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MUSIC MICRO PLEASE!

The highly acclaimed

musical synthesizer
For the BBC Model B & Commodore 64 microcomputers

A musical package for users of all ages
For the beginner or the accomplished musi-
cian, the superb touch sensitive Echo key-
board will soon have you exploring the mus-
ical possibilities of your micro.

Complete with Software
Supplied complete with Orgatunaster i n
disk or cassette form. A powerful, yet easy to
use software allowing you to mutate various
instruments such as piano, flute, violin and
piccolo, as well as providing a wide range of
percussion effects, and a synthesizer mode
allowing you complete control of the voice
envelopes, so you can design your own
sounds.

AdiMEM.
Regent House, Lemon Street,

Sandiacre, Nottingham NG10 SDI
Telephone (0602) 394000

Optional speaker/amplifier
Echosound, a speaker
amplifier combination
capable of delivering
more than 5 watts to
its 6 '  double cone
speaker, is available
for the BBC micro, At the tweak of a knob,
you can switch from the whisper of a sob-
bing violin to the roar of a fairground engine
The Future. Designed not only for today, but
with the future in mind. A continuous pro-
gramme of new software is being produced,
aimed at providing you with ever new excit-
ing sounds and capabilities from your Echo
keyboard.
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COMPUTERS
Acorn Electron Standard ALA01 with 5 Pack
Acorn Electron Yorkshire TV Pack
BBC Model B
BBC Model B with DES
BBC Model B with DES/MW 200 drive
Amstrad CPC 464 with Colour Monitor
Amstrad CPC 464 with Green Monitor
Apricot Fl with Free Yangyen Monitor
Apricot Re with Free Yangyen Monitor
Sanyo DR101 Cassette Recorder
Acorn Electron Business Pack with view/view
sheet

with trade in

APRICOT El SOFTWARE
Sage Sales/Purchase/Nominal/Stock/Invoicing
As above hut including Payroll
Dbase II
Wordstar

129.00
1149.00

339.00•
469.00•

559.00
339.00
229.00
995.00
799.00

39.95

239.00

425.00
495.00
495.00
325.00

DISK DRIVES
Cumana CSX 10040T single, no psu.(100k) 1 0 9 . 9 5
Cumana CSX 200 SOT single. no psu.(200k) 1 4 9 . 9 5
Cumana CSX 400 SOT single, no psu.(400k) 1 7 9 . 9 5
Cumana CS 100 40T single. with psu.(100k) 1 4 9 . 9 5
Cumana CS 200 80T single, with psu.(200k) 1 8 9 . 0 0
Cumana CS 400 For single, with psu.(4d0k) 1 9 9 . 9 5
Cumana CD 20040T dual with psu.(2(X0k) 2 6 9 . 0 0
Cumana CD 400 80T dual with psu,(400k) 3 1 5 . 0 0
Cumana CD 400/5 40/80T switched, dual.
psu.(400k) 3 5 5 . 0 0
Cumana CD 800/S 40orr  switched, dual.
psu.(800k) 3 9 9 . 0 0
Disc interface kit, unfitted with DNFS ROM 1 1 9 . 0 0
Disc interface kit, fitted with DNFS R DM 1 1 7 . 0 0
Torch 280 disc pack, with perfect software and
Z80 second processor 6 9 9 . 0 0
Pace 40/80 Track switchable 800k dual o n l y  299.00
AMS 3" Hitachi 100k s p e c i a l  offer 109.00
AMS 3" Hitachi dual 200k s p e c i a l  offer 199.00
Box 40 Track Parrot discs with plastic box 1 6 . 0 0
Box 80 Track Parrot discs with plastic box 2 5 . 9 5
Sony 3.5" Single sided discs 4 5 . 0 0
Sony 3.5" Double sided discs 5 8 . 0 0
(All disc drives supplied come with manual, format disc
and all necessary cables etc.)

ROMs & SUNDRIES
AMX mouse superb plus software
Wordwise ROM
Wordwise plus ROM
View ROM
View sheet ROM
Disc Doctor ROM

BRANCH NETWORK
Glasgow
11 Bath Street
Glasgow 041 332 1116
415/419 Blythswood Court,
A nderston Cross Centre,
Glasgow 041 226 3011

89.95
39.95
52.00
58.00
52.00
33.95

Edinburgh
12 Leven Street,
Tollcross,
Edinburgh 031 228 1111
4 St. Andrew Square,
Edinburgh 031 557 2087

ACORN DISTRIBUTOR

SPECIAL OFFER
Word Processor System
a) BBC B plus DFS
b) Cumana Dual 200K Drives
c) Vanyen Monitor
d) View and Viewsheet
e) All leads, cables etc.
f) Shinwa CPA 80 Printer

LIMITED OFFER
ONLYE999 INC.

ACORN MICROS IN SCHOOLS SCHEME
SPONSOR

HOW TO ORDER: DEALERS.
ORDERS by post welcomed: please detach coupon and
mail with payment.
Telephone orders welcome call 031-228 1111 or 031-228
1261.
We also welcome Government and Educational orders
All products supplied include our  own 12 months
guarantee backed by our own service centre staffed by
fully qualified engineers.
Order with confidence. 7 days money back guarantee.
All charges include V A T  and carriage charges by
courier, Dealer enquiries welcome

FIVIAIL ORDER
To:Microworld Distribution,

Dept. AU,
4 St. Andrew Square.
Edinburgh EH2 2DB

Iplease send me

1
Aberdeen
77 Holburn Street. I
Aberdeen 0224 571735

Despatch Dept. I
Constable House,
Hopetoun Street.
Edinburgh EH7 4NF
031-556 01913(240 1

1

1
PRINTERS

Epson RX80 matrix dot
Epson RX80Frr matrix dot
Epson FX80 matrix dot
Epson FX100 matrix dot
Epson W1500 matrix dot
Epson DX 100 Daisywheel
Epson DX100 Keyboard
Epson DX100 Sheet feeder
Epson Serial 1/F with 2K buffer (8145)
Printer cable for any printer (1m)
Printer cable (I.5m)
MCP40 printer/plotter
Canon 1080A N W  (80 Col)
Canon I058A NLO (132 Col)
Juki 6100 daisywheel 20 cps
Olivetti JP101 sparkjet
Seikosha GP700A
Brother EP44 typewriter/printer
Shinwa CIA cp80 100 cps
Canon PJ I I85A Colour Printer
Juki 6300 40 Chr Pr Second
Brother HRI5 Daisywheel

SANYO PROF SERIES
Sanyo MBC 550 16 bit Micro single drive
Sanyo MBC 555 16 bit Micro dual drive
Sanyo Printer cable
Sanyo CRT 36 green monitor
(above include Wordstar. Calcstar etc.)

259.00
279.00
379.00
599.00

1250.00
399.00
189.00
245.00
69.00
15.00
17.50

119.95
319.00
449.00

only 369.00
125.00
365.00
239.00
219.00
499.00
799.00
399.00

MONITORS
Microvitec 143I/MS4 Standard colour 1 9 9 . 0 0
Microvitec 145I/MS4 Medium colour 2 6 9 . 0 0
Microvitec 1441/MS4 High 3 9 5 . 0 0
Microvitec 1431/AP/MS4 (PAL/AUDIO) 2 2 5 , 0 0
Sanyo NB colour only 1 6 9 . 0 0
Zenith 123 EA Green Monitor 7 9 . 9 5
Zenith 122 EA Amber Monitor 7 9 . 9 5
Cable CE 370A colour monitor only 1 4 9 . 0 0
Yangyen Swivel Green Monitor (F1 Compatible) 109.95
BMC High Resolution Green Monitor 1 1 0 . 0 0

Right is reserved to alter prices without prior notice.

599.00
899.00

18.00
125.00

enclose a cheque for
My credit card no is

Access/Visa/American Express (delete)

Name

Address

T e l . N o
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your computer
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Mike Barwise answers your questions about connecting an
eight bit only printer to the Atom and linking to toolbox ROMs
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Colours by interrupts—page

Logo: The language for learning 6 5
Joe Te l fo rd  b r i ngs  y o u  t h e  background t o  t h i s  popu la r
language in schools
Education news 151
Nick Evans: topics include Micro tex t  l icence fees, Acorn 's
International Educational Software Catalogue, and the suc-
cess of the MEPs bar code reader
Software reviews 1 5 5
New for schools - Answer Back-Senior Quiz, Vectors and
Word Skill

Acorn User
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Issue number 33

Cover i l lustration
by Carol Moss

1C O N T E N T S

•  Business news 1 2 9
News about  databases, sof tware and
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To use the ABC business micros and
other Z 8 0  second  processors  t o  fu l l
advantage i t ' s  use fu l  t o  unders tand
how C P / M  w o r k s  E d w a r d  B r o w n
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Is the ZEP100 second processor
Torch a  w o r t h y  con tende r  f o r
cash?
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•AMX Mouse
•RAM/ROM boards
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159
164
167

Which w a y  t o  expand?  C h r i s  D r a g e
points you in the right direction
•Software for modems 1 7 6
Jeff Ashurst assesses six packages

Languages: Logo 6 5
The first art icle in our series on languages deals with Logo
renowned for its use in teaching problem-solving skills
Colours by interrupts 7 3
Tristram M a b b s  b r ings  you  h i g h  resolut ion,  mul t i -co lour
graphics without eating up too much memory
Plotting equations 8 2
Impress your Maths teacher by plotting equations with Nigel
Jennings Graph  program
DIY Icons
Brian Lienard presents his graphics editor
Measuring resistance 1 1 9
Use t h e  A D C  t o  measure  electr ical  res is tance w i th  Pau l
Beverley

86

Four Logos reviewed
Education software listing
Cartoons by computer
Chris Drage reviews alternative keyboards
CP/M corner: hints for Z80 users
Capital Test: checks for upper or lower case characters

Acorn User  welcomes submissions f rom readers.  Ar t ic les  should b e
typed, double-spaced test with diagrams and screen dumps on separate
sheets, or on disc in Wordwise (saved as a *SPOOL file using option 8) or
Viewformat. Leave large margins to allow space for editing.
Please enclose all programs on disc or cassette, with listings i(possible.
Also follow the style used in presenting listings in the yellow pages sec-
tion. Photos should be 35mm, o r  larger,  transparencies, o r  5in by  7in

Notes for authors
black and white prints. Ensure your name is on everything, and keep a
copy. Enclose a suitable stamped, addressed envelope if the submission
is to be returned. Attach a short letter with the article giving its title with a
day time phone number if possible. Address your article to the Technical
editor. Art icles are acknowledged on receipt, but not submissions for the
regular columns, letters pages and competitions. Please limit telephone
enquiries to the Technical editor to Wednesday and Thursday afternoons.
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A l i l
The AMX MOUSE is an advanced opto-mechanical device which
brings to the B.B.C. micro facilities hitherto only available on more
expensive machines. It enables you to use advanced features such
as ICONS, WINDOWS, and POINTERS in your own programs.
The AMX MOUSE can be used with ordinary programs to replace
the cursor keys and with the AMX software it turns the B.B.C.
micro into a far more user-friendly device, enabling beginners to
quickly learn to use the computer for a wide range of purposes,
including COMPUTER AIDED DESIGN, Word Processing, and a host
of business uses — to say nothing of its inclusion in games software.

A further range of software will be released in 1985. Starting with
"DESK TOP MANAGER".

The AMX MOUSE — an advanced three buttoned mouse which simply
plugs into the B.B.C. user port drawing its power from the computer,

AMX ART GRAPHICS PROGRAM
OPTIONS
CLEAR •

CURRENT
PATTERN

I I _._111M111M-11W

GRIDLOCK
FAST
SLOW
SERIAL
PARALLEL I /
TAPE
DISC
"COMMAND
CANCEL

PATTERN BOXES

The AMX ROM — contains fast machine code routines for creating on
screen windows, icons, and pointers and enables to MOUSE buttons

use with commerial software such asto be programmed for
Wordwise and VIEW.

Please send No A M X  MOUSE package/s
(including AMX ART and EPROM) at E89.95 inc. VAT and P&P.
I enclose a cheque/PO for f  o r  debit my credit card.

LI  Visa
El Access

Card No.

Name
Address

I I 1

Signature  D a t e

media for AM X ART) Casse t te  3 "  Disc 5 1 "  Disc
To: Advanced Memory Systems Ltd., Woodside Technology
Centre, Green Lane, Appleton, Warrington. WA 4  5NG, England.

(Please tick choice of

If not available from one of our main dealers, fill in the coupon and we will send you an
AMX MOUSE with AMX ART with our full no quibble money back guarantee. OR
Ihnne flg25 GO?SqlrE7907 for instant Access or Visa orders

A MANUAL describes how to operate the MOUSE and the ROM
routines which are available in both basic and machine code
programs.
AMX ART — a superb computer aided drawing program on both tape
cassette and a 5i" floppy disc with its own manual. It is suitable for
a wide range of uses including preparation of illustrations,
architectural and engineering detail drawings, teachers' worksheets,
and just creating your own pictures. It soon becomes addictive.
AMX ART includes full use of on screen menu boxes, icons, and pull
down menus so that beginners find it very easy to learn and gain
confidence in the use of the B.B.C. Micro.
An ICON DESIGNER program which enables you to create and store
icons for use in your own programs.

Icon No. 23 Load/Save
I L o a d  c u t d

Icon file: R. C4ARS1

mOCIE
X di a  * • 00 I v  an

Save o n t

lc)\\ x  +•  :  I I  C I  3  El f l

TECHNICAL REQUIREMENTS

Vordwise• is a vvordprocessing program by Computer Concepts.
'View' is a word processing program by A , : , ! !  Ltd,

The AMX MOUSE can be used
with any B.B.C. Model B
computer fitted wi th  the
Operation System 1.2 and is
compatible with the second
processor and disc or tape filing
systems.
The AMX MOUSE is adjustable for sensitivity via software
control and three buttons can be programmed to simulate 24
different key codes.

The AMX MOUSE may be disabled by a simple software command
and will then not interfere with normal operation of the computer.
The AMX ART programme
enables users to print out screen
displays using any Epsom
compatible dot-matrix
printer. Owners of
non-standard printers
may use their own
screen dump routines.

PRO6RAM
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MD 800
E312.17
+ VAT = E359

HTEFI

MD 800P
£373.04

+ VAT= Eat

These are high capacity,  precision drives with dynamic clamping and very low power consumption.
All drives ore supplied with cables, a  very comprehensive utility/format disc and a manual.
MD 400 — 400K (800K double density) 40/80 track switchable double sided single drive.
MD 800 — 800K (1600K double density) independently 40/80 track switchable double sided dual drive.
MD 800P — 800K (1600K double density) independently 40/80 track switchable double sided dual
drive unit with built-in power supply and monitor stand.

Opening Hours: Mon-Fri 90m-6.30pm M a i l  Order: Cheques or bankers draft
Sat 10am-5pm (ample parking) p a y a b l e  to Akhter Instruments.
We accept telephone orders on Barclay D e l i v e r y  free of charge (UK only)
and Access Cards.

C O M P U T E R  0 1 3 0 L I P  2 8 / 2 9  BURNT MILL, HARLOW, ESSEX CM20 2HU UK.TEL. HARLOW (0279) 443521 TELEX 818894 AKHTER G Dealer Enquiries
Welcome
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SUNDAY IA irEARUARY 1985

AT 2.30 i n  t h e  morn ing  o f
February 20, Hermann Hauser
and C h r i s  C u r r y,  t h e  t w o
founders o f  A c o r n ,  s i g n e d
away their controlling interest
to the Italian company Olivetti.

This combinat ion A c o r n ' s
strength in research and edu-
cation with Olivetti's business
and international markets i s
seen as a potent combination.

Now the industry will look to
Sinclair, which is  not without
problems, and Amstrad, as the
two other large producers of
micros in the UK for an indi-
cation o f  t h e  s t a t e  o f  t h e
market.

Olivetti's s t a k e  w i l l  c o s t
about E 1 2  m i l l i o n ,  t h r e e -
quarters of which will be used
to al low for  the reduction o f
value in stock caused by price-
cutting, and losses in the USA
and G e r m a n y.  A c o r n  h a s
announced that its total losses
for the six months to January
will beEl lm.

This agreement wil l  be put
to Acorn shareholders a t  an
extraordinary genera l  mee t -
ing in the next month.

Olivetti, which is showing a
series of TV adverts based on
the M r  Men characters, w i l l
have a 49.3 per cent share in
Acorn w i t h  t h e  r i gh t  t o  i n -
crease this to  50.1 p e r  cent.
Hauser and Curry's share will
be cut from 87 to 36 per cent.

The whole structure of  the
company is being revised, and
a new board appointed. A total
of 120 people w i l l  b e  made
redundant.

It a p p e a r s  O l i v e t t i  w i l l
support Aco rn  i n  go ing  f o r
education contracts in Europe,
but con t r a r y  to some reports

Acorn—a vup
From little
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— Acorn i s  not  pul l ing out  o f
home compute rs .  D e v e l o p -
ment plans for the BBC system
look safe  and  Electron p ro -
duction is continuing.

Elserino P i o l  o f  O l i ve t t i
stressed Acorn's 'outstanding
technical expertise' and 'wel l
established pos i t ion '  i n  t h e
educational marke t .  A  j o i n t
statement b y  the  companies
added tha t  Aco rn  w i l l  h a v e

THE BBC has said i t  is 'ex-
tremely satisfied' with the Oli-
vetti d e a l  a n d  expects n o
change i n  the contract with
Acorn.

But speculation continues
over the future of the Electron
and ABC business micros.

With 1 0 0 , 0 0 0  E l e c t r o n s
unsold, a n d  t h e  amount o f
components i n  stock, Acorn
will undoubtedly have to pull
out a l l  the  marketing stops
available. The fear is that by
next Christmas the Electron
will b e  outdated a n d  t o o
expensive.

Production of  the ABCs is
reported to have stopped and
Olivetti will no doubt hold back
release of  the range until a
strategy of dovetailing it into
its o w n  products i s  estab-
lished.

However, the Communica-
tor looks safe. Its accent on
communications with built-in
software and small s ize for
under E1000 has already been
established with the OPD from

As a 'cheap version' of the

access t o  O l i ve t t i ' s  i n t e r -
national marketing to create 'a
major drive in the world's edu-
cation markets'.

There will be four new divi-
sions within Acorn: education
and t ra in ing ,  sc ient i f ic  a n d
industrial, b u s i n e s s ,  a n d
consumer. H o w e v e r ,  t h e
emphasis will be on the former
to reduce Acorn's dependence
on t h e  'vo lat i le  h o m e  corn-

N E W S

BBC micro, the Electron has
had a n  u n h a p p y  h is tory.
Although w e l l  received i n
1983, it missed the Christmas
rush and Acorn's decision to
keep the price at £200 against
opposition l ike the  Amstrad
and Spectrum in the Autumn of

puter market'.
Four p r e s e n t  m a n a g e r s

have b e e n  appointed heads
of t h e s e  sec t ions .  H a u s e r
and C u r r y  w i l l  b e c o m e
deputy c h a i r m e n  a n d  t h e
present acting chief executive
Alex Reid wi l l  become chair-
man. T w o  o t h e r  d i r e c t o r s
will b e  p l a c e d  b y  Ol ivet t i ,
and a  m a n a g i n g  d i r e c t o r
brought in.

Beeb safe, but ABCs under review
84 must be seen as a mistake
in retrospect.

AB Electronics is still build-
ing E l e c t r o n s .  C h a i r m a n
Henry Kroch explained pro-
duction was  a t  a  'very low
rate', mainly because of  the
stocks.

What caused the big crash?
BEHIND all the figures lies the
fact that Acorn simply ran out
of money. The company spent
E4m o n  adver t is ing t o  s e l l
300,000 c o m p u t e r s  o v e r
Christmas and only sold two-
thirds of that figure. And that's
a lot of computers not to sell —
hence t h e  E70 reduct ion i n
price on the Electron.

The company m igh t  h a v e
ridden ou t  the storm bu t  fo r
losses in the US and unfavour-
able Press and market reports
which undermined i t s  c red i -
bility. Creditors got itchy, and
all i t  took was for a few to ask
for the money owed them and
the bubble had burst.

One of the companies start-
ing ABC assembly pulled out,
as d i d  another  o n  t h e  B B C
side. However, Acorn has had
close co-operat ion f r o m  i t s
biggest manu fac tu re r,  A B
Electronics, which assembles
BBC micros and Electrons in
Wales.

This c o m p a n y ' s  s h a r e s
were r iding high through the
troubles, d e s p i t e  A c o r n
accounting for a large part of
their business.

Details o f  Acorn's restruc-
turing h a v e  y e t  t o  b e
announced, but 120 staff are to
go a  quarter of the total work-
force.
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bRIR STAR QUALITY
Itt down to earth prices.

Vt,itien it  c o m e s  to
p n n t e r s ,  w h i c h e v e r  w a y
y o u  \ o a k  at  it w e ' v e  g o t
t h e  l o w e s t  p r ices ,  t h e
w i d e s t  r a n g e  and  the
b e s t  b a c k - u p  s e r v i c e  in
the  country
\ N h a t  y o u  w o n t  g e t  i r o m
u s .  a r e  s p e c i a l  g i l t s ,  o r
i a l s e  p r o m i s e s  — lus t
h o n e s t  v a l u e  a n d  a  tu i ty
g u a r a n t e e d  a l t e r - s a t e s
s e r v i c e

SPECIAL OFFERS
B r o t h e r  -  M 1 0 0 9  E173_86 V A T  -  M I L S %
5 0 c p s  4 .  b i - d i r e c t i o n a l  41, log ic  seek ing  fib 9 6  c h a r s  p lus  in te rna t iona l  arid

g r a p h i c s  4 , 9  x  9  m a t r i x .

G e m i n i  1 0 X  E189.95 -I- VAT -
1 2 0  c p s .  •  b i - d i r e c t i o n a l  •  l o g i c  s e e k i n g  •  ' f r ic t ion ,  t r a c t o r  a n d  ro l l

ho lder  s tandard  d o w n  loadable  characters  0  ultra high reso5ution
8 0  cols.  I B M  PC vers ion  avai lable .

Kat ia-Taxan KP 8 1 0  E257.00 =  E M I %
Near letter quality•  160 cps •  bi-directional • 9 6  chars p lus  graphlcs

•  Sprint sizes titi 9 x 9 matrix.

TI M E M
C o s m o s  J P  BO 5 : 1 6 9  9 5  V A  T 5 : 1 9 5  4 4
E p s o n  H I M )  9 8 . 9 5  +  VAT -  2 2 8  7 9
E p s o n  R X 8 0  C 2 2 8  9 5  +  VAT C 2 6 3  2 9
E p s o n  F X 8 0  3 1 9  .95  V A T  — E 3 6 7 . 9 4
E p s o n  F X 1 0 0  E 4 9 8 . 9 5  V A T  -  E 5 7 3 . 7 9
S t e t  G e m i n i  l e x  £ 1 8 9 . 9 5  *  VAT £ 2 1 8 . 4 4
S t a r  O e t t a 1 0  t 3 1 9 . 9 5  4 -  VAT . =  E 3 6 7 . 9 4
S t a r  R a d i x  1 0  £ 4 9 8 . 9 5  +  VAT E 5 7 3  7 9

COMPLETE RANGE

C a b l e s  4 .  P a p e r  OP R i b b o n s  4110 S h e e t  a n d  t r a c t o r  f e e d e r s
41. I n t e r f a c e s

I f  y o u  h a v e  a n y  t e c h n i c a l  q u e r i e s  o r  w a n t  o u r  l a t e s t  p r i c e s
p l e a s e  t e l e p h o n e :

C r e d i t  c a r d  h o t  l i n e . . .  0 1 - 4 8 2 1 7 1 1

©Certain Advertising Ltd 01-930 1612

Brother  H R 5  Ring for  prices
Brother EP44 Ring for prices

DAISYWHEEL
PRINTERS
B r o t h e r  H R 1 5  R a n g  f o r  p r i c e s
J u l t i  6 1 0 0  £ 3 2 5  +  VAT

C37.3. 75

i latastar Systems UK
Unicorn House,  182  Royal College Street, London NW-I 9 N N

Telex 295 931 Unicorn 0  Te l e p h o n e  01-482 1711

THERMAL MATRIX
PRINTERS •

•

P l e a s e  a d d  i )  to r  d e l i v e r y,
w e  g u a r a n t e e  4 8  h o u r

d e l i v e r y  t r a m  p a y m e n t
P e r s o n a l  c a l l e r s  w e l c o m e .

W e ' r e  a t  t h e  f u n c t i o n  a t
C a m d e n  R o a d .  nea t  the
r a i l w a y  b r i d g e  N n y t i m e

9 . 0 0 a m  to 6 . 0 0 p m  M o n d a y
to Fr iday 1 0 . 0 0 a m  to

1 . 0 0 p m  S u n d a y.
Export and dealer enquiries

welcome.  Post  your order
with cheque to

0

•



David won BBC system

David Essex in the limelight
after victory in chess contest
More than 6000 primary schools entered Britain's
first chess championship o n  computer played
through the BBC's Ceefax system using Acorn's
Teletext adapter.

The winner was David Essex from Scamblesby
School in Lincolnshire, who beat Cathy Haslinger
from Hayes Park School in Middlesex_ David was the
British under-nine champion (he's now ten), and
number one seed for the competition.

Both finalists win Acorn equipment_ Cathy gets a
BBC micro for her school, and David a BBC plus
peripherals.

More recently. Monster V. a chess computer, was
defeated in the Commonwealth Championship in
London. It got through the first round, but was beaten
in its second match by international master Daniel
King after a five-hour battle.

At least these contests didn't have the problems of
recent world matches between the Russians where
the contestants were hiring 'parapsychologists' to
stare each other out, and pulling each other's chairs
apart in the search for illegal equipment!

Torch in Be!gran° feud
Micros seem to be getting in
on the act everywhere. Latest
front page story with a  micro
angle w a s  t h e  b i t t e r  e x -
changes b e t w e e n  P r i m e
Minister Marga re t  Thatcher
and Labour leader Nei l  K in-
flock over the trial of civil ser-
vant Clive Panting who leaked
information on the sinking of
the A r g e n t i n i a n  w a r s h i p
General Be!gran°,

The letters were probably
written o n  Torches, s a i d  a
Torch spokesman,

Neil Kinnock has a C series
Torch w i th  hard  d isc  i n  h i s
House of Commons office. Mrs
Thatcher has gone one better.
She has a network of C series
Torches up and running in the
Cabinet Office at Number 10.

(Readers m a y  r e m e m b e r
our Diary piece about Neil Kin-
nock's system i n  las t  Ju ly 's
issue, w h e r e  a  w o r d - p r o -
cessed Press release went out
with the last paragraph miss-
ing!)

'It is probably the only thing
they have in common,' said the
Torch man.

The battling politicos could
have made their exchanges of
letters even more rapid were
they to  use Torch's Mai lPlus
electronic mail  software. The
only problem is,  what  would
the papers and TV have used
in place of  the photos of  the
'Dear Mr  Kinnock' and 'Dear
Prime Minister'?

Kinnock and Thatcher: to war with a Torch

Battle against piracy
FAST, the Federation Against
Software Theft, is to increase
its f i g h t  a g a i n s t  p r o g r a m
piracy by a publicity campaign
with posters and badges distri-
buted t h r o u g h  t h e  g r o u p ' s
members.

The Federation represents
the interests o f  the software
companies in trying to stamp
out p i r a c y,  pa r t i cu la r l y  o f
games. The group is sponsor-
ing the  Copyright (Computer
Software) Amendment Bi l l  a t
present going through Parlia-
ment.

This Bi l l  is being backed by

Conservative M P  W i l l i a m
Powell, and  seeks t o  out law
illegal copy ing  o f  programs
with h e a v y  p e n a l t i e s  f o r
offences un l im i t ed  fines and
up to two years in prison.

It f o l l o w s  s i m i l a r  ac t i on ,
taken i n  1982 t o  amend t h e
1956 Copyright Act to take into
account video tapes. This was
pushed through ve ry  quickly
and virtually stopped the f i lm
pirates overnight.

For more  information con-
tact FAST at Chancery House,
Chancery L a n e ,  L o n d o n
WC2A 10U

1N E W S

Our n e w  columnist  takes a
sideways look at the news...
Uncle Cl ive certainly put  the
cat among the pigeons when
he slashed t h e  pr ice  o f  t he
Spectrum + (you' l l  be glad to
know the  keys  don ' t  fa l l  o f f
now, thanks to a new adhesive
distilled f r om t h e  hooves o f
only the finest horses. Hi-tech
really pays off.)

The new price-cutting is like
the outbreak of World War 3.
One pract ice  miss i le  rash ly
fired and suddenly we're all in
the b u n k e r s  b l a m i n g  e a c h
other.

Electron price down to 0 2 9
(95p cheaper than the Spec-
trum!). Commodore  P l u s  4
halved to E149. Apple attacks
the education market, offering
a 5 0  p e r  c e n t  d iscount  t o
schools. I ts  possible even the
Macintosh m a y  come wi th in
the s c o p e  o f  t h e  scheme.
Where will it all end?

You n e v e r  k n o w,  A c o r n
might even reduce the price of
their chip-in-a-box, t h e  6502
second processor.  A f t e r  a l l ,
it's go t  an  even worse  key-
board than the Spectrum and I
can't f ind any  socket to  plug
my cassette deck or  anything
else into.

Anyway, to  happier things.
Have you seen any of the ex-
tremely cheap Firebird games
from BT? I've got two H a c k e r,
a sort of Felix in the Factory,
and Duck  al l  about  shooting
poor l i t t le ducks. The games
themselves a r e  pret ty good,
but what  I  rea l l y  l i ke  i s  the
music that plays as they load.

Hacker has  'B laze  A w a y '
and Duck  has 'La  Bel le Hel-
lene'. I  know it should be the
other way round, but there you
are. Melvyn Wright who wrote
Duck, did the music for both of
them, s o  y o u ' d  t h i n k  t h e y
would h a v e  g i ven  h i m  f i r s t
choice. Maybe they did.

If you have musical ambi -
tions f o r  the  Beeb, l is ten t o
them and find out how it should
be done.

I've put the musical bits onto
disc to play them when I want.
Since they're interrupt-driven I
can l isten t o  them whi le  I 'm
pounding my finger on the key-
board doing something else. I
hope that's not illegal.
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The
MEGA. BOX

With

A t t i
/070/1/1
-  it's tough!

Eton

Measures 61/4"x 83/4" x 61/2"

The original and still theleader in value.
THE midi, box

15 DS/DD disks in our midi .box at a
bargain price. Our new Midi•130x has
some great features. It's made of high
impact plastic and holds up to 30 51/4"
disks, but is one of the neatest on the

market. Measuring only 6"x 6"x 3", the
rigid lid conveniently holds the disks you
are working on ready to hand. And with
15 DS/DD disks its a bargain at only E20

plus £3 VAT and £2 p&p = E25.
Atari owners ring for Ilippies'prices

S U P E R D I S K
Suitable for any user, any computer, any
format. Single sided, double sided, 48 or

96 tpi. Individually tested.

10 in a miniobox E19 plus VAT E2.85 and E2
p&p = E23.85
15 in a midisbox E25 plus VAT E.3.75 and E2 p&p= E30.75
25 in a MEGA. BOX £42 plus VAT E6.30 and E2
p&p E50.30
50 in a MEGA•BOX E80 plus VAT E12 and E2
p&p = E94•00

Disco•Tech (U.K.) Ltd.,
Lex House, 3-6 Alfred Place,
London WC1, England.
Disco•Tech (U.K.) LTD. are the
sole distributors of XLTRON.

Suitable For Popular
Micros
XLTRON disks are recommended for BBC, Atari
and Commodore computers. If you need advice on
other micros just ring 01.631 0255

Our Quality Promise
You can order with confidence. We buy disks from
international manufacturers to our specifications,
then test, retest and grade them in our London
laboratories.

Fully Guaranteed
The XLTRON quality control is so stringent that
we can give our famous 'two for one' guarantee. If
you find a faulty disk, return it to us, and we'll
send you two in exchange immediately. All part of
our five year guarantee.

• TYV EX is a registered mime .1 flu Pont
RHINOKOTE is 2 registered none of ISfiu, TeC hat dogy Ittd,
X I .T RON eta registered name ta Hese.. Tee Entail qv I rutted

, Block Capitals Please)

Floppy
Disk Prices

All disks are 51/4", 48tpi,
featuring write protect
notch, centre hubs, double
and single density, Tyvex
sleeves and full set of labels.
25 SS/DD disks in MEG/080X £29 plus VAT
E4.35 and E2 p&p - E35.35
25 DS/DD disks in MEG/0130X E39 plus VAT
E5.85 and E2 p&p = E46.85
50 SS/DD disks in MEGA0130X E50 plus VAT
0.50 and E2 •St E 5 9 . 5 0
*50 DS/DD disks in NIEGMBOX E70 plus
VAT E10.50 and E2 p&p = E82.50*
1 I SS/DD disks in miniobox El 3 plus VAT
E1.95 and E2 p&p = E16.95
10 DS/DD disks in mini•box 1218 plus VAT
C2.70 and E2 p&p = E22.70
*ES PRICE REDUCTION
The MEGA BOX is a top quality rigid plastic
storage box with see-through lid and four dividers.
Holds up to 60 diskettes.

IL trail

Personal Callers Very
Welcome
We're now established in our new showroom in
Alfred Place. You can save our £2 delivery charge
by calling in- you'll be welcome weekdays from
10.00am till 5.00pm Saturday 10.00am-4.00pm.
Help Lines
Technical: 01-631 0255
Sales: 0 1 - 6 3 1  3600
I f  you want help or information to place an order
just ring our 'help' lines.

