S o p  19113

tion of  the user immediately.
Count displays a  random

number o f  characters o n  the
screen, and you have to count
how many you can see.

The computer tells you  i f
you're right or not, whether your
response is  fast o r  slow and
updates the score.

Mixer is an anagram program
in which one has to  guess a
mixed up word. Clues can be
sought. but each one reduces the
number of points scored.

Words of up to nine letters are
used. and one can also enter
words of one's own for a friend
to guess at.

Calculator gives practice in
adding, subtraction, division or
multiplication.

enhanced by' imaginative de-
scriptions of  the locations.

The initial set-up in Horror
Castle is this: "You are at a dead
end". Hardly deathless prose.

By now I  was expecting a
pretty poor game, and was ready
to reach the poison pen.

But an hour later I realised I
was well in to the game and en
joying it.

Although it isn't a very long
game, nor a particularly difficult
one, there are enough puzzles to
intrigue even the most seasoned
campaigner.

The HELP and EXAMINE
commands a r e  useful ,  a n d
there's a nice little twist at the
end, just when you think you're
cantering home.

Admittedly there are a  few
spelling mistakes that impart a
vaguely amateurish feel. bu t

Hyperdrive kIJKI - - - - .  Mar 1983
inhentance ISenien Nene J a n  19113
Invaders IIJKI .  . . . .  Mar 1983
Invaders 'Wynne Invasiont .   May 1983
Jeninf Maths Pack I Program Posted Oct 1983
tat's Ceurel (Aelt1   J a n  1984
Marklat lOpiona Seree-aqe;• A p r  1984
Mary Rose &no' .. „ .  • J a n  1984
Mama Bass 'Ammon' A p t  1984
Music iBLE Software' A p r  1983
Malin Editor 'System)   D o c  1963
Noun Syetees4er Ilk/ Byte) .. J u l  1983
Numbs, Plotilet "Ask) . J a n  1984
Oblivion "Bog Bee   A p t  1984
Old Father Time 164 Eletel  J a n  1984
Package DO') "Software Inesewil Jun 19E13
Nein*. "Oakleall   M a t  1904
Pante IA& F Sentare .   M a y  1983
Pascal. Separates. Puncaran

IChatesest   e l m  '983
Plato Compute 'kennel!'   F e b 1 9 0 4
Pengo I H Sett   . .  Feb I 984
Pe.801(efellre Duni ['Seeman'  J a n  1994
Physics (Plogrom Power)  D e c  1993
Physiological Simulation (Flyways' On 1193
Paso's lArewnstal   M a i  1984
Prete Monitor Method' M a r  1984
Norms I 'BBC Solt)   A p r  i 983
Roche Raid lAcetrisoft I .   J u l 1 9 1 1 3

Starship is the best o f  all. a
"Hangman" type game. A  col-
ourful starship and alien appear
on the  screen, w i t h  on l y  a
building between them.

You have t o  guess letters
making up a mystery word, or
the alien zaps a  laser beam
towards you.

The graphics are simple but
effective, as  a re  the  sound
effects.

The f ina l  program. Code-
breaker. uses simple letter-for-
letter codes to  be solved. You
can create your own codes. or
type in words and sentences to
be coded for you.

This is a nice collection bui I
find it rather overpriced,

Jane Jackson

overall, i t 's well pu t  together.
and good fun.

Not a great game. but a good
one. and ideal f o r  the inex-
perienced adventurer.

James Bibby

Shoes Dump 'Mao M a r  1984
Sea Lord lite-Bee)   P a t  1984
Shtinkine Prolapse (A & F Schmitt" Apr 1984
Some (BP Eclutationall   J u l  1903
Snapper lAcoinsottl • D e c  1919]
Snooker lAcomsottl  O c t  I 983
Snowball 'tool 9)   F e b  1994
Space Pirates i Bug Beet   M a t  1903
Sphiar Adventure lAcornsoll I J a n  1994
Spreadaheet IMnall N o y  1993
Spr Me. Gen I °ACC' D e c  1983
Spy lSysteml N o y  1983
Star Maze II 'Karts*/   O c t  1983
Sleshie Command tarootneoft) O c t  1983
Supergoel 'Squirrel   N a .  1984
Swoop 'Program Powell   S e p  1983
Testes IBBC Soh I   N o v  1983
lessIH&HI   A p f  1983
The Gana (Dobson I  J a n  1984
'batsman Du "Bourne (tediums!) Sip 1903
Ttethor (SSC Sohtt M a r  1904
Vu-File 'felon' N o v  1983
White Kmght 188C Soh! O e c  1983
Mortising illourne tiocatenal a O c t  1983
Wordenae ICornputei Concepts i Jut 1983
Zany Kong (Solar Sets S e p  1983

Need a hack numbet? You can order
with the leeM on Pawl 191
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FIRST AID!
DUALSCREEN MONITOR ROM
AID is now clearly established as the finest machine code monitor
ROM for the BBC Micro. Designed for beginners and experts. AID
is both powerful but still very easy to use. With a comprehensive
set of over 40 commands AID will satisfy the demands of the most
experienced programmer. Beginners also wil l  soon feel at home
with AID's friendly prompts and responses which make it such
a good learning aid.
AID can tackle many tasks, from debugging machine code
programs to revealing the secrets of machine code games using
the unique and highly acclaimed DUALSCREEN graphics feature.
Delving into the mysteries of the OS ROM you wi l l  find AID a
source of lasting interest.
If you are taking your first tentative steps into the world of
machine code or planning to write a chart topping machine code
game then you can have no finer help than DUALSCREEN AID.

Acclaimed by the press and users alike
i i M y  immediate impression of AID was that i t  was a very professional product A I D  offers addit ional features

far in advance of other monitors •  I  found i t  easy to use, part icular ly as the user guide is very thorough and accurate
I wish I had something l ike  this when I first started dabbl ing in machine code T h e  last facet I explored was the

DUALSCREEN faci l i ty,  which is perhaps the pearl of the system I n  conclusion, AID seems a must for the serious machine
code programmer ar ida very useful learning aid for the novice, it is a highly professional product in every way and could
prove to be the standard by which others are compared. 11, - T h e  Micro User" J'anuary 1984

t f i  Having had your AID ROM 'under the bonnet' for two whole weeks I am at last able to escape its fascination in
order to say how del ighted I am wi th  i t  A s  a beginner at assembly language programming, I  am f inding your ROM
not only a very useful tool but also a real revelation, l ike having a window into the 6502 and the whole working area of
the micro I t  is  very impressive and I  am grateful that such a powerful faci l i ty exists at a l l  I  cannot see how such
an impressive feat of programming as your incredible AID faci l i ty can be anything other than a runaway success •  I
would l ike  to add my grateful thanks. 9,  C .  Dent, Portsmouth

CASSETTE T h e  original
cassette version of AID (fewer
commands) is still available.
Easily transferred to disk. Price
£10.00 — p&p for cassette plus
25 page manual.

L I N C O L N  D e p t  DP1, 22 Lagan WalkPeel Hall
M i c r o s y s t e m s  Manchester M22 5WG

AID ROM
plus

42 page
user manual

POD

•IM • • • • • • • • •

E28p&podd
LIKE 1.50

EuropeE3.00
Outside Europe

E4.50

The most advanced machine code AID for the BBC Micro
PROGRAMMERS!

Lincoln Microsystems will consider high quality
BBC Electron Software for marketing in the UK and

abroad. Advice and assistance is available for promising
products. Excellent royalty cash purchase package.

May 1984 MICRO USER 9 3



Write your own 'Arcade Action germs with D.A.C.C.

$p) cliM=1 lan
This amazing and revolutionary now piece of software, written for the
B u t  Mode l  B  by  Dennis Ibbotson, represents the  biggest step forward
for BASIC  programmers a n t e  t h e  relleasa o f  the  BBC Micro  iteetl. I t
allows you t o  create multi-coloured, fast  moving SPRITES,  controlled
simply f rom your o w n  BASIC program. N o w  you can wr i te  the kind o f
''Arcade Act ion-  games you always dreamed o f  writ ing before you
discovered that  B A S I C  c e n t  achieve the  speeds nocesaary. Unt i l  now,
only experienced machine-code programmers could produce "Ghoul
Gobbling Monsters' .  and - L i g h t  S p e e d -  spacecraft. W i t h  SPRITE
GRAPHICS al l  the  creates and obiects you can imagine are at your
command, moving smoothly a t  any speed and i n  any direction you
choose. Incrodibily, SPRITES can bs created using ALL SIXTEEN logical
colours -  sight steady and eight flashing. And es if that ware not enough
you animate your SPRITES wi th  individual movements such ea " a  man
who walks" ,  - a  bird that  l isps i ts  w ings - ,  "invaders tha t  pulse
menacingly-, t h e  possibilities are endless! W h e n  you o w n  the  SPRITE
GENERATOR package you have access t o  every sort  o f  high-speed
animation technique you need. Buying expenehre machine-coda games
may become a thing of  the past. Look at the following impressive list o f
features you can access f rom your o w n  BASIC program..

•  U p  t o  3 2  SPRITES o n  screen a t  any t i m e

•  Limitlees SPRITE design using t h e  SPRITE Generator program
included in the package allows ALL SIXTEEN logical colours " in  each
SPRITE-  i f  desired. Full  operating system capability o f  logicallectual
colour assignment.

•  There can be  up  to  E I G H T  different SPRITE D E S I G N S  active at  one
time, each of which can h a m  up to THREE "CLONES",  (copies of the
primary SPRITE b u t  each w i t h  individual movemeM control).

•  Each SPRITE actually hisia T W O  images which given slight differences
will achieve the  animation effects when the t w o  are alternated. Or,  i f
you choose, g ive  t h e  t w o  images totally different designs and you
have created t w o  SPRITES out  o f  one,  usable alternately. This
technique can also be applied to the CLONES which moans that aN 32
SPRITES can b e  animated, multi-coloured, moving obiectei l l

•  Once  you have completed t h e  design o f  your SPRITES using the
simple grid-based genermor util ity, they  and t h e  high speed
machine-code routinge that  control their movement are secreted into
RAM and  t h e  BASIC system is ready t o  accept your o w n  program
linos through which you can direct t h e  SPRITES t o  appear, move,
disappear or  lust remain stationary, wi th  the  simplest commands you
could imagine.

•  S P R I T E S  can be  l inked together in  p a r e  or  groups to  produce large
,scale animation. O f  course, I I  you w ish  they  can b e  as small as  a
single pixel_

•  Yo u r  o w n  creations can move in front  o f  each other w i th  no loss o f

SPRITE-GEN is supplied as a package containing:
* * *
p e a
* * *
* * *

Sprite-Generatu, program
Two fast-action demonstration programs
Sprite-Gen control routines
Illustrated user manual with examples arid listings

All for only E  1 7.95 (pp and VAT  included).
In U  $ 4 9  95

•  G U N S  O F  N AVA R O N E  •  F IRE-CHIEFa B O U N C E RI N T R O D U C I N G  •  SPACE PILOT TEST

S U P E R  •  CREATURES OF T H E  DEEP •  SPACE RESCUE
•  CHOPPER-CHASE

The best value in arcade-type games available today Seven eaciting games on
rine cassette using full colour so ,nd  . , i t  rna.zhine code. B B C  Modeb13) ONLY
£8.95 I  OP and VAT  included)

D R A G O N ,  A T A R I  4 0 0 / 3 0 0 ,  B B C  M O D E L / B
747 FLIGHT SIMULATOR

Superbly realistic instrumentation and
pilot s view in lifelike simulation which
includes emergencies such as engine fires
Stud systems failures This program uses
high resolution graphics to the full to
produce the most realistic flight-deck
display yet seen on a  home computer.
There are 21 real dials and 2 5  other
indicators (see diagram!. Your controis
operate throttle ailerons elevators, flaps,
stale toolbar$. landing gear. re'olitS0 thrust,
brakes etc .  You see the runway in true
perspective. Uses joysticks and includes
options to  start with take-off or random
landing Opotnath " A  real simulation, not
just another f a m e : .  ivour Comp Apr  133).

CASSETTE E9 .95  ipp and VAT included'.
In u  S. $ 2  2.915 Ipp included)

TR S 8 0  C /C  3 2 f l

111111111B 6 3 E  • • • •

NOW O N
THE ELECTRON!

•  CO
401$

•  •  •  •  •
I =

i bed i t i )

•  3 a •  '
•031086

ACTUAL SCREEN PHOTOGRAPH

(t.1 k. onters despatched within 49 hours'

Dealer and foreign distributor enquiries now being taken.
Software writers -  sell your programs .n the U.S. through DACC.

fn LI S a i d e (  from sole distributor. Frank Ashton. Deal. MU2 .  P C  Box  7037
Chula Vista. CA 92012-7037.

'California residents add 6% Sates Tat /

11710 D A C C  Ltd.,  2 3  Waver ley  Road, Hinclity,  Wigan,  Lancs. W N 2  3 B N .
Please rust me.

qty. SPRITE-GEN at E l  7.95 each ISBC Mockakil only

-  otY SUPER-7 at Ea 05 each (BBC Mode1.1 only/

Qty. 747 FLIGHT SIMULATOR at C9.95 each 1state machine'

I enclose a cheque. P.O t o  the value of

NAME

ADDRESS

P O S T CODE

9 4  M I C R O  USER M a y  1 9 8 4

COMPUTER CENTRE

rHARDWARE
ACORN
Electioo
' I C
 BBC Modell'
8130 Motel El• * RFS
Opus 1 99K Oisk, Dior
PACE DISK DRIVES
PS01 1100K tingle) 40T
P502 1200K single/40T
P503 1400K emote) 4480T
P504 14001 tingle BUT
P505 1200K single 401801

EPSON
1.180
M O  VT

MOO
SEIKOSHA
GP !ODA
GP2SOK
STAR
&mum IONI BO calumet
Genii, 15 1132 colonist
MICRO PERIPHERALS
PACP 40 PriMer/Plotter

SOFTWARE
BUSINESS
Of MINI
Database
Stork Control
Invoices
Beeliceic
Cash Book
Fula Accounts
Els, Ledger
Bab Plot
Mallet
Payroll
Home Accounts

191100

399.00
489.08
17996

169 95
239.95
27995
244.95
254 95

Pt/011200K double) 40T   3 3 4  95
POD? 14001 doubts) 40T 4 8 9  95
PO0318001( double' 40601 ,  555 95
PD04 181301( double' BOT   4 1 9 9 5
P005 1490K nub's' 40(BOT 4 9 9  95
All drives include formantog disk one menus
MONITORS
Sens 12" Gran Scree  7 9 . 9 5
Finlay CM14 Monitor   1 9 9  95
Sanyo 14' Cot Mon inc. celle   2 1 9 9 5
Rumen 14" Cal Mal   2 4 9  95

ACCESSORIES
Li ON Double Dental INS ,  8999
Acorn DES     8 9 9 5
L.YL DES . 6 9 9 5
Amcom OFS 1  09 95
Tokenise 11 Digital Modein   1 9 9 5
Software tor shove (EIOM1     2 2  95
Software tat ebOctliCatal     1 4 . 9 5
Anelogue-Imocks   1 6 . 9 5
Switching Joyiticks     1 9 . 9 5
Sanyo Slim 34   2 4 . 9 5
Pit C5600 Data Rue     3 4 . 9 5
8 H. Light Pen   4 4 1 1 5

PRINTERS
SPECIAL OMR

EPSON FX80
• 1 6 0  C.P.S.• FRICTION/TRACTOR FEED

ONLY ( . . . . 1 7 c
INC VAT  1 - " I 0

2 6 9 , 9 5
294.95

.37500
549.95

199 95
269.95

269 95
389 95

129.95
Printer loan and ribbons manta* it mropollen
mon
SHIN WA
Shiroya EP80 180 column' 2 2 9 . 9 5

19 95
19 95
19 95
1996
 59 95
59 95

_19.95
19.95
19 95
19,95

3 9 , 9 5
Al, above on cassele plum old E2 it disc
pilfered

GAMES

AEL

AARDVARK
Zaino
trek

6,95
6.95

ADV INTERNATIONAL
Admiurtiiod 7 . 9 5
Pilate Adventure   7 , 9 5
loalooCattle 1 9 $
Swot Mission 7 . 9 6
A
Cherie Egg 9 5
Cylon Attack 1 . 9 5
ALLIGATA
Bug Blaster   7 9 5
Loom Risco   7 9 5
Eagle Empire 7  95
BUG PIE
Tern Kingdom Volley   9 5 7
GEMINI
Lamont   9 . 9 5
MunijIe Contiol   9  95

915
MELBOURNE HOUSE
The Hobtxt .
MICRO POWER
kale Gorilla 7 . 9 5
Heald inor   7  95
Bandits at 3 o'clock 7  95
Cybenron Minion 7 9 5
Martian Attack 7  95
Zarm   7 9 9
Nemesis   7 9 5
Poeirren 7  95
Intergalactic Toner 7  95
Chess 7 9 5
Lister Command 7 9 5
Alan Swirl 1 9 5
P SS.
The Seminal   1 9 5
SOFTWARE INVASION
Gunmen   7 9 5
30 Bomb Ailey 7 9 5
Attack on Alpha Centurei . 7 9 5
Itonts 7 9 5
SUPERIOR
Hunchback   7  95
Zoo: 7 1 5
Crary Pointer   7 9 5
Feuground   7 9 5
Stettin Mimes 7  95
Lost City   7  95
Gideons Gurnee 7 9 5
Hail Mocha* 7  95
Unions   7 9 5
Inyedets 9 5
VISIONS
Snooks,   8  95
Dare Devil Danis     7 . 9 5
DAC C.
14 Simulation     9 9 5
Sup,,?   7 9 5
Spoil Gen 1  195
VIRGIN
Microbe   7  95
COMPUTER CONCEPTS
Yemenite     4 4 . 9 5
Disc Doctor 3 2 , 9 5
Taimi 3 2  95
Graphite ROM 3 2 . 9 5
Gremlin 3 2 . 9 5
Communicate! f i e  9 5

MAIL ORDER
Heise iodises ell telephone am postal enemies
to the V i v o  &tench Neil  OrdSre deepolcheri h•
return oast Portal charges

Micro's Monitors D e n t  - ESC°
Actesserin 2  00 atemacw

Software - 50p
All prier include VAT at 15% VISAAt&

14 95

WIGAN'
11 M u n n  St. Wigan

tones WN1 101,
Tel: W W I  (0942) 44382

Cloud Wed.

PRESTON
49 Fishman, Preston

Lanes PR) 88H
Tel. Preston 107721 556250

Closed Mors,

r  PRICES CORRECT AT TIME OF GOING TO PRESS BUT 11
SUEOCT TO CHANGE WITHOUT NOTICE EBOE

BOLTON
23 Deensoets Bolton

GIL Menchemer 811 INN
Tel. 10204i 33512

Closed Wert

WARRINGTON
111 Bird, $t, Warrington

WA) 2AR
Tel 10925/ 313290

Closed Thurs.

CHORLEY
88 Merket Si. Chewier

Lens Pei 2SE
tel. Choke 102572) 74224

Closed Wed,

STOCKPORT
Little Undetbank, Stockport

Cheshire SK1 ILA
Tel 061 480 3435

Closed Thrill



95
8 95

7.95
7 95

7.95
1.95
7.95

95C

195
7.95
715
7.95
195
7.86
7,95
7.95

7.95
7,95
795

?IS

715
7.95
195
1.95

7.95
7.95
1,95
7.95
1.95
795
7,95
795
195
795

8.95
7.95

9 95
795

17 95

7 95

id 95

UlfitS
W

7.95
95

7.95
1.95

9 95
gIS
9.95

14.95

VISA

= E A

Best news yet for BBC Micro users
Now Available

CHESHIRE CAT
EDUCATIONAL SERIES

from
AMPALSOFT

CHESHIRE CAT
The First name in Educational Software.

An exciting range of top quality programs covering all
needs from pre-school to 'A' level.

Ampal Computer Services Ltd.
31 Woodbridge Road, Darby Green, Blackwater,

Camberley, Surrey.

iCksoc)

1



DATA
STORAGE

A data cassette
recorder that
perfectly
matches
the BBC
Micro E34.74
Fully compatible with the BBC
Micro and specifically designed
for data saving and loading. the
Pye data cassette recorder (with
free power pack and BBC lead)
Is guaranteed to end your data
storage and retrieval problems

CD800 dual E 4 3 1 . 0 0
CD 400S 40/80 track

watchable dual E 4 6 9 . 0 0
CD 800.5 40/80 track

switchable dual E 4 9 9 . 0 0
We are authorised Cumana
distributors -  dealer enquiries
welcome.

Cumana slim disc drives
CSX 100 single  0 4 9 . 0 0
CSX 200 single   E 1 9 3 . 0 0
CSX 400 single  E 2 1 5 . 0 0
CS100 single  E 1 6 9 . 0 0
CS 100E single   E 1 5 3 . 0 0
CS 200 single   E 2 0 9 . 0 0
CS 200E single   E 1 9 5 _ 0 0
CS 400 single   £ 2 3 3 . 0 0
C5400Esingle  E 2 1 9 . 0 0CD200 dual  € 3 0 5 . 0 0
CD 400 dual

The Hobbit
High speed floppy tape system
(No interface required)E135.00
Zero memory option E 2 5 . 0 0
(E18 if ordered with the Hobbit)

Our range of high quality
drives below are all cased
in metal to prevent
interference and data loss.
AMS 3" disc drives
AMS•3(S)100k Single E195.00
AMS-3111 200k Double E347.00

CARRIAGE
FREE ON ALL
PURCHASES

See panel on opposite
page for details of

discount club

Pace slimilne disc drives
Pace PSDI 100k

Single   E 1 8 5 . 0 0
Pace PSD2 200k

Single   E 2 3 5 , 0 0
Pace PSD3 400k Single 140.80

track, swltchablei E 3 0 5 , 0 0
Pace PSD4 400k Single

(80track)   E 2 8 5 . 0 0
Pace PSD5 200k (40/80

track, switchable) E 2 3 5 . 0 0
Pace PDD I 200k Double

(40 track)   £ 3 3 8 . 0 0
Pace PDD2 400k Double

(40 track)   E 4 4 9 , 0 0
Pace PDD3 800k

Double 140/80 track,
switchable)   £ 5 7 9 . 0 0

ll
This utility, enabling you to
transfer your programs
from tape to disc, is offered
FREE with each disc drive
purchased.

96 MICRO USER M a y  1984

NEW ADD-ONS
Sweet Talker iCheeloh). ..11
latest speech synthesis d i ce
for the BBC.
•  Easily fitted -  no soldering
*  Uses allophone system -

gives unlimited vocabulary.
*  A l l  normal BBC sound

features are unaffected.
*  Available now)

Superb value at E21.50

Sureshot Joystick: A really
high quality Joystick for the
BBC Micro.
*  Se l f  centering action.
*  Tw o  fire buttons.
*  Rugged construction

E16.50

COMMS
Micronet
We inytte you to loin one of the
world's largest databases.
To join Micronet you need:
•  Prestel/Micronel

subscription E13_00/qtr_
This will be invoiced to you
by Prestel; application forms
included with each order.

•  Hardware
'Modem 1000  E 5 6 _ 4 8
or Telemod II (includes
automatic transmitireceive
switching)   E 7 3 _ 8 7

•  Software
Cassette based  E 1 3 . 0 0
or ROM based  E 1 7 . 3 5

Acorn Teletext Receiver
Enables you to download
programs and access the
Ceefax database C 1 9 5 . 6 5

Pace Communications:
Commstar easy to use
communications ROM enables
BBC to 'talk' with other micros
l Modem required). E 2 9 . 5 7

All prices exclude VAT.
UK customers please

add 15%.

CONSUMABLES
Blani,, data sassene,

(boxof 10)  € 4 . 3 5
Hobbit micro cassettes

(boxof 6) „..   € 2 0 . 0 0
Double sided (100k x 2)

3" discs  E 4 . 3 0
Single sided, single

density CDC discs
(boxof 10)  0 6 . 0 9

Double sided, double
density BASF discs
(boxof 10.1  E 2 6 . 0 4

UTILITIES
Toolstar A powerful new utility
ROM wilKh adopts a new
approach to program
development aids ,,  E 2 9 . 5 7

1 year
 GUARANTEE

on all our
products

MICROS
No waiting!
Phone in your
order for the
BBC Micro
before 12
noon and wel l
despatch same day!
BBC Model B Latest

sixxAcation OS 12 E346 00
BBC Model B Includes Acorn

OFS E 4 0 7 , 8 2

Replica
The Kes

CHAMELEON
This is a MUST for
programmers - take your
pick from 4,096 colours!
Let Chameleon bnng your:
programs to life with trulyauthentic colours. Mix and
match the exact shades you
require to give new depths of
realism to your graphics.
Choose from all the colours of
the rainbow -  and more' It's
that simple w i t h  this amazinc
hardware add on for the BBC
Micro. Phone for details
RGB version   E 7 7 , 4 0
IV version   E 8 6 . 0 8

AU equipment listed here is
avadable for rental on a doily.

weekly or monthly basis.
Ask for details.

DISC
UTILITIES

i:10.43'.
i:11.26•

• State 40 or 80 truck
Offered free with any disc

drive.

Carriage on
all our hardware
rill< customers ciniv )

MONITORS
Microvitec 1451 medium

resolution  € 3 2 5 - 0 0
Microvitec 1431 low

resolution  E 2 1 5 . 0 0
Micmvitec 14311' colour
monitor and composite

video   E 2 4 9 . 0 0
Kaga 12" amber screen high

resolution  E 1 1 9 . 0 0
Kaga 12" greet screen high

resolution .   E 1 0 9 , 0 0
Zenith green screen   E 7 5 . 0 0Normende 14" monitor

and portable i vStandard   E 2 1 8 . 0 0
- Remote control €230 .00

Specially designed for use both
as a monitor and a television
(not rust a modified W), the
Nordmende represents a
perfect answer to the over-use
of the domestic TV - at a price
less than many comparable
colour monitors.

The above prices are inclusive
of connecting leads for the

BBC Micro.

ADVENTURE/
LEISURE

Acornsolt
Castle Riddles  E 8 . 6 5
Countdown Doom E 8 . 6 5
Kingdom Hamil E 8 . 6 5
Phil 'Sers Quest  E 8 • 6 5
Sphynx Adventure E 8 . 6 5BBC Soft
Dr Who E 8 . 7 0
Bog-Byte
TwIn Valley Kingdom  E 8 . 2 6
Digital Fantasia
10 Little Indians   . E 8 . 9 5
Allow Death Part 1  E 8 . 9 5
Arrow Death Part 2  E 8 . 9 5
Circus  E 8 , 9 5
Escape Pulsar 7  E 8 . 9 5
Feasibility Experiments E 8 . 9 5
Golden Baton  E 8 - 9 5
Persus Andromeda E 8 . 9 5
Time Machine  E 8 _ 9 5
Wizard of Alts,rz  E 8 _ 9 5Lothlorien
Adventure Master E 6 . 0 4

E8.95
Virgin
Space Adventure
Visions
Snooker  . . . . .  ,  €8,65
Twin Kingdom Valley E 8 . 2 6

ARCADE
GAMES

A &
Cylon Attack € 6 . 8 7
Chuckle Egg  . . E 6 . 8 7
Acornsoft
Arcade Action   E 1 0 . 3 5
Arcadians  E 8 , 6 5
Chess   £ 8 . 6 5
Cube Master  E 8 - 6 5
Drafts Reversi   . . . . E 8 , 6 5
Hopper E 8 , 6 5
JCB Digger E 8 . 6 5
Meteors  E 8 . 6 5
Missile Base E 8 . 6 5
Monsters E 8 k 5
Planatold  E 8 . 6 5
Rocket Raid  E 8 . 6 5
Sliding Block Puzzle . . . .  E8 .65
Snapper E 8 . 6 5
Snooker
Starship Command ,.• E 8 . 6 5
Super Invaders E 1 1 6 5
Attack  E 6 . 9 6
Alligata
ABM E 5 , 1 7
Bug Blaster  E 6 . 9 1
Contract Bridge  E 5 , 1 7
Cosmic Asteroids E 6 . 9 1
Dambusters  E 6 . 9 1
Eagle Ernpire  E 6 . 9 1
['mit Machine  E 5 . 1 7
Lunar Rescue  •  E6.91
Monaco E 6 - 9 1
Primary Art E 6 . 9 1
BBC Soft
Canyon E 8 - 7 0
White Knight    E 9 . 1 4
Computer Concepts
Android Attack  E 7 . 7 8
Snake  E 7 . 7 8
DACC
747 Flight Simulator  E 6 . 9 1
Space Shuttle  E 6 . 9 1

Lothlorien
Battlezone 2000
Johnny Reb
Roman Empire
Stolen Lamp
Wamiaster
Microdeat
Air Traffic Controller
Space Shuttle
Oakleaf
Shuttle Pilot
Optima
Asteroid Miner
Atomic Protector  E 6 ,
Bed Bugs  E . 6 . 0 1
Omega Probe E 6 . I XSeawolf L b .
Postern
3 D Deep Space
Micro Power
Adventure
Alien Swirl
Asteroid Storm  E 6 3
Bandit SUclock  € 6 ,
Bumble Bee  E 6 9 1
Caveman Adventure € 6
Chess  C h M
Cosmic Combat ...... E 6
Cowboy Shootout  E 6 . 9 1
Croaker  E f t
Cybertron Mission
Danger 11.KB.
Dorton Decorator
Escape Moonbase A  €6 . 9 :
Felix Factory   € 6 . 9 ]
Felix & Fruit Monsters €6.91

0

Galatic Command £ 6
hell Dnver € 6 :
fritergalatic Trader
Killer Gorilla   L I I I
Labrynths Lacos  i 6 . 1 1 .
Laser Command  € 6 . 9 1
Martian Attack E 6 . 9 1
Moon Raid et £ 6 . 9 1
Nemesis , i b . 9 1
Positron   € 6 . 9 1
Space Jailer  £ 6 . 9 1
Swoop   E 6 . 9 1
Timetrek   E 6 . 9 1
Wizards Challenge £ 6 . 9 1

E6.9221"
Softspot
Transistor's Revenge
Romik
Alien Breakin
Atom Smasher E 6
Birds of Prey  E 6 . 0 1
Shark Attack   / 2 5 . 0 1
Superior Software
2002  E 6 . 9 1
Alien Dropout  E 6  91
Centipede   E 6 . 9 1
Coklitz Adventure € 6 , 9 1
Crazy Painter  € 6 . 9 1
Cribbage  € 6  91
Fairground E 6 . 9 1
Froin!er E 6 . 9 1
Fruit Machine  £ 6 9 1
Galaxians  £ 6 . 9 1
Gideons Gamble  C 6  91
Hunchback  E 6  91
Invaders £ 6 . 9 1
Lost City  € 6 . 9 1
Pontoon  € 6 . 9 1
Road Runner  £ 6 . 9 1
Space Fighter   E 6 . 9 1
Star Trek Adventure  £ 6 . 9 1

Persona) shoppers can obtain the products adoertised
on these pages from the following retail stores:

•  Stockport Micro Centre,
4/6 Brown St.. Stockport. Greater Manchester.

(Tet 061-480 0539)
•  Wilmslow Micro Centre.

62 Grove Street, Wilmslow. Cheshire.
(Tel: 0625 530891),



c Centres

Rease indicate method cripoymerN Name

n i C h e q u e  payable toN a t i o n a l % a n Centres
Address

I 1  Acceia Marc .10:ard No
Tel No
Signed

1

MAIL ORDER DIVISION
Y2":2Ier 061-429 8080on

24 hours answering service outside office hours
Or use the order form below

24
hours

service

E6.04
E6.04
E6.04
E6.04
f6 91

E6.96
E6.96

E8.65

E6.04
C6.04
E6.04
£6.04
E6.04

£6.91

E6.91
E6.91
E6.91
E6.91
E6.91
E6.91
E6_91
E6.91
E6 91
E6.91
E6.91
E6.91
E6.91
126.91
E6.91

• E6.91
• £6.91
E6.91
E6.91
E6.91

• E6.91
E6_91
E6-91
E6.91
£6.91
E6.91
E6.91
£6.91
E6.91
E6.91
E6.91

E6_91

E6_08
E6.08

• E6.08
f5.01

£6.91
E6.91
E6.91

. E6,91
E6_91
E6-9I
E6.91
E6.91
E6.91
E6.91
E6.91
E6.91
f6.91
E6.91
E6.91
£6.91
E6.91
E6.91

Seri

:er.

OUR TOP BEST-SELLERS
•  Cylon Attack (A & F a s t  and funous Arcade

action to test your reflexes to the limit. Excellent
graphics and highly addictive. Be warned! E 6 . 8 7

•  Fortress (Pace). You are in command of a star
fighter dicing with death in low level flight.
Excellent 3D fast moving graphics. An original
good value game.  E T  70

•  Transistor s Revenge (Soltspo). You are as
the core of a printed circuit board required to
defend your territory from invading components.
No technical knowledge required to extract many
hours of fun!   E 6 . 9 1

•  747 Flight Simulator (Dr Soft). With this
extremely realistic flight simulator, you talse•ofl,
navigate and land your own Boeing 747 Jumbo
Jet. Keyboard or joysticks option   E 6 . 9 1

•  Killer Gorilla (Micro Power)_ Ever popular.
Dodge tumbling barrels and blazing fireballs as
you battle to rescue the damsel in distress.
Gripping multi-level action. ........... .    th_  9 I

BARGAIN OF THE MONTH
The new one from A & F - Chuckle Egg
The nightmare has begun' Just when you thought it
was safe you must think again. Plenty of thrills and
spills in this progressive game which requires a great
deal of skill at the higher levels.
Special price valid to
May 31. 1984 E 5 . 8 7

How to
get a
generous
discount
on all

\micror
J.

r, "1"•1'.-q160-0 -t))iuter
your purchases!
WHAT YOU DO

Either purchase three items of software for the price of
two (lowest priced item free) or make purchases to the
,..•lue of E100 or more
WHAT YOU SAVE
1. A l l  subsequent purchases totalling over E.25 are eligible

for discount o f ,
•  i a t  on software •  5% on hardware

when you quote your membership number.
2. I f  you buy at least one item of software every month

you get 10% discount on au such purchases Ask for a
registration card to take advantage of this scheme,

3. The opportunity to enter the members' competitions
run throughout the year. Just ask for competition entry
form when you send in your order.

Ask for an application tomi at any of our outlets Or write
for a form to:

National Micro Centres Computer Club.
36-38 St Petersgate,,
Stockport SK1

• Discount only applies to our normafpnces and not to any
speciat offer prices which may be in force for the time
!wing.

Software
Galore!

GRAPHICS/
UTILITIES

Acomsoft
Creative Graphics  E 8 . 6 5
Graphs &Charts  E 8 , 6 5
Picture Maker  £ 8 . 9 5
Turtle Graphics . . .  E 1 4 . 6 5
6502Devel System £ 4 3 . 3 5
BCPL    £ 8 6 . 6 5Forth   £ 1 4 . 6 5
Lisp   E 1 4 . 6 5
Microtext  E 4 3 . 3 5
5 Pascal     E 1 4 . 6 5
DACC
Sprite Generator   f  15.61
Oaldeal
Paintbox . . . . . . . . .  , E 8 . 6 5
Screenplay
Paintbox   £ 8 . 6 5
Animator   £ 1 0 . 3 9

EDUCATION
A S K
Children Space  E 8 . 6 5
Cranky   E 8 . 6 5
Facemaker  £ 8 . 6 5
Hide 'n• Seek  . 1 8 . 6 5
Leis Count  E . 8 _ 6 5
Number Chaser  E 8 . 6 5
Number Gulper  E 8 , 6 5
Number Puzzler   . . .  £8.65
'Table Adventures   . . .  E8.65
Words Words  E 8 , 6 5
Acomsoft
Algebraic Manip  E 8 . 6 5
Business Games . .    £ 8 . 6 5
Chem Analysis   E 1 2 , 0 0
Chem Simulation   £ 1 2 . 0 0
Chem Structures   £ 1 2 . 0 0
JdT5 .      E 1 0 . 3 5
Missing Signs .   E 1 0 . 3 5
Number Balance .. £ 1 0 . 3 5
Peeko Computer .... . . .  E8.65
Sentence Sequencing E10.35
Tree Knowledge  E 8 . 6 5
Word Hunt  E 1 0 . 3 5
Word Sequencing .. E 1 0 . 3 5BBC Soft
Early Learning  £ 7 . 9 6
Fun Games  E 8 . 7 0
Taxcalc     E 1 5 . 0 0
Vu Type  f  14.00
Comp Programs' . . . E 8 . 7 0
Comp Programs 2   . E 8 . 7 0
Ivan Berg
, .. Lou    E 1 1 . 0 0
Crime Detection   £ 1 1 . 0 0
H i s t o r y  Q u i z  .    E l  1 - 0 0
MILAIC Q1.112   E 1 1 . 0 0

Royalty Quiz   £ 1 1 . 0 0
Science Fiction   1 : 1 1 . 0 0
The DatingGame   E11 ,00
Theatre Quiz   1 : 1 1 . 0 0BBC Sort
Painting   £ 8 . 7 0
Drawing  £ 8 . 7 0
Games Strategy  £ 8 . 7 0
Music E 8 . 7 0
Tool Box ,..   E 1 8 . 2 6
Clares
Joystick Utility   £ 5 . 2 2
Rephca II . .    £ 1 0 . 4 3
Shadow.   .  £6.95
Singlekey Entry    £ 4 . 3 5
The Key     E 1 1 . 2 6
Graldisc     £ 1 1 . 2 6
Grafkey  £ 7 . 8 2BLS.
Animal VeglMin  £ 7 . 8 0
Happy Letters   £ 7 . 8 0
i {zippy Numbers  £ 7 . 8 0

Map Rally . £ 7 . 8 0
Timeman Or ie 1 3 . 8 0
Timeman Two   £ 7 . 8 0
Word Hang   .  £ 7 . 8 0
World Wise   E 7 . 8 0
Chalksoft
Invisible Man  E 6 . 0 4
Angles   . . .  E9.78
Ants  £ 8 . 0 4
Capital Letters,   £ 9 . 7 8
Das Schloss    £ 8 . 0 4
Decimals   E 8 . 0 4
Eiffel Tower   £ 8 . 0 4
Gobbledegook  £ 8 . 0 4
Gravity& Forces  £ 9 . 7 8
Hot Line I : 9 . 7 8
Inkost  £ 6 . 0 4
Letters  £ 9 . 7 8
Metrics Quiz  £ 9 . 7 8
Note Invaders  .  E8.04
Pirate   £ 8 . 0 4
Puncman 1 & 2  E 8 . 0 4
Puncman 3 & 4  E . 8 . 0 4
Reversals   E 8 . 0 4
Rhythm & Pitch .  E 9 . 7 8
Sequences C 6 _ 0 4
Story A £ 6 . 9 1
Top of the Pops E 8 _ 0 4
Triangles E 9 . 7 8
Words &Pictures E 8 , 0 4
Wordskill   . .  £8.04
Computer Concepts
GraphicsiROMI   E 2 8 . 0 0
Disc Doctor (ROM)   E28.00
Gremlin IROM) .   C 2 8 . 0 0
Termi (ROM)   £ 2 8 . 0 0
Optima
Optimon  E 6 . 0 4
Datext  C 7  78
Markint   £ 7 . 7 8
Quicksilva
Beeban   E 1 3 . 0 0
Music Processor ,   E 1 3 . 0 0
Simon W Hesse'
GB. Ltd ..... ,. E 6 . 0 4
Inheritance  C 5 . 1 7
Triple Pack ....... . . . .  E15.61
World Travel  E 5 . 1 7
Clares
Counting  £ 5 . 2 2
Hue Men   £ 5 . 2 2
Intro  £ 8 . 7 0
Matching  £ 6 . 0 9
Shape Men    £ 5 . 2 2
The Garden  £ 6 . 9 5
Diamondsoft
Maths Spell  £ 6 . 9 1
Golem
Education I. .   £ 6 . 9 6
Education 2  £ 6 . 9 6
FunuAth Words  £ 6 . 9 6
Kataltombs.   .  £5.17
Logic & Cunning  € 4 . 3 0
Supedife    £ 4 . 3 0
Good Housekeeping
Mr TA:phabet   £ 1 1 . 2 6

Mr I  Measuring   £ 1 1 . 2 6
Mr -r Money Box  £ 1 1 . 2 6
MT T NumberGame E 1 1 . 2 6
Mr I  Shape Game  E l  1,26
Mr I  Tells Time  £ 1 1 . 2 6Cosmos
Spanish Level B  £ 8 . 6 5
French Level A £ 8 . 6 5
French Level B   E 8 . 6 5
German Level A   £ 8 . 6 5
German Level B 1 2 8 . 6 5
Spanish Level A .  C8,65
Micro Power
Where  E 6 . 9 1
World Geography .. £ 6 . 9 1
Mirrorsott
1st StepS MT M £ 7 . 7 8

BUSINESS
Ac01111801t
Accounts Payable ..... E 2 1 . 7 0
Accounts Receiveable C 2  L70
Collectors Catalogue £ 1 0 . 3 5
Database . . . .    E 1 0 . 3 5
Desk Diary ,  .....Forecast
Invoicin
Mailing

£10.35
£ 2 1 . 7 0

tern   £ 2 1 . 7 0
Membership Manager E10.35
Order Processing  E 2 1 . 7 0
Pers Money Managem't E10.35Purchasing  £ 2 1 . 7 0
S.0 Magic Garden 1 8 . 6 5
Stock C:ontrol  £ 2 1 . 7 0
Mew   E . 5 2 . 0 0
Mew Printer Driver  E 8 . 6 5
k,riew Sheet  E 5 2 . 0 0
BBC Soft
Home Finance   0
Record Keeper  E 1 2 _ 0 0
Computer Concepts
Wordmse (ROM)  £ 3 6 . 0 0
Diamondsoft
BusinessAccounts  £15 .61
Aerate     E 1 2 . 1 3
Home Accounts  £ 6 . 9 1
Gemini
Cashbook   E 5 2 . 1 3
Database  £ 1 7 . 3 5
Easi Ledger   £ 1 7 . 3 5
Final Accounts  £ 1 7 . 3 5
Graph Plot   e 1 7 . 3 5
Home Accounts   £ 1 7 . 3 5
Invoice &Statements t  17.35
Maillist   £ 1 7 . 3 5
Payroll   E 3 4 . 7 4
Spreadsheet  £ 1 7 . 3 5
Stock Control   £ 1 7 . 3 5
Word Processor  £ 1 7 . 3 5
Merlin
Scribe     £ 5 2 . 1 3

All prices exclude VAT.
UK customers pleaseadd 15%.1ORDER FORM

/lease supply the , f k r i qherr

Attractive credit ICI111%
Phone lair dela,

Post ro
NATIONAL MICRO CENTRLS.
36 st Paterssate.
Stockvuri SKI  f l i t

AT IS%
Carnage F R E E
TOTAL

MU
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Pthe magic world of machine
code is at your finger-tips...

ASSEMBLY
PROGRAMMING

MADE EASY
B l a b °

CENTURY ASSEMBLY
PROGRAMMING
MADE EASY
FOR THE
BBC MICRO
IAN MURRAY
Here is a really easy guide
for the enthusiastic beginner
to assembly language for the
BBC Micro. Using easy
examples, cartoons and short.
very simple programs you
will quickly learn how to put
graphics on the screen, use
the BBC operating system
and bring the
machine to life. 1 0 5
To make learning assembly
language even easier send for
the combined book and tape
cassette containing 5
all the programs. E 1 2 . 9

1

• • O R D E R  F O R M E I M E I M I • M I I I • • I N I M M • M • M M M I I I I M M • I N I E 1 1 1 1 1 1

•

l i m E m m u n l o o m m i o n u o m m o u n n o m m i a m m o m m o o m m o i l o u l

BOOK ONLY

BOOK AND
CASSETTE

To: Database Publications
Europa House,
68 Chester Road, Hazel Grove
Stockport SK7 5NY.

Please send me c o p y / c o p i e s  of
ASSEMBLY PROGRAMMING FOR THE
BBC MICRO by IAN MURRAY at E6.95
per copy incl. pato

Please send me c o p y / c o p i e s  of
ASSEMBLY PROGRAMMING FOR THE
BBC MICRO by IAN MURRAY plus
cassette(s) at E12.95 per pack

I enclose my cheque/postal order for

(please make cheques/postal orders
payable to Database Publications Ltd.)

Name

Address

Please allow 28 days lo( delivery.

11

1

I
1



tiLN we received our review copy
Assembly Programming Made

Easy for the BBC Micro, by Ian
Murray. we were so impressed that.
instead of a review, we decided to
print an extract — with the kind
permission of the book% publishers.
Century.

We're certain that, when you've
read it. you too will be struck with the
clarity o f  Ian's easy-to-understand
explanations, and want a copy for
ourself.
So we's e made obtaining this

gentle guide t o  machine code
programming as simple as possible
by making it a Wier° User special
offer. See page 98 for full details.

The extract we've picked is on a
subject we're often asked about —

here exactly can you store machine
code?

Knowing that the BBC Micro
assembles its code to the memory
location given by 10%1 is one thing
but how do you choose P1/4 to ensure
ihat the code is safe from, say Basic
programs?

Read on. and Ian Murray will
show you just how easy it is!

32k RAM
in Model B
to &BOW

16k
in M
to &

RAM
odel A
4000

H I M E M - 4 ,

LOMEM

TOP

PAGE

Operating system ROM

Memory mapped inputioutput

Operating system ROM

4 paged ROM's eg Basic

RAM used for
high resolution graphics

Basic stack

Dynamic variable s t o r a g e '

User's Basic program area

Reserved for operating
system use

Hex D e c i m a l
&FFFF 6 5 5 3 5
&FFOO 6 5 2 8 0
&FC00 6 4 5 1 2

&C000 4 9 1 5 2

&8000 3 2 7 6 8

Moveable boundary

& 4000 1 6 3 8 4

Moveable boundary

&2000 8 1 9 2

&E00 3584

Figure T h e  BBC Micro's memory map

Good home
wanted for

machine code
(not too near Basic programs)

APPLY W I T H I N

THE assembly language on the BBC
Micro is written as part o f  a Basic
program. This is unique to the BBC
machine as most other assemblers stand
alone and have nothing whatever to do
with Basic or any other language.

Obviously the machine code made by
the assembler has to be found a safe
home somewhere in  the computer's
memory. Preferably this home should
not be part of or even near the Basic
program itself.

I f  your Basic program with i ts
assembly program "grows", then it may

bump into where your machine code
would like to rest. If your Basic program
is unlikely ever to change in size, you
may get away with putting the machine
code near Basic, But best of all is to use
the facilities provided for you by the
BBC Micro.

You now need to know something
about how the memory is divided up.
You would be foolish to try and put
"your"  machine code where the
designers of the BBC Micro have put
"their" code.

You will find a version of Figure I in
the user guide on Page 500. As you can
see, the whole of  the top half of the

By IAN M U R R AY  I
memory is just not available to you
Memory locations from 65535 decima
to 49152 decimal are all used by the
operating system.

This operating system is responsible
for all the ordinary and clever tricks of
the BBC Micro, such as getting the tape
loading and saving to work, defining the
red funct ion keys, scanning the
keyboard for  which key you have
pressed and putting it on to the screen,
allowing you to change colours on the
screen easily and quickly. The list is
endless.

Then the Basic language takes up
locations 49151 decimal t o  32768
decimal. Remember, Basic needs all this
memory so that i t  can work out the
machine code equivalent o f  the
program that you typed in in human
readable form. For the more technical of
you, Basic in the BBC Micro is an
"interpreted language".

This means that, though you may

May 1984 MICRO USER 9 9



S-LOGO

VISA

A BBC WORD PROCESSOR TO REALLY TA
ADVANTAGE OF YOUR DISC DRIVE.

,• Pm) autt

BE
aC PROGRAM
%ARIAL

BIC C•rnr,t,w

MERLIN DISC DRIVES
ABSOLUTE TOP QUALITY Shinon drives - aluminium chassis, head load light, band
stepper motor, silent operation, latest half height dimensions. Guaranteed fully
compatible with the BBC.
40 track, double density specification; systems disc containing formatting routine
plus ADDBOOK -  a superb disc based address book program. Create any size
address file up to the maximum capacity of your disc. Also acts as a teaching example
on how to write random access tiles. Comes with a highly comprehensive manual
plus all cables and connectors. GUARANTEE ONE YEAR!

PRICE 100K single El 82.50 (incl VAT) 2 0 0 K  dual E325.00 (incl VAT)
(Securicor delivery E8,001

PRICE E59.95 (incl. VAT) (Post and packing 60p)

Merlin Computer Prodixt5 (Bucon Limitod)
35/36 .Singleton 5trzet• Swansea, 3 0 1 1  Tel (0792) 467980 (3Iines)

100 MICRO USER M a y  1984
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SCRIBE is a word processor which frees the user from the limitations of computer memory. Now it is possible
to create a single document with as many pages as the disc will hold. These are automatically swapped

between memory and disc at the touch of a key without you even knowing it's
happening. This means that your disc is being used in the way it was intended
and not just as a fast cassette. Why go to the expense of buying a disc system
and then use simple software really only designed for cassette?

The superb features include:
a A l l  functions menu driven -  n o  knowledge o f  the  computer system

necessary.
•  E d i t  i n  8 0  co lumn m o d e  ( 4 0  optional) s e e  i t  a s  i t ' s  pr inted!

INCLUDING UNDERLINING.
•  Crea te  up to 255 pages. right justify, word wrap, insert, delete, move, copy

and centre.
• E d i t  Basic programs, produce and merge basic and text files.
Plus many, many more professional features.
SCRIBE comes in ROM with five minute fitting instructions, printer utilities on
disc and a comprehensive manual. (Currently recommeded for Acorn & Watford
DFS)

AVAILABLE SOON - a superb database to integrate with SCRIBE or to stand
alone. Create over 2000 records on disc. One record equivalent to a screenful of
information. Find any record in 2 seconds. Format printer output using SCRIBE.
Link screens etc. etc.

MERLIN REAL TIME CLOCK/CALENDAR
Now - highly accurate time and date continuously available on your BBC - timing not interrupted when computer is switched off.
•Battery backup. connects to user port • R e s o l u t i o n  0,1 sec. • G e n e r a t e s  interrupts l imin, 5 sec. 0.5 sec. • H a n d l e s  leap
years automatically. • D a y / w e e k  calendar. software included for clock display etc.

PRICE E39.95 plus VAT (Post & packing 30p)

A superbly comprehensive version of this educational asset. This is a graphics version - each instruction controls the movement of a
pen on screen. Each program produces a picture.

•Vocabulary of over 50 instructions. * 2 0  pre-set shapes (sprites). • P r i n t e r  screen dump and Program listing. • S u p e r
editor. * C o l o u r  and scale choice. • E r r o r  diagnosis. • U s e  variables. * U s e  BASIC expressions. • S h o w  results of
calculations. • D r a w  on compass-bearings, colour-fill, draw circles etc.

PRICE £19.95 plus VAT (Post & packing 25p)
Includes full Instruction Manual with Teaching examples.
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From Page 99

have a 500 line Basic program, it goes to
work converting into machine code only
the actual instruction it has to carry out
next, leaving all the others unconverted
until needed.

We are told by the manufacturers
that, starting from the bottom, memory
locations 0 to 3583 decimal are also
reserved f o r  use by  the operating
system.

This means that the only memory
location available to the Basic program
you write, with the assembly program
inside it, the machine code generated by
the assembly program and the screen
graphics, is from 3584 decimal to 32767
decimal (on a Model B machine).

Whatever you write in your Basic
program is  stored by  the operating
system upwards from 3584 decimal. I f
you type the Basic command:

PRINT TOP
then the top memory address used by
your program will appear on the screen.
TOP is a word reserved by Basic for this
purpose.

Similarly i f  you type in to  the
machine:

PRINT LOMEM
that will tell you where Basic intends to
keep the values associated with any of
the variables used in  your  Basic
program. Mostly it will be one different
from TOP — but you can change this.

The screen graphics need a slice of
memory and this works down from
location 32767 decimal. Where i t
finishes is shown by the Basic word
HIMEM.

Mink- oF H IMEM a s  or knige watt  aterefs memlowy.

In every mode it is different. HIM EM
is not the same in Mode 2 and Mode 7.
Type into the machine:

MODE 2
PRINT HIM EM
MODE 7
PRINT H1MEM

You can think of HIMEM as a huge
wall across memory. Most o f  the
memory below HIM EM can be used by
you in various ways.

None of the memory above HIMEM
can be used by you as it is needed by
either the screen. Basic language or the
operating system.

But this is a wall with rollers under it.
It is possible to roll the HIMEM wall
down memory, creating empty space
behind i t  and before the start o f  the
screen graphics.

Typing in  Mode 7  and PRINT
HIMEM in a BBC Model B will have
given you the answer 31744. I f  you
type:

H1MEM =  31000
then you will have created 744 empty
memory locations which are free for any
machine code that you would like to pop
into them. The first one free will be
31001 decimal. Yo u  can set the
program counter to 31001 by typing:

LET P% = 31001
and then al l  the machine code you
assemble wil l  slip into the memory
locations free to it.

But beware! I f  it turns out that you
need more than 744 memory locations
the computer will not tell you — unless
you ask — and certainly no error
messages will appear.

So after you have finished assembling

your program into machine code you
would need to type:

PRINT P%
to find out if it was 31744 decimal — or
perhaps more — so intruding into the
area for Mode 7 screen graphics.

For the technically minded, now is
the time to reveal that strictly speaking
P% is not the true program counter. It is
a variable used by Basic and the BBC
operating system which usually shows
what the program counter has stored in
it. But it operates just like the program
counter.

So Rule 1 f o r  finding space for
machine code is:
MOVE HIMEM down memory.
PLACE machine code  between
HIMEM and start of screen graphics.

Problems with Rule 1:
•  You have to make certain that you
reserve enough space and do  not
overwrite screen graphics.
•  Any  change o f  mode i n  your
program w i l l  reset H I M E M  and
probably lead to screen graphics in the
new mode over-writing your machine
code.
•  As TOP shows where the Basic
program itself is, we could place our
machine code i n  some memory
locations above TOP. We can type:

LET P16 =  TOP +  1000
Our machine code would then be

placed from "TOP + 1000" upwards.
This may interfere with work space that
Basic needs, which starts at HIMEM
and works  downwards towards
LOMEM. But as a temporary measure
in Mode 7 it will work adequately.

Rule 2 for finding space for machine
code is:
SET the program counter to a suitable
value above TOP.

Problems with Rule 2:
•  The location above TOP that you set
for the program counter must give Basic
enough room to store its variable values.
•  With a large Basic program in Mode
7 or even a small Basic program in

Move I D M E A wpwaroiS
su4teib;e Pew louthon
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Home & Business Computers
THE NORTH'S LEADING COMPUTER SUPPLIERS

DEAL 1

BBC Model B
LVL Double Density Disc
Interface (100K =  180K)
100K 40  track Disc Drive E 6 3 9 . 9 5
Cables, Format Disc, Manual ( p&p  C5.00)

inc free
0 9 9 . 0 0 Cassette

,
DEAL 2

BBC Model B
LVL D/D Disc Interface
100K 40 track Disc Drive E 9 7 9 . 9 5Daisy Step WP Printer (p&p f  10.00)Word Processing Package
Cables, Format Disc, Manaual

lead.

ACCESSORIES
Concept Keyboard A4   E 7 9 . 0 0
Concept Keyboard Interface   E 1 8 . 0 0
Edinburgh Turtle I BBC)   £ 1 8 9 . 7 5
Economatics BBC Buggy   E l  Er9.00
Microrobotics -Beasty '   E 4 9 . 9 5
Standard Servo for -Beasty-   E 1 4 . 5 0
Grafpad Graphics Tablet (Disc or Tape)   E 1 4 3 . 0 0
Quickshot Joystick   £ 1 5 . 5 0
Modem for BBC Prestel/Micronet   E 8 0 . 0 0
Prestel Software (cassette)   E 1 4 . 5 0

(ROM)   E 2 2 . 9 5
RD Digital Tracer   E 6 9 . 9 5
RH Electronics Lightpen   E 4 5 . 9 5

a

M O N I TO R S
Microyitec 14"   E 2 3 5 . 0 0
Decca colour 14"   E 2 0 6 . 0 0
-PVC 14"   E 1 9 9 . 0 0
Saba TV/Monitor   E 2 3 9 . 9 5
Philips 12" Green   E 7 9 . 0 0
Sanyo 12' Green   E 8 4 . 9 5
Phoenix 12'' Amber  0 9 , 9 5
Monitor cable   E 3 , 0 0,

E299.00 inc free
0 9 9 . 0 0 Cassette
£199.00 lead.

BBC A
BBC B
ELECTRON
BBC A with 32k and VIA   £ 3 4 5 . 0 0
(runs all s o f t w a r e )
BBC Cassette Player   £ 2 9 . 9 5

Daisy Step WP Printer   £ 3 4 5  inc cable
Shinwa CP 80   £ 2 3 9  inc cable
Epson RX 80 Fir  £ 3 0 9  inc cable
91" x 11" Fanfold paper   £ 1 2 . 9 5

C U M A N A Si"
100K SS 40 track   E 2 4 9 . 9 5
200K SS BO track   E 2 9 4 . 9 5
400K DS 80 track   E 3 1 9 . 9 5

Si" with own power supply
100K SS 40 track   E 2 6 9 . 9 5
200K Dual SS 40 track   £ 4 0 9 . 9 5
400K Dual SS 40/80 track   f  589.95
BOOK Dual DS 40/80 track   E 6 3 6 , 9 5

OPUS 3" (can be mixed with Si")
200K DS 40 track     E 3 1 9 . 9 5
400K Dual DS 40track     f  389 95

VHS or Beta video cassettes by Master Class
Tape 1 -  Starting to Learn Basic T a p e  3 - Introduction to the Electron
Tape 2 -  Further Basic Tape 4 - BBC and the Primary Teacher

E19.95
each

Hire available -

returnable deposit L-15 - L-3 per week. 50p p&p
(Tapes for Spectrum available)

EDUCATION
AND
BUSINESS
USERS

We offer:
•  W i d e  range of Business •  O n  site maintenance if

and Educational Software. r e q u i r e d .
•  Educational and bulk •  Collection and delivery of

order discounts. r e p a i r s  if  required.
•  Warranty  and post

warranty maintenance.
Contact Frank Ratcliffe
on 061-633 1608

All prices
include

VAT
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H A R D WA R E

P R I N T E R S

DISC D R I V E S

witbAcorn or LVL Double Density Interface

Mail order
to Oldham

address

54 Yorkshire Street
Oldham

Tel: 061-633 1608

Carriage
E5.00 per
machine

UK mainland

73 Yorkshire Street
Rochdale

Tel: (Rochdale) 344654

f  , 0 0 0
instant credi t

available

Access

0  Barc laycard

59 Daisy Hill
Dewsbury

Tel: 0924 455300
1
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Mode 2 you must make sure that your
resetting of the program counter does
not take you too near HIMEM or you
will not allow yourself enough memory
space.

You can, of course, try to overcome
one of these disadvantages by shifting
the LOMEM wall upwards and fitting
your machine code between TOP and
LOMEM.

Basic's variables are dealt with where
LOMEM starts, so you would have
unused space by doing this shift, like:

LOMEM =  LOMEM +  250
This would give you 250 free memory

locations. You would then need to type:
LET P% =  TOP

Rule 3  for  finding machine code
space:
MOVE LOMEM upwards to a suitable
new location.
SET the program counter to TOP

Disadvantages of Rule 3:
•  You must give yourself enough space
for your machine code, or  you will
overwrite where Basic keeps its variable
values.
•  You must move LOMEM upwards
before any reference to any variable.
Otherwise that variable will sit where it
usually does, just one above TOP. Your
machine code would then overwrite it.
•  You may move LOMEM too close
to H IMEM causing the Basic t o
"scramble".

As you remember from Figure I
showing how the BBC Micro's memory
is organised, there are interesting areas
at the bottom of memory.

Just as we can move LOMEM and
H1MEM around in memory, so we can
move PAGE.

PAGE always has the memory
location of the beginning of your Basic
program. For tape-based machines this
is always 3584 decimal (8tE00 hex). For
disc-based machines this is different.
For technical reasons any movement of
the PAGE wall must be groups of 256
memory locations.

So we can type:
PAGE =  PAGE +  512

This would give us 512 free memory
locations from 3584 decimal upwards.

We could then type:
LET P% = 3584 (for tape machines)

This is a bit messy. It would be better
to type:

LET P% =  PAGE - 512
This would mean it would not matter

if you were using disc or tape machines.

Rule 4 for finding space for machine
code is:
SET PAGE to a new value above its
current value. This must be a multiple of
256.
SET the program counter to the old
value of PAGE.

Disadvantages of Rule 4:
•  Any new Basic program you now
load must be forced to load above the
machine code, either by  manually
resetting PAGE to the suitable value, or
by specifying the load address when you
do load it.
•  I f  you need 260 memory locations
for the machine code, then you will have
to take the full 512 memory locations.
which will mean wasting empty memory
locations. This could be significant in a
high resolution graphics program.

The BBC Micro's operating system
seems (with tape-based machines) to
have left  memory locations 3328
decimal (&13100 hex) to 3583 decimal
(84CIFF hex) free for machine code use.

If this is enough space for you, then
you can type:

LET P% =  3328
or

LET P% =  &DO°
These mean the same, &DOO is 3328

in the hexadecimal counting system
which will be explained in detail later.
Some of the games programs on the
market hide their machine code at
&MO. You may have noticed this.

Rule 5  for  finding machine code
space:
SET the program counter to 3328
decimal (&1300 hex).

Disadvantages of Rule 5:
•  Very little space is available to you
for the machine code before you start
overwriting the Basic program begin-
ning at 3584 decimal.
•  I f  you have a disc based system, you
will find that the system itself uses some
of this memory. Then you may find that
the machine code starts doing funny
things to the disc drives (such as turning
them on), o r  that any disc load
operations are incorrect or that use of
the Break key overwrites your machine
code.

This is often the cause of problems
you may have found with copying
machine code games over to a  disc
system. These games probably had
machine code sitting at &DOO hex.

Rule 5 can sometimes be extended to
start at either 3072 decimal (StC00 hex)
or 2816 decimal (841300 hex). These
memory locations also get round the
problems with disc based machines.

But you can only use them if:
ID Nowhere in your program do you

•

use program (or user) defined charac-
ters. These are stored f rom 3072
decimal (8LC00 hex) to 3327 decimal
ACTT hex).
0 Nowhere in your program do you
use the red function keys. Your plans for
these keys are stored in  memory
locations 2816 decimal (&B00 hex) to
3071 decimal (8c,BFF hex).