Official Orders
We accept orders from all government bodies,

schools, universities, libraries' armed forces etc.We despatch on receipt of an official purchase
order. If you can't raise a cheque without an
invoice, just post or telephone your order and we'll
send you a pro-forma by return.

rTo:  Disco•Tech (U.K.) Ltd., Lex House, 3-6 Alfred Place, London WC1, England
Just fill in the coupon or send your order on a postcard or letter. Or phone your order on 01.631 3600
Please send me the following, (tick the appropriate boxes):

( Q T Y ) ElSS/DDD DS/DDE SUPERDISKdisksina

MEGA•BOX D m l d l . b o x  E J m i n i . b o x

I enclose a cheque/p.o. for I  o r  debit my Access/Diners/Amex card

card no

Name: S i g n a t u r e '

Address.

__Postcode
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DIY viewdata
from Communitel
COMMUNITEL claims its view-
data and electronic publishing
system i s  cheaper than t h e
alternatives offered by Prestel
and the Times Network.

Communitel enables users
to set up a  Prestel-like data-
base on  BBC micros fo r  i n -
house use or as an information
service for others to dial in to.
Unlike the others, i t  relies on
the use rs  t o  p rov ide  in fo r -
mation and organise it. How-
ever, i t  does g ive access to
these services.

For £45, the company offers
viewdata software, which can
be upgraded t o  run  the  fu l l
communications set-up.  F o r
E325, Communitel offers view-
data s o f t w a r e  a n d  a u t o -
answer modem.

Contact Communitel a t  189
Freston Ad, London W10 6TH.

Career facts
STUDENTS a b o u t  t o  l e a v e
school and embark on a career
can get facts from a series of
discs on areas such as teach-
ing, f i nance ,  b r o k i n g  a n d
insurance.

In all there are eight titles,
with a n o t h e r  f i v e  p l a n n e d .
Each disc costs E11.44 (40 or 80
track), with cassettes at E10.29
each.

The publisher, Careerdata,
is a t  Yeoman House, 7 6  S t
James Lane, London N10 3RD,

Micro winner
THE winner of the BBC micro
on o ffer  a t  t h e  H igh  Te c h -
nology and Computers in Edu-
cation Exhibition at the Barbi-
can in January was M Smith of
Norwich.

Inform register
USERS of Inform the £15 data-
base f rom Nottingham Com-
puter Education Centre, a r e
being asked to provide infor-
mation of their data to help set
up a central register,

Contact the centre at Eaton
Hall. Retford, Notts DN22 CPA

British T h o r n t o n ' s
CAD system a t  t h e

/  r e c e n t  D e s i g n  a n d
Technology exhibition

.-:,-• in London's Wembley _.
Centre

THE f low o f  books continues
unabated A m o n g  t h e  la test
releases i s  some th ing  f o r
everyone.

One book not to be without is
the BBC Micro ROM Book by
Acorn U s e r ' s  o w n  B r u c e
Smith. I t  tel ls you everything
you ever wanted to know about
sideways R O M s  a n d  R A M s
including h o w  t o  wr i te  you r
own sideways firmware. Pub-
lished by Collins, it costs £9.95.

Also on the ROM front is the
Wordwise Applications Guide
from T Roberts, Lamora, The
Street, Bunwell, Norfolk, price
E7 including postage. Written
by Paul Beverley, another AU
writer, i t  i s  the  accumulated
wisdom of a dedicated Word-
wise user.

Other utilities books include
two new ti t les f rom Century.
Epson Pr in te r  User 's  Hand-
book is self explanatory. Writ-
ten by Weber Systems it costs
E9.95. M a t h s  Tu t o r  f o r  t h e
BBC/Electron b y  R o b e r t
Carter costs £7.95 and  i s  a
comprehensive t reatment  o f
the subject including differen-
tiation and integration.

For puzzlers and  mystery
addicts t h e r e  i s  M i c r o -
computer Puzz les  (Co l l ins ,
£6.95) by Carry Marshall. It is a

collection o t  b r a i n t e a s e r s
which f i r s t  appeared i n  t h e
Observer magaz ine ,  B a c k -
ground information and var i -
ous techniques are set out to
help you solve the puzzles.

Alternatively, t w o  n e w
solve-it-yourself c o m p u t e r
mysteries h a v e  b e e n  p u b -
lished b y  A r m a d a  a t  E l  .25
each E n t i t l e d  T h e  B y t e s
Brothers Record  a  Robbery
and The Bytes Brothers Go to a
Getaway, they a re  the usual
formula o f  f ive shor t  stor ies
containing within the text short
computer programs that  w i l l
help you to solve the myster-
ies.

The Secret  o f  Arendarvon
Castle ( A d d i s o n - W e s l e y ,
£5.95) w i l l  invo lve  consider-
ably more  typing. T h e  book
contains t h e  l i s t i n g  f o r  a
lengthy adventure. The rest of
the book includes maps, dia-
grams, i l lus t ra t ions  a n d  a
wealth of information that will
help you survive the ordeal.

If writing adventures is more
to your taste, take a look at A
Bradbury's Adventure Games
for t he  B B C  Mic ro  (Collins,
price E6.95). And for the war-
gamer t h e r e  i s  B B C  M i c r o
Wargaming b y  O w e n  a n d
Audrey Bishop (Collins, C8.95).

1N E W S

BBC system
for CAD users
SCHOOLS, a r c h i t e c t s  a n d
small bus inesses c a n  g i v e
their B e e b  des igner  p o w e r
with a CAD system from British
Thornton, c a l l e d  Compass .
The package contains a  2 D
shape generator which allows
3D viewing and modification.
Designs may be viewed in any
one of seven projections.

Package prices for digitiser,
plotter and  software star t  a t
0,664 i  VAT.  Contact British
Thornton on 061-998 1311

books for the Beeb

Electron owners wanting to
sharpen up their programming
skills should take a look at Pro-
gramming t h e  E l e c t r o n
(New nes) and Getting the Most
From Yo u r  A c o r n  E lec t ron
(Penguin. price C6.95).

Telecommunications i n
Practice (Brit ish Te lecom a t
E5) is aimed at educationalists.
The full ins-and-outs of British
Telecom a n d  te lecommuni -
cations a re  covered i n  what
the BT chairman describes as
the 'standard wo rk  o f  refer-
ence i n  sc ience classrooms
throughout the country'

FULL
coma •-oii)HAMA

\ \ . \ \

'%&\11kb,nk
Wi1/47k,NL
VOZA-NAN,

b 'like program, shame about the screen shots"

54agl

If  you need THE best quality copy for
promotion o f  your software, contact
PAUL W Y N D E R  n o w  f o r  fu r the r
details:

n  0280  812037

DIMENSION
GRAPHICS Ltd
Main Street
Chackmore
Buckingham

MK18 5JF
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T I h e  chip, of course, is
the 8088 as used in the
BM8PC. The operating

system is customised to
MS"I-DOS compatibility.
The user memory is 256K
RAM, that's four times as
much as big brother. The
floppy disc storage is 720
Kbytes, that's more than

double the basic PC. We've
only got two expansion slots,
but there again we use them
for expansion and don't need
to tie them up with basics
such as colour graphics or
printer ports.

We are disc compatible
to Lotus 1-2-3 and most
other popular business

software. And hardware
compatible, accepting auto-
dial/auto-answer internally
housed modems, networking
and memory expansion
cards, plotters and just about
any board level product
developed for the IBM®PC.

And at under L1200,
including VAT ;Ind a suite of

IHNIgis the registered Trade Mark of I nternilt tonal Business Machines. The BBC NIICRO is designed. produced and distributed by Acorn Computers Limited. The k iraduate manutactured by Torch Computeig
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The Torch Graduate
T O F O  (S)

ag

ut

PSION XCHANGE business
software to get you started,
we're less than half the price.

Isn't it a shame we're
only available to BBC Model
B Micro owners.

Torch Computers,
dedicated to the BBC Micro
in more ways than one.

impute rinder licence from Data Technologies Ltd.

For the name of your local Torch Graduatt.
dealer complete the reader enquiry card or
ring (0223) 841000.
Torch Computers Ltd., Abberley House,
Great She'ford, Cambridge CB2 5LQ.

Torch Graduate
TORCH

C O M P U T E R S

Technical Specification •  8088 16-bit CPU
(5Mhz) •  256K RAM •  MS'-DOS
operating system customised to IBM PC
compatibility •  Twin double sided. 5 1/4"
floppy disc drives (each 360K formatted)
•  2 IBIVI9PC compatible expansion slots
•  Free PSION XCHANGE software
(Abacus, Easel, Archive, Quill) •  Software
compatibility allows Lotus 1-2-3 and
popular IBM PC business programs to run
without modification, subject to constraints
of BBC keyboard and display •  Acorn Disc
interface is not required •  Keyboard, text
and graphics by BBC Model B Micro.



DELTA DRIVER on cassette or disc: Two programs on each
cassette or disc. One converts machine code programs
from the keyboard to the joystick or keypad, with e l padjustable sensitivity on the joystick and will
run on any O.S. The second program
(needs O.S. 1.0 or later and an
interface) duplicates any keyboard
keys on the keypads, in the
operating system, so that
It can become a t
numeric keypad or
will take on the
function keys.

• 1 6 )

4 1 6 . )

‘ A 4

g i b

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.

Loolot._--......

Made in England
DELTA 141) HANDSET £14.95
DELTA 14)/1 A/D/USER PORT INTERFACE £14.85
DELTA DRIVER CASSETTE £5.95 or DISC £9.95
Prices include VAT and P&P.

Callers welcome at the factory—Monday to Friday.

P I N M M  t
, • • . • • • •  1 M I  M i t t  t  • • •

. M  • M M M I f f  M N  M I ,  M E M  4 n t  m r  M i r
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Numerous stockists
nationwide or direct
from us.

SAE for more
detailed information.

VOLTMACE LTD
PARK DRIVE
BALDOCK
HERTS
SG7 6EV

Ltr  Tel: (0462) 894410
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BRITAIN appears to be doing
pretty well with its classroom
computer programme _  lots
of micros, mainly Beebs, have
certainly flooded in to  almost
every s c h o o l .  M i l l i o n s  o f
youngsters are turning hands-
on experience into high flying
expertise, making the mysteri-
ous micro a familiar friend.

Unquestionably, t h e  o n e -
time wonder has become the
most popular plaything of our
times. I f  today's school k ids
are not  tapping i n  programs
they're zapping the software.

It looks impressive. But is it
really going to make it easier
for Bri tain t o  face up  to  the
challenge o f  computers? O r
are w e  m i s s i n g  t h e  r e a l
chances o f  facing the indus-
trial future a n d  winning?

According to at least one in-
fluential source,  desp i te  a l l
these micros there  a r e  s t i l l
some bas i c  att i tudes w h i c h
need changing i f  w e  a r e  t o
measure u p  t o  future needs
and competition from the USA.
Japan and the rest of Europe.

The warning has come from
the Lords Select Committee on
Science a n d  Te c h n o l o g y
which has been looking at edu-
cation and  t ra in ing f o r  n e w
technologies.

Its conclusions -  technologi-

MAGIC Mush rooms  i s  t h e
latest title from Acornsoft. It's a
platform game like Ki l ler Gor-
illa, but  the difference is that
you can create, save and play
your own screens.

This i s  done by  taking the
various elements -  ladders,
slides, ice,  trampolines, etc,
and putting together a screen
where the aim is  to get from
start t o  finish, col lect ing the
magic mushrooms on the way,
without gett ing k i l led  i n  t h e
process.

So players c a n  m a k e  u p
screens to  pass around and
test their friends.

The game comes with nine
sample screens, most written
by Acornsoft staff.

Five were created b y  Nei l
Rai ne, author of Planetoid and
Meteors. Others a re  b y  Tim
Dobson, author of Maze, Alan
Bellingham and David John-
son-Davies, b o s s  o f  t h e

Acorn's Chris Curry and other,
experts on micros and edu-
cation last  y e a r  gave their
views on Britain's progress in
teaching about, and with, com-
puters to a  House o f  Lords
committee. W e  summarised
Curry's opinions last Septem-
ber where he expressed con-
cern about teacher training.
Here, Bill Penfold outlines the
results o f  t h e i r  Lordship's
inquiry.

cal p rogress  i s  be ing  h e l d
back by  a  national fa i lure to
educate and train people of the
right quality and in  the r ight
quantities. And  the problems
start in primary school.

The pee rs  c a m e  u p  w i t h
some t o u g h  c r i t i c i s m s  o f
Britain's t r a c k  reco rd ,  a n d
even more worrying, the pros-
pects for the future.

But what  about that warm
glow we've managed to kindle
over t h e  success i n  put t ing
classroom c o m p u t e r s  i n t o
almost eve ry  schoo l  i n  t h e
country, the  vast  major i ty o f
them Beebs?

Like m a n y  o t h e r  s c h o o l
reports, the Select Committee,
headed by Lord Gregson, con-
cluded: 'Has made progress
but could do better•

Design your own arcade game
company. The starter screen
was wri t ten by  the author o f
Magic Mushrooms,  R i cha rd
Clay.

There i s  on ly  one  w a y  t o
solve some of the problems, as
in s o m e  screens the re  a r e
traps which you just can't get
out of.

Release da te  w a s  s e t  f o r
March 1, and the game costs
£12.95.

BBC pictures on video
INTERACTIVE video systems
can be built up using an inter-
face board that enables com-
puter-generated t e x t  a n d
graphics to be laid over stan-
dard TV pictures produced by
a video disc player.

Abbey Audio, i ts  makers,
says the board sits between
the disc player and RGB output

The k ind o f  progress they
want to see are new schemes
developing t h e  u s e  o f  com-
puters across the school curri-
culum. In particular, the com-
mittee felt a need to put more
attention on the retraining of
teachers, a n d  t h a t  increas-
ingly vexed subject  o f  edu-
cational software.

The headache that software
houses face when producing
educational p r o g r a m s  w a s
graphically spe l t  o u t  t o  t h e
committee dur ing i t s  investi-
gations by  Acorn boss Chris
Curry. You may recall his com-
ment t o  the i r  Lordships tha t
schools were a den of thieves
(AU. September 1984)_

Whatever t h e  p r o b l e m s
though, t h e  commit tee sug -
gested that the departments of
education i n  England, Scot -
land, Nor the rn  I r e l and  a n d
Wales should g e t  a  g r ip  o n
ensuring more  suitable soft-
ware is available.

What also worried the peers
was w h a t  happens next? The
Micros in Schools scheme was
generally reckoned t o  b e  a
success, a s  w a s  t h e  Micro-
electronics in  Education Pro-
gramme. But both are due to
end by 1986.

As their Lordships point out:
'The phys ica l  instal lat ion o f

of the BBC micro. To work, the
BBC must be adapted to dis-
play TV pictures by using a
'genlock' system, which Abbey
also makes.

The video board fits inside
the BBC, and measures 4in by
3in. For details contact Abbey
Audio, P O  B o x  2 ,  Staines,
Middlesex.

1N E W S

Lords warning to schools
the equipment is only half, or
less, o f  the battle. '  The  rea l
issue is that once installed the
computers should be properly
and f u l l y  exp lo i ted  -  r i g h t
across the curriculum.

This is  where the need for
more software i s  abundantly
clear a n d  the need for more
teachers to be trained to use
computers in their teaching.

The d a n g e r s  o f  s ta f f i ng
schools with teachers who feel
'uneasy' w i th  t h e  n e w  tech-
nology i s  o n e  o f  t h e  points
brought out by the new report:
'Primary school teachers who
feel insecure in science pass
on their insecurity.'

There was a lot of criticism
in t h e  repor t  t o o  about  t h e
short-sighted attitude to fund-
ing. The trouble, say the Lords,
is that education and training
budgets remain the most likely
to be cut when money is tight..

On t op  o f  that,  t h e  peers
once again spotlight the diffi-
culties f a c e d  b y  g i r l s  i n
general compa red  t o  b o y s
when i t  comes t o  computer
education_

So t h e  educat ion depar t -
ments h a v e  b e e n  t o l d  i n
straightforward t e r m s  t h a t
they should be doing more to
help local education authori-
ties to get their acts together.

Tuesday 9. Official opening and Personal robotics, Covent Garden
Wednesday 10. Community computing, Covent Garden.
Thursday 11. ITEC exhibition, Covent Garden.
Friday 12. NetReach and communications exhibition. Covent Garden.
Friday 12. Opening of Islington ITEC by Clive Jenkins.
Friday 12 & Saturday 13. Choosing Computers, GLC County Hall.
Friday 12, Saturday 13. Logo Spectacular. London Docklands and
LNIN. Camden Town (Richard Olney 01-267 0642).
Monday 15 to Saturday 20. Disability Work Experience, residential
pilot camp, Tara Hotel. Kensington.
Tuesday 16. London Decision Makers Conference, Euston Road.
Thursday 18. Competition & Computers on the Stock Exchange, 6pm,
Charing Cross Hotel.
Thursday 18 to Saturday 20. London Computer Fair, Central Hall,
Westminster.

Timetable for
computer festival
THE London Festival of  Com-
puting kicks off on April 9 with
a four -day extravaganza o f
competitions, games and exhi-
bitions at Covent Garden.

Robots wi l l  be  put through
their paces  a n d  InterAct ion
will be running fun things for
kids among other things. See
timetable above.
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PRICE
ECHO

ivicvitixo
OFFERS AVAILABLE ONLY WHILE STEX43

SILVER REED
ELECTRONIC TYPEWRITER

Was-1774.9.5

Offered at this price you could be excused for
questioning the quality -  DON'T! -  brand new
and fully guaranteed, this smart compact unit
combines all the advanced electronic features, to
produce beautiful print quality. Supplied com-
plete with interchangeable type wheel, you will
not be able to beat the price and quality any-
where, Supplied complete with parallel or serial
interface, t o  convert into a  computer printer
E249.95 including VAT.

GRAPHIC
TABLET
Was1-1-4941.5„

Now C9,•95
A remarkable graphics tablet
-  ideal for use in education,
business, drawing offices and
the home, but don't just take
our word for it
-Very easy to handle v e r y  powerful A  very
c a p e i e  package wen noth hatdware and solT
ware performong on a  use ,  friendly manner
D o c u m e n t a l . ,  is excellent

A •  B Compu t ing
Well engoneeted package whoch should g n e

long and reliable s e m . , "  M i c r o  User
-A sopmstocated package wen m a m a ,  Mr a Yanety Ot applocattons'

la tcroMect ron ica Educat ion  Programme

Supplied complete with graphed tracing pad,
software and manual a n  unbelievable bargain.

MICROL
SPREAD SHEET

WAS/1134a,

NOW E9.95
Ind VAT

Complete w i t h  casset te
and a  A 4  page manual,
plus 4  f ree  ready-to-use
models ( including b a n k
account, m a n a g e r  a n d
cash-flow projector). T h e
spread sheet  turns your
BBC computer into a pow-
erful 'super-calculator  that

helps you solve all types of calculating problems
quickly and easily. Based closely on Visicalc. the
world's best-selling programme, t h e  spread
sheet has  literally hundreds of applications.

LIN Pam* tam,
VISA

For the beginner or the accomplished musician,
the superb touch sensitive Echo keyboard will
soon have you exploring the musical possibilities
of the BBC and Commodore computers.
Supplied complete with keyboard, manual and
software. You will instantly have control and be
able to imitate numerous instruments such as the
piano, flute, violin and piccolo s h e e r  music to
the ear at £99.95 including VAT.

DISK
STORAGE FILE

50 Capacity E 2 9 . 9 5

20 capacity E 4 . 9 9
inCi V A T

Keep your flexible disks
safe with the 'mini disk
file', a  complete filing
system for 51/4" disks -
not just a container. The
result of detailed devel-
opment a n d  c a r e f u l
analysis o f  u s e r  r e -
quirements, it is manu-

factured to the highest standards from top quality
materials. Each disk is positively located in indivi-
dual guides, remaining neatly filed whether the
box is fully loaded or not. Smaller 20 capacity box
also available.
•  Holds 50 51/2" disks
•  Finished with cream base and smoked

acrylic lid
•  Lockable with carrying han les
•  Full indexing system
•  Virtually unbreakable

ft-N, „,-,--4.---,,,-4-N.dr/

'Ee l i t a l a n ,Ai/ of The , cproducts offered tor sale by Philips
& Philips Co Ltd are fully guaranteed. all are

;  o f f e r e d  as perfects and are available for
immediate delive d i r e c t  from stock

- 4 - 7  " k i - + - 7  '''- - 4 - 7  .k i - -4- , ' - ' ( -7-4- -  7  '

PHILIPS & PHILIPS CO LTD
Scriptomatic House,
Torrington Park, Finchley,
London N12 90U

01 446 5648

WICORN$
LAST

NOW E129.95
LOWEST
PRICE IN
THE U.K

ELECTRON
WAS-L.1'9945_

The amazing 64k
Acorn Electron on offer at the
lowest price in the U.K. The computer that uses
the same language as the versatile BBC micro -
available only while stocks last.

COMPUTER
FURNITURE

WAST71-79,L,
NOW E49.95,Rcl, VAT

The very highest quality is
represented in this all steel
framed computer desk, fin-
ished in  bronze and teak
this is  not to be confused
with the cheap chipboard
bendies

TEAC
3" DISK DRIVE

Wa

Now E89.95

41ci VAT

Inc VAT

This must be the least expensive disk drive
on the market, the revolutionary 3" drive is
supplied complete with manual and totally
enclosed media, which is completely resis-
tant to dust, and designed to reduce the pos-
sibility of damage during use and storage -
what a bargain_

J .  D i s k  filing system
(tor the BBC micro)   E 7 9 . 9 5 .

At this price supply is limited to one cif  s. with
every disk drive ordered and again the first to
come will be the first served

P l e a s e  a iS t ,  I d  m e

Descaphon

Acorn Electron
E X43 Typewnter
Grant-mos Tablet
Teac 3- Disk OM@
O F  S loperanwo
Echo Keyboard
rAcrol Spread Sheet
Computer erwirstation
Chsk. storage boa (501
Disk storage boo 120)
Complete product brochure
Postage and packing

PRIORITY ORDER FORM
Una Peas

Otanotav f o e  VAT T o t a l

(129 95
( 1 6 0 0 0

E59 95
( 8 9  95
( 7 9  95
( 9 9  95

( 9  95
E49 95
( 2 9  95

( 4  99
FREE
FREE

TOTAL

Neese debt  my Accessealelayeard No

Signatme
Please hod enclosed remittance of

Name

Address

TA No

Phi l ips I  Ph i l ips  Co L t d .  Scr iptornat ic  House. To r d n g t o n  Park.
Finchley.  London  912 9 0 0  To t  01  446 5641
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Ambidextrous
fire buttons
VULCAN E l e c t r o n i c s  n e w
Harrier joystick offers a unique
configuration o f  f i r e  bu t tons
that make it acceptable to both
left and right-handed players.
And it has suction pads to pre-
vent the whole assembly wan-
dering.

Vulcan also offers a BBC or
Electron interface that  p lugs
directly into the analogue port
to allow Vulcan or  any Atari-
style joysticks to be used. The
package a l s o  inc ludes so f t -
ware that enables joysticks to
take o v e r  no rma l  keyboard
gaming control.

The joyst ick costs  E10.95,
and t h e  B B C  a n d  Elect ron
interfaces E12.95 and  E19.95
respectively.

Contact Tigress Market ing
on 01-871 1138 for details.

Hi-tech week
A ONE-WEEK course designed
to introduce managers  a n d
workers in small firms to infor-
mation technology is to be run
at t h e  Microcomputer  A d -
visory Cent re ,  a t  London 's
South Bank Polytechnic.

Forty per cent of the time will
be spent working at micros on
business applications.

The 'Newtech' course starts
on Apr i l  29  and  costs E100,
although MSC training grants
can reduce the cost to almost
nothing.

Contact Jack Plateau on 01-
928 8989. extension 2410.

Pascal talks
THE Department of Computer
Science, Queen Mary College,
London, i s  holding a n  af ter-
noon seminar on T h e  Future
of Pascal'. Current  develop-
ments in Pascal standards and
the use of improved Pascal in
teaching programming will be
discussed. The speakers are
John Souter, Convener of the
BSI Pascal Work ing Group,
and Richard Bornat from the
Department o f  C o m p u t e r
Science, Queen Mary College.

The seminar will take place
on April 3, 1985 from 2-5.30pm.
Details f r o m  S u e  W h i t e ,
Department o f  C o m p u t e r
Science, Queen Mary College,
Mile End  Road,  London E l
4NS, tel :  01-980 4811, exten-
sion 3917.

Acorn agent breaks into
ussian micro network

ACORN may be having a  few
domestic problems but  over-
seas things are on the up and
up.

Acorn distributor 3SL Over-
seas has made its first sales in
Russia, a n d  p lans  a r e  w e l l
advanced f o r  a  M e x i c a n
company to  manufacture the
BBC u n d e r  l i c e n c e  ( s e e
below).

Breakthrough in Russia fol-
lows a year of careful planning
by 3SL a n d  shou ld  l ead  t o
further sa les  t o  educational
institutions.

The machines sold by  3SL
are a  Russian version o f  the
Beeb that can display the Cyr-
illic a s  w e l l  a s  t h e  Roman
alphabet. I t  w a s  developed
jointly by 3SL and Acorn.

Initial deals involve 30 BBC
micros and three Econet net-
works. T h e  Econets w i l l  b e
installed in the state university
in La t v i a ,  t h e  m i n i s t r y  o f
secondary e d u c a t i o n  i n
Moscow and  the  minist ry  o f
professional and crafts train-
ing.

MEXICO is being tipped as the
next major market for the BBC
micro. Acorn has signed a deal
with a 100 per cent Mexican-
owned company called Datum
to manufacture the machine
for M e x i c o  a n d  S o u t h
American markets.

The licensing deal follows a
British Overseas Trade Board
mission to Mexico last spring.
As a result of the mission the
Mexican ministry of education
ordered a  48-station Econet
network for evaluation.

Acorn's distributing c o m -
pany in Mexico, Harry Mazal,
reports a strong interest in the
Beeb and says that at a recent
show its stand was virtually
mobbed.

Datum hopes to be manufac-
turing 2000 Beebs a month by
May. Initially, m o s t  o f  t h e
manufacture wil l  be  done in
the UK by Acorn with Datum
doing the final assembly, but
progressively m o r e  o f  t h e

The other destinations a re
the m a t h s  d e p a r t m e n t  a t
Moscow Univers i ty  a n d  t h e
Kiev Institute of Welding.

Said 3SL director David Spr-
ingle: 'Russia is a  potentially
enormous market. There are
79,000 schools in the country
and they have been instructed
by the Politburo to improve the

Mexico deal gives Beeb
south-of-border base

work will be done in Mexico.
The aim is for 60 per cent of
manufacture to be done locally
by the end of June and 85 per
cent by the end of the year.
Only the ULAs will continue to
be manufactured in the UK.

Datum will b e  selling the
Beebs with two Spanish com-
puter languages on ROM.

Acorn s e e s  t h e  Mexican
deal as a way of getting into
the U S  market by  the  back
door. Several o f  the  south-
western states of the US con-
tain large  Spanish-speaking
populations.

Torch is also jumping onto
the Mexico bandwagon. It has
shipped three Graduates t o
Harry Mazal and these were at
a recent show.

This i s  Acorn 's  second
foreign licensing deal. A s  a
result of the first one several
thousand Beebs a month are
now rolling off the production
line in India.

N E W S

Thirty Beebs are Russia-bound, and Mexico tests the Graduate

level o f  compute r  teaching
facilities.' B u t  S p r i n g l e  i s
under no  i l lusions about the
difficulties of selling to Russia.
At the moment they are buy-
ing evaluation systems. How
many more they buy depends
on how much money they have
allocated in their budgets.' he
said

We thought i t  would  take
longer to make the first sales.
So we are very pleased with
our f i r s t  y e a r ' s  w o r k  a n d
expect to see a steady growth
in s a l e s  i n  t h e  future, '  h e
added.

The e q u i p m e n t  w i l l  b e
shipped out shortly when 3SL
has got the necessary export
licences. U n d e r  t h e  regu la-
tions covering the sale of high-
technology e q u i p m e n t  t o
Eastern Eu rope ,  a  s p e c i a l
licence i s  requ i red  f o r  t h e
Econet systems and this wi l l
take about two months. Stand-
alone eight-bit micros such as
the Beeb don't require such a
licence.

Negotiating sales to Russia
is notoriously difficult so 3SL's
success i s  someth ing o f  a
coup. A n  important factor i n
that success i s  that Springle
worked for five years in Russia
as the representative for ICL,
and a n o t h e r  3 S L  d i r e c t o r
speaks fluent Russian.

The company wi l l  be send-
ing staff to Russia to install the
systems and provide training
and a f t e r - s a l e s  s u p p o r t .
Eventually, i t  hopes to estab-
lish its own office in the USSR.
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NOTICEBOARD

On television
The current series of BBC TV's
Micro Live has now ended. But
the good news is that when i t
comes back on October 4 it will
become a weekly programme
and will probably go out at the
more convenient time of 7pm.

There a r e  j u s t  t w o  p r o -
grammes le f t  i n  the  4  Com-
puter Buffs series which goes
out on Mondays on Channel 4
at 5.30pm. T h e  ed i t i on  o n
March 18 wil l  carry a  feature
on Pascal, a  possible inter-
view with Sir Clive Sinclair and
the modem corner will look at
Knowledge Index, t h e  l a rge
American dial-up database.

Communications w i l l  a l s o
feature heavily in the March 25
edition with a look at the suc-
cess (or failure ?) of the show's
own bu l l e t i n  b o a r d  a n d  a
round-up o f  c o m m s .  B o t h
shows will, of course carry the
usual m i c r o  news,  sof tware
transmissions a n d  in famous
flashing blob in the corner of
the screen. Meanwhile, we're
trying to find out if Channel 4 is
paying PCW, or vice-versa.

Thames* D a t a b a s e  p r o -
gramme is set to return to the
TV screens in June.

On show
Li April 16-18, Northern Com-
puter Show '85 .  B e l l e  Vue ,
Manchester. Con tac t :  M i k e
Birch/Chrissy Cot t le ,  01-643
8040.

To contact
OAcorn Cus tomer  Serv ices
(0223) 210111
URadio 4  Chip Shop's Chip-
line:

London 01-790 3400
Liverpool 051-236 8474
Birmingham 021-355 6144
Bristol (0272) 279494

LIBBC TV's Micro Live bulletin

FIRST read the 'Notes for Auth-
ors' on the contents page.

Your submission should be
original and have a  practical
use. We receive many articles
on subjects we have already
covered o f t e n  quite recently.

A nea t  and  c lea r  presen-
tation is very important. A few
hours' thought about how your
article looks, diagrams, appli-
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board is on 01-579 2288 (type
INFO BBC on  Telecom Gold
electronic mail system).
Li BBC Computer Literacy Pro-
ject, B roadcas t ing  S u p p o r t
Services, PO Box  7,  London
W3 6XJ. Please send stamped-
addressed envelope.
LIMEP (Microelectronics Edu-
cation Programme),  Chev io t
House, Coach Lane Campus,
Newcastle-upon-Tyne, N E 7
7XA. Hardware and software
support f o r  schools. P lease
send sae.
Li MAPE (Micros and Primary
Education), c/o Barry Holmes,
St He len 's  P r ima ry  School ,
Bluntisham, C a m b s .  U s e r
group f o r  p r imary  teachers.
Please send sae.
E MUSE ( M i c r o  U s e r s  i n
Schools and  Education), P O
Box 43, Hul l  HU1 2HD. User
group f o r  t e a c h e r s  a n d
parents. Please send sae.
ONational Extension College,
18 B rook lands  A v e ,  C a m -
bridge CB2 2HN. Educational
and t ra in ing courses o n  the
BBC micro. Please send sae.
ECET (Council fo r  Education
Technology), 3  Devonsh i re
Street, L o n d o n  W 1 N  2 B A :
Government body which over-
sees MEP. Please send sae.
EISoftware Limited configure
CP/M programs fo r  the BBC
micro. Write for a catalogue to
No 2 Al ice Owen Technology
Centre, 2 5 1  G o s w e l l  R d ,
London EC1N 7J0. Tel: 01-833
1173.

For help
LT °  contact Acorn User auth-

ors, w r i t e  c i o  t h e  ed i tor ia l
address given on page 2.
LISeikosha AP/GP100 printer
help sheets are available from
Acorn User for 50p, plus sae.
These consist  o f  th ree  p ro -
grams, i nc lud ing  a  s c r e e n
dump, a n d  t h r e e  p a g e s  o f
notes on using these printers
with the BBC micro.
L  Monitor c h o i c e :  P h o t o -
copies o f  the rev iew o f  four
monitors, plus a set of nine test
programs from the June issue
cost 72p (inc post).

cations a n d  documenta t ion
will ensure that it is evaluated
quickly and efficiently, and is
more likely to be accepted.

Program p resen ta t i on  i s
also impor tant .  F o l l o w  t h e
'standard' w e ' v e  adopted i n
the yellow pages. Most import-
antly, your program must run
on Basic 1. The only exception
is if the program is of a Basic 2

Bulletin boards: Information
on 26 free-access boards was
given in the October issue. 54p
for photocopy (see page 93).
OFor Aco rn  User  cassettes,
discs, back  issues, b inders,
contact P H S  M a i l i n g s  o n
(02934) 72208 (see page 96).

On Prestel
TUBELINK i s  a  database fo r
users of second processors on
Viewfax, which is part of Pres-
tel Microcomputing.

Pages start at *258216ft and
are aimed at programmers with
6502 and Z80 add-ons (Torch
and Acorn).

For disc
LITape to disc transfer utility:
June 84, p55.
LI40/80 dual format discs: pro-
duce discs readable on  both
types of drives, Feb 84, p69.

Blunderbox
IIIHEINEMANN, the publishers
of t h e  D u d l e y  P r o g r a m s
(reviewed December 84), te l l
us that disc versions are now
available. Theme Packs cost
E36 +  VAT and the Complete
Suite, E195 +  VAT.  They are
obtainable f r o m  He inemann
Education Books, The  Wind-
mill Press, Kingswood, Ta d -
worth, Surrey KT20 6TG.
IALOCO Systems' (Modem re-
view, February issue) phone
number s h o u l d  h a v e  r e a d
04862 4480.
OTHE Fischertechnik Robo t
Kit i s  ava i lab le  f r o m  A r t u r
Fischer UK, Fischer House, 25
Newtown R o a d ,  M a r l o w ,
Bucks. Tel: Marlow 72882/6:
! IAN e r ro r  appeared i n  t he
Quadline (January issue) disc
notes. On page 67, the top of
column three should read: " . . .
and enter  the following l ines
from listing 1: 10 to 200 inclus-
ive, 250 to 360 inclusive . " .
Also, line 6 of the listing in that
column should read:

6 FOR L %  = 0 T O  8,1000
STEP 4

January's cassette contained
the correct listings for Quad-
line. However they are saved
under the  author 's name as
ACTON1 a n d  ACTON2. T h e
former chains the latter in as
02, which is  never found. To
use t h e  programs correct ly
save them to disc or tape using
the instructions provided i n
the article.
I_JJOE Telford's Ed-fax listing
(January issue) contained an
error i n  tha t  t h e  t w o  semi-
colons i n  l i ne  900 look  l i ke
colons. Line 900 should there-
fore read:

900 PRINTTAB(0,24);
STRINGSS(39," ");

Several of you were confused
by t h e  p i xe l  ed i to r.  Be fo re
selecting the graphics mode,
and while in alphabetic mode,
select the desired colour of the
graphics l e  C T R L - f 7  f o r
white, then press the Return
key to move into the graphics
mode. The OWASZX keys can
then be used to generate, set
and clear teletext pixels.
Ei ALSO i n  January, a  minor
error crept  into Peter Sand-
ford's colour fill routine (listing
4, page 117). In certain circum-
stances, t h i s  w i l l  cause t h e
routine to leave a single pixel
uncoloured when filling into an
acute angle. This can easily be
overcome b y  amending t h e
following three lines:

4300 CMP &74:BNE
notequal:CLC

4310 .notequal
4320 LDA xhi:SBC 8,75

These l i n e s  s h o u l d  b e
changed after the original list-
ing h a s  b e e n  entered a n d
debugged, as they will invali-
date the checksum test at line
90. This l ine should therefore
be deleted before assembling
the amended code.
UMALCOLM B a n t h o r p e ' s
Turtle p r o g r a m  ( F e b r u a r y
issue) contained a slight error.
In line 470 the + sign should in
fact b e  a  s i g n .  Th is  now
means that you turn left when
LEFT i s  entered rather than
turning r igh t  i n  response t o
LEFT!

How to present programs and articles
tutorial n a t u r e .  B a s i c  a n d
illegal cal ls to routines in the
MOS should not be used. Pro-
gram l ines should increment
in steps of 10, with the first four
being REMed as per the format
in the yellow pages.

Program listings should not
be indented, and avoid multi-
statement lines.

Use the standard assembler

presentation, o n e  mnemonic
per line, upper case mnemo-
nics with lower case labels. If
the assembler is long include
a checksurn.

Provide a list of PROCs, FN's
and var iab les  deta i l ing t h e
operation o f  e a c h  o n  a
separate sheet of paper, along
with any hints or tips regarding
entering the program.



If you'reinto
program
writing.
Get this into an envelope

If the programs you are writing involve
sophisticated graphics, you have two
choices, a severe headache o r .  Touchmaster.

Obviously you'll want to consider the
matter, so in the mean time send away for
your free Touchmaster literature and find
out more about the best value/performance
graphics tablet available.., or take two
pain killers!

TOUCHMASTER
Touchmaster Limited, PO Box 3,
Port Talbot,West Glamorgan, SAI3

ACORN USER APRIL 1985

To Touchmaster Limited, FREEPOST, Port Talbot,West Glamorgan, SAI3 IZZ.
Please send me free Thuchmaster literature. A U  4/85

Name

Address 1_

Make of

Lcomputer
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Oxford Pascal is Fast
Oxford Pascal compiles down to FAST COMPACT
P-code, giving you the real speed and power of
Pascal, together with the ability to compile very
large programs.
Oxford Pascal is Standard
Oxford Pascal is a full extended implementation
of Standard ISO Pascal. This means that you can
compile any Pascal program (subject to size),
wri t ten on any computer, anywhere.

Oxford Pascal is Compact
Because it compiles into P-code, Oxford Pascal 10
reduces programs into the most compact forn#
possible. In fact it allows you to pack more cp,de
into your BEEB than any other language, and'
should your programs become too large, you Et•
can still use the CHAIN command to overlay
limitless additional programs wi thout  losing d
Graphics & Sound Extension
In addition to the entire Pascal language,
Oxford Pascal features a whole range of Grap I c t
(all modes) and sound extensions designed to ' -make maximum use of the BBC computer.
Oxford Pascal also provides numerous
extensions such as hexadecimal arithmetic an
bit manipulation instructions.

Oxford Pascal in Education
In Education, Oxford Pascal is fast becomin
de facto standard. It is already the most po
Pascal on the Commodore 64, and will soon b
released for the Spectrum and the Amstrad. In
fact, Oxford Pascal will soon be available for 90%
of the computers installed in the U.K., and is , *
already available in German, French, Swedish,
and American versions. Students and teachers
alike find that it makes sense to use a standa
Implementation of Pascal across the whole
range of educational micros. Call us for details
of our generous educational discounts.

Resident and Disc Compiler
Oxford Pascal comes In two forms:
For Tape Users...Oxford Resident Pascal
a compiler located largely in ROM which is
available at any time. Programs can be wri t ten
and compiled on the spot wi thout  disc or tape
access, and compilation is fast enough to make
using the compiler much like using the BASIC
interpreter. Thus, learning Pascal is a simple
interactive process. Some 15K of memory is
available for user programs, the remainder being
reserved for compiled object code.
For Disc Users...Oxford Disc Pascal offers all the
above PLUS...a full disc complier which is
capable of using the WHOLE memory for Pascal
object code, it is supplied with a powerful
LINKER, allowing you to break large
programming tasks down into separately
compliable, easily-manageable files.

Manual
Both these compilers come with a manual
which has been carefully designed, not  only
as a quick reference guide, but also as a full
tutorial for those new to Pascal.

FULL DISC
TO DISC

COMPILATION

Compilers like thesti



FRIEND!. Y R O R
REPORTING

Price/nal ability matrix
BBC 'B ELECTRON C64 SPECTRUM
E49.95 Not yet! E49.95 Available

April 1st
E39.95 E59.95 E22.95 1985

Oxford Computer Systems (Software) Ltd.
Hensington Road, Woodstock, Oxford 0X7 IJR, England
Telephone (0993) 812700 Te l e x  83147 Ref. OCSL

on't grow on trees

Friendly
Error

Messages
Many compilers produce

little more than an error and
line number to help correct1

mistakes in Pascal programs.
Oxford Pascal however, gives you one

f 49 friendly and informative error
messages, messages which not only

indicate the reason for an error, but also print
out  the line in question with a pointer to the

at, e x a c t  position where the error was detected.
Run-time errors are reported using line-

numbers from the original source-program
with a full explanation of how the error occurred.

POWPrf ill Ed,
With Oxford Pascal there is no need for you to

c learn how to use a new Editor. Pascal programs
can be entered in exactly the same way as BASIC

programs, wi thout  the need to learn any new
mmands. When you are used to using Pascal,
you will find our extensions to the Standard
itor even more useful. What is more, Oxford

Pascal allows you to mix BASIC and Pascal
together, in much the same way that you can

mix BASIC and assembler. In fact you can, if
required, mix all three together...BASiC, Pascal

and assembler...in one program.
S-, rid Alone Code

Unlike other compilers, Oxford Disc Pascal
allows you to compile on the BBC and then

relocate your program so that it will run on the
BBC and on the Electron. The relocated

program will run wi thout  a Pascal ROM and can
be loaded and run from tape or disc just like any

other program.
This means that you can distribute or sell your
oftware freely and wi thout  the need for ROMs,

to run on either of the above machines.

DISC

CASSETTE

All prices are inclusive of VAT P l e a s e  add C2.00 for postage and packing.

•

inc. Cartridge

Oxford CompilPrs —711e F!'*ure
During the next year, we at Oxford will be

releasing a series of language implementations
such as C, and Modula 2, for the BBC, and

other popular micros.
These compilers are being built, using 06,47 , 0

the most modern techniques in e c . /  ...••••
automated compiler construction,,()I,s' /044C. 2:0t>

and will bring to the ,c,,P zec4\
micro-user, a level of ,is,os

robustness and efficiency,
only now becoming Q\e''' /04140(9164 •••

available to mini and k,,,cc ok()05,zpe-mainframe users.
 Oc /,($39,4C,1.69-c0\  e c % e 4 ( ) , • eOxford

the Compiler koce/ 431,c'sgz,cc‘.
C o m p i l e r s .  0 4 /  c e  sc,e,c\&S\\

44Pc)e  • • •  e ,
‘A'' •  C



FROM SMALL ACORNS, SOLIDISK GROWS.
1

IN JULY 1983, we released the Sideways RAM for the BBC computer. We sold 5 in the first week, 10 in the
second week, 20 in the third and one year later, we sell more than 500 in the UK and well more than 100 a week
abroad.
By the time you read this, more than 30,000 Solidisk Sideways RAM boards will be beavering away in hundreds of
schools and thousands of homes.
They are being joined by thousands of Solidisk DDFS each month. Soon, we hope, they will all be linked together
by Solidisk Single Chip MODEM.
To support the users, a network of Solidisk Local Experts, covering the UK, Holland, France, Australia and Israel
has been set up and expanding. Providing fitting and software.
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SOLIDISK DOUBLE DENSITY DFS 1.5:
Single and Double Density.
Automatic Density Selection,
1 or Twin Drives, 40  and 80 Tracks. Single and
Double Sided.
Automatic 40 and 80 Track Selection.
31 Filenames.
Low Cost.
SOLIDISK DOUBLE DENSITY DFS 2.0:
Virtually Unlimited Number of Filenames.
Automatic Tape to Disk.
Built-in Disk Fix and Disk Sector Editor.
Built-in Wordprocessor.
Does not Require DNES With 280 and 6502 Second
Processors.

•

SOLIDISK SIDEWAYS RAM:
Add from 16k to 256k bytes of RAM to the BBC 32k
RAM.
Useable for running Sideways ROM Software.
Useable in Networks or on BBC with Disk Drive(s).
Compatible With All Acorn Existing Products.
Including Econet. Teletext, 6502 and 280 Second
Processors.
Compatible With Most Sideways ROM Software.
Available Multi User Licencing Agreement from
Leading Software Houses.
Easily Expandable as Your Needs Grow.
Low Cost.
Free Installation if Required.
Very large User Base. Extensive Free Software.
Local Help by Solidisk Local Expert Network.
Free Membership to receive Periodic Newsletters.

,

COMING SOON:
SOLIDISK is at present developing a state of the art MODEM. This will be compatible with the CCITT V23 and BELL 202 trans-
mission standards at speeds from 5 to 1200 Bauds and will be based on the TMS 3105 single chip FSK MODEM manufactured by
TEXAS Instruments.
The price is expected to be 09 .95  inclusive of VAT.

We need you and your help. To make Solidisk Users the largest BBC Users Group. To share good ideas and good
ways to use them.

SOLIDISK TECHNOLOGY, 17 SWEYNE AVE, SOUTHEND-ON-SEA, ESSEX
TEL. (0702) 354674 (10 lines).

22 ACORN USER APRIL 1985

0
FC
FIC
VI
VI
BO

CI

1

HU

C



HAVE YOU ALREADY GOT DISK DRIVE(S) FOR YOUR BBC
COMPUTER?

OPERATIONS SO TIME DO TimE
FORMAT 40 TRACKS: 17.74 17.74
FORMAT 80 TRACKS, 33.22 33.22
VERIFY 40 TRACKS: 9.30 9.30
VERIFY 80 TRACKS 17.84 17.84
BACKUP 01 80 TRACKS: 37.69 37.69
BACKUP 02 80 TRACKS: 39.46 39.46
COMPACT 100K 10 FILES 22,42 18.822

, Art asp,.
Irctr,r,

RUNNING YOUR MACHINE,

ACORN USER APRIL 1985

CUT THE COST 01

THE SOLIDISK DOUBLE DENSITY DFS

If you take your Disk Systems seriously then there are very few viable alternatives to our new
Double Density Filing System.

Anyone, with their ear to the ground, will probably have heard of the great shortage of the
8271 Floppy Disk Controller chip. This chip is, of course, the basis of all single density DFS
upgrades for the BBC Microcomputer and is used extensively by Acorn, AMCOM and Wat-
ford Electronics in their respective DFS's,

This shortage can mean long delays or paying much inflated prices to obtain your Disk up-
grade,

Now, however, we at  SOLIDISK have developed an alternative system with many
advantages over the 8271 based upgrades. Not the least of these being continuation of
supply of the MC chip (Western Digital 1770) but, also, improvements in the speed and ver-
satility of operation.

EASY TO INSTALL

The SOLIDISK DINS comes complete with an easy to follow manual with step by step in-
stallation instructions, and can be fitted in just a few minutes by anyone with just the
barest knowledge of the insides of their BBC.

The DFS contains just 4 IC's and 2 jumpers to be inserted and one link to be cut in the com-
puter. This is compared to the usual upgrades which require 11 IC's to be fitted and the link
to be cut.

EASY TO USE

The SOLIDISK DDFS Revision 1,5 contains many time and labour saving features. These in-
clude formatter, verifier, automatic density sensing, automatic 40/80 track switching and
Single/Double Density mass copying etc.

COMPLETE CONTROL O V E R  T H E  D I S K

SOLIDISK DDFS gives you complete control over your disk drive(s). You can use any com-
bination of Single/Double Density, 40 or. 80 tracks in one or two disk drives.

Every time the SOLIDISK DDFS accesses the disk it detects the density and the disc size in
use and acts accordingly.
You can for example copy from a 40 to an 80 track disc on the same 80 track disk drive or
even format a 40 track disk in an 80 track drive using the automatic disc size sensing in the
DDFS. It is also possible to have one side of a disc formatted in Single Density and the other
side in Double Density. Also copying between different densities is coped with automatic-
ally and, when using twin drives, is very fast.

GREATER DISC CAPACITY

When formatting a disk with the SOLIDISK DDFS you have a choice of the usual Single De-
nsity or the increased capacity Double Density.

Formatting in Single Density will leave your disk compatible with all other Single Density
systems. However if the disk is formatted in Double Density it will have a 60'/0 greater cap-
acity than the equivalent size Single Density disk. This means that on an 80 track disk that
the capacity is increased from the usual 400 kbytes to 640 kbytes of storage. The Double De-
nsity Format used is, at present, unique to the SOLIDISK DDFS and provides 16 sectors per
track as opposed to the usual 10 sectors in Single Density giving a 40% saving in media sur-
face for a file of given length over Single Density,

INCREASED SPEED OF OPERATION

As mentioned previously a disk formatted in Double Density uses about 40% less disk space
per given length of file than does a disk formatted in Single Density or alternatively it holds
60% more information per track. This allows the, already fast, SOLIDISK DDFS to run very
fast in the Double Density mode as demonstrated in the benchmark test on the next page.
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BENCHMARK
OUTSTANDING PERFORMANCE:

BENCHMARK DESCRIPTION S D  TIME D/D TIME
81 Save lok 2.62 1.43
B2 Load 16k 2,45 1.23
83 Openin and close

100 times 20 70 20.16
84 Openout and print

1000 numbers (255) 584 4.66
85 Openin and input

1000 numbers (2551 4.72 4.14
156 Openout and print

100 80 bytes strings 6.18 4,91
B7 Openin and input

100 80 bytes strings 4.90 4.31
B8 BMA' 100 bytes (255) 3,01 2•06
119 BGET 1000 bytes 12551 1.88 1.52

The table below shows the benchmark timing for STL DUES 1.4 The
benchmark consists of disk operations such as save and load a 16k program.
open and close files, BRIT, BGET stnngs and numbers, format and verify a
disk etc and is available upon request. otherwise listed in Solidisk DOES User
Manual.

The benchmark tests 81 to B9 are the same as used by many reviewers The
hme is expressed in seconds and parts of 100th of a second The disk dnves
are twin 40/80 track double sided musualsyn M4853, the diskettes are Ver.
batim Datable MD 557 series, %  IPI, double density, double sided, pre-
venhed to ensure that the media is free of all error and mechanical defects and
containing solely the benchmark program The test is loaded into memory,
the dnve motors are allowed to stop completely 2 seconds between tests, 10
timing samples are taken and the mean time is calculated automatically
For example
100 DEFENbl :REM Save a 16k program.
1101% T I M E
120 *SAVE A 8000 +4000
130 - TIME T %
Full listings are included in the User Manual.
This FN is called 10 times with 3 sec. interval, the mean result is printed as

Note l• Whenever a file is tube opened. STL DM'S automatically re•
freshet; the disk directory, thus preventing erroneous disk change.
Many other DES's do not take the same care, although yielding a
much shorter time, and this could accidentally stop the program

OPERATIONS S / D  TIME D I D  TIME
FORMAT 40 TRACKS, 1 7 , 7 4  1 7 . 7 4
FORMAT 80 TRACKS: 3 3 . 2 2  3 3 . 2 2
VERIFY 40 TRACKS: 9 . 3 0  9 . 3 0
VERIFY 80 TRACKS: 1 7 . 8 4  1 7 . 8 4
BACKUP 01 80 TRACKS, 3 7 . 6 9  3 7 , 6 9
BACKUP 0280 TRACKS: 3 9 , 4 6  3 9 . 4 6
COMPACT 100K 10 FILES 2 2 . 4 2  1 8 . 8 2
With Wordwise,
Load 2000 words 117811 bytes) 16.80 sec. (4140 sec. with AC).
With Scribe:
Count 2000 words (17811 bytes) 4.20 sec. (9.80 sec. with AC.90 DES)
With Beebug's Masterfile;
Sort records Ito 20 in PEOPLE sample database, the database is presorted
on field 2 then the program is asked to sort on field 1. the time is then taken:
56.23 sec. (127.86 sec. with AC.90 DES),
These timings are improved even further in double density mode.

The figures speak for themselves.

SILDDFS dramatically increases the operating speed of your software, in.
eluding wordprocessors like Wordwise, View, Scribe, databases like
Masterfile, Starbase etc.

Solidisk engineers won't stop there.

1111-sr-'

MITSUBISHI DISK DRIVE
From the new VLSI ultra quiet auto spin-up series comes the
MITSUBISHI M4853 We have chosen it for its speed, quiet
performance, low power consumption and state of the art des-
ign -  look at the following features:
-  new developments by Motorola and Mitsubishi largely re-
duce the area taken up by electronics, leaving more room for
the diskette. This in turn implies lower noise levels and redu•
ced fnction on diskettes

8 Slim 5  25" half height model attractively cased in BBC
micro beige
-  Reliability, we find that Mitsubishi compares most favour-
ably with other makes
-  Use your BBC own power supply -
-  Single and double density available, plus ability ro read 40
track diskettes formatted elsewhere when used with our DES

Of course, we don't need to mention that all dnves come com-
plete with Dual leadds letting you add instantly a second disk
dnve and manual iogether with full guarantee on parts and la-bour

EXTRA FEATURES OF SOLIDISK
DDFS 2.0
With the production of the SOLIDISK DDFS 2.0 ROM
we raise the already high standard o f  the previousDDFS 1.5 ROM.

The larger memory capacity o f  the DDFS 2.0 has
allowed inclusion o f  a Wordprocessor and complete
Disk Toolkit as well as a totally new concept in the work-
ing of the Disk Directory.

This will, we feel, make the SOLIDISK DDFS 2.0 ROM
the most powerful Disk System currently available.

1) EXTENDED NUMBER OF FILENAMES
The standard number of filenames on the BBC micro-
computer is limited to 3lon most Single Density DES's.
This usually presents no problem on a system using 40
track drives but when using either 80 track drives andlor
a Double Density Filing System this number will quite
often be reached with a lot of the disk space still unused.

The SOLIDISK DDFS 2.0 ROM uses a  unique and
novel way to circumvent this shortcoming as every time
d catalogue becomes full a new one is created. This
gives the possibility of having up to 1502 filenames on a
normal 80 Track Double Sided disk. Even with this large
number of filenames worst case access taking only just
over 2 seconds. Obviously with large files and a lesser
number o f  filenames t h e  access t ime  decreases
dramatically.

The way that the DDFS 2.0 ROM operates means that
ordinary single catalogue discs are completely com-
patible with our system and, indeed, will be upgraded to
multi catalogue once the number of filenames exceeds
31. This means no special formatting is necessary and
that the disc remains compatible with other Single Den-sity DES's.

2) DISK TOOLKIT
Included on the SOLIDISK DDFS 2.0 ROM is a power-
ful disk repair facility. It is possible to read a complete
track into memory and to repair or modify the data be-
fore restoring the track to the disk. I f  only one sector
needs to be worked on then this too is possible with the
Disk Sector Editor contained in the DDFS 2.0.

A powerful Disk Copy routine is also included to allow
mmost non-standard format disks to be duplicated. This
routine will also displaay the Sector I.D. Fields so that it
is possible to see the makeup of the track being copied.
3) WORDPROCESSOR:
SOLIDISK DDFS 2.0 ROM contains a Word Processor
with many excellent features such as 80 column screen.
automatic on screen justification, Search and Replace,
Block Move and Copy etc.
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SOLIDISK+MITSUBISHI BIG DEAL:

This is exactly what you would receive:

— one double sided 80 track Mitsubishi M4853 disk drive, cased in beige.
— one Solidisk Double density disk interface (complete with STL DDFS 1.5
ROM) as described overleaf, giving a total capacity of 640K.
— Dual leads and instruction manual.
— 5 Software Diskettes containing a selection of the most prestigious prog-
rams written for the BBC.
— full one year guarantee.
—all for E209.95 including VAT and post and packing.

THE HARDWARE:
As described earlier and opposite.

THE SOFTWARE:
A selection of 6 programs based on ease of use, and popularity. All efforts are made so that you would not
have to read the manual twice.
All programs feature on screen help (word processor) or option menus throughout. Mode 3 is used throug-
hout whenever possible for good visual representation.

— Solicalc —
A Disc Based electronic spreadsheet made only possible with the speed of Solidisk DIN'S. The sheet size can
be as big as 170 kbytes. Written in modules, it is easily upgradable. Mode 3 screen. Goto, Calculate, Repli-
cate, Automatic Header etc.

— Solidisk Datafile —
A fast, efficient and random access Database Solidisk Datafile features:
— Compact size.
— 80 column screen throughout.
— 15 fields of 60 characters per card.
— Unlimited number of cards.
— Powerful Screen Editing allowing VERY FAST data entry on new cards or data correction on old cards.
— All Maths functions on ALL fields admitting Symbolic Variables (like A, B, C, D etc) for entering formulae.
— Special SORT program making use of any free disk space to avoid swapping cards.

Standard options include View, Print using Tabulation, Print Labels, Search on any number of criteria and
repeat on count, Amend, Create, Spool to disk, Append and Mailmerge with Solidisk Word Processor (re-
quires EPSON compatible printer).
— Ability to read BEEBUG's Masterfile and possibly other systems later on.

— Solidisk wordprocessor —
On screen help, Wordstar style cursor editing and control keys, on screen justification while you type, Block
commands, Quick commands and dot commands for mailmerge. Future development will allow reading
Wordstar text from the Z80 second processor. Solidisk can offer Laser Typesetting and Page Planning service:
it costs you only £1.00 for typesetting 1 x A4 page (around 4,000 characters) from disk received by MODEM.

— Stock control —
useful for small businesses. Features include menu driven, easy to follow instructions, easy categorising. Stock
evaluation reports and inventories, together with price lists and reorder forms can be printed automatically as
requested.

— Silexicon — the most successful spelling checker with English, French and German dictionaries, together
with self generating capability.

— Macrobasic —
a BASIC program generator capable of using bits of old programs to create new ones. Clever ideas — clever
ideas of making them work!

Please note that this software is only free as prt of the package deal. It is otherwise avalable at a cost of E14.
Customers who would prefer the DFDC version of our disk filing system (see earlier) can purchase the pack-
age deal with this option for an extra O a
What we may need to tell you is that the price is also agreeably low — check what we offer against any of our
competitors — which all adds up to a high degree of sophistication affordable to students and businessmen
alike.

WE SHALL ENDEAVOUR TO DELIVER WITHIN 48 HOURS ON CREDIT CARD
SERVICE: RIlsr; SOUTHEND (0702) 354674 (10 lines)
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SOLIDISK LOCAL EXPERTS
We have local people able to fit your equip-
ment FREE OF CHARGE in all of the follow-
ing towns. If your area is not mentioned ring
the office!

EPSON PRINTERS
RX80 MATRIX PRINTER 248.35
RX8OFT MATRIX PRINTER 282.85
EX8OFT MATRIX PRINTER 386.35
BBC PRINTER CABLE 9.00
ELECTRON DISK INTERFACE 40.95

Typesetting per A4 1.00

BASILDON
BEXLEY
BIRMINGHAM
BOSTON
COVENTRY

HODDESDON
KINGSTON
LEIGHTON BUZZARD
LIVERPOOL
LONDON

NEW MALDEN
NEWTOWNARDS

NOTTINGHAM
PETERBOROUGH
READING
SHEFFIELD

TODDINGTON
WARDLE
WANTAGE
WIMBORNE
WOKING
WALES

PRICE LIST -  INCLUDES
VAT & P&P

SIDEWAYS RAM
SWR 16 1 6 K  ADD-ON
SWR32 3 2 K  ADD-ON
S/0128 I  28K ADD-ON
S/D256 256K  ADD-ON

43.65
59.95

150.95
N/A 256 00

EXTENSIONS
16-32K F U L L EXCHANGE 1 9 . 0 0
16-128K F U L L EXCHANGE 1 1 0 . 0 0
32•128K . . . .

SOLIDISK DES
STL DOES DISK UPGRADE  3 9 . 9 5
SIL DFDC (goes with Acorn DES) •    4 9 . 9 5

DISK DRIVES7
mnsuBusni  2  x 80 (INC LEADS  1 6 3  00
mnsuBusni  TWIN +  MANUAL)   3 2 3 . 0 0

cOMPLETE SYSTEMS he DRIVES + DODES)
MITSUBISHI 2 . 8 0    2 0 0 . 9 9
MITSUBISHI TWIN  3 5 3 . 0 0

CPU
65-C-02 C H I P  1 2 . 0 0
65-C-02+ SOFTWARE    1 4 . 0 0

EPROM EQUIPMENT
2764 CHIP   8 . 0 0
5 x 2764 PACK .   3 6 . 0 0
3 x 27128 PA C K     3 9 , 9 5

EPROM PROGRAMMER . . . . . . .2 0 . 9 5
EPROM ERASER — UVIPAC 2 0 • 9 5

DATALIFE DISKS
MD525 SS/DD 40TRK  1 7  00
140550 DS/DD 40TRK    2 3 . 0 0
M0577 SS/DD 80TRK  2 3  00
MD557 DS/DD 80TRK . . . . . .    2 9  00
WAB M I 6A DS/DD80TR1    2 4  00

SANYO COLOUR MONITORS
14" — NORMAL RESOLUTION  2 1 0 . 0 0

MEDIUM RESOLUTION  3 1 0 , 0 0
HIGH RESOLUTION 4 1 0 . 0 0

TO' SOLIDISK 17 SWEYNE AVENUE SOUTHEND-ON-SEA ESSEX S52
&IQ
Please send me:

QUANTITY I T E M  T O T A L

MY BARCLAY/ACCESS CARD NO IS

NAME

ADDRESS:

VOLUME DISCOUNIS AVAILABLE — PHONE SALES OFFICE (0702)
354674 (10 LINES)

INTRODUCING THE DFDC!
For those who already have the Acorn DDFS
installed in their computer and would like the
advantages of increased speed and storage
capacity t h a t  Double Density systems
offer SOLIDISK have introduced a totally
new concept in the shape of the DFDC!

The DFDC board simply sits in place of the
8271 FDC, this being reinstalled in the
DFDC boaard. Now all that needs to be done
is to install the DDFS ROM into a  Rom
Socket, to the right of the existing Acorn
DFS, and two other minor connections.

Great Value at E49.95 inc.

HAS YOUR BBC COMPUTER
GOT ITS SIDEWAYS RAM

BOARD YET?

"Break the Ram Barrier" (A&B)
m r s i o r t i l l i n • - • • • •

HOW TO ORDER?
You can order any item using the coupon, Prices are inclu-
sive of VAT, post and packing. Access and Barclay card
holders can place their order by phone.
Educational authorities, Acorn dealers and OEMs can obtain
quantity discounts.

OTHER PRODUCTS FROM SOLIDISK:
UVIPAC EPROM ERASER:

A
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ARE YOU
HALF A US&

Send or phone for a FREE information pack
and sample magazine (UK only), OR
take out a subscription NOW.
(C11.90 1 year, C6.40 6 months UK only)

Telephone (049481) 5228
BEEBUG dept 18, PO Box 109, High Wycombe, Bucks.
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; Maxell -  The Gold
Standard
51/4" Diskettes
Prices and quantities relate to Ten-Packs
Prices exc VAT 1 - 4  5 - 9  1 0 +
MD 1-0 SS 48 tpi 2 3  90 22 90 21 90
MO2-D D/S 48 tpi 3 4 , 9 0  33.90 32.90
MD1-DD S/S 96 tpi 3 4 . 9 0  33.90 32 90
MD2-DD D/S 96 tpi 4 2 . 9 0  41.90 40.90
Certified for single OR double density. 48
tpi suitable for 35 or 40 track operation. 96
tpi suitable for 77 or 80 track operation

8" Diskettes
Prices and quantities relate to Ten-Packs
Prices exc VAT 1 - 4  5 - 9  1 0 +
FD1-XD S/S D/Dens 3 2 . 9 0  3 1  90 3 0  90
FD2-XD 0 / D e n s  4 0 . 9 0  3 9 , 9 0  3 8  90
32 hard sector available at the same prices

31/2" Microdisks
Prices and quantities relate to Ten-Packs
Prices exc VAT 1 - 4  5 - 9  1 0 +
MF2-DD D'Sided 1 0Mb 5 9  90 5 8  90 5 7 . 9 0

3" Microdisks
Prices and quantities relate to Ten-Packs
Prices exc VAT 1 - 4  5 - 9  1 0 +
CF2 Compact D/S Floppy 3 9  90 3 8  90 3 7 . 9 0

Verbatim Datalife -
Best!
51/4" Diskettes
Prices and quantities relate to Ten-Packs
Prices sac VAT 1 - 4  5 - 9  1 0 +
MD 525-01 S/S 48 lpi 2 2  90 21 9020.90
MD 550-01 D/S 48 tpi 2 9  90 28.9027 90
MD 577-01 S/S 96 tpi 2 8  9027.90 26 90
MD 557-01 D/S 96 tpi 3 6  90 35 90 34 90
Certified for single OR double density 48 tpi
suitable for 35 or 40 track operation 96 tpi
suitable for 77 or 80 track operation,

8" Diskettes

31/2" Microdisks

D I S K I N G  F R E E P O S T ,  L I P H O O K ,  H A M P S H I R E  G U 3 0  7 B R ,  U N I T E D  K I N G D O M
How to contact us
General Enquiries & Sales (0428) 722563: Trade Government (0428) 722840; Telex 858623 Telbur G

Data Life
Vet Al in

Prices and quantities relate to Ten-Packs
Prices exc VAT 1 - 4  5 - 9
F0 34-9000 S.'S S/D 3 1  90 30 90
FD 34-8000 SIS DiD 3 1  9030.90
DD34-4001 D/S D/D 3 6  90 35 90
32 Hard Sector available at same price,

10+
29 90
29 90
34 90

Prices and quantities relate to Ten-Packs
Prices exc VAT 1 - 4  5 - 9  1 0 +
MF350 S. Sided 0 5Mb 4 2  90 41 90 40 90

T H E  D I S K I N G  P R O M I S E .  II you don't Ind  us.the slickest diskette suppher in the world. or it you have ANY reason to to
unhappy with our products OR services in ANY way -  w e  want to know After all we are here to serve you and  if you're not happy -- we're not happy

We continuously strive or  perfection, and everything you see here is IN STOCK and ready to be shipped within tour hours (YES. HOURSh A full
refund if dissatisfied goes without saying

N E W  F R O M  D I S K I N G .  To brighten up your office desk, just pick up the 'phone and order your very own SUPERB Colour Coded diskettes
We have RED, ORANGE, YELLOW, GREEN, PALE BLUE and BLUE They are packed in fives of one colour and come with a FREE SEE 10 Library Boo, and pack

of Colour Coders So  before you erase the wrong disk or accidentally leave the master disk out in the dusty environment C O L O U R  CODE THEM'

T H E  D I S K I N G  B D  ( B r i t i s h  D i s e a s e )  A W A R D .  our  BD award this week tor another useless company, goes to Corralls (Powell
Outtryn Fuels Ltd). who, when asked for an urgent delivery of treating oil that we required answered We cannot give you a delivery time and we cannot 9tve you a price. 1m only

here to take orders" i f  any of you out there understand that w e  d love to hear from you

IaXIII•
MD1-D

94RMIN
CORNER
I.
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DINETTES

Dysan for the Discerning
51/4" Diskettes
Prices and quantities relate to Ten-Packs
Prices exc VAT 1 - 4  5 - 9  1 0 +
104'1D S S 48 tpi 2 3 , 9 0  22.90 21.90
104120 OS 48 tpi 3 4 . 9 0  33,90 32.90
204/1D S.S 96 tpi 3 4 . 9 0  33.90 32.90
204'20 DS 96 tpi 4 2  90 41.90 40.90
Certified for single OR double density. 48 tpi
suitable for 35 or 40 track operation. 96 tpi
suitable for 77 or 80 track operation.
8" Diskettes
Prices and quantities relate to Ten-Packs
Prices exc VAT 1 - 4  5 - 9  1 0 +
3740/1D SYS D/Dens 3 2 , 9 0  31,90 30 90
3740/20 D/S D/Dens 4 0 , 9 0  39.90 38 90

32 hard sector available
at the same priceserex

Verbatim Verex -
Value
51/4" Diskettes
Prices and quantities relate to Ten-Packs
Prices exc VAT 1 - 4  5 - 9  1 0 +
MD200-01 S,S 48 (pi 1 9 , 9 0  18 90 17 90
MD250-01 D/S 48 tpi 2 3  90 22 90 21,90
48 to' suitable for 35 or 40 track operation.