But, as I said earlier, the BBC Micro
does try to make life easy for you. The
designers were aware that al l  these
different hiding places for machine code
could be annoying to organise. They
invented a  special Basic command
which allows the BBC operating system
to fit in your machine code wherever it
can find space, thus taking the worry off
your shoulders.

If you type:
LET P% =  D IM A% 300

then the program counter is set to start
at a  300-long block o f  memory
locations which begins at A%. You do
not need to know where the block of
memory is, but you can find out by
typing:

PRINT A%
This is the most common and useful

method of hiding machine code, as it
does not depend on what mode you are
in or on PAGE, HIMEM or LOMEM.

Rule 6  fo r  finding machine code
space:
SET aside memory space with the DIM
statement.
SET the program counter to the D IM
statement.

Generally if the machine code is to be
part o f  a Basic program, such as a
games or educational program, then
Rule 6 is the best method.

But if you want to engage in software
protection o r  have a  machine code
sitting in the machine whatever Basic
program is running, then you will have
to choose one o f  the other rules.
Probably i t  is best t o  hide short
programs at 3328 decimal (8c1)00 hex).

' 0
Hide Slicwk p  eop-0 ens

t- 33ze (t,poo k,ex)
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AVAILABLE SHORTLY'
ANSWER BACK

Junior Quiz
for the under 11•s

GENERAL KNOWLEDGE
Thlc alB44/F EVC4/10N4Z O a g

ice3/P AGES 126  OW-A'
BBC (32K•LECTRON

The ANSWER BACK Quiz provides an incredible adventure in education by
combining a compelling Space-Age game with on immense series of

Questions on General Knowledge. The thoughl•provoking ond well-researched
quizzes contain on enormous total of 750 questions with 3000 answer options

covering the following sublects
(=Astronomy 0  Music D Natural History Li Famous People ELScience Li Sport
n  History M Art and Architecture D Know your Language LI Discoveries and

Inventions LI Legends and Mythology El Geography D Literature
El Rims. TV ond Theatre D Pot Luck

The i n t i k  sophisticaled control program rewards each correct answer with
another turn in the colourful, onomoted game.

0  Multiple choice answers Li True or False? 0  Find the missing letters
0  'Foss" facility Li Immediate correction of errors 0  Timer option

El Performance summary LI Re-run of questions passed Of incorreclly
answered El Nil ;OCilifi85 for creating and saving on unlimited number of new

quizzes
Avoidable from your computer store or by mail order Price f,10 05.

....0•40 •

—

ANSWER BACKsemen'QUIZ

TEAlaacliNCIUDE

:sr

Om-

Other
educational titles include

*The French Mistress*
'The German Master

'The Spanish Tutor

1 n o n e  (052 f f I N
IciriAls Close

The ANSWEI?  HACK Serd.D.•

KOSMOS SOFTWARE, 1 Pilgrims Close_ Harrington, DUNSTABLF. Beds LU5 6LX
Please send me the ANSWER BACK Senior Quiz for the BBC/ELECTRONcomputer
Mr/Mrs/Miss.. • •
Aackes5

j i z  .0,11 C -auCCTe  a r c  1135Cinate  A N Y O N E  o v e r  11
years old.

. P o s t  code
I enclose a cheoue/postal order for SIO 95 payable to KOSMOS Software
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H ITACHI

SPIDER SYSTEMS

At the
leading edge

of technology
*  5 0 0 K  on one 3" rigidly cased
disc.
*  Compatible with all filing systems

-for the BBC MICRO.
*  Software and hardware
compatible with 51/4" disc drives. May
be run in tandem.
*  Ve r y  low power consumption,
uses BBC's own power supply.
*  Tr a c k  to track access time 3 ms.
*  D a t a  transfer rate 125 KR) sec.
*  S t e e l  case matches BBC Micro
finish.
*  Ultra-reliable — fully guaranteed
for twelve months.
*  P a c k  includes all leads, manual,
utilities and disc.
*  Superb value for money.

Please send me:

o  Single Disc Drive Double Sided Pack Or €252.00.
D  Double Djsc Drive Double Sided Pack Of' 6491.50•
(1] Single Disc Drive Single Sided Pack (Fr. El 95 85•
El  Double Disc Drive Single Sided Pack ca E360•60.
E  Pack of 5  3- Discs (Li., E22 50 A l l  pnces include

El Pack of 1 0 3' Discs @, 641 .00 packinPDg.
Name
Address

Geoe[ous T e r m s

at%k
kikr) ri with 4et-rus SPIDER SYSTEMS

I W e b  House. 29 Elmfield Road, Stockport SK3 8SE
Telephone: 061-483 7692

I .  E N  O M  1 1 1 . a



muo systems OFFS
A  FULL RANGE OF FLOPPY DISC
SYSTEMS FOR THE BBC MICRO

I. Disc Dr ive Units are cased in high quality steel boxes, finished in a
matching BBC colour.

A l l  Units come complete with manual, formatting disc and
appropriate cables.

O p t i o n a l  Power supply available for Dual 400K.
A l l  Single Units can be upgraded to a double unit.

7 A l l  Equ ipmen t  is covered by a full 1 year warranty.

MINS 800K (1.6MB) at Double Density.
DUAL DRIVES from Toshiba.
These drives are double sided/double
density and are 40/80 Track Switchable.

MWS ZOOK.
A  SINGLE DRIVE f r o m  SEIKO.
This drive is double sided/single density.

MWS 400K (800K at Double Density).
SINGLE DRIVE from TOSHIBA.
This drive is also double sided/double
density and is 40180 Track Switchable,

M W  SYSTEMS NOW HAVE THE
FOLLOWING DISTRIBUTORS

IN THE U.K.
England,  Wales,
N. I re land E i r e .
160 Retail outlets.
Ring C,K, SUPPLIES
for your nearest
dealer.

Scotland!
Branches in
Edinburgh and
Glasgow. Aberdeen
opening soon.

Channel  Islands!

C.K. SUPPLIES
Unit 5, Norside,
Oldmixon Crescent,
Weston-Super-Mare.
Tel: 0934-418838

MICROWORLD
(Andrew Whyte & Son Ltd)
12 Leven Street, Edinburgh
EH3 9LG. Tel: 031-228 1111

Berry's Office & Computer
Supplies Ltd.
Charroterle Mills,
St. Peter Port, Gue7nsey, C.1.
Tel: 0481-28797

Access and Barclaycard accepted
A U  Government  and Educat ional  enquir ies
In  England &
Ring MW Systems 0494-450341 or write to:-
M W  Systems (Education Dept.), Matrix House, Lincoln
Road, Cres sex industrial Est., High Wycombe, Bucks.



You'll be ITIWING to get your
heads oil the tuna/est programof /9841/

Fleas!
Bed Bugs!
And all you
wanted was
a quiet night
The pests are after your feet and you'll have to
move fast to stop them. Swot  them with a jam
sandwich or crunch them with your false teeth.
If you're desperate you can always phone for
help. But whatever you do, do it quickly. You
need cunning tactics and nimble fingers!
Bed Bugs guarantees hours of  hilarity for the
whole family.

0  OPTIMA SOFTWARE

Obtainable from your Acorn deale
owl o r  send in the coupon below

ORDER FORM
Please send me BED BUGS:
•  BBC c a s s e t t e  -  (6 .95
O Electron cassette -  (6 .95
O BBC 40-track disc -  (8 .95
El BBC 80 track disc -  18 95

Add 50p p p
( p o s t  f ree  2 or  m o r e )

0  I enclose cheque made payable to Optima Software Ltd.
No

Signed

Expiry date
Optima Software Ltd., 36 St, Peterogate, Stockport SKI '1141_

D i  wish to pay by
0  Access 0 Visa

Name

Address

Li
•1

sl



I  we:.
was no escape, he had to enter the Vortex end bet out his skills!

Hied the manual controls and with determination fired bath
r deck guns EXCELLENT SOUND KEYBOARD OR JOYSTICK, BBC MODEL B

SO AVAILABLE ON ACORN ELECTRON CASSETTE FOR E7 95.
WINO

pli.adhlto gist: moo: dround a I Iris tstr ;Zs': f g e t i l t c l i t Z e 1g;41;orm.
se knew. In two minutes thegame could be over. • • GRAPHICS .  REALISTIC
COMBAT. SUPERB CONDITIONS,BBC MODEL a,  £7.95 CASSETTE, E11.95 DISK.

:SPOOKS 55111dors
Perhaps. very slowly, he could reach the cellar —quietly he stAeal •

Lumbing down, his loot slipped as the giant sphder dived logretlo him 7 7 , i a r
SOUND EFFECTS, EXCELLENT GRAPHICS, BBC M o m  0,
ETA'S CASSETTE, e v i l s  !MSC

•IW TO ORDER, •

t o  ,rs ,,, theP• ,

SEAS W W I &  Pea ,

Do you write your own
programnseetill yOkattave
an UrtuSual programme
which can meet our
standards you could he
earning more then £250 pez:.
week. Why not take
advantage of our sought
after reputation. Write now

Ito.)

the REIC Micro Model 8

had
3D AC

ad with
/hetet! and e n

BC MODEL B 9 5  CASSETTE

wasps attacking

tors, Multiple Sto
roup inquiries i

m WH Smith,
ps and ove
U.K.

tHL.

SOFTWARE VA I N IIIN
Let excitement invade your home computer!
Travel to Alpha Centauri. Enter the Vortex.
Command the ground missiles, or join the
shoot-out at the O.K. Corral!

GOMM

17.95 CASSETTE Ell.% DISK

!LE I
toodef at the hissing frond

n, the

the movement ol the saloon-bar door was all the warning he needed; At the
ir speed  of light his hand moved toward his holster, while a sixth sense warned him of thF- upp

floor window., 3D ACTION, SOUNDEFFECTS. BEAUTIFUL GRAPHICS BBC M

lene now dealunalF his - unless he
el water wet a Meg lock_

DEL B f1,95 CASSETTE Ell 95 DISK

U .

Post to:
SOFTWARE INVASION so  ELBOROILION STREET SOunte leLoe  LONDON SWIe SON

VtfiTFX
VORTEX

Ocorn Enron )ArIAIDC
Al PHACENTOURIno-BOMB ALLEY

I i •
sTaep1-••-••
bPIDIRS

41.: TRACKONTY TAPE DtSK TRAC-c

I e n c l o w  ' f ly C..),olllelP 0  t e r  C
Name
Address

I an a  DistriboterNultioie'RetalleriDealer Please cooled me
'please delete wINChever riot applicabie)



NIGEL PETERS concludes his sound advice

Parameter Range Meaning

AA
—127

to
127

Amplitude change
per step in the
attack phase.

AD
—127

to
127

Amplitude change
per step in the
decay phase.

AS
0
to

—127

Amplitude decrease
during each step
of sustain phase.

AR
0
to

—127

Amplitude decrease
during each step
of release phase,

ALA
0
to
126

Target (maximum)
value achieved
during attack phase.

ALD
0
to
126

Target (minimum)
value achieved
during decay phase.ca

THE Editor staggered past my desk.
"This is the last article in my Sound
series, Sir-, I  cringed.

"Thank goodness for that", he
slurred, " I  only meant Jiou to do a
half page filler in the first place. I
don't know why you got so carried
away with i t  all".

He weaved his way to his office
accompanied by the sound o f  my
head banging against the desk.

IN the last article we explored the
ENVELOPE command and saw how
we could use it to vary the pitch of a
note. We studiously ignored the last six
of the 1 4  parameters that  follow
ENVELOPE.

This month we'll be dealing with these
last six and seeing how the values we
give them can affect the amplitude, or
loudness, of a note.

The full set o f  ENVELOPE par-
ameters is:

ENVELOPE N.T,PII,P12,P13,PNI,PN2,PN3,
AA,AD,AS,AR,ALA,ALD

Let's go straight on to Program I and
see what happens if we put values in two
of these amplitude parameters.

10 REM PROGRAM I
20 ENVELOPE 1,100,0,0.0,0,0,0,

30,0,0,0,120,0
30 SOUND 1,1,50,80
40 SOUND 1,0,0,0

The note played by the SOUND
command in line 30 gets louder (in four
steps) and then stops. This is a result of
the parameters we put in the last part of
the envelope definition.

Table I  g ives a  l i s t  o f  these
parameters and their effects and ranges.
I have stuck to the standard parameter
name abbreviations for the sake o f
uniformity.

You might ask why have these
amplitude parameters anyway — surely
they just make things more com-
plicated?

The answer is that they do, but they
also allow the BBC Micro's sound
generator to mimic musical instruments.

When a note is played on a violin or
piano it doesn't have the same loudness
all the time. It builds up from silence to a
maximum and then gets quieter again.

Each instrument has a  different
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One final effor
and we've got
the ENVELOPli
amplitude envelope, as this characteris-
tic increase and decrease in loudness is
called.

Some achieve their maximum loud-
ness rapidly, then fade away quickly.
Others take relatively longer to reach
their full power and then die away
gently.

Until now all we have used to control
the loudness o f  a sound was the
amplitude parameter o f  the SOUND
command. As you'll remember, this is
the second one after the SOUND.

The note started at the loudness

Table I: Amplitude parameters
of ENVELOPE

specified by that parameter and sta)
there until it finished. It was simple,
it wasn't like real life.

The a m p l i t u d e  p a r t  o f  the
ENVELOPE command was designed
to overcome this. It divides the time
note plays into four sections, each with
different characteristic. Figure I shows
this schematically.

The first section is the attack phase.
In this the note builds up from nothing
to its maximum loudness. The par-
ameters A L A and A A control this
phase.

After the note has reached its peak, it
enters the decay phase, where it goes
into a gradual decline. The parameters
ALD and A l )  govern this.

The final two sections are the sustain
phase and the release phase, controlled
by AS and AR respectively.

Well ignore these last two for the
time being and go back to Program Ito
see what caused the changes in loudness
we heard.

Notice that i t  is only the loudness
which is changing. The pitch of the note
stays exactly the same.

10 REM PROGRAM I
20 ENVELOPE 1,100,0,0,0,0,0,0,

30,0,0,0,120,0
30 SOUND 1,1,50,80
40 SOUND 1,0,0,0

If you look at the envelope defined by
line 20, you'll see it has the label 1 and
each step lasts for one second. The six
pitch parameters are all 0, so they don't
have any effect on the note.
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The only parameters that have a
value assigned to them are ALA and
AA. the ones that govern the attack
phase.

The maximum loudness the note can
reach is fixed by ALA. This can have
kalues between 0 and 126, correspon-
ding to the range of 0 to —15 allowed by
the SOUND command.

As you can see, the amplitude
envelope allows for much finer volume
control.

In Program I the level is set at 120,
mainly because it's loud and divides
easily. The rate at which the loudness of
the note increases t o  get t o  this
maximum level is fixed by the parameter
AA.

This can have values from —127 to
127, is normally positive and is the
change o f  amplitude per step. I t
corresponds to the gradient of the attack
phase shown in Figure I. For each time
step forward the volume of  the note
increases by AA.

In program I the value is 30. For each
time step forward the volume of the note
will increase by 30 until it reaches the
level of 120.

The number of steps it takes to do this
is 120 divided by 30, which give the
answer four. We can actually hear the
four steps as the program runs.

Since each step lasts for one second
the vihole thing takes four seconds.
which is the value I've made the note
sound for in line 30.

Don't worry about the SOUND
command in line 40. It's just a dummy
note, there to catch garbage. You'll

Am llitude
120 - — — —

90 -

60 -

30 -

• • • • •

ALASteps= —AA

ALA

Steps ALDAD

1 2 3 4   5 6 7

)1(Attack D e c a y
Sound duration

ALD

9- 10  I I  1 2  3  14 15 16

l (

Sustain Release

>Steps

Figure Amplitude parameters in action

Amplitude
4,

120-

90.

60-

30
Attack _Deca_

1 2  3  4  8  Time in steps
D u r a t i o n o f SOUNDc o m m a n d - 4

Figure II: Program II's amplitude envelope

learn its significance later.
Run Program II and you'll hear it has

eight steps. The sound gets louder, then
fades away because there are now
values for  the decay phase o f  the
amplitude envelope.

The target value ALD is now 0 t no
volume) and the drop in amplitude per
time step, AD, is now —30.

Figure II shows what has happened

10 REM PROGRAM II
20 ENVELOPE 1,100,0,0,0,0,0,0,

30,-30,0,0,120,0
30 SOUND 1,1,50,160
40 SOUND 1,0,0,0

Notice that the peak amplitude lasts
for two steps.

This "doubling" effect occurs where
two phases join and can lead to some
unexpected results if you don't keep it in
mind.

Still that 's f o r  later when you
experiment with envelopes for yourself.
Remember though, i f  you think that
something has lasted a step more than it
ought it's probably because of the "join"
of two phases.

You'll notice that I have increased the
duration of the SOUND command in
line 30 to eight seconds, exactly the
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COMMSTil l
Simply the most comprehensive ROM based communications
software available for the BBC micro at the price!

Commstar is unique, i t  wil l  allow communication wi th other
computer u s e r s  a n d  a l l o w  access  t o  l a r g e  databases
throughout t h e  w o r l d  v i a  a  sui table M o d e m  ( s u c h  a s
'Grapevine' from Pace).

By ut i l is ing Commsta r  i t  i s  possible t o  access  Prestel,
Micronet, H o m e link, Te lecom Gold ,  a n d  var ious 'Bullet in
Boards' throughout the country and so enable you t o  have
access to a multitude of information sources covering:- world
news, weather, travel information, entertainment, computer
programs, clubs, and even home banking!

In addition more specific emulation facilities can be obtained
from a simple boot disc, (e.g. VT 1001.

Commstar is extremely flexible allowing ful l  configuration o f
the RS 423 (RS 232) por t  o f  the BBC micro, ful l  XONI /OFF
protocol a n d  ' sa fe '  f i le  t ransfer  by t h e  u s e  o f  XMODEM
protocols.

Still Only £34 inc. V.A.T.
Please telephone for full information data sheet.

TOOLST
A revo lu t ionary  n e w  approach  t o
program development  aids.
Toolstar is an eprom-based suite o f
programmers tools which have been
specifically des igned  t o  a i d  p r o g -
ramme development and debugging
on t he  BBC micro.
The new commands offered by Toolstar are:.

*  CONN
Convert between Decimal, Hexadecimal and
Binary in any combination.
•  DFORMAT
Format a disc to the Acorn standard with any
number of tracks within the capabilities of  the
Drive,
•  DLOAD
Load the data from the specified sector on a disc
to memory.
•  DSAVE
Save the data from memory to a specified area
on the disc.
•  DVERIFY
Verify a disc.
*  FIND
Search a BASIC program for all occurances of
the specified string !mixed tokenslASC111, and
list all lines with string highlighted.
*  FIX
Repair a 'Bad Program' then list it.
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P R E
PR E S  T

P R E S  T E L
ES  T E L

T E L

•  FKEY
Display what is behind function keys in a format
suitable for on-screen editing.•  FLIST
List a  'Bad Program' with suspicious areas
highlighted.
*  OPEN
Smart renumber parts of a BASIC program.*  REPLACE
Selective replacement of one string by another in
a BASIC program, including wild card options.*  RESET
An unforgettable NEW,
THE FOLLOWING COMMANDS ARE DIREC-
TED AT THE WHOLE MACHINE MEMORY
AND COMPLEMENT THE BBC MICRO'S
ASSEMBLER:
•  MBRK
Installs a serial BRK handler giving CPU register
and stack displays together wi th  program
counter and paged ROM value when BRK
occured -  can be used in machine code or
BASIC,
•  MCOMP
Compare memory areas and list those where
memory contents are not the same.
•  MCOPY
Smart memory copy form one area to another,*  MCRC
Calculate a Cyclic Redundancy Check for  the
specified memory area.

COM M STAR
OPTIONS:-
8 - Copy to buffer on/ off All input from the host
may be copied into a memory buffer which is
approx. 23k in mode 7.
C -  Exi t  menu t o  'chat '  mode t o  a l low
conversational access to bulletin boards.
E - Echo on/off - set echo on when using host
terminals which do not provide an echo.
F.  File transfer using XMODEM protocols. High
integrity via use o f  enhanced 'Chnstiensen'
protocols,
G -  Ge t  emulation-allows specific terminal
emulation to be loaded from disk. e.g. VT 100.
I - Initialise RS 423 Port for word length, parityand stop bits.
L - Load buffer from current filing system file for
transmission to modem,
M - Toggle screen mode: normally mode 7.80
Columns available in mode 3.
O - Output buffer to modem - speed may be
varied to suit particular modem speeds.
P - Printer on ,"off switches printer on or off line.
R - Reset buffer pointers.
S - Save buffer to current filing system file for
'browsing later.
I  - Transmit break level.
V - View current buffer contents on screen •
display speed may be varied, o r  paused wit!,
optional dumping to printer.
W - Wipe buffer prior to use of other buffer.
commands it necessary.
X - Toggle XON/OFF protocol.

- Issue any MOS command from within
COMMSTAR.
11- Terminal/Prestel.
©  Filter mask On

•  MDIS
Full feature disassembier with parallel ASCII
display. Features include automatic laboring of
Acorn 0.S. calls and vectors, and On-screen
editing. Includes reverse disassembler and
scrolling,
•  MDUMP
Hexadecimal/ASCII dump o f  memory with
on-screen editing. As with MDIS, dumping maybe carried out in reverse.
•  MFIND
Search rnemone for all occurances of specified
machine code/ASC11 string.•  MROM
All the M IMemory/ commands can be directed
at the specified paged ROM. e.g. BASIC, DFS,TOOLSTAR, WORDWISE etc.
•  MSEED
Fill the specified memory area with any value.*  EXTEND
Expands the Toolstar to encompass RAM based
utilities which then automatically appear under
the *  HELP command, This feature ensures that
Toolstar is capable of future expansion.
All commands can be used from within a BASIC
program. Toolstar comes complete with a very
comprehensive manual lover 15!) pages!),
including many program examples

E34.00 inc. V.A.T.
Please telephone for full
information data sheet.

PACE.92 New CrossStreet,Bradford.BD5 8BS
Tel.(0274) 729306. Telex 51564



SOUND ADVICE

From Page 109
length of the envelope.

You might wonder what would
happen if the duration of the SOUND
command was shorter or longer than
that dictated by the parameters of the
ENVELOPE command governing the
sound. Program I I I  shows what
happens if it's shorter:

10 REM PROGRAM III
20 ENVELOPE 1,100,0,0,0,0,0,0,

30,-30,0,0,120,0
30 SOUND 1,1,50,80
40 SOUND 1,0,0,0

Here the duration of the sound is only
four seconds, while looking at  the
parameters of the envelope would lead
us to expect it to last eight seconds as
before.

What happens is that the sound lasts
for four seconds, so only the first four
seconds of the envelope get a chance to
work. The rest, in this case the decay
phase, is ignored.

Program IV shows us what happens
if the duration of the sound exceeds that
of the parameter:

10 REM PROGRAM IV
20 ENVELOPE 1,100,0,0,0,0,0,0,

30,-30,0,0.120,0
30 SOUND 1,1,50,200
40 SOUND 1,0,0,0

As you might expect, the note carries
on at  the final volume i t  reached,
finishing off the duration parameter of
the SOUND command.

The trouble is that since the final
loudness of the sound is 0 we can't hear
it! Still, it is there, playing away silently
until the ten seconds are up.

If you don't believe me, make the
SOUND command in line 40 produce a
real sound on the same channel. You
won't hear it until the ten seconds are
up.

Now the value o f  A L D  doesn't
always have to be O. We can have any
value between 0 and 126.

In Program V ALA has the value of
60. This is the target volume for the
decay phase and it is reached in steps of
—30 (AD).

10 REM PROGRAM V
20 ENVELOPE 1,100,0,0,0,0,0,0,

30,-30,0,0,120,60
30 SOUND 1,1,50,120
40 SOUND 1,0,0,0

With Program V the duration of the
SOUND is such that i t  finishes at the
same time as the amplitude reaches 60,
after six seconds.

The trouble is that this means you
can't hear the note at its final volume as
YOU cut off the sound just as it reaches it.

Program V I  is  exactly the same,
except that i t  lasts for nine seconds.
Now you can hear the final decrease in
volume.

Notice again that the sound continues
at the final loudness reached until all of
the duration parameter of the SOUND
command is used up.

10 REM PROGRAM VI
20 ENVELOPE 1,100,0,0,0,0,0,0,

30,-30.0.0,120,60
30 SOUND 1.1,50,180
40 SOUND 1,0,0,0

But what o f  the sustain phase,
governed by the parameter AS? What
does this do?

It's quite simple really. All that it does
is use up the rest of the duration of the
SOUND command. The attack and
decay phase both use up part and the
sustain phase lasts for whatever period,
if any, is left.

Now that we know how long the
sustain phase lasts, let's see what it does
by running Program VII, which gives
AS the value of I  5:

10 REM PROGRAM VII
20 ENVELOPE 1,100,0,0,0,0.0,0,

30.-30,-15,0,120,60
30 SOUND 1,1,50,200
40 SOUND 1,0.0,0

As you can hear, the volume
increases to 120 and decreases down to
60 as you might expect from the
parameters. This uses up six seconds of
the 10 that the note will play for.

During the remaining four seconds of
the note the amplitude envelope enters
the sustain phase. Here the A S
parameter is —15. This. as you might
guess, means that the volume decreases
by a factor of 15 for each time step.

In this program the volume in the
sustain phase goes down from 60 by 15
each second. It gets to 0 volume just as
the time runs out.

10 REM PROGRAM VIII
20 ENVELOPE 1.100,0,0,0,0,0,0,

30,-30,-15,0,120,60
30 SOUND 1,1,50,240
40 SOUND 1,0,0,0

Program VIII is the same as Program
VII except that the duration of the note
caused by the SOUND statement is
now 12 seconds. The volume stil l
reaches 0 after ten seconds but the note
keeps playing, silently, for the last two
seconds.

Again, if you don't believe me put a
real note on channel 1 in line 40 and it
won't sound until the note in line 30 has
had its full 12 seconds.

Of course you don't have to arrange it
so that AS eventually reduces to  0
volume. In Program IX it has the value
—5 so the volume doesn't have a chance
to reach 0 before the time runs out.

10 REM PROGRAM II
20 ENVELOPE 1,100,0,0,0,0,0,0,

30.-30,-5,0,120,60
30 SOUND 1,1,50,240
40 SOUND 1,0,0.0

Looking at Program X two things are
apparent. L i ne  40,  the garbage
collecting line, has gone and the value of
AS is now —10.

A quick calculation will show that the
attack and decay phases will take six
seconds. A decline of —10 for each of
the six remaining one second steps of the
sustain phase should take the volume to
0 just as the note finishes playing.

Try it and see!
10 REM PROGRAM I
20 ENVELOPE 1,100,0.0,0,0,0,0,

30,-30,-10,0,120,60
30 SOUND 1,1,50,240

The note carries on beyond the 12
seconds you'd expect from the SOUND
command.

What's happened is that the sound
generator has come to the end of the
sustain phase and entered the release
phase.

This is a rather weird construction
which is independent o f  the duration
parameter of the SOUND command.

The envelope reaches the end of the
sustain phase when the duration of the
note runs out. The sound generator then
searches around for something to do
next.

If a note is waiting on the same
channel it will play it. If not it will carry
on playing the last note until the next
note comes along.

Never mind that the duration set by
the SOUND command has been used
up. The release phase carries on
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SOUND ADVICE

From Page 111
regardless.

During this release phase, the volume
of the note can be made to fade away by
giving AR a negative value. It will carry
on decreasing by this amount per time
period until it eventually reaches 0 or
another note is placed on that channel.

The eventual target volume is 0, the
decrease per step is AR and the whole
phase is independent o f  the duration
parameter of the note.

As you can see from Program XI, if
AS and AD are both 0 and there is not
other note on that channel queue, the
note carries on and on. This is because
there's no decline to 0 volume in the
release phase.

Hence the dummy note I've put in line
40 of the previous program — without it
the note is endless and would confuse all
the examples.

10 REM PROGRAM 11
20 ENVELOPE 1,100,0,0,0,0.0,0,

30,-30,0,0,120,60
30 SOUND 1.1,50,240

As I  said, it's a strange part of the

sksk,
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Prices from
C1204300

Dealer enquiries welcome.

amplitude envelope. It's mainly meant
to mimic the dying away of a note on a
musical instrument.

You'll notice that i f  there's a note
following i t  on the same channel the
envelope never enters the release phase.
It just gets on with the next note.

There are times when we might want
to give a note a release phase, despite
other notes behind it in the same queue.

We can force the note to enter its
release phase, despite any following
notes. by putting a dummy note after it
such as:

SOUND &1001,0,0,0 1
This makes the T parameter of the

SOUND command equal to one, which
forces the previous note to enter the
release phase.

See my article in the January 1984
Micro User if you don't know where the
T parameter goes or why we've got a &
in the SOUND command.

I find the sustain and release phases a
nuisance most of the time, so I just use
the values o f  —127 for each. This
effectively switches them off because as
soon as the note enters either phase the

SEIKOSHA
711' PRINTERS

A new range of printers
(Spectrum Compatible)

replacing
existing models.

25 Fore Street, Praze, Cambomo,
Cornwall TRU MD( UK Tel:  (0209) 831274

IP

volume is decreased to 0, whatever it
was before.

Program XII shows this in action:

10 REM PROGRAM XI!
20 ENVELOPE 1.100,0,0,0,0,0,0,

30.-30,-127.-127,120,60
30 SOUND 1,1,50,240

And that's the end of the article and
the series. I've covered the SOUND and
ENVELOPE commands and their
parameters. The rest is up to yot

Now that you understand them why

not use the ENVELOPE defining,programs we've run in the pages of   The
Micro User to make up your w
ENVELOPES? I f  you come up

own

 1

Editor when he's hit with a disc d r i v e . 11

any good ones, send them in and et us
have a look at them.

In the meantime I'm working on my
own sound. It'll be the noise made by the (

Of course I've no idea what that
sounds like as yet, but I'm going to find

ce,

out.
This may be the last article from me

for a while!
Nigel Peters

ORGANISATION AT YOUR FINGER TIPS!
I-lards/yore and Software for the BEC Micro. Just a few of
our Business, Domestic & Educational Programs
mailable on cassette or disc.
107 MEMO—CALC E12.95 + VAT B C / D
"It must be among the least expensive pieces of useful sof tware
you wil l  ever buy • Revue by Practical  Computing July 1 9 8 3
This is a database calcsheet  program which is al lows up to 2 5 5
Columns T h e  number of rows is automatical ly set f rom 5  to Over
1000 depending on the  columns declared R o t h  numeric and
alphameric data can be stored in any cell and can be of  any length
up to 2 5 5  characters

106 PAYROLL (W or M) E24.95 each + VAT B C / D
Two part  programs to handle the wages on a weekly  or separately
on a monthly basis tor  up to 1 0 0  employees in memory  at  thi
same time. Order as WEEKLY or M O N T H LY  D e d u c t  C5 DO if both
weekly &  monthly  programs purchased a t  same t ime A  PAY R O L L
update service is offered at  t 6  0 0  per annum +  VAT

304 STATPACK E9.95 + VAT B C / D
A statistic package wr i t ten  by Mic ro  Aid that  first appeared in the
Personal Computer  Wor ld  magazine between autumn of 1 9 7 8  and
the Spring of 1 9 7 9  as a series of articles
This fascinating suite of modules wil l  appeal to Schools. Colleges
and businesses alike proving extremely valuable

102 CASHBOOK E11.95 + VAT B C / D
FIRST CHOICE.  This is a double entry  cashbook program showing
cash and bank credits and debits i  e 4  columns A n y  number of
individual accounts can be used and analysed or totalled
individually or cumulatively by associated group
LANGUAGE & UTILITY ROMS from many sources from t i e
SEND NOW FOR OUR FREE BROCHURE!

Most of our programs are or PRESTEL (MicronEt)
• 60043703 and can be down loaded directly.
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Imprisoned by the evil warlord Nogrob
the Terrible. Jack the intergalactic
hitchhiker must collect fuel pods from 0
the other side of the garage to refill the Eldiwaiting starships. With a fast diminish-
ing oxygen supply, an erratic Turbopek. •
and a band of nasty Space Googjies to
contend with. Jack certainly has
problems!

Only 1 E 7 . 9 5  (inc.VAT)

rd.h.VAILABLE FROM ALL GOOD RETAILERS INCLUDING SELECTED"B R A N C H E S O F BOOTS,

JOH N MENZIES •followg  bop a , .  A N D  SMI SMITH
available for Both the BBC Micro ono Electron,- Killer Gorilla V I C
Bandits st 3 o'Clock ES 96/Moonsaidsr C7.06ICtooksw E71151
F.a .  InthsFestorE ET SIB.Folis and the FAA Homier '  E7
Chess e l  W p m * ,  t 9  SelEscspe from liolowlbosa Alpha f  9 5 ;
Cybetiren Mission El.OSISwoop El 96iintorga4selle Trwkar ES Sei
POW, On ES 95lAtAtersturs E7
SHOWROOM: NORTHWOOD HOUSE, NORTH STREET..
LEEDS LS7 2AA Tel:10532) 458800
MAIL ORDER: MICRO POWER LTD.
8/8a REGENT STREET, LEEDS LS1 APE
Tel:106321 683186/598343 P  P .  55p Ear order
PECIAL OFFER Osouct El pee ,assatio at-an °Moms 1MOri or moor

WRITTEN ANY PROGRAMS'
WE PAY 20% ROYALTIES!

LEAVEN F R O M  BRITAIN'S [!1111:1!' SOFTWARE HOUSE!
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After belding it out in Atezeimm
spacemen In search of Grimy

_- —

AFTER taxing your brain and fingers
with Mazemunch (Micro User, March),
Simon Phipps has come up with another
megaspectacular — Dug-Dig.

The game follows the adventures of
Bill the spaceman. He acquires a rather
cheap starship. together with a copy of
"Jewels of the Universe" by Gugvunt
Bleuch and a Vactonics pump gun from
a rather shady character on Cyrus IV.

He then sets off in search of the fabled
Grungite Krystals of Botch.

After jetting across the galaxy, Bill
lands on a small asteroid in the Hilton
system and immediately sets to work
scanning for the precious gems.

Maybe it is the prospect of fame,
general recognition and a healthy credit
account that keeps him going. But after
searching the asteroid thoroughly he
follows the instructions in chapter
21867 of Mr Bleuch's book and begins
to dig.

This game celebrates Bill's exploits.
The idea is to dig down into the depths
of the asteroid and pick up one of the
flashing crystals at the bottom of the
screen.

Only one can be carried at a time, so
the crystal must be taken back to the
starship at the top of the screen before
any more can be collected.

- • • • . . . . . . . • • • • • = • • • • • • = • . • - • • • • • • • • • , , • • • • -

The Scrungolds cause more trouble
by chasing Bill around the screen but at
a slightly slower rate than he can move,
because alien nasties don't usually carry
spades.

To help deter the monsters Bill can
use the pump gun which fires in the
direction in which he last moved. The
gun can only be fired into an empty
space — an underground hole or
somewhere Bill or one of the Scrungolds
has been.

The game is very tight on memory, so
be careful not to add extra spaces.

It will need to be downloaded to
& M I  on disc based machines.

-."'•••••••••••••••••••-
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Created by
SIMON PHIPPS

Move up
Move down
Move left
Move right
Fire pump gun

VARIABLES
A% I n d i c a t e s  which key was last pressed and used in animation routine

on title page.
B% G e n e r a l  random variable used in PROCSCREEN, title page

animation routine and PROC PUMP.
C% V a l u e  of highest score attained. Displayed next to HI= on bottom

of screen.
CRY% Determines whether man is carrying a crystal. CRY%=I means

man is carrying crystal.
D% F O R - N E X T  loop. Performs various functions — generating

sound, checking next character in new monster position, etc.
E% M o v e s  monster in the title page's animation routine. X co-ordinate

set to —I permanently.
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'ATTENTION EARTHLINGS„

kRAOHS TOMB

1 1 4 ;
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-J -J

CHUCKIE
EGG
CYLON
ATTACK
JUNGLE
FEVER
PHARAOHS
TOMB

BBC ELECTRON DRAGON SPECTRUM Available from W.H. Smiths, I D
John Menzies and all leading
computer stores.

M S  S o f t w a r e h .  Uni t  8, Canalside Industrial Estate,Woodbine Street East, Rochdale, Lancs.
0 0 8  5L B. Tel:0706 341111



From Page 115
G% F O R - N E X T  loop. Draws on the effect of firing a pump gun

(multi-coloured squares).
H% F O R - N E X T  loop. Controls which monster (in PROCMONS)

is being presently updated.
I% F O R - N E X T  loop. Prints on  blank areas on  screen in

PROCSCREEN.
J% U s e d  in conjunction with V% to check if use of pump gun was

effective.
K% G e n e r a l  FOR-NEXT loop.
KIL% C h e c k s  to see if man is dead (if KIL%=1).
KRISTAL% Number  of crystals retrieved by man from bottom of screen. When

KRISTAL%-.-10 a new screen is generated.
LIVES% N u m b e r  of lives left (player's man).
MX% U s e d  by PROCMONS controlling monster's X co-ordinate after

final analysis is stored in X96( ).
MY% U s e d  by PROCMONS controlling monster's Y co-ordinate after

final analysisis stored in X%( ).
OP% L a s t  non-zero value of P% which is used to determine in which

direction pump gun is fired — that is, last direction man moved in X
direction.

OQ% L a s t  non-zero value of Q% which is used to determine in which
direction pump gun is fired --- that is, last direction in which man
moved in Y direction.

P% U s e d  by PROC MOVE to control the value added to man's X
co-ordinate if OP% is non-zero after updating position.

P I% U s e d  by PROCMONS to control value added to monster's X
co-ordinate.

Q% U s e d  by PROCMOVE controlling value added to  man's Y
co-ordinate if OQ% is non-zero after incrementing position.
Used by PROCMONS to control value added to monster's Y
co-ordinate.

Q I%

SC% T o t a l  number of points scored by man during game.
SP% D i s c e r n s  whether attract mode has been activated — that is, i f

SP%=0 attract mode else i f  SP%=I player controls man's
movement.

T% G e n e r a l  FOR-NEXT loop.
V% U s e d  to check if firing of pump gun was effective.
X% X  co-ordinate of player's man.
Y% Y  co-ordinate of player's man.
Z% F O R - N E X T  loop. Controlling height o f  starship to start o f

screen animated landing routine.
e% C o l o u r  of string to be printed at x,y in PROCP(x,y,c.aS).Often set

to 0 since most strings contain colour control codes.
x% X  co-ordinate o f  VDU5:PRINTTAB(x,y)a$ simulated by

PROCP(xy,c,aS).
Y941 Y  co-ordinate o f  VDU5:PRINTTAB(x,y)a$ simulated b y

PROCP(x,y,c,aS).
BS D e f i n i t i o n  o f  magenta/red earth stuff that is dug through by man.
CRYS D i s p l a y  definition of crystals located at bottom of screen.
MANS D i s p l a y  definition of small man character.
ROK% D i s p l a y  definition of blue rocks located at screen bottom and below

starship. These rocks cannot be dug away.
SHIPS S t r i n g  holding display definition of starship located at top of screen.
SPLOTS St r ing  holding display definition o f  SPLAT produced when

monster is effectively 'pumped'.
aS U s e d  by PROCP as string to be printed at x,y in colour C when

called by main program.
A U s e d  as a small 0.3 second delay in PROCSCREEN during initial

animation routine leading to screen set up.
KK G e n e r a l  variable used in delay loops and in PROCSOUND for

pitch of note.
Delay loop variable from 0 to 3000 in PROCSOUND.

ZZ G e n e r a l  variable containing duration of note.
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From Page 117

,255,255,255,255,255,255,23
'254,85,170,85,170,85,170,85
,170,23,226,24,24,60,126,255
,255,255,153,23,227,24,0,0
,24,24,0,0,0

,23,234,0,0,24,36,36,24,0,0
,23,235,0,60,66,66,66,66,60
,0,23,236,126,129,129,129,129
,129,129,126

50 YOU 23,237,195,66,126,153,153
30 YOU 23,228,0,0,0,0,129,129 ,126,60,102,23,2380,00,102

053,153,23,229,8,42,28,119 ,66,0,0,0,23,239,126,153,153
,28,42,8,0,23,230,65,20,34 ,255,129,129,129,126,23,241
,8,34,20,65,0,23,240,0,126 102,66,0,36,0,36,0,23,242
026,126,126,126,126,0,23,231 .128,72,1,34,132,52,110,255
,68,56,16,16,254,130,6846 ,23,243,0,64,34,28,24,32,2

40 YDU 23,232,0,0,108,68,0,0,0 428,23,244,64,179,157,99,38
,0.23,233,0,0,0,24,24,0,0,0 ,95,237,19

ARRAYS
M% C o n t a i n s  i n f o r m a t i o n  a b o u t  each  cha rac te r  a t  each

PRINTTAB(x,y) position around the screen on a 19 x 31 matrix.
X% C o n t a i n s  X co-ordinates of all three monsters.
Y% C o n t a i n s  Y co-ordinates of  all three monsters.
MONS D i s p l a y  s t r i n g s  f o r  a l l  t h ree  monsters  — u t i l i sed  b y

PROCP(x,y.c.aS).
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PROCDED

PROCEND

PROCINIT

PROCMEN

PROCMONS

PROCMOVE

PROCP

PROCPUMP

PROCSCORE
PROCSCREEN

PROCSOUND

PROCEDURES
Kills man by printing CHI:W.42 at X%,Y% and resets the
crystals at the bottom of  the screen i f  man is carrying one.
Prints GAME OVER in centre of screen and checks if present
score is higher than the present high score.
Initialises MANS and MONS( )  since both are printed on the
screen by use of V DU5 us ing  PROC P(x,y.c,aS) where x= X
co-ordinate, y =  Y co-ordinate, c = colour, aS = character to
be printed.
Displays number of  lives in top right hand corner of screen.
Also ensures that man cannot walk over life display by setting
M%(0,0), M96(1,0), M%(2,0) to 240.
Updates positions o f  attacking monsters by  working out
values for PI% and Q1%.
Updates position o f  man, checks fo r  use o f  pump gun
depending upon key press or i f  SP%=0 on a random value
(attract mode).
Performs the VDU5:PRINTTAB(x,y)a$ available on OS 0.1
BBC Micros. This was originally written on a OS 0.1 machine.
Fires pump gun in direction dictated by OQ% and OP%
checking i f  off screen, etc. Gun cannot be fired into anything
but clear space.
Displays present score and high score at bottom of  screen.
Draws at screen, initialises crystal positions in M96(x,y) and
displays man and monsters.
Plays a small tune.

Dug Dig listing

10 ENVELOPE 1,1,12,-5,15,I,I160
,127,0,127,127,-127,-127
:ENVELOPE 3,1,-10,-37,-89,24
43,46,43,106,64,64,135,0
:ENVELOPE 2,4,0,0,0,0,0,0,250
,-10,-10,-1,126,60

20 VDU 23,224,56,56,16,254,16
,40,40,108,231225,0,0,0,56
,16,40,40,0,23,255,255,255

This listing was produced using a special
formatter which breaks one program line
over several lines o f  listing. When
entering a line don't press Return until
you come to the next line number. Full
details of the formatter are in the July
1983 issue of The Micro User.

160 Wail
170 DIM Mt(19,31},n(21,M2),KONS(2

:0K11,1
180 ON ERROR GOTO 810
190 MODE 2

:VDU 230202:00:0119,8,10:19
,9,7:0;
:PROCINIT
:SCt=0
:LIVESt=3
0X12,1

200 SPI=1
210 KRI5TAL1=0

:PROCSCREEN
sPROCSCORE
:PROCSOUND

220 KILI=0
at=10
01=0
:Pt=0

Turn to Page 192



The Best Thing Next
ToYour Disk Drive

Proper care of your diskettes is essential to the
well-being of your disk drives.

Dirt  or grit on the diskette might wreck an
important file and could mean expensive
damage to the drive itself.

Storing your diskettes in a Personal Disk File
protects them and creates an accessible and
well organised library system too.

Each wallet is made from a strong but flexible
vinyl to protect your valuable data. The double
sided leaves enable up to 40 disks to be stored
in each binder.

Every pocket is provided with an individual
index card with spaces for format, files and
your disk to disk back-up record. The leaves
have roomy pockets to accept standard 5 'A
Inch or 3 inch mini disks.

A special easel mechanism enables the
Personal Disk File to stand for convenient
access. The beige covers match your BBC and
many other computers or drives.

The Personal Disk File comes complete with
10 inserts to hold 20 disks and their index
cards and you can add more leaves as your
disk collection grows.

Don't take chances, store your diskettes the
right way now!

Direct by return of post from SOFTEACH or
from good computer stores.
r-

To SOFTEACH L IMITED.  25 College Road. Reading,
Berkshire, RG6 114E.
Please send me:

P e r s o n a l D i s k F i lesCompletew i t h 1 0 inserts
and 20 index cards at £9.95 each

R e f i l l K i t s O f 5 Walletsw i t h 1 0 indexcardsa t
£2.95 each

Prices include post and packing for U.K. only.
(Overseas should add 25% for additional surface mail)
[enclose a total remittance of S
order payable to SOETEACH LIMITED.
NAME
ADDRESS

cheque/postal



K  C O M P U T E RAY-ESS PRODUCTS
PROFESSIONAL
PROGRAMS FOR
THE M O D E L B
AND ELECTRON

SPACE TRAFFIC CONTROLLER—"NEW- E 6 . 9 5
As a space traffic controller you have been stationed at the main robot
cargo port of the planet Ore-7, I t  is your job to get the robot spacecrafts
down in one piece. As your confidence increases you can increase the
number of crafts allowed within your control area. Warning: not to be
played after a hard or hectic day! Pause option.
SPACE TA N K  (B) E 6 . 9 5
After you SPACE TANK has landed on the planet Orion, a series of alien
tanks, surface hoppers, and spacecrafts will attack H o w  long can you
hold out comrr ander? This game makes use of the Beeb's fast scrolling
ability. Can be used with either keyboard or joysticks. Top ten table.
Pause option,
HORSES (131(El E 6 . 9 5
Come on now. don't be shy. choose one of the six horses and let's see
what you can do. How many of the fences can you complete at the
Orion arena, especially with the clock ticking away? New riders can try
one of the more docile horses while others may like to risk one of the
more lively beasts, Can be used with either keyboard or joysticks, Top
ten table. Pause option.
STAR H AW K S  (BRE) E 5 . 9 5
Can you stop the STAR HAWKS before they stop you? Slow work
means the generation of  more laser firing mutant hawks. Based on the
games of Galaxion and Gorf. Can be used with either keyboard or
joysticks. Top eight table. Pause option.
DESIGNIBNEI E 5 . 9 5
If you like watching your user defined characters run around the screen
but are fed up with the time consuming mathematics, then DESIGN is
for you I With DESIGN you can draw your characters on an 8)(8 grid and
let the machine do all the work, DESIGN•s features include being able to
recall characters for re-editing, displaying VDU 23 commands, and
amendable cursor. All characters used in KAY-ESS programs are created
using DESIGN

KAY-ESS programs are now becoming
available at local dealers.
Dealer enquiries welcome.

KAY-ESS computer products previously traded
under the name of ORION SOFTWARE,

Available for:
(E) Electron ( a l  BBC Model  B

FREE w i t h  all orders is
our 3 level version of

NOUGHTS A N D  CROSSES!!!

HANGMAN (BRE) E 5 . 9 5
Let words become fun again with our three language. (ENGLISH.
FRENCH, ITALIAW, version of  the popular game of HANGMAN. There
are 3 levels of play for each language. All words can be replaced or
removed, and new ones can be added. HANGMAN comes with an
instruction program giving full details for parents and teachers. Once
running prying eyes cannot access the word lists,

*  C U R R E N T  BEST SELLERS *
EARLY YEARS 1 and 2 ( W M  E 7 . 9 5  EACH otE14.00 FOR BOTH
These two packages are designed to help a young child with some of
the simple concepts that they will need in the world. The emphasis is on
learning through fun with simple game type tasks to enforce idea's.
'Time tables' are out and Fred the Frog is in '  Topics covered include
subtraction, addition, recognition, colour, shapes, sizes. sounds/notes,
co-ordination, distances, estimates. directions.
EARLY YEARS 1
A) MICKEY THE MONKEY and his apple tree make subtraction fun.
A) COLOUR BLOCKS bring sizes and colours into perspective.
Cl MERRY MUSIC turns the keyboard into a musical keyboard.
DI FUNNY FACES presents a line up, which one is the suspect?
E) FRED THE FROG needs co-ordinated help to get across the pond.
EARLY YEARS 2
A) THE POND seems very active today.
B) SPEED is required to keep the cake on the conveyor belt.
C) DIRECTIONS seem to be needed by everyone in Orion village.
D) ORDER the blocks.
El S ID  THE SPIDER needs some help to get Out o f  the maze

For children between 4-8 years of age.

Cheques/P.O.'s should be made payable to KAY-ESS computer products
All prices are fully inclusive. MAIL ORDER ONLY.

KAY-ESS Computer Products,
11 Buttercup Close,
Romleighs Park,
Harold Wood,
Essex R M 3  OXF.

11;110G0
tDE3130

MicroSac - the tailor-made
tote bag for your BBC Micro

•  Lots  of space for your
micro, cassette or disc
unit, leads, etc.

•  Sturdy foam-padded design

Please send me MicroSac(s) at the total price
of E21 75  each (includes post and packing).
cheque/PO for E   m a d e  payable to
Publications Ltd.

Name

Address

Post to: MicroSac offer, Database Publications Ltd, Europa

HOUSe, 68  Chester Road, Hazel Grove, Stockport SK 7 5NY. a
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•  Easy to carry with
adjustable shoulder strap

•  Only E19.95
+ £1.80 p&p

I enclose a
Database
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COLOUR
7 COLOUR INK JET PRINTER

E4-99 +vAT

M E M

from BBC Micro screen —1 size mode

Nam
• •  ,

Logic seeking in
dot address mode1

111,111Plip,

; L  0

l'h.Ach-• A .  .•iii W I W I  I . . . . .
1111 II rio'h• . . . . . . . .

130 RA-cActi- • - • • 21—! M U M

H M I  S  ,1-1 neec;•-

•

With Centronics parallel interface
and free BBC Micro dump listing.
Prints overhead transparencies
Options auailable:
•  Buffered RS232 interface.
•  Viewdata & RS232 interface,
•  Apple II interface. •
•  IBM PC dump.

Specifications:
640 dots/line + 1280 dots/line high res
mode.
84 dotslinch both axes.
Friction feed rollpaper with single sheet
feed M.
37eps in full colour.
Ink cartridges. 4 million character life.

,Iihr „ n u n  _ 0 ,  • A A A A_ A. A ,ii9TE2
* 7  l i  I  t i l t  /  i in i p p l i b t i l  ' - I  T O G ,  3 0 , J A N e  I

•st I I P  • I  1  p i  ifir 1 n Torrnpavr-clt •-re-a elIgip •y 9 . ,  „, ..... . • , „ _.illtill f i l l /
/ / 2 1 1 : ; S h i l d l i  1 /  : : • • ; : ; " : .  •

WEBB LTD.
lurch Gresley, Burton-on-Trent, Staffs DE1 1 9PT
lel: 0283 215432 T e l e x :  377106

Dealers, OEM & Educational
enquiries welcome



ACORN SIFT PRESENTS

Stor.,nooCommand
4  I  •

I .

•

'Ob

This new and sensational production will leave you
breathless as you master the art of flying a Spitfire. You'll have
to think fast as you battle with the controls. And the suspense will
be unnerving as you try out your new-found skills on increasingly
difficult manoeuvres.

Aviator is an exciting flight simulator which puts you in the pilots seat. Earn
your wings as you explore a 3-D graphical world and score points by successfully flying
under a bridge and between skyscrapers-Then meet your ultimate challenge—you alone
must save Acomsville from the advancing enemy. £14.95 cassette. 217.65 disc.

P/ag g a p p o M v  proglsvmg
Starship Command:

Are your reactions quick enough to fight off invad-
ing enemy spaceships? Will your performance report
to the Star Fleet Admirals be good enough for them to
warrant you another craft?

As Captain °fa battle starship, only you and your
skill can answer those questions. S:9.95 cassette
f.11.50 disc.

Free Fall:
You've been attacked in outer space. All your crew

members are dead after the Alphoids injected the air
supply to the space station with cyanide.

You managed to get your space suit on in time, now
defend the vital computer tapes from the Alphoids.

But. be quick, you've only a limited amount of air.
£9.95 cassette, £11.50 disc.

JCB Dig. ger:
Get the Meanies before they get you! Dig boles for

them to fall in. then fill them. Or scoop them up in
your shovel and dump them in the sea.

The Meanies will become meaner and harder to
destroy as your skill develops, testing you even furthet
£9.95 cassette. a1.50 disc.

Disc versions are available in the new dual 40/80 track
format. These and many more Acomsolt BBC Model B programs
are available from your local Acorn stockist.

Alternatively, you can order programs by' sendinga cheque or
credit card details to Acornsoft at the address below. Credit card
holders can also order by telephoning orte 0933-793(X). Ring the
same number fora free Acornsoft catalogue and Aviator poster.

Acomsoft, cto Vector Marketing, Den ington Estate,
Wellingborough, Northants NN8 I , .
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NNE CODICS
PROBLEM PACE

I WOULD be glad i f  you could
help me as I am having problems
with fitting a  Wordwise ROM
chip to my upgraded Model A
BBC Micro.

I haven't got the full fitting
instructions but was told that I
should remove the Basic ROM
from position 2  and put  i t  in
position 5 and put Wordwise in
position 2 as below_

OS W o r d
Rom w i s e

1

Fitting Wordwise ROM
without 'Bad command'

3

Basic

But when I do this it comes up
in Wordwise•

It says Old text (Y/N) — put
'N' and get-into menu mode.

But t hen  when I  t ype  i n
*BASIC i t  g ives m e  " B a d
command".

I have t r ied Wordwise i n
position 5 and Basic in position
2, but I  get a "Bad command"
when I  try to access Wordwise
with W .

I have also tried Wordwise in
position 2 and Basic in position
3. and  the reverse, without
success.

thought that the operating
system scanned t h e  paged
ROMs from 5 to 2, so the first
method I  used (with Basic in 5,
and Wordwise in 2) should have
come up in Basic.

I would be very pleased if you
could explain this to  me. as I
have moved the ROMs so many
times that  I  am worried about
damaging them.

I saw Chris Martin's article in
your magazine in July 1983 but
found t he  direct ions ra ther
confusing. — Penny Holden,
Bury Si Edmonds.
•  For such a long letter there is
fortunately a short reply.

he links SII2 and S 13 located

where the keyboard cable joins
the main printed circuit board
have not been snipped.

Thus only  one sideways
ROM socket can be enabled.
Snip these and it should work.

Interlacing
a printer
I have a BBC Model B computer
and a Data Dynamics 390 RO
(receiver only) printer. This is a
20mA current loop printer.

The BBC manual states that it
is not possible t o  interface
directly to this type of  printer.

Is it possible to buy or make a
suitable interface to run it off the
BBC Micro? If so, could you tell
me where I  might obtain the
appropriate circuitry? — C M .
Ashley, Knutsford• Cheshire.
•  The circuitry itself is not
much of a problem but a 20mA
current loop supply requires
about 180 volts for full spec
performance.

You might be able to modify
your printer by removing the
resistor i n  series wi th  thc
actuator coil.

I f  you can do this then a
simple circuit using a  power
FET to switch the current might
work.

But you are then faced with
the problem of speed. It is more
than likely that your printer
works at 110 baud but the BBC

Micro is not designed for these
speeds.

Some mods could be done to
achieve this speed, but you lose
the use of the cassette system.
All in all, probably not worth the
effort.

Altering the
volume
A recent ly  purchased B B C
Model B (OS 0.1) is causing me
a problem with a difference.

In m y  case, the sound i s
extremely loud, especially when
used for games.

Is there any way I can reduce
the sound volume shor t  o f
returning to the manufacturer? —
Edward M a r t i n ,  Rothesay,
Scotland.
•  O p e n  t h e  l i d  o f  y o u r
computer and remove the key-
board. You should see a small
plastic block in the bottom left
hand corner of the main printed
circuit board. I n  there is  a
screwdriver slot. This can bc
used for altering the volume
produced by your micro.

On line at
a time
THE first computer I used was a
Pet, One o f  i ts facilities was

You've got a problem with your micro
and you just can't sort it out on your
own? Then write to MIKE COOK. I f  he
can't help then probably no one can

TRACE ON and STEP. With
this facility I was able to find out
what my program was actually
doing rather than what I thought
was going on.

I now have a BBC Model B.
Still being unskilled at program-
ing I find I need the TRACE on.
But even when using Cir l  and
Shift I cannot as yet slow down
the program to one line at a time.

Can you help by telling me
how or i f  there is a  program
available t o  cope w i t h  th i s
problem. — G.K. Gifford, South-
ampton.
•  Use TRACE ON, but before
you do, CtrI-N. This will stop the
screen scrolling and so allow you
to see what has happened.
However we think your time
would be better spent thinking
about what is happening rather
than resorting to the TRACE
command.

Checking
your DIY
WHEN I bought my machine, a
second-hand plain old Model A,
I decided a n  upgrade w a s
needed.

I sent off my hard earned cash
for a complete DIY "A to B" kit,

This duly arrived, and with
my t r us t y  solder ing i r o n  I
upgraded it.

Once switched on the micro
displayed the  required " 3 2 k "
and a l l  software worked per-
fectly.

However as I did the upgrade
myself, and as I  don't own a
printer, etc., I cannot be sure if
all my soldering on the RGB,
analogue, user port and so on
was successful, and that's where
you come in, I  hope.

Are there any  programs,
instructions or details available
that I can key in to check these
additions?

I hope that you can sort this
problem o u t  a n d  t h a t  t h e

May 1984 MICRO USER 1 2 3



BBC MICRO IN MANCHESTER
PRICES. . .
All our prices are
constantly moving, so
please ring us to check
the latest price.

LEASING AVAILABLE
For example:
Disk Drive and Interface E1.83 per week
BBC Model B E3.18 per week
(over 3 years)

Please ring for more details.

FREE DELIVERYTODAY
(Orders over E90)

If you are in Greater Manchester,
Cheshire, Lancashire. Merseyside,
West Yorkshire or South Yorkshire,
if you ring us now we can send
one of our highly trained staff to
install your computer equipment
Today.

WE WI LI_
IN STALL

IT
TEAC 55SRS2

E157.95 inc VAT
The latest 55 series from TEAC is
now available from us. These disk
drives are the new LSI low power
consumption high performance
version of  the famous 55 series.
100K version

at E157•95 inc VAT 5 5 A 2
400K version

at E239.00 inc VAT - 55F2
The 55F2 is suitable for use with
the Z80 second processor.

Z80 PROCESSOR

E375 +  VAT

Torch computers bring you the
power of CP/M software on the
BBC Micro. The Z80 runs at 4MZ
and 64K RAM with 4K ROM. The
Z80 card fits internally and
requires a double-sided 80  track
disk drive plus a BBC Micro with
disk interface.
Also available is a full range of
Business and Programming
language software,
— includes FREE Perfect
Software Database, Word
Processing • Spreadsheet.

STAR 10X

E199 +  VAT
The Star 10X is a Centronics, 9 x 7 Dot
Matrix head. I t  prints at 120 cps, is
bidirectional and logic seeking.
Buffer is -8K expandable to 81c_
Prints 17 to 5 characters per inch,
Prints 136 to 40  columns. Ten
character sets including down-loadable
and italics. Printer screen dumps up to
240 x 144 points.
Epson compatible. Colour screen
dumps available.
Incredible value for money!

* -  T E C H
COMPUTERS
184 Market Street,
Hyde, Cheshire
SK14 1EX
061-366 7794
061-366 8223

BBC MICRO HARDWARE (inc VAT)
BBC Model B E399

BBC Model A E299

BBC Model A +  32K E339

Disk Interface £89
Disk Interface with double
capacity option E89
Speech Synthesiser E59

MEMOREX DISKS
Double Sided - Double Density

E1.50inc VAT
Box of Ten E14.50 inc VAT

MONITORS

COLOUR
Microvitec E219 +  VAT
Sanyo Normal E209 +  VAT
Fidelity TV/Monitor E199+ VAT
GREEN
Sanyo Normal E 7 9  +  VAT
Sanyo Hi-Res E109 +  VAT

PERIPHERALS

MODEMS

OEL200 E 7 3  +  VAT
Prestel Terminal

E17.39 +  VAT
Teletext

E195.65 +  VAT

Joysticks
E14.95 inc VAT

PRINTERS

DAISYWHEELS
Silver Reed EXP500 E 2 9 9  + VAT
Brother HR15 E 3 9 9  +  VAT
Brother Sheet Feeder E199 +  VAT
DOT MATRIX
Star 10X E 1 9 9  +  VAT
Epson FX80 E 3 9 9  +  VAT

AS USUAL LOADS OF SOFTWARE AVAILABLE Te l :  061-366 8223
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From Page 1 23
solution may also be of  use to
other readers. — Al lan Dunn,
Glasgow.

•  THERE is no way of testing
these additions until you come to
use them. fhis is because there is
no feedback from the end of the
connector back into the corn-
puler.

It's just like posting a letter —
you have no idea if it has arrived
until you receive some feedback.

Call for
the TV man
I HAVE a BBC Model B and
was interested in your reply in
the January edition to a reader
who was having problems with
drifting patterns across t h e
screen — especially evident when
large areas of a single colour are
used.

I get simi lar effects when
running the Acornsoft Snooker
game.

The green table is continually
traversed by wavy lines, giving a
dirty picture.

You suggest a l ter ing  t he
trimmer near the colour burst
crystal.

I have assumed tha t  th is
trimmer i s  the small circular
component about  a  quarter
inch diameter i n  t he  centre
of which is a slotted screw.

Nearby a r e  components
marked 17 .7345  m H z  a n d
R13l.

have tried altering the setting
of the trimmer by 180 degrees in
both directions, but i t  seems to
have no effect.

Finally I returned the trimmer
to its original setting.

Can you  offer any further
advice please? — IC.W, Biggs,
High Wycombe.

•  To get the colour information
onto a TV signal — as opposed to
an RGB monitor — it must be
modulated.

This is done at about 4M1-Iz
and this carrier frequency i s
introduced onto the colour
signal.

At the TV end there is a notch
filter to take out this frequency.
If it is not removed you will get
the colour patterning you com-
plained of.

This could be due to either
bad adjustment or poor design
of your TV. The adjustment is
quite easy to make. The only
snag i s  finding t h e  colour

subearrier trap as it is called.
I he hest bet is to call in a TV

engineer and get him to adjust it
while displaying a  computer
signal.

If the adjustments have no
effect then it is the design of the
TV set that is at fault and I  am
afraid there is not much that can
bc done.

The problem is that colour TV
sets were never designed to be
used with computers and as such
are not tested on them.

his problem could just be
one of component tolerance and
it is likely that an identical set
would give much better results.

Planetoid
explained
I H A V E  a  s l i gh t  p rob lem
concerning the loading of one of
my programs on the BBC.

The game is  Planetoid b y
Acornsoft, and when I  t ry  to
load i t  i t  a l w a y s  g i ves  a
"Searching" message a t  the
value of  20, during planet 2.

It then shows value 21 and 22.
with its hexadecimal value, and
continues until it shows V2.0. 00
0000.

1 will be most grateful i f  you
could give me an explanation of
the matter.

— D. Smith, London.
•  This one is simple —your tape
is faulty.

There is probably a  bit o f
damage on the tape or a spike
has been recorded on i t  by

accident.
Alternatively the tape could

have been damaged by a magnet
coming into close contact with
the cassette.

In any event i f  you take it
back to the dealer you bought it
Iron) he should replace it.

Blue block
mystery
AFTER reading your reply to a
letter in the October issue of The
Micro User (page 1 3).  I opened
up my BBC Model B  to  turn
down the volume.

On the left  hand side just
above the user-defined keys. I
found a blue plastic block and
used a screwdriver to turn the
screw inside. This had no effect
on the volume.

Underneath the keys, how-
ever, was a n  off-white block
containing a black screw. This
turned the volume down.

Can you tell me what the blue
block does and how to tell it is
correctly adjusted, since I  have
altered it by turning the screw? —
N. Spooner. Rye, East Sussex.
•  Yes, the colour of the volume
control does vary depending on
where the computer was made.
What you altered first was the
clock frequency control of  the
speech synthesiser.

If the synthesiser is fitted you
will find that the pitch of  the
voice has altered. possibly giving
a Donald Duck effect.

As you probably have not got

Three (or four) cheers
I WOULD like to  say how 1
enjoy The Micro User especially
Mike Cook's articles for which I
give three cheers.

would make it four if I could
make his ideas work.

For instance, the relay wi l l
switch a sewing machine on or
off but not control it.

I was hoping to stitch l i n  or
lcm long from the keyboard, or
with the light pen. — M. Hardy,
Tyne and Wear.
•  With respect it was not my
idea t o  cont ro l  a  sewing
machine. A computer can turn
things on or off quite easily.

Now assuming that you have
connected the control to the
switch that turns on the sewing
machine motor you can turn it

on, and then after a fixed time
turn it off again.

The motor should have then
done a  cer ta in  length o f
stitching. You can then calibrate
the length of time the motor is on
with the length o f  stitching
required.

This is not usually satisfac-
tory a s  the length o f  stitch
depends on a lot of other factors.
W hat you really need is some

a synthesiser fitted you don't
have to  worry. This control
needs to be set up for each chip,
so has not been preset.

Tull details of how to adjust
this are given in  the speech
synthesiser user manual.

Why do
they do it?
IT'S come t o  my  notice that
more software firms are stop-
ping and -starting the cassette
motor while loading.

generally leave my remote
jack out to prevent this happen-
ing.

At first I  thought that it was
switching on and off  so fast that
the motor wasn't actually stop-
ping, but now I have my doubts.

I am sure that the software
firms would  realise tha t  the
motor could burn out with this
constant stop-start command
and so maybe it's okay, but I
would like your opinion.

Why d o  they d o  i t?  I s  i t
another method o f  preventing
copies? — B . F.  P r i t c h a r d ,
Madeley, Salop.
•  I  am not sure what you mean.
The cassette relay i s  quickly
pulsed at the end of each block
but this is done by the operating
system and not the software.

Normally the cassette motor
will not stop, as the pulsing is so
rapid.

I cannot think of any way of
protecting software by rapidly
switching this relay on and off.

for Mike!
form o f  feedback sensor that
would report  back  t o  the
computer how much stitching
has been done.

This is what I call a non-trivial
task. I t  can be done, however,
and I am sure you will learn a lot
in the process.

When you succeed you have
the material for a  very good
article. I do hope you will give us
first refusal On it.

IF you have a technical query for this page, send it to Mike
Cook, The Micro User, Europa House, 68 Chester Road,
Rasa Grove, Stockport SICI SNY.

Letters on other subjects should be sent, as usual, to
Micromaii, which this month starts on Page 209.
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BBC Model B
(any OS Basic I/II)

return your original cassette and
case with just E l  t o  cover p&p.
re-recording of LD1 REV1 and the
new REV1 supplement. IKeep your
present 20  page LD1 booklet.)

\
1c6G‘'e

ot4e\
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QUAL-SOFT E9.95
(inc. VAT  and p.p.)REV1* "LEAGUE DIVISION ONE" REV1*

Since its introduction in November of last year, LD1 has set new standards of realism in soccer management games.
As manager of a newly promoted 1st Division team of limited skills you have 5 years to build up a Championship
winning squad, by a combination of youth policy and intelligent transfer deals. You will have to overcome the same
problems and frustrations as your real life counterpart. The game has been designed to challenge the sophisticated
adult, engross the enthusiastic teenager, and to entertain the younger fans. Is that ambitious? Read what our
customers have written:
Jan-Eirik Lien, Oslo begins, 'Thanks a lot for a brilliant game" and ends 'Again, thank you for a superb game", Mike
Tomlinson, aged 14, Suttor Goldfield "L01 is by far the most enjoyable game I've played on my BBC Micro". AM.
Jones, W. Midlands, "which I find to be an excellent game. My  10 year old also enjoys playing it  very much".
Why REV1? We estimate that over 20.000 seasons. over 1 mill ion matches, have been played since the game was
introduced. Through numerous letters and telephone conversations we have gathered a massive database on which
to set our statistics, our team and player skill levels. As a result, we are now happy to release a multi-level game
which maintains the accuracy of results and the realism even at the extreme levels.
By program compression, we have been able to enhance the game in 21 different ways. Such as:

• 4  LEVELS OF PLAY: Apprentice, Competent, Expert, -Move over Bobby-
• PENALTIES. You must choose your own penalty -king-.
• GOAL SCORERS: This is probably the most requested enhancement.
* PLAYER INFORMATION SCREENS. Injuries/Suspensions, Goal scoring records, Transfer list,
* IMPROVED OPPOSITION TACTICS: No more lambs to the slaughter!
* TACTICAL TEAM ADJUSTMENTS at any point during a match.

+ a whole range of minor enhancements without sacrificing any of the existing features. (See past Micro Users)
No = M D  SE O M B  lila SO OP En En .11 EDEN MEI OM = I  UM SP MB OM EP UM MB 11111 1 1 1 1 1 1  I =  • •  mi •

• Current Owners. As promised, Q U A L - S O F T  P l e a s e  supply a copy  N A M E :

Dept. CES I  of LEAGUE DIVISION ADDRESS:
18, Hazlemere Rd., 1 ONE. I enclose cheque,
Stevenage, p o s t a l  order, ACCESS
Herts. ' c a r d  authorisation for
Tel: (0438) 721936 I  E9-95-

CARD NO:

Singles, pairs, three of a
kind, six-packs, round

dozens you name
it We'll send it!

Disco Technology Ltd., 20 Orange Street
London WC2H 7ED. Tel: 01-930 3873

\can  of the Rushworth Dales Group

Single sided double density
21.50 each.

Double sided —double density
5:2 each.

Now you can buy high quality
media in any quantity you like at really

low, low prices. 51/4" disks with labels,
read/write protect tabs in a convenient

mailing pack.
AND SO GOOD THAT WE GUARANTEE IF YOU CAN FIND A FAULTY ONE

WE'LL SEND YOU TWO BY RETURN.

Just clip the coupon and send it with a cheque to
the address below.

Access card holders can ring
01-930 3873 (24 hours)
Dealer enquiries on
01-930 3619
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Totally unlimited vocabulary is now possible with the revolutionary
"SWEET TALKER" Speech Synthesizer for the B.B_C. A or B Microcomr uter, any series.
The CHEETAH "SWEET TALKER" simply plugs into speech socket IC99 within the computNo soldering, no cutting of tracks, no headaches.
Based on an allophone system you can easily program any word, sentence or phrase andincorporate speech into your software games.
Fully tested and guaranteed.
Complete with demonstration cassette and full instructions.

UPGRADE YOUR
ZX SPECTRUM NOW!
The CHEETAH 32K Rampack simply plugs into

the user port at the rear of your computer
and increases the memory instantly to 48K.

•  Ful ly  compatible with all accessories
via rear edge connector.

•  N o  need to open computer and
invalidate guarantee,

•  Why  send your computer away and wait
weeks for upgrade.

•  Fully cased, tested and guaranteed.

Why wait
any longer?

ONLY

E39.95
inc. VAT and P&p

CHEETAH
MARKETING LIMITED

24 Ray Street,
London EC1. Tel: 01-833 4909

branches of r

BBC SPEECH
PRICE BREAKTHROUGH I
Speech Synthesizer For
The BBC Computer sizt,/4o Pip

aftar-24•9s

Now make your
SPECTRUM

and VC81 Talk!
The CHEETAH "Sweet Talker" just plugs intothe

backof  thecomputerus ing  t h e  exist ing
Power supply. Based on an allophone system

you can easily program any word, sentence
or phrase. Fully cased, tested, guaranteed and

compatible with all accessories via rear
edge connector. Complete with demonstration

cassette a n d  fu l l  instructions.
No more  lonely nights!

Terrific
Value
at

E29.75
when ordering please quote

whether Spectrum or Z)(81 owner.

Also available:

16K Rampack for ZX81   E l  9.75 6 4 K  Rampack for ZX81   E 4 4 _ 7 5
Prices include VAT, Postage and Packing. Delivery normally 14 days. Export orders

at no extra cost. Dealer enquiries welcome.
Send cheque/P0 now to:- Dept. M U / 1

Cheetah, products available from
1f50

WHSMITH •
Rumbelows

and all good computer shops
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MORE MONITOR
FOR THE MONEY
DOUBLEMODE RGB7 5
MONITOR 20", 22", 26" E 9 .  EACH
Carriage E7.00 including free lead to suit
BBC or Electron
The Doublemode RGB colour monitor
cuts the cost of computer hardware to
the BBC and Electron user. A top
quality re-cycled TV. originally
developed for educational use, factory
reconditioned and tested to BSI
standards, including mains isolating
transformer with 5 year guarantee.
3 MONTH
FULL REPLACEMENT GUARANTEE
Educational and computer club discounts
available. Trade enquiries welcome.

b a t a p e n

BEEBPEN DRAWING PROGRAM
A comprehensive M o d e  2  co lour  drawing p rogram
allowing p l o t  COMMOn0S. painting, circles. text.
character defining, saving and loading to tape or disc,
all to be selected and used with the lightpen

PRICE i11.95 Introductory Offer E9.95

SUPERIOR
PERFORMANCE
•  Intensive to ambient

lighting
•  Responds to different colours
•  Program accessible LED

lamp readout
•  Switch tor program control
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L I -  DO EU_ EMODE LTD.
D O U B L E  1 6  Macadam Place.

S o u t h N e w Moor IndustrialEstate.
Artne, Ayrshire,

Scotland KA! i
Tel: Irvine (02941216339

7 1 R f =MODE

Teletext
Displayclotto

TELETEXT DISPLAY CREATOR EDITOR
Allows the busy programme, to quickly create Mode 7
colour graphics and lest screens tor combination into
his or her own programs. Movable on screen menu
allows use o r  Complete Seleen for graphics Ful l
instructions and a  discussion on  teletext features are
Provlarbil PRICE 0 .95  Introductory Offer E7.95

SUPERIOR PROGRAMS
•  Tape stora ge of your work

•  G o o d  documentat ion
•  User- routines provided

on tope and
on printout

BBC Lightpen Programs <batePen

BRITAIN
The first in a  series or educational Geography on
Geology programs Britain comes complete with thre,
sets of tests and these may be very easily changed b
adding DATA statements in the Basic program. Full
instructions and grid map supplied,

PRICE £695  Introductory Offer E5.95

The Datapen  Lightpen itself comes complete
with handbook, software on tape including two
drawing p r o g r a m s  a n d  a  p r i n t e d  l i s t i ng
showing useful routines

PRICE E25.00
Iwo d r a w i n g  programs,  SKETCH a n d  SHAPE.
CREATE ore inc luded with the l ightpen and the
programs s h o w n  a b o v e  m a y  b e  o rde red
addit ional ly,  or separately as required.
Allprices above Include VAT, postage and

Please send your cheque.P.O. to:-
Dept. Mtn, Datapen
Microtechnology Ltd., Kingsclere Road,
Overton, Hants. RG25 3JB

•
•



(The above designs were drawn by a 12-year-old at Our
showrooms!) Oty. Item Etc VAT Inc. VAT Total

Gralpad Complete 025.00
I

£143.75
C.A.D. Programme £18.00 120.70

Postage. Packing.!. Insurance

I enclose my cheque, PO. for E  T O T A L
E5.00
e

ree
by

Full

?le
WO

PE-
•theed

d,

•  DEALER INQUIRIES WELCOMED
•  SPECIAL DISCOUNTS FOR EDUCATIONAL

AUTHORITIES

BRITISH MICRO
A HEGOTRON GROUP COMPANY
Unit 02, Penfold Works,
Imperial Way. Watford. HERTS WD2 4YY
TEL: (0923) 48222. TELEX: 946024

BBC MODEL 2 SPECTRUM
COMMODORE 64
With Grafpad you can now add a new dimension to your
computer enjoyment, but most important, it helps you
create your own application programmes by the simple useof the Grafpad!

The Graf pad comes complete with a cassette comprisingtwo programmes.
THE FIRST PROGRAMME

displays the co-ordinates of your screen area. The
co-ordinates are based on the screen with a grid size of
1023 x 1279 pixel, also in the Grafpad giving you a grid

size of 320 x 256 pixels!
THE SECOND PROGRAMME

provides you with the utilities for circles,
squares, triangles, free-hand, erasing

line-drawing etc, and of course, full
"Fill-in" facility in 16 different colours by

the simple use of the pen!
Draw from a simple apple to a computer

circuit - store in cassette or disk,
perhaps transfer direct to a
printer - in black and white

or full glorious colour!
Purchase unique C.A.D. (Computer Aided

Designs) programme and add further enjoyment
and professionalism to your computer designs!

The Gratpad comes complete with Operational Manual,
Programmes, The Grafpad and Pen and it simply plugs

in your computer.

(Size: 25mm height x 55mm width x 260mm depth)
Weight: 1.2 kg (Gross)

BBC MODEL 2

NAME

HOW TO 04:10ER:
BY TELEPHONE:
It you we an American Express.
Barclaycard. Diners Club or Access
Card Holder simply telephone us giving
your Card No Narne, Address and
itererSt required and your orders will be
dispatched within 48 hoursi

ADDRESS

••••••

Post to BRITISH MICRO. UNIT 02, PENFOLD WORKS
IMPERIAL WAY. WATFORD, HERTS. WD2 4YY

Please send me Grafpad for:

SINCLAIR SPECTRUM
(Please tick)

BY POST.
Simpiy lid in the coupon, enclosing
your cheque/Pa made payable to
BRITISH MICRO, or use the special
section for Credit Card Holders, and
post to the address below.
P1ease allow 14 days for cfellwIry

f l  COMMODORE 64

I prefer to pay with my American Express, Barclaycard, Diners, Access Card
(Please cross Out whichever is not applicable)

CARD NO
SIGNATURE

Address above must be the same as card holder

1



Peering through
the
BBC

icro's
many,
many
windows!

THE BBC Micro has the valuable
facility of being able to define separate
text and graphics windows. But on first
acquaintaince it seems only one of each
is available at any one time.

A greater number can easily be
simulated by  setting up a  switching
procedure and jumping almost in-
stantaneously from one to another.

For example, the sample layout in the
picture has two graphics windows and
three text windows S e e  Figure

Each of these may be set up by the
appropriate codes which in Mode I are
as follows:

TEXT!
TEXT2
TEXT3
GRAPHICS I

GRAPHICS2

(The VDU codes are explained on pages
385-389 of the User Guide)

Switching from one window to
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VDU28.0,7.19,0
VDU28.21,27,39.20
VDU28,0,31,39,28
VDU24,4;132;628;
756:
VDU24,648; 390;
1272;1016;

m in o w  e  o w
No. o f  p o i n t s = 3 5
R u l e :  s = t 4 . 1 1

Touch t o  d r a w :
1 . i n  w i n d o w  1
2 . i n  w i n d o w  2
3 . i n  b o t h

another can be done by procedures such
as PROCgraph(N) and PROCtext(N)
in t h e  demonstrat ion program
SpiroTwo.

PROCgraph(N) selects graphics
window N (for N= I or N=2) and also
includes a VDU29 command to alter
the graphics origin to the middle of the
window selected.

In switching from one to the other the
picture remains unchanged unti l  a
graphics command is issued, such as
PLOT, DRAW or CLG.

My preference is to draw a rectangle
as a border just one pixel outside each
graphics window at the beginning of the
program (in SpiroTwo this is done in
PROCinitiaLvalues.)

Clearing the current graphics area
will then leave the border unchanged,
creating the illusion o f  permanent

..• ; 1,d1,11,, ti.lidds11121dlibll_a• • ", ;  •  -

,711115.47P:i •4 ; : ; iss f r,

•-•••-•

— •To•

AP:1 46,4b:

-414.#,SIF :10-!:-g&t; Tr ; ; "  Flu 1 , 1 -

• 4
111:, 2111S,A4i, • •  wir!:ei• Ti1,1-:tkl:NtTlittet

• •
•

,-.107- 444 ;11..tede —  •_1,114,Anitivrip

Ho. o f  p o i n t 5 = 8 0
R u l e :  s = 4 * t

4 e n d

By DAVID  TALL

Figure

graphics windows on the screen.
The corresponding switchi

procedure PROCtext(N) changes
text area and homes the cursor to
top left-hand corner o f  the seleC
window.

I have also taken the precaution
clearing the new window with
before writing in it.

The mul t i -w indow fac i l i ty
illustrated by  a  pretty line draw
routine show t o  me b y  Wi l l i
Wynne-Wilson o f  Birmingh
University. I  have adapted his idea
drawing two  versions in  separ
graphics windows.

If you type the program into
own micro note that the line numb
are in tens to allow use of the A
numbering facility j u s t  type A
followed by Return and enter the

The answer lies in almost
simultaneous switching

as
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igure I

tching
es the

• to the
;elected
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lity i s
hawing
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idea by
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to you
iimbe
AUTO
AUTO
he line

as they come.Lines between procedures consist of asingle space to highlight the programstructure. You can miss these out if you

like.

The program layout is very simple.After PROCinitiaLvalues has set up thestarting position, the main routinerepeats the procedures PROCchoice, toselect the windows, and PROC-windows, to modify and draw theEgures in the appropriate graphics

ideas.

PROCchoice is offered in the bottomtext area on the screen. Touching I or 2selects the corresponding window, 3draws in both simultaneously and 4:nds the program.The idea of the program is to imagineequal spaced points round a circle andto join them in pairs. You may specifythe number of points and the rule byxhich they are joined.The points joined are numbered t andand you can specify the rule (in Basic)hich relates them.For example. the first window has 35ints and the rule is sr---t-o- II. Thus ifI then s=12, and the first point will be
LIInd to the twelfth; if t--2 then s 13.
oining the second point  t o  the
irteenth, and so on.
Should the calculated value of s be
gger than 35 it is simply a matter of
•lunting on round the circle, so the 36th
int is the same as the first and the 37th
the same as the second.
In window two the starting rule is

--et with 80 points round the circle. If
e program is RUN and option three
••en, then both pictures will be drawn

ultaneously.
When playing with the program it is
ieresting to  t ry  other rules and
ifferent numbers o f  points. Fo r
tance you might try s=3•t or s=5"'t
h 100 or 200 points round the circle.
more complicated rules such as
C1/42/20.
The program allows one picture to be
• ained and the other modified, or both
• be changed at the same time.
Given the ideas, programmers will
n modify them to suit their own

• ds. For instance, replacing numbers
the coordinates would allow the

indovvs themselves to  be moved
ound. A nice touch is  to  include
our changes i n  the  switching
edures so that each window has its
initial colouring.

A less obvious idea would be to have
e of the windows overlapping, or
vindow contained in another. For

instance. you could add to  PROC-
text(N) the instruction:

ELSE IF N=4 THEN
D U28,31,39,30.

The text area for N=4 would then be
the bottom two lines o f  text area 3.
PROCtext(4) would have the effect of
leaving the top two lines of text area 3
fixed and scrolling the bottom two lines.

An extension of this idea might be a
table of values which the user is able to
modify.

The screen could be laid out in a large
initial text area with each value in a
small rectangle which could later be
used as a text window. I t  would be
possible to call up each text window for
input or printing without overprinting
anywhere else.

Remember also that a text window
need not contain text only. Any suitable
rectangular area of the screen may be
designated as a text area and scrolled for
special effects.

Alternatively a text area could have a
graphics window superimposed to allow
graphics to be added at a later stage.

Should you wish to experiment with
the demonstration program i t  i s
designed to leave the windows on the
screen when it ends.

Figure .11

A text window need
not contain text only

Ty pe MODE I to get rid of them, or
include a mode statement just before the
END of the program.

You might try typing PROCtext( I)
and LISTing the program to see what
happens, or typing PROCgraph(1) or
PROCgraph(2) and then CLG to clear
the selected graph window.

The perceptive reader will see that
much of the effect could be achieved in
the program without changing the graph
areas at all.

However i f  the variables a( I), 1)(1),
a(2), b(2) are made slightly larger then
the pencil of lines will pass beyond the
borders o f  the graphics areas. For
example a (  1)=500, 11111=300,
a(2)=300, b(2)=500 would give
elliptical shapes in both windows, part
of which is outside each rectangle.

Make these changes and RUN the
program again. You will see the lines cut
off at the border and not going outside
the window (Figure I I ) .  graphically
demonstrating the beneficial facility of
using more than one window on the
screen at a time.

Listing starts
, on Page '1 88
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Here's something SPECIAL from
INBEI
ZOO
OBEI

•   I
I  P l ease  send  c o p y / c o p i e s  of 1 1 1
•  C lass ic  Arcade Games, I I
•  I  enclose a cheque/PO No.  1
•  f o r  f    1 1 1
•  m a d e  payable to: Database Publications Ltd   I
•  I I I
111 Name  I
111 I
I  A d d r e s s   I I
III I I
I    I
I
I
I
1 1 1 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 1

Post code

0  BBC Micro tape E5.95
0  BBC Micro disc E7.95
0  Electron tape £ 5 9 5
(Please tick)

Tel: No.

Post to: Classic Arcade Games offer, Micro User, 68 Chester Road, Hazel Grove, Stockport $K7 5NY 1

We've commissioned
four rip-roaring
games for the BBC
Micro and Electron

Three of this high-
powered collection
are top-rate machine-code
versions of arcade classics
and the fourth is a
thrilling real-time
adventure game.
There's hours of
enjoyment and something
to suit everyone in this
unique value for money
collection

SNAPMAN— Guide your
man through the maze as he
munches energy pellets and
avoids hostile aliens

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 medical supplies
a whole planet is doomed!



WHEN YOU
DISCOVER
YOU'RE OE
Of SPACE,
IHE KEY
Is le
DOWNLOAD
II!

A DISC interface on the BBC Micro
uses part o f  the RAM. With many
programs. particularly those using the
"memory eating" modes, you can
LOAD them but, when you RUN them,
as soon as the program tries to enter the
hi-res modes it runs out of space.

The space the disc interface uses is at
the bottom of RAM, taking up part of
the memory that would normally be
available for programs.

However, once we have loaded the
program from disc there is no need to
waste this space. We can copy our
program down from where it has been
loaded to a new position at the very
bottom o f  RAM,  overwriting the
memory that the disc system takes up.

The program now has available to it
as much memory as if it had been typed
in or loaded from tape.

Moving the program down i n
memory l i k e  th i s  i s  known as
downloading. I t  only takes a  small
program to  do  this. I  attach my
downloader, called MOYER, t o  a
function key.

When I want to download a program
I first CHAIN "MOVER- to set up the
function key.

Nothing spectacular happens, and I
do not, at this stage, press the function

key — after all, I haven't got the program
I wish to download in the micro yet!

I then LOAD the program I want and
follow that by pressing the function key.
This brings the downloader in to
operation.

After a  short pause the cursor
returns, showing that downloading is
complete and I  can now RUN the
program.

Incidentally, we've come up with a
rather unusual problem i n  o u r
downloading: The Acorn DFS insists
on a l te r ing  j us t  one byte  o f  a
downloaded program.

You can get away with running the
program once, but the next time that
altered byte will crash the program
unless you're lucky.

To get round this, at the beginning of
the downloader I've added *TAPE to
negate the influence of DFS. Listing I
contains the new version.

Mike Bibby

1 •KEY0 fTAPE:M NWASE-U00
FOR LWASE TO TOP STEP 4

: '(LX-RX)11
:NEXT
:PAGEKSIE0OrM OLD:M

Listing I :  Mover

(i1) PAEAN systemsPROGRAMS FOR BBC MODEL EVELECTRON*
NEW N E W

DELIVERY f  7.50
Drive yourself mad around this FUZE
adventure. You will have to stay
pretty cool to avoid trouble, cope
with a myriad of hazards, not to
mention a beery mate, and get your
deliveries right, all at the same time
The 181N is never tar behind a n
welch out!
Full scoreboard. Optional wand.
Keyboard

MORSE INSTRUCTOR 1 5 9 5

This program teaches the Morse
Code: Character to Morse. Morse to
Character Random character group
sequences and 36 word passages
provided at a choice of 8 speeds.
Limited facilities t o  simulate
transmission using the keyboard

SCAN• f7 50
An original card based game of great
subtlety. The idea is to place 25 of
vow 28 cards in positions which
equal or are greater than the kalue of
the computer's cards Excellent
graphics include clues about the
Suits and values of the computer's
hidden hand - you must be very
shrewd to win the maximom 40
tricks. Keyboard

SNIP LIGHTS GUIDE 1 5 9 5

Recognition of ships' lights from
three aspects, ahead, abeam. astern
A program designed to assist users
in fast identification in conformity
with the Internet' coal Collision
Regulations and to test knowledge at
a primary or advanced level.

TELEWRITER
Mode 1

Text/Graphics
Manipulator

UTILITY
TELEWRITER £ 9 . 5 0
A sane al programs comprising
Teinvriter - M a i n  editor
Telelip -D isp lays  up to 20

pages of data
Teleload A l l o w s  inserts to

other programs
Demo_Ten -Demonstrates 1 0

pages of data to play
with

This is a powerful utility which gives
the serious user easy domination
over the BBC's extensive Mode 7
capabilities. Comprehensive manual.

ALL PRICES ARE
FULLY INCLUSIVE

We always require good programs on
general or specialist subjects for the
BBC or Election.

Quebec Marketing MU, Little Bealings,
Woodbridge, Suffolk 11313 613.
Tel: Ipswich (0473) 623757

SLIDER
Synchronises a

film slide
projector with

a taped
commentary

UTILITY
SLIDER

NEW

f1.50
This utility synchronises a single
slide film prolector with a
pre-recorded tape commentary or
music background. A slide projector
with remote control is required
Programs allows up to 999 slides to
be controlled for variable display
times Applications for lecturenr,
photographers, architects etc, and
micro film users. Inetruction

EBUG f I • 5 0

This Utility allows the 'nomination
and alteration of all memory loca-
tions from MOO to &FFFRescept
MOSI Simple Editlfransfer
capability for discs or within RAM_
Stiaighttorwa rd instructions.

7
Light

\.
LIGHT CYCLES

AVAILABLE AT GOOD COMPUTER STORES. SELECTIVELY FROM MICRONET 800 OR DIRECT FROM PAEAN SYSTEMS

50
A last reaction game for the fleet of
heed end mind Can you surround the
enemy with your light trace and
make them crash? The better you
are, the more cunning and numemus
the enemy become Simple and
infuriating Full scoreboard and
sound. Keyboard.

EUROPE 1 5 9 5

Detailed map of Europe with 9 sec-
tions of 25 questions each covering
Capitals. Countries, Rivers, Seas
Populations. EEC & Warsaw Pact
Countries at 2 levels Ability to plot
and calculate distances between any
two pants. Suitable for 6-15 yea,
olds
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The first quality Daisy Wheel Printer to be sold for under 0 0 0 .  Twelve months
warranty — Japanese reliability. 180 words per minute, quiet operation — 60dB. 13"
Carriage, 10, 12, 15, characters per inch plus proportional spacing. Parallel, Serial and
RS232 interfaces. Quick loading "Clean Hands" ribbon cartridge QUME compatible.
Have fun and dance through your printing with our Daisy!

The DAISY STEP 2000 printer.
Video Camera Interface.
BBC CAMERA UNITS
Enables any standard Video Camera to be connected to a
BBC or Apple Micro. The image is then displayed on
screen ready to be enhanced or manipulated as required.
The final image can then be stored or output to a printer,
plotter slide or video unit. Resolution is 220x 310 with 64
levels of grey.
Price  £ 1 7 4 . 0 0
BBC SEESCAN VIDIOGRAPHIC UNIT
A VIDICON T V  CAMERA wi th  a  built- in Z80A
microprocessor enabling documents and images to be input
directly from camera to computer. They can then be
enhanced, edited, manipulated stored on disc/tape or
output as normal TV/Video signals 220312 resolution 64
grey levels. Another technological breakthrough from
Cambridge at a bargain price.

PAINTBOX-COMPUTERS,
University Graphics Centre, 37 University Road,

Southampton. Telephone: 0703 558621
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Prices exclusive of VAT and Carriage

L285 For a Daisy?

Avoidable n o w  at  a l l  g o o d  compute r  shoos o r  d i rect  f r o m

DYNABYTE SOFTWARE
31, Topcliffe Mews,  Wide Lane, Morley

LS27 SUL. Tel: 0532 535401

At last, a stunning interpretation of the 3D
Wire-Graphics Tank Battle simulation you•ve all
been waiting for brought to you by Dynabyte.

Features include anti-tank missile launcher with realistic
'shell-in-flight' action, radar screen, detailed control panel.
anti-aircraft and anti-tank modes (with options to choose
one or both), hidden line removal, exploding tanks and
many other special effects. There is NO other game like it.

"CRAFTMASTER"
Engraver/Plotter
Fitted with:-
1. Pens it is a 3 Pen A4 Graph Plotter.
2. A Scriber, Router or Dril l i t  becomes a Computer
Controlled Precision Engraving Instrument,
3. An Optical Scanner i t  becomes a Digital Image
Recorder. Wonderful potential for use in Education, Art
and Design, Control Engineering, Engraving and
Computer Graphics all in one package.
Terrific value at   0 9 5 . 0 0
Drill attachments 0 9 • 5 0
Opto-Scanner  £ 5 . 0 0

Graphic Supplies
Electronic Drawing Boards from
Graph Plotters from
Dot Matrix Printers
Hi-Res Monitors Green Screen
Colour Monitors from

020.00
£295.00
016.00
E75.00

095.00
We have a wide range of graphic software for Designers,
Artists, Illustrators, Photographers, Engineers and
Architects. Computer Holidays — Learning at Leisure
Carriage:- Printers £8. Other items £6.
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Use J I M  NOTMAN's
function key command strip .  .

THE INCORRECT use of spaces can
create problems when typing i n
programs. BBC Basic, with its long
variable names, i s  much more
particular about where spaces occur
than simpler Basics.

The computer must be able to deter-
mine where the variable name ends and
a keyword begins.

In general, i f  a variable name does
not have a "delimiting" character such
as S % = > < +  /  —  , ; or af ter  it,
there should be a space. Otherwise "No
such variable" error may result.

Spaces are not required after key-
words. though (if the syntax allows) it
does make the listing more readable.

For easier readability, many of the
listings printed in The Micro User use
our special formatter. When inputting
these listings, do not press RETURN
until all the statements from that line
number have been typed in .  F o r
example:
100 IF let ter  0  l ine end

THEN PRINT 'continue typing"
ELSE PRINT 'Press Return' (RETURN)

110 NEXT program_line (RETURN>

In some of the listings you will see
some numbers enclosed in brackets and
underlined after PRINT statements,
such as:

PRINT '<129)Red'

In this case the line includes the
teletext control character 129 which
makes the rest of the screen line red.
These codes can be input directly from
the keyboard (NOT with OS 0.1) by
using the function keys with combina-
tions of the SHIFT and CTRL keys.

Take the toil
out of typing in
your programs

If any program which uses the func-
tion keys has been run, say Wordwise,
it is best to reset the BBC with CTRL
BREAK.

Before the function key command
strip on the edge of  the page can be
used type in:

01227,140
•FX228,150

This allows all the important control
codes to be generated and the function
keys can st i l l  be programmed with
strings as usual.

Before typing a program try:
REPEAT : PRINT GET : UNTIL 0

with the function keys, to see that you
are really producing the expected
codes.

When using codes 150 to 159 by
holding down the CTRL and SHIFT
keys and pressing a function key, line
scrolling wil l be prevented until the
SHIFT and CTRL keys are released.

It is  sometimes a  little confusing
using the double height character 141
(8c8D). Try:

AUTO (RETURN)
10 PRINT 1<141)Hello1 (RETURN)

When the cursor reappears the next
line number is no longer visible as
expected. I f  you now use the cursor to
move up to line 10 and copy the line
with the COPY key, you'll notice that
PRINT cannot be seen on line 20, but
that when Hello is reached you'll see
the double height Hello.

This rather strange effect is due to
the way the teletext character generator
works.

rr,

•••••
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Your key to t
GETTING one micro to talk to another
is t h e  latest  a n d  most  excit ing
application or micro computers. And
you BBC Micro is ideal ror it.

From your own home, by simply
linking your computer to the telephone,

you can communicate with other mt.
owners, bulletin boards and even Lv
mainframe computers all  over
world.

This month's competition offer
unique double package to get

Get ready for MICROWEB
NEXT m o n t h  sees t h e  launch  o f
Microweb, a Bulletin Board exclusively
for readers of The, Micro User.

Microweb i s  t h e  f irst  electronic
message service dedicated to  the BBC
Micro. We're determined that it's going to
be the best Bulletin Board in Britain a n d
with your support it will be.

A simple telephone connection w i l l
give you the latest ideas, news and gossip
in the world of  the BBC Micro.

And i t ' s  not  going t o  be one-way
traffic. You'll be able to send us your own
views, ideas and program queries.

Not only that, but you'll be joining in
an elite band of BBC Micro enthusiasts,

each as determined as you to get e
ounce of enjoyment and excitement°
his BBC Micro. A t  Micro User
bubbling o v e r  w i t h  enthusiasm
exploring this new field.

For us Microweb is the start of it
new adventure. We hope )oull sit
with us.

A reader in
New Guinea is
contest winner

The winner of our February competition
was Richard Dryden, of Papua, New
Guinea. His description of  using a
Beastie to simulate a bird's wing was so
exceptional that we've decided to let you
see it in detail. He writes:
FLAPPING-wing flight has fascinated
me for years. Just how do birds, bats
and insects do it? I see this as one of the
great gaps i n  o u r  aeronautical
knowledge.

We are quite competent at building
aircraft with rigid wings and howling
motors to push or pull them through the
air. But flapping flight is different.

The wings have to provide both lift
and propulsion. Th is  requires a
controlled degree of structural elasticity
to prevent the wings flinging themselves
apart.

The main problem areas in studies of
flapping flight are:
•  Aerodynamics: Producing wings
with the r ight  kinds o f  changing
geometry to produce thrust and lift.
•  Structure: Designing a  "soft" o r
elastic wing strong enough to withstand
the forces exerted on it.
•  Power supply: Finding a suitable
power source to  drive the wings,
particularly during the downstroke.

\ S o .
9.1•4•i• q p .

tensioner

'shoulde,

odeesurface ol v.,19
conforms to conical
profile Yoe stabieltv,
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.:Vincidencechange
upstroke

SERVO 2
_

;,ower for downsteoke
89: solenoid,'

SERVO ?

GENERAt ARRANGEMENT OF W I N G

•  Control: How to alter the properties
of the wing in a  controlled way to
initiate and limit manoeuvres.

It is the last category — control— that
feel could be usefully explored by a

robotics approach.
Although the structure of a wing can

be designed in such a  way that i t
responds "intelligently" to  changing
patterns o f  force by flexing appropri-
ately, there needs to be on top of this, a
finer control of changes throughout the
wing.

Otherwise flight soon becomes cata-
strophically unstable — as I have found
out the hard way by picking up the
pieces of numerous models.

I  propose to build a mock-up of  a
flapping wing, with servo-control of two

flet.”

parameters initially:
O Overall extension of the three tu[.
joints in the wing.
O Degree o f  pronationIsupination
the "wrist" joint in relation to the inn
part of the wing.

The accompanying diagram shou
help to make this clear.

The model wing could then be les
for its response and controlability und
aerodynamic loading. I  shall have
improvise by having the rig attached to
moving car.

The great joy of  having the
under BBC Micro control would be L
possibility of programming sequence's
quite complex changes in  geometr
without having to  cope with them
manually in real time.

They could be carefully planned
before the test and repeated accura eel)
as many times as required.

This potential for  precision an
repeatability would offer a much greate
possibility of modelling the movement
of a bird's wing.



get every
ent out of
ser we're
ism f o r

1 of a big
I share it

wroth's..
er micro started in this fascinating area, in which
•en large thousands o f  micro enthusiasts have
ver the already become thoroughly hooked.

Firstly, the winners — and there are
offers a three prizewinners this month — will be
get you receiving Pace's Grapevine modem.

This interfaces your micro to  the
ielephone network so you can transmit
and receive the electronic signals that
carry your messages.

There are a l l  sorts o f  different
standards for the signals. But don't
worry. Grapevine will handle all youneed.

Actually programming your micro to
handle them can be a  little tricky
though. lhars where the second part of
the p r i ze  package comes i n  —
Commstar.

[his is an extremely clever piece of
ROM-based software that lets you turn
sour micro into a terminal — that is, the
sort of computer needed to send and
receive the signals.

Commstar gives you two standard
terminal —settings", one of which allows
sou access to  Prestel However the
software makes i t  simplicity itself to
tailor y our terminal to  your own
requirements.

you hare to do to win this dynamic
duo is to come up with as original a use
for the combination as possible. The
possibilities are endless!

Just think o f  it.  Yo u  can send
messages, data and programs anywhere
in the world, almost instantly. How
bould you use it?

Once your imagination is fired you'll
come up with lots of ideas.

Send us just one of your ideas, in not
more than 100 words, on the coupon
below. You could find yourself with
both the hardware and software to put it
Ito practice.

But remember — we have to receive
our coupon no later than May 31.1984.

'yr W I M P

1- • oo *61.1)d out more abouth. p4, 1 •this ending venture in
, " 4  next month's Micro User

Y L I  could be
the lucky winner
of a revolutionary
communications system -
Pace's Grapevine modem
PLUS Cominstar software!
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POST TO: Modem Contest, The Micro User, Europa House,
•  6 8  Chester Road, Haze l  Grove, S tockpo r t  SK7 5NY.
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YOUR FREE ENTRY FORM

Name
Address

If I won Pace's Grapevine modem and the Commstar
software, I would use it  to: (not more than 100 words),
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The BBC Model B micro packs a lot of
potential. As a basic computer, it is reliable,
efficient and simple to use-but, more than that,
it is the first step on the road to a complete
computer system.

TORCH COMPUTERS have chosen the
BBC micro as the heart of their open channel
system-UNICORN. UNICORN means a wide
choice of upgrade channels to transform your
BBC into a complete business system, a fully
communicating workstation, or a high-
powered 32-bit data processor.

At the gateway to the Communications
Channel is the UNICORN ZEP100-a 64K
processor board and the software needed to
promote your Model B into a TORCHNET local
area network station. Further along the
channel, the UNICORN FDP240 will provide
twin 400K floppy disc drives, which with the
addition of the ZEP100 will result in a Z80
disc pack

The UNICORN Business Channel
develops the BBC micro into a flexible pro-
fessional tool equipped to manage the most
complex business requirements. Opening
with the HDP240 -a simple but powerful disc
drive, the channel provides for any level of
upgrade from the well-proven ZDP240

Unicorn opens5 new channels
for the BBC.

(TORCH Z80 Disc Pack) up to the ultimate
addition-the UNICORN -combining the
HDP68K-a 32-bit 68000 processor with the
UNIX® operating system.

And if you get lost in the by-passes and
flyovers around your BBC, there is one simple
route for you to follow-the straight channel to
your nearest TORCH UNICORN dealer. He will
assess your requirements, then recommend
the ideal solution to cope with your present
and future needs.

For full colour product brochure, price list
and the name of your nearest TORCH
UNICORN dealer, just clip the coupon.

Name
Address

U(rilIIco rim
Open channels for the BBC micm

To: Torch Computers Ltd., Abberley House, Great Shelford,
Cambridge CB2 51..Q.Telephone: Cambridge (0223) 841000.
Please channel further details on the Unicorn range to:

Text and Graphics provided by BBC Model B.
Keyboard provided by BBC Model B.
Disc interfaces are necessary for use with the in icorn range.
CPI Ms a  ntgistered trademark ot Digital Restwirrh Inc.
Unix is a reps tered trademark of Hell Telephone Laboratories loc.



SLIMUNE
PRECISIO
These superbly engineered slimline disc
drives for the BBC Microcomputer are
unsurpassed in quality and accuracy. They
feature direct drive brushless D.C. motors
and long-life ceramic read/write heads
for maximum reliability, and a die.
cast alloy chassis which gives
rigidity and long term
stability. Furthermore,
advanced chip
technology, using large
scale integration
permits extremely low
power consumption to.
be achieved. •
The Pace range •  :
includes drives which --
are switchable between
40 and•80 tracks.. -
Doublesided•drives
give-a missive 400K.
storage per drive in. 80.
track mode, whilst i-h 40.-
track Mode they retain
com patitqfilitywith' a I I
commercially aYailable--.
BBC•softw,irei. A1JfaC9 .-
driJeswiU suppOrf.

double densityoPeratior)..• '- • •
PACE disc drives are Spppited
and ready to rtr inlire,c.t from he C'14pcLwr.:.•:- • :
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HARDWARE REVIEW

Non-Volatile RTC and RAM Acacia

DAUNTED b y  the prospect o f
assessing such an elaborately-titled
facility. I began gently i f !  was going
to be dropped into a world of strange
and complicated terminology then my
wish was to be dropped gently.

My fears were unwarranted. I  soon
learned that what was included in this
intriguing package was electronic diary
software. RAM filing system software,
associated hardware and a full instruction
manual, known collectively as "non-
volatile RTC +  RAM" (RTC standing
for Real Time Clock).

I learned further that the term
"non-volatile- simply means that any
diary entries or  system files are not
lost whenever the computer is switched
off.

I was not  only ready, but  now
intrigued, to read the Acacia manual,
where I discovered that RTC and RAM
comprise both hardware and software.

The software is held in a ROM fitted
into a spare "paged ROM- socket inside
the computer. The hardware is supplied
in a box, complete with cable links to the
computer.

The electronic diary I  found to be
both helpful and informative. It is also
quite easy to get to grips with, with the
aid of the list of diary system commands
in the manual.

Working through these commands at
the computer you are gently and well
initiated.

Acacia's method of using a demon-
stration time or date, for example, which
you can then overwrite as you wish, is
especially enlightening.

The diary's functions include a
continuous display of date and/or time
in the top right hand corner o f  the
screen. Alternatively, you can choose
not to display the clock until you request
the time.

The time and date is kept. even when
the computer is switched off. I t  also
takes leap years into account -  I  am
writing this on February 29!

I was particularly impressed with the
facility f o r  inserting and displaying
reminders. Again i t  is well explained,
with the use o f  a  demonstration
example.

The diary automatically "opens" for
you on the correct date, immediately
outlining all entries relevant to today.
On pressing Return, every reminder set
for that date and every date after will be

'RTC and RAM'
-a  helpful and
informative diary

displayed successively.
You can change the date o f  the

reminders from which the display
begins, to gain a retrospective glance at
the appointments you've missed.

Two extras that I  found greatly
increased the usefulness of the diary are
the keyword and wildcard facilities.

The former permits a  command
which enables you to search out only
those reminders which include par-
ticular words.

For example, for the regular traveller,
typing the command *DIAK AWAY
will display all reminders with the word
AWAY in them.

Along similar lines, the latter means
that words and filenames do not have to
be specified precisely. For example,
H*T covers all words beginning with H
and ending with T.

The actual setting up of the reminders
is just as simple. You can enter them for
years ahead.

The recommendation for the diary to
be used in Mode 7 enables the use of
colour in the reminders, perhaps not
totally necessary but nevertheless an
added bonus. I  found a  red flashing
reminder definitely had more impact,
sending me scurrying o f f  to  my
appointments.

Indeed the electronic diary seemed to
have thought of everything. The alarm
can even be set to sound -  perhaps with
an appropriate message -  at any preset
time of day, whether that day is today or
in any year up to the year 2014.

The R A M  Filing System (RFS)
claims in the manual to be "a  fully
functional storage facility designed to
complement the existing range of filing
systems, (cassette, disc or net)". Rather
a grand claim, but could it be lived up
to?

Certainly I was initially impressed by
the reduced restrictions on the use of its
files. The filenames can not only be up to
about 200 characters in length, but there
can also be any number of files in the
catalogue -  if there is enough room in

memory to hold them all. The RFS
requires the minimum of workspace for
itself -  just 256 bytes.

The standard commands used within
the filing system are explained in the
Acacia manual. As certain of them are
fairly complex. I found becoming au fait
with the system a little more tricky than
with the diary.

The manual.1 feel, presumes a certain
amount of knowledge of the reader and
the initiation is not quite taken step by
step.

Once mastered. however, I was once
again most impressed. The system's
automatic inclusion of creation time and
date with saved files is excellent.

The information is displayed even
when using the command *CAT to
outline an index of all files held within
the filing system. A simple addition. but
I certainly found it greatly increased the
usefulness of the system.

By far the most impressive feature of
the whole package, and one stemming
from its non-volatile nature, is the
auto-boot facility.

To cut a  fairly long and complex
story short, this enables you to press
Break o r  switch the computer o f f
without losing the effects o f  all the
commands previously typed in.

This is done by the creation o f  a
special text file which may be LOADed,
RUN or EXECUTed at power-on or
the pressing o f  the Break key.
(Execution merely treats the file as if it
had been typed in -  yet another useful
facility.)

The advantages and applications of
this are quite clearly far-reaching. You
may have a standard set of function key
strings which you don't wish to lose
each time the computer is switched off,
or you may want a  program to be
automatically loaded each time i t  is
switched on.

Altogether. I feel that this extensive
package i s  an  extremely useful
investment.

Karen Torevell
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HARDWARE REVIEW

THE BBC Micro has some excellent
graphic commands — MOVE, DRAW,
PLOT, GCOL, etc — built into its Basic.
But they are rather tedious to use for
anything but the simplest of pictures.

It is better to use (or write) a general
purpose drawing program which
employs the cursor keys to move about
the screen and draw or  indicate the
location of previously defined objects.

Movement m a y  also be  made
somewhat easier on a Model B by using
the analogue port, ADV AL command
and joysticks to replace the cursor keys.

The two systems rev iewed here take
us a step further in putting pictorial
information into the computer. Both
employ graphic tablets and a  control
program and allow the user to trace
around actual pictures with a drawing
arm.

These devices send X  a n d  Y
coordinates o f  their position on  the
board, v ia  the analogue port and
appropriate programming. to the screen
display (see Mike Cook's article on
building a drawing arm in The Micro
User, June 1983).

Both systems were tested on a 32k
BBC Micro Model B with OS 1.2 and
Basic II. So, how do the two compare
with each other?

Bcebplotter Wa t f o r d  Electronics

THIS is supplied as a graphics tablet
manufactured by Robot Developments
of Hull, software on cassette and a
manual.

The tablet is a  sturdy transparent
sheet o f  smoked Perspex measuring
48x40cm with a grid marked drawing
area approximately 32x23cm

It has an advantage over the Grafpad
in that it can be placed over thick books
to trace maps and diagrams and the
source picture can be kept still without
having to resort to sticking it down.

The tracing arm is the two piece
potentiometer type and is well construe
ted in tough plastic.

The system plugs into the micro's
analogue port via a 15 way D connector
(provided) attached to a  rather short
(95cm) lead. which rather restricts the
position of the tablet in use.

One thoughtful feature is  the
provision of a command summary on
the tablet itself, as the list given on
screen by the intro program is soon
forgotten.

The software consists of two Basic
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programs — one giving insiruetions and
setting up  the grid, and the main
program — two runplot routines, and
five demonstration files.

Setting up time, including loading the
programs and calibrating the grid, took
me only two and a half minutes.

You are then asked to select a mode
(O. I, 2,4 or 5) and whether a previously
saved picture is to be loaded.

The facilities available are described
in Table I  and are selected by pressing
the appropriate key. The space bar is
used to indicate entry o f  a  digitised
point.

All this key pressing caused much
distraction when tracing a drawing from
the tablet.

In use, the L INE.  RECTANGLE
and CIRCLE options are very good as
the potential position and shape of a
figure can be visualised on screen before
being fixed. I n  addition, a  picture
component can be removed in EDIT
mode.

Beelvioner: Well constructed

C IC
The MOVE/REDRAW feature is

also useful as whole shapes can be
duplicated in another position on the
screen without having to redraw them
manually (Figure lila). Text can also be
added anywhere on the picture using the
PRINT AT  o p t i o n .

One of the most useful features is the
FOLLOW option which allows the user
to trace complex shapes. Rather
disappointingly this is spoilt by stiffness
of the drawing arm, making it difficult to
draw smooth lines even after practice.

The cursor spot on the screen has a
slight tendency to wander, requiring the
space key to be hit at exactly the right
time for precision.

Unfortunately the software is no(
completely idiot or bug proof on two of
the options. Injudicious use of the
command — for example if a shape is not
completely closed or if used on top of am
already f i l led a rea  — caused me
irreversible program crashes.

Also when altering colours — both
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Grqfpad: Smooth and accurate

foreground and background may be
altered — the command instruction itself
changed colour and sometimes became
Invisible. making remedies difficult.

It is also a  good idea to note the
colours and mode of a drawing when
saving, as the latter cannot be altered
during a run. Surprisingly, crashing the
program is also not uncommon when
loading the demonstration files.

A printout option is provided in the
command table, though the user is
expected to incorporate a screen dump
facility into the empty procedure in the
main program.

This was fairly easy to do and worked
well with both an Epson dot matrix and

an Olivetti ink jet printer.
The plotter programs, and saving or

loading of picture files, worked on either
tape or  disc systems without any
modifications.

Grafpad M i c r e x

THIS package also consists of a graphic
tablet — in this case called a graphic
digitiser — a software cassette and a
manual.

The tablet is a solid laminated board
measuring 51x46cm and is finished in
BBC cream (see picture). The drawing
area is slightly squarer and larger
(29x28cm) than on the Beebplotter.

The drawing arm, which is also of the
two piece potentiometer type construc-
ted in metal and plastic, seems less
sturdy than the Beebplotter, though it
has a locking pin for when not being
used.

It does, however, have the big
advantage o f  being much easier and
smoother to use, and, combined with the
fact that the screen cursor doesn't
wander, it seems much more accurate.

A Draw button is also provided on
the board to indicate the start and end of
a digitising action — an improvement on
the Beebplotter's "press the space bar".

Unfortunately, the connecting lead.
terminated by the analogue D plug, is
even shorter (80cm) than on  the
Beebplotter. causing difficulties in board
positioning.

The software provided is in Basic and
includes a loader/instruction program, a
main program, three data files and a
redraw routine.

On running the loader program I
experienced a feeling of deja vu as the
standard Clare's Gralley/Grafdiski
Grafstik instructions appeared.

The features available are shown in
Table I and are operated by the function
keys for which a tear-off crib sheet is
provided to fit under the BBC's plastic
strip.

Function key 9 acts as a shift key to
obtain more options, but is a little too
close to the Break key for comfort.

All the features of  Beebplotter are
present, except for MOVE and EDIT —
a pity as these can prove particularly
useful. There are, however, some
additional routines in  Grafpad —
TRIANGLE, RUBBER-BANDING
and superimpose GRID.

Perhaps the most significant of these
is rubber-banding, in which the user can
indicate up to four points (for example,
the base of a pyramid) and then move
the plotter around to "pull out" the apex
and attached vertices (Figure It)).

Selection of colours — 16, including
flashing, are available — is easier than
Beebplotter as a palette is displayed on
screen and the required colour digitised.
However, unlike Beebplotter, only
foreground colours are available.

One advantage of Grafpad is that the
mode (O. 1. 2, 4 or 5) can be changed
without losing the current picture.

Perhaps the  biggest j o y  (and
disappointment) is the PAINT mode,
operated like the FOLLOW mode of
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HARDWARE REVIEW

Beebplotter
Facility Key
Line L— —
Rectangle R
Print at ... P
Circle C— —
Define colours D
Alter colour A
Infill I
Follow F— —
Move and redraw M
Edit E— —
Wipe screen VV— —
Save picture S
Load picture ESC
Memory left •iti
Clear data ESC
Select mode 01245
Printout X

Grafpad
Facility Key
Line R)
Triangle fl
Rectangle 12
Write text f3
Circle f4
Rubber banding f5

— —
Colours fo
Fill •7
Paint 18
Brush width .

—
—

Grid f9 1,0
Clear graphics 19 f I
Redraw f9 12
Save picture f9 f3
Load picture 19 f4
Free memory f9 f5
Purge f9 lo
Change mode 19 17

— —

From Page 143

Beebpknter. This allows fairly accurate
tracing of diagrams placed on the tablet
or can be used for doodling.

It i s  also possible t o  vary the
thickness of the brush and therefore use
it to shade in areas making intricate and
pretty pictures.

The disappointing par t  i s  that
following all that effort, the painted
portions o f  the pictures cannot be
redrawn following a screen clear, nor
can they be saved on tape.

The complete screen SAVE option is
only available on the disc version of the
program otherwise saving and loading
files is straightforward and works well,
though there is no facility to provide
separate filenames for pictures.

All were cal led D ATA .  Thus
searching for a particular picture was
tedious.

No printout or screen-dump facility is
provided — a  b ig  minus f o r  any
computer aided design work — and it is
difficult to add one's own print routine
owing to  Clare's extensive software
protection.

Similarly, I  found i t  difficult t o
modify the tape version to work on disc
systems. But a separate redraw routine
is prov ided t o  enable users t o
incorporate pictures drawn with the
Grafpad into their own programs.

CONCLUSION

OVERALL, both systems performed
reasonably well, though in a  limited
fashion. Both are well constructed and
though Beebplotter was easier to set up
and use, perseverance with the Grafpad
paid its rewards eventually with more
versatile pictures.

In both systems, transfer from
graphics tablet to  keyboard for the
commands was a nuisance and could
probably have been replaced by a
digit isable menu on the tablet.

Disadvantages o f  the Beebplotter,
such as a  s t i f f  drawing arm and
occasional program crashes, may be
balanced against the advantages of  a
transparent baseboard and its MOVE
and EDIT facilities.

On the whole, Grafpad's tablet
performed well, as did the software with
its extra features.

Its biggest drawback was the
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Table I: Facilities and commands avallab

a

Tapia P i c t u r o

Figure I: Output from (a) Beebplotter (b) Grafpad

inability to save traced (PAINT mode)
drawings, one of the main reasons for
using a graphic tablet in the first place,
and the lack of a printout option.

Both systems should be satisfactory
in a n  educational environment,
especially fo r  reproducing simple
geometric shapes and for  drawing
pictures to add to one's own programs.

Their tracing facilities are somewhat
limited and therefore they offer only
small advantages over other cursor or

joystick drawing programs a n d  at a
price!

They do, however, introduce the user
to some o f  the excellent graphic
capabilities and high resolution plots of
the B B C  M i c r o .  B u t  f o r  more
professional computer aided design or
technical work requiring the measure-
ment o f  traced areas, a non-potentio-
meter type digitiser wil l  probably be
needed.

Mike Mahon



•  BRITAIN'S LEAD
SOFTWARE NO

Scale the ironwork tower to answ ,
maiden's cries for help. Race along gi
career along conveyors, climb ladders

11it j u m p  onto moving elevators. Leap
barrels and fireballs or smash them vv•

the hammer. A sensational machine_
code game for

BBC micro and the Electr

el e r f r t i l l

92112 "

a *  •  . • 1 1 • 0 1 . 0
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rAVAILABLE FROM ALL GOOD RETAILERS INCLUDING SEEECIE El
BRANCHES OF W  H  S M I T H .
JOHN MENZIES AND BOOTS.
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SHOWROOM NORTHWOOD HOUSE
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LANTERN is a  short but powerful
graphics demonstration f rom K .
Goodacre of Sheffield.

The first part of the program fills the
screen with small lanterns o f  al l
descriptions. Then the screen is cleared
and the BBC Micro draws one large
lantern.

Although not a  sery long listing.
there's a lot going on in it. You can see
the results for yourself!

...7.:,- •  --.1_1
.... _ I  . .......F.-

ommomm•
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OPIMMile
*NM

•••••••••••••••••••••••".".•••••
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•
•••••••••••.•••••••'"••"''..kiaadaa.

• • • • •

10 REM LANTERN
20 REM BY K.600DACRE
30 REM (C)
40 MODE 2
50 VDU 23 ,10000
60 Cl=1
70 11.0
80 REPEAT
90 ll.RNO(21

100 TI.F.01
110 6COL 0,RNDI7)
120 XWNDf12791

:YX.RNO(1023)
MAND(9014.30

130 MOVE XIX
140 FOR II.YVTa TO Y7.-R7.

STEP -10
150 IF 2X+CI)2

THEN SCOL 01RND(7)
160 JI.SOR (ABS (RZ*R7.-(1%-

YZ)*(I%-11)H
170 ORAN XX-JLIZ
180 MOVE
190 NEXT I%
200 IF T1)41

THEN 6010 270
210 UNTIL n>410
220 CL6
230 a.640

0%.510
:RX.500

240 2%.2
250 TX.TP-1
260 6010 130
270 FOR 1.1 TO 2000

:NEXT

CUMANA
PRICE LIST

Cumana BBC Microcomputer compatible disk drives.
retail prices
Cumana disk drives supptied with formatting diskette,
drive connecting cable and comprehensive user
manual. Independent power supply, mains lead and
moulded plug included.
CS100 Single 40 Track single sided
CS200 Single 80 Track single sided
CS400 Single 80 Track double sided
CD200 Dual 40 Track single sided
CD400 Dual 80 Track single sided
CD800 Dual 80 Track double sided
CD400/S Dual 80/40 Switchable single sided
CD800/S Dual 80/40 Switchable double sided

E169
E209
E233
E305
E386
E431
E469
E499

Cumana disk drives with independent power supply,
mains lead and plug. Excluding other accessories.
CS100E Single 40 Track single sided E 1 5 3
CS200E Single 80 Track single sided E 1 9 5
CS400E Single 80 Track double sided E 2 1 9
Cumana disk drives supplied with formatting diskette.
drive connecting cable and comprehensive user
manual. Power supply taken from BBC Microcomputer,
with lead supplied.
CSX100 Single 40 Track single sided E 1 4 9
CSX200 Single 80 Track single sided E 1 9 3
CSX400 Single 80 Track double sided E 2 1 5
*  Top quality 51/4 inch TEC and Mitsubishi Japanesedisk drives
*  Fully assembled and tested before packaging
*  12 months warranty
*  Attractive hardwearing cabinets in E3BC beige
Available from the foilowing retail Outlets.
VV. 14_ Smith, John Lewis Partnership, Greens Leisure. Laskys Spectrum UK
The Following distributors:
HCCS Associates (Gateshead) 0632-821924. Eltec (Bradford)0274-722512, Dectrade
(Nottingham) 0602-8 t973, Walters Computer Systems (Stourbridge) 03843-70811.
Mtcroage Distribution (North London) 01-959 7119, J. S. Simnett Computers (South
London)0?-390 6161_ Ferranti 8 Craig (Basingstoke) 0256-69955. Gwent Computers
(Wales) 0633-859582. National Micro Centre (Stockport) 061-456 9548. Mocroworld
(Edinburgh) 031-228 1111, A4icrotest (Cornwall) 0208-3171

-4- National Deafer Network
Please note: all prices exclude k.AT

and delivery chargesREMEMBER...
...THE BEST NAME IN MEMORY
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A SLIMLINE TONIC
F O R  T H E  Cumana 51,4 inch slimline dual disk drives for

the BBC Micro are now available from well
known high street outlets, including W. H. Smith,
John Lewis and Spectrum UK, as well as from
Cumana's national dealer network.

B B T h e  dual drives are available in two versions. as

77"*--- It shown, including a 'switchable'. This version
--11; enables either drive to be switched independently

41, between 40 and 80 track modes.ach unit has an independent power supply. 12; 1 nibs warranty. and is fully assembled and

C O  t e s t e d  before packaging. A drke connecting

formatting diskette, power
d and plug are all supplied complete

bik with the disk drives.

•  Nigh Quality •  inch - * lanes ,  guad Web

•  CohaTot finished in ham( %quoin," BIC beige
made

mama Limited. Pines Trading Estate.
-ad Street. Guildford. Surrey. GU3 3BH
?phone: Guildford (0483) 503121 Telex. 859380

1.00k out for the distinctive
Cumana packaging in
your high street. today!
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THIS seems to be the Year of the Robot.
What w i t h  t h e  B B C  T V  series
"Computers i n  Control" and the
upsurge of computer add-ons of various
forms, all designed to produce move-
ment in response to computer control.

There is a plethora of buggies that
scurry about the floor, robot arms that
make a sudden grab for you or plotters
that wil l  draw out high resolution
pictures in as many colours as you have
felt tip pens.

In al l  this work the single most
popular method o f  producing move-
ment is by means of a stepping motor.
Although this is not the only way of
generating movement on demand, i t
does have many advantages.

You probably already own a couple.
There is one in your disc drive and two
in most printers.

These motors have been around for
many years but only recently have there
been low cost computers to take full
advantage of their special features.

So this month we have a look at
stepping motors and how to drive them.

A normal motor starts to rotate when
you apply a voltage to it and slows down
and stops when that voltage is removed.
If you want to control its speed you
usually have to resort to gears.

Although there are various electronic
methods of motor speed control these
are usually used t o  make small
adjustments, while it is gears that get the
speed in the right order of magnitude.

The problem is that for a conven-
tional motor to run efficiently it has to
run at around 300 rpm.

The amount o f  turning power, or
torque as i t  is known, is the way a
motor's power is measured. With gears,
as the speed is reduced the torque is
increased — a very happy state of affairs.

However most electronic motor
control reduces the speed as well as the
torque.

When i t  comes to  controlling a
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TORQUEING
OF
STEPPING
MOTORS
r B y  MIKE COOK
conventional motor with a computer the
motor takes some time to get up to its
final speed. So i t  is difficult for the
computer t o  " k n o w "  how many
revolutions it has turned through.