8" Diskettes
Prices and quantities relate to Ten-Packs
Prices exc VAT 1 - 4  5 - 9  1 0 +
FD34-1500 S/S S/D 2 2 . 9 0  21 90 20.90
D034-1501 D/S D/D 2 9 . 9 0  28.90 27.90
32 Hard Sector available at same price.

onlmorell elsketter%
5 v . ' ' ,  S u p p l i e d  i n  F i v e - P a c k s  o f  o n e  c o l o u ri t i  F r I c t l s  a n d  q u a n t o h e s  r e l a t e  t rY F i v e - P a c k s
P r i c e s  e x c  V A T  1 - 9  1 0 - 1 9  2 0 ,
I D  S., S  4 6  / p i  1 2  9 0  1 1 9 0   1 0 9 0
;,-,0 O S  4 8 1 0 .  1  0 9 0  1  7 9 0  1 6  9 0
1 0 0  S i S  tp i  1 8  9 0  1 7 9 0   1 6  9 0
2 0 0  D i ' S  9 6  tp i  2 1  9 0  2 0 . 9 0  1 9  9 0
i n  order lire colour or your choice just precede the type nurnber with rile appropriate letter 'R I
, i r o  i c u  ORANGE 1Y) YELLOW i G i  GREEN (13/ BLUES iBi PALE BLUE For  the actuai
crows please honour hat colour advenserieur hack a couple or p ines 0 ,  ran and 05001 ,,,,,

.1Aii colour brochure

REEI
10 TARE CLOCK

w i t h  E V E R Y  2 0  D i s k e t t e s
o r d e r e d  a t  t h e s e  p r i c e s
When you buy twenty diseettes any size mace or type( i t  In(
prices, you wili receive, completely FREE of charge, this sup
caiendar clock with a Imp easy to read 24mm LED display
forty diskettes and you will receive two rrincks and so on

Offer ends 30th April, 1985
P L U S

FREE with every Ten-pack of diskettes from DISKING
Five-Packs if coloured disks) The Superb SEE 10 Library Bc
Also available individually for E2.50 exc VAT, either for 51/4" Dis

(SEE 10), or 31/2" Disks (SEE 10-31 Now also available for 8.•
Disks (SEE 10-8) at E3 CPO Tull
FREE DISKING Colour Coders 1 1
A multicoloured pack of ten fibre tipped pens for cotour 1 ( N i k lcoding your diskette labels Available individually at 49p exc - -VAT

MEMO REX
Memory Excellence
51/4" Diskettes
Prices and quantities relate to Ten-Packs
Prices exc VAT 1 - 4  5 - 9  1 0 +
3481 S S 48 tpi 2 2  90 21.90 2 0 9 0 .
3491 0 5 4 8   tpi 2 9  90 28.90 27.90
3504 &S 96 tpi 2 8 . 9 0  27,90 26.90
3501 D/S 96 tpi 3 6 , 9 0  35.90 3 4  90
Certified tor single OR double density, 48 tpi
suitable for 35 or 40 track operation. 96 tpi
suitable for 77 or 80 track operation.

51/4" Diskettes (HIGH DENSITY)
Prices and quantities relate to Ten-Packs
Prices exc VAT 1 - 4  5 - 9  1 0 +
5500 DS 1.6 MByte 4 9  90 4 8  90 4 7 . 9 0
31/2" Microdisks
Prices and quantities relate to Ten-Packs
Prices exc VAT 1 - 4  5 - 9  1 0 +
6100 S Sided 0 5Mb 4 2 . 9 0  4 1 . 9 0  I D  90

Bargain Corner Diskettes 51/4" Diskettes
Combine with a  FREE SEE 10 library boo and Colour coders, these disks are certlied and are ffarn one of the
menu/  aclorera in  th is  ad
Prices and quantities relate to Ten-Packs E x c  VAT (With hub ring) 1 - 4  5 - 5  1 0 ,
Exc VAT N o  hub ring) 1 - 4  5 - 9  1 0 +  U L 1 D H R  S S 48 in 1 4  90 i  3 90 1 2  90
ULID S S 48 Id 1 3  90 1 2  90 1 1 9 0  U L 2 D H R  DR 48 td 2 1  90 2 0  90 1 9  90
UL20 0 S 48 tp, 2 0  90 / 9 9 0  1 8  90 u u  DDHIR S S a6 id  2 1  90 2 0  90 1 9  90
UL 100 S S 96 tot 2 0  90 1 9 9 0  1 8 9 0  U L 2 D D H R  D S 96 Id  2 5 9 0  2 4  90 2 3  90
UL200 OS 96 V  2 4  90 2 3  90 2 2  90 S o r t a b l e  tor single OR double density 48 tor unable tor 35
Suitable or single OR double density o r  40 track operation 9 6  i d  portable for 77 or SO track

operation

LL
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Budget 30
30 Minidisk

capacity in smart
beige brown complete with five coloured
dividers.
Part
Prio D e s c r i p t i o n
830 3 0  Min id isk

Capacity
II buying 3
to get one F R E E
p a p . .  4
unit rule
please

Pnce
etc VAT

590

Budget Micro • ,,,
Microdisk c a p a c i t y  o r  1 2 , 3 -

disks) S m a r t  two- lone  be ige  b rown
Parr P r i c e
No D e s c r i p t i o n  e x c .  VAT
BM 3 0  Microd isk  6 9 0

capaci ty
II buy ing 3  le  get  one FREE,  p & p  e  4
unit ra te  p lease

'1'77-11(q1Rflrf
simplermoilrrs

These diskette mailers come packed in
100s and are of a very clever copyright
design They well hold up to 4 diskettes
complete with envelopes and are
extremely robust

Part P r i c e
No Descr ipt ion e x c  VAT
DSM 100 Supermailers 24 90

UK Shipping Rates exc VAT
51/4" Disks or microdisks
-2 paces each pack at 95p

3-5 packs each pack (a 75p
6-9 pack each pack (a 60p
10, packs POST FREE
51/4" Coloured Diskettes
1-3 5-packs 50p each pack
4-9 5-packs 30p each pack
Ion  5-packs POST FREE

TRAM3 CORNER
FREE Aeroplane
Our latest aeroplanes nave sound, so you'll have
no trouble waking u p  those sleepy software
engineers, when you throw it at them. Just call and
ask for our flier, and we II send you our latest trade
pack with prices, special offers and  sample
unlabelled diskette. Wel l  also enclose a  DPC
(Disking Priority Customer Card) application form
telling you how to buy at our 10,000 prices yet
order in 50's.

•••-
• r,

,

PISCMI  S T O W E

1 rBuy 3
of a kind

and get the
tith one

FREE

6•90

co gr,eaaze
Budget SO
50 Min id isk  c a p a c i t y  i n  s m a r t  Iwo - t one  b r o w n ,  c o m -
plete w r i t  tour  d iv iders  a n d  non-scratch rubber  lee !
Pan No Description P r i c e  exc. VAT
8 5 0  5 0  MinidiSk capac i ty  8 9 0
It buying 3 to gel  one FREE,  p & p  fir 4  uni t  rate p lease

Part No
MKEY
MTV
MOD

lla

Postage and Packing Rates
8" Diskettes
1-2 packs each pack 1 . 6 0
3-5 packs each pack at 1.20
6-9 packs each pack (r, 90p
10- packs POST FREE
Budget Storage
108E1,00 each
2-7 off 70p each
8 ,  off POST FREE
Lockable Storage
1 off E2.00 each
2-7 off El 30 each
8 ,  off POST FREE
All 'SEE 10' Library Boxes
1-4 off (a 40p each
5-9 off (41 30p each
10- off at 20p each
Disking Diskwriters
50-pack El 00
Disking Colour Coders
1-5 packs 25p per pack
6 ,  packs POST FREE
Disking Supermallers
100-pack 0,00
Memorex Cleaning Kits
1 off 60p each
2-7 off 40p each
8 ,  POST FREE

Jumbo Swinger
A mass ive  120 minidisk capaci ty
(verth arms removed)  Ac i tustab le
arms compensate  tot less
diskettes c o m p l e t e  with keys and
carrying handle
Parr No O e s c r o p t o n  P r i c e  exc VAT
J U M B O  1 0 0  • M i n i d i s k  1 8  90

capacrty
ii buying 310 gel one FREE p & p  u n i t  ta le p lease

Disking Swing-Lid Lockable Box
60 Minidisk capacity, complete with keys, dividers, tags
and even built in carrying handles
Part No D e s c r i p t i o n  P r i c e  exc VAT
DSLB 6 0  Minidisk capacity •  1 7 9 0
 If buying 3 to get one FREE p&p rii 4  unit rate please

Description
Case keyboard cleaning kit

VDU screen cleaning kit
Disk drive head cleaning kit

22•9°

How to Order:
azT
P.IAM

Executive Mini 100

Price
4 90
4 90
8 90

1

Pan No D e s c r o p k a e t
EMI00 1 0 0  minidisk capacity
If buying 310 get one FREE p a p  No 4 c a l  rale please

Memorex Cleaning Kits
The latest computer care range from Memorex represent
lantastic value for money, and are available individually
or with a discount if purchasing all three
Buy all three kits together, and we will reduce the total price from
El 8.70 to E1410 SAVING E3.80 — A BARGAIN IF EVER WE SAW
ONE!

.90

Executive Range
rIhnoeubl;rfna!ez
removable lets y o u  name IdExecutive Micro 50
web rernowabk3 lid dividers tabs Sri i,
Filly 3 5  ' rilicrodish capacity compiler,

and 2 keys

Pool No O e s c o p r o n  P r i c e  exc VAT
EM50 s o  mwrodisk capacity 1 9  90
it buying 3 to get one FREE p a p - . '  4  unit rate PreaSe

100 5 25 arookdor,k capaccy coolome wier removable lie rtivritern.iabs loo,
and 2 keys

Price e n  VAT
22 90

General Enquiries & Sales: (0428) 722563
Government & Trade Sales; (0428) 722840
If in doubt at ANY time, Just call and ask for Joan She  wil l  answer any
questions that you may have, even i f  you Only want a catalogue and order
form, lust CALL!

• TUT!
CAR[

Official Government Orders Welcome
We supply al l  Government bodies inc la l ing schools UnNersibes. C O N N .  HOspears t h e  Utilities Stesearth Estabkshments
Armed Forces. the Ministries and Local Authorities word-wee W e  will despatch within 4 (YES FOUR) working hours from receipt
of your &howl order M i n e r  'OCIered ether by post or by telephone and all orders ars handled s i l t , .  strictest confidence and to the
Ante A l l  other Customers & W U *  Ole, order pease  payable to  DISKING i t  yOu are a  large establishment and Cannot raise
&aquae  without Cr invoice p i “ s e  post or telephone you, order and  we will s e e d .  prOitOrma Invoice Dy return Or your accounts
department to pay &garnet

Credit Card Orders (0428) 722563 (241r)
FREE DiSKING togobug tor Cl orders lee on tne answering rnachine Yo u  may cal  385 clays a year 2 4  hours a clay end you
speak tor ea e n s  als you like when you *s ive  rho following details

Day-rinse reephone numb. ,  Y O u r  Crete! Card Number
2 Cardholder name and address 5  What  you want and how many
a Delivery tor invoice address) it 0410rent 6  N o r m s  Or titer class post
We welcome Access 4M. terchargre  Barclaycard [VISA, and Otters Club International a n d  there is NO crede Card surchaigh
Alternetwory you may write your credit Card number on yew order

Laavo the REST to US!
Urgent Orders

you ere posing your order leave Out the word FREEPOST Worn Out &Miran and  use our normal peed code 01,130 7EJ and do nor
forget to stamp it Firer Class I t  you are teleononing your 0,0tif please make it b i e r  then your wish to pay ,Or your 0000s lobe sent I ,
you by Firer Crass Pow
First Class Rates
Mintoleks a  Mlcrodisks
First Ten-Pack, E2 00 S e c o n d  and SubSeQuent Tan -Paa .  CI 50

Very Urgent Orders
it ordering oy telephone a n d  Oy 3 C O M  you may M a u e r  °Mapper which delivers the neat morning at 9 00arn alimmurn cost Is
E10 00 for the first 564 — please call
Desperate Orders
Just cal l  and ask for Jean or Roger and we will do whatever we can to nee  yOu with
problem a  you r e  nor too far we can prObably organise a taxi or counor
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You should see what he just seen.

Micronet 800.
Stretching the mind of your micro

far beyond its limits.
Micro evolution continues with

this unique communications, informa-
tion and software system. Set on our
mainframes nationwide.

Includes 30,000 pages and access
to Prester with its full range of services.

A tremendous Communications
section that networks you to thousands
of other members across the country.
Send and receive electronic messages
and graphics at a touch of a button.

And there's the Chatline service,
Swapshop and Teleshopping.

Check with daily updates on the
very latest computer news.

Micronet also has its own huge
facts data base.

And a choice ofup-to-the-minute
software to download absolutely free

For only £13 a quarter and just a
local telephone call whenever you
want to connect up (that's only 22p per
half hour at cheap rates) you could be
part of Micronet.

The only accessory you need is a
Modem.

A small price to pay to join the
other visionaries on this exciting new
system.

Fill in the coupon for more details
and send to Micronet 800, Durrant
House, 8 Herbal Hill, London EC1R

But be warned, Micronet 800's
features are almost limitless and
constantly updating. So maybe you'd be
better to call in at Laskys, John Lewis,
main Boots or your local Micronet 800
Action Station.

To feast your eyes on all the
amazing things it can do.
Fro: MICRONET 800, Durrant House. 8 Herbal H171

London EC1R 5E1 Telephone 01-278 3143.
Please send me the full facts about Micronet 800.

Name

Make/Model of Micro

Address

'For 97% ol telephone UfieFS
IS a Padent.nk - r e k T 0 111111 U n i C a t

On Prestel

At.1±1

1 t o o g n e m i l m E m m a



_AVON

Bath, Bootsz I Marchants Passage,
Southgate. l e l  0225 64402.
Bristol. Avon Computer Rentals,
16 West Street, Old Market.
Tel 0272 550600.
Bristol. Boots, 59 Broadmead.
-rdi 0272 293631.
Bristol. Laskys, 16-20 Penn Street
TeL 0272 20421.
Keynsham.Key Computer Systems
42b High Street Tel: 02756 5575.
Weston-super-Mare. K & K
Computers,-32 Alfred Street
Tel 0934 419324.

BEDFORDSMIltla
Bedford. Boots, The Harpur Centre,
liarpur Street Tel: 0234 56231.
Dimstable. Dormans, 7-11 Broad
NX'alk Tel 0582 38302.
Leighton Buzzard. Datasine,
59 North street Tel: 0525 374200.
Leighton Buzzard. Milton KeyneS
MUSIC & Computers, 17 Bridge
Street Tel 0525 382504.
Luton. Hobbyte, Unit 16, The
Arndale Centre. Tel 0582 457195.
Luton. Laskys, 190-192 Arndt&
Centre. Tel (158238302.
Luton. Terry More, 49 George
Street. Tel 0582 23391.

BERKSHIRE

Reading' Laskys, 118-119 Priar StTeL 0754595459.
Slough. Data Supplies,
TemPlewood Lane,
Farnham Common. Tel 2 820004.
Slough. Laskys, 75 Queensmere
Centre. Tel 0753 78269.
Slough. MV Games, 245 High
Street. Tel 75 21594.

IIIICIONGHAMSHIRE
Bletchley. RAMS Computer
Centre, 117 Queensway.
Tel 0908 647744.
Chesham. Reed l'hoto &
Computers, 113 High Street
Tel 0494 783373.

CAMBRIDGESIIIRE
Cambridge. Boots, 65-67 Sidney
Street and 28 Petty Curry Street.
Tel 0223 350213
Cambridge. Cambridge Computer
Store, 4 Emmanuel Street
Tel 0223 358264
Cambridge. Heifers Stationers.
19 Sidney Street Tel: 0223 358241
Peterborough. Boots,
40-42 Bridge Street, Queensgate.
Tel 0733 65352.

ClIESBIRE
Chester. Boots, 47-55 Foregate
Street Tel 0244 28421
Chester. Computer Link, 21 St.
\X'erburgh Street Tel 0244316516.
Chester. Laskys, 7 The Forum,
Northgate Street. Tel 0244 317667.
Crewe. Midshires Computer
Centre, 68-78 Nantwich
Tel 0270 211086
Ellesmere Port RER TV& Audio,
I Pooltown Road, Whitby.
Tel 051-356 4150.
Hyde. C Tech Computers, 184
Market Street Tel 061-366 8223.
Macclesfield. Camera Computer
Centre, 118 Mill Street 0625 27468
Macclesfield. Computer Centre,
68 Chestergate. 'Fel 0625 618827.
Marple. Marple Computer Centre,
30-32- Market Street
'Fel 061-427 4328
Stockport. National Micro Centres,
36 St Petersgate. Tel: 061-429 8080
Stockport. Stockport MicroCentre,
4-6 Brown Street Tel 061477 0248.
Widnes. Computer City, 78
Victoria Road. Tel 051420 3333.
Wilmslow. Wilmslow Micro
Centre- 62 Grove Street
Tel  0625 530890.

CLEVELAIM
Middlesbrough. Boots,
88-90 lanthome Road,
The Cleveland Centre.
I A  0642 249616,

CUMBRIA
Kendal The Kendal Computer
Centre, Stramongate.
Tel 0539 22559.
Penrith. Penrith Communications,
14 Castlegate Tel 0768 67146.
Whitehaven. P D Hendren,
15 King Street Tel 0946 2063.
Workington. Technob It Store,
12 Finkle Street Tel: '01 66972.

DERItywitg
Mfreton. Gordon Harwood,
67-71 High Street Tel: 0733 836781.
Chesterfield. Boots 35-37 Low
Pavement, Market Place.
Tel 0246 203591.
Chesterfield. Computer Stores,
14 Stephenson Place.
lel 0246 208802.
Derby. Boots, 1 Devonshire
Walk. Tel 0322 45886.

See Micronet 800 in action.
DEVON

Exeter. Boots, 251 High Street,
Tel 0392 32244.
Exeter. Open Channel,
Central Station, Queen Street
Tel 0392 218187.
Paignton. Computer Systems Ltd,
35 Hyde Road. Tel: 0803 524284.
Plymouth. Syntax, 76 CornwallStreet Tel 0752 28705.
Seaton. Curtis Computer Services,
Seaton Computer Shop,
51c Harbour Road. Tel  0297 22347.
Tiverton. Actron Microcomputers,
37 Bampton Street Tel 0884252854.

DORSET
Bournemouth. Brook Computers,
370 Charminster Road.
Tel: 0202 533054.
Bournemouth. Lansdowne
Computer Centre, I Lansdowne
Crescent, Lansdowne.
Tel 0202 20165.
Dorchester. The Paper Shop,
Kings Road Tel 0305 645M.
Poole. Lansdowne Computer
Centre, 14 Amdale Centre.
Tel 0202 670901.

ESSEX
Basildon. Basildon Software
Centre, 78-80 Liberty Shopping
Hall, East Square Tel 0268 27922.
Chelmsford. Maxton Hayman,
5 Broomfield Road. Tel 0245 354595
Chelmsford. Way In Computers,
7 Village Square, Chelmer Village.
Tel 0245 467858.
Colchester. Boots, 5-6 Lion Walk.
Tel 0206 577303.
Grays. H. Reynolds, 28a Southend
Road. Tel 0375 31641.
Harlow. Harlow Computer Centre,
17 Staple Tye. Tel 0279 22846.
Harlow. Laskvs, 19 The Harvey
Centre_ Tel: 0279 443495.
Hornchurch. Comptel Computer
Systems, 112a North Street.Tel. 0402 446741.
Ilford. Boots, 177-185 High Road
Tel: 01-553 2116.
Romford. Software Plus,
72 North Street Tel 70 65271.
Southend-on-Sea. Computerama,
88 London Road. Tel 0702 335443,
Southend-on-Sea. Computer
Centre, 336 London Road,
Tel 0702 317161.
Southend-on-Sea. Estuary
Personal Computers, 318 Chartwell
North, Victoria Circus Shopping
Centre. Tel 0702 614131.

OLOUCESTER
Cheltenham. Laskys, 206 High
Street Tel 0242 570282.
Cheltenham. Screen Scene, 1
St Georges Road. Tel 0242 528979,
Gloucester. Boots, 38-46 Eastgate
Street Tel 0452 423501.
H A M P S f f l R E
Basingstoke. Fishers, 2-3 Market
Place. Tel 0256 22079.
Southampton. Business
Electronics, Micromagic At Atkins,
7 Civic Centre Road. Tel 070325903.
Waterlooville. GB Microland,
7 Queens Parade, London Road.
Tel 0705 259911.

_ HERTFORD
Hitchin. County Computers13 Bucldesbury. l e l  0462 36757.
Potters Bar. the Computer Shop,
107 High Street Tel 0707 44417.
Stevenage. DJ Computers,
II Town Square. Tel 0438 65501.
Watford. Laskys, 18 Charter Place
Tel 092331905.
Watford. SRS Microsystems,
94 The Parade, High Street
Tel 0923 26602.
Watford. Watford Electronics,
Cardiff Road. Tel 0923405588.
Welwyn Garden City. DJ
Computers, 40 Eretherne Road.
Tel 96 28444.

HIIAIRERSIDE
Beverley. Computing World,
10 Swabys Yard Dyer Lane.
Tel 0482 881831.

KENT
Ashford. DGH, 10 North Street
lel: 0233 32597.
Ashford. Geerings of Ashford,
80 High Street Tel 0233 33366.
Bexleyheath. Laskys,
I 5-16 Broadway Shopping Centre.
Tel 01-301 3478.
Brondey. Boots, 148-154 High
Street, Tel 01-460 6688.
Bromley. Computers Today.
31 Market Square. Tel 01-290 5652.
Bromley. Laskys, 22 Market
Square. Tel 01-464 7829.
Bromley. Walters Computers,
Army & Navy, 64 High Street

01-460 9991,
Chatham. Boots, 30-34 Wilmott
Square, l'entagon Centre.

1KENT
r fel 0634 405471.
Gravesend. Gravesend Home
Computers, 39 The len-ace.
Tel 047423871,
Gillingham. Regal Software
Supplies, 49 High Street.
Tel 0634579634.
Maidstone. Kent Micros, 51 Union
Street Tel 0622 52784.
Bainham. Microway Computers,
39 High Street Tel 0634 376702.
Sevenoaks. Ernest Fielder
Computers, 1)orset Street
Tel 0732 456800,
Shortlands The Village House
of Computers, 87 Beckenham Lane
Tel 01-460 7122.
Sittingbourne. Computer Plus,
65 High Street Tel 0795 25677.
Tunbridge Wells. Modata
Computer Centre, 28-30 St Johns
Road Tel 0892 41555.

LANCASHIRE
Blackburn. Tempo Computers,
9 Railway Road- Tel 0254 691333.
BlackpooL Blackpool Computer
Store, 179 Church Street
Tel 0253 20239,
Burnley. IMO Business Systems,
39-43 Standish Street
Tel: 0282 54299.
Preston. 4Mat Computing,
67 Friargate. teL 0772 561952.
Preston. Laskys, 14 Guildhall
Arcade. Tel 0772 24558.
Wigan. Wildings Computer Centre,
11 Mesnes Street Tel 0942 22382.

LEICESTERSHIRE
Leicester. Boots, 30-36 Gallowtree
Gate. Tel 0533 21641.
Market Harborough. Harborough
Home Computers, T Church Street
Tel 0858 63056.

LONDON
Computers of Wiptiore

Street, 104 Wigmore Street
TeL 01486 0373,
Wl. HMV, 363 Oxford Street
Tel 01-629 1240.
WI. Laskys, 42 Tottenham Court
Road. Tel 01-6360845.
WI. Lion House, 227 Tottenham
Court Road. Tel 01-637 1601.
WI. Sonic Foto Micro Center,
256 Tottenham Court Road,
Tel 01-580 5826.
WI. Tomorrows World Today,
27 Oxford Street Tel 01-439 7799,
WI. Walters Computers, DH Evans,
Oxford Street. Tel 01-629 8800.
WC1. Transam Micro Systems,
59-61 Theobalds Road.
Tel 01-405 5240,
WS. Walters Computers, Barkers,
Kensington High Street
Tel 01-937 5432.
SE7. Vic Oddens Micros,
5 London Bridge Walk.
Tel 01-403 1988,
SE9. Square Deal,
373-375 Footscray Road,
New Eltham. Tel. 01-859 1516.
Lewisham. Laskys, IM High
Street Tel 01-852 1375.
SKIS. Castlehurst Ltd, 152 Rye
Lane, Peckham, Tel 01-639 2205.
EC2. Devron Computer centre,
155 Moorgate. tel 01-638 3339.
N i t  Logic Sales, 19 The Bourne,

Broadway, Southgate.
Tel: 01-882 4942.
N22. Boots, 38-40 High Road,
Wood Green, Tel 01=881 0101.
NW3. Mavcraft Micros,
58 Rosslyri Hill, Hampstead.
Tel 01-431 1300.

Davinci Computer Store,
112 Brent Street, Hendon.
Tel 01-202 2272.
NW7. Computers Inc, 86 Golders
Green. Tel 01- 209 0401.
NW10. Technomatic, 17 Burnley
Road  Wembley. Tel 01-208 117.

MANCHESTER
Bolton. Computer World UK Ltd,
208 Chorley Old Road
Tel 0204 494304.
Manchester. Boots, 32 Market
Street Tel 061-832 6533.
Manchester. Laskys, 61 Arndale
Centre Tel 061-833 9149,
Manchester. Laskys, 12-14 St
Marys Gate. Tel 061-833 0268.
Manchester. Mighty Micro,
Sherwood Centre, 268 Wilmslow
Road, Fallowfield.1-el 061-2248117.
Manchester. NSC Computer
Shops, 29 Hanging Ditch.
Tel 061-832 2269.
Manchester. Walters Computers,
Kendal Milne, Deansgate.
Tel 061-832 3414.
Oldham. Home & Business
Computers, 54 Yorkshire Street,
Tel 061-633 1608.
Swinton. Mr Micro, 69 Partington
lane. Tel 061-728 2282.

MERSEYSIDE

fleswall Thornguard Computer
Systems, 46 Peniby Road
Tel 051-342 7516.
Liverpool. Hargreaves, 31-37
A'arbreck Moor, Walton.
TeL 051-525 1782,
Liverpool. Laskys, Dale Street
Tel 051-236 3298.
Liverpool. Laskvs, St. johns
Precinct '1e1 051-708 5871.
St. Helens. Microman Computers,
Rainford Industrial Estate, Mill
Lane Rainforel TeL 0744 885242.
Southport. Central Studios,
38 Easthank Street Tel 0704 31881.

MIDDLESEX
Enfield. Laskys, 44-48 Palace
Garden Shoii. mg Centre.Tel: 01-363 427.
Harrow. Camera Arts, 42 St Anna
Road, Tel 01-427 5469.
Harrow. Harrow Micro, 24
Springfield Road Tel 01-427 0098.
Hounslow. Boots, 193-199 High
Street. Tel 01-570 0156.
Southall. Twillstar Computers Ltd,
7 Regina Road. Tel 01-574 5271.
Teddington. Andrews, Broad
Street Tel 01-997 4716.
Twickenham. Twickenham
Computer Centre, 72 Heath Road.
Tel 01-892 7896.
Uxbridge. JKI. Computers,
7 Windsor Street Tel 0895 51815.

_ NORFOLK
Norwich. Adams, 125-129 King
Street Tel 0603 22129.
_  _  NOTTINGILAMSHIlth_
Sutton in AshBeld. HN & LFisher,
87 Outram Street Tel 0623 54734.
Nottingham. Laskvs, 14 Smithy
Row. Tel 0602 413049.

OXFDItDSIDRE__
Abingdon. Ivor Fields Computers,21 Stern Street tel 0235 21207.
Banbury. Computer Plus,
2 Church lane. Te l  0295 55890.
Oxford. Absolute Sound & Video,
19 Old High Street, Headington.
Tel 0865 65661.
Oxford. Science Studio, 7 Little
Clarendon Street 'Tel 0865 54022.

SCOTLAND
Aberdeen. Boots, 133-141 Union
Street Tel 0224 585349.
Edinburgh. Boots,101-103 Princes
Street Tel: 031-225 8331.
Edinburgh. Laskys, 4 St. JamesCentre. 1 el 031-556 1864.
Glasgow. Boots, 200 Saucluehall
Street Tel  041-332 1925.
Glasgow. Boots, Union Street
and Argyle Street. Tel 041-2487387.
GlasgoW. Tom Dixon Cameras,
15-17-Queen Street
Tel: 041-204 0826.

SHROPSHIRE
Shrewsbury. Clairmont
Enterprises, Balls Lane.
•Iel: 3647 52949.
Shrewsbury. Computerama, 13
Castlegate Tel 0743 60528.
Telford. Computer Village Ltd,

Hazeldine House, Central
Square. Tel 0952 506771.
Telford. Telford Electronics,

38 Mall 4. Tel 0952 504911.
_ STAFFORDSIHRE

Newcastle-under-Lyme.
Computer Cabin, 24 The Parade,Silverdale, Tel 0782636911.
Stafford. Computerama, 59
Eoregate Street. Tel 0785 41899.
Stoke-on-Trent Computerama,
11 Market Square Arcade, Hanley.
Tel 0782268524.

SUFFOLK__
Bury St. Edmunds. Boots,
11-13 Cornhill. Tel 0284 701516.
Bury St Edmunds. The
Computer Centre, 1-3 Garland
Street Tel 0284 705503.
Ipswich. Brainwave Micros,
24 Crown Street Tel 047 350965.

SURREY
Bagsbot P & H Electronics, 22-24
iuildford Road. Tel 0276 73078.

Croydon. Lasky% 77-81 North End.Tel 01-681 8443.
Croydon. The Vision Store,
53-59 High Street Tel 01-686 6362.
Croydon. The Vision Store,
96-98 North End. Tel 01-681 7539.
South Croydon. Concise
Computer Consultants, 1 Carlton
Road Tel 01-681 6842.
Epsom. The Micro Workshop,
12 Station Approach.
Tel 0372 721533.
Guildford. Walters Computers,
Army & Navy, 105-111 High Street
'Fel: 0483 68171.
Wallington. Surrey Micro
Systems. 53 Woodcote
Road. Tel 01-647 5636.

SURREY

Woking. Harpers, 71-73
Commercial Way. Tel 0486 225657.

SUSSEX
Bexhill-on-Sea. Computerware,
22 St Leonards Road.
Tel 0424 223340,
Brighton. Boots, 129 North Street.
le l  0273 27088,
Brighton. Gamer, 71 East Street
Tel 0273 728681.
Brighton. Laskys,151-152 Western
Road Te l  0273 725625.
Crawley. Gatwick Computers,
62 The Boulevard. Tel 0293 37842.
Crawley. Laskys, 6-8 Queensway.
Tel. 0293 544622.
Eastbourne. Boots, 15 Eastbourne
Arndale Centre. Tel

TYNE& WEAR_
Gateshead. DP Supplies,
St Andrews House,AVestfield
Terrace. TeL 0632 785068.
Newcastle-upon-Tyne. Boots,
Eldon Square. Tel 0632 329844.
Newcastle-upon-Tyne. Laskys,
6 Northumberland Street
TeL 0632 617224.
Newcastle-upon-Tyne.
RE Computing_, 12 jesmond Road
Tel 0632 815580.

WALES,
Aberdare. Inkey Computer
Services, 70 Mill St reet,The Square,
Treeynon. Tel 0585 881828.
Aberystwyth. Aberdata at
Galloways, 23 Pier Street.
Tel 0970 615522.
Cardiff. Boots, 26 Queens Street
& 105 Frederick Street
Tel 0222 31291.
Cardiff P & P Computers.
41 The Haves Tel, 022226666.
Swansea; Boots, 17 St Marys
Arcade, The Quadrant Shopping
Centre. Tel 0792 43461.