It is normal therefore to include some
form of  feedback arrangement so the
computer can  sense the motor's
position.

3 )2 71
Off On O n  On-

e

Magnet

On

:,•Magnetic force

Coils

Figure I :  The principle of a stepping motor

However this feedback is not needed
with stepping motors, which is why they
are such a  natural f o r  use with
computers.

A stepping motor, as i ts name
implies, works not  by  continuously
rotating but by moving in a series of
small steps. Each time the motor
receives a pulse it moves through a fixed
angle. The size of  this angle depends
mainly on the design of the motor.

Motors are usually classified by how
many steps are taken to complete one

Move
<  I-

13 1 2  1
Off O n  O n  O f f
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Coil I Common
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Figure II: A stepping motor

revolution — ranging from 4 to 200 steps
per revolution.

Another way of expressing this is to
quote the size of angle of each step.

As stepping motors are difficult to get
hold of  The Micro User is offering
Stepping Motor Experimenting Kits as
Body Build Packs Nos. 12 and 13 (see
Page 157 for the order form). These
include a  motor  as wel l  as  the
electronics to drive it.

The stepping motor we have used has
a step angle of 7.5 degrees. It is the same
type as i s  used i n  some o f  the
commercial devices advertised in these
pages.

Let's see what makes a  stepping
motor tick. If you have a coil and pass a
current through it you will generate a
magnetic field. This will behave just like
any other magnet and will attract other
magnetic material to it.

Suppose we have a  permanent
magnet suspended above four coils. I f
we pass current through two of the coils
the magnet will be attracted towards
both and will settle somewhere between
the two. This is shown in Figure la.

We have an arrangement, which will
be explained later, to prevent the magnet
getting too close to the coils.

Now supposing we remove the
current from coil 1 and turn on coil 3, as
in Figure It).

The magnet will move towards the
two coils that are exerting a magnetic
force and will come to rest between coils
2 and 3, as in Figure lc.

We can repeat the process with coil 2
going off and coil 4  coming on, as
shown in Figures Id and le.

If we look what has happened to our
magnet we will see that it has moved in a
straight line in response to our switching
currents in the coils.

This is the principle of the stepping
motor. only instead of movement in a
straight l ine we have a  circular
movement.

Rotor

Magnets

PART 15

User B i t
port 0

Fl  F 2

Bit
1

VNI1OKM
VMOS FET

• • •

Coil

2BiLl

Motor

F31 F 4

_

Motor
supply
10-I5v

VN 10K M FETs

Coil connections on stepping motor

Common

OV

Figure C o n t r o l  of a stepping motor

This is obtained by having several
coils, each wired as one of four circuits,
distributed in a circle. We call this the
stator of a motor because it does not
move.

In the centre of the circle we have a
drum bearing a  number o f  small
magnets. The drum is known as the
rotor — it's the part that rotates.

The magnets are not  actual ly

separate magnets but are bumps o r
poles on a large central magnet.

As the rotor is on bearings and the
poles are distributed evenly around it,
the poles can never come in contact with
the coils.

Figure II shows a small section of a
stepping motor. Only coil 1 is shown
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From Page 149

wired up, for clarity, but you can see
that every fourth coil is connected
together.

You can also see that the number of
coils in the stator is four times the
number of poles on the rotor, and this
number determines the angle of each
step,

A stepping motor can therefore be
precisely controlled by switching the
currents in each of its four coils. So a
stepping motor has five wires coming
out o f  it, one for each coil and one
common connection.

The coils take far more current than
can be produced by the computer. This
means we have to build something to
convert our logic voltage output to the
currents needed.

The simplest way to do this is to use
four VMOS power FETs. These devices
were explained in the Body Build article
in the August 1983 issue of The Micro
User.

Figure I I I  shows the general
arrangement. You can see from this that
the stepping motor usually requires
more than the normal 5 volts, and this is
applied t o  the motor through the
common coil connector.

Most motors w i l l  operate wi th
between 12 and 24 volts, although some
can use 120 or even 240 volts. The
FETs shown w i l l  happily switch
voltages of up to 60 volts.

Each of the FETs is controlled by one
bit on the user port and should be
connected up using Body Build packs 1
and 2 or something similar. Therefore
by putting a logic 1 on the user port
output we can switch the coil on.

By outputting the correct sequence of
Logic levels we can make the motor
rotate.

If we refer back to Figure I and write
a logic I  for each coil that is on and a
logic zero for each coil that is off, we get
the sequence of numbers to present to
our motor. This will be 3, 6, 12, 9.

Note the last one is not shown in
Figure I, but it is needed to wrap round
smoothly to the start of the sequence
again.

Before we see how this can be
generated by the computer let's look at
another possible sequence of pulses that
we can use to drive our motor.

Consider Figure IVa. This shows the
motor in the same position as Figure Ia.
Now i f  we leave only one coil on, the
magnet (pole) will go directly over it.
This is shown in Figure Iltb.

If we now switch on coil 3, the
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Magnet

Magnet

Magnet

1 I

Force

Coils

1  I1 2  I
Off O f f  O n  O f f  b

Coils

Coils

1  P 3  i
Off O n  O n  O f f  e

Figure IV: Half stepping a motor

magnet will move between the two (see
Figure IVc).

If we extend this sequence we will find
that it takes twice as many steps as the
first sequence. This results in the motor
moving through only half the angle for
each step -  known as half stepping the
motor.

The degree of precision is greater, but
as you might expect there is a price to
pay -  the motor's torque is reduced. As
there is one coil on for half the time, you
are putting less power into the motor.
Therefore you get less power out.

With the full step sequence there are
two coils on all the time. However in
some circumstances it is a useful trick to
know.

Any software must present the
correct sequence to the motor. The
easiest way to do this is to hold the
sequence in an array and set up a
counter to  keep track o f  the next
element in the array to be outputted.

•

A program to do this is shown in
Listing I on Page 152.

The procedure to output the next bit
pattern in the sequence is from line 280
to 350.

It is passed two variables. The first,
-ROUND", is a logic variable to tell the
procedure which way to step through
the sequence.

The second variable is used in a delay
loop to control the speed of the motor.
The delay loop is executed first and thes
D% is set depending on the direction
you want to go.

Line 310 moves N% on to the next
sequence in the pattern. The logical
AND instruction ensures that if N% is/
and we add one we will get O. Also if N%
is 0 and we subtract one we will geti.

This effect is known as the number
"wrapping around". The AND instruc-
tion was explained in the August 1983
issue of The Micro User.

In order to show o f f  the stepping
motor procedure the rest of the program
makes the motor rotate backwards and
forwards.

When I show this to my students I
have a small Union Jack on a cocktail
stick which I attach to the motor. The
computer enthusiastically waves the
flag, which is a good thing for a British
computer.

As you can see, the motor does not
run very fast. But by simplifying the
program it is possible to get it working
at top speed. However top speed is
something that is very variable.

We have seen that torque is the
pulling power of a motor. In a stepping
motor the torque is inversely propor•
tional to speed. That means the slower
goes the more power it has.

In fact it has maximum torque w
it is stopped. You can test this by tryi
to force the motor to turn by hand.

You will find this harder to do when it
is stopped -  but still has two coils on -
than when it is running fast. If we try to
make it go too fast the motor will not
have enough torque to turn itself, let
alone a load, and so will stall.

When you approach stalling speed
you will notice the motor start to miss
steps and make a stuttering sound. This
maximum speed of the motor from a
standing start is called the “pull-in"
speed.

If the motor is running i t  can be
accelerated to a speed slightly faster than
the pull-in speed. So if you want to run
stepping motors at full tilt you have to
start them relatively slowly.

One way to achieve more torque, and
thus a greater speed, is to increase the
current through the coils. This means
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increasing the voltage used to drive it.
At some point you will reach a limit

imposed by the DC current rating of the
coil. In fact you can go even faster than
this by employing a little trick.

When you switch a coil on initially
there is no current flow as the change in
current i n  the windings induces a
magnetic field. This field then induces a
voltage back in  the coil, but in  a
direction to oppose the current flow.

If this process was 100 per cent
efficient you could never get any current
to flow in a coil, but fortunately it is not.
The result is that when the coil is
switched on i t  takes a  time for the
current to build up.

If you are stepping the motor fast. the
current will not have built up to its full
amount before the coil is switched off
again.

This accounts for the strange fact
that a  stepping motor takes more
current when it is stopped than when it is
moving.

The trick in getting a faster rise time
of current is to increase the voltage even
more. However this wil l exceed the
maximum DC current through the
winding and so a resistor should be
inserted in each coil line to limit the
current.

When calculating the value o f  the
resistor make sure to  allow enough
wattage as the resistor will get warm.

The inductive part of the resistor/coil
combination i s  thus proportionally

User
Port
outputs R2

20K T 1
BC182

Direction

Step

+12v

RI
20K

R4
20K

R3
20K

T2
BC182

smaller and so there will be a faster rise
time of current in the coil, allowing a
faster speed to be achieved,

The only snag with the type of control
I have described so far is that it requires
four computer output bits to drive the
motor.

We can make a saving in this number
if we generate the sequence, not with
software, but with hardware. Then we
need only two bits to control our motor
— one to specify direction and one to tell
it to step.

We can control seven motors from
the user port as long as we only want to
move the motors in one direction at a
time.

Alternatively, i f  we want fu l l
simultaneous control of each motor we
can drive four from the user port.

You can generate the required
sequence with two .11C flip-flops and a
data select IC. This can be fed to the
same power FET drives as shown
previously.

However there is an IC which will do
the whole job for you — and it is cheaper
than individual components. The circuit
diagram is shown in Figure V.

The Mullard SAA 1027 works with
high level logic and therefore the logic
levels out of the computer have to be
boosted by the transistors T I and T2.
This IC can be connected directly to the
stepping motor's coils with any supply
between 9.5 and 18 volts.

To drive this all you have to do is to

15

R6

015OR,5W

SAA1027

5 1 2

2 1 3
8

11

set the logic level for  the required
direction and give a pulse to the stepline.

This is shown in  Listing I I  and
essentially does the same as Listing I but
is designed for the new hardware circuit.
Also any one of seven motors can be
specified.

The direction line on all the stepping
motor circuits should be wired up to bit
O. The step line should be wired to any
output bit 1 to 7.

The program asks you which motor
you want to use and line 130 converts
this to a number with the appropriate bit
on the user port set to a logic one.

You can see the procedure fo r
stepping the motor is a lot simpler. After
the delay, line 280 outputs the direction
indicator D% and sets the step line high.

The next line keeps the direction
indicator the same and puts the step line
low again.

If you want to control more than one
motor you can have a step and direction

Common
on motor

To motor
coils

Figure V:
A hardware
sequence
generator
circuit
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From Page 151
line for  each motor. I n  this way the
motors are entirely independent.

The program needed to  drive four
motors independently and  simultan-
eously is a little involved and best left for
another time.

However if you want a crack at it you
could use the event timer to initiate a
background task. This would decrement
a counter for each motor and output a
pulse to those motors whose counters
had reached zero.

In this way a Basic program could
just store numbers into those counters
to get the motors moving.

Two Body Build kits are available
this month, one using the computer to
output the sequence and the other using
the SAAIO27 stepping motor driver
chip.

I could have laid out a small printed
circuit f o r  each k i t ,  but as you wi l l
probably be incorporating the motors
into your own devices it would not have
been worthwhile. So the kits contain
components only this month. The full
contents can be found in the component
lists below.

Finally, you will need a power supply
to drive the motors. I f  you are just
running one o r  two you can use the
external power socket on the underside
of the computer. Yo u  can get  the
sockets f r o m  advert isers i n  t h i s
magazine.

I f  you are planning to use more, or
you already have your discs plugged in,
you will have to buy or make a supply.
The type of supply made for CB radio
transmitters i s  usual ly  reasonably
priced and should do an adequate job.

Having now got the tools, you can
devise y o u r  o w n  pro jec ts  i n  t h e
fascinating world o f  computer control
and robotics.

Remember the slogan: " I f  it moves
it's probably a  stepping motor". No?
Well, see you next month.

Component list Body Build Pack 12:
ID 3 5  3 5 0 1 4  stepping m o t o r,  4
VNIOKM VMOS power FETs.
Component list Body Build Pack 13:
ID 35 35014 stepping motor, SAAIO27
stepping motor  drive I C ,  2  B C  182
transistors, 4  2 0 K  resistors. 100R
resistor, 15OR 0.5W resistor, 0.1 u F
disc ceramic capacitor, 1 6  pin I C
socket.
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Listing 1

Listing 11

10 PRINT 'The Beeb Bodybuilding
Course'

20 PRINT 'May 1984'
30 PRINT 'STEPPING MOTOR Direct

Control'
40 PRINT "By Mike Cook'
50 REM MAKE USER PORT OUTPUTS
60 711FE62:11FF
70 DIM P%(7)
80 NZ:0
90 CLOCKWISEBTRUE

100 YOU_PRESS_BREAK:FALSE
110 INPUT 'Full (F) or Half (H)

steps ',A$
120 IF ASells

THEN RESTORE 370
ELSE RESTORE 390

130 REM INITIALISE OUTPUT PATTERN
140 FOR AZ=0 TO 7
150 READ MAD
160 NEXT
170 INPUT 'Pick a speed factor (1-30

00)",SI
180 INPUT 'Hew many steps in the

10 PRINT 'The Beeb Bodybuilding
Course'

20 PRINT 'May 1984'
30 PRINT 'STEPPING MOTOR Direction

and Step'
40 PRINT 'By Mike Cook'
50 REM MAKE USER PORT OUTPUTS
60 nFE62:14FF
70 ?&FE60=0
80 CLOCKWISE=TRUE
90 YOU_PRESS_BREAK=FALSE

100 INPUT 'Pick a speed factor 11-30
00)",SZ

110 INPUT 'How many steps in the
maye",W%

120 INPUT 'MOTOR TO WAVE (I TO 7)
',MX

130 MI:2 A 111
140 PRINT 'Press break when you

wave" ,WI
190 PRINT 'Press break when you

are fed up'
200 REPEAT
210 FOR AZ:0 TO WZ
220 PROC_STEP(CLOCKWISE,5%)
230 NEXT
240 CLOCKNISE=NOT (CLOCKWISE)
250 UNTIL YOU_PRESS_BREAK
260 END
280 DEF PROC STEP(ROUND,DELAY%)
290 LOCAL DZ,AZ
300 IF ROUND

THEN D1=1
ELSE D1.:-1

310 N1=(1414%) AND 7
320 FOR A1:1 TO DELAYX
330 NEXT
340 9tFE60=P1(NX)
350 ENDPROC
360 REM HALF STEP DATA
370 DATA 1,3,2,6,4,12,8,9
380 REM FULL STEP DATA
390 DATA 3,6,12,9,3,6,12,9

are fed up'
150 REPEAT
160 FOR (110 TO la
170 PROC_STEP(CLOCKWISE,U,11%)
180 NEXT
190 CLOCKWISE=NOT (CLOCKWISE)
200 UNTIL YOU_PRESS_GREAK
210 END
220 DEF PROC_STEP(ROUND,DELAY%

,M1)
230 LOCAL 1)101
240 IF ROUND

THEN DI:1
ELSE DZ:0

250 FOR AN TO DELAY%
260 NEXT
270 REM OUTPUT A STEP
280 liFE6021)% OR MI
290 71FE60:11%
300 ENDPROC
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If you own a BBC Micro, you can
now download, store and run programs
(transmitted free of charge via Ceefax)
with the new Teletext Adaptor, priced£225 inc. VAT.

These programs make up the BBC
Telesoftware Service (which is intended to
become a computer software broadcasting
channel) and although primarily educat-
ional- they will soon develop
into general interest and
business areas.

And, as they will
change every two weeks,
you'll soon be able to build
up a vast bank of top qual-
ity software without ever
having to put your hand in
your pocket.

But that's not all
the adaptor has to offer.
It also enables you to
'yin access to the
normal teletext store
of data.This is differ-
ent to simply havinga teletext TV
because it means 111,

Free software,only £225.

Technical Specifications
tccess to Teletext and Telesoftware Services broadcast on
11.E channels E21 to E69.
$eed of max. data capture rate approx.128k baud.
Illines of Teletext per frame.)
Height 70min. Width 210mm. Depth 350mm. Weight 2kg.
lour: BBC Computer cream.
nstruction: Moulded top and bottom to match BBC

romputer profile. ABS injection moulded plastic.
controls: Four tuning potentiometers on rear panel.
ains on/off switch on rear paneL

Power in 240v, 50Hz,15w.
)perating Temperature:10' to 35°C.
Designed and manufactured to comply with BS4.15 Class'•andard.

this data can now be transferred to
memory and manipulated in any way you
wish (making graphs or bar charts for
instance).

It's yet another development in our
programme to help you fully realise your
BBC Micro's potential.

If you're a credit card holder you
can order the Teletext Adaptor by ringing

A l l i o l o m m i l n k  01-200 0200 at any time or
0933-79300 during officehours.

4 F, L30111
r . ,  ,  , n r , m a R E

' . 1 1 r O M M

S I N F O  g o i , t w o r .

MEM m o w * .  O w l  •
M 0 . t . . . 0  •  a .

311-teOFTWIROE r t • • •

(You can also find
out the address of your
local BBC Micro dealer by
calling the same numbers.)

Alternatively, you
can order it by sending off
the coupon below

To: BBC Microcomputers, cio Vector Marketing,
Denington Estate, Wellingborough, Northants NN8 2It I..
Please send me B B C  Teletext Adaptors at £225
each, inc. VAT and delivery. I enclose PO/cheque payable to
Readers A/C, Acorn Computers Ltd, or charge my credit card.
Card Number
Amex/Diners/ Visa/Access (Delete)

Name
Address
P o s t c o d e
Signature

Registered No.140 3810 %AT No, 215 400220

The BBC Microcomputer System.
Designed, produced and distributed by Acorn Computers Limited.u5



Air Wattic Control

bit "MI
An educational package which gives
an appreciation of the location of
all the countries of the world.
Includes detailed world map.
Shows the location and names
the capital plus population.
area, currency. main languages
and comparative statistics on
the largest and smallest
countries etc.
BBC Model B.

so
WORLD

YOUR TASK: to direct incoming a r
holding stacks to runway smcdty.
and expeditiously.
YOUR INSTRUMENTS: Radar screen
ing aircraft call signs, blips and trails.
stack displays giving altitude. headi%
and size.
EIGHT levels of play including a de
tion mode.
Choose an EASY mode to begin with
landing light aircraft any way you al
Progress to more TRICKY situations
aircraft, restricted airspace, minimum
separation, outbound traffic.
The ULTIMATE CHALLENGE. Erne
unknown aircraft, radio failure, loss ol
runway, instrument failure.

Hewson do
56B Milton Tr
Milton
Abingdon Oxon. 0)(144
Tel 102351 832939

'  ee "t1 sodtikkiet3G*0,



EXTERNAL

MICRO PULSE R O M  Boards tor
3" DISK DRIVE B B C  computers

ERSHIP?

interested in a MICRO PULSE DEALRing Steve Rhodes orl 0928 35110

i m n i n g m m i l i n t i rSpecial stocks of B B C  computers
ALL AVAILABLE NOWAT THESE FRIENDLY LOCAL CENTRES

ottPUTFRtuf

computers':
Chorchfield Road

0105.FRODSNAM
TO 0928 35110

SWINDON

PULSE

$ OUTHAMPTON

aircraft Ir
othly, sa

-een show.
rails. Four
ading, s

demonstr

with
J can.
Dos m i x
'mum

nergencies
DSS of ais
rim,,c co

BEST CHOICE
BEST SERVICE

BEST BUYS
come and see

for
yourselves
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The Panther has arrived. A fast, sleek,
good looking printer from DATAC
that's leaving other printers standing.
Just look at the features that make
The Panther the most exciting printer
available today:

•  Friction feed and tractor feed for
varying paper widths.
A Viewdata character set as
standard.

•  True one line buffer with
1152 Bytes.

•  Precision printhead for sharp

quality printing and durability.
•  Si-directional logic seeking

carriage.
•  4,000,000 character life ribbon

cartridge.
•  Centronics interface as standard.
•  Compatible with the BBC Micro

and most micros.

All this plus more for only E278,
+ VAT + p.p.
Place your order today. Complete
the coupon and send to DATAC at
the address below.

The first and last word in printer technology I

m a i d i r i l i m p r i m i g .  I_   I_.., m i . ,  .  • , . - - - , . .d r e t
DATAC LIMITED. T o r  koda Ai l rocr ldfr i .ChesmeWAI 4 51 N lel Ub i -94 I 236 1 re,c. 66)822 CI -0(  OM G I

Please rush me my Panther DX109 for which a lenclose a cheque/Access/Barclaycxd
0  (No I f o r  E328.70
0  Please send me further details of the Panther DX109

I would like a demonstration. Please send me details of
my local stockist.
Please send me details on the range of DATAC printers.

(Please tick box l

Name

Address

Telephone
BBC 5 i(14

24 Hour Express Delivery. P&P charge E9_

DATAC LIMITED. Tudor Pod. Altrincharni Cheshire WAI4 STN
Tel. 06 I -94 I 736 I Telex i M7022 CHACOM G



Make
work

Order on the coupon below

cssss,_

USING a  lightpen really DOES make
light work  o f  entering data into your
BBC Micro.

Painting on the screen or selecting options
comes naturally with The Micro User lightpen

Children in particular find i t  easy to  corn
municate with a micro this way.

With our ready-assembled lightpen comes
full detai ls o f  h o w  t o  use i t  i n  your  Own
programs PLUS three pieces of software to get
you started:
•  Pen tes t  — to set things up for your own

micro.
•  Pendraw— an enthralling painting program.
•  Penbell—an entertaining musical diversion.

All in all, The Micro  User lightpen is a really
versatile add-on for your BBC Micro, with lots
of possibilities.

Wel l  b e  publ ishing l o t s  o f  interesting
applications fo r  the lightpen i n  forthcoming
editions of  Micro  User. Bu t  i f  you s imply can't
wait, incorporating a  l ightpen i n  your  own
programs is simplicity itself.

And when you've done it, why not send us
the results — you could become one o f  our
authors!

Upgrade your BBC Micro with
these Beeb Body Building Packs.
•  Packs 1 and 2: Learn to use
your User Port! These packs let
you safely and simply interface
your micro to the outside world.
•  Pack 3: Give your Micro
data-processing muscle by
building a dual cassette system.

•  Packs 4 and 5: Control mains
equipment in complete electrical
isolation. Pack 4 is rated at 4
amps. pack 5 at 10 amps.

YOUR
ORDER
FORM
for the
Beeb Body
Building
packs

What the Beeb Body
Building packs contain

•  Packs 12 and 13: Components
to control stepping motors in two
cittlerent ways. Pack I2's version

i p m m o m m w m o l u m m u o m m i n m a l  ME I B M  MO •  MI 11111 ME E l  E l =  M E  Mil 1 • 1 1 E  M E  O k
Please send me:
Pack 1
Pack 2
Pack 3
Pack 4
Pack 5
Pack 6
Pack 7
Pack 8
Pack 9
Pack 10
Pack 11
Pack 12
Pack 13

•  Pack 6: A l l  the components
you'll need to construct the Micro
User light pen.
•  Pack 7: Experiments to
investigate pendulum behaviour
and capacitor discharge.
•  Pack 8: A versatile sound to
pattern converter. Its applications
range from running light shows to
teaching music.
•  Pack 9: Remember all those
vital appointments and
anniversaries with the help of  this

6E £9.95
a 19.95
a 19,95
a 19.95
a 112,95
a 113.65
a 115.50
a 116.55
a 128.50
w 124.95
a 119.00
a 124.95
a 129.45

Described in issue
July 1983 page 83
July 1983 page 83
August 1983 page 85
Sept 1983 page 91
Sept 1983 page 91
October 1983 page 69
November 1983 page 71
December 1983 page 95
February 1984 page 123
March 1984 page 132
April 1984 page 118
May 1984 page 148
May 1984 page 148

Assembled light pen ,::11) 118.35
Assembled sound to pattern converter a  122.30
Assembled real time clock 131.00
Testing sound to pattern converter a  19.70
Assembled pulse monitor a  125.50

real lane clock.

•  Pack 10: /I high speed AID
with many applications. For
instance, turn your microcomputer
into an oscilloscope,'

•  Pack I I  A  pulse rate monitor.
Find out how fit you really are!
Ideal for keepfil fanatics and
experimenters alike,

uses the micro to control the
stepping sequence. Pack 13 uses a
dedicated stepper motor driver
chip, allowing the user port to
control more motors.

.41so available are a
full-assembled light pen.
sound-to-pattern converter, real
time clock and pas, monitor. For
a small extra charge constructors
who run into difficulty assembling
pack 8 can send it in for testing.
It wi l l  be returned fully
operational.

No. A  mount
O 1
O 1
O 1
O f
o  1
0
O 1
O 1
0
O 1
O 1
O 1
•  1
O I
O 1
o  1
O 1
O 1

Name

Address

POST TO: ERR Packs. Micro User, Europa
House, 6 8  Chester Road,  Hazel  Grose,
Stockport Sts7 54Y.

Plus post and packing 1 1 . 0 0 **Passage and packing
Cheque to be orade payabk to Database PublicationsFREE if  roars. than

Please allow- up to 28 days for deliver.rose pock is ordered I t  prim% mclude f l •  ' I  m a i
boommuommummoonnummimmonmmonelommounommunnuomm••••••••••••••=mmil
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national
Micro Centres

36 St. Potersosto
Stockport S k i  11•11.

Tel: 061-429 94080

Add the
power of
ROM based
software to
your micro!
Turn your micro into a word processor, a
disassembler, a multi-language machine, or a
communications terminal — at the flick of  a switch!

Once there was a physical l imit to the number
of ROMs you could use. But with our ROM extension
socket you can now gain access to an infinite number
of ROMs quickly — and safely.
•  Zero-force insertion socket

protects valuable eproms
from damage

•  Easy to install –  no
soldering

o  Please supply   H i - f i  adapter(sl at
E19.95 each inc. VAT

O Please supply  R O M  extension sockets at £22.95
each inc. VAT

O I  enclose a cheque/PO No
for f    m a d e  payable to: National Micro Centres

O Please charge my credit card No

Signed

Name

Address

A I  P O S T  TO: NMC, 36  St. Peters gate, Stockport SKI 1HL •MEI •

158 MICRO USER M a y  1984

reek then
b4/ soundarter!• Jk-t_

—  •

•  F i ts  into the ashtray for easy
access – no need to meddle
with the micro's innards

•  Full, simple to follow
instructions supplied

ME N E

0  E X P E R I E N C EA GREAT NEW
DIMENSION IN

MICRO SOUND!

The National Micro Centres hi-fi adapter
allows you to bypass the BBC Micro's

internal speaker and feed the sound
signal into your own hi-fi o r  music

centre.

•  Easy to install –  no
soldering

•  Three-position switch allows
use of internal or external
speaker – or turns off sound
completely

•  Full  instructions supplied
•  Ful ly isolated unit
•  Much  more than an

additional speaker – allows
full use of your amplifier's
controls
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Ind
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Disc Drive -
40/80400K dual drive
British made for E375.0051/4" BBC Micro

025

Printer and
Plotter -
MCP 40 with high resolution
and simple software

commands

1 , 4  London MicroTech Limited
Olympic Industrial Estate, 22 Fulton Road,
Wembley, Middlesex. Tel : 01-900 0037/8/9

S c r e e n -
High resolution green screen
with built in pan and tilt
monitor base £ 1 2 5

DISK DEBUG and COPY-ALL
THE UTIITY DISK for the BBC MODEL B

The disk contains:
DEBUG

Allows you to  VIEW, CHANGE or PRINT any
sector on the disk.
VERIFY and MEND bad sectors.
Single key stepping forwards or backwards.
Read &  Write DELETED sectors.
Full error-checked input.
Auto setup for 40 or 80 tracks.
Using this program you can recover deleted
files and bad programs.

COPY—ALL
Make an exact backup copy of your
PROTECTED Disks
Transfer good tracks on a damaged disk to a
new formatted disk
Format up to 4 drives at once.
THIS has copied ALL the protected disks that
we have seen as of 1.12.81
It also allows you to make TWO backup copies
of the master disk.

By the time this advert is published, VERSION 3  should be available.

This will reach the programs that other versions could not copy'
Version 3.00 will be sent out automatically to new purchasers of DEBUG.

If you have an older version and wish to upgrade, please send back THE ORIGINAL DISK and £5.00.
NO EXCHANGE WILL BE CONSIDERED WITHOUT THE ORIGINAL DISK.

Please check availability before sending exchange disk.

ALL DISKS WILL RUN ON BOTH 4 0  AND 80  TRACK DRIVES

ONLY E 1  2 . 9 5  inc p&p

Remittance to: THE ACME SOFTWARE COMPANY,  2 BYEWAYS
TWICKEN HAM, M I D D X .  Telephone 01-894 7149

•

Cables
a huge selection

available-for full details
apply to address below

1 0  I°ce
Got 1 ,j 6e •Pti looe

Storage boxes-
51/4" floppy 80-disc
storage with lock

E19.95

Swivel base Pan and tilt
monitor base

E21 .00
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BBC
MICRO
USER

Deathwatch
and 2 4  other  w o n .
hated in  t h e  p a g e .  o f
BBC M i c r o  User
Vol. 1 ,  N o .  1

March Issue
DEATHWATCH, a superb
arcade game BINGO, clever
uses of the randomise
function: BUBBLESORT
routines; TESTS function
keys in machine code. 0.1
COLOUR and GRAPHICS
ROUTINES: create a
kaleidoscope of screen
designs.

-9:151300 F R U I T I E S

August Issue
FR U ITS ES, driven by strange
urges you climb the ladders
of adventure to risk all in the
gardens of unearthly frights.
ANIMATION, a suite of
programs that really bring
your screen alive: CASOISC,
the machine code downloader
for your disc system; MODE
7 colour routines.

ricyzo000 Barrel
Of3COD Battle

January Issue
BARRELS, an all-action
arcade game. NOTEPLAY, an
entertaining musical utility.
DUMPI and DUMP2,
mullitone screen dumps. All
the programs from our
SOUND, BEGINNERS' and
GRAPHICS articles PLUS
12 programs from the fourth
Electron User,

Micro User programs
now on disc as well
as on cassette!

160 MICRO USER M a y  1984

BBC
MICRO
USER

KIN KONG

and 2 2  o ther  programs
'Meted in  t h e  pages  o f
BBC M i c r o  U s e r
Vol_ 1, N o .  2 .

April Issue
KING KONG, rescue girls
from the Empire State
Building before killing Kong.
NIM. a structural game of
strategy. TOKENS, unravel
the Basic ROM.
FORMATTER, an essential
disc utility; DISASSEM, a
full machine code
disassembler.

Woo
O aRobin

anb
filarian.P ,

Atfr)
and other
progrem•
keyed in the
pages o t
The M i c r o
user
VOL 1 ,
Ne. 7

September Issue
ROBIN & MARIAN, rescue
Maid Marian from the Sheriff
of Nottingham. GALACTIC
INVADERS, an exciting
arcade game. DES
BENCHMARKS. 14 DFS
test programs. ANIMATION,
new techniques. TERMINAL
connect a BBC Micro to a
mainframe.

1

Mao
W O O  o l i o

INVASION
tided in dm

A M i c r o  U s
A u Oda 1 2

1 . 1 1 1 1 1 1 . 1 1 2 1 . 1

February Issue
INVASION, the classic
arcade game. FROGS, fun
for all the family.
ENGVGEN. a logic game.
BALANCE, a number
learning program. KEY,
single key entry for the
BBC Micro PLUS nine
other programs from The
Micro User.

Since we started out highly MC12321111 cassette service te readers we have been
inundated with requests to Horny each months programs an disc.

New it's happened! We've even incorporated an automatic menu downloader Just
boot an the disc make tour choice him the menu, and away you go! And all for E5 75

end 3 3  o ther
program* naiad on t h e
pages of BBC Micro User

[Vol. I ,  No 3

May Issue
AIR STRIKE, a fast and
furious arcade game; Test
your mental powers with
PELMANISM; ANAGRAMS,
the word game
CHARACTER, generate
vertical and inverted tut.
TELETEXT, animation in
Mode 1. BEEB, two joystick
exercises.

U M  „ e l .
21113C/D
01300

and Other p r o g r a m *
*rated i n  h e  P. O . .
or T h e  M i t r e  d a m
Vol. 1 ,  N o  I

October Issue
FISHING, a compulsive day's
angling. JOYKEY, convert
programs to joystick.
PENTEST and
BELLRINGER. for Micro
User light pens. CONTOURS,
an educational program.
LINK BBC Micros to each
other. PLUS all the listings
from the first Electron User.

a n d  o t h e r
p r o y m m s

!idled •  t h e
pages  oil

The Micro User
Vol 2 ,
No. 1.

March Issue
MAZEMUNCH, blockbusting
arcade action. BIRTHDAY,
family fun for our
anniversary. DERRICK,
number fun for infants.
PIXELPEN. high resolution
for lightpens. LOADTAPE, a
recovery utility. PLUS 18
other programs from the
pages ol Micro User.

•M o orjeao A V '
SPACE PILOT

end other  progreme timed
in the  payee o f

BBC M i c r o  l i eer
Vol. 1 ,  N o  4 .

June Issue
SPACE PILOT, lost in space
you must fight off repeated
attacks from alien life forms.
NOMISM, you are a
nomadic herdsman
desperately trying to eke out
a living on the plains of
Africa. COLOURFUL
CHARACTERS PLUS other
listings from the June issue

0E10
21113013MOOD G o b l i n s

e n d

Blackjack

November Issue
GOBLINS, an enchanted
journey BLACKJACK. the
casino favourite. CHARGE
and PENDULUM, Body
Building Course part 9
SIDEWAYS: programs in
ROMs. PENDRAW, a light
pen sketching program. PLUS
all the programs from the
second Electron User.

and other
programs
listed in the
pages of
The Micro User
Vol. 2 ,
No. 2.

April Issue
MICROGOLF, the
simulation. EASTERMAZE
and APRIL FOOL seasonal
games. SEAWALL and
MAGIC SQUARE. maths
fun. FILER and ALBUM, a
database of sounds. TIM.
TRX2, RS243 driver.
HEARTRATE, monitor your
fitness.

ITIC:111
: M O N
111000

IET4PINS
and o t h e r  p r e y e d , *  —
w a d  in the • 1
P • 9 • •  o f ? -
Tim M i c r o
Limo
Vol. I .
No.

July Issue
TENPIN, a simulation of
Tenpin Bowling;
SPACEPODS. beat the alien
hordes: CUP. Exciting 3D
graphics techniques TEST
and STEADY, programs It
accompany the Beeb Body
Building Course, BREAKFIX,
Don't let Break destroy your
precious variables?

FroacTaal TowerBridge
.aar,

December Issue
TOWER, rescue London's
treasure SANTA, help Earhel
Christmas deliver his
presents. VDU 23, an
invaluable character defining
utility. PAGED, the listing
front our paged graphics
article. PIUS all the listings
from the third issue of
Electron User.

. r   a n d  o r t h o r  p o t • g r • n l a

'or! •indemMIlch.ro"."1.1ero
- - - 4 1 L —  V o l .  I ,

N e l l

„140•1:::,1*-%,

I M T I O
001313 s •

If

-

,
1 '  •  , 1 . 3 5 ,

mod other oroiren,1
feted In the moor. 01
E S C  M i c r o  t i m r
Vol .  2 .  N o .  3

May Issue
DUG DIG, asteroid
adventures DAMRAIDER,
naval action. ENVAID, easy
envelopes. STEPPERS, BM!
Building motor control.
SPIRO, graphics windows
ADVENTURE, a trapdoor
mare RENUMBER, program
utility. BIGLETTER, large rynt
MEMORY, RAM efficiency.

a disc, including pest and packing. 01 course. our very popular cassette tapes at IN
month's programs are still available. The
mice tor these is unchanged - 13.15 a
cassette, including post and packing

ORDER FORM ON PAGE 191
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Try this
dual role
program — an
invaluable
utility plus
a useful
teaching aid

ANYONE who has tried to learn how to use the ENVELOPE cottittiand, either by using
the rnaitual or by copying froto a progrant, k n o w  hov cousing it can be.

This progrion sets out to retnedy this by supplying a ready wade envel— a wailing
siren — and allowing the user to change any tern to see what difference it wakes.The envelope and the sound statentent can also be set to n e w - and new values put in

; n f  o p e

The instructions and notes can be read at any tinie Without upsetting progrant values.
No atteitipt has been wade to handle sintultaneous notes or the special non-repeating

Use envelopes front other progrants and back issues of IV Woo k)sev or Oectson Usec
to see how they work, and keep a note of good ones for future use.

use of T.

10 REM Addressino an En,eloce.
20 REM by J.Scott.
30 REM Shebbear Collene.184.
40 ON ERROR PROCerr
50 MODE 4
60 PROCinit
70 PROCprelie
80 PROCtitle
90 PROCinstr

100 PROEpitch
110 PROCamplitude
120 PROCsound
170 PROCsheet
40 PROCplayscund

15.0 PROCchoice
160 END
170 DEF PROCinit

:READ C,A,P,D,N,T1PII,PI2.P13
.PN1.PN2,PN3,AA,AD,AS,AR,ALA
IALD
:ENDPROC

180 :EF PROCprelit
:PROCtitle
:PRINT '1 "Envelope" is a
very coaplee— funct ion. ' "

" An envelope and a sound have
been' programed into the

computer."'" I f  you wish
to ionore the" '  instructions
and go directl.i to the"

19a PRINT " prograale to '1ptay"
' with i t  f i rs t . " ' "  gfeSS .5FAC

To oet the instructions
press v v. , '  other key."

:SS:GETS
200 IF GJ "  GOTO 130

ELSE ENDFROC
210 DEF PROCtitle

:CLS
:PRINT TAP15,11:"ENVE1OPE";"
:E1DPROC

220 DEF PROCinstr
:PRINT T h e  envelope is in
three parts:"

230 PRINT —"I.THE ENVELOPE NUMBER
N.""" This is to tel l  which
en.elope is to " ' "  be used
with a given sound.lt has" been set to 1 to beoin Nithib

May 1984 MICRO USER 1 6 1
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N O E L

Tams_ IIVNEER.k E l ySI E ,  t o  mini
Help Humphrey paint
the staircase, avoiding
Horrible Harold the
homicidal maniac and
Helpful Horace, the
incompetent fool_
Diffuse the bombs and
avoid the crushing boots!
With multi-coloured
characters, multiple
levels, sound effects.
bonuses, high score
tables, demonstration
screens and many more
features.
OS I -0 + BBC Micro
Model B or 32K
Model A
Written any programs?
We pay top royalties!

ONLY
4 7 3 0  INCL,

ALSO AVAILABLE O N  40
TRACK DISC ( 9  50 INCL.

AY A iLABLE BY M A I L  O R D E R  ;:_,R
GOOD COMPUTER OUTLETS
GUARANTEED 48 Hit DESPATCH

COMSC* I

7 ROMAN DRIVE
LEEDS
WEST YORKSHIRE
LS8 2DR
I I I  0531 665621
TRADE ENQUIRIES WELCOME

Please send me Omega Probe: N a m e
0  BBC B  cassette — 1.695

I  0  Electron cassette — E6•95
0  BBC 40-track disc — C8,95

I  0  BBC 80-track disc — E8.95

1•11 ME = = = = = =  M I  MEP = = = = = = = = =  E l l  = I  OM M I  M I  I n  MEI 1 1 1 1 1  M E  = I  O M  IMP M E  E l

L i I enclosechequem a d e payablet o Opt imaSoftwareLtd .
Address Li I  wish to pay by E J  Access 0  Visa

No.

Expiry date SignedAdd 50p p&p

11 ( P o e t  free 2 or more'   O p t i m a  Sof tware  Ltd., 36 St. Petersgate, S tockpor t  SKI  I  K .  •= = = = = = = = = =  = = =  M E M  = M I N I M =  on no so on oo = = = = =  s o  m e m  m m m m  so m  m  m



Envelope listing

From Page 161
ut i t * "  can be changed later.'
:PROCpress
:ENDPROC

240 DEF PROCpitch
:PRINT  '2.THE PITCH CHANGE
TERMS.' The pitch May be
changed in up ton.' three
sect ions '  Each section
has RN steos,each o f '  length
T.eq.section 1 wi l l  be
PNIxT hudredths of a second

lona."
250 PRINT '* The PI terms give

the pitch change' i n  each
step eg.the pitch change''

' i n  section I  wil l  be PIL,PNI"
260 PRINT  ' The init ial  settings

a re : "  T=20 (hundredths of
a second)" PI1=50:P12=-100:P

13=50' PNI=1:PN2=1:PN3=1*

270 PRINT '' NOTES,If the pitch
exceeds 255 i t " ' " " f o l d s
over*" ie.256 becomes 0,—

" 276 becomes 20 . "  Similarly
-10 becomes 246*

280 PRINT '" I f  the total time
1PNIkT1e(PN2eT)"" e[PN3xT)
is less than the duration''

" (D,then the sound will repea
t to "  f i l l  the time.'
:PROCpress
:ENDPROC

290 DEF PROCamplitude
:PRINT •"3.ANPLITUDE TERMS.'"
" Normally the amplitude starts
a t "  zero,gets louder and
dies away. ' "  The aaplitude
is controlled in " "  four
'ohases":attack,clecay,sustain

• a n d  release.'
300 PRINT T h e  maximum amplitude

is 126,and the' ' '  to ta l  time
for attackedecavesustain".

• must not exceed Dithe duratio
n"'" which is in 20ths of
a second.)"

310 PRINT A t t a c k  length = (ALVA
A1xT hundredths' Decay length
• (ALD/AD)xT hundredths"''
Sustain length = 5K(whats

left of D) ' ' '  Release time
e (anything leftliAR"

320 PRINT " I n i t i a l  values:AA-40:A
D=-10:AS=0"" AR:-10:ALA=126:AL
MOO'

330 PRINT '" NOTES.There Is no

';0441,40
1 0 0
5 0

AmuPit
_ 4 1 0

FAUFLOPF:
H =  1  H u m b e r
1 =  2 0  S t e p  l e n g t h

P I t  =  5 0  P i t c h  c h a n g e / s t e p ( s e e t i o n  g '
PT2 =  - 1 0 0 P 1 . t c h  c h a n g e / s t e p ( s e e t P f i n
P I 3  =  5 0  P i t c h  c h a n g e / s t e p ( s e c t i o n  3 )
P H I  =  I  H u m b e r  o f  s t e p s  ( s e e t i o n  1 )
PH2 =  1  H u m b e r  o f  s t e p s  ( s e c t i o n  2 )
PH3 =  1  H u m b e r  o f  s t e p s  ( s e c t i o n  3 )

AA =  3 0  A m p . c h a n g e / s t e p  i n  , a t t a c k
AD =  - 1 0  A m p . c h a n g e / s t e p  i n  d e c a g
AS =  0  A m p . c h a n g e / s t e p  i n  s u s t a i n
AR =  - 1 0  A m p  c h a n g e / s t e p  i n  r e l e a s e

ALA =  1 , 2 6  T a r g e t  l e v e l ( e n d  o f  a t t a e k )
OLD =  1 0 0  T a r g e t  l e v e l  ( e n d  o f  d e c a y )

EHTER < 0 >  T O  O F T  GRAPHS
ENTER < T >  T O  O F T  I H S T R I K T I O N ,

FHTFR < R >  T O  R E S E T  A L I .  T E R M S  T O  / F R O

Do q o u  w i s h  t o  c h a n g e  i n '  ( 4 0 / 1 4 )

point in going " ' I  above 126
or below 0."— 14 the aeplitad

e cannot get bad! t o "  zero,th
e sound will be continuous.'
:PPOCpress
:ENDPROC

740 DEF PROCsound
:PRINT ."" A SOUND term must
follow any EPELOPE.""" This
is in the form SOUND D.A,P,D"

350 PRINT '" C is the ''Channel'
• and is usually" 1,2 or 3.(Tr
Y 0 later.)'

360 PRINT " A i s  the "Amplitude'
" and in this "  case i t  is
the enyelope nusber." Without
an envelope i t  must be
between OfsiIence) and -15(loud
."

370 PRINT  ' P is the "P i tch" ,
which is the*" starting pitch
if there is an''" envelope."

3E10 PRINT '' D is the "Duration'
in 20ths o f "  a second.'

PO PRINT '  SOUND 1,1,100.50 has

This listing was produced using a special
formatter which breaks one program line
over several lines o f  listing. When
entering a line don't press Return until
you come to the next line number. Full
details of the formatter are in the July
1983 issue of The Micro User.

been cut in t h e "  programee.Yo
u ma change i t  later. '
:PROCeress

400 PRINT ''• There are graphs to
8U:d8 igU and t e "  show mistak

"  Pressing " G "  wil l
show them.*

410 PRINT " Press:iv: " N "  lets
vou hear the"— sound."

420 PRINT Pressing " I "  gets
the instructions" without
changing the values."

430 PRINT '" Pressing " R "  resets
all values to 1 "  zero, and
allows you to put your owe'

o figures in. '
440 PRINT  ' Press ESCAPE to go

again at an, t i e . ' ' ' s  Keep
i  record of any good sounds,'
▪ for future use.'
:PROCpress
:ENDPROC

450 DEF PROCsheet
:CLS
:PRINT TABl5.1):1SOUND: C
":C:TAB(22.1)"Channel":

TAB(12);'A = 10:TA8i2211Amplitu
deliTAD(12):"P = 1:PCIA8(22)
"PitchNiTAB(12):10 =
TAB(22):"Duration"

460 PRINT TAGE0,51:1ENVELOPEC
:PRINT
:PRINT =  ";N:TAP(101:

May 1984 MICRO USER 1 6 3



Envelope listing

From Page 163
"Number"
:PRINT :1 T  ';T:TA8(10);
'Step length'
:PRINT ;7I1 ":PII;TAB(10);
"Pitch chanceistep'section 11'

470 PRINT :"P12 ";PI2;TABi10;
"Pitch chanqe;step(se:tion 2i"
:PRINT ;"PI3 .  "0,17:TABUN;
'Pitch chancleisteAscction 3)4
:PRINT :"PN1 = ":FN1;TAB(10);
'Number of steps (section 11'

480 PRINT ;"PN2 ':PN2;TAN.01;
'Number of steps (section 2)"
:PRINT ;1P113 = ";PN1:TA8t101;
'Number of steps secti. ln :1'
:PRINT ;" AA
'Asp.chanoestep in attack"
:PRINT ;' A.  ";AD:TAB(10);
"Amp.chantleistep in decay'

490 PRINT ;" AS = ":ASCIAPp.H
'Asp.chanoe:step in sustain'
:PRINT :" AR = ";AR;TA8(10;
'Amp charge:step in release"
:PRINT :'ALA -;ALA;TABUrTh
"Target level fend of attack!"
:PRINT :'ALD = ";ALD:TAB(101;
"Target level(end of decav1"

500 PRINT TAB(7.221;'ENTER 'S TO
GET GRAPHS":TAF5,23);"ENTER

TO GET INSTRUCTIONS':
TAB(1124);'ENTER T O  RESET
ALL TERMS TO ZERO'

:ENDPROC
510 DEF PROCC

:PROCWIPE(22)
:PROCWIPE(24)
•INPUT TAB(0,241"WHICH CHANNEL
C (Oto4) •,C
IF C<0 OR CA PROCC

520 PROCsheet
:ENDPROC

530 DEF PROCA
:PROCWIPE(221
:PROCWIPE(24)
:INPUT TAB(0,24)'WHAT AMPLITUDE
A 1-15 to 4) ".A

:IF A4 OR A.:-15 PROCA
540 PROCsheet

:ENOPPOC
550 DEF PROCP

:PROCWIPE(22)
:PROCWIPE(24)
:INPUT TA8(0,241"WHAT PITCH
P (0to2551 ',P

:IF V.0 OR P255 PROCP
560 PROCsheet

164 MICRO USER M a y  ,c164

:ENDPROC
570 DEF PROCD

:PPOCNIPE(22)
:PROCWIPE(24)
:INPUT TA0(0,24)1WHAT DURATION
D (Ito755) 1,0

:IF E0 OR D)255 PROCD
580 PROCsheet

:ENDPROC
590 DEF PROD(

:PROCWIPE(221
:PROCWIPE(24)
:INPUT TAB(0,24)INVELOPE NUMBER
N (1 to 4) ".N
IF NO OR NA PROCN

600 PPOCsheet
:ENDPROC

610 DEF PRET
:PROCUIPE(22)
:PROCWIPE(241
:INPUT TAB(0124)"STEP LENGTH
T (0 to 127) in centisecs.

:IF O R  T)127 PROCT
620 PROCsheet

:ENDPROC
630 DEF PROCPI1

:PROCWIPE(22)
:PROCWIPE(24)
:INPUT TAP0.241"Pitch changest
ep in 1st phase ( - 1 2 8
to 127) "PI1

:IF F11-128 OR PI1127
PROCP11

640 PROCsheet
:ENDPROC

650 DEF PPOCPI2
:PROCWIPE(22)
:PROCWIPE(241
:INPUT TAB(1,24)'Pitch chancest
ep in 2nd phase
to 1271 "P12

:IF PI2-128 OF PM127
PROCPI2

660 PROCsheet
:FNDPROC

670 DEF PROCPI3
:PROCWIPE(22)
:PROCWIPE(24)
:INPUT TA8(0,241"Pitch chance:st
ep in 3rd phase ( - 1 2 8
to 127) "P13

:IF PI3(-128 OR PI1)127
PROCP13

680 PROCsheet
:ENDPROC

690 DEF PROCPNI
:PROCWIPE(22)

:PROCWIPE(241
:INPUT TABI0,2411Number of steps
(0 to 255) i n
1st phase. ' , 41

:IF PN11 OR PNI>255 PROCPN1
700 PROCsheet

:ENDPPOC
710 DEF PROCPN2

:PPOCWIPE(221
:FPOCWIPE(24)
:INPUT TAB(0,24)4usber of steps
ql to 255) i n
2nd p(ase. '1PN2
IF PN20 OR PN2)255 PROCPN2

720 PROCsheet
:ENDPROC

730 DEF PPOCPN3
:PROCNIPE(22)
IPROCNIPE(24)
:INPUT TAB(0,241'Number of steps
(0 to 255) i n
3rd phase. ",PN3

:IF PN30 OR PN3255 PPOUN3
740 PPOCsheet

:ENDFPOC
750 DEF PROCAA

:PROCWIPE(22)
:PROCWIPE(24)
:INPUT TAB(0,241"Change of aspli
tude per step during a t t a c k
phase 1-127 to 1271 ',AA

OF AV.-127 OP AA>I27 PROCAA
760 PROCsheet

:ENDPROC
770 DEF PROCAD

:PROCWIPE122)
:PROCWIPE(24)

:INPUT TAB(0,24)"Change of ampli
tude per step during d e c a
phase (-127 to 127) ',AD
IF AV-127 OR AD)127 PROCAD

780 PROCsheet
:ENDPROC

790 DEF PROCAS
:PROCWIPE(22)
:PROCWIPE(24)
:INPUT TAB(0.24)Thange of ampli
t,ide per step during s u s t a i n
phase (-127 to 0) ',AS

:IF AS,:.-127 OR AS.;0 PROCAS
800 PROCsheet

:ENDPROC
810 DEF PROCAP

:PROCWIFE(221
:PROCWIPE(24)
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SPELLWISE
IS YORE SPELING REELY ATROSHUS?
Or is it just a littel bit off kei?
In either case you need
SPELLWISE
i t _  is a spelling checker for use with your BBC
W  micro and WORDWISE word processor
A L is a DISC or tape based machine code program
W  with comprehensive user manuals
AL. contains an expandable dictionary of over 6000
W  words (disc) or 3000 words (tape)
SPELLWISE di l igent ly  checks every word  i n  your
text against the SPE L LWISE dictionary. When i t  has
finished you wil l  be left with a list of words which are
incorrectly spe l t  o r  n o t  i n  t h e  base vocabulary.

The program can be  interrupted a t  any stage
for inspection o f  the remaining word l ist and for  the
insertion o f  personal o r  specialist vocabularies. For
this purpose software is  included t o  enable you t o
create your own data files.
SPELLWISE comprises a  set  o f  one disc (o r  t w o
tapes) plus a complete user manual, The tape version
is l imi ted t o  cassette recorders wi th  motor  control.
SPELLWISE costs E12 on tape, E18 on disc and can
be obtained from :—
DATAWARE FREEPOST SWINDON SN3 4BR

MUSICSOFT
MUSIC SPECIALISTS FOR TH E 3 2 K  BBC MICRO

* T H E  SYNTH *  (OS. 1 .0-0
very flexible and inventive proven, that's highly recommendable.- (Dr David

EliMM, Oct 83)
This 'synthesizer' program has features which to our knowledge are unique.
• ALTER RHYTHM, The rhythm of a recorded metody may be altered by tappingon a single key.
• REPEAT, No need to play a phrase twice, great saving in space.
• REAL TIME PLAYING. With alteration of volume, envelope and octave pitch asyou play a note.
• EDITING Back and forwards whilst hearing 'MO tune,
• INPUT. May be hesitant or in correct time
• TIDY 'Cleans up' inaccuracies of input on demand'
• NUMBER OF NOTES. From 3000 for 1 channel to 1000 for 3, etc. Plus all
that the other synthesizer programs do PLUS. IE sophisticated envelope editing
(very easy). larger keyboard used ITAB to 4 ,  cursor), No secrets. user
transparent
• This is the program for the experimenter who wants to make HUMAN music
rather than perform mathematical finger dexterity exercises.

THE SYNTH, Cassette &  instructions ants £5.73 inc P&P.

*  KEYBOARDS *  (0.S. 1.0+)
5 programs to turn your BBC into 5 real-time keyboards. 1.3 simultaneous voices lin
Basic for easy understanding12. Single voice WC with Pitch Bend. 3. 3 simultaneous
voice WC with Envelope control built in. 4. Single finger Chord organ ranging over
the whole keyboard. 2 variations for each chord. S. Chord organ 2 with different
Chord configuration. These are all separate programs designed for you to use as theyare or in your own programs.
KEYBOARDS cassette & instructions £5.75 inc P&P

MUSICTOOLS *  (all 0.S.)
-Mosksoft also produce an excellent Musictools F 'cassette a l l  in all rather
good value- tE &MM. Oct 83)
Five music utility programs on one tape
Tune Generator with dynamic graphic Keyboard & Stave display, Envelope
Command Explorer N a r y  easy to usel, Musical Symbols Graphic routine, Simple
single tine organ with sophisticated controls. Over 80 procedures tor you to use ir.
your programs already in working programs.
MUSICTOOLS 1 cassette & instructions £5.75 inc. P&P.

PIEMAN *  (all 0.S.)
-The best version of Simon I've seen. it goes so fnlidh further than most- (Ovate
by a r i va l  so f tware  f i r m l i  R e c o m m e n d e d  for  P r imary  &  M i d d l e  Schools.
Not as simple as Simon, It develops into a fun set of ear cleaning and musical
concentration games -  from easy at infant level to impossible at graduation'Auto scoring.
PIEMAN cassette &  instructions E5.75  Inc P & P.

ALL P R O G R A M S  TRANSFER EASILY To  DISC.
Cheques a n d  off ic ia l  o rde rs  t o

IVILISICSOFT, 12 Fallownetd, Arnpthill, Bede.
Telephone: 0525 402701

I f  you requ i re  fu r the r  i n f o r m a t i o n  p lease  s e n d  5 A  E

•

.5//verlind
SILVER LIND LTD.  156 Newton Road, Burton-on-Trent

Staffs. 0 E 1 5  OTR. Tel  l02831 63987

TOWNTEST B B C / B  € 6 . 5 0
A very useful aid for teaching Geography in primary schools,
this program tests pupils'  knowledge o f  t h e  locations o f
major towns and cities in England, Scotland anti Wales. Well
presented, with a high-resolution map

BIOLOGY E 1 2 . 5 0BBC/8
A suite of programs using text, animated diagrams, examples,
and questions t o  assist in  the understanding o l  Biology t o
CSE, ' 0 '  and ' A '  Level standards M o s t  suited t o  individual
use b y  students, these programs also contain motel'sl teach-
ers can extract for classroom demonstration Topics  covered
include the Eye, Ear, Heart, Blood and Circulation, Skeleton,
Female leproduction, Genetics, Biochemistry and the Cential
Nervous System

ENJOY M AT H S  4 8 K  Spectrum E 8 . 0 0
A s u i t e  o f  4  h i g h l y  m o t i v a t i n g  p r o g r a m s  l o t  t h e  8  1 4  age
range- tables, simple. equations, polygons a n d  areas T h e
programs combine explanation w i t h  tests a n d  make gooduse of colour and sound.

MASTER D I E T  PLANNER 4 8 K  Spectrum E 1 1 . 9 5
The ultimate in  diet programs, The M A S T E R  D I E T  PLAN-
NER contains details of calories, protein, vitamins and other
nutrients for §ILI foods, The MASTER D I E T  PLANNER will
help y o u  p lan  a  well-balanced d ie t ,  including options t o
restrict fats, cholesterol and salt, or t o  increase fibre intake -
at the same t ime offering maximum choice of foods. Instruc
tiOnS and Recipe Book included.

ALL PRICES INCLUDE POST & PACKING & VAT

We require good programs to increase our catalogue
and pay high royalty rates for published material.

B R I D G E
HE NIGHT SK

(for BBC micro Model B and Electron)
An observer's guide to the stars visible

anywhere in the world from Arctic to Antarctic Circles
Discover the fascination of the limitless heavens.

Create brilhant hi-res starcharts with
THE NIGHT SKY and your BBC micro/Electron

•  Features over 1000 different stars
•  5 magnitudes distinguished
•  87 constellations identifiable
•  Many millions of different skyscapes
•  Sky colour indicates day. night or twilight
•  Ideal for serious astronomers and novices alike
•  Make your TV screen a mini planetarium
•  Navigation stars named

Trace the movements of the constellations
minute by minute, night by night

Send E9.90 for cassette/E11.90 for 40-track disk
Send s.a.e. for full list of all our software

Full money back guarantee
Trade enquiries welcome

Dept Eiti. 36 Femwood, PAarple Bridge.
Stockport, Cheshire, SK6 58E, England.
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March issue
Beginners: gu ide t o  t he
keyboard. Build your own
games  p a d d l e .  W o r d
processor review. Guide to
text colours and graphics.
BBC opera t ing  sys tem,
Part 1 .  H o w  t o  a v o i d
cassette loading problems.
D e a t h w a t c h  l i s t i n g .
Upgrade Model A to  B at
half the shop price. Shapes
program. B i n g o  l i s t ing .
Sorting routines. Test for
function keys in machine
code. Co lou r  mon i to rs ,
Part 1. (abridged version).

August issue
Beginners: more nelp o r
loops. BBC Micro User's
M a n c h e s t e r  s h o w
reviewed. Animation, Part
1. BBC Buggy and Edin-
burgh Tu r t l e  rev iewed.
Techniques for  switching
from tape t o  disc. Struc-
tured programming, Part
4. Inside King Kong: case
study of the popular game.
Eruities listing. A guide to
logical operators. Machine
code r o u t i n e s  t o  g i v e
Mode 7  colour. Build your
own dual cassette system

December issue
Tower Br idge -  ghost ly
encounters in the nation's
capital. Paged Graphics:
6845 animat ion techni -
ques. Character Definer an
i n d i s p e n s i b l e  u t i l i t y .
Smartmouth r e v i e w e d .
Sound explained, par t  2 .
Body Building, a  sound-
to -pa t te rn  c o n v e r t e r .
Beginners, wo rk ing  w i t h
strings. Slow Down, alters
pace o f  you r  programs.
Graphics: U s e r  de f ined
characters. Santa's Saucer

L a n d  Christmas Card

0013
ZEIODEJ
tgE300

April issue
Beginners: s imp le  p ro -
gramming. I m p r e s s i v e
graphics w i t h  Te l e t e x t
Mode 7. Common copying
errors revealed. H o w  t o
draw multi-coloured lines.
King K o n g  l ist ing.  B B C
Operating System,. Part 2.
Colour m o n i t o r  rev iew.
Part 2. Upgrade Model A
to El. Part  2.  Finding the
ROM's action addresses.
Binary code and how  t o
use i t .  D i s c  f o r m a t t e r
listing. Plus 8-Page pullout
for Basic programmers.

. 0  v.= • • w  •••

Odie

r B :

Z01300
00017
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September Issue
Animation Part 2.  Editing
course: use of  TAB. Turn
your B B C  M i c r o  i n t o  a
graphics terminal. Galactic
Invaders l i s t ing .  S t r u c -
tured programming. Par t
6• Two new DFS and APTL
Eprom b lower  reviewed.
Control the Outside world
safely w i t h  y o u r  B B C
Micro. Robin and Marian
listing. Workshop: variable
storage explained. Beat,-
cabc investigated. Ins ide
the Electron: Acorn's latest
micro reviewed.

January issue
Barrel Batt le- an all action
arcade game. Graphics, an
easy to follow introduction
to m u l t i p l a n e  i m a g e s .
Noteplay, an  entertaining
musical utility. Body Build-
ing: add a  DES t o  your
micro. Printing, Pixels, a
multitone screen dump for
Epson p r in te rs .  S o u n d
advice, f l ush ing  s o u n d
queues. Beginners, the use
of TAB.  Adventures, ou r
regular c o l u m n  beg ins .
Bits a n d  B y t e s  i n v e s -
tigates binary operations.

May issue
Beginners: s t r i n g  v a r i -
ables Pelmanism listing.
Mode 7 animation, Part 2.
Interfacing in  the labora-
tory. H o w  t o  genera te
vertical o r  even inverse
text. G r a p h i c s  c o u r s e :
triangles and  rectangles.
Build yourself a  joystick.
The Osbyte routine: f u l l
investigation. A i r  St r ike
listing. Anagrams listing.
Structured programming,
Part 1, How to make full
use of  the BBC's editing
function

Make
sure your
bTI-1000
0 0 0 0
collection
is
complete!
Back numbers
are still
available at
f 1 . 5 0  (incl. p&p)

February issue
Alien Invasion -  Mode 7
action in this arcade block-
buster. Erogs'n'Oogs, a
delightful game for all the
family, Number Balance -
simple sums for children.
Body Building, a real time
clock. Sound Shaper, an
easy-to-use envelope gen-
erator. Single Key Entry,
save wear and tear on your
fingers. D IY ROM board,
full constructional details.
Gallery, an intriguing logic
game- Sound Advice, syn-
c h r o n i s i n g  c h a n n e l s .