WARWICKSHIRE
Coventry. Coventry Micro Centre,
33 Far Gosford Street
Tel 0203 58942.
Coventry. Impulse Computer
World, 60 Hertford Street Precinct
Tel 0203 553701.
Coventry. JBC Micro Services, 200
Earlsdon Avenue, North Earlsdon.
Tel: 0203 73813.
Coventry. Laskys, Lower Precinct
Tel 0203 27712.
Leamington Spa. IC Computers

43 Russell Street Tel 0926 36244.
Leamington Spa. 1.eamington
Hobby Centre, 121 Regent Street.
Tel 092629211.
Nuneaton. Micro City, la Queens
Road. Tel 0203 382049,
Rugby. O. E M.,9-11 Regent Street
Tel 0788 70522.

WEST MIDLANDS
Birmingham. Boots, City Centre
House, 16-17 New Street
Tel 021-643 7582.
Birmingham. Laskys, 19-21
Corporation Street
Tel 021-632 6303.
Dudley. Central Computers,
35 Churchill Precinct
Tel 0384 238169.
Stourbridge. Walters Computer
Systems. 12'Hagley Road
Tel 0384 370811.
WalsalL New Horizon, I Goodall
Street Tel 0922 24821.
West Bromwich. DS Pealunan.
7 Queens Square Tel 021-525 791n_
Wolverhampton. Laskys,
2 Wullium Square. Tel 0902714568.

YORKSHIRE
Bradford. Boots, 11 Darley Street.
Tel 0274 390891.
Leeds. Boots, 19 Albion Arcade,
Bond Street Centre.
Tel 0532 33551.
Sheffield. 1,askys, 58 Leopold
Street Tel 0742750971.
York. York Computer Centre,
7 Stonegate Arcade
' e l  0904641862.
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TECHNOMATIC
BBC Computer & Econet Referral Centre

17 Burnley Road, London NW10 lED, Tel: 01-208 1177
- 305 Edgware Road, London W2 Tel: 01-723 0233

Please add carriage: (a) Efl; (b)12.50; (e)l  1.50; (d)f  1 and 15% VAT  to order value

ACORN COMPUTER SYSTEMS
BBC Model B E 3 0 0 ( a )
BBC Model B + DFS E 3 4 6 ( a )
BBC Model B + Econet E 3 3 5 ( a )
BBC Model 8 +  Econet + DFS E 3 9 9 ( a )
ACORN 10Mbyte Hard Disc E l  300(a)
BBC Dust Cover E 4 ( d )
BBC Carrying Case  2 . 5 0 ( b )

A to B E 6 5  (d) Instal lat ion E 2 0
ACORN DFS Kit.E95 (d) Instal lat ion E I S
Econet Kit E 5 5  (d) Instal lat ion E 2 5
Speech Kit E 4 7  (d) Instal lat ion E 1 5
BASIC II Rom with user guide E 2 2 . 5 0
1.2 OiS Rom E 7 . 5 0  DNIFS Rom E 1 7 . 5 0
4816AP Memory upgrade RAM (each)E2.00

UPGRADE KITS

ECONET ACCESSORIES
Terminator (Two rectri per installation)
E 3 1 (c)
Clock with psu E 3 9 ( c )
Printer Server Rom E 4 1  (c)
File Server Level I E 8 6  (c)

ACORN BITSTICK
The renowned 'BITSTICK• graphic CAD package. Using the on
screen menu and colour pallette, it can draw freehand as well as
lines and shapes with great accuracy. Any part of a drawing may
be magnified many times, and up to 48 drawings may be saved on
a disc. In total, a friendly yet sophisticated CAD system offering
tremendous value. E325(a)
FX80 dump routine available. E35
Multi-Plotter Dr iver  (Plotters inc lude  H.P. ,  Epson  HI-80,
Watanabe, etc) E79(c)

ACORN Z80 2nd Processor
This processor converts your BBC into a complete business
micro with all the computing power a professional would need.
The system is CP/M based and is supplied with free software
package. T h e  package includes th ree  o f f i ce  productivi ty
programs, (memoplan, f i lep lan  a n d  graphplan), Systems
generator program, three programming languages plus the
ACCOUNTANT business program. Software is accompanied
by extensive manuals that not only get you started but also
answers your whys and hows. A l l  for  only E348 (a)
See our section on CP/M software for other packages available
for use with this processor.

ACORN 6502 2nd Processor
This processor is designed for the serious computer user who
wants to get even more out of his computer. This processor
provides increased memory — allowing up to 44K for Basic
programs and up  to  60K for  assembly language programs,
regardless of screen mode in use. (ideal for VIEW). An increase
in speed means that programs run up  t o  50% faster. The
second processor/BBC combination offer  computing power
comparable to systems costing twice as much. E 1 7 5  (a)

ACORN P-SYSTEM

Technical  In fo rmat ion :  A u t o m a t i c  V211V23 fo r  b o t h
3001300 and 1200/75 Baud. Standard Viewdata/Prestel
Protocols.

We are pleased to announce the launch of our on-
line i n f o r m a t i o n  s y s t e m .  P a g e s  a v a i l a b l e  w i l l
include'

*New Products *Comment  Box
*Technical  Pages *Comments  on
Stock and avai labi l i ty  of Products
Placing of Orders and many o t h e r s . . . .

technol ine 01-452 1500
Weekdays 18.30 to 09
Sunday. 24 hours

File Server Level II E 2 1 6 ( c )
File Server Level Ill E 3 0 0 ( c )
10 Station Lead Se t  E26  (c)
Extra Econet cable.11 50/m(d)
Econet User Guide E l  0 (d)1

NEW
I t i

ACORN WINCHESTER DRIVES 1
Acorn Hard discs are now available in l u  mbyte and -Ju moyte
versions. The drive plugs into the 1 MHz bus. The ADFS filing
system with its hierarchial filing structure provides an excellent
file management facilities. Data is transferred at  a  rate of 1
Mbit/sec and the 'seek time' is 85 ms. Full details on request.
10 Mbyte Winchester Drive El 300(a)
30 Mbyte Winchester Drive E1999(a)
Acorn File Server Level 3: This enhanced file server allows more
users on the network with better user access. E300(b)
If purchased with a Winchester Drive E200(b)

TORCH UNICORN PRODUCTS
1 1 1 1 1 1 . 1 1 . 1 1 1 1 1 1 1 . 1 . 1 1 1 1 1 1 1 1 1 1

The TORCH Unicorn system has
been in the field for over two years
and is now a proven Z80 system for
the BBC. It gives you the potential
to expand which no other system
can cu r ren t l y  o f f e r .  Y o u  c a n
expand a  single system w i th  a
2 0 M b  H a r d  D i s c ,  h a v e  t h e
processing power of a 32bit 68000
cpu with up to 1Mbyte of RAM and a
Single/Mult i-user U N I X  o p e r a t i n g
System o r  set up  a  network. A l l
these capabi l i t ies a r e  available
now. Probably the  most  popular
upgrade is the TORCH Z80 PACK, offering an attractive 2 x
400K disc drive, a Z80 second processor with 64K RAM, and a
CP/M compatible operating system. A free bonus is the easy-
to-use, yet advanced PERFECT range of software including a
word-processor, speller, spreadsheet and database. Z80 BBC
BASIC is also included. E650(a)

EMIPEn

,,WMA

TORCH GRADUATE SYSTEM
The ultimate upgrade — converts your BBC into a powerful 16
Bit business computer  and  makes i t  d isc  a n d  hardware
compatible with the IBM PC. With 2 56K RAM and single/dual
drives, i t  simply connects through the 1MHz bus. (The disc
drives can b e  used i n  bo th  BBC and IBM mode, w i thout
requiring a  d i s c  interface.)  T h e  top-of-the-range Mode l
G800/2 comes complete w i t h  the  free Xchange range o f
software, a n d  includes a  ful l-feature w o r d  processor, a
financial planner, a database and a business graphics package
— all 'linkable'.
(This highly acclaimed software is now available for the IBM PC at
a cost of over E400!)
G 800/2: E945(a)
Z80 Card ZEP100 with PERFECT Software Packages
+ Z80 Basic E 2 7 5  (a)
Z80 Disc Pack ZDP240 with software as above E 6 5 0  (a)
20Mb Hard Disc +  1 x 400K Floppy Drive . E 1 , 9 5 0  (a)

The long-awaited-fbr portable operating system has arrived,
Intended for use with the 6502 Second processor, this portable
operating system i s  a  complete implementation and comes
complete wi th  a  Filer. Editor,  and compi lers  for  two languages,
USCD PASCAL and FORTRAN-77. Widely used in universities
and colleges, as well as being popular with business software
authors. P-System i s  user-friendly, offering ease o f  program U n i c o r n  68000, Unix OS/Z80B/512K, 20MB

a development as well as portability. E263(b) H a r d  Disc, 400K FloppyL._
.E3495 (a)



PRINTERS
ALL PRINTERS HAVE A 12 MONTH GUARANTEE

DOT MATRIX
K AGA TAXAN:

• Epson Compatible Control codes •  80 or 156 Column
• NEAR I ETTER QUALITY Print using 23 x 18 matrix

• Text Modes include Normal, Italic, Enlarged, Condensed,
Super/Sub Script, Proportional

• Dot Addressable graphics in various modes
• 3K buffer which can also hold user defined characters

• Extra ROM/RAM socket for custom print fonts
Friction & Tractor feed with built in paper roll holder

KP810 (80 column) E255 (a)
KP910 (156 column) E359 (a)

EPSON:
The industry standard printer offering the quality, reliability and

versatility.
RX80T E215 (a) RX80FT E225 (a)

RX100 E345 (a) FX80 E31 5 (a) FX100 E435 (a)
DAISY WHEEL

BROTHER HR15: •  14 cps •  3K Buffer •  Two colour printing •
Proportional spacing •  Underline *  •  Bo ld  •  Shadow print  •
Super/Sub script + many other features.

BROTHER H R15 E325(a)
JUKI 6100: •  15 cps •  2 K  Buffer •  Switchable 10/12/15 cpi  •
Proportional p r i n t i n g  •  L i n e a r  M o t o r  f o r  m a x  re l iabi l i ty.

JUKI 6100 E325(a)
ACORN VIEW PRINTER DRIVER GENERATOR

As well as coming with pre-defined drivers for printers including
EPSON FX80, JUKI6100 etc,  t h i s  generator enables you,  b y
answering a few simple questions, to generate your own dedicated
driver for almost any printer. The days of having to buy indlivi ua l
dedicated printer drivers are gone! Cl 0(d)

EPSON HI-80 PLOTTER
This new A4 size Epson plotter has many features and commands
not present on plotters costing far more. Features include: 4 pens at
same time — up to 10 colours, various types of pens, high plotting
speed, can produce text in normal way as well as user defined
characters, text can combine with graphics etc., C399(a)
ROMs available to make H1-80 operate with HP control codes.

GRAPHICS PLOTTER/WORK STATION
Equally at home in the artists studio, hobbyists workshop, science
lab o r  a  classroom, th i s  system has  something t o  offer  fo r
everyone. The 3 colour graphics plotter provides both precision
and versatility. The carriage can be moved with an accuracy of
0.025cm over an A4 area — the plotter being able to accept paper
and far thicker materials at sizes of up to A3. The basic plotter
carries 3  colour pens each o f  which i s  software selectable.
Additional accessories greatly enhance the versatility of the unit
without losing the accuracy. The servo controlled drill/router, and
scriber can be used on various materials. A unique Opto Sensor
(using a Hewlett Packard device) turns the plotter into a high-res
scanning d ig i t i se r  t o  r e a d  &  s t o r e  w h o l e  d iagrams a n d
photographs. Workstation comes complete all accessories.

Workstation Corn lete E490(a)

Basic Plotter E270(a)
Opto Sensor E72(c) Dril l /Router At tachment  E79(c)

Power Supply: PS12V E42(c) PS24V E78(c)
Scandump Uti l i ty Disc E14.95 (d)

TECHNOMATIC
All prices exclude VAT

PRINTWACCESSORIES
EPSON N E C .
32K Internal Buffer Parallel E99(b)
Paper Roll Holder El 7(d) F X 8 0  Tractor Attachment E37(c).
Interfaces: 8143 RS232 E28(c): 8 1 4 8  RS232 + 2K E57(0

8132 Apple It E60(c), 8 1 6 5  IEEE + Cable E65(c).
Serial & Parallel Interfaces with larger buffers available.
Ribbons: RX/FX/MX80 E5.00(d), RX/FX/MX 100 El 0(d),
FX80 Duslcover E4.50(d)
KAGA TAXAN:AS 232 Interface + 2K buffer E784c): Ribbon KP810/910 E6(d)

„ M I :  RS232 Interface E65(c) S p a r e  Daisy Wheel El 4(d); R i b b o n  E2.50(d):
Sheet Feeder E129(a) Trac to r  Feed Attach E129(a)
BROTHER HR15:Sheet Feeder E189(a) R i b b o n s  Carbon or Nylon E4.50(a)
BBC Printer Lead: Parallel (42") E7(dl• S e r i a l  E7(d)
Printer Leads can be supplied to any other length.
Plain Fanfold Paper with extra tine perforation (Clean Edge):
2000 sheets 9,5" x  11" E13(b) 2 0 0 0  sheets 14,5" x  11" E18.50(b)
Labels per 1000s: Single Row 31" x  1 7/16" E5•25(d)

Triple Row 2-7/16" x  1 7116" E5.00(d)

PRINTER SHARER/BUFFER
A un ique  sharer /buffer  tha t  prov ides a s imp le  so lu t ion to
improve sys tem ut i l i sa t ion .  i t  can  be  connected  t o  up  to
three compute rs  and i t  w i l l  au tomat ica l l y  swi tch  between
the compu te r s  t o  scan  f o r  da ta  —  n o  manua l  sw i t ch ing
required. H i g h  s p e e d  d a t a  - 0•-•
input r a t e  t o  t h e  b u f f e r  c u t s o .

O .  • • •

down the  normal  wa i t i ng  t ime
for t h e  c o m p u t e r s  f o r  t h e
pr int ing operat ion to  complete
a n d  t h u s  a l l o w i n g  t h e
computers  to be used for other
uses. In ne tworked  sys tems  i t
can el iminate the printer server
unit. The 64K buffer  would hold
over 30 A4 pages of text.
F a c i l i t i e s  i n c l u d e :  C O P Y
PAUSE A N D  R E S E T.  L E D
indicat ion f o r  p e r c e n t a g e  o f  L
memory avai lable and da ta  source. Ma ins  powered. Send
for detai led speci f icat ion.

TSB 64 Buffer/Sharer E245(a)
Cable Set E30

PERIPHERAL & COMPUTER SHARERS
We now offer an extended range of peripheral sharers to allow
the user to switch between computers, printers and modems.
High qual i ty switching mechanisms housed in ful ly shielded
metal cases ensure reliability. No power required.

Three Computers  t o  o n e  cent ron ics  p r in te r  (a l l  3 6  l i nes
switched) E65(b)
Four Compu te rs  t o  o n e  cen t ron ics  p r in te r  ( a l l  3 6  l i nes
switched) E79(b)
Three Computers t o  one  ser ial  pr inter/modem (al l  25  l ines
switched) E59(b)
Four Computers to one serial printer/modem E69(b)
BBC Cable Sets 3  way E22(c) 4  way E27.50(c)

Computer Sharer:
Allows one computer to be connected to two parallel printers
fitted with cable for the BBC computer E19.50(b).

GRAFPAD
A low cost graphic tablet offering the performance & durability
required b y  industrial and  educational users. I t  i s  compact
accurate & reliable; working area 240 x  192mm +  menu area
Comes complete with a CAD package. E110(b).
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MONITORS
All monitors supplied with BBC lead

All 14" monitors now available in plastic or metal cases, please
specify your requirement.

with PAL & Aud io
1431 AP Std Res E 2 1 0 ( a )
1451 AP Med Res E 2 8 0 ( a )
These monitors can receive TV
programs thru a Video Recorder

14" RGB
1431 Std Res E 1 6 5 ( a )
1451 Med Res E 2 4 0 ( a )
1441 HI Res E 3 9 9 ( a )

MICRO VITEC

20" RGB w i t h  PAL & Audio

20300S Std Res E 3 8 0 ( a )  2 0 4 0 C S  Hi Res E 6 8 5 ( a )

KAGA TAXAN 12" RGB
VISION II Hi  Res E235(a) V IS ION III Super Hi Res E340(a)

SANYO CD3125NB 14" RGB Std Res E179(a)

MONOCHROME MONITORS:

SANYO DM8112CX Hi Res 12" Green Screen
KAGA KX1201G Hi Res 12" Etched Green Screen
KAGA KX1202A Hi Res 12" Etched Amber Screen
ZENITH 123 Hi Res 12" Green Screen

E90(a)
E99(a)

E105(a)
E68(a)

ZENITH 122 Hi Res 12" Amber Screen E 6 8 ( a )
Swivel Base for Kaga Monochrome fitted with Digital Clock E 2 1 ( c )

El 3.50(b)
E19.50(b)

Monitor Plinth for the BBC
Double Tier Plinth for BBC and flat pack dual drive
BBC Leads Kaga RGB E5(d)Microvitec E3.50(d)Monochrome E3.50(d)

RB2 TRACKER BALL

Marconi with its years of experience making
tracker balls for use in Military and Air

0  -  T r a f f i c  Cont ro l  have developed a quality
device for the serious hobbyist, for
educational uses, and for low cost

CAD/CAM applications. RB2 is a

101111.1'ttv2 c o m p a c t ,  ergonomically designedtracker ball that provides precise
positional control and rapid

direction changing using a freely
rotating resin ball in any

direction without the limiting
stops or the zero point

drift of joystick controls. Three switch
buttons enable easy software manipulation to incporate the use of
the tracker ball. Appropriate software will enable the RB2 to take
over the functions of cursor keys in word processing. CAD/CAM
applications and two dimensional positional controls of robots,
drillheads etc. RB2 which plugs into the user port is supplied with
utility programme to use i t  as a joystick with other software, a
comprehensive g r a p h i c s / C A D  p r o g r a m  a n d  a  p r o g r a m
demonstrating i t s  ed i t ing  capabil i t ies. Use r  gu ide  includes
instructions on writing your own programs for the RB2. E 5 2 ( b )

M I X  M O U S E  -  As seen on the BBC TV micro progum

In conjunction with a controlling ROM this sophisticated mouse
has many advanced features such as Icons, Windows etc., these
can be used in ordinary programs as well as sophisticated CAD
Design. The supplied 'AMX ART is a superb, yet simple-to-use CAD
package allowing the creation of  amazing graphical designs. A
screendump for drawings is included. I t  can also be used with
Wordwise/View to replace the cursor keys. Supplied complete with
CAD Package, ROM and full instruction manual. E 7 5 ( b )

viSC DRIVES

TECHNOMATIC disc drives come fitted with high quality slimline
Japanese mechanisms and represent the state of art in disc drive
technology. They are built to highest standards and are all tested to
their full performance capability before packaging. Single drives are
offered with or without integral power supply whilst the dual drives
are supplied wi th generously rated switch mode power supply.
Attractively designed steel casings are painted in hard wearing BBC
matching paint. All drives can operate in single and double density
modes. Drives are supplied with cables, manual and formatting disc
and are ready to be fitted to the computer.
Single Drives
1 x  100K 40T SS :  TS55A C100(13); CS55A with psu C125(b)
1 x  200K 40/80T SS C S 5 5 E  with psu E150(b)
1 x  200K 40T DS E 1 1 5 ( a )
1 x  400K 40/80T DS :  TS55F E125(a); CS55F with psu E169(b)
Dual Drives
2 x  100K 40T SS :  TD55A with psu E250(a)
2 x  400K 40/80T DS :  TD55M with psu C310(a)
2 x  400K 40/80T OS :  TD55MP in flat pack with built-in plinth

E325(a)

DISC DRIVE MULTIPLEXER
A simple device that enables up to four computers to be connected
to one single or dual drive. Ideal unit for installing in classrooms
where networking is not planned or necessary or the costs have lobe
kept low or where software information is shared. Several of these
units can be installed in series to connect more computers to access
the same discs. Units supplied wi th 5 '  o f  cable per outlet as
standard. Mains powered.
TDM 4 Quad Unit (upto 4 computers) E135(a)
TDM 2 Dual Unit (2 computers) E75(b)

Note: AS computers must be tilted with a DES

3M FLOPPY DISCS
Authorised Distributor
Data Recording Products 3MI

Industry standard high quality discs with guaranteed error free
performance for life.

Discs in packs of 10:

40T SSDD E15(c) 4 0 1  DSDD E18(c)
80 T SSDD E22(c) 8 0  T DSDD E24(c)

DISC ACCESSORIES
Single Disc Cable EE(d) D u a l  Disc Cable E8.50(d)

10 Disc Library Case E1.80(0) 3 0  Disc Case E6.00(c)
Lockable Storage Boxes 40 Discs E14(c) 100 Discs E19(c)

The FLOPPICLENE disc head cleaning kit is the ideal way to ensure
the optimum performance of your drives. The use of disposable
cleaning discs eliminate the risk of recontamination and abrasion of
the sensitive disc heads and ensure continuously reliable data
capture and transmission.
Floppiclene with 20 disposable cleaning discs. E14.50(b).



COMMUNICA IONS
MODEMS

ACORN PRESTEL: The official Acorn add-on — an advanced BT
Approved. Auto-Dial, Prestel Terminal ideal for British Telecom
Gold. Comprehensive s o f t w a r e  i nc ludes  ' t agged  f r a m e s ,
downloading o f  Telesoftware, sav ing  o f  f rames,  pr in t ing,
sophisticated 'Mailbox' handling c/w editor. A  built-in speaker
allows l ine monitoring. A  simple !BOOT f i le al lows automatic
operation E99(b)
BUZZ BOX A full spec, BT approved, pocket size, direct connect
modem with both originate & answer modes, full & half duplex,
allowing access to  many databases, bulletin-boards as well as
Intercomputer communications. It conforms to CCITT V21 300/300
Baud Standard. Battery/mains powered E62(c) BBC Lead E6
External PSU E9(c)
M I N O R  MIRACLES V I S 2 0 0 0  A  wor ld  standard modem,
having B T  approval, covering V21,V23,BELL 103/113/108 and
including 75,300,600,1200 Baud ratings. (It even includes 'reverse

Prester!). T h i s  i s  t h e
modem t h a t  w i l l  cover
'Prestel' type systems as
well as  Bulletin Boards
both i n  t h e  U K  a n d
abroad. W h a t  poss ib ly
gives t h i s  m o d e m  i t s
biggest advantage is i ts
op t ion  o f  c o m p u t e r
control. A 25Way RS232
input as well as possible

computer controlled auto-dial/auto-answer makes th is  modem
unique. WS2000 El 29(c) BBC Serial Cable E7
WS2000 Auto-Dial card: includes an  integral loudspeaker fo r
monitoring of the phone line E30(d).
BBC User Port cable (for modem control) E7.
SKI KIT (Allowing total control of the modem by your computer) E10,
DS1 Disc (for Commstar): When used with the Auto-dial card, SKI Kit, and a
user port cable, this software will dial Out to Prestel, enter your password
etc. and leave you i n  Commstar W i l l  a lso  store many bulletin board
telephone numbers for autodialling El°.
WS2000 Auto-Answer Card E30(d).
(Please note that the A/D & A/A Cards are still awaiting BABT Approval.)

UNICOM A  High Performance, yet low-cost Modem. Features
include: Au to -d ia l  &  auto-answer, A u t o  b a u d  r a t e  s c a n .
75,300,1200 Baud  ra tes  w i t h  V21, V 2 3  a n d  Be l l  standards
Sophisticated software in ROM allow many features like: Auto-
Dial. Redial, Remote faci l i t ies etc.  A n  Auto-Dial d isc  al lows
storage of commonly dialled numbers. UNICOM E49.95(b) Unicorn
ROM E20 Unicorn Disc E9.95 Unicorn Cable E6(d) Not BT approved
T E L E M 0 D - 2  A  B T approved modem comply ing w i t h  CCITT V 2  3
1 200/7 5 Duplex &  1  200/1 200  Half-Duplex standard, t h a t  a l lows
communication with Viewdata services e.g. Prestel, Micronet etc., as
well as  using 1  2 0 0  Baud f o r  communicat ing w i t h  other  computer
users. Mains powered. TELEMOD 2 E65(b) B B C  Lead E7.00
COMMSTAR An ideal communications Rom. Extremely easy to
use, yet very versatile. It features both a Prestel mode as well as a
Terminal mode, thus  offering very good value fo r  money. I n
Prestel mode, all normal Prestel features are available including,
downloading of software, saving and retrieving of pages on disc,
page tag, revealing of hidden text etc. Its terminal mode is ideal
for bulletin boards etc. Al l  input may be copied into a buffer in
memory over which full control is available. Controls of protocols
are very simple and any type of file, (not just ASCII) may be sent
using XModem protocols. Even includes an elapsed time-clock.
E29(d)
TERMI-II A  good a l l  round package fo r  communicating with
notice boards, electronic mai l  services etc. Termi  i s  a  semi-
intelligent terminal emulator allowing the BBC to act as a dumb
terminal, slave BBC graphics terminal,- or VT52 terminal. The rates
at which data is sent or received is easily set up with rates of up to
4800 B a u d  w i t h  40/80 c o l .  selectable. A l l o w s  f i l e s  t o  b e
transmitted from disc, or a copy of incoming data to be sent to a
file or to a printer. (Termi is not suitable for PRESTEL). E28(d)
COMMUNICATOR This is a full 80 col VT100 terminal emulation
program on 16K eprom. It is a more advanced program than TERMI
and features easy to follow screen menus. The rate at which data is
sent or received is easily set up with rates up to 19200 Baud with 80
column text. Allows files to be transmitted from disc, or a copy of
incoming data to be sent to a file or to a printer. (Communicator is
not suitable for PRESTEL). E59(d).

TECHNOMATIC
All prices exclude VAT

EPROMER II
T h i s  e n h a n c e d  e p r o m
programmer will handle the full
range o f  popular  s ing le  ra i l
eproms. Its sophisticated menu
driven s o f t w a r e  m a k e s  t h e
programming of eproms simple
and e f f i c i e n t .  F e a t u r e s
included in this programmer are
normally found in  industrial grade programmers costing many
times more.

Full TAPE/DISC filing

Interfaces w i th  t he  BBC through 1 Mhz bus. Fu l ly  buffered and
complies w i t h  t h e  A C O R N  p ro toco l s .  In teg ra l  p o w e r  supp l y
ensures no power drain from the computer.
All eproms up to 16K programmable in single pass.
User friendly software driven menu provides total control from the
keyboard — no knobs to fiddle with.
Selectable programming voltage — 25/21/12.5V.
Defaults t o  n o r m a l  p rog ramming  —  h i g h  s p e e d  a lgor i thmic
programming selectable.
READ/BLANK CHECK/PROGRAM/VERIFY a t  a n y  a d d r e s s  o r
addresses.
Constant display of all options selected.
Full screen edi tor  wi th  HEX/ASCII input  —
facil ity.
Data entry from the keyboard, disc/tape or another eprom.
Several BBC BASIC programs can be entered on one eprom.

EPROMER I I  w i t h  manua l  &  casset te  E99(b) Software on:  D isc  E3
R O M  R a c e r  c n f t w a r e  f l T S I )  e x t r a

UV ERASERS
UVT1T Eraser wi th built-in t imer and mains indicator. Built-in
safety interlock to avoid accidental exposure to the harmful UV
rays I t  can handle up to 5 eproms at a time with an average erasing
time of about 20 mins. E59(b).
M T  as above but without the timer. E47(b).
For Industrial Users, we  offer  UV140 and UV141 erasers with
handling capacity of 14 eproms. UV141 has a built in timer. Both
offer full built in safety features UV140 E61; UV141 E79(b).

SMARTMOUTH
The original 'Infinite Speech' Synthesiser — Still the best around!! A
ready built,  se l f  contained speech synthesiser unit, attractively
packaged w i th  bu i l t  i n  speaker. Tai lored frequency response audio
stages for opt imum sound quali ty. Any word can be easily created —
very economical  w i th  memory.  P lugs in to  the user port  —  n o  roms
required. D e m o  a n d  development  p rograms suppl ied  o n  casset te
(easily transferred to disc) E31(c)

'TIME-VIARPt REAL-TIME CLOCK CALENDER
We have broken the price barrier! A low cost unit, allowing the facilities of
units costing far more. Built to professional standards i t  opens up the total
spectrum of Real-Time applications. Possibilities
include desk diary/planner, calender, continuous
display of  on-screen t ime and date information,
automatic document dating, precise timing and
control in scientific applications — its uses are
endless. Simply plugs into the user port — battery
backup is supplied as standard. A full manual as
well a s  Extensive software on  cassette (easily
transferred to disc) — no ROMs needed. E29(c)

RAMROM-15
The advanced sideways ROM/RAM expansion system. This is an external
unit, us ing  h igh  qual i ty construction, attractively packaged i n  a  BBC
coloured metal case, allowing easy access to all the sockets. (Allows other
units t o  be f i t ted inside the BBC). Absolutely no  soldering i s  required.
Allows 11/12 additional sideways ROMs lobe fitted with an option of up to
16K sideways RAM. A l l  commonly  available RAM c a n  b e  used i .e.
4801/6116/6264 or xx128. All the hardware to take the RAM is already fitted
e.g. battery backup. For development work and further expansion, most of
the 6502 processor signals are available. Supplied with utility disc and full
instruction manual. E112(b)

1

1

114
It



y

IC

£3

UV
ng

ith
)th

A
'ely
dio
I —
.ms
Ate

111
s of
otal

trial
IBC
ther
red,
p to
i.e

tied
A of
full

01-208 1177
Please add carriage: Mfg; E 2 . 5 0 ;  f 1 . 5 0 :  (d) it

and VAT at 1500 to order. Carriage tat sent b Daiapost

AIR SIDEWISE ROM EXPANSION BOARD
This is a well constructed expansion board, that does not require soldering
in its installation. A l l  buses are buffered. I t  al lows fu l l  sideways Rom
expansion to a total of 16 ROMs. One socket has been split into two 8K
sockets to allow the use of 8K byte CMOS RAM chips, giving a total of 16K
sideways RAM. This is ideal for sideways rom development, and will also
allow downloading of software from cassette or disc. The battery backup
option will allow retention of data in the RAM, when power to the computer
is removed. Several link-selectable options include the choice of type of
Eprom, and a 'write-protect • for the RAM option. E39(d) Back-up Kit E18.

ACORN IEEE INTERFACE
This interface enables a BBC computer to control any scientific
and technical equipment that conforms to the IEEE488 standard,
at a lower price than other systems, but without sacrificing any
aspect of the standard. The interface can link up to 14 separate
IEEE compatible devices. Typical applications are in experimental
work in academic and industrial laboratories, with the advantage
of speed, accuracy and repeatability. The interface i s  mains
powered and comes with cables, IEEEFS ROM, and user guide.
E282(a)

ACORN TELETEXT INTERFACE
This interface allows the retrieval and storage of data transmitted
by both BBC and IBA. There are currently many educational and
other programs being transmitted, and this unit wil l  allow their
retrieval absolutely free. In 'Terminal' mode, the system receives
and decodes pages from both Ceefax and Oracle. (These pages can
be stored). In •Telesoftware• mode, the system can load, run and
execute programs that  are transmitted. This un i t  gives you a
professional teletext terminal at a cost effective price. El BO(b)

ACORN MUSIC 500
Convert your BBC micro into a sophisticated music composition
aid and sound effects generator. Custom made software wi l l
provide you with the flexibility to compose, experiment, perform
and teach music. Stereo output can be connected to  a  sound
system including your home stereo unit. Ful l  specification on
request. E 1 7 4 ( a )

DATABASE MANAGEMENT SYSTEM

E m i n i  DATAG E M

The D e f i n i t i v e  R a n d o m  A c c e s s ,  2 4 K  R O M  B a s e d  D ATA B A S E
MANAGEMENT SYSTEM.
Datagem is the first truly flexible database for the BBC Micro that can make
your system really useful and efficient, saving you money in the long run.
The system includes a carrier board containing two Eproms, demonstration
applications disc in both 40180T, professional documentation with quick
reference card, and 'Trans u t i l i t y  program. Features include: ' a lmos t
unlimited f i le size (max 10MByte) *supports up to 4 drives *Max of 5000
records per file • max 6K record size 'max of 62 fields •9 level hierarchical
search system with facilities to store results of searches. Searches can be
any one of the following: Search, Include, Exclude, Combine, Common or
Difference *user defined variables *generates form letters from records.
Please ask for leaflet. E112(c).
STARdotQBASE A  fas t  machine code, t rue random access database
program in a 16K Eprom. Up to 4096 records in a file, up to 69 fields in a
record. The record layout is totally user defined, Entirely menu driven —
thus very user friendly. Extremely fast searches are possible using the
Keysearch facil ity. Mailmerging from View and Wordwise, and address
labelling. Its printer configuration suits any BBC compatible printer. E75(d)

VIEW Acorn's new version V2.1 word processor rom. Advantai. in2c4iu!c.printing straight from memory and editing in any mode. 8 t

HI VIEW Disc based version of VIEW word processor for use with the 6502
2nd processor Al lows 47K of user memory E 5 2 ( c )
VIEW INDEX Disc based program to create an index from VIEW text files.
Ideal for anyone concerned with writing extensive reports or books. C13(d)

W O R D W I S E  One of the most popular word processors for general use
E34(d). Wordwise SpellCheck Disc — A must for any serious word processor
user Normal price E16.50(d). If bought with Wordwise: No p&p and only E14.

WORDWISE PLUS The new advanced Wordwise on a 16K eprom,
for the more specialised users who require added features and
flexibility. N e w  faci l i t ies include: 2 n d  Processor compatible
allowing 80 column previewing in  a l l  cases, a  new Basic-like
language, new editing features and embedded commands etc etc.
Four new programs are also supplied allowing mail-merging, index
generating. two-column text printout and continuous processing.
A new 56 page introductory manual and a  180 page reference
manual complete this rather special package. Finally, it is able to
use existing Wordwise files without any modification. MOO.
SPELLCHECK II: A rom based fast machine code program that works with
both VIEW and WORDWISE. Vocabulary disc supplied with 6000 words can
be expanded to well over 17000 words on 100K drive. Fully compatible with
6502 second processor. E 2 6 4 1 1
ISO-PASCAL: A c o r n ' s  f u l l  implementat ion o f  International
Standard Pascal on two 16K ROMs. Disc Version for use on 6502
2nd Processor also supplied. Comprehensive manual. E 6 0 ( c )
ACORN LOGO A full implementation of the Logo language from
Acornsoft. Supplied as  two  ROMs wi th a  tutorial caurse and
technical manual. E 6 0 ( b )
LATRACALC 2  Th is  enhanced version o f  t h e  original BBC
Publications popu la r  spreadsheet r o m  inc ludes m a n y  n e w
features including full compatability with the 6502 2nd processor
running as HiCalc allowing 44K of user memory, operate in any
mode, greater flexibility in printer control, spooling as ASCII file
etc. A l l  these features are in addition to  the existing powerful
features such a s  handling o f  labels and numbers as  values.
Column width control a n d  features normal i ty found i n  we l l
designed spreadsheets. E B B ( d )
VIEWSHEET Acorn's spreadsheet provides 255 columns and 255
rows and will operate in any mode. Windows can be created which
can then be  rearranged t o  provide any print format required.
Function keys provide for easy entry of commands. Printer control
codes can be used using the printer driver. Fully compatible with
VIEW and the 6502 2nd Processor. E 5 2 ( d )
K R  A  f u l l  implementation o f  t he  BCPL compiler language
consisting o f  t h e  language rom,  d i sc  containing t h e  BCPL
compiler, a  screen editor, a  6502 assembler, other utilities and
programming aids and examples of BCPL code and a 450 page
manual. B C P L c a n  b e  u s e d  t o  develop games,, programs,
commercial packages, system software, to write control systems
and t o  produce programs which otherwise would need t o  be
written in assembler. E 5 2 ( b )
BCPL STAND ALONE GENERATOR Utilities in  this package
enable t h e  programs developed us ing t h e  BCPL rom t o  b e
converted so that they can be run on any BBC micro whether it
has a  BCPL rom or  not. Stand alone programs for other 6502
based systems can also be developed. E 4 3 ( d )
BCPL CALCULATIONS PACKAGE: supplied on disc, i t  supports
floating po in t ,  f i xed  p o i n t  a n d  f a s t  in teger  calculations, I t
includes t h e  B C P L calculat ion f i l es ,  example  f i l e s  a n d  a
comprehensive user guide. E 1 7 . 3 0 ( b )

ACORN LISP Rom E 4 3 ( c 1 )

G:FORTH An advanced implementation of FORTH which follows
the 79-Standard specification on a 16K ROM and has a full double
number extension set. It incorporates an editor, 6502 assembler,
very fast turtle graphics and supports extensive string and fi le
handling. I t  contains 540 predefined words including those for
reading joystick ports, produce sounds, set and read the time and
produce random numbers. Ful ly compatible wi th disc o r  tape
filing systems and works in any mode. Package comes complete
with a  USER GUIDE, Introduction to  FORTH and 16K GFORTH
ROM E 4 3 ( d )
DISC DOCTOR Computer Concept's popular d isc  ut i l i ty  rom
which adds 20 commands to the DFS system. E 2 7 ( d ) 4 4



DISCMASTER Beebug's a  d i s c  u t i l i t y  wh ich  provides additional
DFS commands and uti l i t ies including disc menu t o  automatically
M A P  RUN programs. converting 40 track discs to 80 track and enable
dual catalog. 9 1 6 ( d )

E X M O N  I I  Updated version o f  t h e  EXMON r o m  w i t h  faci l i t ies
including dual screen operation and full screen memory editor. 924( :1 )

TOOLKIT This ROM adds 27 new commands to the BBC BASIC. These
include a full screen editor, merge, relocating data in memory, program
compactor, listing of variables and memory search. 9 2 3 ( d ) .

SLEUTH A debugging tool for BASIC programs which includes features
like single stepping of  dual screen programs, and accelerator to run
programs from full speed to freeze frames. 9 2 4 ( d )
GRAPHICS R O M  A d d s  2 8  new  graphic related commands and
features include sprites. turtle graphics, rotation. scaling. 3D plotting

927(d)
all using - c o m m a n d s .

PRINTMASTER This ROM features the most versatile screen dump tor
EPSON MX/RX;FX80 and Kaga 810 printers I t  supports three types of
dumps. The f irst  al lows any graphics on the screen to  be dumped.
Colours appear as shades of grey. Any part of the screen can be printed
at any position on the paper in any one of four orientations. The screen
dump may be magnified by any factor x2. x3, x4 etc A  special feature
allows true MODE 7 screen dumps with TELETEXT text & graphics The
second dump allows any text to be dumped whilst the third dump will
print the contents of a tole On disc whilst the computer IS doing Other
things. This is not ail. Al l  printer functions can be called up using the
*command •  DEFINE allows the printer to define his own characters
and store them •GPRINT a l lows print ing o f  enlarged text  i n  any
position. orientation s ize  & shade. •WINDOW allows windows 10 be
defined in any size and position on the screen. Can allow you to do
printing as background oepration while the computer does other jobs.
In short this one ROM does it all. E 2 8 ( d )

DUMPMASTER Disc based program that produces fast machine code
routines f o r  a  variety o f  printers inc l .  EPSON MX/FX. STAR 910
Seikosha, NEC PC8023, INTEGREX 132A. Dumps in 8  shades in any
mode including teletext mode. Snapshot facil i ty allows dumps from
games and other programs. 9 1 0 ( d )

M U R O M  Sound Extension Rom Helps you create your own tunes and
sound sequences either with MUROM's editor and a musical score or
using the keyboard to simulate a piano. Edit your creations with the full
screen music editor and then switch to  envelope editor to  tailor the
tonal quality and select instrument type Incorporate the music into
other programs or  playback with or  without MUROM. Instant sound
effects can be called from Basic eg •ZAP •  SIREN. •  EXPLODE etc

E24(d)
BILLBOARD A useful  program that enables your BBC to  produce
super-large 'Bil lboard' type Characters i.e. a continuous horizontal
scrolling of super-large characters. Supplied in ROM. E16.50(d).

HELP Rom based comprehensive on screen HELP facility to aid and
speed up p rogramming .  E 2 1 ( d )

Write for details on specification and availability of the following
packages expected to be released shortly:
Basic Compiler C o m a l  6 5 0 2  Development Package

M I  CROTE XT This authoring System developed by  the NPL al lows
production of a wide range of man-computer dialogues. User can draw
up a frame made up of text/graphics and combine a series of frames to
create modules which are incorporated into a program. An expert in any
field can  create complete courses o f  computer based instruction
material, A p p l i c a t i o n s  i n c l u d e  in terv iewing sys tems,  t each ing
packages. t ra in ing  courses  a n d  interact ive demonstrat ions a n d
simulations. Disc E53(b) Cassette E43(b)

REPLICA II 40 & 80 Track Versions available. E10•35(d)

BROM -  the new ut i l i ty  ROM from Glares -  a  Toolki t  ROM that
gives you fu l l  screen edit ing. Many extra funct ions are included.
E30(d).

DESIGN Design is a second processor which allows information to be
displayed in a  format 'suitable for demonstrations, slide projections,
handouts or presentations. Graphs, Pie Charts & Bar Charts are quickly
produced; automatically drawn & scaled. Versatile labelling facility, 25
User defined, 4  large macro characters plus screen dump facilit ies
included. E16.50(d) Disc (80 or 40 Track).

SUPERPLOT superp io t  i s  i d e a l  f o r  screen representations o f
mathematical functions. I t  wi l l  plot on automatically scaled axes, in
Cartesian, Polar o r  Parametric co-ordinate systems and w i l l  a l low
overlapping of graphs. Cass E8.50(d).

CP/M SOFTWARE FOR TORCH
Z80 ACORN Z80 PROCESSOR

We can now supply almost any CP/M based software package in a
format suitable for the Torch Z80 and Acorn Z80 second processors
The following are generally available from stock.

DBASE II E335(a) WORDSTAR PROFESSIONAL E380(a)
WORDSTAR E275(a) D B A S E  II Tutorial E 3 2 ( c )

PROPASCAL E220(a) S u p e r c a l c  2 E20010
Phone for your specific requirements

Please specify the type of format (TORCH or ACORN) required

SPELLCHECK I  M e n u  d r i ven  s p e l l i n g  c h e c k e r  fo r  Wo r d w i s e  or  V IEW.
Dictionary contains 6000 words and is expandable to 1700 on 100K disc.
916.50(d) Disc (BO or 40 Track) Specify whether Wordwise or VIEW.
MASTERFILE I I  The new version of  the popular general purpose file
management system. I t  al lows large amounts o f  information t o  be
stored and processed. It is extremely powerful yet flexible to use The
disc version allows up to 17 fields per record, and the only limitation as
to the number of records is the capacity of the disc. Typically, using 5
fields, about 2000 records may be stored on a 100K disc. This latest
version f e a t u r e s  m a n y  n e w  f a c i l i t i e s  i n c l u d i n g  u s e  w i t h
WORDWISE/VIEW 916.50(d) Disc (80 or 40T).
HERSHEY CHARACTER f o n t  generator: D isc  based menu driven
package with 1500 new characters made up from 9 different Hershey
character fonts. Flexible utility allows choosing of any characters and
appending them to  users programs. Screen dump routine for Epson
printers included. 912.50(d).

I W h e n  ordering software on disc plese specify track formal (40/80) I

CPUlAssembly Language Books
6502 Applications _ 1 1 2 . 5 0
6502 Assy Lang Frog__ _ 1 1 7 . 5 0
6502 NI/C for Beginners E  595
6502 Advanced Programming E 11 . 9 5
6502 Programming E 1 3 . 9 5
6800 Nog  Reference Manual E  9.00
6809 Assy Lang Programming 113.45
6809 Programming E12.95
LANGUAGES
CPiM Handbook E12.50
Mastering the CPIM E14.95
FORTRAN Cookbook t  8,00
Introduction to PASCAL E 1 4 . 9 5
Frog the Micro with
PASCAL f  6.50
From BASIC to PASCAL t  9.00
The UNIX Book E 1 2 . 5 0
BBC Micro Books
Books for Beginners:
Let Your BBC Teach U to Frog E  2.50
BASIC programming on the
BBC -  Cryer E 5.50
BBC BASIC E 5.50
BBC BASIC for Beginners E  6.25
BBC Micro for Beginners E 6.25
Easy Frogf o r  the BBC
m E 5 .00
Friendly Computer Book
Gateway to Computing BBC1 :  43:5°95
Gateway to Computing BBC2 E  4.95
Getting More from Your BBC &
Electron E  5.95
introducing the BBC Micro E  4.50
Step by Step Programming 1 t  5.95
Step by Step Programming 2 E  5.95
Languages/Programming
30 Hour BASIC f  6.75
Advanced User Guide E 1 2 . 5 0
Adv BASIC Rom User Guide E  7.50
Advanced MiC Tech for BBC E  7.50
Advanced Nog  Tech for BBC E  8.50
Assembly Lang Nog  for B B C  E  7.95
Assembly Lang Prog 2nd Ed
-  Birnbaum t  6.75
Applied Assembly Lang on BBC.E 7.95
BASIC Rom User Guide E  9.95
BASIC II Rom User Guide Acorne 4.00
BBC Micro Revealed E  2.00
BCPL User Manual Acorn E l  5.00

(No VAT p&p El .50 per book)
Beyond BASIC BBC Pubt E 1 0 . 0 0
Creative Assembler on BBC E  5.95
Discovering BBC MrC
Expert Guide James . . . .  :  6' 65Del
Exploiting BBC BASIC :  76:5905FORTH Acorn
Further Programming for B B C  E  5.50
LISP Acorn E  7.50
Programming the BBC E  6.50
Structured Programming E  6.50
&PASCAL Acorn . E  7.50
Using BBC BASIC E 1 0 . 0 0
SOUND & GRAPHICS:
Advanced Graphics with BBC E  7.50
BBC Graphics & S o u n d . . .  E  7.50
BBC Micro BASIC, Sound
& Graphics  E  7.50
Creative Graphics Acorn E  7.50
Graphics on the BBC Micro t  6.00
Turtle Graphics  E  7,50
EDUCATIONAL:
35 Educational Programs   E  6.00
BBC Micro in Education E  6.50
Prog for Education (Pri.Schl  E  5.95
DISC DRIVE SYSTEMS:
BBC Micro Disc Companion t  7.95
Disc Book E  3.50
Disc Programming Tecnniques 9 6.95
Disc Systems. E 6.95
Using Floppy Discs t  6.95
APPLICATIONS:
BBC Software Protects E  6.95
Business Programming on BEIC.E 7.95
Business Applications on 8 6 0 . 5  7.95
DIY Robotics & Sensors E  6.95
Essential Maths BBC/Electron E 5.95
Exploring Music with BBC
& Electron  E  9.95
Graphs & Charts Acorn
Interfacing Projects for BBC..   67:54395
Making Music on the BBC
G E  5.50GAMES:
21 Games for the BBC Micro E  5.00
100 Programs for the BBC E  6.00
Creating Adventure Programs E  5.00
instant Arcade Games E  2.95
BBC User Guide Acorn E 1 5 . 0 0

MISCELLANEOUS BOQKS:
6522 VIA Book E  4.50

EPROMS: 8K 2764-25 94.90(d): 2764-30 E4.90
16K 27128-25 E12.00011, 16K 27128-30 912.001d)

RAM: 8K standard power 6264-15 914
BK lower power 6264 LP-15 916.00

A

TECHNOMATIC LTD
All prices exclude VAT.  Please add carriage (a) E8

(b) L2.50 (c)LL50(d)ti  .00
and 15010 VAT to order value

Carriage (a) by Datapost.
( D o n i s  Hill 2 mins,walk, ample car parking space) F o r  last delivery telephone your order quoting

West End: 305 Edglsare Road, London NV2- Tel: 01-7230233 V I S A  or Access card or official order number.
(Near Edgviare Road e )  ( M i n i m u m  telephone order E5)

ORDERS FROM GO% ERNMENT,ESTABLISHN1ENTS, UNIVERSITIES. COLLEGES, STATE SCHOOLS. HOSPITALS,
NAT1ONAI.1. RECOGNISED,PLCs WELCOME.

MAIL ORDERS TO: 17 Burnley Road, London•NWIO l i t )
(Tel: 01-208 1177 Telex 922800)

sHOPS AT: NW London: 15 Burnley Road. London NWIO 1ED

01-208 1177
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Make April fools

of your friends

with our Idiotmeter
MOST PEOPLE ho ld  t he  computer  i n
considerable a w e  a n d  a s s u m e  i t  i s
blessed w i th  powers  w a y  beyond  i t s
actual capabil i t ies. This image can be
exploited to produce a novel pract ical
joke, ideal for April.

You can  m a k e  a  dev ice  ca l led  a n
Interactive Determinat ion o f  In te l lec-
tual Objectivity Test Meter (think about
it), which is a combination of hardware
and so f tware .  T h e  so f tware  i s  p r e -
sented in the yel low pages (p.99). The
hardware, wel l ,  that 's left to your own
imagination, b u t  t h e  m o r e  swi tches,
dials, lights and impressive cables that
are assoc ia ted w i t h  t h e  m e t e r,  t h e
more i t  wi l l  impress and convince (no
actual connection needs to be made to
the computer  f o r  t h i s  m e t e r  i t  o n l y
needs to look connected).

One essential i tem is an aerial -  this
can b e  a  c o a t  hange r  b e n t  i n t o  a n
unusual shape.  The re  needs  t o  b e  a
sealed box for the meter, and a lead to
'connect' it to the computer y o u  could
use a printer cable.

For E l e c t r o n  o w n e r s ,  h o w  a b o u t
using a spare cassette lead? I tr ied the
meter out  on  a  few peop le  us ing the
Teletext adaptor with a  label  over  the
legend, and for an aerial I used a port-
able TV aerial  p lugged in to  the back.
Similarly, a  s e c o n d  p r o c e s s o r  b o x
could be used.

The i d e a  i s  t h a t  a n  unsuspect ing
person (obviously not a reader of Acorn
User!) sits in f ront of the meter  and i t
will r e a d  h i s  o r  h e r  IQ  d i rect ly.  T h e
victim is  f irst presented with a  screen
display o u t l i n i n g  t h e  p l a u s i b l e ( ? )
method of operation of the meter i t  is

1
Martin Phillips' topics this month
include unlistable listings,
impossible line numbers and an IQ
test guaranteed to 'crash' your micro

HINTS &TIPS

The more impressive your 'hardware'  is, the more convincing your 'test w i l l  be

supposed to be able to pick up electro-
magnetic rad ia t ion  c o m i n g  f r o m  t h e
brain (which is why you need an aerial).
The computer then presents the victim
with a series of simple problems which
he o r  she  has  to  answer  aloud. A s  i t
measures and displays the IQ rating, i t
tailors the speed at which the problems
are displayed, and is therefore able (so
the ' theory' goes) to push the person's
mental w o r k  r a t e  t o  i t s  m a x i m u m ,
thereby determining the IQ.

It's surprising how many people wil l
believe such a  tale! The  hard  par t  i s
keeping a straight face, and that is why
the information has been presented on
the screen.

The program first displays the theory
of operat ion and  instruct ions fo r  use.
Then i t  w i l l  s h o w  an  analogue mete r
with a  red pointer.  The meter  scale is
graduated and  labe l led  0-200: th is  i s
the IQ rat ing. The  mete r  does not,  o f
course, d o  a n y  a c t u a l  r e a d i n g  b u t
simply starts the IQ rat ing off at about
50. Then 30 simple tables problems are
asked and the pointer wi l l  move  in an
irregular fashion unt i l  the IQ rat ing is
somewhere abou t  140. T h e  speed a t
which the  prob lems are  displayed in-
creases a s  t h e  I Q  ra t i ng  r i ses ,  a n d
reaches such a pitch that many people

IF YOU have a technical  h i tch o r  a  p rog ramming  p rob lem le t  Mar t in  Phi l l ips  g ive h is
diagnosis. We' l l  pay  £5 i f  you ra ise  a rea l l y  interest ing point .  Please g ive  ful l  deta i ls
of the system you' re using and include a l ist ing where appropr iate,  mak ing your  ques-
tion as specific as possible. WRITE TO: Hints & Tips, Acorn  User, Redwood Publishing,
68 Long Acre, London WC2E

start getting flustered and are unable to
keep up. Then another 20 or  so  prob-
lems a r e  presented ve ry  quick ly  and
the me te r  reading star ts  t o  d rop  and
eventually falls off the screen below O.
At this point the computer does a simu-
lated 'crash'. The screen display starts
to flash and then goes blank. A low con-
tinuous no te  i s  sounded,  a n d  o n  t h e
BBC m ic ro  the  th ree  keyboard l ights
come on simultaneously. Pressing any
key o n  t h e  keyboard  h a s  n o  effect .
Escape d o e s  n o t  w o r k ,  a n d  B r e a k
makes t h e  s c r e e n  f l a s h  b u t  d o e s
nothing else. In  fact  the on ly  ways  to
stop the computer are to switch it off or
to press CTRL-Break. By  this t ime the
victim t h i n k s  t h a t  h e  o r  s h e  h a s
damaged the computer.

The first procedure in the program is
PROCinitialise. This sets up the actual
screen co lours  requi red,  swi tches o f f
the cursor,  in i t ia l ises some variables,
turns off the keyboard auto-repeat and
programs funct ion k e y  10 ( the B reak
key) to return to the middle of the pro-
cedure PROCcrash. Th i s  i s  no t  good
programming, b u t  i t  wo rks  and,  any -
way, the  a im is  to get  the program to
crash, The line number specified in this
definition wi l l  not be altered should the
program b e  renumbered ,  s o  i f  a n y
changes are made to improve the pro-
gram then th is l ine number  wi l l  prob-
ably need changing too.

The program works  by f irst pr int ing
the instruct ions on  the  screen (PROC
instructions). It is in mode 1 and there is
a doub le  he igh t  p r i n t  rou t ine  f o r  t he

ACORN USER APRIL 1985
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IP22 3EU. Telephone: Diss (0379) 4131

40

•  I

THE WINCHESTER
HARD DISC DRIVE FOR

THE BBC MICRO
•  Available now!
•  Ideal for Econet systems.
•  Econet Level 2 compatible.
•  Acorn DFS compatible.
•  Fast ex-stock delivery.
•  Low prices.
•  Large capacities - 5, 20' & 25' Mb.
•  Comprehensive user manual and utility

software included.
•  Simple installation.
•  12month warranty.On site maintenance

& extended warranty available.
t  (Available April 1985.)

5Mb HARD DISC ONLY E850 + VAT
20Mbt HARD DISC WITH INTEGRAL
FLOPPY DISC BACKUP
E 1 5 0 0  +  V A T  (gude only)

The ideal cost effective solution
for Econet storage problems.

MIDWICH BBC
COMPATIBLE FLOPPY

DISC DRIVES
•  Lower prices.
•  High quality Japanese mechanisms.
•  100K to 800K storage capacities.
•  Available with integral Disc Interface.
•  Optional integral power supply.
•  12 months warranty.
•  Complete with utilities disc and

comprehensive user manual.
•  All 400K and 800K drives are 40/80

track switchable.
•  Improved design.Easier operation.

HC1
BBC 400
BBC 4000
BBC 400P

BBC 400DP

BBC 400PI

BBC 400DPI

Single 100K - Alps
Single 400K 40/80 track
Dual (2 x  400K) 40/80 track
Single 400K 40/80 track with
integral power
Dual (2 x 400K) 40/80 track with
integral power
Single 400K 40/80 track with
integral power and Disc Interface
Dual (2 X 400K) 40/80 track with
integral power and Disc Interface
All pnces exclude VAT and carriage

E 69.95
E160.00
E290.00

E186.00

E320.00

E246.00

E380 00

IDWICH
= M i n COMPUTERCOMPANYLIMITED
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title. This is displayed in red on a white
background, and  the  text  i s  i n  blue—
while it is actually being printed on the
screen i t ' s  i n  wh i te .  T h e  p rocedu re
waits un t i l  t h e  s p a c e  b a r  h a s  b e e n
pressed, a n d  then  t h e  screen  c lea rs
and t h e  m e t e r  s c a l e  i s  d r a w n  a n d
labelled in PROCscale.

PROCbezel d raws  the bezel  on  the
meter. T h i s  i s  t h e  s o l i d  p a r t  a t  t h e
bottom of an analogue meter that hides
the me te r  mechanism. In  th is  case i t
can be used to  d isplay the problems,
which are printed in double height, and
the w h o l e  beze l  a r e a  i s  c lea red  f o r
speed.

PROCpointer draws a red pointer on
the screen. The parameter 'val. deter-
mines the position of the pointer and is
calculated i n  t e rms  o f  t h e  scale,  f o r
example, val = 0 wil l  put  the pointer at
0, and val  = 200 wi l l  set  the pointer  to
the 200 mark on the scale.

PROCrun consists of two loops, one
after the other. The f i rst  increases the
speed a t  which the problems are  set,
and m a k e s  t h e  I Q  r e a d i n g  r i s e .  A
random element  is  inc luded fo r  more
realism. Then the second l oop  pr in ts
out more sums, this t ime with a  smal l

The meter reading wil l drop after a wh i le . . .un t i l  the ICI rat ing falls below zero!

1

random delay, whi le  the pointer drops
down t o  a  f i gu re  w e l l  b e l o w  0 ,  a n d
almost d isappears o f f  the s ide  o f  the
screen.

PROCcrash p r o v i d e s  t h e  s p e c i a l
effects to simulate the computer break-
ing. F i rs t  the four  screen co lours  a re
programmed t o  a l t e r  i n  a  r a n d o m
fashion, then they a re  a l l  changed t o
black. The Escape key is programmed
to have no  effect. Last ly,  fo r  the BBC
micro owners, the cassette motor l ight
is programmed to come on, as are the
shift lock and caps lock lights. An easy
way to switch the cassette motor  l ight
on i s  to  use *MOTOR 1, wh ich  works
even on a disc machine without need-
ing to select the tape fi l ing system. To
ensure t ha t  both  caps  l ock  a n d  sh i f t
lock l ights are on, the computer is put
into page mode (the text and graphics
cursors mus t  f i rst  b e  separated), and
then the screen is  made to  attempt to
scroll. T h i s  ach ieves  t w o  purposes .
First, the shift and control l ights wil l  be
lit, and then the program wil l  hal t  until
the sc reen  c a n  sc ro l l .  To  p reven t  a
press o f  t h e  Sh i f t  k e y  c l ea r i ng  t h e
screen, this last part is put into an infi-
nite loop.

Stop my micro hanging up
MY COMPUTER hangs up  when I  use
VDU21 and VDU6 to stop and restart the
screen d i sp lay,  w r i t e s  P h i l i p  N e w t h
from Coun ty  Durham.  T h e  fo l low ing
listing shows the problem:

10 FOR N = 1 TO 100
20 VDU 21
30 PRINT "HELLO"
40 VDU 6
50 PRINT N
60 NEXT N

The p rog ram i s  qu i t e  point less,  b u t
illustrates a  p rob lem w h i c h  i s  o f ten
quite obscu re  a n d  d i f f i cu l t  t o  t race .
When VDU21 i s  executed,  a  Re tu rn
character is sent to the printer, whether

it is enabled or not. If no printer is con-
nected o r  i f  i t  is switched off, then the
print buffer  w i l l  f i l l  u p  and cause the
computer t o  hang up.  Those  readers
who try this program with a printer con-
nected and switched on wi l l  f ind that it
does not  hang up  but  that the pr in ter
starts churning out blank paper.

There are two cures. First, don' t  use
VOU21/VDU6, use •FX3 instead (see an
earl ier Hints and Tips). The second is to
use the 'p r in ter  sink' .  Th is  i s  entered
using *FX5,0 and the computer then will
not hang u p  o r  waste  paper.  When a
printer d o e s  n e e d  t o  b e  used ,  t y p e
*FX5,1 f o r  a  paral le l  pr in ter  o r  *FX5,2
for a serial printer.

HINTS &TIPS

Listing the

unlistable
OVER T H E  l a s t  f e w  m o n t h s  I  h a v e
received many requests for a routine to
stop p rograms be ing l isted. The  idea
for the technique I am going to present
here isn't new —I first saw it in a maga-
zine f o r  the  A c o r n  A tom,  a n d  i t  w a s
quite e a s y  t o  i m p l e m e n t  o n  t h a t
machine. It 's not so simple on the BBC
micro and Electron but it can be done.

It involves put t ing contro l  codes  to
switch off  the pr in ter  and screen d is-
play at the start of the program in such
a way that they are not implemented i f
the p rog ram runs ,  b u t  a r e  w h e n  t h e
program i s  l isted. The  ASCII  code  t o
switch the screen off is 21, and this can
be tested by  typing CTRL-W (the 21st
letter of the alphabet), and then trying
to enter something else. The computer
is still active but no screen display wil l
be shown i t  can be turned on again by
typing CTRL-F. Swi tch  o f f  the  pr in te r
using ASCII code 3 (CTRL-C).

The REM statement can be  used to
obtain an unlistable listing, as anything
following it on the same line is ignored
when the program is run, but is printed
out w h e n  t h e  p rog ram i s  l is ted.  T h e
problem is to put the codes in after the
REM statement,  a s  t h i s  c a n  o n l y  b e
done by poking the codes direct ly into
the l ine. I t  sounds complicated, bu t  is
quite easy once the method is  under-
stood.

Before using the technique, try it out
on the test program given below:

10 REM > >  >  >
20 PRINT"What a load of rubbish"

Line 10 is the important  line. Af ter  the
REM statement, there are four greater-
than signs. When the program is listed,
just one of these will be seen, fol lowed
by the cursor, making it appear that the
computer i s  wai t ing fo r  another  com-
mand. T h e  screen i s  f i rs t  c lea red  s o
that the l ine number of the REM state-
ment is  not  seen, because that would
give the game away, as you'll see later.

Next, program a  function key as fol-
lows:

* K E W )  F O R  N = PA G
E T O  ( P A G E 4 - 1 6 ) : p e e k = ?
N : P . " & " ; ' N , " & " : " p e e k ;

I F  p e e l .  > 3 2  A N D  p e e k <
91 T H E N  P R I N T " . . . " C H R
$ ( p e e k ) : N E X T : E L S E  P R I
N T: N E X T  111

This p r o g r a m  w i l l  l i s t  t h e  f i r s t  1 6
memory locat ions where  the program
is s to red .  T h e  pos i t i on  w h e r e  i t  i s
stored i n  m e m o r y  i s  g iven  b y  PAGE,
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Mirror" oririltil M i r r u l  Mrsl i n

11" x 91" 500

PERIPHERAL BARGAINS
FROM COMLEX

11" x 9-1,-" 2000

CUMANA+ OPUS P R I N T E R S
DISC DRIVES M a n n e s m a n n

Cumana O p u s  P r i c e  T a l l y  MT80 f l  99.00
5400 E 1 0 5 , 0 0  E p s o n  RX 80 £219.00

CSX 100 5 4 0 1  E 11 2 . 0 0  E p s o n  RX
CSX200D 5 4 0 2  E 1 4 5 . 0 0  8 0 F / T  E 2 4 9 . 0 0
CSX200S -  E l  39.00 E p s o n  FX80 E365.00
CSX400S 5 8 0 2 S  f l  62.50 Kaga/Taxan £ 2 8 9 . 0 0
CS 100 5 4 0 1 S D  El 35,00 C a n o n
CS 200D 5 4 0 2 S D  f174.00 P 1 0 8 0 A  E 2 9 9 . 0 0
CS 400S 5 8 0 2 S D  £185.00 O u e n  Data
CD 200 5 0 1 D  E 2 3 5 . 0 0  Daisywheel  E 2 0 9 . 0 0
CD 4005 -  E 2 9 9 . 0 0  J u k i  6000 E 2 0 9 , 0 0
CD 8005 5 8 0 2 D  E349.00 J u k i  6100 £ 3 5 9 . 0 0
Acorn D FS E 9 5 . 0 0
Opus DDFS £ 9 5 . 0 0  F r e e  Lead + Paper with
(When purchased with opus Drives) a l l  Printers
Cumana Disk 96TPI E l  6,00 2 0 0 0  s h e e t s

Listine Pa •er E l  3.00
MONITORS

Philips 7502 Green Screen £ 7 9 . 0 0
Philips 7512 Amber Screen £ 8 5 . 0 0
Philips 7513 IBM E 9 5 . 0 0
Microvitec 1431 £ 1 8 5 . 0 0
Microvitec 1451 £ 2 5 9 . 0 0

EPROMS
2764 E5 2 7 1 2 8  f l l  .50

All prices include VAT + Delivery

Comlex Unit 7 Nuneaton
Warwicks C V 1 1  5PR

Telephone: (0203) 371371

11" x 91" 500 4.50
11" x 9-1,-" 2000 17.00
(Exact A4)
70 GSM 2000 22.50
100 GSM 1000 25.00

SUPPLIES SAVE EEEE
FLOPPY DISCS

NASHUA 5 YEAR WARRANTY
All prices inclusive of VAT and carriage.

514-" T P I  1 - 2  boxes 3 +  boxes
SS/SD 48 1 3 . 5 0  1 2 . 7 5
SS/DD 48* 1 5 . 8 5  1 3 . 8 5
DS/DD 48* 1 8 . 9 5  1 6 . 7 5
SS/DD 96* 2 0 . 9 0  1 7 . 9 0
DS/DD 96* 2 4 . 8 0  2 1 . 5 0
Special offer i t e m s  * Free Library Box
3M Lifetime guarantee
51," T P I  1 - 2  boxes 3 +  boxes
SS/DD 48 1 6 . 3 0  1 4 . 0 0
DS/DD 48 2 1 . 4 0  1 8 . 7 0
SS/DD 96 2 4 . 2 5  2 1 . 0 0
DS/DD 96 2 8 . 0 0  2 4 . 3 0
Disc  S t o r a g e  1 - 2  3 +  Boxes
10 x S e e 1 0  3 . 5 0  3 . 0 0
30 x R e x e l  8 . 0 0  7 . 5 0
90 x 51 Lock Lid 1 7 . 8 0
R i b b o n s  p e r  ribbon
Brother HR15 M/S 5 . 6 0
Canon PW 1080 7 . 4 0
Epson FX/MX 80 4 . 8 5
Epson FX/MX 100 6 . 5 0
Juki 6100 4 . 2 0
Kaga KP 810 7 . 4 0
Oki Micro 80/82 2 . 3 5
Walters VM 2000 4 . 6 5
Continuous Labels w o o
89 x 36-  1000 6 . 0 0
Listing Paper

All prices inclusive of VAT and carriage

per box
5.10 x 6
6.75 x 6
4.00 x 5
5.25 x 3
3.50 x 6
6.75 x 6

1.90 x 12
4.15 x 4

3000+
4.50

per box

is III us  g gT,Cfllf o r t i r r i ro  M r s l i r
I ILNLI  I ILLIII I  ILLUI I
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Robots from under E50 that you can
interface with your own home micro

computer.
JOIN THE

AMATEUR
ROBOT

ASSOCIATION
*  Regular  magazine
*  L is t  of robot manufacturers
*  N e w s  Letters
*  H u g e  discounts
*  F r e e  entrance to exhibitions
*  L is t  of Component suppliers

El I  enclose 05.00 (Affiliated)
ElI  enclose E16.50 (Associated)

enclose E4.50 (Individual)
Name

Age
Address

Please make cheques payable to:  A m a t e u r  R o b o t  Assoc ia t ion ,
5 Queen Street, Haverhill,  Suffolk, CB9 9DZ

Tel: Haverhill  (0440) 707072 (5 lines)
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which is set to &E00 on a basic Electron
and BBC micro, but will change if a disc
filing system, a  teletext f i l ing system,
an Econet f i l ing system,  o r  a  second
processor is fitted to the machine. The
'&' s ign  indicates tha t  the  number  i s
printed i n  hexadec ima l .  I t  w i l l  n o t
matter what  value PAGE has  when a
modified l is t ing i s  actual ly  used. I t  i s
only important now because we need to
know where the ASCII codes must  be
poked.