June issue
Beginners: U s e  o f  t h e
INPUT statement. Editing
course: L IST and LIST°.
Structured programming.
Part 2 .  S o l v e  casset te
problems. Build your own
graphics digitiser. Hidden
•EX calls. Guide to indirec-
tion operators. Single key
memory display program.
Space Pi lo t  listing. Gra -
phics course:  t e x t  a n d
g r a p h i c s  w i n d o w s .
Nomsim listing. Bring user
defined characters to life.
Speed chip review.

11%,:ene••••••••,

October issue
Graphics: H o w  t o  d raw
circles. Fishing. Structure,
the l a s t  o f  t h e  ser ies .
Format: W e  update t h e
program. Make a light pen
with Body Building Part 8.
Editing: Pr int  fields. T h e
H o b b i t  r e v i e w e d .
Workshop: A d d  joysticks
to your games. Link Up :
Join two BBC Micros. Eor.

NEXT loops in Begin-
ners' P a r t  7 .  C o n t o u r
plotting program.  Bas i -
code, a  computer  com-
munications language.

March Issue
Mazemunch, an explosive
version o f  t h e  a l l - t i m e
arcade h i t .  Birthday, ou r
fun-packed ann iversary
game. D e n a r y  D e r e k ,
number f u n  f o r  infants.
Recovery, a  r ou t i ne  t o
restore B a d  Programs.
Body Building, turn your
micro into an oscilloscope.
Light Pen, w e  g ive  you
single p i xe l  reso lu t ion.
Network. transferring pro-
grams be tween several
BBC Micros. PLUS a  3 2
page special on discs.

July issue
Beginners: loops, Teo Pins
listing. Editing course: the
PRINT statement .  G r a -
phics course: creating sun-
burst effects. Structured
programming, Part 3. How
to use t h e  user por t  t o
maximum effect .  Space
Pods l i s t ing .  Wordw ise
review. Epson EXBD prin-
ter review. The BBC Micro
as a sophisticated design
tool. Hexadecimal h igh-
lights. H o w  t o  edi t  w i th
impunity,  a n d  f i x  t h a t
break key.

November issue
B e g i n n e r s  g u i d e  t o
character codes ,  L i g h t
Pen, more useful software.
Forth R O M  r e v i e w e d .
Blackjack, a  compulsive
simulat ion o f  t h e  ca rd
game. Putting Basic pro-
g rams  i n t o  s i d e w a y s
ROMs. G o b l i n s ,  a  f u n
packed enchanted journey.
Body B u i l d i n g  P a r t  9 ,
projects f o r  the  Physics
lab. T h e  S O U N D  c o m -
mand explained, Par t  1 .
Games design: improve
your programs.

April issue
Microgolf, a simulation of
a day on the links. Easter-
maze, a  seasonal chick-
chasing game. Sound Lib-
rary, create a  l ibrary o f
sounds. Owl, a display of
computer graphics. RS432
communications software.
Body Bu i ld ing ,  b u i l d  a
heart ra te  monitor. Sea-
wall and Magic Squares.
two educational programs.
Programmers Workshop.
making the most of  DIM.
Sound Advice, envelopes
made easy.
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Envelope listing

250
From Page 164 200

:INPUT 1A8(0,24)1Change of amoli
tude per step during r e l e a s e

159
P i t c h

phase 1-127 to 0) ',AR 100

:IF AP<-127 OR AR>0 PROCAR 50
820 PROCsheet

tENDPROC -60
830 DEF PROCALA 125 - •

:PROCWIPE(221 100
:PROCWIPE(24)
:INPUT TA810,241"Target level
at end of attack phase

75
f l ' t u d e

59
(0to126) ',ALA

:IF ALWO OR ALA>126 PROCALA 25

840 PROCsheet 9
:ENDPROC

850 DEF PROCALD
;PROCWIFE(221
:PROCOIPE(24) :PROCNIPE(23) 1150 IF WAR'  PROCAR
:INPUT TA8(0,24)"Target leYel :PROCWIPE(251 :ENDPROC
at end oi decay Phase 970 IF JS:*8" PROCgraph 1160 IF JWALA" PROCALA
(0to126) ',ALD :ENDPROC :ENDPROC

:IF ALDO OR ALD>126 PROCALD 980 IF Re ! "  CLS 1170 IF JWALD" PROCALD
860 PROCsheet t8OTO 90 :ENDPROC

:ENDPROC :ENDPEOC 1180 IF J$0"C" AND JW1A. AND J1(>
870 DEF PROCplaysound 790 IF .10"R' PROCreset "P"AND a<>"D" AND •JS<>41

:ENVELOPE N,T,P11,PI2.P13,PNI :ENDPPOC AND a<>117 AND J$0111"
,PN2,PN3,AA,AD,AS,AR,ALA,ALD 1000 IF 31:"C" PROCC AND JWIPI21 AND I1<>"PI7"
:SOUND C,A,P,D :ENDPROC AND J$WPNI" AND ,ISOTN2"
:ENDPROC 1010 IF JO"A" PROCA AND .1$0"PN31 AND J$WAA1

880 DEF PROCchoice :ENDPROC AND JS<>"Ar AND a<>148"
:PROCW1PE(25 1020 IF Jt."P' PROCP AND J$WAR" AND J$WALA'
:PRINT TA810,26):"Do you wish :ENDPROC AND ,ISO'ALV"
to change any factor (Y/N) 1030 IF J1=1" PROCD 1190 IF J$0"I' AND J$04° PROCchange

:ENDPROC 1200 ENDPROC
890 8$.6ETS 1040 IF JS:"N" PROCN 1210 DEF PROCgraph
900 IF 8$:"8 PROCoraph :ENDPROC :CIS

:ENDPROC 1050 IF J$.17 PROCT 1220 VDU 5
910 IF 6011" CLS ;ENDPROC :MOVE 0,820

:80TO ?0 1060 IF JS:"Pll' PROCPII :PRINT 'Pitch'
:ENDPROC :ENDPROC 1230 NOVE 300.1000

920 IF G1=1" PROCreset 1070 IF ,ISeP12" PROCPI2 :DRAW 300.600
:ENDPROC :ENDFROC :DRAW 1200,600

930 IF 6$="Y" PROCchange 1080 IF R.1131 PROCPI3 1240 M:0
:PROCchoice :ENDPROC :FOR Y.0 TO 400 STEP BO
:ENDPROC 1090 IF IS."PNI" PROCPN1 :MOVE 180,615+Y

940 IF WIN' PROCplaysound :ENDPRDC :PRINT :N
:PROCchoice 1100 IF 31."PN2" PROCPN2 :MOVE 290,600+Y
:ENDPROC :ENDPROC :DRAW 300,600+Y

950 IF 8S<>"f" AND 8$0111 AND SW 1110 IF a : I N V  PROCPN3 :M.M+50
''AND 8$011" AND 81(>41 :ENDPROC :NEXT
PROCchoice 1120 IF JOIAA" PROCAA 1250 IF T.0 t=1

tENDPROC :ENDPROC ELSE t.T
960 DEF PROCchange 1130 IF 1$:"AD" PROCAD 1260 Ttime.(PNI4PN2+PN3)11t

:PROCsheet :ENDPROC :IF Ttioe.0 GOTO 1400
:INPUT TA8I1,261"Which factor
do you wish to change ",J$

1140 IF IS="AS" PROCAS
:ENDPROCC
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Envelope listing

From Page 167
1270 1T=900/Ttime
1280 YT400/250

1490 MOVE 280*(ATItfAT2V.AT3t4T4t)*1
T,90
:PRINT ;ATIt+AT214AT3t4T4t

1500 YT400/125

:GS:GETS
:IF GS:"G" PROCgraph
ELSE PROCsheet
:PROCchoice

1290 MOVE 290,590 1510 MOVE 300,100 :ENDPROC
:MOVE 270*(PNI4N2*PN3)11t*XT :DRAW 30041T1t*11,1004LAW 1610 DEF FROCreset
,590 :DRAW 300f(ATIt+AT2Z)*XT,100+ALD :PROCinit
:PRINT OPNI4N2*PN3)*t *YT 1620 PROCsheet

1300 MOVE 300,6004.POT :DRAW 300*(ATIt4T2t4T31.)*XT :PROCC
1310 FOR X*0 TO 10*PN1 ,100*(ALD*(AS*AT3t))*YT :PROCA

:PX21.:3004.1(X0*XT//101 1520 IF AR<>0 DRAW 300#(A1IWT2t4T3 :PROCP
:PY27.:600*(1P4HPII*X1/101) V.A14%)*XT,100 :PROCD
MOD 256)*YT ELSE MOVE 400,300 :PROCN
:IF PY27.)600 :PRINT "AR=0 Continuous note!' :PROCT
:PLOT 5,PX2t,PY2t 1530 YOU 4 :PROCPII

1320 IF PY27.:600 PLOT 5,PX21,400.*PY2t 1540 IF AT3t<-1 PRINT TA8(15,01; :PROCP12
1330 NEXT 'Press (SPC)' :PROCPI3
1340 FOR X:0 TO 10*PN2 :GS:GETS :PROCPNI

:P13%=300f(F)I+1110)*t*XT :PROCNOt :PROCPN2
:PY1400*((F*(P11*PNI)WP12*X1 :FROCREGO :PROCPC
/10)1MOD 256)*YT 1550 IF ALCO OR ALA>126 OR ALD(0 :PROCAA
IF FY3t>600 OR ALD)126 OR (ALD*(AS*AT3t))1 :PROCAD

:PLOT 5,PX3I,PY37. OR (ALD*(AS*AT3Z))126 :PROCAS
1350 IF PY3t<600 PLOT 5,FI3L400411% PRINT TAB(15,0);"Press (SPC)* :PROCAR
1360 NEXT :WGETS :PROCALA
1370 FOR X:0 TO 10*PN3 :PROCNO2 :PROCALD

:PI4t=300+PNIfFN2q11010*XT :PROCRESO :PROCplaysound
:PY4Z:600.((14(PI1*RNI)*(P12*PN2 1560 PROCpress :PROCchoice
1+1(P13*X11101) MOD 256).YT :PROCsheet :ENDPROC
:IF PY4t)600 1630 DEF PROCpress
:PLOT 5,PX4t,Pi4: :PROCchcice :PRINT TA8(11,30)6PRESS ANY

1380 IF PY4t<600 PLOT 5,PX47.,400.01PY4 :ENDPROC KEY"
1570 DEF PROCNO1 :G=GET

1390 NEXT :CLS :CLS
1400 MOVE 0,320 :PRINT —"You have lade a :ENDPROC

:PRINT •A'tude" mistake such that the a t tack 1640 DEF PROCWIPE(X)
1410 MOVE 300.500 phase and the decay phase last :PRINT 1A8(0.I):SPC (80)

:DRAW 300,100 longer than the duration :ENDPROC
:DRAW 1200,100 D of the sound."The easy 1650 DEF PROCerr

1420 L:0 way to fix this is to increase :IF ERR =17 ENDPROC
:FOR Y:0 TO 400 STEP 80 the duration Dibut increasing 1660 *F112.0
:MOVE 180,115*1 AA,or AD' 1670 •F112,3
:PRINT ;L 1580 PRINT 'will also help.' 1680 YOU 4
:MOVE 290,1000 :ENDPROC :REPORT
:DRAW 3001100*Y 1590 DEF PROCNO2 :PRINT " In line 'ERL
:L=L+25 :CLS 1690 ENDPROC
:NEXT :PRINT ' ' Yo u  have made a 1700 DATA 1,1,100,50,1,20,50,-100

1430 Ara:IOLA/AA: mistake such that the ampli tu '50,1,1,1,30,-10,0,-10,126
1440 IF AD:0 AT2t=0 de is less than :ero,or more 400

ELSE AT2I=T*ABS (ALA-ALD)/ than126."—"Check that our 1710 DATA 0,0,0,0,0,0,0,0,0,0,0
ABS (AD)

1450 AT3:(1000/20)-ATII-AT2%
1460 IF AR:0 AT4Z:0

values of AA,AD,AS or ARare
not too great."

tENDRPOC

,0,0,0,0,0,0,0

ELSE AT4t:TCALDOAS*AT37.))/
ABS (AR)

1600 DEF PROCRE80
:PRINT ''Press <8) to go back This listing is included in this

month's cassette tape offer. See1470 Atise=ATIt4T2WiT3Z+AT41
1480 1T:900/Anse

to the d,aphs."'"Fress
key> to look at your values.'

order form on Page 197.
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Unique,

Assembler  - D e b u g g e r  - Ed i tor  t a r  t h •  e l k  m c r o c o m i t m e r.

E130 nc I. wet SO or BOT utilities disc - please specify. SYSTEM SOFTWARE Dept. B 12 Colleg,ste Crescent Sheffield S70 2RA

BOX CL

•

— -
C—ORNCROPPER

I M I  01111 0111 '

P e l l

reer: Skov  •  eord

MANAGE'••••
TEGV n A  IV •

e l k  Moose •  mg,*
Acorn tiesetoo

PLUNDER

AIRLINE

5 1 ;  *11SAIVEsir  G A U S S

Selected titles available
from larger branches of

All available for BBC and Electron G r e e n s ,  Rumbelows and all good
Price E.6.95 each. c o m p u t e r  shops or mail order from

Cases Computer Simulations Ltd., 14 Langton Way, London SE3 TM-
C C
Am Stra tegy  Games. They're no pushover.
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*  1 2  extra ROM sockets complement those already
provided by the micro to allow up to 256K ROM space.

*  Four  of these sockets can support either ROM or Static
RAM (up to 16K maximum RAM).

*  The  Model 2  board allows switching between multiples of
2K. 4K. 8K or 16K ROM/RAM.

SIR BBC MICRO ROM/RAM EXPANSION BOARD (MODEL2):  PRICE E40.00 +  V
BBC MICROCOMPUTER

BBC Model B   E 3 9 9 . 0 0
BBC Model BD   E 4 6 9 . 0 0

DISC DRIVES
Single 100K Drive   n o w  f  159.00
Dual 100K Drive   n o w  E299.00
Dual 400K Drive   n o w  £499.00

PRINTERS
Dot Matrix:
Shinwa CP-80   £ 2 6 3 . 3 5
Epson RX-80 FIT  E 2 8 9 . 0 0
Epson FX-80   E 3 8 9 . 0 0
Daisywheel:
Juki 6100   E 3 9 9 . 0 0

NEW IMPROVED FACILITIES! N O W  EVEN EASIER TO FIT!

Sanyo B/G

MONITORS

Microvitec RGB  E 2 2 9 . 0 0

SOFTWARE

E85.00

We have over 200 titles currently in stock
including ROM based programs such as
VIEW (E59.80), HCCS PASCAL (f49.50).
Computer Concepts' GRAPHICS ROM
(E32.20). WORDWISE (139.95) and
DISC DOCTOR (E29.951, Please
telephone for full details of software
range and current stock_

TORCH 'UNICORN R A
CF•iM compatible extensions
BBC Microcomputer System
ZEP 100
2DP Z80 Disc Pack
zH DP-20  £ 2 ,
ZH DP-20 with basic UNIX
VAT
TORCH C-500 ring us for a con
quotation.

All Our prices are inclusive of VAT unless stated otherwise.
Postage and Packaging: Please add E l  P&P (small items: ROM Boards, etc.); E10 P&P (large items: Printers, Monitors,

ACCESS/BARCLAYCARD TELEPHONE ORDERS WELCOME.
SIR COMPUTERS LTD.

91 Whitchurch Road, Cardiff CF43JP
Telephone: CARDIFF (0222) 621813

SIR R O M  EXPANSION BOARD MODEL
THE ULTIMATE ROM/RAM EXPANSION SYSTEM FOR THE BBC MICRO

El Single Disc Drive Double Sided Pack i  6252.00.
E  Double Disc Drive Double Sided Pack fir E491.50.
[II Single Disc Drive Single Sided Pack (ir E195_85.
E  Double Disc Drive Single Sided Pack (0 6360.60.
•  Pack of 5  3" Discs f ; 2 2 . 5 0 . All prices include
•  Pack of 10 3' D1SC5 641.00. VAT,  post and packing.

Generous pewter Terms Avenatne
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*  Ful ly compatible with all ROMs, including LDOS. Ariet,
B20, and TORCH 280 2nd processor card.

*  Addit ional features include the ability to transfer paged
firmware to disc, and then load back into sideways RAM
for future use — giving you no limit to the number of
effective ROMs accessible'

*  N O  soldering, plug-in design.

3
NGE
to the

375 V A T
E799_00

895 + VAT
E2.400+

lpetitive

BUSINESS PACKAGES
We have a range of alternative Word
Processing/Business packages based
around the BBC Microcomputer system
available at special prices.

etc.).
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Please send me: N a m e
Address

1
S P I D E R  S Y S T E M S  Web House. 29 Elmfield Road, Stockport SK8 85E. Telephone: 061-483 7692.
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PROGRAMMERS' WORKSHOP

Second try
at a partial
renumber progra

ONE of the features lacking in the Basic
ROM on the BBC Micro is a partial
renumber facility. This enables you to
renumber part of a program. such as
resetting all procedures to start on a
multiple of line 1000.

Although Basic programs have been
published to perform this task they tend
to be rather slow. So it was decided to
write a machine code utility instead.

A renumber program is not easy to
write. Not only do you have to change
all the line numbers. but you also have
to deal with any GOTO. GOMA. etc.
contained within the body o f  the
program.

The initial work on this program was
done by Sandy Nelson. who decided to
see how Acorn had tackled RENUM-
BER within the Basic ROM.

The Token program by Jim Notman
The Micro User, April 1983) gives the

Action Address for RENUMBER as
8t8F37 for Basic I  (it is 8c8FA3 for
Basic II).

Disassembly o f  the ROM showed
that the renumber process split into four
sections:
I. Validation o f  the renumber par-

ameters.
2. Setting up a list o f  existing line

numbers from Top upwards.
3. Renumbering the line numbers at the

start of each line in the program.
4. Searching through the body of the

program fo r  line numbers after
GOTO, etc. and renumbering them
with the aid of the list of old line
numbers starting at Top.
For the partial renumber program

steps one and three would be different.
Four parameters would be required, not
two, and they would require more
extensive checking for overlap. etc.

Also in step three only those line

By ROBIN
NEWMAN

numbers within the specified renumber
range would require to be changed, not
the whole lot. However the bulk of the
process would be the same.

Therefore it was decided to make use
of existing routines within the Basic
ROM to make the job easier and to use
less valuable RAM space.

Sandy. a  former pupil o f  mine,
produced a working version o f  the
program in  1982. However i t  had
various shortcomings.

All four  parameters had to  be
included — REN. F.1,S,E where F was
the first new line number. I  the new
increment and S and E the Start and
End of the range to be renumbered.

The fact that E could not be missed
out and that S and E had to be existing
line numbers made the program
unwieldy to use in practice. You had to
list the program to find out what values
you wished to put in.

More serious was the fact that there
was very l i t t le  checking against
overlapping occurring in the renumber.

Thus REN. 10.1,20,40 should have
been rejected for a program which
initially contained lines 10 to 100 in
steps of 10. Instead the result was lines
10.10,11.12,50,60. etc.

Finally to cap it all Basic 11 appeared
on the scene and the program would not
work at all on that.

Having left the program to gather
dust for many months 1 was driven back
to it because of the frustration of using a
Basic version. 1 decided on the following
requirements:
•  The program had to work equally on

MMIterratli

•eatiesegattee

A';,t$t&sta&
INIMOMMIESOOSIMENI

zreesceose. . . . .

Basic I  and
•  Full validation had to be applied to
the renumber parameters. so that no
overlap errors could occur.
•  I f  the S line input did not exist the
next existing line number should be
selected for the start of  the renumber
range. Similarly, if the E line input did
not exist the previous highest existing
line number should be selected.
•  The E parameter should be optional.
I f  missed out .  the ut i l i ty should
renumber to the end of  the program
being operated on.

All of these factors are satisfied in the
final version.

The program listing is fairly heavily
commented and REMed, but perhaps
an overall view of its operation will alC
understanding.

First those of you who have already
sneaked a preview of the listing (does
anybody read the waffle before they try
out something new?) will have seen that
Sandy included some icing on the cake
in the original program.

One problem that tape users know
well is the lack of a VERIFY function to
check whether a program can be read
back from a tape without destroying the
original program.

The well known dodge o f  using
*LOA D"progname-8000 i s  incor-
porated into this utility using the syntax
VERIFY-progname". This wil l  then
test whether the fi le can be read
satisfactorily.

The facility works equally well with
disc files. although it is less likely to be
needed unless you are very perverse
with your discs.

The two additional commands are
entered by intercepting the BRK vector
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PROGRAMMERS' WORKSHOP

From Page 171
which is used whenever an error occurs
in Basic.

Since the syntax o f  the additional
commands is  non-standard this wil l
occur whenever either o f  them is
invoked.

Thus the first section of code (lines
360-430) changes the contents of this
vector to point to the new utility so that
all subsequent errors are routed to it.

It then gives a message to this effect
on the screen.

Lines 440-490 do an initial check on
the type of error that has invoked a call
to the routine.

R EN. with three or four parameters
will cause a syntax error (error number
& 10) and VERIFY will cause a mistake
error (error number 4).

Any other errors are filtered out and
passed on to the normal error handling
routines in lines 490, 1160 and 1170.

Note the code in line 1170 which tests
which Basic chip, I or II. is present and
jumps to the appropriate address by
testing the first byte in the Basic ROM.
This is &4C and hence positive in Basic
I and &C9 and negative in Basic

This coding occurs wherever a direct
jump is made into the Basic ROM. and
the alternative addresses used are listed
in lines 170-220.

If a  "mistake" error has been
generated then lines 520-600 check for
the word VERIFY, ignoring any leading

'If less than three parameters are
present n o  error will occur

spaces. I f  this is not found the utility
exits as above (line 600).

Assuming that a match is found, the
utility next checks for a filename inside
inverted commas, again ignoring lead-
ing spaces (lines 610-690), exiting via
commaerr (line 500) i f  the second
comma is absent, and then loads the
name into a parameter block for use
with the OSFILE command (see page
454-6 of the User Guide).

The parameter block is set up in lines
720-750 to read the file specified into a
data buffer at &8000 out of harm's way.

If this succeeds without generating
further error then the file is okay on the
storage media used, and the utility
returns to the appropriate Basic warm
start address.

If the original error is a syntax one,
then the utility jumps to lines 800-820
where i t  checks to see i f  there is a
RENUMBER token (&CC) in the Basic
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input command buffer at &700. Again
leading spaces are ignored.

If a renumber token is not found then
it jumps to the normal error handler as
before.

The four stages o f  the renumber
process now proceed. First the four (or
three) input line numbers are extracted
from the input buffer, where they will
reside in a special coded format.

This is used by  the Basic input
routine so that line numbers within
program lines after GOTO, etc, can be
easily identified by means of an &8D
character which is followed by four
coded bytes, no matter what the size of
the line number.

In this case the process has to be
reversed. Lines 830-930 together with
the lines 1000-1090 perform this task,
using almost identical code to  that
employed in the Basic ROM.

The four line numbers produced are
stored in pl to p4. the X register being
used both as a decreasing counter, and
as a pointer to the next parameter
location to be used.

i f  X contains two on exit from line
930 then i t  means that only three
parameters have been found.

The utility then enters 32767 which is
the highest possible legal line number
into p4. thus ensuring that the renumber
range extends to the end of the program
being processed.

If less than three parameters are
present then the normal RENUMBER
command will be used, and no error will
occur to access this utility.

On the other hand if there are more
than four parameters then the extra ones
are ignored as the loop is exited when

— that is, after four parameters
(lines 860-870).

A check is made to see whether the E
line number is bigger than the S line. I f
not exit is made to Basic's "Arguments"
error.

Line 1200 checks that the Basic
program is  intact so that the line
pointers link through from Page to Top
using an inbuilt ROM routine. I f  not a
"Bad Program— error terminates the
renumber.

Now stage two o f  the renumber
process takes place. A table of existing
line numbers is set up from Top
upwards (lines 1220-1510) using similar
code to that employed in the ROM.

However a  record is also kept in
finaline of a pointer to the latest line
number found in the program, so that on
exit from this section it will point to the
last line number existing in the program
(see line 1320).

Note also the check made to see that
there is still room for more entries in this
table by comparing the table pointer
with & 6  and & 7  which contain
H1MEM.

If there isn't then a Renumber space
error is issued and the renumber is
aborted (lines 1450-1510).

The next job is to note the actual start
and end line numbers for the renumber.
For example. if S is 15 and existing line
numbers are 10, 20. 30, 40, etc. then 20
must be selected for the start of  the
range.

Similarly if E is 35 then the end of the
range must be line 30.

A search is made for E (contained in

there is no problem with any
overlap at the start of the renumber
range'.

p4) first, using the subroutine Imam
Location Inflag is first set to 0 (line

1620) so that if there is no exact match
the previous line will be taken (lines
2500-2780).

Detail on the use of this subroutine is
provided in  the comments in  the
program.

On return from this routine the
pointer to this line in the program is
transferred from oslp to ospointer (lines
1630-40). and then S is shifted from p3
to p4 so that it in turn can be searched
for. Also F is transferred from pl to p3
(lines 1660-1730).

The subroutine findlin is used again to
search for S (p4), but this time Inflag
contains 1, so that if an exact match is
not found then the first line existing after
S is selected as illustrated above (lines
1740- 1760).

On exit from findlin the location
prevlin will point to the previous line to
that which was selected by the routine,
or to the first line in the program if that
number was selected.

In the latter case there is no problem
with any overlap at  the start o f  the
renumber range (lines 1780-1830), but if
not then p3 which contains F  is
compared with the number pointed to
by prevlin (lines 1850-1910).

If i t  is  greater then there is no
problem, otherwise the utility exits via
argerr2 (line 2250) which prints out the
word clash and then jumps to an
"arguments" error (line 1140).

Note that in this line ospointer is first
set t o  zero. Th is  i s  so tha t  an
accompanying "at line . . "  message is
not produced. as ospointer is used by



LET YOUR BBC SYSTEM GROWON
A ZYCION STAND

NEW
M O N  DELTA

E96
iplus U7 p h p

• VAT"

Zygon
Products

*  General Features

The Zygon range starts from E59
( + VAT)

Dealer and Educational enquiries
welcome
Telephone : Hoddesdon (0992)
466259_

FILE
•

•  E a s y  to  use -  Ful l  colour - He lp  information
always on screen on bottom 5 lines

•  D e s i g n  any number of data entry forms using a
"paint" on screen technique - any of these forms
may be used to  add, delete, update, print o r
spool records from your data base.

•  F o r m s  may be 3 screens in size - each screen
occupies 20 rows by 40 columns.

•  F o r m s  may contain any  number o f  text  and
numeric fields, together with background text.

•  F u l l  printed and spooled output formating via
embedded commands !S, !P, !F, !C, !L, !W.
!X, !R,

•  D a t a b a s e  may occupy the total online storage
capacity of a system - typically up to 800K

•  Q u e r y  Language provides full arithmetic and
selection facilities for records plus quick search
on text.

ZYGON. The purpose-designed stand for the BBC
Micro. The BBC system is designed to expand. The
Zygon range grows with it.
ZYGON DELTA. The top-of-the-range Zygon Delta
provides lots of  space for a  total, comprehensive
computer system. Space not only for your BBC Micro
and monitor but also for your disc drives, printer,
interfaces and modems, as well as for a  second
processor. The lower computer shelf slides away for
full keyboard protection and, on castors, can easily bemoved from room to room.
O Upper  shelf measures 1270 x 480mm.
O Lower  shelves measure 1270 x 550mm.

mmi mon 1 1 • = 1 1
to ,  i t g o n  Protium,. FREEPOST.  ' ,bee t le% Drive. litsildesdom. Be th ,  S 1 1  SBR
Please send me I F S • s l o m p  requires11

' t G o D E L T A s i n ddsd i 1111,4511mi.p & p sadI t A T I

R e s s r b o n r e l thecomplele1 enclosechequet o e
ivies mate. l o m a b i e  lo P r o d d e l s •

Nome

Address:

L P o s h o d t
Allots 2M dass for  deleser,, Full refund i t  Roods seldissed wildlornsted skithist 14 dais,

B E M  = M I  M E I  1 M M S

PLUS
an exciting database package for the B.B.C. micro computer equipped with Acorn compatible D.F.S.

*  Query Language Features:
•  Ope ra to rs  allowed - Unary minus, -, +, I,• ,  =.

<=, >= ,  <> ,

•  P rec i s ion  — —  9999999999.9999

•  K e y w o r d s  — Assign, Compare, Display, End,
Goto, Iff, lit, Print, Read, Search, Spool, Update

•  F u l l  screen program e n t r y

*  App l ica t ions  include — Budgets, Labels prints,
Mail shots, Club memberships, Collectors records,
Household accounts, etc.

Supplied on a  16K ROM together with a  70
page manual and  fu l l  f i t t ing instruct ions for
E49.95 inc. or enclose S.A.E. for fact sheet.

,_dcet co cap88 Willowhayne Drive, Walton-on-Thames, Surrey, KT1 2 2NR
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PROGRAMMERS' WORKSHOP

From Page 172

the error routine to print out the error
line number.

Having dealt with the beginning of
the renumber range, we now have to
check for possible overlap at the end of
the range. This is done by performing a
dummy r u n  r e n u m b e r  ( l i n e s
1930-2110).

The utility starts at the beginning of
the renumber range (pointed to by osip)
and goes round a loop which adds I (p2)
to the current new line number (in p I)
each time until the end of the renumber
range (pointed to  by  ospointer) is
reached.

The subroutine add (lines 2990-3020)
is used to increment the pointer oslp on
each iteration of the loop. It also affects
prevlin, but this is not used again so it
doesn't matter.

On reaching the label exit p 1 will
contain the last new line number that the
renumber will generate.

In order to see whether it overlaps
any remaining line numbers in the
original program. ()sip is changed once
more. using the subroutine add. so that
it points to the next line number after the
end of the renumber range.

If there isn't one it will point to the
&FF terminator at  the end o f  the
program and the byte following it,
which by a happy chance will give a
"line number" greater than 32767, the
maximum legal value, because in this
case there will not be any overlap.

Line 2180 stores the result i n
Inalterend, and this is then compared
with pi which contains the last new line
number.

If lnafterend is greater then there is no
clash, otherwise a clash exit occurs as
before.

Now that the parameter checking is
complete the renumber can proceed in

174 MICRO USER M a y  1984

earnest. Section three is repeated, for
real this time. the new line numbers
overwriting the old ones at the start of
each program line.

This i s  carr ied o u t  b y  l ines
2270-2400. Note in line 2300 pl is set
back to the value of F which has been
stored in p3 in line 1680, so that the
renumber starts with the correct first
new line number,

The remainder of the process — the
hard bit which deals with GOTO, etc, is

it will clobber itself as it attempts
to place the assembled code on top of
itself. Very nasty..

thankfully the same as for a normal
renumber command, and so it can be
safely left to the Basic ROM to carry it
OUt.

The process is sent on its merry way
by jumping into the ROM for the final
time at line 2460.

Finally all that remains is to discuss
where to put the utility. As listed it is
assembled at &A00 for use on a disc
system.

However tape users will find that this
is not very desirable as it occupies the
cassette output buffer.

Disc users may also object to losing
the use of their user defined keys and
any user defined characters, both o f
which should not be used while the
utility is in operation, as i t  occupies
nearly &300 hex and covers pages
&A00 to &COO inclusive.

For this reason pushing the Break
key will produce a strange pattern of
bytes. and should be followed by
pushing the Escape key i f  the code is
assembled here.

Alternatives, which are achieved by
altering line 330, are to set P% to the

default value of Page for your machine
(&E00 for tape machine, &1900 for disc
machine. &1200 for econet. &1BOO for
econet +disc . . . )  and to  set PAGE
&300 higher for your Basic program.

In this case it is important to realise
two things. First don't forget to load this
program at the new Page setting before
attempting to run it, otherwise it will
clobber itself as it attempts to place the
assembled code on top of' itself. Very
nasty.

Secondly. the first two bytes are set to
&OD &FF. so that if Break is pushed it
does not clobber the utility and you can
regain your Basic program by typing
PAGE=PAGE-4-&300.

Note however that the utility will
have to be reconnected by typing CALL
&xxxx where xxxx is the entry address
which will be two above your original
page setting. for example &E02. &1902.
&1202. &IB02 etc.

The third alternative is to set P% to
&7900 and HIMEM to &7900. The
renumber utility will then reside at the
top of memory.

Call &7902 can be used to reconnect
it after Break, and HIMEM should also
be reset to &7900. However in this case
you must not select any other mode
than 7.

If you are daunted by the task of
typing in this fairly long listing you can
leave out all the REMs and comment
statements ( fo l lowing /  ) i n  the
assembler, which wi l l  considerably
shorten the task.

After running the program the
assembled code can be saved separately
by copying the *SAVE line printed on
the screen by line 3260.

Line 3270 gives the CALL command
to reconnect after BREAK.

When the assembled code has been
saved then the command * R U N
RENMC will install it without having to
reload the Basic source code program.

Renumber listing

IQ REM RENO t,.ersior, 2'
20 PEM Prourae to improve renumber
30 RE/ facilitt and add VERIF

function
40 REM By and Nelson t  Robin

Newman
50 REM (C) 1984
60 REM MICRO USER
70 REM
80 REM Syntax

This listing was produced using a special
formatter which breaks one program line
over several lines o f  listing. When
entering a line don't press Return until
you come to the next line number. Full
details of the formatter are in the July
1983 issue of  The Micro User.

: RENUMBER F.I.S.E
90 REM F=First new linenumber

1 1=new Ilne Increment
, 100 REM S=Start of renumber ranee

:E=End of renumber rancle
110 REM 14 E is omitted then the

rest of the oroaram ts taken
for ranoe

120 REM RENUMBER can be abbreviated
to PEN.

130 REM
140 REM Syntax

: YERIFY1filename
150 REM checks whether filename
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Renumber listing

can be read into •etorv without
error.

160 REM
170 REM Basic II entry points
180 err.t8402

:warms48AF3
iaram&B2BE
ispacerr48FD6
icontren..1.900D

190 nolinerr=0985
ibusolineptr4909F
:relink4BE6F
isiscomma48E9B

200 REM Basic I entry points
210 err148433

iwarml48A96
iaral482ED
isoacerr148F78
icontren148FAD

220 nolinerrI4B9D3
ibumolineotr149052
ire1inklmt8E88
imiscommal:18E32

230 REM other variables...
240 ospointer.&B

tp442A
:o342C
:p242E
io1430

250 ospointer2438
:Ina4terend432
iosloz&37

260 finalln470
:Inflaa472
:prev1in473

270 b1If470
ioaciesk18
itoo-1112
:basic49000

280 osfilee&FFDD
ifilebuff450
tbuf44700

290 osasci4FFE3
ioswrch.14FFEE

300 FOR 2:0T0 3STEP 2
310 REM Reset P% as appropriate

ea &E00.k1900; NB reset PASE
if necessar

320 REM First two locations set
to &OD &FF so that an‘ reset
does not corrupt

330 P%4A00
340 !P%.&FFOD

:P12Pt+2
350 (OPT
360 \ intercept BR K error handler

at k202,(201
370 \
380 .connect LDA tstart MOD 256

:STA &202 \ Lc
390 LDA *start DIV 256

:STA t207 \ Hi
400 LDY Cdata-mess-1)AND &FF
410 .reo LDA mess,Y

:JSR osasci
:BEY

420 BPL rep
ti.DA S7
;AP osech

430
440 \ check cause of "erroepointed

to by
450 \
460 .start LDY 100

ILDA
470 DIP St10

:EEO could Sotax error aenerat
ed. so could be RENUMBER

480 CMP $4
:EEO cbverf \ Mistake error

so could be a VERIFf
490 .error JMR normerror exit

normal error handler
500 .commaerr BIT basic

:8PL P%+5
:JMP uscomma
:JMP miscommal lissinocmta
err.

510
520 \ VERIFY handler follows...
530
540 .cbverf LOXO&FF

:LDY OFF
550 JSR soskp Skip spaces
560 DEY Reset -Y to point to V
570 •yrs. IN1

:INX \ Check s.intex ie VERIFY
plus 'filename'

580 LDA buff.i
:CMP data.X

590 BED yrsy
i00 CPX 16

:BNE error Mismatch must occur
when X:6

610 DEY Reset a s  aooyel
620 JSR spsko
630 CMP SASC

:BNE error
640 LOX OFF
650 .vrfn INY

:INY \ Read in file
660 LDA buff.Y

iCMR113
:BECI commaerr
:CMP SASC
:BED vfin check for 2nd comma

670 STA filebuff.X
:BNE yrft

680 .yfin LDA
:STA filebuff.X

69C
file is loaded at WOO out

of harms wa
710 \

LDASfilebuff MOD 256
:STA blk
:LDA Ifilebuff DIV 256
:STA blk+!

730 LDA 14.80
:STA blk*:
:STA blk+4 Set  up control
block

LDA SO
:STA blk*2
:STA blk+4
:37A b10,5
:STA blk+6
:TAY

750 LDA SIFF
:LD Ibik MOD 256
:LDY iblk DIV 256
:JSR osfile

760 LDA S&D
:STA bufi
:PIT basic
:BRL R%+5
:JMP warm
:J1IP warm! Nara start BASIC

710

77r..
780 .% RENUMBER handler follows...
790
800 .could LDY SUF Check to see

if RENUMBER token &CC in buffer
810 .next JiRsosko
820 CMP i&CC

:BEO ren
OMP normerror \ Not a RENUMBER

830 .ren LOA Sbuff MOD 256
:STA osoointer \ Initialise
oointer to input line

840 LOA *buff DIV 256
:STA ospointer+1

850 LDY $O
:LDX 18

960 .loo: INY
:LDA tospolfiter)0
tCPX SO

870 BED success

line numbers stored in coded
fore

900 \ in input buffer: &BD plus
4 bites

910
920 CMP MID
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HORN BY
SOFTWARE
Britain's top c/-Spectrum Pro-Golf Series now
available for the first t ime on
BBC Model  B 1.2 0 .S.

The real thing, exact simulation of Britain's top
golf courses.
1. A l l  golf rules apply.
2. Designed for one or two players.
3. Played off any handicap.
4. O n  each hole, distance, par, green enlargement.
5. Control shot c h o i c e  of all clubs, strength,

direction.
6. Graphics excellent.
7, Extremely realistic.

TROON €7.75 N E W B I R K D A L E  £7.75
WENTWORTH EAST &  WEST COURSE £11 .00

All prices include VAT & P&P
Available from,'

HORN BY SOFTWARE
21 Pinfold Hill, Leeds LS15 O M .

Telephone: 0937 65847

NEWARK VIDEO CENTRE
PRESENTS

SUPER CLEAR COMPUTER
DISPLAY -  A N D  A  TV! ! !

AN RGB MONITOR —WITH TV RECEPTION
141- C2402/RG6 {275 .00  — 20 C6100/RGB f365 .00
16" C3104/RGB E299.00 — 22" C7100/RGB £399.00

16' C3404/RGEI wi th Remote Control (Teletext Extra) f 3 5 0  00
26" C84001ROB with Remote Control (Teletext Extra) f 4 6 5  00

All prices include VAT,  a 12 month guarantee, a 6 pin
DIN lead, a  mains plug and carriage to  your door.

All are Grundig TV•s supplied with Grundigs consent.
Educational and quantity discounts are available.

What 'What  Micro'  said:
'The colours are just unreal like the 'simulated' pictures in TV
advertisements", "The best o f  all images came from this set".

'A very reasonable comparison could be made with colour
monitors costing several hundreds o f  pounds".

NeVit 1  input-6 output A GBS Distribution Amplifier — £250

For details o f  the ful l  range contact:-

NEWARK VIDEO
CENTRE LTD.

108 LONDON ROAD, BALDERTON,
NEWARK, NOTTS. TEL: 0636  71475

r s O P E N  9am 6 p m  Mon-Sat.Access and Visa cards accepted.
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2 NEW BUSINESS
SOFTWARE PROGRAMS

FOR THE BBC MICRO
MAIL L
CK CO

HUGE STORAGE CAPACITY
UP TO 1600/3200 FULL ENTRIES

•
FAST WRITE AND READ CAPABILITY

•
EASY UPDATES AND AMENDMENTS

WITH COMPREHENSIVE MENU
•

FULLY AUTOMATIC ALPHA-SORTING
•

VERY USER FRIENDLY
•

FULL COLOUR GRAPHICS UTILISED
•

EASY TO FOLLOW USER GUIDE MANUAL
DISK ONLY° PRIM ,NCLLIDE VAT A DELIVERY EN REGISTERED MAIL WITHIN TO DAYS

EITHER PROGRAM E19 ASO KITH TOGETHER MO STATE SINGLE OR DOUBLE DRIVE 10 RD TRACK
CHEOILIE/ PO PAYABLE TO MLC COMPUTFP, 0 FULLY GUARAN•,

DEALER ENOuiRIES WELCOME

PEAR TREE MEADOW() ELLINGTON THORPE 0 HUNTINGDON° CAMBS WOOD-89110 1111573

BBC/ELECTRON ADVENTURES
" N E W *  WOODLAND TERROR flAll (CASS) f 1 0.50 (DISC)

The sequel to FIRIENW000, many years ago an intrepid adventurer embarked an a quest
for the Golden Bird of Paradise Although successful, our hero released a Sinister force
which now lurks within the enchanted wood. Your mission is to return the terror to its
Original resting place and restore peace to an unhappy land I/1 This is a complete game,
knowledge at Firienwood is not required

FIRIENWOOD f  7.40 ICASS) f10•50 (DISC)
An evil wizard has captured the magic golden bird of paradise and imprisoned it in a
weird castle in the middle of the enchanted Finenwood. Your quest is to find the bird and
set it free, in return the bird will give you health and prosperity BEWARE! many perils lie
before you and every move is fraught with danger!!

BLUE DRAGON O M  (CASS) £10.50 (DISC)
Somewhere in a strange and dangerous land lies a fabulous treasure guarded by a hence
dragon. Can you survive the perils that await and recover the treasure or will you meet a
nasty end!! What is making terrible slurping noises deep underground and what use is
the strange black cloud? Play the game and find out

SURVIVOR flAB (CASS) £10.50 (DISC)
The year is 1910 you are sailing on a steamer bound for Borneo when there is an
explosion and the ship sinks Shipwrecked on a tropical island can you survive and
escape back to o r  will you end up in someones cooking pot!! There is more
than one ending to this game, not all of them bad!

All the garnet are in machine code tor last responses and are text only. Please state
which machine when ordering Prices include VAT and postage within U.K. Cheques
payable to MP SOFTWARE or writeiphome with your ACCESS:VISA card Na. Send
S.A.E. for full range of programs and price list or ask your local dealer. Trade enquirieswelcome.

We ply well for good original programs contact es today fer more details,

MP
SOFTWARE & SERVICES

165. SPITAL ROAD, BROMBOROUGH, MERSEYSIDE 162 2AE. 051-334 3472
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Renumber listing

From Page 175 :BPI 1:1+5
:JP aro

:8E0 nua t A line number : J P  are! t  AR8S error
930 CMP DUD 1 1 6 0  .noreerror LDA

18NE loop t Not finished scan : S T A  buff \  clear input buffer
of line 1 1 7 0  BIT basic

940 : 8 P L
950 i f  4th parameter •ssino (x=2/ I M P  err

then add default 32767 : J P  errl v Normal error handler
960 I 1 1 8 0  .success LDA 03
970 CPX112 : C M P  D4

:BNE success : B C C  noerr t  Check o4o3 te
:LDAU7F e n d  ;  start
:STAD4 1 1 9 0  LDA 03+1
:LDAUFF : C P I P  04+1
:STA04+1 : B C S  argerr
:8MIsuccess fo rce  branch 1 2 0 0  .noerr JSP relink Make sure

980 \ al l  paraeeters now read in p r o a r a m  ok. le  lines link from
so branch to label success p a o e  to top

990 1 2 1 0
1000 .nue IN Y 1 2 2 0  s e t  up table oi existing line

:LDA osoointer).Y n u m b e r s  from TO P upwards
:DEX Decodes line number to 1 2 3 0  o s i o  points to Itnenueber
normal binary i n  orograe

1010 ASL A 1 2 4 0  ospainter2 points to linenueber
:ASL A i n  table
:PHA 1 2 5 0  \
:AND 111(C0 1 2 6 0  LDA oaae

1020 INY : S T A  0510'1
:EOF (osocInter).Y 1 2 7 0  LDX DOI
:STA 04.1 : S I X  oslp

1030 DE X 1 2 8 0  LDA too
:PLA : S T A  °minter:
:ASL A 1 2 9 0  LDA top41
:ASL A : S T A o s p o i n t e r 2 + 1
:INY 1 3 0 0  .next LDY 100

1040 EOR tospointer).Y : L D A  (oslo),Y
:STA o4,X : 8 M 1  end t  branch when end of

1050 \ D r o a  reached
1060 decoded number stored in pl 1 3 1 0  PHA save A on stack

to 04 1 3 2 0  Unoslb
1070 \ I  decreases by 2 each number : S T A f t n a l i n

decoded : L D A o s 1 0 + 1
1080 \ : S T A f i n a l i n f l
1090 JP loon 1 3 3 0
1100 V 1 3 4 0  I  final in points to last line
1110 osootnter is  set to 0 before n u m b e r  found

exit vie era error routine 1 3 5 0  I
1120 s o  that no a t  line 1 3 6 0  now shift pointers: add 2

be printed; input buffer is t o  ospointer2,
also flushed 1 1 7 0  \  use RON routine busclineptr

1130 f o r  Oslo
1140 .aroerr LDA 1 3 8 0

:STA buff 1 3 9 0  PLA I restore A froe stick
:LDADO 1 4 0 0  STA fosoointer2t.f
:STAospointer : ! N Y
:STAospointer+1 : L D A  CosIfil.Y

1150 BIT basic 1 4 1 0  SA Cominter21,Y

:CLC
:LDA °minter.:
:ADC 1102

1420 ETA °minter:
:1AX
:LDA ominter2+1
:ADCIO

1430 STA ospointer2f1
1440
1450 v check i f  room for more entries

in table
1460 i f  O. then branch back for

next tine
1470
1480 CPX &On

:SBC
iBCS enso

1490 BIT basic
:BPL bol
:JSE bumolineotr
WMP bp2

1500 .bol •SE bueolireptrl
BCC net

1510 .ensp BIT basic
:BPL P%+5
:JP soacerr
:JMP soacerrl v Issue space
err.

l .  .end
1530
1540 now search for line contained

in 04 end Di renumber ramie!
1550 ' set Inflail:0 f i rs t :  this will

cause the hiohest line-number
1560 ' existing previous to that

contained In 04 to be selected
1570 i f  an eact match Is not found.
1580 Note 04 wil l  contain 32767

if  no 4th parameter was supplied
1590 and in this case the last

line number in the prooram
1600 \ wil l  be selected
1610
1620 LUDO

:SIAInflao
:JSR findlin

1630 LDA Oslo
:STA °minter 1. ospointer points
to eno

1640 LDA os10+1
:STA ospoInterfl o f  renumber
ramie

1650
1660 now shift parameters
1670 V o3 (start of renue. rangei

to 04

4
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Renumber listing

From Page 177
1680 p l  (first new line number)

to p3
1690 \
1700 LDA 03+1

:STA b01
1710 LOA p3

:STA p4
1720 LOA pl

:STA p3
:LDAp1+1
:STA o3+1

1730
1740 \ Now find line contained in

p4 (start of renus. ranae?
1750 \
1760 JSR findlin o n  exit oslo Points

to line selected
1770 \
1780 i f  prevlin and oslp are equal

then they oust point
1790 \ to the first line in the prow-a

a. in this case
1800 there is no problem with possib

le line overlap
1810 a t  the start of the renumber

range so branch to again
1820 \
1830 LDApreylin

:CMPoslp
:BNE ovlaptet
:LDApreylinfl
:CMPoslo+1
:BEOadain

1840
1850 \ prevlin and oslp differ, so

check o3 (first new line number)
i s

1860 \ greater than line pointed
to by prevlin (the last

1870 \ line number before the renumber
ranor

1880 I I f  not branch to argerr2 (Clash
error

1990 \
1900 .ovlaptst LDY111)

:LDAiorevlin).Y
:CMPb3
:BCC again

1910 INV
:LOA(prevlin).Y
:CMPp3+1
:CS arcerr2

1920
1930 I now do a dummy renumber to

calculate the last
1940 1 new line number oenerated
1950 .again

1960 I at this paint pl c1+1 contain
the latest new line number

1970 calculated
1980 \ check if end of renumber raze

1pointed to by ospointer)
1990 nas been reached. I f  so branch

to exit
2000
2010 LDA oslpfl

:CMP ospointerfl
:EINE notend

2020 LOA osld
1CMP :sot:tinter
:BEQ

2030 \
2040 \ I f  not at end of ranoe add

D2 (line number increment
2050 \ to pl to get next new line
2060
2070 .notend CLC

:LOA 01+1
:ADC p2+1
:STA P1+1

2080 LDA ol
:ADC 02
:AND
:STA p!

2090 JSR add \ adjust pointers to
next line number

2100 JP again ‘, and go back to again
2110 .exit
2120
2130 \ Now find net existtna line

number after end of renumber
ranae

2140 1 If there isn t one then a
dummy Line number >3276:

2150 1 will be returned by the t,FF
end of proo marker & next byte

2160 Store result in Inafterend
2170 \
2180 JSR add

:LOVE,
:LOA(oslalj
:STA lnafterend
:INY
:LOA(asItil.Y
:STA Inafterendfl

2190 \
2200 now check that the number

in PI (the last calculated
new linenus4eN

2210 1 is less than the number in
lnafterend

2220 t I f  not fall through to argerr2
clash error)

2230 \
2240 LOA Inafterend

:CMP al
:8CC done
:BNE done
:LDA Inafterendfl
:CMP p1+1
:Acne
:BEG argerr2
:BCS cant

2250 .argerr2 LD1114
:.ov2 LDA sess2,Y
:JSR aswrch
:DEY
:BPL ov2
:JMF araerr

2260 \
2270 1 now repeat the renumber exact1

as oefore, but this time
2280 1 actually change the line numb(

s to their new values
2290
2300 .cont LDAp3

SIApI
:LOAp3+1
:STAp1+1
:JSR findlln

2310 .again2 LOY.°
2320 LOW

:STA Cos10),Y
2330 IN1

:LDAP1+1
:STA tos1o1.1-

2340 LDAoslpfl
:CMPospointerfl
:BNE notend2

2350 LLAoslp
:CMPospointer

exit2
2360 .notend2 CLC

:LDAp1+1
:ADCp2+1
:STA 0+1

2370 LDApl
:ADCp2
:AND 110F
:PAO

2380 JSR add
2390 JMP aqain2
2400 .exit2 LDA(113

:STA buff I  clear input buffer
2410
2420 1 Now complete renumber process

(eq deal with 6070 etc
2430 1 using existino BASIC ROM routi
2440 1 Exit to relevent ROM...
2450 1
2460 BIT basic
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PRIMASOFT
EAKICIEMI B u s o n l i c r w a r e l l . 11

XTEND: EPROM UTILITY WITH OPTIONAL PROTECTION SYSTEM:
E24,95. Extend capabilities of your micro with new commands. Invaluable to serious
piagrarnmer *FIND.COUNT.REPLACE any string combination replaced (Globally or Select ivelyi
verth user specified string limy length' *CONDENSE. Intelligently and selectively removes REMs
comments, spaces. compacts lines into multi statement lines AIM01,03 empty lines *APPEND
toms code simply *KEYS Display and edit function keys *MEM• memory summary with
variables taken into account *STEP' much enhanced trace Step through line by line at own
peta. Numbers shown discreetly at top. Twin screens to protect graphics. Stop and interrogate
wallabies any lime *LIST left justification al all statements •VAR dump yanable contents, FN
and PROC locations. *SINGLE generate 'single key- keywords — similar to Electron. *FIX.
movers 'BAD PROGRAM'
Calls may be prefixed with 'X to avoid clashes with other ROMs
PROTECTION SYSTEM (OPTIONAL) £1.95. Name and address (please print
clearly' incorporated in XTENCI. Displayed on screen on power-up
DATABASE: E12.95. Make card-filing obsolete. Cassettei'ilisc (32X1 *Variable field
length 'Fast sort!search any field, *Search and replace. *Specific. between mange wildcaid
search, *Ammend, delete, replace.
Use as mailing list. schaoliclassiclubitusiness records, directories. inventories. catalogues.
leaching resource where data compilation and classification are required.
EEL! E7.95 Fun way to learn number bondsilables Guide eel and eat the number family 70
levels al difficulty. suitable for 6+ year olds. User performance record for feacherloarent.
WORDSOUARE: E7.95 Create wordsquaves for any topic
G.B. GEOGRAPHY: E7.95 High Res. maps of regions
EURO-GEOGRAPHY: £7.95 High Res Test VOW' knowledge of countries and capital
cities
MEASURE I: E7.95 Simulations of meesuremem in maths, capacity, temperature. volume
MEASURE II: E7.95 Relationships in balance.
GEMINI BUSINESS SOFTWARE: E17.95 HOME ACCOUNTS - MAIIIST • STOCK
CONTROL • SPREADSHEET GRAPHPLOT COMMERCIAL ACCOUNTS,
MICRO CASE: E35.00 .E3.00 p&p Strong. foam-lined, lockable. Holds BBC MUD,
iecorder, disc drive, cassettes. cables Black with aluminium trim.
EPROM BLASTING SERVICE Forget cassettes Put your favourite program in a chip.
Phone for details

Cheque. AccessiNisa (Phone anyt 'mei. Official order to
PRIMASOFT.

FREEPOST, GLOSSOP, DERBYSHIRE SK13 9Y13.
Add £3.00 per program for disc version 50 gip

Excellent royalties for quality Educational sotiware
DEALER ENQUIRIES WELCOME TEL GLOSSOP 62743

Emmanuel St.

Our new Personal
Computer Centre

specializing in
the BBC Micro

with complete support

we know computers

1Business &
Professional
Tr 0223 65135 •

u r n . •  •  •  •  •
I I  •  •  •  •  •  •  •

Cambridge Computer Store
I &4 Emmanuel Street. Cambridge

Home &
Educational

1 W 2 1  1..E0h4

NOW EVERYBODY
CAN BE ASWIFT PROGRAMMER!!!

The new Swift Programmer Pack contains specially printed
sheets to help accurately position type and graphics on the
screen.
Each Pack contains 100 printed surfaces each of:

TEXT GRID ONE F o r  use iNith Modes 1, 2, 4 & 5
TEXT GRID TWO F o r  use with Modes 6 & 7

GRAPHICS GRID 1 2 8 0  1 0 2 4  gu in stops of 50
CHARACTER DEFINITION GRID Numbered 8 x  8

squares tot easy reference
PLUS A 5  binder to hold pads

If you own a BBC or ELECTRON micro, Swift Programmer
Packs can help make your programming easier and faster.

0  PACKS AVAILABLEg * * * * * * * * * * * * * * * * * * * * 0 * * „ . „

(+ please add 0.95 p&p)
E5.95 each
AT ONLY

/64 c4 /SC
aecS.Tette

41/0#0

SWIFT READER
A suite of eight programs designed to help children
(age 4 +) learn to read.
This package takes children from simple letter recognition.
through to the reading of a simple story, incorporating
"Variable Text Read Out" speed options.

Swift reader ref. Swift 8

SWIFT G.C.E.
HISTORY

Three packages, each containing TWO programs, designed to
be used as G.C.E. O'Level Study and Revision aids, with text
and test facilities.

SWIFT 6 H i t l e r ' s  Germany 1933-1939
Mussolini's Italy 1919-1939

SWIFT 7 L e n i n ' s  Russia 1917-1924
Stalin's Russia 1924-1939

SWIFT 9 U S A  in the 1920's
Roosevelt's new deal

CASSETTES £9.95 each inc.
DISCS f  11,95 each inc.

All programs are for 32k micros

Send cheque/P.O. with details of
Packs/Tapes/Discs required to:

SWIFT MACHINE SOFTWARE
154 Greenfield Road, Holinfirth

filr. Huddersfield W. Yorks HD7 l ip
or send for further details
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Renumber listing

From Page 178
OWL Ptf.5
:JMP contren
:JMP contrent continue with
process

2470 \
2480 1. Subroutines follow...
2490 %.
2500 following routine finds line

whose number is in p4. p4+1
2510 ‘ pre.olin is initialised to

point to f i rst  l ine number
2520 ‘ but after one piss throuah

laddup"it points to the line
2530 previous to the one under

consideratior.
*2540
2550 .findlin LDA page

:STA os1o+1
:STAorevlin+1

256u LDX #I
:STX °sip
:STA prtvlin

2570 .repeat LDY 000
:LDA

2580 BPI noun end  of Drag. reached
with no match

2590 INY
:CMf
:BCC addup \ i f  less than D4
then try next line

2600 LDA toslol.Y
:CMP p4+1
:BCC add's

2610 \
2620 now check i f  line equals '04'
2630
2640 LDY 100

:LDA
:INY

2650 CPU' p4
nomatch

• 2660 LDA (osio).:
:CMP 04+1

2670 BNE nomatch
:RIS \ return i f  line eouals
10"

2680
2690 I f  In41ac.1 then return: in

this case the line number select
ed

2700 \ will be the next existinc
number after that contained
in 04

2710 I f  Inflac20 then chance oslo
to point to the previous

180 MICRO USER M a y  1984

2720 \ existing line to that contained
in p4

2130 \ Also in this case INC Inflac
so that i t  becomes 1

2740
2750 .nomatch LDAInflao

:CMP10
:BNE skipnomatch

2760 INCInflag
2770 LDAoreylin

:STAoslp
:LDAorevlinfl
:STAoslcfl

2780 .skipnomatch PrS
2790 .addup JSR add ' aye  pointers

to next line in procrae
2800 JMP repeat
2810
2820 ‘ Check Inflect: i f  0 then branch

to skipnolin. otherwise
2830 \ clear input buffer and jump

to BASIC No Such Line error
2840 This latter course should

only be invoked i f  an attempt
2850 1. is made to renumber a non-exist

ent Or0Ord.
2860 \
2870 .noIin LDA110

:CMPInflaq
:BED skionolin

2880 BIT basic
:BPL
:JMP nolinerr•

nolinerrl N o  line found
2890
2900 \ I f  Inflaciq then chance °sip

to point to the final
.2910 existing line In the prooram

. INC Inflaa and return
2920
2930 .skionolin LOAfinalin

:STAoslp
:LDAfinalin+1
:STAtislo+1
:INCInflag
:RTS

2940
2950 The following routine transfers

the current line pointer in
°sic

2960 \ to prevlin. and then adds
the line offset to oslp so
that i t

2970 points to the next line number
:n the oroaram

298( .
2990 .add LDAoslp

:STAoreylin
:LDAoslo+1
:STAorevlin+1
:LDY12
:CLC
:LDA (oslpl.Y

3000 ADC oslo
:STA oslp

3010 BCC noinc
:INC oslo+1

3020 .noinc RTS
3030 %.
3040 ‘ soskp increments Y to point

to the next non-space
3050 ‘ character in buff
3060
3070 .spskp 1NY

:LDA buff,Y
3080 CMP 1420 \ Is i t  a SDICE
3090 BED soskc

:RTS
3100 .mess

3110 REM mess points to Sion on message
3120 7P7413

al:Pt+1
:$1,7.=•detcennoc vtilit1P+
CHRi 12

3130 r1.1..P...+LEN
:lata:P:

3140 RE 1 data coints to VERIFY
3150 11:1='VERIFI•
3160 Pl2P...+LEN ;JP%)

imess2=P%
3170 REM mess? points to Clash
3190 SnehsalC•
3190 REM dicits points to coded line

number 32767
3200 PI=PlfLEN ($PX)+1

idigitszTI
3210 !P1217F7F608D

:PW7.+4
3220 NEXT
3230 REM Now connect utility
3240 CALL connect
3250 REM machine-code i8VIng informati

on follows...
3260 PRINT 'I *SAVE RENMC 'C'connect-2

":41:' •rconnect
3270 PRINT *CALL 101'connectil recoils

ects after BREAM"

this listing is included in this
month's cassette tape offer. See
order form on Page 197.

•
• •8• ••  .••  .•

•
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S o f t w a r e  t h a t  doesn ' t  insul t
your intel l igence

FOR BBC MODEL B - SPECTRUM 48K- COMMODORE 64K
B E L  B A S E  b y  John Marshall
Comprehensive Data Base with 20 Field
Records containing up to 150 Characters, Alpha/
Numeric, Amend, Insert, Delete, Sum, Save, User
Defined Report Formats, Step Through.

B E L G R A P H  Advanced Function Plotting.
Input your own Equations. Pararnetncs, Bar Chart,
Pie Chart, Line Graph, Input Data from
File or Keyboard, Eclot Save, Name Records. Sort

B E L  C H E M  by Andraw Chapman B.Sc.
Professionally written revision package to '0 '  Level.

S E R V I C E  -  5  S T A R  P L U S  *  Despatch normally within 24 hrs.
*  VAT, p & p included. *  Back up and data tape. *  User booklet with each program.
*  Registered user advice service. *  Institutional orders accepted.

0 • •  •  •  lim •  m• • • •  •  • •  •. . .I I  S E V E  . . •.•. .•• •. . .  • • • i n v  . • • • • • • •. • • • • OOOO O  . • • I•• • • •OO• • I• I • •  . I • • I • • I
0 •  •  0  •  l •  •  •  •  I  •  •  •  •1 3 M I  I n

I  •  •  •  •  I
.  •

•  •  •  •  •  •  •  •  •
I  •  0  0  •  •  •  •  •  •  •  0  •  •

•  •  •  •  •  •  0  •  •  - O  •  •  •  •  •  •  •  •  •  •  0
I I I I •  •  •  •  •  •  •  •  •  •  I  •  S e l l••••••••••••T / T  L E S' • • • • • ••  •  •  •  •  •

If y o u  h a v e  a  p rog ram t h a t  y o u  t h i n k
has po ten t i a l ,  l e t  u s  k n o w,  w e  o f f e r  u p
to 2 5 %  roya l t i es .

Choose be tween  p l a y i n g  aga ins t  a
friend o r  t h e  computer  a n d  choose
between s L I N E  a n d  FRUSTRATION,
two classics i n  one.  T h e r e ' s  a lso
Joyst ick o p t i o n .  T h e  c h o i c e

Control t h e  Gremlins t o  disable t h e
mad Robots positronic brain, but avoid
the deadly Pulses wh i ch  have  b e e n
sent out by the robot t o  get you!

A sophisticated a n d  h i g h l y  o r i g ina l
machine-code p rog ram w h i c h  a l l o w s
virtually unlimited variation in  style o f
displayed t e x t  i n c l u d i n g  s h a d o w,
outline, i ta l ic,  thickness, height, width,
line spacing, colour combinations, etc.
Eight fon ts  a re  available i n  modes 4
and 5 and i t  i s  ideal f o r  imaginative
displays and t i t l i ng  -  especially video
titling. Ava i lab le  on disc only.

from BEL TECH

Foalf
Please specify 40 or  80 t rack when ordering

Fully Documented, User Friendly. Explanations,
Examples, Tests, Illustrations,
C H E M  ONE M o l e s ,  Formulae, Reacting
Masses & Volumes. Gases.
CHEM TWO B a l a n c i n g  Equations, Atomic
Structure 8, Bonding, Rates of Reaction.
Electrolysis, Energy Changes.