Once the function key has been pro-
grammed, the following should appear
on the screen when it is pressed:

&1900
&1901
&1902
&1903
&1904
&1905
&1906
&1907
&1908
&1909
&190A
&190B
&190C
&190D
&190E
&190F
&1910

&D
&O
&A
&A
&20
&F4
&3E >
&3E >
&3E.. .  >
&3E.... >
&D
&O
&14
&lE
&20
&F1
&22

This l isting was taken from a machine
with a disc interface fitted, and so PAGE
is set to &1900. Notice that nowhere in
this short memory dump do the letters
REM appear. BBC Basic 'tokenises' all
the Bas ic  statements to save memory
space. T h e s e  t o k e n s  a r e  s i m p l y
numbers that the computer  i s  able to
recognise and convert back to a state-
ment name when the program is listed,
and they are l isted a t  the back o f  the
User Guide. The token for REM is &F4,
which can be seen a t  location &1905.
The f i r s t  '  > ' s i g n  appea rs  a f te r  t h e
REM token, as  would be  expected, a t
location &1906. Therefore, this location
needs t o  b e  changed t o  t h e  cont ro l
character that c lears the screen, and
this character has the ASCII code 12.
We need to type:

?&1906 = 12

which w i l l  p u t  ( p o k e )  t h e  m e m o r y
location &1906 with the value of  12. I f
your position of PAGE is different from
the above example it will be necessary
to p o k e  t h e  cor respond ing  locat ion ,
and not  the one given, eg, on  a  stan-
dard Electron or BBC micro this will be
location &E06. Now one >  ' must be left
in t h e  R E M  s t a t e m e n t ,  t h e r e f o r e
locations &1908 and &1909 (&E08 and
&E09) need the pr inter  off  and screen
off codes inserting:

?&1908 = 3
?&1909 = 21

When these two commands are typed
in, t h e  codes  w i l l  b e  poked  i n t o  t h e
required memory locations. Now using
the funct ion key  aga in  t o  d isp lay  the
memory contents will show:

&1900
&1901
&1902
&1903
&1904
&1905
&1906
&1907
&1908
&1909
&190A
&190B
&190C
&190D
&190E
&190F
&1910

&D
&O
&A
&A
&20
8,F4
&C
&3E. >
&3
&15
&D
8L0
&14
&1 E
&20

&22

1

These ASCII codes are printed in hexa-
decimal, therefore the code 12 appears
as &C,  a n d  21 appea rs  a s  &15. T h e
short program in the function key puts
in the s i g n .  When the program is run
it wil l  operate as expected, but try list-
ing it and the screen wil l  clear with just
the prompt and the cursor displayed.

This can be  included a t  the start  o f
any program. Insert a new line, l ine O.
This is a good one to choose because
few people real ise that it can be used.
and fewer still actually use it. Therefore
one is not l ikely to overwrite part of the
program i tse l f ,  a l though i t  i s  a lways
advisable t o  c h e c k  f i r s t .  T h e  t h r e e
memory l oca t i ons  a l s o  n e e d  t o  b e
changed as descr ibed above, bu t  i t  is
not necessary to program the function
key and list the memory locations.

In order to list the program you must
delete l i n e  0 ,  b u t  r emember  anyone
else could delete that l ine too and see
the listing. The answer  is to change i t
from line 0 to any line number up to 255,
so long as it is the first l ine of the pro-
gram, to make it harder to find.

Several l i nes  could  b e  inc luded s o
that deleting one would have no effect.
To do this, put one REM line in and then
renumber the  p rog ram t o  s tar t  a t  an
unusual number such as 237, and then
put in a new l ine O. Renumber again to
move this l ine up, and include another
REM line.

If you come across a  p rogram that
has been made unl istable in this way,
or you 've  forgotten which l ine  in your
own was programmed, define the func-
tion key as above and use that to show
which l ine number  the program starts
at. Or you can list the program with the
printer on i t  will print just the first l ine
number together with REM.

This all goes to show that if you take
enough trouble i t 's  a lways possible to
discover the contents of a listing.

HINTS &TIPS

Don't press the

Break key
B GABEL f rom Sussex has  wr i t ten i n
about a  ' b u g '  h e  h a s  found  i n  B B C
Basic i f  you star t  a l ist ing with a  l ine
number h igher  than 255, p ress  Break
and type  OLD, t hen  t h e  l i n e  numbe r
becomes l e s s  t h a n  2 5 6 .  T h e  l i n e
number is in fact MODed with 256, ie,
line 1000 becomes l ine  232. Th is  bug
makes t h e  bu i ld ing  u p  o f  p rocedure
libraries difficult, he claims.

This is not a bug as such, but just the
way BBC Basic works. When the Break

key is  pressed, i t  puts an end o f  pro-
gram m a r k e r  ( & F F )  i n  t h e  s e c o n d
location a f ter  PAGE, w h e r e  the  mos t
significant pa r t  o f  the  l ine  number  i s
stored.

The f i r s t  l oca t i on  w i l l  con ta in  t h e
value 1 3  i f  a  p r o g r a m  w a s  res iden t
before Break  w a s  pressed (changing
this to 0 will give a Bad program mess-
age if it is then recovered using OLD—
see the tip on unlistable listings for this
technique). T h e  s e c o n d  l o c a t i o n  i s
changed t o  0  b y  t h e  OLD command,
therefore reducing the most significant
part of the l ine number to O. This 'bug'
should not cause any problems, and my
advice to Mr Gabel is not to be so keen
to p r e s s  t h e  B r e a k  k e y  w h e n  h e  i s
writ ing procedures for a l ibrary.

Amazing effect
THE FOLLOWING l i n e  h a s  t h e  m o s t
amazing a n d  unpredic tab le  effect  o n
the computer:

VDU12,31,12,13,66,73,71•32,65,80,
82,73,76,32,70,79,79,76,30
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Twillstar reliability for Homo

COMPUTERS Clares Graphdisk 40/80 112.95

BBC Clares Replica ll Disc Copier 40/80
Clares The Key 40/80

111.95
112.95

BBC Model B 049.00 Beebugsoft Masterfile 119.00
BBC Model B + Disc Interface E419.00 Beebugsoft Design 119,00
BBC Model B + Econet Interface /447,00 Microtext (cassette) 149.80
BBC Model B • Disc & Econet Interface 1517.00 (disc) 159.85
Z80 Second Processor 1399.00 BCPL Calculation Package 119.00
6502 Second Processor 1199.00 Spellcheck II 131.00
Acorn Bostick
Acorn IEE Interface

1375 00
1325.00 MONITORS

BBC Prestel Receiver 1132.00 Microvitec 1431 Standard Res 1189.00
BBC Telex Receiver 1225 00 Microvitec 1451 Medum Res 1289.00
Speech Interface f54 00 %crown 1441 High Res 1399.00

Microvitec 2031 20" Standard Res 1315.00
ELECTRON Microvitec Sinclair CIL 1270.00
Electron
Electron Me+ My Micro Pack
Plus 1 Interface
Plus 3 Interface (NS/Drive)

E129.00
1229,00

£59.95
1225,00

Philips BM7502 V.H. Res (Green)
Normende TV/Monitor

+ Remote control
Ferguson CTV + RGB
Philips CTV + RGB

185.00

1249.00
1240.00
1229.00

BBC FIRMWARE Kaga RGB Vision III 12" 1369.00
View Word Processor
Word Wise Word Processor
Viewsheet

155.00
137,00
155.00

Kaga 12" H.R. Green
Sanyo SCM 14" VHR
Novex 1414 colour Monitor

1118.00
1425.00
1215 00

Speech Synthesiser
UltraCalc Spreadsheet
Graphics ROM
Disc Doctor

€54,00
174.00
132.00
132.00

DISC DRIVES
BBC Single 100K Drive
BBC Dual 200K

199.00
1189,00

Print Master 132.00 BBC Dual 200K 40 Track 1159.00
Communicator
Acorn 1.2 0/S

165.00
111.50

BBC Dual 400K 40 Track
BBC Single 400K 80 Track

1299,00
1159.00

Acorn Basic II 132.00 BBC Dual 800K 80 track 1318.00
Termi Emulator 132.00 BBC Single Power Supply 120.00
Gremlin Debug ROM £32 00 BBC Dual Power Supply 129.00
Caretaker
Toolstar

132.00
13300 PRINTERS

Commstar 133.00 Brother EP44 1228.00
BCPL ROM 199 00 Brother HR5 1148 00
System ADE ROM 160 00 Canon PWI 080A 160 CPS INLO) 1289.00
System SPY ROM 130.00 Canon PWI 1 564 160 CPS INLOI 1399.00
Edword User Pack 144.00 Kaga KP8I 0 (NLCI) 1285.00
Edward Teacher Pack 125.00 Kaga KP9I0 (NLO) 1399.00
Merlin Scribe 159.00 Kaga RS232 2 K  buffer 195.00
ExMon IBeebug) 127.00 Ensign 1650 165 CPS 1305,00
Toolkit IBeebug) 127.00 Epson RX8OT 100 CPS 1224.00
Mu-ROM (Beebug) 127,00 Epson RX813Fil 100 CPS /240.00
Gemini Datagem database 112500 MP 165 INLO) 1316.00
BBC UltraCalc £6900 Panasonic KPI 091 1325.00
BBC Toolbox 120.00 Seikosha GPI 004 11139.00
BCPL ROM + Discs + Manuals 195.00 Epson RX 1 OCIF/T 100 CPS 1396..00
Logo 169.00 Epson FX80 160 CPS 1370.00
Iso-Pascal 169.00 Epson FX100F/T 160 CPS 1494.00
Beebug Help ROM 125.00 Shinwa CP80 1199.00
Beebug Sleuth f29 00 Riteman Compact 120 CPS 1199,00

Star Gemini 10X 120 CPS 1230,00
EXPANSION BOARDS Star Gemini 15X 120 CPS 1339.00
Raven 20 (upgrade BBC to 52K computer) 169.95 Epson 8143RS232 Interface for FX & RX 134 00
RAM AMP 6 socket (- 16K RAM 157,00 Epson 814RS232 Interface with 2K

6 Eprom socket + 32K RAM 167.00 Buffer X On/Off 165 00
IX I 6K RAM Board E38 00
Eprom Programmer DAISYWHEEL PRINTERS

(Blow all your BBC Eproms) E49 00 Brother H815 1378.00
Brother HRI5 Keyboard 1155.00

BBC UPGRADES Brother HR15 Sheet Feeder 1212.00
A-B upgrade 1110.00 Brother HR15 Tractor Feed 171.00
DES Interface C99.00 Nen Data 20 CPS 1249.00
Econet Interface 169.00 Juin 6100 18 CPS 1340.00
Speech Interface 154 00 Juin Single Sheet Feeder 1230 00

Juki tractor Unit 1115.00
DISC UTILITIES Jul(' RS232 Interface 174 00
View Index 114.95 Juki Spare Daisywheel 11600
View Printer Driver generator 111.50
Hi-View 159.00 COLOUR PRINTERS
Acornsoft Database /15.00 Canon PJI080A 7 Colour 40 CPS Ink Jet 1440 00
Clares Betabase 40/80 123,00 Selkosha GP700A 7 Colour 50 CPS €399.00
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DISKS
Very high quality Fun

Diskettes, guaranteed for life
at only 120 00 per box
(Double-sided 80 track)

MODEMS
Pace Nightingale

inc Comstar ROM)

WS2000
A world standard modem switchable between 75.
300/300. 600, 1200/75, 75/1200 baud rate. This is
the only modem you would ever likely to need to
communicate with any computer throughout the world.
Modem 1 1 4 8 . 0 0
Lead 1 7 . 5 0
Auto-Dial / 3 4 . 0 0
Auto-Dial Cable 1 4 , 5 0
Auto-Answer Card 1 3 4 . 0 0

Telemod 2
Switchable modem between 1200/75 and 1200/1200
baud rate that allows you to communicate with services
like %crone!. Prestel. Easylink or with other computer
users at 1200 baud rate.
Modem 1 8 4 . 0 0
Lead 1 5 . 0 0
Software 1 1 9 . 9 5

Telemod 3
BT approved -  switchable between 75, 300/300.
1200/75. 75/1200 and allows you to communicate
virtually anywhere in the world. It will allow you to
communicate with services like Micronet, Telecom Gold,
Prestel, One-to-One. Easylink, Microweb. It comes as a
standard with built in board for auto-answer.
Modem
Lead
Software

BBC BUSINESS SOFTWARE
GEMINI
Cashbook Acc
Beebcalc
Inv, + Statements
Commercial Am
Mailing Lis!
Database
Stock Control
Home Accounts
Word Processor
Please add 14 OD for Disc Version

ACORNSOFT
Invoicing Order Processing
Mailing List Purchasing

Stock Control Accounts Payable
Accounts Receivable

Price £23 95 each

WORD PROCESSING
BBC I
BBC Mod 8,  View of Wordwise, High Res Monitor, Dues
Data daisywheel printer, Cassette recorder with 10
cassettes and all the necessary cables and printer paper.

BBC 2
BBC Mod B O F S ,  View or Wordwise. 100K BBC
drive, High Res. Monitor. QuenData daisywheel printer,
10 diskettes and all the necessary cables and paper
0383.00

BBC 3
Same as BBC 2 but with 400K drive 1 9 6 3 . 0 0
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1135 00
1155 00

117000
18 00

119 95

195.00
119.95
119.95
119.95
119.95
119.95
119 95
£1995
119 95

B.

1
ar

A
BI
DI
I t
Ch
Si
81
RI
Gr
131
Di
DI
Pr

Li

Di

Ci
5

Di

Di

R,

BI

sc

CL
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tr
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Ind Business computer users

BBC DIY Robotics & Sensors £6 95
BBC Forth £7 50
BBC Lisp f7 50
BBC Micro An Expert Guide £6 95
BBC MiCr0 Book BASIC Sound &

Graphics 0.95
BBC Micro Graphics and Sound £6.95
BBC Micro Programs in Basic £5.95
BBC Micro Revealed £6.95
BBC Micro Assembly Lang Prog £1.95
BBC Micro Disc Companion £7.95
BBC Micro in Education £6.50
Basic programming on BBC Micro f5 95
CP/M The software BUS £8 95
CP/M Users Guide 03.95
Creating Adventure Programs on

BBC Micros f6 95
Creative Graphics Cassette Acornsoft).

Has 36 graphics programs £8.95
Creative Graphics on BBC Micro 0.50
Complete Programmer for BBC £5.95
Discover BBC Machine Code f6 95
Discover FORTH f l 3  95
01Y Robotics & Sensors with BBC £6 95
Exploring FORTH 1.6.95
Further Prog for BBC Micro £5.95
FORTH Programming 04.40
Functional Forth for the BBC Micro £5.95
Games on your BBC Micro f2.95
Games BBC Compuer Can Play €6.95
Getting more from your

BBC & Electron f6_95
Graphs & Charts on BBC Micro £7.50
Graphic Art for BBC Computer £5.95
Graphs and Charts (Cassette) £7.50
Introducing the BBC Micro £5.95
Introduction to FORTH 0.30
Interfacing projects for the BBC Micro €6.95
Introducing LOGO 15_95
Lt your BBC teach u to program £6.45
LISP £925
Logo Programming 03.95
Mastering CP/M 03,65
Programming the 6502 f11.95
Programming the Z80 £14.25
PASCAL €9,25
Structured Prog with BBC BASIC £6.50
The Complete FORTH £6.95
Using Floppy Discs with BBC Micro f5_95
Using BBC Basic f6.95
Using 6502 Ass Language 114.50
Wordstar & CP/M made easy £6.95

BEST SELLERS
Frak (Aardvark) f8.95
Micro Olympics (Database) £5.95
Chuckie Egg (A'n'll f7.00
Fortress (Pace) 0.95
Contract Bridge (Alligatal £5.35
Mini Office IDatabase( £595
747 Flight Simulator (Dr Soft) 17 15
Elite (Acornsoft) 114.95

1

0

BBC 4
BBC Mod. B + DES, View or Wordwise, BOOK Dual Disc
Dove, High Res, Monitor, Jul(' 6100 daisywheel printer,
10 of 80 track Diskettes and all the necessary cables
and printer paper € 1 , 2 7 5 . 0 0

ACCESSORIES
BBC Data Recorder
0116 Data Recorder
Tornado Joysticks SW self-cen PR
Ouickshot + f o r  BBC
Sureshot Joystick
BBC Dust cover
RH Light Pen
Graph Pad
BB Key Function key mask
Disc storage box
Disc storage box (BO)
Printer dust cover
Monitor dust cover
listing Paper 9 5" x I  I "

(2.000 sheets1
Data Cassette CI 5

LEADS
Cassette Leads
Spin DIN to 6 pin DIN IRGB)
Monochrome monitor lead
Disc Drive power leads to BBC (single)

(dual)
Disc Drive Ribbon Cable (single)

(dual)

stoset-211 Immonni

f35.00
f25.00
03,95
f19.95
€18.00

£3 50
f44.00

f115,00
f l  ,50
€18 00
f24,00

£4 50
£4 50

f I 5 0 0
f0 40

f3 00
f3 00
£3 25
f4 50
15 00
f8 00

f1000

EXPANSION BOARDS
RAVEN-20 BOARD

The RAVEN 20 is a 20K RAM EXPANSION for the
BBC Micro. Model B, fitted with 0,S. 1.2.

This specially designed product plugs in to the CPU
socket of your micro (centre socket of the 3 available)
with the minimum of effort The pins are specially
custom made, thus avoiding any possible damage to the
circuitry

The RAVEN board provides the user with an extra 20K
of usable RAM in screen modes 0 to 3 This together
with the aid of software makes the system completely
iransparent to both the user and the computer

The RAVEN-20 software RUM gives much more than

All prices inclusive of VAT Please add El .50 for  P&P

HOW TO ORDER
You may purchase any of the i tems l isted by
cheque made payableto.  Twi l lstar Computers
Ltd. Barclaycard or Access. All  you have to do is
fill in your requirements on a separate sheet of
paper. post to us and we will despatch with 24
hours, subject to availabil i ty- All pr ices
inclusive of 15% VAT ADD E2.50 P&P for orders
below £150. Over add £8 P&P. Credit  card
holders may order by telephone. Give card
number, name, address and i tems required.
Please note VAT is not charged on expor t
orders. Export  customers  please ring for detai ls
of P&P.
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just the standard commands, it has been programmed to
give more and better commands( Priced at f 69  95
inclusive of VAT Please add f  1 50 for post and packing.

RAM-ROM BOARD
The RAM-ROM extension board gives an extra 6

sockets for extra ROM's and 2 slots of RAM This RAM
is not an extension of BASIC I t  is intended that the
RAM be used to develop your own ROM based software.
There are in tact seven sockets on the board, the l th
replaces the socket on the main board that would
otherwise be taken by the ROM board. (The RAM-ROM
board can accommodate both 2764 type EPROMS as
well as 21128 EPROMS and ROM)

The RAMAMP board will not cause overheating. It
comes with fully fitting instructions, tested and heat
tested before despatch.

Prices 1 x 16K RAM fitted [57.002 x  16K RAM fitted
167.00

BOOKS
30 Hour BASIC (BBC Micro)
35 Educational Programs for BBC
36 Challenging Games for BBC
40 Educational Programs for BBC
100 Programs for BBC Micro
Cassette version of above
6502 Application Book
6502 Assembly Language program
6502 Assembly Language

Subroutines
6502 Machine Code for Beginners
6502 Machine Code for Humans
6502 Software Design
A young persons guide to BBC Basic
A Beginners guide to LISP
Advanced Machine Code Technique

for BBC
Advanced User Guide for BBC Micro
Advanced Graphics with BBC
Advanced 6502 Programming
Assembly Language Programming on

BBC Micro
Advanced Programming Techniques tor the

BBC Micro
BBC Basic
Assembly Lang Prog on BBC
BBC BASIC
BBC Computer Magic

TCL

f6,95
£6.95
175,95
f5 95
£695

£10.00
111.95
f l  3.95

£14.25
£5.95
£7.95

00.50
£4.50

f1095

f7 95
f  1 1 95

f9 95
el 2 45

f7 95

£1 95
f l  95
f l  40
15 95
15 50

d h e  (01)  5(4 5271
t i r M i l e b a k  O p e n 1 : 1 1 0I N V  T E L E P H O N E  ORDERS 6  days a week9am to 7pm

Monday to Saturday .252120,A.,0011
Twillstar Computers Limited
17 Regina Road, Southall, MIDDLESEX. UB2 5PL TEL t01 574 5271 1 ; f .
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10 A% = 5: EP/0 = 6
2 0 C °/0 = A % + B 1)/0

•  •
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L A S T  MONTH we saw how the datacan b e  va l ida ted  b y  a  p r o g r a m
when i t  i s  input  direct ly f rom the

keyboard f o r  use  i n  games  o r,  m o r e
seriously, i n  a  database. Th i s  mon th
we'll continue that l ine of  thought and
look a t  s o m e  o f  t h e  commands  p ro -
vided in BBC Basic that allow a charac-
ter string to be manipulated once it has
been read into the computer.

One of the most surprising aspects of
string handl ing is that it is  possible to
add two strings together to form one —
in fact, in an almost identical fashion to
adding a couple of numbers together! If
you s a w  t h e  fo l lowing  p r o g r a m  y o u
probably w o u l d n ' t  g i v e  i t  a  s e c o n d
thought:

C% would contain the sum of  the con-
tents of A% and B%.  In the same way,
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20 C% = B% + A%

20 C$ = BS — AS
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S•T•11•1•N•G•S
UN  KNOTTED
Tessie Revivis shows you how to add character strings
together, extract bits from them and juggle them about

two str ings can b e  added together  to
give a result— just one long string.

10 AS = " H i "  : B$=  " T h e r e "
20 C$ = AS B S

Running this and typing:
PRINT CS

will display the string:
Hi There

onto the screen. AS and  B$  st i l l  ho ld
their initial character strings.

In the  f i r s t  p rog ram,  l i n e  20  cou ld
also be written:

without affecting the end result; e i ther
way C% wi l l  contain 11. I t  is here that
the real difference occurs. If we change
line 20 of the second program to:

then CS will now contain the string:
ThereHi

Obviously you need to bear this in mind
when trying to form a single string from
two, three, four  o r  more  str ings. Note
also t h a t  i n  t h e  s e c o n d  p r o g r a m  I
deliberately inc luded a  space  before
the defini t ion o f  BS. A s  there is  not  a
space before "Hi" ,  the final string addi-
tion lacks the del iminator.  The INPUT
statement will always strip, or  remove,
any leading spaces you type in pr ior to
the ac tua l  s t r i n g  i tse l f .  Howeve r,  i n
addition to adding strings together, we
can also insert our own bits and pieces.
For example:

10 AS = "Acorn"  : " R o o l s "
20 CS A S  + BS
30 PRINT CS

would print:
AcornRools
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"CORN"

Figure 1. How MIDS works

when run .  W e  c a n  ad jus t  l i ne  20  t o
insert a space as required. thus:

20 CS = AS + "  "  + B$

Here the space between the quotes has
been placed into CS: after AS but before
B$. A n y  tex t  can  b e  inser ted i n  t h i s
manner. Try:

20 CS A $  + "  U s e r  "  + BS

or even control codes:

20 C$= AS + "  "  +CHR$(7) + B$

The CHRS(7) is the control code to pro-
duce a bleep on the Electron or Beeb's
speaker. Now when you print CS you'l l
get a bleep into the bargain!

There a re  three special  commands
that al low us to extract bits of strings,
either f rom the left, the  middle  o r  the
right side of the string i t se l f -and  just to
remind y o u ,  t h e y ' r e  a p t l y  n a m e d
LEFTS. MIDI; and, yes, you've guessed
it, RIGHTS.

Okay, t r y  th i s  p rog ram t o  s e e  t h e
ease with which the first of these com-
mands can be used.

10 REM Demo of LEFTS
20 A$= "Acorn User"
30 FOR loop = 1 TO 10
40 PRINT LEFTS (A t i oop )
50 NEXT loop

Rather than explain what it does, run it
and s e e  i f  you  c a n  fa thom o u t  w h a t
happens. The screen should show:

A
Ac
Aco
Acor
Acorn
Acorn
Acorn U
Acorn Us
Acorn Use
Acorn User

I'll explain what 's  happening anyhow.
The LEFT$ command looks at  the lef t
side of  a  specif ied s t r ing  -  AS in  th is
instance. The second parameter which
this c o m m a n d  n e e d s  spec i f i es  h o w
many characters f rom the lef t  s ide o f
the string it should actually look at. So
the command:

PRINT LEFTS (ASS)

would p r i n t  t he  f i r s t  f i v e  charac ters ,

including spaces  a n d  con t ro l  codes ,
onto the screen A c o r n  in the example.

The program we used sets up a loop
that increments from one to 10, or if you
prefer, the first to last character in that
particular instance.

Forming a FOR.. .NEXT loop is fine,
but w e  do  no t  a lways know jus t  h o w
long a string is going to be, part icular ly
if i t 's  being INPUT from the keyboard.
Luckily. BBC Basic includes a function
to find the length of a specif ied str ing -
LEN -  and w e  can use i t  as a  control
parameter in our loop, thus:

10 REM Demo of LEN
20 INPUT -Enter your name" nameS
30 FOR loop = 1 TO LEN (nameS)
40 PRINT LEFTS (namet loop)
50 NEXT loop

What l ine 30 means is that the loop will
continue f o r  a s  m a n y  t i m e s  a s  t h e

--• •  •  •  •  •  •  •  •  •  •  •  •  •  •  •  •  •  •• •
• •

•  •  •  •  •  •  •  •  •  •  •
•  •  •  •  •  •  •  •  •  •  •  •
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number o f  charac te rs  i n  t h e  s t r i n g
called nameS Te s t  t h e  p r o g r a m  f o r
yourself -  it works!

MIDS works on the centre of str ings
and requires you to provide three items
of information. That is, the name of the
string, the start character and the end
character. Thus:

10 ASS "Acorn User"
20 PRINT MIDS (A$,2,5)

would print
corn

Figure 1 might make this a bit clearer. C
is the second letter whi le  N is the fifth
letter. MIDS extracts these letters and
all those in between. Line 20 prints the
result, and it is possible to store such a
result within a  str ing variable. L ine 20
might then become:

20 middle$ = MIDS (A$,2,5)

1FIRST BYTE

This sor t  o f  technique can  be  useful.
One application you might l ike to try is
to produce a program that reads coded
messages i npu t  i n to  i t  b y  ext ract ing
parts of the INPUT strings. The program
could a l so  p r in t  coded  messages  b y
adding bits onto the end of each word to
be printed.

The final o f  the three string manipu-
lators is RIGHTS. This works like LEFTS
except that its starting point is the right-
hand end of the string, as the fol lowing
program shows

10 REM Demo of RIGHTS
20 A$ -  "ABUSER"
30 FOR loop = 1 TO LEN (AS)
40 PRINT RIGHTS (AS,looP)
50 NEXT loop

Running this program results in an out-
put as follows:

ER
SER
USER
BUSER
ABUSER

Another versat i le aspect  o f  str ings i s
that they can be used to input a string of
characters t h a t  r e q u i r e  eva lua t i on .
How would you go about writ ing a pro-
gram that  a l lows you  t o  per form any
type of calculation, in just two lines?

Well, Basic provides a command that
will evaluate a string. Here are the two
lines you need:

10 INPUT "Calculat ion is ",AS
20 PRINT EVAL (AS)

Run the program and enter:
5+  3

after the prompt. The result printed is 8.
Try some more complex inputs, includ-
ing any of the micro mathematical func-
tions t h e  answer is always given!

I s tar ted b y  say ing tha t  t he  INPUT
command d o e s  n o t  a c c e p t  l e a d i n g
spaces, wh ich  i s  true. B u t  there  i s  a
command, undocumented in  the User
Guide, that wi l l  accept everything you
type in  wi thout  al ter ing i t  in  any  way,
including l ead ing  spaces .  T h e  c o m -
mand i s  INPUTLINE. T h i s  i s  used  i n
exactly the same way as INPUT, thus:

10 INPUTLINE "En te r  some  spaces
and text' 'AS

20 PRINT AS

As always, t ry  i t  and see for  yourself.
There are  a  couple more  str ing asso-
ciated c o m m a n d s  -  VA L ,  STRS a n d
STRINGSS -  a l l  o f  w h i c h  a r e  docu -
mented in  the User Guide. Look them
up and try to improve on the examples
I've given you and those provided in the
manual itself -  I'm sure you can!
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BBC B with Watford DFS E385
BBC B with Acorn DFS E379
BBC B with Watford DDFS E380
BBC 8 with ECONET E369
BBC 8 + DFS + ECONET £445
BBC B + DFS + 32K RAM Card £439
BBC B + 13 ROM Board fitted £326
BBC 8  +  321< RAM +

13 ROM Board E386
BBC B  +  DFS +  321< R A M  +

13 ROM Board all fitted E465
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illiMillIMMINIIIIIMMINEMEMEMENNIMINIIMMIEMEMENIEN

Dept.AU, 2 5 0  High Street,WATFORD, ENGLAND
II T e l :  Watford (0923) 40588/37774 Te l e x :  8956095 WAELEC

ACCESS ORDERS Tel: (0923) 50234

BBC Micro 'B'
Only: E299
Price includes FREE

I 5  games software packages 1

BBC MICRO
32K +  32K

(extra 32K RAM Card already fitted)
Only: E359

Complete BBC B ECONET Networking System
now available.

(PS. ROM based software purchased with any of
the above Micros will be fitted free of charge).

6502 Acorn 2nd Processor E 1 7 5
Z80 Acorn 2nd Processor £ 3 3 9

TORCH Z80 Card + Software
TORCH Z80 Card + Soft. + Disc Pack
TORCH UNICORN Z80 System

E275
E649
E650

Acorn Bitstick £ 3 2 5
Acorn IEEE Interface Complete E 2 8 0
Acorn Teletext + Interface E 1 9 5

(Securicor carriage on Micros E7)

Dust Cover for BBC Micro
Protects your expensive Micro from foreign
bodies while not in use. E 3 . 5 0

PRINTERS
•  EPSON RX80 Printer E 2 0 9
•  EPSON RX80 FiT Printer £ 2 1 9
•  EPSON FX80 Printer E 3 1 6
•  EPSON FX 100 Printer E 4 2 9
•  SEIKOSHA GP100A E l  22
•  Centronics PRINTER CABLE for  all the
above printers to  interface w i th  the BBC
Micro. E 7
ISecuricor carriage charge on printers E7)

RX & FX PRINTER INTERFACES
Epson interfaces fit inside the printer to allow
connection using techniques other than Centronics.
RS232 £ 2 5  R S 2 3 2  + 2K Buffer E 5 5
IEEE 488 £ 6 2

JX-80  FULL COLOUR PRINTER
The new Epson JX-80 DOT MATRIX COLOUR
printer is fully compatible with the popular FX-80.
Using a' four colour ribbon, printing can be in 7
colours with speeds of up to 160 CPS. It is
capable of 80 characters per line or 137 in
condensed mode. Its resolution is selectable from
480 to 1920 dots per line, The printer has a
friction and fully adjustable tractor feed
mechanisms as standard

Introductory offer E525

PRINTER RIBBONS &
VARIOUS DUST COVERS

Typo R i b b o n s  D u s t  Covers
mx100/FX100 E 1 0 . 0 0  E 5 . 2 5
FX130/MX80 £ 4 . 7 5  E 4 . 9 5
RXBO E 4 . 7 5  E 4 . 5 0
GP80 E 4 . 5 0
GP100 E 4 . 9 5  E 3 . 9 5
GP250 E 6 . 9 5  E 3 . 9 5
KAGAKP810 £ 5 . 9 5  E 4 . 7 5
CANON PW1080 E 5 . 9 5  E 4 . 7 5
MICROVITEC MONITORS E 5 . 5 0

4 COLOUR
PLOTTER PRINTER

SAKATA SCP-800 printer/plotter facilitates
plotting & printing in 4 colours on paper upto A4
size, using easily replaced pens. In text mode it
prints upto 12 CPS. Max 160 Char, per line. In
graphics mode it offers full plotting facilities incl.
drawing, moving, scaling of text, rotation &
drawing of axes. (Write for a sample printout).

Only E175
PRINTER SHARER

Allows 3 BBC Micros to be connected to one
Printer

Only: E65

BROTHER HR-15
DAISY-WHEEL PRINTER

Brother HR15 is a high-quality daisy-wheel ideal
for a budget printer for serious use. Notable
features of this printer include a 3k buffer, 18cps
(max), bi-directional printing, proportional
spacing, Centronics or RS232 interfaces as
standard, optional sheet feeder and an optional
keyboard,

With immediate effect, we are offering at
no extra cost ON-SITE 12 months
Maintenance on all HR15 Printers purchased
from WATFORD on or after March 1985.