B E L G E N  Keep your Family Genealogical
Records in a modern professional way
Keyboard/File entry/Edit. Keyboard Searches:-
Names. Dates, Places, Births, Mamages, Deaths.
Male & Female Lines. These, and many other User
Friendly Menu Oploons.

BEL PLAN BEL MATHS 1 & 2
BEL STAT BEL PHYSICS 18t2
DEL TECH Limited. Stanmore inciustnal Estate, 13ndgnorin Shrtanhwo WV15 541P
Telephone 07462 5420 (24 Hrs.)

discs.

Tw o  m a c  hj Pe-COde p r o g r a m s  f o r  t h e
price o f  o n e .  F i r s t l y  the re ' s  a n
excellent s i n g l e  c o l o u r  c h a r a c t e r
designer and  secondly a  l o u r  colour
Worn 1 6  c o l o u r  pa le t t e )  charac ter
designer arid print routine.

DISC TOOLS

ROBOBRAIN

QUARTET

DUET

Casse tt e

I I

DEL BASE

BEL GRAPH

DEL CHEM
Chemistry 1

Chemistry 2

DEL GEN
Geneology

TAPE
OTY

13 65

14.89

850

8.50

12.50

DISC

c r y

15 25

16 45

10.35

10.35

13 99

TOTAL

TOTAL inc. P. 11 e

NAME

ADDRESS

comPutER rypE M O D E L
DISC of acetic 1
CREDIT cAA0 No PAYMENT RY CHEQUE. PO

PROXIMA PERSONAL COMPUTER SOFTWARE, Newlands,
Loughton, Essex, IGIO IBT.  Tel.  01-502-0230

'TWO P L AYe R  GAMES

-GAMES

PIXEL PACKAGE

Cassette
Disc
Cassette
Disc
Cassette
Disc
Cassette
Disc

Disc
BIG PRINT C a s s e t t e

Disc
BEEB-TEXT C a s s e t t e

Disc
P&P 50p On ai l  orders up to  (25,  orders

•  Please make cheques/P.0's payable to  PR

..ELECTRON 13r..; Model B  Quantity To t a l
E7_95

€7.95

, TBA

TBA

€7.95

E 7,95
10.95
E7. 95
10.95

12.95
€7.95
10,95
P9.95
12.95
€7.95
10.95

39.95

above € 25 P&P wi l  b e  free. ' p & pOXIMA SOFTWARE. T o t a l  E

VISA. ACCESS

111111•1111•1111111111•11•111=
Please Complete & Return to:-
DEL TECH Limited S t a n n u e  indusina Estate, Ondgnotth,
Shropshire V N 1 5  SHP or

Telephone: 07462 5420 (24 Hrs.) M U

PERSONAL
COMPUTER
SOFTWARE

PROXIMA SOFTWARE has the greatest of  pleasure in announcing the release
of t h e  following BBC and ELECTRON software which has been produced
entirely by members of the COMPUTER USERS CLUB.

TWO PLAYER GAMES DUET

ROBO BRAIN

GAMES QUARTET
Four colourful and excit ing action and
strategy games f o r  t h e  pr ice o f  one,
including TRAWLER, L IGHT CYCLES,
STARGAME and 3D TIC-TAC-TOE.

PIXEL PACKAGE

DISC TOOLS
A U t i l i t y  D isc  especially useful f o r
users o f  tw in  so  track drives including
a 40,80 t r ack  backing u p  fac i l i ty,  a
disc ident i f ie r /ver i f ie r,  a  3 5 4 0 / 8 0
track f o r m a t t e r  w i t h  a u t o m a t i c
verification and a  comprehensive menu
f i l e ,

By the  author o f  Beeb-Text, th is i5 a
machine-code routine which can b e
incorporated i n t o  your  own  programs M A
to display var iable s i z e  he ight  a n dwidth text .

30 Spareleaze Hill ,

BC
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BBC/ELECTRON
EDUCATIONAL SOFTWARE

Our educational software is used in thousands of schools and
homes throughout Great Britain.
EDUCATIONAL1 T a p e  E8.00 Disc £10.00
Hours of fun and learning for children aged 5 to 9  years.
Animated graphics will encourage children to enjoy counting,
maths, spelling and telling the time. The tape includes 6
programs: MATH1, MATH2, CUB ECOUNT, SHAPES, SPELL
and CLOCK.

An excellent mixture of  games' P e r s o n a l  Software
Autumn 1983
EDUCATIONAL 2 T a p e  MOO Disc E10.00
Although similar to Educational 1 this tape is more advanced
and aimed at 7 to  12 year olds. The tape includes MATH 1:
MATH2, AREA. MEMORY, CUBECOUNT and SPELL.
FUN WITH NUMBERS T a p e  E8.00 Disc E10.00
This program wil l  teach and test basic counting, addition and
subtraction to 4  to 7 year olds. The tape includes COUNTING
ADDING and an arcade type game to exercise addition and
subtraction. With sound and visual effects.
FUN WITH WORDS T a p e  E8.00 Disc El 0.00
Start your fun with alphabet puzzle, continue your play with
VOWELS, learn the difference between THERE and THEIR,
have games with SUFFIXES and reward yourself with a game
of HANGMAN.

• 'very good indeed' A & B  Computing -  Jan/Feb 1984
J IGSAW AND SLIDING PUZZLES E 7 . 9 5  Disc E9.95
There are 2 jigsaw and 4  sliding puzzles on a 3N 3 and 4 x 4
grid. Each program starts off at an easy level to ensure initial
success but gradually becomes harder. I t  helps children to
develop spacial imagination and to solve problems. The tape
includes: OBLONG. JIGSAW. HOUSE, NUMBERS. CLOWN
and LETTERS.

• • •  SPECIAL OFFER • • •  BUY THREE TITLES A N D
DEDUCT &LOCI

Add 50p  per order p&p. State BBC or ELECTRON
C h e q u e t o :

GOLEM LTD,  Dept B,
77 Quentin,  Bracknell, Berks, RG12 4DG_

Telephone: (0344) 50720

PRINTERS EX VAT INC VAT
BROTHER HR 15 349 00 401,35
TRACTOR 68.00 78.20
SHEETFEEDER 195.00 224.25
KEYBOARD 142.00 16330

EPSON RX80T 2 1 5 0 0 247 25
EPSON RZ8OFf-T 242.00 278 30
EPSON FX8OPti- 329 00 378 35
EPSON Mx100Frr 375 00 431 25
EPSON FX100Fi1' 430,00 494 50
Fx80 TRACTOR 30 00 34 50

R A I  8100 345 00 396.75

MANNESMANN TALLY MT 80 199 00 228.85

MICROLINE 80AP 180.00 207.00
OKI MICRDLINE 824 26900 309 35
OKIMICADLiNE 83A 420.00 483.00

MICROLINE 92P 379.00 435.85

SEiKOSHAGP100A 175.00 201.25

SHiNwA CP80 185.00 212.75

STAR GEMiNi 10x 199 00 228.85
STAR DELTA 10 E305 E350.75

COMPUTERS
COMMODORE 84 156 51 179.99
COMMODORE 1541 DISK 165 21 189.99
COMMODORE C2 N CASSETTE 36 51 41 99
INTFACE 64-PAREL 59.50 68.43

ApRICOT 2•D • MON 1575 00 1811.25

SANYO MBC555 799 00 91885
SANYO NBC550 650 00 (747 50

EPSON 0X10 1600.00 1840 00

Top
SAVINGS

MAYFAIR  MICROS
362 YORK ROAD, LONDON SW181 SP

0 1 - 8 7 0 3 2 5 5

182 MICRO USER May 1984 •

WANTED!
Got a good program?
Come to the experts
We are looking for original software titles for
National and International Distribution for thE
following Machines:

We are also interested to hear from capable
freelance programmers.
Please contact in writing only:

Any Atari Home Computer
Sinclair Spectrum/QL
BBC •B'/Acorn Electron
Commodore '64

Jon Dean
Software Acquisition Centre
Atari International (UK) Inc., (MU)
Atari House, Railway Terrace
Slough, Berks, SL2 5LS

AL ATARI
0  A Warner Commur location Company

' 2 2  Carver St.,1
Sheffield,

S1 4 F S

Wig a rdT
3  DEVELOPMENT

BBC JOYSTICK INTERFACE
NOW YOU CAN USE ANY ATARI TYPI
JOYSTICKS ON YOUR BBC MICR

* N o  software required*
*Plugs into analogue port*

*Two joystick sockets*
Also available with

Please Supply:

I enclose cheque/P.0
for

Name

Address

E24.90

Post code
Tel

Te l :  ( 0 7 4 2 )  7 5 2 7 3 2  C h e q u e s  made payable toWIZARD DEVELOPMENT
AVAILABLE FROM ALL GOOD COMPUTER STORES

one Ouickshot II Joystic

Wizard intertace.
£14.95 + £1 p&p
Wizard inlertace plat

one Duickshot II Joysock
f24.90 •  E1.50 p&p

Duickshoi II Ayslirk
E9.95 + SOp pp



Big Letters listing

From Page 54

Listing 1

10 REM LISTING I
20 REM (c) Micro User 1984
30 OSWOREAFFF1
40 OSWRCH4FFEE
50 DIM save % 25
60 INPUT 'Location -  hex assumed'

, location$
70 FOR pass%0 TO 3 STEP 3
80 P% 8 EVAL l o c i t i o n S )
90

100 OPT pass)
110 ondth MOP
120 •depth MOP
130 .xstep MOP
140 .vstep MOP
150 .xpos MOP

:NOP
160 .ypos MOP

:MOP
170 .store MOP

:MOP
180 .vstore MOP

:MOP
190 .pattern MOP
200
210 IFIe123456781
220 PZ,--R8
230 (OPT passZ
240 .start LDX * pattern MOD 256
250 LOY I pattern DIV 256
260 LDA i &OA
270 JSR OSWORD
280 LDA vpos
290 ETA vstore
300 LOA vpool
310 ETA vstorel
320 LOY 10
330 .outer _loop IDA xpos
340 STA xstpre
350 LDA xposfl
360 ETA xstore4.1
370 LOA pattern+1,V
380 LOX * 0
390 .innerioop ASL A
400 BCC noprint
410 PHA
420 TXA

:PHA
430 TA

:PHA
440 JSR write
450 PIA

:TYA
460 PLA

This listing was produced using a special
formatter which breaks one program line
over several fines o f  fisting. When
entering a line don't press Return until
you come to the next line number, Full
details of the formatter are in the July
1983 issue of The Micro User.

:NA
470 PLA
480 .noprint PHA
490 CLC
SOO LOA xstore
510 ADC KsteP
520 ETA xstore
530 LDA xstore4.1
540 ADC * 0
550 ETA xstore+1
560 PLA
570 INX
580 CPX * 8
590 BNE inner boon
600 SEC
610 LOA vstore
620 SEC vstep
630 STA ?store
640 LDA vstoreel
650 SBC * 0
660 STA vstare4.1
670 INY
680 CPY e
690 BNE outer loop
700 CLC
710 LOA xstore
720 ADC xstep
730 ETA nos
740 LOA xstore+1
750 ADC *0
760 ETA xposfl
770 RTS
780 .write LOA 1 5
790 JSR OSWRCH
800 LDA I &19
810 JSR DSWRCH
820 LOA * 4
830 JSR OSWRCH
840 LOA Kstore
850 JSR OSWRCH
860 LDA xstorel
870 JSR OSWRCH
880 LOA vstore
890 JSR OSWRCH
900 LOA vstores.1
910 JSR OSWRCH
920 IDA 1 &E0
930 JSR OSWRCH
940 LOA 04
950 JSR OSWRCH

10 REM LiSTING II
20 REM MIKE BIBBY
30 REM (c) 1984
40 ON ERROR GOTO 650
50 VDU 23:8202:0:0:0:
60 1%4900
70 CLS

itoggle7.:FALSE

1/4

960 RTS
970 .de4iner LDA * 23
980 JSR OSWRCH
990 LOA 1 kE0

1000 JSR OSWRCH
1010 LDA 0
1020 LOX width
1030 .define row SEC
1040 ROR A
1050 DEx
1060 BNE define row
1070 LDY depth
1080 .send _rows JSR DSWRCH
1090 DEY
1100 BNE send rows
1110 .send blanks
1120 LOY II 8
1130 LOA 0 0
1140 .blank JSR OSWRCH
1150 DEY
1160 BNE blank
1170 PIS
1180 )
1190 NEXT pass%
1200 saveSeSAYE RODE "qocationti.

EA'
1210 Ssavel.savei
1220 XX save % MOD 256
1230 V% sa4c% DIV 256
1240 CALL &FFF7

Listing 2
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Big Letters listing

From Page 183

finish1=FALSE
: store:?.

80 x1=1
: y%=1
:
:
:hold7.g/(1%4E8)

90 INPUT TAE10,10) 'What Mode'
diode%

100 PRINT TAB(0,14) 'Special charact
(YIN!';

110 REPEAT
: APIGET$
: UNTIL INS1ROYN".A$)

120 IF A l e r
THEN PRINT TAE(0.11311CHARACTER?'

: AgBET
: /(11488)=A
:x1=4
1 y1=4
: m1=4
: dlg4

130 MODE mode/
: YOU 23:8202:11400:

140 REPEAT
150 PROCf(xl.y1,44%) _
160 ELS

: PROCm(0.824,•TEST")
170 *FX15,1
180 PRINT TAB(0,01"xvwd

'model
190 IF toggle

THEN t$="D'
ELSE tfg"I°

200 PRINT x/oeLm1,d1,"t$
210 PROCkeY
220 UNTIL finish
230 1%gstore%

OPER:hold/
240 PRINT 'Again? (Y/N)°.:
250 REPEAT

: A$gGET$
1 UNTIL INSTR(W,A$1

260 IF AWY.
THEN RUN
ELSE END

270 END
280 REM
290 DEF PROCkey
300 LOCAL keylikey$,increasel
310 increase%=2*SGN gogg1e/H.1
320 REPEAT
330 kev$:GET$

1B4 MICRO USER M a y  1984

340 UNTIL INSTROWD1W+CHR$ (13)
,key$1

350 key1=ASC (key$)
360 IF key: 87

THEN mIgm%I.increasel
370 IF key%g 68

THEN dl=d1+Increasel
380 IF ken: 88

THEN x/gxPincrease1
390 IF key1= 89

THEN y%=y1+1ncrease%
400 IF key: 13

THEN toggle%=NOT togolel
410 IF key%= 70

THEN finishlgTRUE
420 ENDPROE
430 REM
440 DEF PROCm(x1,y/.01
450 LOCAL s%
460 !(1/0))gx1

(1141=y%
470 FOR s%=1 TO LEN 151$1
480 1(1%40C/gASC 9110$(mCs1,111
490 CALL (114151
500 NEXT
510 ENDPROC
520 REM
530 DEF PROCf(xtoa,m%,d1)
540 LOCAL
550 6/0055
560 IF sZgl OR •1g4

THEN f1=4
570 IF s%=2 OR 115

THEN f/g8
580 IF 11=0

THEN f1=2
590 agf/Ix%

: y/gv1.4
600 /(11.02)gx/

: /014.31=y1
610 71%god

0(1/4.11gd%
620 CALL (114C2)
630 ENDPROC
640 REM rtmtsmszrzt=zsz22teszts:
650 IF ERR x17

THEN 7(1%4E8):ho1d%
: RUN

660 REPORT
: PRINT • at J;ERL

Listing 3

5 REM LISTING III
10 MODE 2
20 PROCdefinefont(2,212,2)
30 GCOL 0,5

-z-

-21)

40 PROCoritemord(00,900."Pau1")
50 PROCwritemard(350,600,"and",
60 PROCwritemord(500,300."Katiel)
BO GCOL 0,6
90 PROCdefinefont(2,2,1.1)

100 PROCwritemord(100.900,•Paol')
110 PROCwritemord(500,300,"Katie"/
200 END
210 DEF PR0Cwritemord(4,4,mord$)
220 LOCAL II
230 111904=xI

:!&906gyl
240 FOR 1%x1 TO LEN (word$)
250 190CgASC (141D$(mord$.1%,1)1
260 CALL lt915
270 NEXT
280 ENDPROC
290 DEF PROCdefinefont(xsteo1,ysteg%

•midth1.deoth1)
300 LOCAL sode%,factorI
310 •ode/e4355

: REM BASIC II, 051.2
320 IF ecide%=1 OR sode124

THEN factor1=4
330 IF •ode%=2 OR sode%=5

THEN factor%=8
340 IF mode%=0

THEN factor/g2
350 xstea=factor/fxstot

ysteragystep%*4
360 7t902gxstes%

71903=ystep%
370 74900=widthl

:?&901gdepth%
380 CALL t9C2
390 ENDPROC

This listing is included in this
month's cassette tape offer. See
order form on Page 197.

f



Kosmos
LartgAge'

AND NOW - FOR BBC OWNERS - SOMETHING COMPLETELY DIFFERENT

Already in use in numerous schools and colleges, these
programs provide an immensely powerful aid to foreign
language learning. The cassettes include extensive vocabulary
lists arranged as a series of lessons, each covering a different
subject. A tuition control program enables individual lessons to
be loaded and used as required.
Words, phrases etc are presented first in one language, then
the other complete with all necessary accents and special

MEMOSsoftware

1111
1 1 1

14d1diermanAita4tt
mono imoloot

BYTE DRIVE 500
BOOSTS THE BEEB!

ITL's Byte Drive 500 3" F a l l  has
already done wonders for Oric. Now
for BBC Model B (with DES.) we can
offer a proven system consisting of:
*DRIVE UNIT *INTERFACE CABLE
*ZAP SOFTWARE PACKAGE *MANUAL
All at an introductory price of

E190 (+ VAT)
CONTACT YOUR LOCAL PERSONAL COMPUTER
RETAILER. SUPPLIES NOW BEING DELIVERED TO
U.K. & EUROPE. IN CASE OF DIFFICULTY CONTACT:

ITL Kathmill Ltd
The Old Courthouse, New Road,
Chatham, Kent ME4 40J.
Tel: 0634 409433

LANGUAGE LEARNING AIDS FOR FRENCH, GERMAN Et SPANISH

IS 1A1

Regardez!
characters, Masculine, feminine and neuter words appear in
different colours to encourage gender learning. All lessons can be
run in three different ways. i.e. learning only, self-test or speed and
accuracy test_
The programs are suitable for pupils of all ages as simple commands
enable new lessons in vocabulary or grammar to be entered by the
user. These may then be edited as required and stored on cassette
for later use. Invaluable for homework and exam revision!
Level A Cassettes: Contain the tuition control program and 16

comprehensive lessons for general vocabulary learning.
Level B Cassettes: Contain the tuition control program and I 6

lessons including verb lists, adjectives, adverbs
and phrases.
Available from dealers, large stores or mail order

Also Available "THE SPANISH TUTOR"

u.a=  -  -1•1-1•u : i n :  1 1  1:i : P  Q t y 1 4 -ni . . . . . .  t i :    L A i l  m a r e
I Pilgrims Close, Harlington. Dunstable, Beds. LU5 6LX Tel: 05255 3942

• • • • • • • •

Fosmos Software. I  Pilgrims Close, Harhngton. Dunstable, Beds LUS 6LX.
Please supply the following programs for the .  . .  . computer

IBBC/SPECTRUM/ACORN EL , . ECTRON tPrxeis mcitude postage & oaclufixpThe French Mistress Level A @ (9 .96  .1 T h e  French Mistress Level 9 (a ( 9  95

1 The Getman Master Level A @ E9•95 .•7 The German Master Level 0 @ 19.95 .
The Spanish Tutos Leve l  A (a E9•95 i  The  Spanish Tutor Leve l  El fie (9  96 L
MrifirsiMisis

IAddress

I P o s t  codeenclose a cheque postal order value p a y a b l e  to K05/1105 Software
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:SOFTWARE
:for the
:BBC MICRO
•  *  Arcade Games * Adventures
*  *Educational *  Utilities *
*  *Languages * and more

Most from f
per fortnight
With up to
25% discount

Plus "Buy Onky" section
20% off all the top software

Membership El 0
For catalogue and membership form send name

address to

WITH

*  and

OPTION I C /

PICKSOFT

Ricksoft, Dept. B 78, Warren Drive, Hornchurch,
•  Essex RM12 40X.
*  Tel: (04024) 47722
* * * * * * * * * * * * * * * *

IMPRESS YOUR FRIENDS
•, BE AN 1 0 / A C E !

ORDER NOW NO STAMP NEEDED

SUNLAND SOFTWARE (MU),
FREEPOST, SUNDERLAND 5111 113R.
or S.A.E. for details

'0'-ACES
ARE

FIGHTERS!!
PASSING '0 LEVELS

ISN'T EASY
THAT'S WHY EACH PROGRAM CONTAINS

3  GREATGAMES ALL BATTLING AGAINST THE CLOCK
TO TEST YOUR '0' LEVEL ABILITY
PLUS REVISION MODE TO HELP!!

•  ENTERTAINING •  EXCITING •  EDUCATIONAL •

• Program and questions compiled and written by a chartered engineer and qualified school
leachers and have been fully tested in schools.

• Each program contains 100 questions. all specially chosen to best prepare the student tor the
GCE 0 Level examination

• ey time the program has awarded you a Ceecr'not at the oasis for each set ot questions you
will be ready to attack the examination pepper with the greatest coniedeoce. being well
prepared in your sago

• GP programs ale now being used in schools us a valuable aid to learning.
• In every tape there are hours and hours of enjoyment as well as anxiety to make the teeming

process much more interesting. It is ditlicolt enough to win your way across the desert — but
you have got to be very good to be awarded a coconut

PROGRAMS NOW AVAILABLE Hain only' ARE: Physics. Chemistry. Geography. Computer
Studies toe the Electron or BOC 32k PLUS Physics and Computer Studies her the Dragon 32k,

All ProgramsONLY
f6.90

EACH Intl, VAT
P&P
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"EPIC ADVENTURES"
FULL-SCALE MACHINE CODE ADVENTURES

FOR THE BBC AND ELECTRON

OUR AMAZING NEW ADVENTURE IS NOW AVAILABLE
THE WHEEL OF FORTUNE

They said it couldn't be done on the Beeb -- but we've done it
The Wheel at Fortune is a classic puli le adventure. with 250 locations, and brings the

following advanced features together for the test time:
• Sophisticated language and speech interpreters capable Crt occepting tingle or multiple

commands. up to 254 characters in length. Complex multiple commands ore phrased just as
you would speak them

• Moving characters with varying moods These characters 'remain active whether you rose
anything or not. Their (*actions to you will depend upon the way in which you have previously
treated them The speech interpreter allows you to talk to them. to either give them commands
or information, or to ask them questions.

• Instant half-screen teletext graphics tor each location (BBC only I These remain on screen with
the text and both may be studied simulteneousSy. The graphics may be switched on or oil. at
required.

• You may save your position on tape OR DISC. using a different tolename for each position.
• Up tin 10 commonly-used commend sentences can be stored arid called up as required. The

stored sentences may be chanied during the game
• No frusttafing illogical mates Humorous character behaviour • Scoring • Fast response

• Fully diet compatible • Etc Etc
This masterpiece of programming is available for BBC or Electron

(state which) for only f9.95

Also available are our 3 popular test adventures.
Each has appros 230 locations and costs lust 0.95

1. CASTLE FRANKENSTEIN
2. THE QUEST FOR THE HOLY GRAIL 3. THE KINGDOM OF KLEIN

P&P FREE if ordering 2 or MINE games, othmvise add 50p

EPIC SOFT WARE
Wept DI 10 GLADSTONE STREETKIBWORTHBEALICHANIRLEICESTER L(BOHt

Please make cheques payable to EPIC SOFTWARE
All our programs are available lot immediate despatch - Dealer enquiries welcome

SUPERB HARD COVERS
for your BBC Micro & Electron

• E n g i n e e r e d  i n  top
quality h igh impact  ABS
-  very  t o u g h

• S u p e r  tex tured  finish in
cream t o  t o n e  w i t h  your
BBC M i c r o

• L o o k s  good in  t h e  home
BBC Cover: C 10.95 *  G i v e s  e x c e l l e n t

protect ion(+1'1.55 P&P)
Electron Cover: f8 .9  5 •  I d e a l  f o r  schools and

(4-0 .00 P&P) c o l l e g e s
TOP QUALITY MONITOR STAND

A high quality steel stand designed t o  combine a  pleasing
appearance with high rigidity. It bridges the BBC Micro and can be
used with our hard cover. It has solid rubber feet and has a durable
stove enamelled textured finish to match the BBC Micro. Platform
dims. 455mm x 260mm. Overall height 105mm. Price: C17,95 I+
E2 .00 Post & Packing).

) 1 1
iMi NB OW IIWI iliWi = = = = = =  Wel MI lebe = = = = = =  m
Please send me
BBC covers 1 - 1  Electron covers =  Stands E l

I enclose a cheque/KO. for f

Name

Address

C o d e
M t n  S e n d  to:

I[Tekform
Te  kform Products
Grange Close
Sandbach
Ches. CW11 9ET
Tel: (09367)  309
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• SPY

• DEBUG

• CTRLF

• BRK

• NOCTRLF

• NOBRK

• CLST

• HLST

• XLST

• FTRACE

• TRACE

• WHAT

• AXY

• AMEND

• MAKE

• STAT

• DEDIT

• REFORMAT

a FORMAT

• VERIFY

• WHERE

• MLOAD

• MRUN

SPY2 is the new comprehensive debugging monitor, dis-assembler and
disc utility ROM from SYSTEM.

SPY2 encompasses all the superb easy-to-use facilities of the renowned
SPY debugging monitor, additional front panel commands,
a new set of powerful disc recovery utilities, a formatter,
a relocator, program trace facilities and a versatile dis-
assembler.

Price held at E24.15 inc vat for
orders received before ls t  May

Normal price or conitpkite packne  £30  Inc vel.

powerful
disc recovery
utilities

SYSTEM SOFTWARE Dept_ B 12 Collegiate Crescent Sheffield S10 2BA

wr

d a t a f a x  DRIVESARE COMPLETE!!
All Drives with metal cases, leads, manual &

Disc -  READY TO GO.
100K Teac £176.00
400K 40/80 switchable

£266.57

• inspect, single-step through or dis-assemble ANY ROM

* single-step through subroutines in one go

* toggle/clear breakpoints

* colour or black and white front panel display option

• hex dump, full or  intelligent dis-assembly option

disc sec tor  ed i to r  With a  f i nd  d i s c  space
hex and ASCII display

•
recover and reformat bad track e n t r y

• f ind string or hex code on disc *  download (and run) disc file
unstoppable verify disc util ity

P.S.U. available
add

£27.00

ingffM1

•
create and amend disc catalogue

100K Sing. sided
(flippy) £199.00

200K D. sided
E233.49

Discs £4.20 each
Ea

1

51" DUAL 100K (200K) £385.25 including P.S.U.
51" DUAL 400K 800K £599.00 Including P.S.U.
40/80T switchable

0 0 0  .10
3 DUAL Doub. sided 200K (400K) £429.00 isIRA 4,kik3 DUAL Sing. sided 100K (200K) 045.00

All prices
include

VAT

Educational and Dealer enquiries welcome - 12 MONTH WARRANTY
SYSTEMS LTD. 2 WILDHERN, ANDOVER, HANTS. (0264) 75233/288
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Spiro Two listing

From Page i n
10 REM it* SpiroTwo **
20 REM ** David Tall 1984
30 MODE 1
40 PROCinitial_values
50 REPEAT
60 PROCchoice
70 IF 0(4

THEN PROCwindows
80 UNTIL Oz4
90 END

100
110 DEF PROCtnitial_values
120 DIM window:21,no(2),a(2).b(2/

,021,s$12),place$12)
130 no(1)=35

inoi2140
:s$(11=st+11"
:0:21="401

140 place$11)="below"
:p1ace$(21="above"

150 a:1)=300
:b(l)=300
:01=300
:b:21=300

160 YOU 19.2,4,010:
170 MOVE 644.386

:DRAW 1276,386
:DRAW 1276.1020
:DRAW 644,1020
:DRAW 644,386

180 MOVE 0,128
:DRAW 632,128
:DRAW 632.760
:DRAW 0,760
:DRAW 0,128

190 FOR N=ITO 2
:PROCgrabhIN1
:CL8
:NEXT

200 ENDPROC
210
220 DEF PROCchoice
230 PROCtext:31
240 PRINT 'Touch to draw:"
250 PRINT TA8(10);'1.in window 1'
260 PRINT TA8(10102.in window 2'
270 PRINT TAB(10);"3.in both

4.enel
HO REPEAT

:0=INSTR:'1234",GETS
:UNTIL 0>0
1CLS

290 IF 0(3
THEN window(0)=1
:w1ndow(3-0)=0

300 IF 0=3
THEN window111=1
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This listing was produced using a special
formatter which breaks one program line
over several lines o f  listing. When
entering a line don't press Return until
you come to the next line number. Full
details of the formatter are in the July
1983 issue of The Micro User.

:window121=1
310 ENDPROC
320
330 DEF PROCwindows
340 FOR 01 TO 2

:IF window:101
THEN PROCchange(N1

350 NEXT
360 sax=0

:IF window(1)1
THEN max=no(I)

370 IF window(2)=1 AND no:21>max
THEN sax=no(2J

380 FOR PITO 2
:IF window(N)=1
THEN PROCdraphIN/
:CLG

390 NEXT
400 FOR tzl TO max
410 FOR 01 TO 2
420 IF window(N)1

THEN PROCgraph:M/
:MOVE a:N1*COS (1:(11)4t).b(N11
SIN aiN)*t)
:s=EVAL 0(N)
:DRAW aiN)*COS (k(N)*s).b(N)*
SIN ik1N1lis)

430 NEXT
440 NEXT
450 ENDPROC
460
470 DEF PROCchange(N)
480 REPEAT
490 PROCnotationINJ
500 PRINT "Touch N or R"'"to change

or"."SPACE to continue.";
510 REPEAT

:11=INSTROnr
OR 32J)
:UNTIL DO

520 IF 0=1
THEN REPEAT
:CLS
:PRINT —"Number"
:INPUT 'of gotntseno(N1
:UNTIL no(N)>=1

530 IF 0=2
THEN CLS
:PRINT

..CHRS (GET

• ! !!"-!,

:INPUT 'Rule W O N /
540 UNTIL 0=3
550 PROCnotation(N)
560 k(N)=2*PI ino(N)
570 ENDPROC
580
590 DEF PROCnotattoniN)
600 PROCtext(N)
610 IF 01PRINT
620 COLOUR M

:COLOUR 131
:PRINT * Window "114"iplace$111

630 COLOUR 3
:COLOUR 128
:PRINT 'No. of oclints="oo:N1

640 PRINT 'Rule: s=';s$:111;
650 ENDPROC
660
670 DEF PROCgraph(N)
680 OCOL 0.1284
690 VDU 2910;01
700 IF 01

THEN YOU 24,41132028056;29
.3161446;
ELSE IF 02
THEN VDU 24,648139011272;1016129
,960;698;

710 ENDPROC
720
730 DEF PROCtextflt)
740 IF Nzl

THEN YOU 28,0,7,19,0
ELSE IF 02
THEN YOU 28,21,27,39,20
ELSE IF M=3
THEN YOU 28,0,31,39,28

750 CLS
:ENDPROC

This listing is included in this
momh's cassette tape offer. See
order form on Page 197.
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1.
Marklist
helps take the tedium
from teaching

( " A  thoroughly vvorthwhile piece
of software for school teachers"

-  The Micro User, April 1984

Highly recommended by the computing
ess, Marklist is the program that teachers
lye always wanted. Easy to understand and
ten simpler to use, Marklist allows even the
ost computer illiterate teachers to record and
lalyse their pupils' marks.
Handling marks

r a single class or
whole year with
lual ease, Marklist
n sort and rank
er 300 pupils in
der 8 seconds,
e list can be
lered either
ihabetically or by
)re, printed out
a printer and

/ed to tape or
C.
Printouts include

such vital statistical
information as the

an, standard deviation and t-scores.
Pupil information need only be entered
:an then be updated as required using
3ightforward editing commands. Developed
he classroom and given extensive trials,
rklist has been warmly  received as an

invaluable teachers' aid.

I O R D E R  N O W !
Please send me Mark list

BBC B.  cassette -  E8.95 1  Add 50p p&p
0 BBC 40-track disc -  f10•95( ' p o s t  free 2 or more)0 BBC 80-track disc -  1 0 , 9 5

Address

close cheque for f   p a y a b l e  to Optima Software

11 I enclose Education Authority order no.

I wish to  pay by 0  Access 0  Visa

OPTIMA SOFTWARE

BBCmc.,08

Marklist
A opecialleed
educational
database for
handling PXAM
results and
smanannent scone.

once.

E x p i r y date

Signed

a Software, 36 St. Petersgate, Stockport 5K1 1 ha
En on s i n  o n  m i t  no on on on u m  no n o

et

TWO WAY S  TO ENSURE
YOU GET

g a l a
ZOO
s e r i

EVERY M O N T H
1. Complete and mail subscription

form on Page 197
2. Hand this form to your newsagent.

m o n s u m m i n m o l o m o n n o l o o m m i o n s i n k

1

1

Please reserve me a copy of The Micro User
magazine every month until further notice.
D I  wil l collect

O I  would like i t  delivered to my home

Name
Address

Note to newsagent: The Micro User should be
obtainable from your local wholesaler, o r  contact

Steve Fletcher, Circulation Manager on 061-480 4153.
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cz.2Yia*
SPEECH

ROM
BBC MODEL 'B' E 2 4 . 9 550o p&p

*  FOR USE WITH ALL POPULAR ALLOPHONE
BASED SPEECH SYSTEMS

*  Contains over  600 READY-MADE WORDS wi th a
comprehensive directory simply using the *HELP
command and many other facilities including al l
common word endings.

* PLEASE STATE THE MAKE OF YOUR SPEECH
SYNTHESISER WHEN ORDERING.

2 y r o f t * S P E E C H  SYNTHESISER UNIT £32.95-  El p&p

E 2 y 7 7 4 *  TV SOUND MODULATOR E 1 4 . 9 5Gives audio through your TV set

2764 EPROMS E8.95 SP0256 Speech Chip E9.75
All prices include VAT Please make cheques PO's to:

G E / C L I T E R SEXCHA
LIMITED

745 Pollokshaws Road, Glasgow G41 2AE
Telephone: (041) 424 4242 Telex: 776407



Probably the best
elementary BBC
Basic text.  An
exceptionally
readable book
which more than
lives up to its
title.

\SSENELY
L J A C f

F . PROCRAVIVIINC,• t-

kinerb-ur
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One of  the best
assembly
language books
ever written.
Comprehensive,
and specially
compiled for the
BBC Micro.

• • • •  •11•••ORDER FORMm•••••1111
All prces inciude postage and packing

Please supply the following book(s)
Mamie enter  n j , r t . r
,equo,rd ... bo•

E l  The BBC Micro Book BASIC Soundand Graritum £ 8 . 9 5
[---] Programming the BBC mic,0 E 7 . 5 0

1 - 1  Easy Programming for the BBC £ 6 9 5.--- '  Micro

F T  Advanced Ptograinnong techniquits IntIS. BBC Micro E 8 . 9 5
r - - 1  A m m i a 7  Lorrwr.ge PrOraMet ing  on

F T  BBC More Bear Cede E 1 0 . 9 5
E 8.95i I  the BBC Moen,

E D A m e n s *  language Prograrnmeng tor
the BBC Microcomputer £ 9 . 9 5

E l ITThhhuse BB:DB Ck oMilleutr: :Rom 1011 a i E4.75

k  E 8 . 9 5

E l  30. Programs for the BBC
MiCroconcuter E5.95

n  Further Program-owl for the BBCMicro E 6 . 9 5
E7.75
E5.50
E7.50

=  The Frogindly Computer Book
Structured Programming wilt BBC
Basic

The BBC Micro An export goods E . 7 . 9 5
I enclose my cheque/P.O. for

Cheques oeyabre ro Derabese Pubrkatiorps
Name
Address.,

Please a l low 2 8
days tor delivery

1
Thezle Werra , '  r i n r f  e e l *  t o  U t t  readers  only,

m m m m m  PATes t o  c a n t o s e e s d e a  n  •ve,,,a1Ve o p  request

This is the
helpful book that
goes with the
current BBC-TV
series and gives
advice on getting
started.

ADVANCED
PROGRAMMING

TECHNIQUES
FOR THE BBC NKR°

Mr-f_AiG09, A L M  e

Advanced
programming for
the BBC Micro
ranging from
databases to
animated games,
text processing
to artificial
intelligence.

e

ASSEMBLY LANGUAGE
PROGRAMMNG

CN THE BK MICROLearn to make
use of the
micro's hidden
depths with this
comprehensive
introduction to
using the BBC
Micro's powerful
assembler.

JoNttar,,ou,s IOW SI-Atd

A clear, concise
and thorough
introduction
to good
programming
techniques on
the BBC Micro.
The book the
experts
recommend.

A cheerful
introduction to
computing. I t
tells you what  a
computer is,
what it does and
how to make it
work.

An easy-to-follow,
step-by-step
guide to more
advanced BBC
Basic, following
on from Easy
Programming for
the BBC Micro.

A clearly written)
manual on good
Basic
programming and
problem solving.
This book could
become the
standard work.

tirilwrrnjgs
lir Rs.
MN' UNTO

Utellettnia

An intelligent,
information
manual on the
workings of the
BBC Micro.
Recommended
reading for
anyone beyond
the beginner's
stage.
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MOON RAKER
COMPUTER SYSTEMS LIMITED

AT  LAST!
LINK YOUR ABC TO THE REAL WORLD!

OPERATE M A I N S  E Q U I P M E N T
R E L AY U N I T  Plugs in to  User por t  and mains  equ ipment  plugs
straight in to normal  3  p in  socket. Easily used wi th  just  one l ine in
BASIC programs. N o w  you can swi tch electrical appliances, l ights
etc. o n  a n d  o f f  a t  w i l l .  I dea l  f o r  u s e  i n  con junc t ion  w i t h  t h e
detectors below. Only your imaginat ion is the limit. Complete wi th
demonstration p rograms on  cassette.

Twin socket version O N LY E39.95 •  VAT
Other versions (up to 8  mains sockets!) to special order.

PHOTO-ELECTRIC DETECTOR
Plugs in to  analogue (joystick) port .  Used in  Basic programs w i th
one simple statement.  Use your BBC as a burglar alarm etc. 100 's
of appl icat ions. Inc ludes  3  p rog rams  o n  casset te  (osci l loscope.
Alarm Radar).

ONLY E13.95 + VAT
HEAT DETECTOR
Similar t o  l i gh t  de tec to r  b u t  responds t o  tempera tu re  changes
instead o f  l ight.  Inc ludes 3  programs on cassette (Thermometer.
Graph, Temperature  A larm) .

ONLY E13.95 + VAT
Both of the above detectors wired into one socket for simultaneous
use.

ONLY E24.95 + VAT
Specials (up to four units to one socket) to order.
Other detectors coming, (Infra-Red, Acoustic, Proximity etc.)
Please add 15% VAT to all orders,
POSTAGE 81 PACKING FREE
Suitable fo r  BAC M o d e l  B  O N LY
Please send cheques or PO's to:
MOONRAKER COMPUTER SYSTEMS LTD
Hi-tech House, Blackfriars Street, Norwich,
Norfolk. Tel: Norwich (0603) 610413.
Please allow up to 28 days for delivery.
PROGRAMMERS '? — Good royalties paid for high quality software.

•  Can you write
intelligible English?

O Can you create
brilliant programs?

•  Are you capable of
working with a
bunch of lunatics?

Yes, you've guessed w e  need an
editorial assistant at Micro User

and Electron User!

Send your application, together
with examples of your work to:

The Editor, Micro User,
Europa House, 68 Chester Road,
Hazel Grove, Stockport SK7 5NY.

Expandable console for the
BBC Micro

As supplied to Universities, Colleges,
Schools, Business and Home Users.

Not just a monitor/tv stand but an
expansion console which gives your
micro the professional look. Protects
and encloses your micro with room for
disc drives and 2nd. processor or
teletext adapter etc.. all untidy
connecting wires safely out of sight
within the console. Made of light yet
strong aluminium with a textured finish
in matching BBC colour. Available now
a bolt on extra module to the console
for further expansion options. YES this
console will grow with your needs.
Basic BBC console as shown E44.99 +
I'd carriage.
After 31st March - console price
s E44 .99
Bolt on expansion module
£14.99 •  £ 2  p&p

SPECIAL TORCH MODEL
AVAILABLE: E46.99

• !-4 carriage

V i e b

Matching Printer Stand, can double
for VDU Stand over the micro —
only E14.99 f  2 carriage

E L E C T R O N  C O N S O L E  4 1 1 1 1 1 1 1 1 1 1 1 1 . 1 .
The console will house the ELECTRON
and will safely support the expansion
Interfaces which will plug into the rear
of the micro and will support the VDU
at eye level. Tidies up all wiring
between the micro, cassette and VDU
The console stores the cassette and
tapes and will allow space for drives at
a later date.
Electron console as shown
E34.99 +  E3 p&p

Mail  order only - viewing by appointment
Neese add 18% VAT.

For further information or send cheque to•

C O M P U T E 2 S  2 7  VVYCOMBE ROAD. LONDON N i ?  MN_TEL 0 1  801 3 0 1 4  (24 Fir Ansaphonel

CONTEX
Professional Software for the BBC Computer

THE CONTEX SPREADSHEET
The Comex Spreadsheet is one of the most versatile
spreadsheet programs available for your BBC
computer, It will process virtually any imencial of
statistical columry'row analysis calculations you
care to pat it. Prepare your home and office
budgets. process accounts., complicated invoices.
lob costing, smell stack control operations. financial
and statistical modelling. expense evaluatvons
foreign exchange etc.

Loaded into your 32K RAM means there is no ROM
to install twhich wil l  save multiple machine
installations a small fortunell. Hundreds now in
use. Compare the spec. this revised, enhanced
version gown you

Over 1000 c.Ilt in upto 26 columns by 99 rows Formulae. Ott or ten into say cell. Individually
variable widths (1 30 chrsl and decimal places for each column. Nina digit accuracy. Various
prime' format options. Row and column insert or delete with auto formulae adjust. Use all BBC
'unctions. eg LOG.. SIN. SOK Many new functions. ob. MAX. MIN. SUM. discount factor. Auto
replicate formulae and data with auto adiust Variables Colour options Save and restore to disc or
ape Four way scrolling Headings stay on scrNn Edit, search. help. modal limits. Access to

OSINS commands, ev•DISC..CAT. What it 'Daddy command. Reference any call by its id or by
Is headings Full instruction booklet

r - 0 1 M  i m i t i_LW ' V O W
Ja, F e b  M M

i I I  o t i o  0 0 3
imure O C C  10000 0 0 0
Loa., 1 5 0 0 3  1 0 0 0 0 1 0 0 0 0
Dept.  1 0 0  00 10000 ' 0 0  0 ,
lttOtm, 0 0 7  2 1 0 0  0 0 7

003 0 0 0  M O O
Pttn, 0007 2 1 0 0  0 2 0 7

003 S O O  0 0 7
° I ' m  1 2 0 0  0 0 0  3 0 0

•I Tilti 0720041400 sTrro—
I t
13 Mtote t  10000  0 0 0 0 1 0 0 0 0
I t  MPG S O  33 21113  0 0 3 0

L C o o r r e i  0  82I  i t  0  42

Cassette E9.99
Disc 02 -99

TYPING TUTOR
Specifically designed tot your BBC micro to leach and encourage you to fast touch typing
Professionally enhance your keyboard skills with the 90 smoothly graded lessons and the tree
format option. Hundreds in daily use and recommended by adult educational authorities this
program will monitor your progress, intelligently check each line for errors and time you against the
cock in words per minute Optional audio key feedback, 10010100MIC pacing and revised
7erformance targets. Auto keyboattblinder display for all lessons including those special ones you
uptionally add to the course

Cassette E9.99
Disc E l l  .99

Fast delivery. Discs supplied are 51" please specify it 40 or 80 track required.
CONTEX COMPUTING (85)

15 Woodlands Close, Conk), Bedford M K 4 4  3UE.
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Dug Dig listing

From Page 118
:010
:PROCP(XI,MO,MANS)

230 REPEAT
:PROCMOVE
:FOR H%.0T0 2
1PROCMONS
:NEXT
:UNTIL KRISTALWOOR KIL%.1

240 IF KIL2.1PROCDED
:LIVER.LIVES74-1
:PROCMEN
IF LIVESX.OPROCEND

:RUN
250 IF KRISTAL%.10CLS

:VDU 19,1,RND(4);0;19.5,
RNDt41+3;0;
:BOTO 210

260 YOU 4,31,X1X,32,30
:14%(XLYI1.32
:GOTO 220

270 DEF PROCMOVE
:AX.INKEY (0)
:*FX15,1

280 IF SPX.OREPEAT
:0%.RND(3)-2
:PWND(3)-2
:UNTIL ABS (MOOS (n )
:SOTO 310

290 IF A%.32PROCPUMP
:ENDPROC

300 P%.(A%.136)-(A%.137)
.(Al.65)-(AX.90)

310 IF ((4.0AND F1=0/OR XX+PM0
OR n+PV190R YX+0%)300R n*OVOENDPROC

320 IF RND(1)CIAND SPI.OPROCPUMP
:ENDFROC

330 IF lq(X%+P%01+0%)8229AND CR10
11%1X%+PLYZ+0:0.32

:CRYX.1
;SCX.SCX+10
:PROCSCORE
FOR DX.ITO 5

:SOUND 1,-15*SPLD1*5011
:NEXT
ELSE IF MUXX+PL'11+0%).229
AND CR11.1 ENDPROC

340 IF MZ(Xt+PZ,Y1+1/I:.-10R MUX%
011.-1KI11.1

350 IF CR11.1AND PR(XX+PLYX+0%).226
Ch1.0
:SOUND 1,-15*SF1112511
:KRISTALA=KRISTAL%+1
:SCX.SCX+50
:PROCSCORE
:ENDPROC

360 IF MX(X%+P%01+0Z).2400R MUX%+P
2,Y2+0X)=226ENOPROC

92 MICRO USER M a y  1984

370 IF WIMPLY1+011.255VDU 31
,Xl+PLY%+,32,30
:M2(12+PLYX+0%).32

380 SOUND 1,1,AUSPZ12*SP%
:PRINT TA8(XLY%);CHR$ 32;
CHRS 30
:XX*X2+P%
0101+0%
:CIPV.PX
:00%41
:PROCP(XLYZ,O.MANS)
:ENDPROC

390 DEF PROCINIT
:MANS.CHRS 18+CHRS 0+CHRS 7+
CHRS 224+CHR$ 18+CHRS 0+
CHRS 4+CHRS 8+CHRS 225
:M0NS(0).CHRS 18+CHRS 0+
CHRS 0+CHRS 255+CHR$ 8+CNRS 18+
CHRS 0+CHRS 5+CHRS 231+CHRS 134
CHR$ 18+CHRS 0+CHR$ 7+CHRS 232

400 SH1PS.CHR$ 18+CHRS 0+CHRS 3+
CHRS 226+CHR$ 18+CHRS 0+
CHRS 2+CHRS 8+CHR$ 227+CHRS 8+
CHRS 18+CHRS 0+CHRS Ei+CHRS 228
:CRYS.CHRS 18+CHRS 0+CHRS 13+
CHR$ 229+CHRS 18+CHRS 0+
CHRS 10+CRRS 8+CHRS 230
:ROO:S.:CHU 18+CHRS 0+CHRS 5+
CHRS 255+CHRS 8+CHRS 18+
CHRS 0+CHR$ 4+CHRS 240

410 MON$(1)=CHRS 18+CHRS 0+CHR$ 0+
CHRS 255+CHRS 8+CHR$ 18+
CHRS 0+CHRS 6+CHR$ 237+CHRS 8+
CHRS 18+CHRS 0+CHRS 7+CHRS 238
:MONS(21=CHRS 18+CHRS 0+
CHRS 0+CHRS 255+CHRS 8+CHRS 18+
CHR$ 0+CHRS 3+CHRS 239+CHRS 8+
CHRS 18+CHRS 0+CHR$ 7+CHR$ 241

420 CRYZ.0
:0P%.0
:00Z.0
:80CHRS 18+CHRS 0+CHRS 5+
CHRS 255+CHRS 8+CHR$ 18+
CHRS 0+CHRS 1+CHRS 254
:SPLOTS.CHRS 18+CHRS 0+CHR$ 8+
CHU 244+CHRS 8+CHRS 18+
CHRS 0+CHRS 7+CHRS 243
:ENDPROC

430 DEF PROCSCREEN
:FOR TX.OTO 100
:SCOL 01RND(4)+3
:PLOT 691RN0(1280I,RND(1024)
:NEXT
:PROCP(0,31,0,STRINGS(20,8$1)
:FOR UmITO 30
:PROCP(911L0,SHIPS)
:PRINT TA8(9,2%-1);CHRS 32
:SOUND 1,-13*SP1,255-21*7,1

:TIME .0
tREPEAT UNTIL TINE )10
:NEXT
:SOUND 1,-15*SPL0110
:SOUND 2,-15*SPL0,10

440 SOUND 3,-15*SPI10,10
0(1.10
0%.0
IPROCP(M30,0,MANS1
:A.INKEY 30
:SOUND 1,1,90*SP1,2*SPI
:FOR TV.ITO 27
:FOR H2.0TO 19
011(K,T%).255
:NEXT
:COLOUR 5
:COLOUR 129
:PRINT TA8(0,31):STRIN9$120
,CHR$ 254);CHRS 30;
:NEXT
:COLOUR 128
:SOUND 3.-15*SPLT707,3
:VDU 31,19,31,13,10

450 PRINT
:FOR TZ.OTO 19
01%(1.,31).240
:NEXT

460 FOR TX.27T0 30
:PRINT TAB(0,U);STRIN6$(20
,CHRS 32);CHRS 30;
:FOR HZ.OTO 19
:M1011,1%).32
:NEXT
:NEXT
:PROCP(0,31,0,STRING$(20,ROKS))

470 FOR 11.0TO 30
:AWND(15)
OR.RND1231+5
:FOR U.OTO 1
:FOR H1.0TO 2
:PRINT TAB(M+HL11%.+1%);
CHRS 32;
:11%(AWLE(7.+1%)g32
:NEXT
:NEXT
:NEXT
:M%(9,0).226
:FOR latOTO 2
111%18+KL1/.240
:PROCP(8+01,1,0.R0KS)
:NEXT

480 FOR TZgOTO 9
A14%*2+1

:11%.30
010A1,811.229
:PRINT TA8(01%,82);CHR$ 32;



1
40 track ss 140 270
40 track ds 176 340
80 track ds 200 390

Wabash Datalife Verex
40 track ss sd 16_10 16.10
40 track ss dd 19.55
40 track ds dd 20.12 27.80
80 track dsdd 26.45 32.20

1 1 R L E T T E  ELECTRIC MOOITOR
0  Built-in block of four mains sockets complete with

plugs to BS 5733
°Co lou r  off-white suits monitor and micro.

MODEL A.  PVC wipe clean coating.
Top adjustable, flat or sloping,

for best viewing position.
Wires concealed with tails

for computer and peripherals
from all four sides.

MODEL B. As model 'A' but luxury vinyl covered.

MODEL C. Bridge disc unit. PVC wipe clean surface.
Tailored for BBC micro and two slim disc drives.

,-

:r3TF,F7T47 p r r t m l i r  0  All models have mains- , r ? distr ibutionb l o c k a n d cable.

MODE! 'A' 0 8 . 8 5  ' B  E49.85 ' C '  £29.75
Add E9.50 if anti-mains surge plug required.
ALL PRICES INCLUDE VAT AND DELIVERY

0  Target Oe/Ign 1  tudio
47 Station Road, Crayford, Kent. 13A1 3OR
By cheque or quote Access or Visa number.
Education Authority enquiries welcome.

DISC DRIVES
FOR THE BBC MICRO

Full height 40 track Disc Drives
cased and cabled for  11 0 0

Disc Interfaces

DFS only

Single System Dual System

Integral PSU E40 extra
Price includes case, cables, carriage & VAT

Single density
double density
double density

E98
E109

E98
EPROMS 2 7 6 4  E 9 . 2 0  2 7 1 2 8  E 2 5 . 3 0

Add El  P&P to above
DISKETTES

Sony 31" Discettes f  40
Add £1 P&P for 3 boxes

4 or more post free
LOCKABLE STORAGE CASES

To hold 40  diskettes f 1 5
To hold 80  diskettes E 2 0

Add E2 P  per box
ALL PRICES INCLUDE VAT

Dealer enquiries invited

r C A R S O N  DEVELOPMENTS (MU)4 : 1  8 4  Highfield Road, Romford, Essex,RM5 3111..1.
Telephone: 0708 27043

M-TEC
AT LAST! BBCBASIC to run on YOUR CP/M

Computer

BBCBASIC(Z80)
Now available for the TORCH and DISKPACK

with full GRAPHICS
WHY STRUGGLE ON using OLD FASHIONED BASICs when you can have ALL
THE ADVANTAGES OF BBCBASIC(Z80) on your computer/
Of course, we can't turn your computer's video display into a high resolution
colour monitor, but we can give you all the other features of BBCBASIC
including:-

>LONG VARIABLE NAMES
>MULTI-LINE REPEAT UNTIL STATEMENTS
>MULTI-LINE NAMED FUNCTIONS
>MULTI-LINE NAMED PROCEDURES
>POWERFUL DIRECT MEMORY MANIPULATION USING THE

INDIRECTION OPERATORS
>AN IN-LINE ASSEMBLER USING STANDARD Z80 MNEMONICS
>VERY SOPHISTICATED PARAMETER PASSING IN THE CALL

STATEMENT
>SERIAL RANDOM AND INDEXED DISK FILES PLUS THE ABILITY

TO ACCESS ANY BYTE IN THE FILE
>CLEAR SCREEN. TABIX), TABIX.Y), POS, VPOS and TIME

Plus ALL THE OTHER STANDARD COMMANDS etc.
You can copy any program written in older -standard' versions of BASIC
with little change DR you can write well-structured and easy to read
programs like a professional.
You need never say GOTO again. But we won't stop you.

Price, including postage. £95 — VAT
TORCH version including SOUND and GRAPHICS £110 +  VAT

BBCBASICIZ80) will run on any computer using CP/M 2.2 or later
and a Z80 processor. It comes complete with an Instruction manual, a
tutor on file handling and configuration notes

Trade enquiries welcome
M-TEC Computer Services IUK/, Mantis Road. Reepham, Norfolk

Telephone Norwich 810620 P r e s t e l  Mailbox Nos. 603H1062 0

!!! NEW NEW NEW !!!
LARGE STOCKS AVAILABLE

f 6  ANTI-AIRCRAFT GUN f 6SIMULATOR
For 32k BBC Micro

An Exhilarating New Game from Software Division
FEATURES:
• 100% Machine Code
• Hi-Speed Graphics
* Three Winning Score levels
• Sound on/off Optren
• Long Range Radar Screen
• 'Moving' Screen feature
• Realistic Blast Effect
• Joystick or Keyboard
THE ENEMY CONSISTS OF:
•  Helicopters
•  Jet Fighter Planes
•  Paratroop Planes
•  Paratroops
•  Rocket Bombs
You are sitting at the controls GI the gun turret. You view the scenery via d
camera on the gun barrel. Suddenly a blip appears on the radar. You swing
the gun around to meet the blip — the scenery flashes by — the enemy plane
bursts onto the large video screen, he is in the sights, squeeze the trigger —
bullets scream out — the explosion is devastating. Your smile lades as two
blips appear on the radar
Soon to be avail able for Electron
All PO orders sent by return, Cheques 7 days.

of tware
i v i s i o n

COMPU T E R SE v  ICES

SCREEN DIAGRAM

7 ()BRIDGE ROAD. TAUNTON
SOMERSET TA2 7PX

WARNING
Prolonged exposure to this program may

result in severe addiction!!

May 1984 MICRO USER 193
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Dug Dig listing

From Page 192 :PROCP(XX4.012%1n4OSI,GX1OD 3+1 IPROCMEN
,CHR$ (S) :VDU 17,8131,5,15

CHRS 30; :FOR KX:OTO 300 :PRINT "GAME OVER'
:PROCHAZ,BI,O,CRYS) :NEXT :FOR KK:OTO 10000
:NEXT :SOUND 0,-(8X-221)*SPI,412 :NEXT
:FOR HX.OTO 2 :NEXT :IF SCI>a CI:SC%
:REPEAT MIa:RND(18,
On:RND(2)4.26

:VDU 31,1a40P/0/4.00%,32
:ENDPROC

:ENDPROC
ELSE ENDPROC

:UNTIL MX{MILMn)0229 630 n.-1 710 DEF PROCSCORE
:PROCP{MXLMYI,O,MONS(HD) :VDU 17,132,17,7,31,0.31
:XX(H1)=MX% :REPEAT :PRINT "IUP:";CHRS 17;CHRS 1:SCIOX{147):Mn ;CMS 17;CHRS 9;
OXIMXX,MY1)=-1 :IF II(JI).X7.+OPIAND n(J%)=n+0 :VDU 30,31,12,31490 NEXT VIVX:JI :PRINT "HIe;CHRS 17;CHRS 3:C11:PROCMEN 640 UNTIL It:20R VX0-1 :VDU 30,17,12847,0,0:ENDPROC (n+OPX,n+00/):32 :ENDPROC

500 DEF PR0CP(xI01,cLaS) :IF V7.=-1ENDPR0C 720 DEF PROCMEN
:VDU 5,25,4164,4%032-M132-4;1 650 FOR HX:OTO 10 :11/(0.0).240
8,0,a :PROCNXI+OPLYZ+00%,0.MONS(VU) :M/(1,0):240
:PRINT a$ :SOUND 1,-15*5i:1,255-K*2,1 Al(2.0)=240
:VDU 4 :VDU 31,n+OPI,n1.0(1%,32 :VDU 31,0,0,32,32,32
:ENDPROC :NEXT IF LIVESX1.2ENDPROC

510 DEF PROCMONS :PROCPIXPOPI01+01a,O,SPLOTS) ELSE PRICP{0,0,0,STRINGS(LIVES1-
:IF KILX.IENDPROC :SOUND 012,5*SPLI0*SP% 1,MANS)/

520 IF ia=MHX)AND n=i1(l1%)KILI.1 :SOUND 012,6*5PX,1*SPI :ENDPROC
:ENDPROC :5CX:SC%+20 770 PROCSOUND

530 MXI:XX(14I) :FOR KK.OTO 400 :VDU 17,15,31,0,300110THI,
:P1X=SGN {XX-MXX)

:NEXT
:VDU 31,n+OPI,n+00%,32

:TIME :0
:PRINT 'Press SPACE to pia';660 PROCSCORE :REPEAT UNTIL INKEY 0.32

:IF ABS (P1/1.1AND ABS {01X)=1 :REPEAT OR TIME >1500
GII:0 :Al.RND{18) :CLS

540 IF MI(MXI+1,11,Mn+GIX)032PIX: :K=RND{20)4.7 :IF TIME >15005PX:-0
RND(3)-2 :UNTIL MI(ALBI):32 ELSE SPX=1
:21X.RNDi3)-2 :XX{VZ):AI 780 ENDPROC

550 IF Pal+PIX(OOR MIX41%>19PIX:-P1% :n{VII:BI 790 DEF PROCSOUND
560 IF 1111411I<DOR Mn+01%>29WI:41% :PROCPiALBI,O,MONS{VX)) :RESTORE 800
570 DIOWNX/411.NYX+011) :ENDPROC :FOR TI=OTO 4

:IF (DX:255AND RND(1)(.75) 670 DEF PROCDED :READ KK,ZZ
OR /1n41Z(.00R D2400R DI.-IENDPROC :SOUND 3,3,119*SPL45*SP% :SOUND 11-151KK,Z7

580 VDU 311MXI1MYX,32 :COLOUR 8 :SOUND 2.-15,KK+48,11
AZOIXX,Mn):32 :PRINT TAEXI,11):CHRS 242: :NEXT
OXZ=MX/4PIX :FOR KK=OTO 4000 :COLOUR 1
:Mn.M)1411 :NEXT :FOR T=OTO 3000
:PROCP{M1X,Mn.01MONS(HX)) :PRINT TABa1,11):CHRS 32; :NEXT
OX(PIXLMIT:-1 :IF CRn:OENDPROC :ENDPROC
:II(14%)=MXI 680 CRYI4 800 DATA 45.15,49,5,53,5,41,15
i n l i a ) 4 n :DX:0 ,68,30
:ENDPROC :REPEAT 810 *F112,0

590 DEF PROCPUMP IF WM42+1,30;42 820 IF ERR :17RUN
:IF {OPI:OAND 00%.0)0R OPX+N>19 THEN Ml(D1*2+1,30)=229 830 REPORT
OR 01141I(OOR 00I+n>31OR 00X+11 iPROCP{DU2+1,30,0,CRYSI :PRINT ' at line 1;ERLOENDPROC :DX=9 840 *FX4,0

600 IF 11/{n+OPI014.00%/MENDPROC 690 DI.DI.41
610 IF RI(Xl+OPIJI+00%)=-1GOTO :UNTIL DX>:10 listing is included in this

630
620 FOR SI:233TO 236

:ENDPROC
700 DEF PROCEND i T h i s

month's cassette tape offer. See
order form on Page 197.
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CASTLE ASSAULT

A glittering reward awaits the intrepid atop the heavily
defended towering turrets of this forbidding fortress. On
your quest for gold you will be assailed by a menacing
menagerie of meanies, namely crabs, snakes, lobsters,
spiders, bugs and beetles. Watch out for those malicious
malades (the deadly Flying Ducksi as you dodge falling
rocks, scale ladders and negotiate moving platforms.
Collect various different fruits for bonus points on your
way. Bonus man for every two bags of gold collected.
Hi-score table, increasing difficulty and fantastic animation
constitute this stunning game from MRM.

DARTS

Step up to the ocky and enjoy all the fun of
competition darts with this high resolution version by
MRM. A choice of 3 popular dart games. 501. Round
the Board and Cricket is available in this package.

tk(LIALky11,
S O F T W A R E

17 Cross Coates Road
GRIMSBY

South Humberside
Telephone: 0472 44304

S O F T W A R E

ALSO AVAILABLE
Q Man

0 Man's Brother
3D Munchy

Diamond Mine
Guy in the Hat
Banana Man
Secret Sam I
Secret Sam II

SCREWBALL

You are Screwball and you have 60 seconds to change
the colour of all the squares that surround you (by
simply jumping on them).
Menacing you all the time, however, are the 'BLACK
BUGS' ,  , and they sure are mean. They even cheat
by sometimes not even walking on the squares.
11 they catch you then I am afraid you lose a life. Kill
the BUGS by digging holes for them to fall through. If
you really are in a hx then as a last resort you may
HYPERSPACE to the top of the grid b u t  you won't
always survive the journey.

HANGMAN/SOLITAIRE

This great value two game package consists of a multi
menu hi-resolution graphics version of Hangman
lincluding a special category for children) with a
colourful 3D version of Solitaire.

EACH GAME ONLY £5.70
FULLY INCLUSIVE

Most tapes available
from leading branches

of Boots



Don't /et It happen
to you! Take out a
subscription NOW

Make sure you get your copy of The
Micro User HOT OFF THE PRESS —
month after month for the next year.

It's the biggest, brightest, most
authoritative yet completely independent
guide to the machine with so much
potential you'll never tire of reading about
its remarkable capabilities.

You can buy The Micro User from your
local newsagent or station bookstall. Or fill
in the coupon opposite — your copy will
then be delivered to your door each month.

1 1 0  O N  . . . . .  • • • • •  . ' n  I t e r .  I N  0 la•-••••• 2 ,  • • •  W .  • l e

0 1 1 3  0 0 0  0  0  C  •  ' : ! . . . . 1  ,::. A r  ' . " . : : :  . . "  . .  7 , .  •••::',,,':'. A r v . .  !  t  1 . 0.'

' I V O  0 1 0  M  I °  1 3 0 0  *  r j r i  ( 2 E 4

„ ; . . , , , , , , 1 0  • . . ! . . . . :  . . , ,O te '  1 7 ,  M K  _ . . . .  kp0 , .  . _. .  , Et ........ " . . . , , , , : r  ' 4 1 , , . .  o n , , . . ,  I, . . V. E P H 4 _ , Z ;  :.,k,:,:'omo.y..00'"'
d

. " -  O P T  E l l ' ' ' -  O W E  R . ' - - -

,•••• H . . . . - . •  , .

t e a  1 3 0 1 . 3 '  U S  E A  C r i l l a  q t / r 3  1 : 0 1 3 . 4 " T k l a  O r e  t . -

* P • 6 3 1 . 3  b E j i l  ° 1 3 ( 3  t b E 3 E 1 b 0 1 3  ' ' ' ' '

• H e t  4 4 1 1 A

0111. . .  ,•
„-- ::-.•• ------ T- ;.' -
-...slc,r.r.•. --- ,

.....4'''''..r
. -  . . •

1•1061;1)4E

Copies of  these back issues are still available at E1.25 each
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Cassette tapes and discs of Micro User programs
Take out a year's subscription and have your cassette or disc posted to you each month. You can start
your subscription from any issue to take advantage of this offer. Order on the coupon opposite.
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FREE
Cassette
worth
E3.75
i f  you
subscribe
N O W !

c ASSE1tEOfct-toicE

I f  you take out a subscription to Micro
User you wil l  receive completely free one
of the monthly cassettes o f  Micro User
listings. Choose which one you want
from those illustrated below.
This free gift  is for a limited period, so
subscribe now!

Your BBC Micro
needs protecting!

Protect your 0 BC Micro
with our luxury dust

cover made of soft
pliable water-
resistant vinyl,

bound with
strong cotton

and decorated
with the

Micro User logo.
E3.95

L

Keep your collection of The Micro User
complete with these handsome
binders. Bound in PVC with the
Micro User logo in gold blocking on
the spine. Holds 12 magazines.

AMMI

Selected free cassette
Commence with

Micro User
back issues
E 1 , 5 0 U K

Airmail prices
on application

ORDER FORM
All prices include postage, packing and VAT

and are valid to May 25, 1984
Please enter number

required in box p
Micro User
annual subscription

Surface mail
Air mail

El .75 S e r f a c e

Annual subscription
for tapes and discs*
Commence with

Single copies o f
tapes and discs*
£3.75 -  Tape
f5•75 -  Disc

& Overseas)

... tease ind ica te  w h i c h
OFS and disc totmat
VOL, reqcide.

•  Acorn 4 0  track

•  AMCOM 0  8 0  track
E l  Watford O t h e r

Dust Covers
E3.95 -  Deluxe
(UK &  Overseas)

Binders
E3.95 U K
E5.00 — Overseas

Name
Address

Signed

March 1 9 8 3
April 1 9 8 3
May 1 9 8 3

June 1 9 8 3
July 1 9 8 3
Aug 1 9 8 3
Sept 1983
Oct 1983
Nov 1983
Dec 1983

Telephone:
061-480 0171

24 hours

-  Rest of world E V / .-  Rest of world E65

EIRE E15 E 1 8 1UK f14 .501-

( m o n t h )

Deathwatch
King Kong
Air Strike

Space Pilot
Tenpin

Fruities
Robin &  Marian

Gone Fishin'
Blackjack /  Goblins

Tower Bridge
Barrel Battle

Alien Invasion
Mazemunch

Microgoff
Damraiders

Payment: please indicate method ( i )
- Access iMasterchargefEurocard

r   B a r c l a y c a r d N i s aA m e r i c a n Expressr CardN o ,

issue T O T A L

Jan 1984
Feb 1984
Mar 1984

April 1984

f  40 - Tape
. E 6 0  -  Disc

row & Oversees)

(state month) TOTAL

Mar 1 9 8 3
April 1 9 8 3
May 1 9 8 3
Jun 1 9 8 3
Jul 1 9 8 3

Aug 1 9 8 3
Sep 1 9 8 3
Oct 1 9 8 3
Nov 1 9 8 3
Dec 1 9 8 3
Jan 1 9 8 4
Feb 1 9 8 4

Mar 1 9 8 4
April 1 9 8 4
May 1 9 8 4

Cheque/PO made payable to Database Publications Ltd

TOTAL

TOTAL

j

TOTAL

I
TOTAL

TOTAL

Send to: Micro User, FREEPOST, Europa House,
68 Chester Road, Hazel Grove, Stockport S k i  5 N Y.

(No stamp needed i f  posted in UK) P l e a s e  allow 28 days lor delevery

You can also order by phone or Presto!
Any of the goods listed here can be ordered by telephone. Micronet

subscribers and other users of Prestel can also use the Prestel Mailbox

Presto! Mailbox
Key Page 77, then send your order to:614568383

24 hours
111 Con t forget to quote your credit card number
lib i n  = = = = =

May 1984 MICRO USER 1 9 7



BBC MICRO There's much more to show.
So this summer we go to a

y  n e w  home t o  give us muchj4411 -SteD m o r e  room to show it all!

Alexandra Palace, London, Thursday to Sunday, July 19 to 22

You must see for yourself all the rapid
developments in the ever-expanding

world of the Electron
and BBC Micro!

School and
College Groups

Entn) only El per student if bookings are made in
advance. Send your cheque (made payable to
Database Publications) and SAE to:

Electron & BBC Micro User Show
68 Chester Road, Hazel Grove
Stockport SK7 5NY Te l :  061456 8383

W O  /or a minimum of 10 peo0e

This voucher is worth f l  p e r  person
off the normal admission price of
,e3 (adults) and £2 (children)
RUA lof a muKirm um or 4 peop'r.,

Electron &BBC Micro User Show
10am 6pm, Thursday, 19 July
10am - 6pm, Friday,•20 July
10am • 6pm, Saturday, 21 July
10am 4pm. Sunday, 22 July

Alexandra Palace
Wood Green. London N22

oVilk :.•••••••P-wy,0=%,,,,eno..Q. • , • • • • o •  ..w.••••zo4111. •-• aro •••.-41••-•-•---40,-6-

11<orde::Ire

*  SEE the latest software -  hundreds
of new games, educational and
business programs.

*SEE all the latest add-ons -  never
before have so many exciting new
peripherals been launched.
SEE all the latest techniques -  and
get free advice from our team of
experts, writers and programmers.
Make a note in your diary -  NOW!



EPROM PROGRAMMER
A very high quality product direct from
the manufacturers, contained in attrac-
tive sloping box with low insertion force
socket and neon indicator for program-
ming fitted as standard, the software
adopts the high efficiency method for
programming 2764 and 27128. This
allows up to 100% faster programming.
software in machine code, supplied on
cassette and can be placed in prom. Very
easy to use, menu driven with easy to use
instructions. This unit is completely self
contained with its own power supply and
plugs into the user port.

THIS PROFESSIONAL UNIT ALLOWS:

1. Will program: 2716. 2732, 2532. 2764 and 27128 eproms
2. Copy eprom into memory and compute checksum.
3. Blank check eprom
4. Program eprom horn memory.
5. Verify byte by byte and compute checksum.
6. allow buffer start area to be changed,
7. All operating system calls may be used when in menu mode.
I. Semi-intelligent programming, Typical time to program a 2764 Bk device is approx.

50 sec. depending on the data to be programmed.
9. Additional software supplied to enable your own program lbasic or machine code) to

be put into eprom with the necessary leader information to allow calling with a
'command. Downshitt routine to enable basic programs to be run is also supplied.

COST £46.50 please add 15% VAT f LOD post and package

ORDERS TO:
H.C.R. ELECTRONICS, Industrial Unit,
Parker Road, Chelmsford, Essex CM2 DES.
Access Orders Phone:
Chelmsford l02451350188 24 hours

C11•00100C-
LENVICIE

BBC/Commodore Owners
Don't miss out

Camp Beaumont takes the

_ b o r e d o m  out of children'ssummer holidays with over 30

Britain's most experienced day camp operator.

- 4 111
gymnastics, film making, plus individual computer tuition, Tabley
House, the uniquely-equipped mansion standing in a 3.000
acre estate has university qualified directors, monitors and
staff. For boys and girls (6-15 years), There are also day
creches where 3 to 5-year-olds play sate under strict
Supervision from £70 pw - VAT). NEW for '84 TERRA
NOVA. Near Jodrell Bank. A day and residential camp for 8
to 16 years old boys and girls. Set in superb grounds with
all facilities. 5 day sleepaway £108 * VAT.  FREE parent guide

from Camp Beaumont, Tabley House, Knutsford,
Cheshire. Tel: (0565) 52751154157. For other

camps throughout the UK
Tel: 01-870 9886.

exciting activities including mini-motor bikes, riding,
swimming, canoeing, sailing, judo, fencing: archery,

ND FUSS DAILY PICK-UP POINTS ALL OVER CHESHIRE,
WIRRAL AND GREATER MANCHESTER.

SPECIALISTS IN SOFTWARE FOR THE BBC MODEL B
Animate your Basic programs with Arcade speed Sprites

SIMONSOFT SPRITES VERSION TWO
f 12,95 each B B C  Model B

This powerful and versatile utility package is far and away the leader in the field of
graphical animation, bringing FASTEST EVER screen movement to your own character
designs, together with a host of special features and effects. SPRITES are user-defined
shapes that can be controlled from any Basic program. They are moved quickly and
simply by calls to a machine code routine which is located together with the sprite
images in front at your Basic program. The speed and simplicity of sprites is a boon to
games programmers and to those who need to illustrate and animate their work.
The package includes two GENERATOR PROGRAMS which you use to create your own
sprite designs. All 16 logical colours are available in each design, and as you create the
image it is stored within the sprite routine. Sprite sizes range Itom a single pixel to the
24 x 24 pixel SUPERSPRITE! Once you have designed the sprites you need, the
generator program may be erased from the memory No longer do you have to spend halt
your program actually designing the shapes you need to use
Once you have designed your own sprites. or used one at the "books" in the LIBRARY OF
SPRITE DESIGNS provided, you are ready to animate your program. To move a sprite, all
that needs to be done is to increment or decrement its position coordinates and call the
routine! The machine code takes care of the rest Each sprite has TWO separate images
and it these images are designed differently, instant animation effects are achieved as
soon as you move the sprite! Frogs will hop and horses trot as each image is displayed
alternately in the pixel-by-pixel movement across the screen. To owe you an idea of the
speed at sprites, a single moving one pixel at a time can cross the whole screen
in 035 of a second!
The package is distinguished by the amazing and revolutionary features that are offered
Upto 48 SPRITES may be on screen at any one time 112 separately designed base
sprites each with 3 independently moving &lull. The incredible enlargement facility
allows upto FIVE TIMES MAGNIFICATION of sprites. so that the sprites can suddenly
loom out at the screen in a 3-0 effect or even remain enlarged throughout the program,
moving as normal. A COLLISION DETECTOR will report back to Basic with the numbers
at oveclapping sprites, which you can then use to determine whether to lump to another
part of your program. A further fantastic feature are the FOUR PRESET FLIGHT PATHS.
Each path consists of upto 255 steps in each of 8 user-defined directions, and sprites
may be allocated to any of the paths Whenever the sprite is called, it will automatically
move by the amount specified by the path.
Twenty different routines allow any combination at the above features, together with
EOR. transler Wired) plotting and transfer plotting with background storage/
replacement. Economise on memory space by choosing the routine with just the features
you need in your program. Two
demonstration games, an introductory
program and An excellent 32 page colour
manual are included in the package. The
programs are compatible with disc/cass-
ette•based systems, and can be bought
already on 40/80 track discs (please
specify) for an extra £3. Our only plea is
DON'T OPT FOR ANYTHING LESS — it is
probably more expensive and certainly
won't contain anything like the features of
SIMONSOFT SPRITES VERSION TWO.

SUPERFRUIT (32K) f  5.95
Simply the best. Full colour high resolution
graphics. Spinning reels with 'bounce'
Incredible gamble effects_ hold. 3 types of
gamble, swap reels, two-way nudge, nudge
gambles, coin pile that shrinksigrows. great
sound effects Separate instruction pro
gram. This implementation is in a class of
its own,
You would be justified in claiming that it is

better than the real thing" — M Field.
Oxford.

CASTAWAY (32K) £8.95
cw'The Three Island Adventure

Actual screen photograph of 'Devil
Swarm', a demo game

Actual screen photograph —

Yetiart IMINIk ,  tnj lib I t
stinks of lenttir anonalds

A beautifully designed adventure with a
wealth of puzzles of logic imagination and
Wit that build up into an intriguing pattern.
Tackle beanstalks, irate gardeners and
prigish chemistry teachers! Brilliant use
has been made of sound and Mode 7
graphics with full-screen pictures. Set in
paned terrain, from sand dunes to
mansions, the adventure provides an
exciting range ot locations through which
the castaway must pass in search of
priceless treasure and cryptic clues The
entrancing full colour pictures will take you
deep into the world of the Three Islands in a
way that the text•only adventure never

could. Please order from
SIMONSOFT, 25 TATHAM ROAD
ABINGDON, OXON 0X14 MB
TEL: (0235) 24140

All programs in stock NOW. Dealer enquiries welcome.
PROGRAMMERS — we pay 30% ROYALTIES tor EXCELLENT machine code programs

Actual screen photograph

May 1984 MICRO USER 1 9 9



M I C R O M A N
WACORN C o m p u t e r s

SPECIALIST STOCKISTS OF ACORN/BBC MICROCOMPUTERS
ACORN
BBC Model B
BBC Model B -4- DFS
Electron
Teletext Receiver
6502 2nd Processor
DFS Upgrade
DISC DRIVES
Pace SS(40T)100K
Pace DS(80T/400K
Pace Full range available
Torch Z80 Disc Pack

(inc. Free Software)
PRINTERS
Star Gemini l o x
Star Delta 10
Epson Full range available
Juki 6100
MONITORS
Decca Std Monitor
Cub Monitor
Zenith Green Monitor
Decca TV/Monitor
CONTROL/ROBOTICS
BBC Buggy
Light Pen

E399.00
E469,00
El 99.00
E224.25
E195.50

ROA.

E8

9.00

E268.00
E399.00

P.O.A.
E449.00

E247.00
E247.00
E109.25
E265.00

E189.00
E26 00

We stock a full range of books. discs, educational software, Acornsoft, Program
Acorn approved service centre providing servicing
and upgrades by our own engineers.
Educational enquiries welcome.
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SPECIAL SMALL
ISINESS PACKAGE

BBC Model B +  DFS

Torch 280 Disc Pack

With FREE Software
Perfect Writer
Perfect Speller

Perfect Filer
Perfect Calc

Torchnet

Star Gemini l o x  Printer
Zenith Green Monitor

Inc. Leads &  Paper

PRICE E 1 , 6 5 2 . 0 0  ( Inc.  VAT )

ROMS
View
Wordwise
Speech syntheziser
Computer Concepts:
Graphics
Disc Doctor
Printer master
Solidisk
Sidewise ROM Board
BCPL.

BUSINESS SOFTWARE
Acornsoft:
Invoicing
Order Processing
Accounts Receivable
Accounts Payable
Mailing System
Purchasing
Stock Control
Sage CP/M
Sage Accounts
Sage Plus
Sage Executive

E25.00 each

Power, Superior Software etc.

E59.80
£37.95
£55.00

£33.35
E33.35
£33.35
ROA.

E43.70
€99,65

£375.00
£525.00
E695.00

Rainford Industrial Estate, Mill Lane,
Rainford, St. Helens, Merseyside. Telephone
Rainford (074488) 5242.

SEQUENTIAL SOFTWARE
presents

KERNEL O N E
an exciting new development for the BBC (32k) micro

KERNEL_ONE provides

•  Cassette containing fully documented assembler source code
for an interrupt driven multi-process scheduler

•  Working three process example program
•  Comprehensive user guide including principles of professional

multi-process systems
•  Clear illustration of  the full power of the BBC's built-in assembler
•  H igh educational and practical value

Writ ten by  a professional sof tware engineer, KERNEL_ONE enables you t o  learn
about MULTI-TASKING systems by building your own multi-process assembler

programs in a s imple structured way  on the BBC microcomputer.

Send ChequelP0 for 11 2.95 (inc p&p) to:
SEQUENTIAL SOFTWARE

(Dept. M), PO Box 141
L Cheltenham, Glos. GL50 4T0.

AP



Damraiders listing

From Page 83

680 PRINT
:PRINT

690 PRINT 'SCORE 50 POINTS FOR EACH
PLANE'

700 PRINT
710 PRINT 'SCORE 100 POINTS FOR EACH

SUBMARINE'
720 PRINT
730 PRINT "10 BONUS POINTS ARE SCORED

FOR EACH'
740 PRINT "BRICK LEFT IN THE DAM

AT THE END'
750 PRINT

:PRINT
760 PRINT "PRESS SPACE BAR'
770 REPEAT UNTIL INKEY (-991
780 REPEAT UNTIL NOT 1NKEY (-99)
790 CLS
800 PRINT CHR$ 1141)4TAB(13,0):"CONTR

OLS"
810 PRINT CHR$ (141):TA8(13,1);'CONTR

OLS"
820 PRINT
830 PRINT • 2 m o v e  shipLEFT"
840 PRINT • X m o v e  ship

RIGHT'
850 PRINT
860 PRINT 'SPACE BAR f i r e  missile

870 PRINT
880 PRINT • (

e LEFT*
890 PRINT ' )

e RIGHT'
900 PRINT
910 PRINT "40 to 49

depth charge'
920 PRINT

at
930 PRINT

guide aissil

guide missil

release

to explode

preset depth

940 PRINT
• depth'

950 PRINT
a depth'

960 PRINT
:PRINT
:PRINT

970 PRINT "PRESS SPACE BAR'
980 REPEAT UNTIL INKEY (-99)
990 REPEAT UNTIL NOT [WY (-99)

1000 ENDPROC
1010 DEF PROCinitialise
1020 VDU 23.255,255,255,255,255,255

.255.255,255

40 is • i n i n

49 is •aximu

1030 YOU 23.224,0.126,126,126,126
,126,126,0

1040 YOU 23.225.255,129,129.129,129
,129,129.255

1050 YOU 23,226,0,0,0,0.255,255,255
.127

1060 YOU 23,227,1,7,31,255,255.255
,255,255

1070 YOU 23,228,0,0,0,128,255,254
.252.248

1080 YOU 23,230.1,1,1,0,0,0.0,0
1090 VDU 23,231,0,0,0,128.1,2,4,8
1100 YOU 23,232.0.0,0,0,128,128,128

,64
1110 YOU 23,233,1,4,16,128,0,0,0

.0
1120 YOU 23,235,130,134,204,254,255

.24,48,32
1130 YOU 23,236,130.134,204,192,192

,24,48,32
1140 YOU 23,237,1,1,1,1,127,255,255

,127
1150 YOU 23,238,192.192,192,192,254

.255,255,254
1160 YOU 23,239,1,1,1,1,64,128,128

,64
1170 YOU 23,240,64.64,64,64,2.1,1

.2
1180 VD d 23.241,0,0,0,0,255,0,0,0
1190 YOU 23,242,1,6,24.224,0,0.0

,0
1200 YOU 23,243,0.0.0,128,127,0,0

.0
1210 YOU 23,244.130,4,72,50.1,0,32

.0
1220 M/20

:K20
:8/20
:HI20
:fl20
:U/20
:D0

1230 DP/20
tSX/2500

1240 PX/20
:PY/s0

1250 8X/2-0
:BYI2-4

1260 LIX/20
:UY120

1270 TX/20
:TY/20

1280 DX/20
:1M20

1290 5112511
:NLX2511
:81.12543

1300 SC/20
:BM=760

1310 ENVELOPE 1,0,0,0,0,0,0,0,25
,-5.0,-1,126,2

1320 ENVELOPE 2,3,0,3.0.0.1,0.25
,-15,0,-12,126,25

1330 ENVELOPE 3,3,0.0,0,0,0,0.120
,-10,0,-12,126.10

1340 ENVELOPE 4,15,0,0,0.0,0,0.120
,-15.0,-12.126,10

1350 ENVELOPE 5,3,10,8.6,5,2,1,36
,-6.0.-35,70,25

1360 ENDPROC
1370 DEF PROCscreen
1380 FOR C21 TO 7
1390 YOU 19,C,0.0,0,0,0.
1400 NEXT
1410 YOU 24,0;5LX:1279:1023:
1420 GCOL 0,134

:CLG
1430 YOU 24.00:1279:91.%:
1440 6COL 0,132

:CLG
1450 YOU 26
1460 YOU 5
1470 PROCscore101
1480 YX2543
1490 REPEAT
1500 MOVE 1024.Y2
1510 8COL 0.1
1520 VDU 224,224,224,224
1530 MOVE 1024,Y%
1540 GCOL 0.7
1550 YOU 225,225,225,225
1560 n211-32
1570 UNTIL 'WO
1580 MOVE SXX,S1Af.32
1590 6C01 0,5

:VDU 226.227,228
1600 YOU 20
1610 ENDPROC
1620 DEF PROCmainloop
1630 PROCmoveboat

:PROCmissile
:PROColanes
:PROCbomb
:PROCsea
:PROCsub
:PROCtorpedo
:PROCdepth
:PROCsea

1640 YOU 20
1650 ENDPROC
1660 DEF PROCeoveboat
1670 IF INKEY (-98) AND SWO

MEN PROCIeft
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Damraiders listing

From Page 201

1680 IF ENKEY (-67) AND SW836
THEN PROCright

1690 ENDPROC
1700 DEF PROCIeft

:GCOL 0,6
:MOVE SZLSLP.32
:01J 32,230.231
:SXX=S1X-8
:GCOL 0,5
:MOVE SU,S1.14.32
:VDU 226,227,228
:ENDPROC

1710 DEF PROCright
:6COL 0.6
;MOVE S1,SLIA2
:VDU 232,233
:SX1=SX14.8
:GCOL 0.5
:MOVE SWSL/4.32
:VDU 226,227.228
:ENDPROC

1720 DEF PROCmissile
1730 IF M%=0 AND INKEY (-99)

THEN Mn=61/4.152
011=SL1+32
:M1=1
:SOUND 0,2,57,24

1740 IF M/=0 ENDPROC
1750 6COL 0.6

:PLOT 69,MXLMY%
1760 IF INKEY (-103) MI12MX1-8
1770 IF INKEY (-104) 1111=M1/4
1780 tra.mq

IF POINT(MILM11)=0
THEN PROChit
:PR0Cscore(50)
:ENDPROC

1790 GCOL 0.1
:PLOT 69,11:1,MY1
:IF M11)1023
THEN M1=0

1800 ENDPROC
1810 DEF PROCplanes
1820 IF P1*0

THEN PX/2-32
:Pn=RNI)(8)*324,1111+64
:P%=1
:IF 8U-SLV64
THEN PYX=BLX+64

1830 6COL 0,6
:MOVE PX1,PY1
:VDU 236
:6COL 0,0
:Pla=PX1.116
:MOVE Mini%
:VDU 235

1840 IF P1a<896-(2*(PY1-81A+321)
ENDPROC

1850 IF P11=8L1464
THEN 1870

1860 6COL 0.6
MOVE PX1.P11
:YDU 244
:GCOL 0,0
:PYWYX-4
:MOVE P11,1911
:VDU 235

1870 IF PM1343
THEN F1=0

1880 ENDPROC
1890 DEF PROChit

:SOUND 0.4,21,17
:P1=0
111%=0
:PX=-32
:MOVE 111,PYI
:6COL 0,6
:VDU 255
:ENDPROC

1900 DEF PROCbomb
1910 IF 81=0 AND (ABS ((SXI4.96)-PXV(3

2 OR (I:11'10244n AND PX1(10244
M1132)) 81(1=Pn+16
:8114n-32
:8%=1

1920 IF BYDSL1 GCOL 0,6
ELSE GCOL 0,4

1930 PLOT 69.81a,Fil
:6COL 0,1
811=811-8

1940 IF 8W1024 AND 8M=SL1
:8)1=0
:10%=-4
:ENDPROC

1950 IF 101>1279
THEN 810.4
:BY/z-4
:8%=0
:ENDPROC

1960 IF 811(0 8/.0
:8X1=0
:DMZ:DM/4.64
:ENDPROC

1970 IF POINT(E.811)=1 OR POINT(8I1
.811)=7 PROCbrIck(BX/DIV 6464
,811)

:8X1=0
:811=-4
:DWI:DM/464

1980 IF DM/=256
THEN DM%=0
8L1=8L1-32

1990 IF POINT(8)(1.811)s5 PROCshlp

2000 PLOT 69,8W101
2010 ENDPROC
2020 DEF PROCbrIck(Rn.R11)
2030 8N/=8K-10

:IF BNVO 8:41=0
2040 SOUND 0,3,20,10

:MOVE RWRY1
:IF MAL% 6COL 0,6
ELSE ROL 0,4

2050 YOU 255
:IF POIN1(1056,M)=4 AND
POINT(1120,11Y/)=4 AND POINT(11
,Rn)=4 AND POINT(1248,R11)=4

THEN NU=101-32
2060 ENDPROC
2070 DEF PROCshlo

:VDU 19,5,1,0,0,0,0
:SOUND 0,4,21,17

:Bn=0
:811=-4
:11H1+1
:ENDPPOC

2080 DEF PROCsub
2090 IF ift=0 AND NL1DIV 4=SIADIV 4

THEN 111/2-32
:UnTAND(SUDIV 32)132-4
:DZ=8
:H=1
:IF 611=31
THEN U11=31

2100 GCOL 0.2
;MOVE UU,U11.
:VDU 237,238
:SCOL 0,4

2110 IF 01=8 MOVE OXLUYI
0./DU 239

2120 IF 10/=-8 MOVE Un4.64.1.111
:YDU 240

2130 6COL 0.2
:UXX=O11,41
:MOVE UX1.UYI
:VDU 237,238

2140 IF D1=8 AND UX1AND(SLI)+400

THEN D1=0
2150 IF UW-300

THEN U1=0
2160 ENDPROC
2170 DEF PROCtorpedo
2180 IF 11=0 AND E1=0 TX/=Unf128

IT11=01-16
:11=1
:D1=-8
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SLAVES FROM AROUND E49!

Servos:
FROM- 1-4 semos,3.5kg/cms
60 degrees in 0.25 secs,1 00 degrees ronge.

C©MMOIDNI
C O M P U T E R  O P E R A T E D  P P O T I O M

241 Green Street, Enfield EN3 75J
Telephone 01-804-1378

Unlock your computer, and give it the power
to do your donkeywork. How? By employing
a beasty.
A beasty, with up to 4  servos, allows the
computer to manipulate a variety of objects -
from pushing buttons t o  controlling the
environment in a greenhouse,
We've also come up with a robotic building
system which you con use to create the orm
shown here. Moments and levers will come to
life as you experiment with many differentstructures.
We con give you computer sight, too. Our
revolutionary vision system -  SNAP -  coptures
quality moving images which con be displayed
on your monitor or printed out. They con also
be analysed, processed and enhanced by
using the software suite provided.
All our products ore 'plug in and go', and are
available for the BBC Model B. Versions for
ORIC, ATMOS, Commodore 6 4  etc. ore
presently under development.
And you con start with the whole kit -  the
beasty, beosty arm and four servos, and the
vision system. Or, i f  you're feeling a  little
nervous about controlling oil this new-found
power, your computer can be given its freedom
with as little as one beasty and one servo.
So don't waste any more of your valuable time,
doing the jobs your computer con handle for
you once it's been released. Send for your
personal slave right now.
Postage and packing E1.25 (mass)
Your money wig be  re4undect in 1 4  days if  you're not
completely soesfied.

Beasty Arm:
Maximum reoch: 340mm, moximum
400mm, maximum load. 75gms, point to
point time: less than 0.5 secs.

SNAP:
Resolution up to 256 x 128, up to 20 frames,
second, up to 8 grey levels SNAP-09.95

P-Snopt I

IN July Mike Bibby will be running a weekend course
in BBC Basic for absolute beginners at the University
of Manchester's prestigious Holly Royde College.

Followers of Mike's Beginners articles in The Micro
User  w i l l  a l r e a d y  b e  f a m i l i a r  w i t h  h i s  c l e a r ,
easy-to-follow style o f  teaching. M ike  has also had
considerable success as a lecturer on beginners' Basic
courses f o r  t h e  Ext ra -Mura l  depar tment  o f  t h e
University.

Now Micro User readers will have a chance to gain
personal tu i t ion f r o m  h i m  i n  a  relaxed,  informal
setting. N o  prior knowledge o f  computers or Basic
will be assumed, and the course will proceed at a very
gentle pace.

Even so, participants can be assured of  gaining a
thorough grounding i n  t h e  fundamentals o f  B B C
Basic.

Holly Royde College is in South Manchester within
easy reach of the M 5 6  and M63.  I t  provides an ideal
environment, w i t h  excellent accommodation and a
warm a n d  hospitable atmosphere. A l l  mea ls  a n d
equipment wi l l  b e  provided f o r  the  course, which
starts wi th  dinner at  6 .45pm on Friday, July 6  and
finishes with tea at 4pm on Sunday July 8.

In order to ensure personal attention the number of
places is strictly limited, so early booking is advisable.
If you wish to attend, please send the course fee of
E125 (inc VAT),  made Out to Database Publications.

Bookings t a k e n  u p  t o  J u n e  1  -  a f t e r  w h i c h
cancellations cannot be accepted.

111111111111•11111EIME11111•1•111111111111111111111111•11EMEMIMIE
I

Why not learn Basic
the Micro User way?

E  I would like to enrol on the weekend course

in BBC Basic (July 6-8).
Payment; please indicate method ( /

I _ 1
Name

Access/MasterChargelEurocard
BatclaycardNiSa
American Express
Card No

Address

Signed

Expiry Date
Cheeue/P0 made payable to Database Publications Ltd.

Send to: Basic Course, Europa House,

•ra
ate

68 Chester Road, Hazel Grove,
•  S t o c k p o r t  SK7 5NY.
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Damraiders listing

From Page 202

2190 &COL 0.4
:PLOT 69,TXX,TY1
:SCOL 0,3
:TXWXX+16:

2200 IF POINT(TXX,TY1121 PROCbrick(TX1
DIV 64*64,TYX4.16)
:TI20
:TX/20

2210 IF T121 PLOT 69,TX1,TY1
2220 IF TX1>1279 TX=0
2230 ENDPROC
2240 DEF PROCdepth
2250 IF DPW() SOTO 2320
2260 FOR 1%210 TO 1 STEP -1

:READ DI(I/:
2270 IF !WY (0/(1%))

THEN EXI21%
:DPI=1
:DXI=S11
:DY%2SL14,20
:SOUND 0.1,28,6

2280 NEXT
2290 DATA -33.-114,-115.-116,-21

,-117,-118,-21,-119,-120
2300 RESTORE
2310 IF DP14 ENDPROC
2320 IF On(SLI ROL 0,4

ELSE SCOL 0,6
2330 PLOT 69,DX1.1)11
2140 IF DP%=1

THEN DXI2DXX-8
:DYI2DY14

2350 IF DY1404.64
THEN DP/22

2360 IF DP7.22
THEN 0121M1

2370 IF POINT(0XX,DY1)=2 PROCexplode
:ENDPROC

2380 6COL 0,7
:PLOT 619.1)X1,01

2390 IF DYZOSLZDIV 10*EXX1-16
PROCexplode

2400 IF DY1(8 PROCexplode
2410 IF DY0

:DP/20
2420 ENDPROC
2430 DEF PROCexplode

:SOUND 0,4,21,10
:DP1=0
:EXI20

2440 FOR E121 TO 5
:MOVE ULM
:8COL 0.RND(7)
:PLOT I,RND(28),RND(12)

:NEXT
2450 MOVE DXX-8,DYX+16

:SCOL 0,4
:VDU 255

2460 IF ABS (DYI-P1)(64 AND ABS (DX%-
(UX1+64))(96
THEN MOVE UXLLIYI
:SCOL 0,4
:VDU 255,255
:UX/20
:101=0

:PROCscore(100)
2470 ENDPROC
2480 DEF PROCscore(SI)

:SC/2..SMS%
:VDU 4
:COLOUR 134
:PRINT TAB(0,0)SCORP,SCI
:VDU 5
:ENDPROC

2490 DEF PROCsei
2500 IF SLUIV 42NLIDIV 4

THEN ENDPROC
2510 DI2-8
2520 IF SLZ-01 (32 REPEAT

:PROCsub
:UNTIL UXI<-128

2530 SCOL 0,6
:SOUND 1,5.12.5
:MOVE O.SLX
;DRAW 1023,SL1

2540 IF POINT(1055,51/124 DRAW 1087
.SL%

2550 IF POIN1(1119,SLI124 DRAW 1151
•SL%

2560 IF POINT(1183,SU124 DRAW 1215
,SLZ

2570 IF POINT(1247,51X)24 DRAW 1279
.SL%

2580 MOVE SXX,SLX+32
:8COL 0.6
:VDU 241,242,243
:SLX2S11-4
:MOVE SX1,SL14.32
:SCOL 0,5
:VDU 226,227,228
:IF SW-24
THEN HX23

2590 ENDPROC
2600 DEF PROCend

:SOUND 0,4,21,10
:FOR EN TO 50
:VDU 17,RND(7),RN0(7),0,0,0
,0
:FOR 0=1 TO 20
:NEXT

:NEXT
:VDU 20

2610 MOVE SXI.SLI+32
:8COL 0.6
:VDU 255,255.255
:SCOL 0,0
:FOR 121 TO 20
:PLOT 69,RND(320)+SX%-64,
RND(961+SLX
:NEXT

2620 MOVE 320,700
:SCOL 0.1
:PRINT 'SAME OVER'
:SOUND 0,4,21,100

2630 TIME 20
:REPEAT UNTIL TIME )500

2640 ENDPROC
2650 DEF PROChighscore
2660 FOR 125 TO 1 STEP -1
2670 IF SCX+BK >H1(I)

THEN H1(14.1)2•HI(1)
:HI(I)=SC/f8N%
01$(14.1)2NS(1)
:N1(1)2NS

2680 NEXT
2690 CLS
2700 PRINT TA8(5.5PDAMRAIDER H

SCORES'
2710 PRINT
2720 PRINT 'ADMIRAL

,K(1)
2730 PRINT 'CAPTAIN ' 0 5 ( 2 )

.H1(2)
2740 PRINT "L.TENANT

,M(3)
2750 PRINT 'COXSWAIN '04$(4)

,HX(C
2760 PRINT "ABLE S'MAN '0$(5)

,HI(5)
2770 PRINT

:PRINT
:PRINT

2780 PRINT 'PRESS SPACE BAR FOR
SAME'

2790 REPEAT UNTIL INKEY (-991
2800 REPEAT UNTIL NOT INKEY (-99
2810 ENDPROC
2820 REM ERRORS
2830 MODE 7
2840 REPORT
2850 PRINT " i t  line 1:ERL
2860 END

"04$(3)

This listing is included in this
month 's cassette tape offer. See
order form on Page 197.
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D.A. COMPUTERS LTD.
BBC ACORN COMPUTERS IN LEICESTER

SpeCialists In hardware and software.
Fully authorised ACORN-BBC Dealer.

ComPlete after sales service — repairs
and maintenance contracts.

Two of the most usetul utilities tot the setious BBC User
SCREEN DUMP ROM T h i s  Bk page ROM will print out 'env graphics screen

'except mode I l  upright or sidewise. x  1. ), 2 or
scale on a valley of maim printers including Epson Shinvint. Stan. 1111C. Seikootsa. IWC alt It will
also substitute up to eight shades of grey is represent screen colours Mode / test and graphics
can be printed on the MO  or FX100 only (e.g. telextext screens). This Machine Code SoTware
will give you the lesteSt print out possible on your printer. Page ROM software means you have
all the RAM available for your own programmes Full documentation provided t 20.00
MACHINE CODE MONITOR ROM P t o w i d e s  powerti..I Imbues tor MOM-

bon ng and debugging machine code and
BASIC programmes Includes singe sten weak points. disassemblor. memory scan"window-
search for string or byte sequence. memory move. etc Also provides BASIC program march and
tel xanables Estensive dOCuntentation E20.00

BBC Model a n d  8 Micncomourers and Elootook always in stock
PRINTERS B R O T H E R  Daisywheel 1458 85

EPSON MO Prince's al 139920
EPSON MOO Printers at 1299.00
SH1NWA CPBO Printers at 1279.00
KIX LOGITEC Printers at 1299.00
Many other philter% in stick

MONITORS M I C R O  VITEC 14' COLOUR - St RES. at 1241.50
MICRO VITEC 14" COLOUR - MED. RES. at 1373.75
MICROVITEC 14" COLOUR-HIGH RES. at E503.70
TECO 12' GREEN SCREEN 118MH7 Bandvirdth I 1107.00

DISC DRIVES Single 400K 00 track 1214.00
Double BOOK 80 track 1409.00
Mitsubishi single 400K 1214.00
Mitsubishi single 40180 switchabte 122889
Mitsubishi Dual 800K 1408 99
Mitsubishi Dual 4030 switchabie 1439 00

Also a wide range of Boobs, Software and accessories for 'he 68C micro
All our prices include V.A T. b u t  add £5.00 carriage for heavy iteM3 (Printers. Monitors etc.)
Please call and visit our showroom at:-

D.A. Computers Ltd,
104, London Rd., Leicester.
T e l .  ( 0 5 3 3 )  5 4 9 4 0 7  W e  close all day Monday and Sunday

15 minutes walk from roilway statical

otherwise open 9am to 5pm

Microtest Starstick ROM &  Joystick Package
Now available the Starstick ROM and Joystick. This comes in three forms:

Enables you to use our
joysticks even on programs
that do not offer joystick
capability.

(A) T h e  Starstick ROM and Quickshot I  Joystick
Price 17.95 +  VAT  =  19.84

(B) T h e  Starstick ROM and Quickshot I I  Joystick
Price 19.25 + VAT  =  22.14

(C) T h e  Starstick ROM and patch lead, choose
your own Spectrum/Atari style joystick

Price 15.25 +  VAT  = 17.54
Post and Packing £1.00 inc. VAT per item
This enables you to plug the Rapid action self centring joysticks until now
only available for the SpectrumiAtarliCBM machines into the user port of
the BBC. Model A users please note NO ANALOGUE INTERFACE
REQUIRED
Disc Users Note — pressing BREAK, SHIFT-BREAK or CONTROL BREAK
does not modify or destroy the STARSTICK software so Disc Users
please feel tree to Boot 1
The software patch provided in the  ROM is interrupt driven and acids the
following commands to your computer.

*  STICK turn on the STARSTICK ROM
•  NSTICK turn off the STARSTICK ROM
•  SETSTICK set up joystick to users spec.
•  ADVAL emmulate standard analogue joysticks
*  PAUSE define key to Freeze game
•  NPAUSE turn off ability to freeze game
*  - N A M E "  predefined key protocols set up for

software houses programs.
*  HELP KEYS displays currently selected key

protocols.
a v a i l a b l e f r o m

MICROTEST LTD
18 Normandy Way,  Bodmin, Cornwall P131 1  EX

Telephone: 0208 3812
OR ANY GOOD DEALER

Large picture shows BBC Computer System and a Ouickshot II Joystick. Small inset just a few of the
joysticks that will work with the patch lead. Screenshot by kind permission of SUPERIOR SOFTWARE

141,1:011114• B 174mtEPSON Z 4 /
PRINTERS AT UNBEATABLE PRICES

• E P S O N  FIX80
viumot EPSON RXSOF/TEPSON M O

EPSON FX100
NEW EPSON DX100

£220 4 VAT
£249 + VAT
E332 + VAT
£479 + VAT
£399 + VAT

EPSON — THE BEST ON THE MARKET

All printers carry a 1 Year Guarantee
and come with paper. Shipment is by
TNT Overnight Express to your door -
Please add E7 -4- VAT carriage.
Shipments throughout UK. We can
export to most countries in the world,
Please phone for Access or Visa buying
details.
Payment by Cheque, Access, Visa etc.

Micro-Spares
We cannot and will not be beaten on Price!

Note our change of address
104-106 Hanover Street, Edinburgh EHE 1DR

031-226 3345

ir%Ml
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MICROTEST LTD

SLIM LINE DISC DRIVES HARDWARE
Teac F055A 1100k. 40tkl E195 BBC Model B £399
F1355E 1200k BOtki E230 BBC Model A E299

D 5 5 F 1400k, 80tk, dig) E290 Electron E199
TEC FEI501 1100k. 40tk) E195 Teletext Adaptor E225
TEC F13502 (200k, ElOtk) £230 Disc 1/F E90
TEC F0504 (400k, BOtk,

E230

Econet I/F £70

Cabel 14"

E 2 9 0 Speech I./F £54
Cumana CD400S (2x200k A to B upgrade E90
+ PSUi £460 Romex ROM Board E45
Cumans CD800S (2x400K + PSU) Solidisk Sideways RAM P.O.A.
E 5 5 0 All upgrades fined free.

MONITORS PRINTERS
Sanyo D a n t  120( Juki Daisywheel E450
(25MHz) E115 Saupte E332
Sanyo DM8112 418MHzl C80 CP80 E230
Nordmende 1434414") E249 Star Gemini 10X E252
Microvitec Cob 1431 (141 E280 Epson Foie° £305
JVC Med. Res. (14") E230 Epson OM E395
Cabel 14" £225 New Epson RX8OFT £310

Computer/printer leads
for above f 1 2

18 Normandy Way, Bodmin, Cornwall
131.31 1 EX. Telephone: 0208  3812

AUTHORISED DEALERS &  REPAIRERS FOR THE BBC
COMPUTER, ACORN COMPUTERS, TORCH

COMPUTERS, COMMODORE COMPUTERS &  MANY
OTHERS.

Dept, of Industry Approved Econet Centre.

ELECTRONS NOW IN STOCK

Above prices include all leads, utility disc and manual.

Large software selection from hundreds o f  titles
Now open — Educational section.

All prices include VAT — P&P E9 on large items, 50p on software and
interface kits.

Export orders welcome
For the best—phone MICROTEST

0208 3812
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Tech OP Tracker
THE very Latest in Dual 5 i "  Disc Technology for Under 13001
We believe that these drives are easily the best on ihe market. Their unique,
purpose made construction drastically reduces size and component count
thereby cutting cost to a bare minimum. We only supply dual drives since they
otter best value and flexibility far the serious/professional user.

Tech OP Ltd.

•

Sire only 8 *
These features speak for themselves:
• Exceptionally low cost
• BOOK or 1600K formatted

capacity in double density mode
• All British made
• Fast 3ms track to track access
• 250kBitis data transfer rate
• Low power — 4W standby,

11.5W running enables direct use •
on e.g. BBC B power supply

15 x 22cm aPPIO‘

FM/MFM isingleidouble density)
Extremely high quality
Full documentation
Formatting and utilities disc for BBC B
All connectors supplied
Personal service from Tech OP for
advice and backup
1 year guarantee
Compatible with most computers

NOTE FOR BBC USERS Watford or Acorn DES supports single density only and
therefore utilises half capacity i.e. 400K or BOOK

TRK1(c) 8 0  track SIS BOOK £ 2 7 9
IRK2(c) 8 0  track WS 1600K 1349

Optional Extra:
DPSU Disc power supply £ 3 6

ORDER NOW TO ENSURE QUICK DELIVERY or contact David Poole or Waldemar
Osicki for further details Ask about our other products.
Please add 15% VAT and Eft carripacklins to cost of order Official government and
educational orders accepted.

Electronics and physical sciences T e l :  0242 570999
19 RODNEY ROAD CHELTENHAM UK

0  LEVEL MATHS/PHYSICS
For 32K BBC Micros & Electrons
Multiple-Choice Revision Programs
•  Large database of questions — random
selection for each test.
•  End of test score, time-report. answer-check.
•  Cut-off  option, on time-report, answer-check
•  Cut-off  option, on time-up you're marked on
the number of questions completed
E10.95 per cassette (inc. p&p): Both for E20
S.A.E. for further details,

157 St. Peters Road,
Software R e a d i n g  R G 6  1 P G

DO YOU HAVE A PRINTER?
NO!

Then send your programs to us for a by return
printing service.

Listings by dot matrix printer on fan fold paper or by letter quality
daisy wheel printer on individual sheets, the choice is yours.

Del matrix, fan fold, minimum 10 sheet length 11.80 +  p&p
Dot matrix, individual sheets, minimum 10 sheets 12.50 +  p&p
Daisy wheel, tan fold, minimum 10 sheet length 12.00 -1- p&p
Daisy wheel, individual sheets, minimum 10 sheets 13.00 + p&p
Additional sheets at 10% of minimum price each.

Send your tapes to:
69 Computing Limited, 69 Follambe Road, Chesterfield.

Derbyshire S40 INN.

NEW FROM BETASOFT
Two great sea warfare games for the BBC Model B

BLOCKADE E6.95
Makes full use o f  Mode 2 graphics to provide a realistic simulation of
submarine warfare. The challenge: use your torpedoes to  prevent the
enemy ships from reaching port wi th their valuable cargo. Line up the
target in your periscope sight, read off his range and speed, and judge thu
moment to fire. The tonnage of the ships you sink builds up your score, but
for maximum points you must  s ink every one. The realism includes
decaying wake and true torpedo running times to impact. . , but if you are
impatient, you can speed up the action.
Can you maintain the blockade and become a submarine ace?
SUBNLINT M S S
Your destroyer is fifty miles astern of the convoy, searching for an enemv
submarine. He may be deep, or he may be lurking near the surface, waitinci
for a chance to counter-attack with his torpedoes. Listen for that tell-tale
echo from your Asdic scanner. Run in and attack him with depth charges.
dropped singly or in patterns_ This entertaining game uses a full colour
display to track your moves and lay out your options. Choice of difficult'
levels and many possible outcomes.
For a single tape, please add 35p postage and packing.

From? BETASOFT,
SA St.  Stephens Road,
Cold Nor ton,  Chelmsford,
Essex tovia
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SPEC OFFER!
FREE cassette of 26 programs
from the first four issues
of Electron User

worth £3.75
order N O W
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•

Why should readers
of The Micro User
also subscribe to

Electron User?

The answer's simple

LISTINGS!
Pages and pages of them. Games, graphics,
utilities — plus regular features like Casting
Agency and Sounds Exciting — all clearly
defined to ensure you key in correctly first
time.

ALL Electron User listings have been written so
that they will also work without modification on a
BBC Micro with OS 1.2 and Basic

If you have OS 1.2 with Basic I you may have to
substitute certain semi-colons for commas. And i f
you have OS 1.0 or 0.1, you will find nearly all the
programs will run without modification.

In the May issue you'll find action games, arcade
classics, logic games — in fact, all sorts of games.
Your Electron becomes a rally car, a fruit machine,
a mental arithmetic test and an electronic drawing
board in turn. There's also noughts and crosses, a
pursuit game and a secret message encoder.
With articles on graphics and beginners Basic,
computer number systems and the difference 40
between ROM and RAM, it's the biggest 4 0
and best Electron User yet. e o 0,PICAl•

#0 o c40 NO
11.1 S t6%. ncku

You should be able to get Electron User 4 0 0 . t i e t
through your newsagent. But to make 000006 ()
sure you do get a copy each , o 0  „doc4-.„tfr
month fill in the subscription 011."c\ek''
form below. d a *  soePe

••0 e t o,0? tise 0delsct° fee,oe ootk
S  5 0  o s40, ,oe (09

ot• s , ( 0 '
pe.

•se c e ‘\es
,  0  , 0 3  _ AV,  0 : 4  csse-q•C‘ 0 t ‘ ' .  ecc,e2t  0 • • • -c> • • • 0

coe cisks
a,)el teNe , p l y t  ts,

006,o';frooklet.t•
04- 86eokiy,00 ,  de..

se .0,,c,„es_oed-v_or_v6es s s  so ' osts9
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Grapevine i s  simply t h e  m o s t  versatile
modem available, at the price, for home
or business use. I t  offers Viewdata/
Prestel baud rates (1200/75) along-
side 300/300 baud full duplex for
communication between the
BBC and other computers.
Grapevine o ffers  b o t h
European and Bell
frequencies for corn-
potability with Amer-
ican Databases and
standard European
CCITT systems.
The state-of-the-art
modem c h i p  technology
employed requires minimal
support circuitry and this results, in low
power consumption, low criSt, high quality
and extreme reliability. •

92 NEW CROSS STREET,
BRADFORD BD5 8BS.
Tel. (0274) 729306
Telex.51564 •
This modem Incorporates th,e very latesii n
communication technology and is therefore
not yet 13 A 13 I  approved

Grapevine is 'hard wired' to minimise the risk of 'noise
interference' errors which are common to outdated Accous-
tically coupled devices. Grapevine also features a comprehensive
self test facility to facilitate easy installation. •
Grapevine utilises RS232/RS423 interface standards with a
5 pin domino din connector. It is supplied complete with
the appropriate lead for connection to the BBC micro,
other leads are available on request.
The BBC microcomputer requires communications
software to operate Grapevine. This is provided by
Commstar, the  intelligent communications eprom
from Pace. Commstar i s  extremely flexible and
provides numerous commands to transmit, receive,.
save, load or transfer data. By using Commstar it is
possible t o  -access Prestel; •Micronet, Homelink,
Telecom Gold, and various Bulletin Boards' •
throughout the country. Commstar can be used to  • •
emulate other terminals simply, (e.g. VT 100), by  -
means of a configuration disc.
The complete Grapevine/Commstar package, for the
BBC which includes the Modem eprom, all cable*.
and manual is just 039 plus VAT.
Please telephone for a comprehensive fact sheet.

A World Of Info ntIon
Available to you with Grapevine, the new
multi-function modem from Pace.



REALLY must congratulate
lou and  Mike  Bibby f o r  the
excellent series "Introduction to
Programming".

I  f ind the clear, step by step
instructions are just right for a
novice like myself to understand.

While 1  doubt I  w i l l  ever
Nyome an expert programmer
you hare no idea how much
pleasure I  get  when I  have
ruccessfully solved one o f  the
problems posed a t  the end o f
each article.

am sure other readers must
}eel the same and! am prompted
to ask whether you could include
a page (  or h a l f  a page) o f
programming puzzles in future
issues o f  The Micro User.

Perhaps, i f  the questions
ranged from very easy to very
hard, it would cater for all levels
of programming abilities. — D.
Marchington. Guiseity, Leeds.
•  Thanks a lot for the praise.
Your idea o f  a regular page o f
programming puzzles is a great
suggestion.

There  m u s t  b e  l o t s  o f
computer teachers who have
their o w n  p e t  puzzles a n d
exercises.

So how about i t? Why not
send i n  the programs you've
used t o  illustrate your lessons
with — then we can share them
with everyone?

Incidentally, send the answers
too. The editorial staff of  The
Micro User are not as young as
they used to be.

Clock
interrupt
REGARDING Michael  Pas-
ture's let ter  i n  the February
1984 issue o f  The Micro User,
there is a way o f  programming
one of the BBC's internal clocks
to produce an interrupt — the
interval timer.

Using an OS WORD call with
A=4 y,ou can set the timer to a
value (see page 460 of  the User
Guide). I t  w i l l  then increment
every hundredth of  a second and
will cause an event ('if you make
it) when i t  gets round to O.

This event indirects through
&220 and so by changing the

Case for puzzles
for programmers

address there, inserting a small
routine at the new address and
typing IFX14.5 (to enable this
part icular event) y o u  have
created a  k ind o f  alarm. The
enclosed program does just that.
10-30 S e t s  the address fo r

the routine to &ADE
(top o f  t he  space
reserved f o r  function
keys).

40-80 S a v e s  registers, prints
CHRS(7) a number of
times. recovers regis-
ters and ends.

90-150 S e t s  the number to be
written to the interval
timer.

160 S e t s  reg i s te rs  f o r
Os word with A=4, and
pointer to &70.

170 E n a b l e s  the event and
sets interval timer.

This program wil l  produce a
long beep after the set number of
minutes and will work as long as
all the  function keys aren' t
programmed — keep to two or
three to be safe.

To expand the message it will
be necessary t o  rewr i te  the
routine at &ADE, remembering
to change the values a t  &200,
&201 and P9'0.

Once y o u  have  r u n  t h e
program i t  is  possible to  run
another one, bu t  do not press
Break as this resets the vector
and timer.

The program has been tested
with delays up to 10 minutes. —
Joe Faith (14), Bletchingdon.
Oxfordshire.

20 ri221--11
70 FA:17E2
40 r.OTZ
,50 PRF

:T';••
:PHA

60 LOP
tFFEE

:I rit
7."'• IFFEE

: I N  17
:3SF tFEE
:1,DA
:JSP tFFEE
: a ;  1 '
JSR VFEE

:t_Dott 1"
!.FEE

:IDA 17
5P WEE

70 PIP
PIA

S .

:TAX

:PT5
80 3
90 INFUT IELAY IN

100 !F117.>400 l e  7
:1307.1 90

110 D74746000
120 !t704PFFFFFrF-V2
ISO 7174m.UF

AZ-1-4
112,170
t11:0

176 IFV111.5
CALL tFFP1

Elegance
a side effect

$I14;.:TE

JUST for  the record. I  have
never advocated recursion. Nor
is elegance the most important
characteristic of  good program-
ming in my scheme of priorities.

Frank Hughes is demolishing
arguments I  have never put
forward.

My on ly  o r ig ina l  uses o f

recursion have been for fun or
dernonstation, and elegance is a
side-effect of good programming
as it often is o f  any kind of good
design process.

I  muss repeat that readability
is what counts most. Manv good
th ings  f l o w  f r o m  t h i s  —
correctness, shorter development
time, ease o f  updat ing o r
adapting, better personal ski l l
development.

Again, for the record, I  agree
with Dr Freshwater that there is
no r e a l  di fference between
THEN GOTO 50 and THEN 50
and !  have never said there is.

They are equally undesirable
and the well-documented causes
of unreadability o f  programs.
Why is it pompous and pedantic
to say that?

Perhaps I 'm not as clever as
Messrs. Hughes a n d  Fresh-
water. In  the old unstructured
days I  often failed to understand
my students' programs (so did
they).

Now their programs are much
longer and more ambitious. vet!
f ind them easy to understand. —
Roy Atherton, Director, Hui-
mershe Computer Education
Centre, Earley, Reading.

Six of
the best?
DAVID H. Wilde's letter in the
March "Micromail" in reply to
my own in December's would be
a good endorsement fo r  nom-
inating me as editor o f  The
Wally's Guide to  Home Com-
puting.

I feel he must be a  school-
master, determined to give me
six o f  the best for frivolity.

Nfy le t te r  was wr i t ten  i n
irritation a t  the smugness and
preciousness t h a t  s o  m a n y
programmers evince, proudly
drawing attention t o  the fact
that " t h e  program i s  f u l l y

May1984 m i c R O  uSER 2 0 9
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From Page 209
structured, as there is not a
single GOTO or GOSUB to be
found".

I cannot see why the mere
omission o f  line directions
necessarily makes for  better
structured programs.

As a case in point, I  recently
copied out a  Logo program
written by Fintan CuIwin in the
January 1983 "Your Computer"
and counted 36 GOTOs and 49
GOSUBs among the PROCs
and functions.

Yet i t  was clear and struc-
tured, using all the facilities of
the language to  produce an
efficient and well-running pro-
gram.

Can _mu picture the editor of
Your Computer saying: "Hey
Fintan! For Gods sake man, all
those GOSUBs!".

Fintan goes away muttering,
returns hours later with sore
fingers and the thing completely.
procedured, "That's better, my
boy!" beams the Ed, "and it still
works just the same".

Hence I  f a n c y  t h e
pragmatist's approach rather
than the purist's. GOTOs and
GOSUBs were not just thrown
in for Wallies who don't know
any better.— David Bye. Saffron
Walden, Essex.

GOTO h . •
I AM sick and tired of reading
about PROC and GOTO, —
A.N. Hasivem, Lewisham,
London.

AM sure 1 oar not the only
BBC computer user whose
addictive hobby has been inter-
rupted by burglary and theft.
and i t  occurs to me that you
could perform a useful service by
publishing a  l i s t  o f  stolen
equipment, with serial numbers.

This could set honest dealers
and users on their guard when
offered second-hand equipment.
and possibly l ead  to  the
conviction of thieves and others

210 MICRO USER M a y  1984

Enhanced
Blackjack
BLACKJACK, which was fea-
tured in the November issue of
The Micro User, is an excellent
and well thought out game that
is written well, in spite o f  its
cumbersome upper and lower
case variable names. However I
have one small criticism relating
to the way in which bets are
placed.

It is usual in Blackjack (or
Pontoon even) to place your bet
on the value o f  the first card
dealt to each player, and not to
bet blind, as in  this game. I
believe it enhances the game to
carry out a simple modification
in PROCmain to achieve this, as
follows:

590 PR(ClinEi" •,30,0)
:VCR tZzt TO 2
:P111)EeEil
!PF.KT :7.

595
iROCcard (130.100

;PPIC.tiuset175)

660 Fr_'';' 1 .3 106

:Er '  iv.

Line 590 now causes a faced
card to be dealt to each player
and the new line 595 causes a
face-down card to be dealt to the
bank. This card does not need a

handling stolen property.
My experience is a warning to

other computer users, as only
micro related equipment was
stolen. I  have to ask myself
whether I have talked about my
Beeb, p r in te r  and Prestel
adapter to any strangers who
could have taken a fancy to it.

I do not wish to run the risk of
my replacement equipment being
stolen, so I ask you not to publish
my name and address. A list of

Laserbug
query 1

stored value at this stage, as this
is purely for pictorial effect to
complete the first round of the
deal.

PROCstake then operates as
normal, but the players can see
what they are betting on.

Line 600 then causes the
bank's first card to be revealed
and the second card dealt tc?
each player and the bank
normally.

I have ou r  version per-
manently amended in  th is
manner.

One final note worth mention-
ing is that blue often does not
show up very well as text or
narrow lines on a TV set. Try
cyan instead. It gives better relief
to the black and  red sui t
symbols.

There's a wrong note, 5 from
the end, of  the "Fiddler on the
Roof' theme. Can anybody say
what is better than pitch 141 (A
sharp)for this melody?! have no
ear for music, but this one stands
out! B r i a n  Spencer, Hertford.

COULD you please let me know
if  the User Group known as
Laserbug have ceased trading?

As a n  independent publi-
ca(ion w i th  n o  advertising
revenues from them you are an
unbiased judge.

On December 20, Laserbug
cashed my cheque for a year's

Laserbug
query 2

Watch out for stolen equipment
the items stolen from my home
on March 7 is as follows:

BBC model B computer. 1.2
OS, serial number 105521;
Shinwa CP80 printer, with cable
(5002853), Ferguson TX colour
television, grey cabinet, model
37140. 14in. (G104205), Sony
TCS300 portable cassette recor-
der with rechargeable batteries
(98274). Tandata T D I 1 0 0
Prestel adapter (29135).

Keep up the good work in the

magazine. For one who
contemplating disc drives,
March edition I  found 1
ticularly useful. — Name
address supplied.
•  Sorry to hear about the
of your equipment. We're
too glad to publish the us
missing i tems  and  w
endeavour to do the same
other readers.

If anyone out there recogr
any of the items let us kno

O a
subscription. Now fire litters
later, two  o f  which were
recorded, I  have had no reply.

Ls it possible for you to thine
them up? I  can get no circa
communication because no tele-
phone number is listed. — M.A.
Parker. Haverhill, Suffolk.

I READ with interest the letter
from K.R. Derbyshire in the
April Micro User. I  agree with
everything he had to say.

also found Laserbug reluc-
tant to answer any letters 0f they
were of the complaint variety.

They advertise for new mem-
bers every month in  several
magazines but  they cannot
supply their existing members
with the monthly news mag-
azines for which members have
already paid for.

With regard to the certijicate
which Paul Barber refers- to, I
don't think you will be missing
out on anything worth having.
What good is a certificate ft from a
company or user group if they no
longer exist?

I  am not pushing for BeeBug,
but I have found them to be very
good and very helpful in every
way and I  find their magazine
very well laid out and I  look
forward to  i t  every month
eagerly as 1 do yours).

I would like an article in our
magazine on how to formulate a
program for joysticks. I  seem to
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find it beyond me.
Thanks f o r  a n  excel lent

magazine, i t  seems to cater for
the thick like myself, as well as
the pro. -  K. Lawler. Dewsbury.
Yorkshire.
•  We have already covered the
addition o f  joysticks to pro-
grams in our Body Building
course in the May, 1983, Micro
User.

A utility to adapt keyboard
programs was given in  the
October issue. And  a  simple
games paddle was described in
our very first issue in March.
1983.

However we have plans for a
far more comprehensive article
on the subject in the near future.

Laserbug
query 3
K.R. Derbyshire's experience
with Laserbug comes as  n o
surprise to me.

On August 19, 1983, I  posted
a cheque to Laserbug together
with a n  order  f o r  a  1.2 OS
ROM. This cheque was paid by
my bank on September 6.

After a wait of some six weeks
there was no sign o f  the ROM.
During the next s ix  weeks a
number of letters, including one
from the Trading Standards
Office, Eastbourne, were a l l
ignored.

One o f  these letters might
have gone astray, but not all,
and certainty not the last, which
was Recorded Delivery.

As seven months has elapsed
it is clear that Laserbug intend
to keep My money. Subsequently
I  obtained the ROM elsewhere
with no trouble at all.

would cheer fu l l y  h a r e
obtained a  county court sum-
mons t o  reclaim the  money.
However I  was advised that i t
was necessary to ascertain the
name o f  the owne r  o f  the
concern.

Since the Register of Business
names has now been abolished
the only, way  t o  obtain th is
information was by a request to
Laserbug

My advice to anyone dealing
with L a s e r b u g  i s  " c a v e a t
emptor!" -  T. W.  Clements,
Hailsham, Sussex.

•  Want  to write to Micromail? The address is: Micromull,
The Micro User, Europa House, 68 Chester Road. Hazel
Grove, Stockport SK7 5NY.

Prime numbers check-up
THE program "Finding Prime
Numbers"  was  w r i t t e n  i n
response to a request from some
of my secondary modern arith-
metic pupils to hare a readily
available check on which num-
bers are prime.

Finding the  f i r s t  f e w  i s
relatively simple to do manually,
but as the upper limit increases
the exercise becomes tedious and
time consuming.

The program, therefore, also
calculates the time taken to find
the numbers,

As written, the program wil l
print out the results i n  eight
columns up to the desired limit,
the display on the screen being in

four columns.
I f  the program is to be run

without a printer line 120 must
be deleted -  VDU2 being the
command that w i l l  "activate"
the printer, in my ease an Epson
MX-80.

I t  would also be prudent to
delete line 290, which switches
off the printer.

The variables used are:
PN T h e  number  be ing

testedfor "primeness".
A count, used to con-

No problem
AS a fairly new BBC B owner
am I alone in viewing with slight
alarm the appearance o f  the
Electron?

I am worried that software
houses wi l l  now tailor existing
programs and  write new pro-
grams predominately f o r  the
Electron's reduced capabilities
with the tag line that they also
work on the BBC.

Could we BBC users end up
with inferior programs, which

for  sound commercial reasons
will be aimed at the combined
Electron/BBC market? 1 hope
not.

I  wonder i f  any program
house could allay my fears. -
W I  Morris, Cheltenham.
•  Quite frankly, no program-

trot the tabulation on
printout.

FLAG Th i s  is set to 0  until
PA' i s  f o u n d  to  be
non-prime when i t  is
then set to

-  C .H .  Hayter, Gillingham,
Kent.

10 REY e*41 FINCINS 14IME
NUMBERS •f.*

20 PEm
30. RE'M

-,ter * * w i t *
40 REM
r  REM f i l f f i f f # 4 . 0 4 4 t

1983 mom, ***** fe
60 REM
70 REM This program 0111

l ist  the primes on
a printer.

SO REM 14 you are not
linked with a printer
i t  mil! be necessary
to delete lines :20
and NO

90 MODE 7
100 INPUT TA B I 5 , 1 F

TO WHAT.t1MIT 7 "MUM

ming house would be so stupid.
They're in it for the money, and
BBC M i c r o  owners a r e  a
discriminating lot.

You
identified
I  FELT h a d  to write to you, as
I  have one or two unanswered
questions, as well  as the odd
comment.

Firstly, though. may I add my
name t o  those thousands i n
praising the high qdality o f  the
articles and the way in which
they a r e  p resented  -  n o t
assuming we know it all.

Now to the questions:
While playing around with

my machine operating calls. I
came across  t h e  O S F I L E
routine which deals with files,

110 CLS
130 1lPE
140 PPINT "LIST !IF PPM

NUMBERS UP TO "011M
1.50 PPINT "4M1***4iliff***

* * * *4 * *111 -11* * * "
160 PRINT
170 PN:0

:Y=0
180 REPEAT
190 PN=PN+I

:FLA6=0
200 FOP X=2 IC I T  IRN124.
210 IF PN:X=INT 4,14iv

THEN P,AS=-1
22C NEXT I
230 IF Ph=1 FLAG=-1
246 IF PN=2 FLA6=0
250 IF FLAS=0 PRINT

TAB;1410k:FM:
:Y=101/ MOD 8

260 UNTIL FM=NUM
270 FPINT ' ' ' T i me taken

":TIME i100:" seconds.

280 PRINT

r •

accessing a n  7 8  byte control
block stored in memory, the last
four bytes of  which give the file
attributes.

The LSB of these four, states
the User Guide, can be assigned
a value o f  0-7, which include
"not readable by  you,"  "no t
executable by others," etc.

Could you please tell me how
you tell the computer who "you"
and "others" are for future use
of the file?

Also, has anyone found a use
for  the Ta b  key,  except f o r
dropping smart bombs? -Stuart
Reynolds, Thorpe Bay. Essex.
•  "You- means the user read-
ing the attributes and "others"
meansother users of. say, the
Econet filing system.

The Tab key was included in

M 3 y 1 9 8 4  M I C R O  USER 2 1 1



PAYROLL
FOR THE BBC B

For up to 150 employees.
Designed for dual 40 track disc
using Random Access Operation,

CALCULATES Most  tax codes.
Up to 18 N.I. rates.
Tax return information,
24 fixed or percentage deductions,
employer's and employee's pensions.

PRINTS P a y s l i p s ,  cheques, bank list,
Coin and note analysis,

• D e p a r t m e n t a l  accounts,
Employee's tile.

INCLUDES P a s s  word, user changeable.
Master tile, user changeable.
This holds all the tax rates.
Limits N i ,  rates, etc.
Technical backup and notification of
any changes in Payroll procedures.
And many other features.

Price is £4995 inc VAT,  plus 50p p & p from
us or from selective computer shops.

Send orders to:- C.Y.B. Design Services Ltd-,
8, Briar Avenue,
Norbury, London,
S.W.1.6 M A .

Tel. 01-764-5994

Also available BBC H disc Mailing List 1:19.95.

Trade enquiries welcome.

PHILIPS
14" COLOUR MONITOR/COLOUR IV

vi
1 5  COMPUTER SUPPLIES

212 M ICRO USER M a y  1984

7- B A N A N A  COMPUTERS L IMITED
OUR FIRST SLIP-UP!

DISK DRIVES
FOR BBC MICRO

E85 inc. p &  p
Bankrupt Stock L im i ted  Number Available

These drives are slimline, single sided, 40 track (100K)
— 200K with suitable interface

Supplied uncased
Send remittance (cheque only please) with your order

to:
BANANA COMPUTERS LTD.,

P.O. Box 193, Histon, Cambridge CB4 4J N

MUSIC PROGRAMS
Major distributor and publisher of printed music
video tutorial material seeks music orientated prc
rams for SINCLAIR, COMMODORE, BBC MICRO, DRAG
& ORIC home computers. Programs should be origi
& preferably educational although music 'games w
some teaching content will also be considered.

MUSIC SALES LIMITED
Attent ion of Nell Hammerton,

Newmarket Road, Bury St. Edmunds,
Suffolk. IP33 3,11B

: &
)g-
ON
nal
ith

•  Sparkling picture in seconds.
•  Reliability and performance excellent
•  Headphone Socket, can also be

connected to tape recorder.
•  Loudspeaker mute switch.
•  Retractable carrying handle.
•  Metallic silver finish with restful dark

picture surround.
•  Includes RGB lead connecting direct

to your BBC Micro.
•  E235 inc. VAT.

See the Viglen full page ads to order: Viglen Disk Drives, Printers and the
other monitors featured.

Unit 7,11-umpers Way Hanwell W7 2QA. 'Telephone: 01-843 9903.
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RRP
incl. VAT

3" single 100k 401 single sided M O

3.5" single 100k 401- single sided £180

5.25" single 100k 401. single sided M O
5.25" single 400k 80T double sided £235
5,25 dual 800k 80T double sided with PSU + switch E535

coos,_o_. o 0  0  0 0 0 o
0 0 0 0 0  0 0 0   0 0 0

0 0 0 0 0 0 0  0  0 0 0 0 0 0 0
0 0 0 0 0 0  0  0  0  0 0 0 0 0 0

the BBC Micro for use with
word processors. As you know.
its Ascii value may be changed
by using the command *FX2 19
(OSBYTE&DB).

Auto run
to music
AFTER typing in the Christmas
Card program l isted i n  The
Micro User for December 1983.
1 found that by adding the lines:

935 TT%.TIME
1015 IF TIME >TTif9100

THEN RUN

the program au to  r a n  i tse l f
after the candles had been on the
tree while Silent Night played.
— Andrew Baker,  Wellfield
Junior School, Sale. Cheshire.

0  0 0 0 0 0 0 0 0  0  0 000  0  0 0 0 o c o o  0  0 0 0
 000  0  0  0 0 0   0  0

0  0  0  0 0 0 0 0  0  0 0 0 0 0
0 0 0 0   0  0  0 0 0   0 0 0 0
MAIL ORDER
OR TAKETHIS AD TO
YOUR LOCAL DEALER
AND ASK HIM TO
ORDER FOR YOU!

STATACOM
DISTRIBUTION LTD,
234 HIGH STREET,
SUTTON,
SURREY SM1 1 N X

01-661 2266 I

Control
code catch
CONTRARY to your comment
on Michael  Swatton's let ter
I Micromail, February 1984),
control codes are not suppressed
when sending output to "printer
Only" under *FX3,10.

The catch  i s  t h a t  unde r
*FX3,10, code 1, normally used
in print statements to  prevent
control codes reaching t h e
screen and removed from output
by the computer, is sent along
with everything else t o  the
printer.

For example, a  t w o  byte
control sequence s u c h  a s
ESC+ X (which turns on  un-
derlining in my NEC printer) is
normal ly  c o d e d  a s  V D U
1,27,1,88 and received by the
printer as 27.88.

Under *FX3.10 the printer
receives t h e  f u l l  sequence
1,27,1,88. Note that  the byte
immediately following code 27 is

•

now I,  not 88.
The sequence 1,27,1 means

nothing t o  the printer, so i t
ignores it, treats 88 as a printing
character  a n d  p r i n t s  " X " .

My solution has been to omit
the V O U I  s from pr int  state-
ments that are to be executed
under IFX3,10.

Alternatively, f l  •FX6 is not
required to suppress linefeeds or
some other character, 1FX6.1
will ensure that code 1 does not
reach the printer, even under
*FX3,10. Col in  W. Robertson.
Maidenhead. Berks.

Remember
the Tyros
AS a regular reader from your
very first edition, may I  make a
plea for people like myself who
have no  proper  t ra in ing  i n
computers.

Please keep a fair proportion
of  your magazine for those who

sti l l  t h i nk  t ha t  " & "  means
"and".

The articles and letters ' f i nd
most interesting are those which
are quite simple but can be o f
considerable help when attempt-
ing to write a program.

The two listings 1 enclose are
examples o f  what  I  mean.
Perhaps you  w i l l  see f i t  t o
publish them. I  f ind them very
useful for headings, etc. P . A .
Back, Bournemouth.

10 REM *CENTRE'
20 MODE 7
30 PROCCENTRE ( 'CENTRED •

,e)
40 PROCCENT RE ( 'HEADINGS

WITH',12)
50 PROCCENT RE ( 'COLOUR'

,16)
60 END
70 DEF PROCCENTRE (AS

80 PRINT TAB(20-LEN (11$)12

0 0 0 0
0  0 0 0  0 0
0  0 0 0 0
 0 0 0  0

0 0 0 0   0
Top quality drives, in an attractive metal case to
match your BBC. Prices include ribbon cables,
manual, formating disk and a full one year warranty.
Diskettes also supplied at competitive prices.

Other sizes also available. Please phone for details
Acorn DES E99 or Kenda DM Fs E136 in stock
now! (The Kenda double density DMFs doubles the
capacities quoted.)
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From Page 213

I  REFER t o  you r  program
listing of  "Barrel Battle" in the
January 1984 Micro User.

The problem I have is on lines
82, 87 and 89.

10 REM 'CENTRE'
20 NODE 2
30 CI=1
40 PROCCENTRWC:NTREP These require more than six

,8) lines of space when typing them,
50 CIN2
60 PROCCENTREOHEADINES

WITH°,121

which o f  course the BBC B will
not accept.

What can be done about this?
I always read your magazine70 CI=3 and would appreciate your help.

80 PROCCENTRWCOLOUP -  T. W.  Hay te r,  Orpington,
,16) Kent.

90 END •  Sorry you're having prob-
lems. T h e  answer  i s  qu i te

-201C.IMS 141;CHRS 129;
AS

90 PRINT TA11(20-LEN (AS)/2
-2,Y44)CHRS 141;
CHRS 131;A$

100 ENDPROC
110 COLOUR CI
120 PRINT TAII(10-LEN CASH?

tY)AS
130 ENDPROC

Dear Trey,
Sony I haven't written for so long but I've

been trying to get in the Guinness Book of
Records for  teeth gnashing w i th  optional
hair tearing).

The reason, o f  course, i s  Andrea or,
rather, Andrea's friend Deirdre.

Remember when 1 had to hare my Beeb in
thefront room because the bunker was being
redecorated? Well Deidre called round and
saw me using Bug.

"Oh", she cried, "isn't it nice? George has
got a Sloth, but this is much better. Does it
do colour?"

Well you know me, little ROM and rather
a lot of output interfaces. Of  course I had to
tell her all about the graphics abilities of the
Beek I  waxed on like an Acorn spokesman,
telling her everything but the delivery date.

"Pixels!" she cried, " H o w  sweet!" A
glazed look came to her eyes and 1 realised
that she was hooked, another embryo micro
addict.

"You know, a  program is  just l ike a
knitting patient, only lots more fun", she
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100 DEF PROCCENTREIAS

110 COLOUR C%
120 PRINT TA8(10-LEN IAS//2

,V) Al
130 ENDPROC

Over
the barrel

you type:

straight forward, though.
The insert on the first page of

the listing tells you that i t  is a
special formatter and not  t o
press Return until you get onto
the next line.

So, where the listing reads:

31 Itzla011 (spaces)
Msnon (spaces)
:COLOUR DI
:C%=C1+1
:IF C%=229

1 e t c

31 n=11104010/01:COLOUR
GI:CI=CIfIlIF CI=229

and so on until the end of  the
line.

Tutorial
THANK you for your series o f
articles in The Micro User under
the heading "Tutor ia l " -  that is,
up to part six,

But what  happened in  the

September 1983 issue, and
since?

subscribe to your magazine
exclusively for  this series
because o f  its superiority over
the BBC User Guide which, and
1 quote, "is NOT a step by step
course in basic programming". -
C.T. Hodgson, Malvern, Worcs.
•  Thank you  f o r  your kind
comments. The article did not
appear in the September issue.
hut it has been in every month
since.

In October  i t  was  called
"Loops" in the contents page,
and from then on i t  has been
titled the more sensible "Begin-
ners".

WILL you please tell me where/
can obtain software programs
for  the BBC Model B on farm
planning,  b u d g e t i n g  a n d
accounting? -  D.P.  Gibbon,
Cringleford, Norwich.
•  Sorry, we've never heard of
any programs aimed at farming,

Hoping for a Bad Dim
enthused.

Andrea arrived home shortly afterwards
and saw what was going on. "So he's been
showing you his thing, has he? Don't let him
lure you upstairs to  let you look a t  his
listings".

Deidre bless her) ignored this and told A.
how grateful she was that I 'd  showed her
how t o  use Bug.  Apparent ly  George
wouldn't let her use his Sloth even though
she'd often asked.

"Don't worry".  A .  said, spontaneous
generosity making her voice swell, "you can
come round and use Bob's micro anytime
you want".

"Anytime you want" being the operative
words. Nowadays I  can't get on my micro

fo r  Deidre popping round for 'five minutes
on the Beeb" and staying until the early
hours monopolising my micro.

I  just sit around thinking nostalgically
about the good old days when all I  had to
worry about  was  whether o r  not  I ' d
remembered the cassette bugs fix.

As it is 1 pine for a Syntax Error message

or a Bad Dim. I'm getting both withdrawal
symptoms and funny looks from George.

It's got so bad that I  dream about i t  at
night. Somehow or other I 'm a resistance

fighter in an occupied country during the
war. I'm wandering the streets trying to find
a safe house where I  can set up my illicit
Bed,.

As I 'm  typing away in  comes Deidre
(looking frighteningly fetching in her black
leather un(orm) and grabs my micro.

Invariably I  wake up screaming, "Not
again, Deidre", which gets me funny looks
from Andrea as well.

Yesterday !found myself playing with my
pocket calculator for comfbrt. I  think I 'm
cracking up. Any advice? B o b

P.S. A l l  is well, Deidre's bought her own
micro. Apparently she got the money by
selling a program she'd written. You draw a
picture o f  a pullover on the screen and the
Beeb prints out a knitting pattern. And as a
reward for "lending" her my micro, she's
knitted me a special putty with every error
message on it. People can be so thoughtful!
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LORDS OF TIME
Joins our range of acclaimed pure-text puzzle adventures, at 0 .90 ,  for:

BBC 32K COMMODORE 6 4  S P E C T R U M  48K LY N X  48K N A S C O M  32K ORIC 46k ATA R I  32X

ADVENTURE
REVIEWS

'Adventures which have a fast
response time, are
spectacular in the amount of
detail and number of locations,
and are available to cassette
owners, • Simply smashing!'

-  Solt Sept 83
"Colossal Adventure is
included in Practical
Computing'S top ten games
choice for 1983. "Poetic,
moving and tough as hell."

-PC, Dec 83
"Colossal Adventure .. For
once here's a program that
lives up to its name _ . a
masterful feat. Thoroughly
recommended"

-- Computer choice. Dec 83
-Colossal Adventure is one of
the best in its class. I would
recommend it to any

adventurer- Acorn User, Feb 84
"Adventure Quest. . This has
always been one of the best
adventures for me as it seems
to contain the lot. In all it took
me about eight months to
solve,"

- PCW, 18th Jan 84

[ : " T o  sum up, Adventure Quest::d is a wonderful program, fast,exciting and challenging. If you
like adventures then this one
is for you" - N I L  UG issue 1.3

t " C o l o s s a l  Adventure is simply

superb , . For those who want
to move onto another
adventure of similar high
quality, Dungeon Adventure is
recommended. With more than
200 locations, 700 messages
and 100 objects it will tease
and delight!"
- Educational Computing. Nov83

.41t*31;;;•: : :  . *A' ; : ; ; ; ; ;W;t11: : :4V* V i r S t

MIDDLE EARTH ADVENTURES
1: COLOSSAL ADVENTURE
A complete, full size version of the classic mainframe game-Adventure" with 70 bonus locations added
2: ADVENTURE QUEST
Centuries have passed since the time of Colossal Adventure
and evil armies have invaded The Land The way is long and
dangerous, but with cunning you can Overcome all obstacles
on the way to the Black Tower, source of their demonicpower, and destroy it.
3: DUNGEON ADVENTURE
The trilogy is completed by this superb adventure, set in the
Dungeons beneath the shattered Black Tower. A sense ofhumour is essential!

THE FIRST SILICON DREAM ADVENTURE
1: SNOWBALL

The first of Pete Austin's second trilogy The giant colony
starship, Snowball 9, has been sabotaged and is heading for
the sun in this massive game with 7000 locations.

ADVENTURE
REVIEWS

"Colossal Adventure
undoubtedly the best
Adventure game around. Level
9 Computing have worked
wonders to cram all this into
32K F i n a l l y  Dungeon
Adventure, last but by no
means least. This is the best
of the lot --a truly massive
adventure - you'll have to play
it yourselves to belive it."

- CAM 64 Users Club Ne wslatter
"The puzzles are logical and
the program is enthralling,
Snowball is well worth the
money which, for a computer
program, is a high
recommendation."

- Micro Adventurer, Dec 83
"Snowball A s  in all Level 9's
adventures. the real pleasure
comes not from scoring points
but in exploring the world in
Which the game is set Pnd
learning about its denzienS •
this program goes to prove
that the mental pictures
conjured up by a good textual
adventure can be far more
vivid than the graphics
available on home
computers.-

- Which Micro?, Feb 84
"Lords of Time, This program,
writen by newcomer Sue
Gazzard, joins my favourite
series and is an extremely
good addition to Level 9's
consistently good catalogue
As we have come to expect
from Level 9, the program is
executed with wonderful style
- none of those boring "You
can't do that" messages!
Highly recommended."

-  PCW 151 Feb 84

THE LORDS OF TIME SAGA
7: LORDS OF TIME
Our congratulations to Sue Gazzard for her super design
for this new time travel adventure through the ages of
world history, Chill to the Ice-age, go romin' with Caesar's
legions, shed light on the Dark Ages etc.

Price: 0 . 9 0  each (inclusive)

Level 9 adventures are available from good computer shops.
or mail-order from us at no extra charge Please send order,or SAE for catalogue. to

LEVEL 9 COMPUTING
Dept U, 2 2 9  Hughenden Road,
High Wycombe, Bucks HP13 5PG
Please describe your computer
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J.P. MAGNETICS L IM ITED
HAVING TROUBLE OBTAINING QUALITY

COMPUTER LENGTH CASSETTES?
WE CAN SOLVE YOUR PROBLEM
10 x  C15 for E4.50 +  50p P&P

(CASH WITH ORDER)
We are specialists in the supply of  bulk custom

wound audio/computer cassettes.
Trade and Educational Enquiries Welcome.

Competitive Rates — Price List Available.
Contact us now: (0274) 731651

Unit 4, -  7  Mary Street, Bradford, BD4 8SW.

EPSON RX80 1 2 1 9  4- VAT
EPSON RX8OPT £248 + VAT
EPSON FX80 £ 3 2 8  V A T
EPSON MX100 £ 3 7 8  V A T
EPSON FX100 £ 4 3 8  + VAT

•e: 4, ,TOP QUALITY PRINTERS! t p p t ,4P,ROCK B O T TO M  PRICES!
SHINWA CP80 f  194 + VAT
JUKI 6100 Daisy-

wheel L 3 5 8  + VAT
GEMINI 510X L 2 1 1 8  + VAT
GEMINI 5I5X £ 2 9 8  + VA•l•

CUMANA DISK DRIVES
from £198 4- VAT

We also have large stocks of sundries, etc.
For FREE BROCHURE and DISCOUNT ORDER

FORM write now to:
Datatech Ltd (TMLI)

8 Bellingham Close, Bury, Lanes. BL8
Tel: 061-764 5579

S.P. ELECTRONICS
Acorn Electroniphone for availability [ e l S 9 . 0 0
BBC Model 8 1.2 D.S.   „ .  E399.00
CPSO Printer D E LTA (inc. cable)   £ 2 4 9 . 0 0
Disc Operating System 1 6 5  00
Disc Drives   i , o m f 1 9 9 . 0 0
Disc 0oweling System 0-Density   E 9 1  .00
63 WHO RTTY PROGRAM (TAPE)   1 7 . 5 0
63 WHO RTTY PROGRAM (EPROM VERSION I 1 2 0 . 0 0
Circuit board for R M  decoder I inc. rnstrectionN• E 6 . 3 0
Star D e n  10X Printer line. cable)  £ 2 9 9 . 0 0
Joysticks loair I Sell centering • analogue ' r o m  €17.95
Pronirr, Cablc ICentronics1 ,    E 1 2 . 9 0
Speech Synthersis   t 5 5 . 0 0
Disc Doctor   . . .    C 3 3 . 0 0
WORDWISE Word Processor   E 3 9 • 0 0

Wide selection o f  software, books, leads, plugs. etc
AE for ful l  fist A l l  evadable Mai l  Order

48 Linby Road, Hucknall,
Notts. N G 1 5  7TS.
Tel: 0802  640377 ( a l l  prices
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RFT.'
All  prices aPOIlt
while stocks last.

E n t Carriage
include VAT) e x t r a

i b i l i p a  T H E  UPGRADE
by S . D .  E l l ing ton  F r o m :  B IT TVVIDDLEBS

If you already own the popular game of Killer Gorilla for the
BBC Micro or Electron then 'Killa' will provide:

1. 1 5  levels of play (BBC) 7 levels of play ( Electron)
2. Variable extended jump.
3. Cl imb and jump with hammer,
4. Extra lives after 2 5, 50 & 75 metres.
5. Practice mode.
6. Pause facility,

Start practice session at  'any height', 'any level. Exercise your
new powers and discover new routes. Have a go at the higher
levels with a fighting chance,

Written by a professional programmer.
BIT TWIDDLERS Dept M U / 5
158 Church End,

Harlow, Essex,
CNI19 61aF•

Now available on Micronet and from discerning shops

E 2 . 7 5  + Sop p&p
For disc compatible cassette
by 1st class return post.

DRIVE THE FLYING SCOTSMAN
In our driver simulation game you can try to do just that,

INSTRUMENTATION AND CONTROL FOR THE E

M I C R O <  OMPUT lEAS F O R  H E A L F H ,  ANCKATRY L  C O M M E R C E

Regeneration House, School Road, North Acton, Lone
NW10 6TD. Tel: 01-965 2841

TURN YOUR COMPUTER INTO A SCIENCE
Suite of eleven programmes, User-Port adaptor with

attachments including light sensor, switches and probes,
full instructions.

Measure speeds and graph them automatically, measi.
accelerations including "g", test for electrical conductors,

events lasting from hundredths of seconds to hundreds
minutes, investigate reaction times, make an automatic cc

and a burglar alarm, discriminate between almost coinci
events, and produce bar charts and pie charts in full colot
automatic scaling.

DESIGNED IN CLOSE CONSULTATION WITH PRACTISING SCIENCE TEAC
FOR USE AT SCHOOL OR IN THE HOME,

Also ideal for use with the "Nuffield Dynamics" experimt
For the B.B.C. Model "B" Microcomputer, available on ca
at £17.95 including postage and packing, or on disc at Cl

GLENHIRST EDUCATIONAL COMPUTER PAKS. STATION ROAD, SWINESH
NEAR BOSTON, LINCOLNSHIRE, PE20 3NX.

Your task is to drive the Flying Scotsman from London. You
must attempt to keep time despite some adverse conditions

Lineside Engineering works, signal checks and speed
restrictions. If you fail to do so you may be relieved of the

controls, or lose valuable points for the end of game
performance rating.

You have a choice of three types of motive power, thole
being Deltic, Brush 47, and the H. S. T. varying from

Ex-works condition to those due for attention.
Flying Scotsman for the B.B.C. 'B' is available from:-

DEE- KAY SYSTEMS
18, Salford Close, Woodrow South,
REDDITCH, Worcs, B98 7UN

Price E7.50 Inc. p&p.

BC
Analogue port distribution unit. Digital port ,distribution unit. Human eye response
light sensor liquid flow sensor & amplifier. pH sensor & amplifier. Therms Dr
Platimum temperature sensors. RELAYS. DC. AC, VMOS up to 13A. Eligitaly controlled
13A dimmers. Frequency measurement attachment. Bipolar input adaptors
EDUCATIONAL PACKAGE. AUTO-DIALLING FROM DATA BASE PACKAGE. Dual 8 bit
DigitaL'Analogue converter Fast B bit AID converter. Eight way opto-isolated unit, for
DC and'or AC Input-Output, Stepper motors, Digital linear actuators, DC motors &
gearboxes DC or AC tachogenerators, solenoids. valves & position encoders. Cassette
software supplied with each item. No tools required to assemble and run the
hardware, or special knowledge needed. RS232-423 eight way distribution unit
software controlled. RS232-423 serial to eight bit parallel converter and parallel to
serial models Please send your enquiries to.

D E D I C AT E D  M I C R O P R O C E S S O R S  LT D .
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COMPUTER GARDENING PROGRAMS
Two amazing programs for your BBC Model B computer
GREENFINGER:GARDEN PLANT SELECTOR

Give your BBC Model B access to information on over 400 plants. You tell the computer
about growing site conditions - soil type. sunlight, moisture. The computer finds
the best plants for you. Plant descnptions, flowering time, growing conditions.

propagation methods etc., appear on your TV screen

GREENFINGER:GARDEN LAYOUT PLANNER
Design your garden layout with your BBC Model B Build up a computer model of
your garden Layout Position buildings. walls, paths, patios, borders, flower beds,

greenhouses, trees and shrubs. The computer plots a scaled plan on your TV complete
with areas of shadel Add and delete items, pan around the layout, file and retrieve
your layout for future use. Save on expensive garden purchases and building work!

Programs supplied on cassette topes with tut mstructtorts Each program costs f12.95 inc. P&P.
Send cheque with order and name and addres5 (BLOCK CAPITALS.) to

Cambridge Applied Technology, 51 Hinton Road, Fulboum, Cambridge CBI 50Z,
Also available from WASMITH & SONS LIMITED
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BBC Micro Fanatics Required
Do you know your way around the

BBC Micro — spend your spare time
using it?

Beebugsoft t h e  sof tware  house o f  Beebug
Publications Ltd. has vacancies for young persons
with software expertise (Basic and/or Assembler)

on the BBC Micro.
Continued expansion a t  BEEBUG- W o r k  w i l l  b e  va r i ed  a n d ,  w h e r e
SOFT has created further vacancies for p o s s i b l e ,  re f lec t  t h e  in terests a n d
young persons with expertise on the e x p e r t i s e  o f  t h e  appl icant .  Sa la ry
BBC Micro. a c c o r d i n g  to experience.

Successful app l i can ts  w i l l  j o i n  a
growing team of  enthusiasts develop-
ing new software for the BBC Micro
and Electron.

Applications should be made in writing
to t h e  address be low,  a n d  should
include a full curriculum vitae together
with the names of two referees

The Software Manager
BEEBLIGSOFT, PO BOX 50

ST. ALBANS, HERTS.

EN+GMACan you  break the code?

CONTROL A C C E P T ?
ENIGMA is o new type of computer game. In most

games you hove a set of rules. In these games it is
the other way round, The game will be over when you
discover the rule by which it is being played. The
computer will accept or reject cards - your objective is to
discover the rules. There are five rules in all b u t  don't be
discouraged -  the games con be solved -  if you have
enough imagination and perseveronce_

Tio Dealer Deals Ltd, 20 Orange Street, London WC2H 7ED

I Please state machine    P l e a s e  rush me an Enigma cassette_
I I enclose a cheque/P.O. for E,9.95 payable to Dealer Deals Ltd or debit my

Access card No

1 Name

gt
REJECT?

Signature
A d d r e s s

ACCEPT? R E J E C T ?
Available on cassette with full instructions for the BBC

'13. Electron and Spectrum machines, at C9.95 including
VAT, post ond packing. When you've solved all the five
games return the cassette with 64 to us and we'll sendyou another.

Dealer Deals Ltd, 20 Orange Street.
London WC2H 7ED
Access cord holders ring 01-289 2188 24 hours.

Postcode
IM1.1,11

Z:.CertamAdverl.sing Ltd DI •an 1512
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disk drive
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A PROFESSIONALQUALITY unit
designed specifically
to work with your
BBC Microcomputer.

t i r  Comes complete withspecially-screened case,
power supply & data leads.
Utilities disc includes
program to convert most
40-track discs to 80-track

uw,Disk interface (call at thefactory for free fitting) E95
1-4v,To order, see the otherViglen adverts in this

magazine for instructions.

THE TOTAL COMPUTER CONSOL I
Ideal for home, school or business!

Tbis unique total control consol has boon irellysdualty
thseigned to Nein you kee9 SOW tWentiml, ellen. tidy Si,d
W e l  NO mere m a y  wires no mons leer ol Simmers or
heenetion in treneporting horn one piece to smeller Just
Wet et its1 feature. incorporated es optiondi

S i m i *  choose ate er011 you solell to pur000so
woo will construct to your spectre-4.'1.W
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I NC. VAT

•
Fro.

Introductory
offer priceE299

E34.50
p i

41 g o .  t ,  S o n  soblion
-0 C  C e . S O C I S

V .  U o •  11. 1 . 1 0 . 0  wo l t  0 . • • • •

.0•11 01.111/
mei •  /
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Single 100K 12159 inc VAT
Dual 200K  10318 hic VAT

Cased, and price includes cables,
u t i l i t i e s  disc and manual.

The V I G L E N  Special Service
We can also dual to a 514" disc dr ive of  the

requ i red  type w i t h  or w i t h o u t  an in tegra l
power supp ly  uni t .

TEC from VIGLEN
As used by Cumana

BBC Compatible Disc Drive system at

TEC Single sided 40 track 100K IPA"
Disc Drive £129 inc VAT
TEC Double Sided 80 track 400K/

A N Y . . 4 r
EN" Disc Drive 1189 inc VAT 4 / -

/+1-,
A l l  disc drives come complete w i t h  /  , s e
Professional Case • R ibbon cable /  / 0-4 / ,p ,94 4'1
to connect to BBC Micro  • Power /  elr• 654#0it

so•
cable to connect to BBC Mic ro  / A , , p  y-
• Comprehensive Manual  s i t •
Formatting and util it ies /
disc.

/ 0 4
/

/4sc4 14,0' co/+ce .c< -
4c91P " e 1 0 '

4 e * e l t - e v  e *  '



SPEC AL OFFER
FROM

ING

lime Elm
Complete
Disk System
for the BBC
Model B
•  Package assumes you

own a BBC Model B with
switched-mode power
supply plus 1.2 operating
system

Offer includes:
•  Disk Interface (call at

factory for free fitting)
•  100k TEAC 55 Series

Slimline Disk Drive
including case and
all leads

•  User Guide
•  Formatting Disk

uxecofisc:z

•

COMPUTER S U P P L I E S1 5 I e N

Unit 7 Trumpers Way G R E A I  Vq6
Hanwell VV7 2QA
Telephone: (01) 843 9903

#  #

AND INTERFACE 11,10/0''

0

DISK DRIVE N ,

El 99
41111",

/  -

N)'4 •

Kc/ ' 0 •900,
0 +  s ' e  \ ' D  <vc§*

ec;\,(9 s ,  4e#
cz\e• \ e 0  c

cs2> e6 • c c '.,%•t•

INC. #,,,v
VAT e s/  +A-

v
t•-

.4\ \eo ' S '
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ITICILEN
branches out
to offer the best value
in monitors & printers

PRINTERS
Daisy Wheel - -JUKI  6100
Daisy wheel p r i n t e r  18 cps: bi-
d i rec t iona l  &  logic seeking. 10, 12,
15 c131 & p ropor t iona l  spacing up to
220 characters per line.
2K  Buffer, incl .  cables £389.00 inc. VAT

COMPLETE
WORD PROCESSING PACKAGE
BBC Model B f i t ted w i t h
DFS &  View, Green
Moni tor,  Daisy wheel
pr in te r,  disc drive, f
Manua l  &  Format t ing  -
disc, and all necessary 1 1 / 1 1 - -
leads, L1200.00 inc. VAT

220 MICRO USER M a y  1984

f
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antionammommummommemmownQuAlirry
DOT MATRDE

N E W
SPECIAL
OFFERS

/ekco
/

/ + c b  4.s%• '°ceo

fio
6c,bc),,_6c-ccpc,

r  e , • 4  ' c >  ,cre,SP A c s °  t „
N,e c 6 *

mIcRovrrEc
Microvi tec  1431
14" Std-Res £ 1 9 9 . 9 6  inc. VAT
Med-Res £ 3 4 0 . 0 0  inc. VAT
Hi-Res £ 4 4 2 . 0 0  inc. VAT

Epson FX80 F/11. Now Pr in ts  at a speed of 160
- c h a r a c t e r s  per  second! Remarkable range of

faci l i t ies. I tal ics, propor t iona l  spacing, user
down-loadable characters and a lot more.
Beaut i fu l  graphics_ Fr ic t ion feed as well
as t rac to r  feed. £379.00 inc. VAT
Epson RX80 V T.  A most  rel iable /
p r i n t e r  at a real ist ic  price. Offers

Fr ic t ion  feed as well100 characters per second, as tractor / /
feed. L289.00/
inc. VAT

t c e -

4, NO

d i  .9S.



Replacing your cassette with a disk drive means Data
Access in less than 5 seconds! I f  you are looking for a
guaranteed disk drive that's fully compatible, at a price
that includes VAT,  Formatting Disk, User Manual, Case
and Leads, then just look at our all-inclusive prices!

TEAC 55 Slimline Drives
SINGLE DRIVES
CASED
40 TRACK LOOK
40 TRACK 200K
40.110 TRACK
SWITCHABLE 200K
40/80 TRACK
SWITCHABLE 400K

Ind
VAT
LISS
E230
E195

C12. U n i t  7 Trumpers Way10

PP E 3 2 . 0 0
•  These dnves are fully compatible with other computers
and can be still used should you change your computer for another type,
•  Orders welcomed from Educational Establishments
and Government Departments.

Canon Drives

Excl.
VAT

E134.78
E200.00
E169.51

£239 E207.83

Inch E x c l .
VAT  V A T

E160 86
E220 £191.30

TRACK 2COK
40280 TRACK
SWITCHABLE 400K
800K DUAL £ 4 4 0  £382.60
BOOK AND POWER E476-80 E414.60
SUPPLY

Full Twelve
I Months Guarantee

(vuoen, or
DUAL DRIVES
CASED
40 TRACK 200K E 3 1 0  E 2 6 9 . 5 6
40180 TRACK
SWITCHABLE 400K E390  E 3 3 9 . 1 3
40180 TRACKswrrcHABLE 800K E478
DFS KIT £ 9 5
Per hang System 1.004b Accm
with integrated
Power Su i y  Unit E 3 6  80

When °mien . ;  Dual Driven please
slate which layout you prefer A or B

IncL E x c l

1 1 5 1 e n

VAT V A T

E415.66 C O M P U T E R  S U P P L I E S  d P , "

How to order e
By post: To purchase arty of the Items simply fillein the coupon with your requirements. . • , b  , k ( ' '
Enclose your Cheque P.O. or  use your Access! A S  . 4 : . '
Barclaycard Please make cheques payable to:
VIGLEN COMPUTER SUPPLIES and post to A ,  0  4 1
above address. Al low seven days for d r z , +  N P
delivery and add. E8•00 carriage, package d e  0%) e •and Insurance on all Items 4 ' s s
By telephone: Ring (01) 543 9903 e  ,o• ee

,_ nbe,
Credit Card holders (Access,
Barclaycard only)  can  purchase 0
by telephone. Please gtve Card 4 0 0 '  c f .
No., Name, Address and the e . l .
items required.

•

Hanwell lAr7 20A
Tel: (01) 843 9903

#4,e

/  "*C)
/  0  ( , )/ e' A

/  e  4 1 .  /CJV-
/  „ . . . 0  /

e cst ,ics• 4 .  4
- co%

Track
swoch
on rear
panel
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•  surisH MANUFACTURE 4  ALLOWS 8 ROMS ON LINE
1), HARDWARE-BASED ROM SFUCTION AVOIDS SOFTWARE

INTERACTION BETWEEN UTILITY ROMS
4)  SWITCH TO REQUIRED ROM USING MANUAL SWITCH

OUTSIDE THE UNIT
•  RED LIGHTS INDICATE THE SELECTED ROM
•  HIT "BREAK- TO ACCESS ROM. NO NEED TO USE

SOFTWARE commAND
•  INCLUDES ZIP SOCKET, FOR INSTANT CHANGING OF A

SFLECTED ROM
•  INCLUDES BBC CABLE AND ROM SOCKET CONNECTOR
4  INCLUDES SIMPLE FTrrINo INSTRUCTIONS,

JUST PLUG IN AND GO!
please contact Gareth rattler

- 11  Mark  Howard or
Judith Allen at

P U L S E 4 i ,  Micro Plann

Churchnekl Road,
FRODSHAM
Cheshire WA65RDTeL 0e28 35 110

• Assembled in Britain O .  Robust metal case, BBC beige colour
• Complete with BBC cable 4  Fully compatible with Acorn

/BBC DES 4  Can be linked in tandem with SW disc drive for
easy transfer of software .4. Red/Green LED indicates
which side of the disc is in use * Includes 38 page disc
operating system manual 4) Includes 40/80 track formatter
utility disc 4  Uses standard Hitachi hard-cased 3" discs
(automatic steel shutter protects exposed part of disc surface)
4Cs. Additional double -sided r  discs av - s t o c k

1 )  DUAL 3 INCH (2 ir 100K) DISC DRIVE £ 2 9 9 . 9 5  +  V A T
•  MIRROR r  CASSETTE-to-DISC utility progr

Up-loads approx 20 cassette-based programs
(10 on each side of the disc)

Trade enquiries welcome
please contact: Gareth larder

Mark Howard or
•  J u d i t h  Allen at

- Micro Pulse
A D i v i s i o n

PULSE
Churchfield Road,
FRODSHAM
Cheshire WAS 6RD
Tel' 0 9 2 8 3 5 11 0

772 MICRO USER M.9y 1984

For the BBC Computer and the
Acorn Electron

ADVERTISERS I N D E X
A & F Software 1 1 6
AMS 1 6
Acme Software Company 1 5 9
Acorn Computers 1 5 3
Acornsoft 1 2 2 .  19, 19
Alligata Software 7 0
Ambassador Monitors 5 8
Ampalsoft 9 5
Atari 1 8 2
Banana Computers 2 1 2
Beebugsoft 7 4 , 2 1 7
Bel Tech 1 8 1
Betasoft 2 0 6
Big K 5 9
Bit Twiddlers 2 1 6
Bridge Software 1 6 5
British Micro 1 2 9
C.Y.B. Design 2 1 2
C-Tech 1 2 4
Cambridge Applied Tech 2 1 6
Cambridge Computer

Consultants
Cambridge Computer Store
Camp Beaumont
Carson Developments
CCS
Chase Data
Cheetah Marketing
Cla FOS
Commotion
Computer Concepts
Computerama
Computer Village
Co msoh 1 6 2
Contex Computing 1 9 1
Cumana 6 7 . 1 4 6 . 1 4 7
D.A. Computers 2 0 5
DACC 9 4
Data Tap 1 7 3
Datatech 2 1 6
Datac 1 5 6
Datafax Systems 1 8 7
Datapen Microtechnology 1 2 8
Dataware 1 6 5
Dealer Deals 2 1 7
Dedicated Microprocessors 2 1 6
Dee-Kay Systems 2 1 6
Disco Tek 1 2 6
Display Distribution 3 4
Doublemocle 1 2 8
DRG 1 7
Dynabyte Software 1 3 4
Electronequip 1 4
Epic Software 1 8 6
Epson 5 7
Exchange Computers 1 8 9
Garland Computing 1 5
GCC 4 6
Glenhirst 2 1 6
G Diem 1 8 2
GSL Computing 7 7

199
Heliwell Software 2 0 6
Hewson Consultants 1 5 4
Home 8  Business

Computers 1 0 2
Homby Software 1 7 6
Integre* 1 2 1
IIL Kathmill 1 8 5
J.P. Magnetics 2 1 6
Kay-Ess 1 2 0
Kosmos Software 1 0 4 , 1 8 5
Leigh Computer Systems 9 0
Level 9 2 1 5
Lincoln Microsystems 9 3
London Micro Tech 1 5 9

49
179
199
193
169

10
127

44.45
203

2.73.12
35

224

LV L  C O M p u t e r l o w i l  2 0 , 2 1
M-Tec 1 9 3
M LC Computers 1 7 6
MRM Software 1 9 5
Maunesmann Tally 2 2 5
Mayfair Micros 1 8 2
Merlin Computer Products 1 0 0
Microman 2 0 0
Micro Pulse 1 5 5
Micro-Aid 1 1 2
Micro Mix 2 2 6
Micronet 6 4 , 6 5
Micropower 6 6 ,  113, 145,228
Micro-Spares 2 0 5
Microtest 2 0 5 ,  206
Microvitec 3 1
Microware 5 5
Microworld 7 8
Moonraker 1 9 1
MP Software & Services 1 7 6
Music Sales 2 1 2
Musicsoft 1 6 5
MW Systems 1 0 5
National Micro

Centres 9 6 ,  97,158
Newark Video Centre 1 7 6
Northern Computers 2 2 2
Optima 1 0 6 ,  162,189
Opus 5 0 ,  52, 55
P&H Electronics 6 0
Pace 1 1 0 , 1 4 0 , 2 0 8
Paean 1 3 3
Paintbox-Computers 1 3 4
Phi Mag Systems 8 0 . 8 1
Primasoft 1 7 9
Prism 3 2 . 3 3
Proxima 1 8 1
Oual-Soft 1 2 6
AD Laboratories 7 6
Ricksoft 1 8 6
S.P Electronics 2 1 6
Screenplay 2 8
Sequential Software 2 0 0
Silent Computers 1 9 1
Silverlind 1 6 5
Simon W Hessl  Software 6
Simonsoft 1 9 9
Sir Computers 1 7 0
Softeach 1 1 9
Software Division 1 9 3
Software Invasion 1 0 7
Software Supermarket 2 6
Solidisk 7
Spider Systems 1 0 4 .  170
Statacom Dist. 2 1 3
Sulis Software 3
Sunland Software 1 8 6
Superior Software 2 2 7 ,  84. 85
Swift Machine Software 1 7 9
System Software 1 6 9 . 1 8 7
Target Design Studio 1 9 3
Technomatic 8 ,  9, 11
Tech OP 2 0 6
Tekform 1 8 6
Torch Computers 1 3 8 . 1 3 9
TSL 7 6
Twilistar Computers 1 3

223
Viglen 2 1 2 , 2 1 8 , 2 1 9 . 2 2 0 , 2 2 1
Virgin Games 2 2
Voltmace 8 6
Watford

Electronics 36,37,38,  39, 40,41
Wildings 9 4
Wizard 1 8 2
Zygon Products 1 7 3

GAMES WANTED
Everyone has go t  a t  least one

novel inside him, and every
BBC Micro owner  has at  least
one original  game wai t ing to
be programmed.-

-  Zen in the Art  of
Computer Programming

So says our editor iri his
forthcoming book. I s  he
correct though? Have you go t
a games program locked away
in your  subconcious, j u s t
waiting to  see the l ight  o f  day )

If so, get  in  touch w i th  us
right away -  we're Only too
willing to  hear f rom you. A n d
we've go t  our  team o f  experts

ready to  help evaluate your
work and add any necessary
finishing touches.

Of course, i f  i t 's  good
enough, w e  shall w a n t  t o
include i t  in  the pages o f  BBC
Micro User. So send a  copy o f
your original games program.
on cassette o r  disc, to .

The Editor,
Micro User,
Europa House,
68 Chester Road,
Hazel Grove,
StocAport.

And please mark your
envelope clearly "GAME-.
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DUAL
DISK D R I V E

SYSTEM
&JCL 100DB
€ 7 0 0

DELIVERED TO
Y O U R  D O O R *
NO EXTRAS'

!Computer not  Included in once)

UCL 100C 6135.95 UCL 1000 £269.95

ALL DISK DRIVE UNITS
COME COMPLETE WITH.
•  Robon cable to connect

to BBC Micro
•  Power cable to connect

to BBC Micro
•  Power cable to mains

where PSU is fitted
4 Manual and

formatting disk
ABSOLUTELY
NO EXTRAS -
ALL READY T o
'LUG IN AND RUN

UCL 100DS C.269.95

• ••• ucti 300 Serkes4

IC
of

r  EPSON DOT MATRIX PRINTERSexaoToocounv, MO CPS
11X801T 80 Coiurnn TrXICPS
Fxao ac)(c•uron 100 CPS
A#,TQQFTJ 136 COtudin I 00CPS
FR POOFT 136 COlutrin 160 CPI .
STAR DOT MATRIX PRINTERS
Gemini PDX 60 Coiittnn 2 0  CP5 •  . . . . . . .  ......
Gemini P5K 134 CEllUlrin 1 ZO CPS
Delia 10 80 Colornn 160 CP5
Delta IS 136 COlunin 160 CP5
RM.. 10 00 COkienn ZOO CPS
Radix 15 136 Colurrn200CPS
DAISYWHEEL PRINTER
I A ,  Made. 6 1 OD 20 CPS.
JOU Tractor
X.*, Cut Sheri teedet
Ricoh RD I 3005
lisCOn RD 16005
Itdade lib Di 16001
Rinewnical Sheet Feeder

CatOt
POKES INCIL100 VAT, 00LIVERY oil PACKAGING

12
1211.11
1111.11
1421.111
1121,11

r - D I S K  DRIVES A N D  DISKS.
ALL CASES COLOUR MATCHED TO NC,
• Dtr ix 048,41 LNIT5 COME COMPLETE was.
•  R O L ,  Cable to connect to aLK k W ,  •  Power t a b *  to toeinitet
BM( Woo •  Pow*, (ACME to mans where FlU f ined •  Man.al and
lo”,w11,143 dtsit and mik6e5 Paroling P(Astage and insurance
AegoturrtLY MO I N T I M  • M A R I A M ,  To  PLUG IN * N O M A .
0 0 .  1040

U C L  I W O

LOCI ' w e t

tiCL 10000

UCL 200C

Cam/ l o v e  sided. dirktie density, 40 trick 2505Jtitermatted CIVVICOO MO I SS desk drape
;Or,11•itlVi , 0 *  116C s•ro0r ck•nsity
E0inisitMed 1 0 *  8 4  co•Akp density

Muml w i t  b y  lab* ( I n e  w e ,  t w o  singe sided
derwty 40 track dSOK untorrnmed Cheir0e,

FIX; 5 5  M b  &NMI
F .  meted ibbe •  1 l iK kridle densiry
Ilefr•lttEd 2005a 2 ROC dowitie dennty

Dull f l 0 ( '  U .  wird, two tingle toed
&tub* amity Ad track 250k unionwhectCOD 155 dna owes
Formatted I  OM t  2 5 4 0  • ig to  clenuty
todianed ?CO( • 2 INC detebie density

ROC inatctmod styied caw wad, two snot W40.
dositsie densey MO Dims 250k keldinsetted
C O O  S S  d q •  W i p e s
FOrtnatIPII OCR a 2 040 knire dens4y.
Formatted 20*  2  INC cluct1e denNy 1 1 1 1 4 1

C 4.14 double sided. & s e w  *entity MO track 210Kuntrimmed TTAC 553040 drive
Entwistle,/ 20dit 80C snipe density
°maned 40*  SOC doubt de...set

1 • 1 1

LOCL 1190

UCL 1 0 0 0 1

UCL 1 0 0 0 1

•OWN

OW, side My wde t o e  w o  t w o  d o o r , '  w i t b
doubie density 40 track SON unformatted TfAl
SS. disk m e n
tOnsimMitsli MEE •  I  M C  spioe ennui,/
Formadied 40*a 2NC diXibte density

0ik1 Urn, W V ,  tWO tingle sided
04.00 density 40 twit SCOX untormiaded MAC
SSA disk &wet
towatied 2 0 *  • 2 MC wile!, dense).
Pomaded 40*  • 2NC &utile density  1 1 1 9 . 9 1

LIC1. N O D S  1 1 C  9/1c1u,g stye,'  <•14, 9 ,19  t w o  srnort laded.
ciaubm donkey 40 Irak 5 0 *  intik-matted MAC
550 OW Owes
Formatted 2 0 *  •  7 IOC sing,. deitlitY
Ebnitileted Matta E N E  disable density. 1 1 1 9 . 9 1

1111 4111 C • s . ;  .ckT.T.e sided.dowbst density ID track !rob
...dammed Liktsuors, 164405 3 Ola dbeit
Fon‘w,rcree •COK NC s.-Nrre density
Pommeled MOM BBC i o . k w  dendiry 1 1 1 1 , 1 1

NC& W O O  C h a t  s a l  b y  tide tete  w i t h  t w o  dosibie We r t
dOultste dense', I D  crack I  inb unloensoted
Ailksidr•sh• Wirt Ow C/flvel•
Fmnatted 4 0 *  a 2 OK 'mole berbby
Formoixrd11031•  2 SOC Otsible 1,114,145a 1 1 1 9 . 9 1

Osimi mielet t aw  mitits two eldszyle skied
idesibit density  Emi b e c k  r i m s  i,ymikbeened
Si•lutints !MEESE disk 01015
.0m1.11121:1 40* • 2 OK snow dankey
Fonssaned SOCK • 2 NC *Mite (dimly 1119 .91

S K I  •COOM

5SitS0 40rP1eet p a s t e  to
5500 40 TM Pet Pot dt 10
DIOCO 40 rts Po Pack et PO

-BEL

S I K  r T. a I t n . r ç  d y e d  I n  W i t h  t t c t CS,M.CAF sided_
dixoble density BO reata l i n t  ureornmed
Atimisibisni MOWS) Os* &Pies
Fonweited MOOK a 2 M C  single nerro•cy
Form/wed ElObit •  2540 dOotme density 1 1 1 1 . 9 1

W t .  4000C C a s e d  tkouoie Wet ! .  double density M O M  TIOCk
SCOW fob iintonwwwli TEAC 5SF dilk dtive   1 1 1 9 . 9 1

UCt  4 0 0 0 0  O t i a l  side by  steke COW w i n  t w o  da_ible Sided:
d ime*  Clenkily M O M  Mirk WOK/Penis i i r tomai led
riAt sir; am rif1,11   1 , 1 1 9 . 9 1

LOCL 600001 Dual  scaOin East wain two &iota tided.
Mob* demo). 40410 Meek 50*J'tre0 witotrnatted
TEA( 550 disk drives   1 4 1 1 1 4

SKI 41100.  t iec  inat(iNtig sired taw nittn two doodle * M K
ck,oty 40110 track SCO5,1 lab untoonimed

rEOC 55F disk doses 1 1 1 1 9 1

CONTROL DATA FLOPPY DISKS
1 13 00 0 9 S O 4 ( 1  fel ilme EEO Or 10
El l )? L I M O  96IPIPei Pok dr ID
KIM 97 M O O  lie 7Pliker Pack 0 10

PR/CES INCLUDE VAT,  DEuVERY•& PACKACANG

v e  SI
E l l  MS
533 57

STANDARD RESOLUTION M I C R O V I
COLOUR MONITORS
•  Matching 138C COLOURS •  RELIABLE 12 MONTHS WARRANTY
•  40 -64  CHARACTERS •  D O T  PITCH 0.63mIn
•  FULLY COMPATIBLE W I T H  MOST COMPUTERS

L •  L O W  POWER CONSUMPTION •  EIRIT5H MANUFACTURE
NI ,  P R I C E  INCLUDES VAT.  DELIVERY • & PACKAGING 21441 .91  ..411

( i , q I I V I R I A L
COMMUNICATIONS
COMPANY
ROYD NOOK. ROYDSTONE ROAD,
BRADFORD, WEST YORKSHIRE.

LIZEL: BRADFORD (0274) 3901 14

r  O R D E R  F O R M  -  ALL IN THE ORDER FORM AND SEND IT WITH REMITTANCE T O : -
Universal Communications Company. FREEPOST. Roydnook, Roydstone Road, Bradford, W.  Yorkshire BD3 7BR.
PLEASE SUPPLY THE FOLLOWING

ITEM OTT. PRICE

LEASE ALLOW 28 DAYS FOR DELIVERY
DELIVERY TO ANY ADDRESS IN U.K T O T A L  PAYA B L E

TOTAL NAME
ADDRESS
P O S T C O D E
TEL. NO.

1 enclose a cheque/Po for a total of E
made payable to U.C.C.

Signed



If looks could
other ROM boards would be dead

Telephone orders welcome

r  COMPUTERVILLHOE

NHS
11115 611414
.6,

• ••••,51A
•51.117411•

:55 MPS
RAS e l i t

/1111411
MS Oil 5

Gtemlin

13111HO
111111 61414

13100
1141 43,A 4
en,

=NHS
MI 0 0  .1

Wordwise

SIMNUR

1•••A E  :•111

,•> •N•c,S

Features CVX 16
*  U p  to 16 paged ROMs. Fully buffered.
*  Easy fitting: No soldering. No track cuts. Simply plugs in.
*  Automat ic switching during load operation allows paged ROMs

to be stored on disc.
*  1 6 K  RAM option easily addressed from BASIC or ASSEMBLER;

can be directly loaded from disc.
*  Uti l ises inexpensive industry standard 6116  CMOS RAM.
*  Optional battery backup.
*  Software switchable banking of 8 +  8  or

1 + 1 paged ROM sockets facilitating software development.
*  Ful l  documentation. E46 (Inc. VAT)

AVAILABLE DIRECT

or f rom your  BbA d e a l e r

COMPUTER IJILLROE LTD.
Hazledine House, Telford Town Centre, Telford TF3 4J L

Telephone 0952 506771

CENT1PUTEA
UILLFEE
ROM/RAM
Expansion Board

1.1.14•0131



You are looking at the sleek, ultra modem
lines of the latest dot matrix printer from
Mannesmann Tally; the people who probably
have more experience in computer printers
than just about anyone.

The MT80 is a high quality, low cost 80
column, 80 cps printer that will complement
.my oftoday's micros in looks and quality; in
either the home or the office.

It has been designed with industry-

compatible interfaces in hardware and
software.

Experience tells us exactly what you want
from a printer—The MT80 has dual density
dot addressable and line graphics. An easy
change, long life cassette ribbon. It can handle
both tractor-fed fanfold and single sheet
paper. There is a unique quick tear facility
giving you a clean cut along the entire width
of the paper. And it even has an optional

sound reduction kit for those of you who like
to hear yourselves think.

But best of all, it comes equipped with
another valuable asset. A Nfery attractive price
tag.

Contact your nearest distributor or send
for our colour literature.

Mannesmann Tally Limited,
Molly Millars Lane, Wokingham, Berkshire

2QT Tel: (0734) 788711. Telex: 847028

MANNESMANN TALLY
CREATING THE RIGHT IMAGE IN PRINT

• f( rfifi I IfINI:TORS c.K SUPPE LES LTD vEs ioN-9 , , v r k  -MA hi 9 o F F  ifff2•K tf iLLWNI fA TA COLCHENTEK I a I H  1 KIVA 11RMINM S WOKING g..41162. •  E K K I R I P I T O S t  CARA M I A  COMMUNI(:ATIONSDUKIJN 4.rafite,

1111 . 1111 i l l



loong.
ICRONIX BRING URINATION AND LOWEST PRICES FIRSII

MX150: 1 0 0 K  Single 5/" E140
MX151: 2 0 0 K  Single 5/" £180
MX152: 4 0 0 K  Single 51" E199
MX152A: 400K Single 5/"

+ 40/80T Switch E229

Only MICRONIX have the complete range of disk
drives including the new industry standard 3_5"
Microdrive. Ready to run high quality Japanese drives
beautifully boxed in metal case in matching colour

and supplied complete with *Power Cable *Disk Drive
Cable •Formatter Disk •DFS Manual.

Full 12 month warranty. Generous Dealer and
Educational Discounts available.

3 CHINON

111111111P1O0K Single 3"E.1-5;)1111111111.10/• M X 1 3 5 0 :  100K Single 3.5" C150
MX230: 200K Twin 3" £299 M X 2 3 5 0 :  200K Twin 3.5" £299

5-1" TEAC and CHINON DRIVES

200K Twin + PSU E299
MX251: 4 0 0 K  Twin + PSU E375
MX252: 8 0 0 K  Twin + PSU E420
MX252A: 800K Twin + PSU

+ 40/80T Switch E 4 5 0

Prices dO C a r r i a g e  and VAT. Add ES for next day delivery 1 5 1 / 4  VAT to t o s t . ,

m i c r o n t x  S u i t e  2,26 Charing Cross Road, London WC2.
Tel: 01-240 0213/0217. Telex: 295173 VILORD G C 4 1 1 1 P



• e t i n t  T t • • •
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511'012

LT9S
A highly-addictive multi-stage 3D race game. You steer
your car left and right, accelerate and decelerate as the
opposing cars weave about the road. There are five
different stages including night, snow, desert, and
riverside scenes. To qualify for the next stage, you must
finish in the top twelve. Incredible graphics give the
Impression that you really are taking port in the race.
Highly recommended, and destined to become another
top-seller for Superior Software.

RELEASE...

' W E  PRY UP TO 20% ROYALTIES FOR HIGH QUALM, MC MICRO AND ELECIIRON PROGRR

OUR •  RAMS RRE NOW
AVAILABLE FROM OVER 1000 WW1'S 1111ROUGROUTIM IIII AND OVERSEAS.•SEE YOUR LOCAL, DEALER!

BATTLETANH (32K) 6 7 . 9 5
An excellent game, mode possible on the ABC compute( only by the unique use of
a dual-screen display and specially written plotting routines. You ore a tank
gunner looking out onto a mountain plateau. You see the distant mountains and
the pyramid obstacles —and also the enemy tank. Your task is to shoot it before it
shoots you. A scanner is displayed in the bottom right-hand comer of the screen.
This displays the position of the enemy tank relative to you. You can then turn to
get the tank in view. The next stage is to position the tank in the rectangular
viewfinder by fine adjustments of your controls.
(KEYBOARD or )0YSTICKS)
***NEW RELEASE...

SUPERIOR SOFTWARE LTD.
Dept. BMUS, Regent House,
Skinner Lone, Leeds 7
Tel: 0532 459453
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GUARANT411
(1) A l l  our software is ova iloble before we advestise
(2) A l i  out software is despotched within 48 hours by first-class post
(3) i n  the unlikely event that any of our software fails to lood, return your

cassette to us and we will immediately send a replacement.
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Run through the
creepy mansion

d to rescue the
er jewels dodging ghosts and
cing spiders. Leap over
n-smeared spikes,

•-limper along moving plat-
forms and contracting
floorboards, and use powerful

ngs to propel you onto
rhanging ledges.

rb animation and sound
effects.
only
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AI/A/LABILE FROM A L I  3 0 0 0  RETAILERS INCLUDING SELECTED
BRANCHES OF BOOTS.
JOHN MENZIES d iA le

the lolkronno top biles ere A N D  Wi t  SMITH 1 0
.r.olahle tor both the BBC Micro ord Electron • Adler Gonna E l  9Si
Sande* at 3 o'Clock ES 95/Poloonividw ET'S/Croaker E l  95!
Felix i  t he  Factory E7SeriFokx and e s  Frwt Monet . . .  [ 7  BSI
Chess 17.116/Drmy ES 95.4.cepe front Meonbaeo Mph.  ( 7
Cybertron Meeeren E7 %Ammon L 7 BEOIrnerveleeerc TrildfilWl B 9 5 /
Poxitron Ell.95/Advenrarre C7 95
SHOWROOM. NORTHWOOD HOUSE, NORTH STREET,
LEEDS 157 2AA ( 0 5 3 2 )  458800
MAIL ORDER: MICRO POWER iTO.
Evga RECENT STREET. LEEDS 157 4PE
Tel: 0 5 3 2 1  6831  S6 /696343  P  B 5 E p  per order
SPECIAL OeFFR Deduct Et oe t  catanlic o r d l I R M I t w o  0'. " m r.

o n i r r E N  ANY PROGRAMS,'WE PAY 2095 TIOYALTIES,
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Explore EWE LO PEs
— the hands-on way
Larger letters for
little ones
Stepping motors

step by step
PLUS lots more
games, utilities
and techniques
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