W.E. GIVES YOU A GREAT DEAL

ONLY E329 (carr. £7)
Single Sheet Feeder E 1 9 5
Electronic KEYBOARD E 1 3 5
TRACTOR FEED Attachment E 9 0

RIBBON CARTRIDGES:
Fabric E3.75;  Carbon E3.75;

Multistrike E6
D A I S Y W H E E L S  (various typefaces) E 1 8

Listing Paper (Perforated)
1.000 Sheets 9 Fan fo ld  Paper

2,000 Sheets 9 i "  Fanfold Paper

1.000 Sheets 15" Fanfold Paper

Teleprinter Roll (Econo paper)

Carriage on 1,000 Sheets f  1.50

PRINTER LABELS
(On continuous fanfold backing
sheet)
1,000 9 0 x 3 6 m m
1,000 9 0 x 4 9 m m
1,000 102 x 36mm

Carriage on 1,000 Labels f  1 00

All prices exclude VAT

E7

£13

E9

E4

£5.00
£7.75
E8.25

SPECIAL OFFER
HITACHI EPROMs for Sideways ROMs

2764-25ons E4.25
27128-250n5 E9.75

RAMs (Low power)
Sideways

6116LP
6264LP

(Maximum of 5 ROM
per order). Dealers i

for ATPL, WATFORD, etc.,
ROM Boards

(2K) E3.25
(8K) E9.95

s or RAMS of any one type
nquiry welcome.

KAGA KP810

This new Japanese printer has EPSON FX/RX
compatible control codes and is functionally
equivalent to an FX80 with the added advantage
of its 'Near Letter Quality' mode. It is solidly built
and features include: Normal, Italic, Enlarged,
super/subscript, proportional spacing and
user-defined character set. Extras over the FX80
included in the price are Near Letter Quality
(NLCII print ideal for correspondence. Proper
adjustable tractor feed, half speed quiet mode
and 3K buffer, The printer is bi-directional and
logic seeking to give a speed of 140CPS for high
throughput in conjunction with the standard 3K
buffer. 8K RAM may be added to give more
user-defined character sets, Centronics parallel
interface + Watford's 12 month NO QUIBBLE
WARRANTY,

Special Offer: ONLY E252 (C7 cart,)

RS232 interface + 2K buffer to connect to other
micros. E89

KAGA KP910 Printer
Similar to the KP810 but with 17" carriage for
wide print. Gives 156 columns of normal print or
256 columns in condensed mode. Ideal for
printing out spreadsheets,

ONLY E339 (E7 can%)

PRINTER LEAD
Centronics lead to connect BBC micro to
EPSON, KAGA, SEIXOSHA, NEC, STAR, JUKI,
BROTHER, SHINWA etc. printers.

Standard length 14 feet long)
Extra long 16 feet long)

E7
E9
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3M - 51" DISKETTES
Top quality 3M - SCOTCH Diskettes from

atford Electronics (Your 3M Appointed
Distributors). All discs carry a lifetime warranty.
These discs are quiet in operation and insert
positively with their reinforced hub rings. Boxes
of 10 supplied complete with self stick, disc
labels and write protect tabs

N'T SETTLE FOR LESS, BUY THE BEST

•  10 x SiS WO 4 0  Track Diskettes
•  10 x W O  4 0  Track Diskettes
fla 10 x S/S D/D 8 0  Track Diskettes
•  10 x DiS DiD 8 0  Track Diskettes

FREE with every pack of 10 x 3M Discs this
most useful "Post-It" NOTE PAD & TRAY

PACK.

DOUBLE DENSITY
DISC INTERFACE

IMPLE
but SOPHISTICATED

£22
E24

We are proud to bring to you the Watford
Electronics Double Density Board for the BBC
Micro.
The ODES supplied is a new version of the
popular Watford Electronics DES re-written to
make full use of the capabilities of the new
double density controller. Runs the version of
Acornsoft ELITE that we sell.

•  Increases storage capacity of your Disc Drives
by the maximum physically possible, 80% I I I
•  Our system will use the whole of an 80 track
drive. Inferior systems do not allow files longer
than &3EFEE bytes, but with our system files
can be as long as one disc side.
fla Discs may be created in either single or
double density format with the built in formatter
and in single density mode are fully compatible
with normal Acorn format discs.
•  The density of the disc you put in is
automatically sensed by the system and you are
informed of the density in the catalogue display.
111 The double density system is of course faster
than single density.

The Watford Electronics DOES implements an
extremely comprehensive 8271 emulator so that
commands passed through °SWORD & 7F are
correctly interpreted. Other manufacturers
thought that read and write sector alone were
sufficient -  we decided to implement every
command of the 8271 that was physically
possible. We have allowed the use of all the
special registers including bad tracks, allowed
access to deleted data etc.. etc. The emulator
itself takes up around 1K of compactly written
machine code. We reckon it will run many of the
protected discs now available. Gain all the
advantages of the WE DES together with much
increased storage and compatibi4ty with many
existing protected discs.
(please write-in for full technical specifications)

Complete Double Density Disc
Interface E 8 5

D M  Manual £ 6 . 9 5  Inc VAT)
We will exchange your existing Single
Density Interface for our DNS Unit for E49

(Carriage E1.50)

THE ULTIMATE
Single Density DFS
Watford are proud to be able to supply both
SINGLE and DOUBLE DENSITY versions of their
highly acclaimed Acorn compatible DISC FILING
SYSTEM.
Single Density DFS runs Acornsoft's ELITE.

What do the independent press say?

"Good value for money" B e e b u g
"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 te t  written for the BBC microcomputer.
This powerful DFS is fully compatible with the
ACORN DES, yet has much increased power due
to the additions, carefully designed to make life
easier in normal use. It  consists of 16K of
efficiently written machine code. It is entirely self
contained and so does not require a utilities disc
to function.

SINGLE DENSITY
INTERFACE PRICES

•  D  FS (Disc Filing System) ROM E l  8
•  Complete Disc Interface Kit
Incl, DFS ROM &fitting instructions E 8 9
•  Acorn's DFS Kit complete £ 8 6
•  DFS Manual (comprehensive) E 7
•  We will exchange your existing Acorn
DFS for Watford's ULTIMATE DFS for E l  4
Watford's DES is exclusively available from
Watford Electronics. We DO NOT retail this
product through dealers. Every ROM carries a
printed label with our LOGO and a serial number.

THE FEATURES OF WATFORD'S SINGLE
•  DOUBLE DENSITY DFS.
•  The system allows standard Acorn's 31 files
or 62 files per disc side.
•  Built-in formatting program.
•  Built-in Disc VERIFIER.
•  Built-in SECTOR EDITOR
•  Double step mode allows use of 40 or 80
track Discs on 80 track drives, (sbftware
switchable).
•  A  WORKFILE function allows a program to be
edited and repeatedly saved having only typed its
name once.
•  Allows use of AMBIGUOUS filenames.
•  Two  commands exist to allow transfer of
programs from tape to disc.
•  A n  Advanced COPY COMMAND is included.
•  RENAME has been extended to allow the use
of ambiguous filenames.
•  A n  improved OPENOUT command.
•  A  SPACE command informs you of the space
left on the disc
•  2K  of RAM can be reclaimed from the DES
by setting "PAGE' to &TIDO.
•  FULLY COMPATIBLE WITH TELETEXT,
TORCH and both ACORN 2nd PROCESSORS
•  Disc prepared on ACORN DFS can be both
read & written to on WATFORD's DFS &  vice
versa.
Please write-in for further detail technical
specifications.

DISC ALBUMS
Attractively finished in beige leather-look vinyl,
these conveniently store upto 20 Discs Each
Disc can easily be seen through the clear view
pockets

A L M I L

E4.25

ACCESS
HOT LINE

(0923 50234)
24 Hours

MYSTERIES OF
DISC DRIVES &  DFS

REVEALED
Are you tired of faulty cassettes, and lengthy
loading times? Do you want to upgrade your
BBC micro to take discs but you get tied up in
the plethora of jargon surrounding the choice and
use of these systems.

For instance, what is the difference between
single and double density formats, how can you
use a 40  track disc on an 80  track oisc drive?
What is the difference between a DES and disc
interface kit? Should you acquire a single Disc
drive or twin? What does 48 TPI and 96 TPI
discs mean? These are just a few of the
questions you may have asked yourself and
never found the answer or maybe you have yet
to encounter these questions.

Now the mystery of buying a suitable interface
and disc drive for your BBC micro is revealed in
Watford Electronic's new book entitled
•MYSTERIES of DISC DRIVES & DES
REVEALED' I t  describes in fine detail, yet
remaining very readable to the beginner, how
disc drives operate, the type of interfaces
available, which type of discs to use on a disc
drive and how data is stored on the discs.

There is even a handy section describing the
phrases you are likely to encounter, and how to
interpret them. This book must be an essential
purchase at [5.95,  especially if you own or are
thinking of buying a disc system.

f5•95 (Book No VAT)

LOCKABLE DISK
STORAGE U N I T S

Strong plastic cases that afford real protection to
your discs. The smoked top locks down. Dividers
and adhesive title strips are supplied for efficient
filing of discs.

M35 holds upto 40 discs E l  2

M85 holds upto 95 discs E l  7

FLOPPY HEAD CLEANER
KIT

The heads in a floppy disc drive are precision
made and very sensitive to dirt, Drive
manufacturers recommend that you clean the
heads approximately once a week. Unless your
home or office is dust free one of these kits is a
very sensible precaution against losing valuable
data. A dirty head can destroy many disks before
you realise the trouble. Very simple to use.

Only E9

PLASTIC LIBRARY CASES

for Disc Storage 51" (holds 10)E1.80
Continued go.



BBC MICRO
WORD-PROCESSING

PACKAGE

the BBC micro E385
•  1431AP RGB + PALand AUDIO £199
•  1451AP RGB + PALand AUDIO E285
•  Dust Cover for Microvitecs £5.50

A complete word-processing package (which can
be heavily modified to your requirements,
maintaining the large discount). We supply
everything you need to get a BBC micro running
as a word-processor. Please call in for a
demonstration.
EXAMPLE PACKAGE
BBC Model B. Watford Electronics DFS upgrade,
WORDWISE ROM, Twin 200k Epson drives in
beige, Zenith 12" Hi-resolution monitor (Green or
Amber), Brother HR15 daisywheel printer.
Gemini software: BEEBCALC spreadsheet,
analysis and DATABASE software on disc. 10 x
3M disc, 500  sheets fan-fold paper, 4 way mains
trailing socket, manuals, all leads and BBC
carrying case.

N E W  LOW PRICE
Only E1,089

We stock a ange of monitors to suit all needs.
Choice of a monitor is a matter of personal taste
so we recommend that whenever possible, you
ask for a demonstration at our shop.

MICROVITEC
•  1431 -  Medium resolution as used on the

BBC television computer programme   E 1 6 5
•  1451 -  High resolution, suitable for word

processing in mode 0  E 2 3 7
•  1441 -  High res, exceeds the capabilities of

All Microvitec Monitors are 14" RGB in their
distinctive right angle sturdy metal case or the
new beige plastic case. They are supplied
complete with connecting lead to the BBC and a
3pin mains plug.

KAGA
•  KAGA Vision 2 High Res. Colour   E 2 2 5
•  KAGA Vision 3 Super High resolution, Colour

£310
Kaga Monitors are 12" RGB colour units housed
in an attractive beige plastic cabinet. They all
have as standard, a genuine etched anti-glare
screen.

ZENITH
12" Ultra high resolution monochrome monitor.
Ideal for word processing as its green or amber
screen is very restful to read. The high resolution
makes it good for games too -  you can really
see the detail that has been put into the graphics
O N L Y E66

LEADS
IINC Lead for Zenith or Philips   E 3
RGB lead for KAGA    E 5
N.B. Carriage on Monitors E7 Isecuricori

SWIVEL BASE
FOR M O N I TO R S

Only El 5

(ALL DRIVES NEW
SLIM-L INE)

(DRIVES Cased wi th  Cables. No
PSU. Connects directly to the

BBC's power socket.)

•  CLS  100 Single, TEC Single sided 40 track
100K, 5 i "  Disc Drive   E 8 9

•  CLS200 Single EPSON Drive, Double sided
40 track. 200K, 5 i "    E 9 9

•  C I S 4 0 0  Single, Mitsubishi/Epson Double
sided 80 track 400K, 51" Disc Drive   E 1 2 6

•  CLS400S Single, Mitsubishi/Epson Double
sided 40/80 track Switchable, 400K, 5 i "  Disc
Drive   E 1 3 5

•  C L I M B  TEC Single sided 40 track 200K
twin 51" Drives   E 1 6 5

•  CLD400 Epson, Double sided 40 track 400K,
5-1" TWIN Drives  0 9 9

•  CLD800 Mitsubishi/Epson Double sided 80
track BOOK, 51" TWIN Drives  E 2 3 5

•  CILD800S Mitsubishi/Epson Double sided
40/80 track switchable, BOOK, Drives   E 2 6 9

(CUMANA) DRIVES CASED
WITH PSU &  CABLES

•  CS100 TEC Single sided 40 track 100K 5 i "
Single Disc Drive   E 1 1 9

•  CS200  Epson Double sided 40 track 200K
51" Single Disc Drive   E 1 3 9

•  CSSOCIS Mitsubishi/Epson Double sided 80
track 400K 51" Single Drive   E 1 4 9

•  CO200 TEC Single sided 40 track 200K 5 i "
TWIN Disc Drives   E M S

•  C 0 4 0 0  EPSON Double sided 40 track 400K
51" TWIN Disc Drives   E 2 1 5

•  C 0 8 0 0  Mitsubishi Double sided 80 track
BOOK 54" TWIN Drives   E 2 9 5

•  C 0 8 0 0 5  Mitsubishi Double sided 40/80 track
Switchable 800K TWIN Drives  E 2 9 9

•  DFS Manual (comprehensive) E7 (No VAT)

•  TWIN Disc Drive CASE with Power Supply to
house your own Drives   E 3 8

N.B. All single Drives with Power Supply will be
supplied in a twin Case for later inclusion
of a second Drive

(Carriage on Disc Drives C7 securicor)

•  You do not require a formatting Disc nor the
expensive 40/80 track switchable Drives when
using Watford's sophisticated Disc Filing System
which has this facility as one of the many
facilities incorporated in i t  as standard.

Cont.

•  MITSUBISHI & EPSON Slimline 400K Disc
Drives that we supply are Double sided Double
Density, 1 Megabyte unformatted, (With BBC
Micro 400K after formatting). When used in
conjunction with our Double Density Interface,
you obtain 725K formatted. Track density is 96
TPI, track to track access time is 3mSec. These
drives are very fast, quiet and efficient. We
strongly recommend them.

•  Extensive test carried out in our workshop has
proved that the BBC Micro's own switchmode
power supply is capable of driving 2 disc drives
and a host of Sideways ROMs without undue
heating: We recommend our CLS & CLD range
of Disc Drives which will save you considerable
expense without sacrificing performance.

•  Please send an SAE, for further technical
specification on our Disc Drives.

DUST COVERS
(For our Disc Drives)
Single (without PSU)  E 3 . 2 0
Twin (without PSU)   E 3 . 8 5
Single (with PSU)   E 3 . 2 5
Twin (with PSU)  E 3 . 9 0
Twin (side by side with PSLI1   E 3 . 9 5

FORTH ROM for BBC
This ROM provides a complete implementation
of the FIG-FORTH standard (including editor).
Supplied with a large tutorial manual at only E 3 2

TINY PASCAL for BBC Micro E 5 4

, l ' i t,xt• ROM-SPELL

A ROM based fast spelling checker essential to
serious word processing users of the BBC micro.

Compatible with the popular word processors
VIEW, WORDWISE and also with *SPOOLED
text files. Allows misspelt words to be changed
without returning to the word processor. Simply
load the text and execute the spelling checker,
correcting the words as you go along, or all at
once at the end.

An optimised word compacting technique gives a
comprehensive 30,000 word dictionary as
standard as well as a user defined dictionary for
specialist applications. Efficient data storage also
means faster operation, text can be checked at
160 words per minute!!! Equivalent to looking a
word up in a standard dictionary in well under
half a second!

An ambiguous word checking facility allows
partially spelt words to be checked against the
dictionary and all the matches displayed. This is
ideal when you are uncertain of a spelling and a
boon for crossword addicts'

Full access to the dictionary from BASIC allows
users to check words from within their own
programs. Useful for educational programing and
also to compilers of word puzzles and anagram
solvers.
Save time spent looking in dictionaries, use
ROMSPELL.

ROMSPELL is supplied on a ROM with the
dictionary disc and full instructions for Only.

E25
(Please specify 40 or 80 tracks when ordering)
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THE EPSON FX/KAGA
PRINTER C O M M A N D S

REVEALED
for the BBC Microcomputer

(The only Printer Book for the Epson FX-80
compatible printers).

So you bought yourself a new printer, because
the salesman in the shop showed you how clever
it is and impressed you with all sorts of printouts
to show its capabilities -  he may even have
offered you a special price.

However, now that you have got it home and
Connected it to your BBC microcomputer, you
are wondering how to make it perform these

gical tasks, The manual seems to give no
as, and when you type in the example

programs, the computer throws the LPRINT
(elements back in your face.

Now what do you do. when this £400 piece
of high technology refuses even to move its
head, and you have stayed up until 2 in the
morning with copious supplies of coffee,
desperately trying to print something out. Once
again. Watford Electronics comes to your help
With our new book entitled 'THE EPSON
:FX/KAGA PRINTER COMMANDS REVEALED'.

This book describes in plain, easy to
understand English how to use your printer
(Kap KP810, Canon PW1080A, or any other
Epson FX-80 compatible printer) with the BBC
micro, both from Basic and your Wordwise
wordprocessor.

It describes in detail how to obtain the
maximum in graphics capability from your printer
and includes full indexes allowing you to cross
Index the numerous commands. Every command
Is explained in detail, with an accompanying BBC
Basic program and an example of its use from

ordwise.

This book is Superb value at only
E5.95 (Book - No VAT)

EPSON FX/RX
NEAR LETTER QUALITY

PRINT ROM

ABCDEFGKI K L M N O P Q R S T U V W X Y Z
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0 1 2 3 U 5 6 7 8 9
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Impress your friends and business colleagues
with the quality of your letters and printed
material with Watford's very simple to use
EPSON NLCII (Near Letter Quality) ROM.
Suitable for FX80. RX80. RX80F/T, FX100.

Look at the features:
•  Simply type •NL080/100 and a single VDU
code to use NLQ print.
•  NLQ is then available without any
modifications from BASIC. WORDWISE, VIEW
(with NLQ DRIVER) or virtually any other
program Or language.
•  Single codes select PROPORTIONAL type )yes
even on the RX80); ENLARGED type:
UNDERLINED type. These features can be used
seperately or in any combination.
•  Full UK character set.
Standard 'pica size'

1 Proportional spacing

Enlarged
Underlined
Normal type
The NLQ ROM is incredibly easy to fit and use.
Supplied complete with Manual.

Only:E20

DUMPOUT 3
N O W  WITH  EXTRA FEATURES!

A highly sophisticated screen dump ROM. This
has to be the most flexible and powerful screen
dump ROM yet produced for the BBC micro. It
will put on paper anything you see on the
screen, including all Mode 7 facilities etc. We
have to admit that there is one facility that we
cannot replicate -  if anyone can supply flashing
ink we would like to know)
The ROM also provides window setting utilities
and two new OSWORD calls that allow mode 7
graphics pixels to be read and plotted using the
standard graphic co-ordinate system. The latest
version includes a graphic dump trigger for
dumping screens from games whilst they are
running.
Two commands are used to operate the dump
routines:
•GIMAGE -  This provides a full graphics dump
of any Mode (including Mode 8), There are many
optional parameters but you need only specify
the parameters you wish to change.
•  V  <scale>, H <scale> -  These 2 byte
numbers give fine control over the size of the
dump from minute to enormous. Unlike other
dump ROMs, scale works the same in all modes
inc. mode 7.
•  R  <0-3> -  Print dump rotated by 0, 90, 180.
270 degrees.
•  I  <indent> -  Set gap from left edge of paper.
•  X  <min><max>, Y <min><max> -  Selects
screen area, by default the whole graphics
window is dumped.
•  P  -  Dump shows physical colour values.
•  G  -  Grey scale reproduction, dumps otherwise
use a negative scale (white prints darkest),
•  T  Two tone dump for maximum resolution.
•  M  <mask> -  8 bit colour mask.
•  E  -  Contrast expansion to make mode 7 text
and separated graphics stand out clearly from
the background.
•  C  -  All mode 7 graphics are printed as
contiguous to improve the shading in graphic
areas.
•  K  -  Key-triggered dump. The dump does not
commence immediately, but can be triggered off
later by pressing ‹SHIFT><O> or
<CTR L>< ESCAPE >.
•  S  -  Switch-triggered dump. As K, but the
trigger is an external switch (not supplied)
connected to the user port. The S option can still
work with games that corrupt RAM page D.
* IMAGE <indent> -  Does a fast, text only,
dump of the contents of the text window in any
mode.
•GWINDOW and •INA/INDOW -  These
commands draw the graphics and text windows,
respectively, on the screen and allow them to be
changed with the cursor keys. Note that
GIMAGE and GWINDOW work fully in mode 7.
Designed for use with the following printers:
CP80, GP80/100/250, CANNON, STAR.
KAGA/TAXAN. NEC, SHINWA CPBO. GEMINI,
EPSON MX/RX/FX, IPVII, NEC PC8023,
DM P100/120/200/400, etc, etc.
Price including comprehensive manual

VIEW

E22

VIEW WORDPROCESSOR
We are supplying the new VIEW version 2.1
allowing printing of memory contents etc E 4 6

HI-VIEW
A special version of VIEW designed for use with
6502 2nd Processor. Available on disc, i t  offers
47K of text memory. E49

VI EWSHEET (Acornsoft) E 4 9

Watford's own  Sophisticated
V I E W  P R I N T E R  D R I V E R

for Epson F X 8 0  &  K A G A KP

To simplify using the full facilities of the Epson
FX80 or Kaga KP810 use this printer driver. Full
facilities are provided for selecting between fonts
etc. The disc includes examples of use and
instructions. Available on 40 or 80 track disc
(please state which required).

V I E W  DRIVERS FOR J I M  &
BROTHER P R I N T E R S

Only £7

V I E W N I E W  SHEET PRINTER
DRIVER for  S ILVER REED

(Officially approved by Silver Reed)

A range of VIEW Printer drivers to complement
the Silver Reed range of printers
EXP400/500/550 & 770 EB 50 and converted
typewriters EX43/44 & 55.

Only: £7

BEEB PRINTER R O M

'Makes Printing Childs ?lay-
This utility ROM is designed to simplify using all
the facilities of your printer. It has many
facilities:

*  Selection of printer modes such as underline.
font and size is by 'Single Key' operations.

*  From Wordwise, a single number following
OC will select a mode rather than a long and
incomprehensible string of control codes This
makes using your printer with Wordwise much
more convenient.

*  When using Basic (or other languages) you
can have control over the formatting of the
output to the printer in the style of a
wordprocessor. You can define page top, bottom
and side margins etc. with intelligent page skip
for binders an option. All supported printers will
now respond to form-feed etc. commands.
*  User defined characters are printed as you
see them on the screen so that non-standard
characters are automatically printed out correctly.
*  Commands select the options for the
following printers:
GP100. STAR, NEC, MX/FX, KAGA,
LPNII/DMP100, DMP200.
Operates with either parallel or serial interfaces
*  Supplied with a 50  page manual that is very
comprehensive and easy to follow. Please specify
printer type when ordering so that we can send
the correct function key strip.

Price: E24

Continued Po



TWO DATABASE
MANAGEMENT SYSTEMS

DISCDATA
Discdata is an entirely disc based database
handling system, It is extremely easy to use
through its comprehensive menu system. The
simplicity is such that we do not feel the need to
provide explanation on use in the written
guidance supplied with the program. The
first-time database user will rapidly become
familiar with this package designed throughout
to be simple and obvious.
Despite the ease of use this system provides all
the facilities needed for complex data handling
problems. The length of database that can be
handled is only limited by the total space on the
disc. You can have up to 20 fields with page
length records up to 254 bytes in length. Adding
and deleting records, amend titles, field names
and records. Sort on any field and search for any
record or group of records in any field. The
database may be re-formatted after creation, the
system will re-write all your files for you
automatically. You may add extra fields and
extend the length of existing fields freely.
Output formatting is very powerful. You are
allowed 40. 80 or 132 column output modes
going to printer or screen. Selected fields can be
put in any order on the screen or printer, either
across the paper or down, Output can start or
stop anywhere in the file. Decimal fields are
automatically totalled and records output are
counted. Version 2, now on sale has improved
input and amendments procedures giving full
record edit as well as the 3 extra features
String searching, Calculations on numeric fields,
and the ability to create sub files from your main
files.

On disc at O n l y  El  7
(Please specify 40 or 80 track when ordering)

FILE-PLUS
The File-Plus package is even more powerful and
flexible than Disc-Data. I t  is also largely menu
driven but has its own command language for
file searching. The 16K ROM contains all the
normally required routines, with lesser used
options supplied on the utilities disc. All input
and output formatting is controlled through
screen forms. A full screen editing system is
used to define a form which allows tremendous
flexibility in the format in which your data is
displayed. I t  is very easy to change from form to
form so that you can type in your data with one
form, and examine it with others. You will
typically design several forms before starting to
access the database so that you can quickly and
easily see the fields of each record that you want
to appear in the layout you decide on. The form
system is also used for output to your printer.
File Plus has a unique file linking system that
allows the entire on-line storage of your system
to be used for one database. This can give
around 1.5 Megabyte databases using dual
drives and double density.
The built in FQL (File-Plus Query Language) can
be used for searching the database. Presented in
the form of a powerful command language with
looping facilities etc. this allows the most flexible
access to your data possible. Full arithmetic
operations are provided to allow the system to
be used for statistical analysis.

Cont.

Operations supported are + ,  •,/, +-999999
9999 9999 and compare facilities =. > ,<>>=,

Many keywords are supported by the language:
assign, compare, display, and, golo. ift. ift. print.
read, search, spool and update.
Supplied with a very detailed 70 page manual to
explain all the facilities with many examples.

Only E43
(Please specify 40 or 80 tracks for

the utilities disc)

DATAGEM
Gemini's 24K ROM based DATABASE
Management System

Special Offer: M O

PEN PAL—VERSATILE
LIGHT PEN
SOFTWARE

Do you have a light pen that never gets used?
Then this piece of software is for you. This
package offers many useful facilities that make
the light pen a useful device to own. Facilities
included are:
•  Pixel. Line and Character definition
•  Free hand drawing
•  A l l  Colours
•  Fill, Refill and stripes
•  User defined "Brush strokes" plus character
definer
•  Grid. Scale and perspective aids 2 to 200
points palletable in one design with Circles and
"rubber banding"
•  Move design/character to any screen position
•  Save and Load screens, User defined
characters and line drawings for video titles, own
programmes etc.
This program has many uses in education and at
home. It is supplied with a comprehensive
instruction manual.
Works with Watford, RH, Acorn User, DIY and
many other Light Pens,
Prices TAPE   E l l ;    D I S C E 1 2

LIGHT PEN

This Light Pen for the BBC micro is packaged in
a neat pen shape with built in switch. Supplied
complete with our sophisticated Pen-Pal
software on  cassette (see elsewhere in
this ad).

Only E20
(For software on disc please add E2)

DISC EXECUTOR

Disc Executor is a sophisticated disc utility for
the transfer of your cassette programs to disc. I f
you have difficulties transferring your cassette
software to your disc system then this is the
answer. It handles 'locked' files and full length
adventures (up to &&e blocks) and programs
that load below &EDO. It  is very simple to
operate with instructions supplied. It saves you
time and money. (Compatible with Single density
Disc Interfaces only.)

Price E10
(Please specify 40 or 80 track discs)

ADE
'Systems' complete program development
package in a 16K ROM. Full assembling and
debugging facilities provided

SPECIAL OFFER ONLY £43

ROM MANAGER

'Provides comprehensive management of all your
installed ROMs BEEBUG Nov. 434..
This ROM is unique in its capabilities. It allows
you, the user, full control over the BBC Micro's
sideways ROM paging system with simple to u
commands. This ROM is essential for those wit
several ROMs. A t  a simple level ROM
MANAGER can be used to remove the problem
of clashing command names and allow full use
of all the facilities of your ROMs. This is couple
with facilities to completely enable or disable
various ROMs in the machine including ROM
manager itself.
ROM MANAGER can also be used to develop
sideways ROMs using the machine's standard
memory. This is achieved by sending sideways
ROM calls to your code in RAM. saving the
expense of fitting sideways RAM for ROM
development purposes. ROM status reports are
also given by the ROM, including ROM lengths,
checksums, entry points supported and current
filing system title.

The ROM also provides facilities to examine
ROMs, list function keys for editing, modify RAI
(using a HEX/ASCII editor) and list ROM titles
neatly and concisely.

All selection between particular ROMs is by the
name of the ROM and this may be abbreviated
for convenience. ROM numbers can also be use
if required. This ROM is very simple and obviou
to use. All the facilities are explained in the clea
and detailed manual,

BUFFER & BACKUP ROM

For those with sideways RAM fitted in their
machines this utility ROM will make full use of
this facility. By using the sideways RAM area for
extra memory the following features are
implemented:
*  4 K  or 16K buffer for parallel printer.
*  Dumps selection of Disc files to Tape.
*  Makes backup copies of tapes on to tape and
disc.
*  Displays contents of paged ROMs on screen.
*  Menu display of ROM filing system contents
on Shift-Break.
*  Comprehensive manual,

Only E22

Price E22
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Watford's own Machine code Monitor ROM
tten 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
Hes. ASCII or standard assembler mnemonics.
In use as a debugging tool, you run code under a
total emulation system. Ever felts desperate urge to
set a break point in ROM? No problem -  you can
even have breakpoint o n  reading o r  wr i t ing
locations in memory and on register contents. The
system fully supports debugging of sideways ROMs
e,g. BASIC can fully and easily be run from within
Beebmon and from there DFS 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  2 5 6  by tes  o f
workspace, located anywhere in memory, even on
the 1MHz Bus. Beebmon effectively uses no zero
page workspace. so your program (e.g. 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 in a vertual BBC, so special
memory locations l ike the ROM latch are not
actually accessed by your programs, instead they
alter a location in Beebmon's workspace. Emulation
also al lows immediate  re tu rn  t o  Beebmon
command level by ctrl-escape no matter what code
is being executed 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

Disassembler Rom

O-111M, -1-1 1 0
trisl
W s ]  CO S i  a l  q x
ILI** I S  I•Pl• S i t
111,1 V .  I I 1 5
M S ,  p r e ,  Si% 1 % 3
IIJSII I D  DA I I I ' ]  M C I
MN, I d  x  s l t

E24

Discover the hidden secrets o f  BASIC and the
OPERATING SYSTEM w i t h  th i s  easy t o  use
progammers tool.
A ROM based machine code Disassembler for the
BBC micro. It enables machine code programs to be
listed in BASIC/DUMP format and thus i s  the
perfect complement to  the built in assembler. I t
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 ASCII and BINARY memory
editing. There is also a full set of labelling facilities
available (up t o  3.200 labels), w i th  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.

ONLY £18

321%  RAM
EXPANSION BOARD

Now Watford Electronics brings you the latest
state-of-the-art MEMORY EXPANSION BOARD for
your BBC microcomputer. It's ribbon cable simply
plugs into your micro's 6502 processor socket. This
compact board which f i ts  inside the computer
doesn't just give you 16k or even 20k of extra RAM,
but a massive 32K /

There are many more useful facilities available with
this board:

•  The top 20K of the expansion RAM can be used
as the  screen display memory, leaving al l  t he
standard BBC RAM free for  programs o r  data
storage. This a l lows good graphics and long
programs to be combined. For instance you could
have MODE 0 /1 /2  GRAPHICS A N D  2 8 K  OF
PROGRAM SPACE. The extra memory can be used
by virtually any language or utility such as BASIC,
VIEW. WORDWISE 11,20+1, WORDWISE-PLUS,
etc. a n d  N O W  COMPATIBLE w i t h  Beebug•s
TOOLK IT.

•  The FULL 3 2 K  o r  the bot tom 1 2 K  o f  the
expansion RAM can be used as a PRINTER buffer
for SERIAL PARALLEL printers, sound channels,
RS423, keyboard or speech synthesiser. This allows
very long text files to be printed while you are using
28K of program and 20K of graphics' THE BUFFER
IS UNIQUE because i t  replaces one of  the BBC
Micro's buffers so all the buffer options are a•.'ailable
on it. eg. •FX15,21, 138, 145, AM/AU-no.)  etc.

•  This board is the IDEAL COMPLEMENT to any
WORD PROCESSING system, disc o r  cassette
based. There is no need to wait for slow printers as
you can type in long text in 80 column display mode
while printing is going on -  TWO JOBS DONE
SIMULTANEOUSLY'!' Ian equivalent printer buffer
would cost you 1120  +1.

•  Unlike our competitors, the board is compatible
with a  vast  range o f  software and hardware
available for the BBC microcomputer, including our
ROM expansion boards, double density DFS units,
and the ATPL ROM extension board. This is because
our board is connected to the computer by means of
a ribbon cable without soldering. It can either be left
in the micro or stuck to  the l id with the 4  self
adhesive feet supplied.

•  The board comes with a comprehensive manual
and ROM based software with a large range of
commands for  machine code and BASIC users,
including many •HELP messages.

•  Now the ROM has had a host of utilities added to
the large number already provided and has been
made even easier to install.

Only: E65
GRAPH PAD

With this popular British Micro's Graph-pad, you
can add  n e w  dimensions t o  you r  computer
enjoyment. I t  helps you  t o  create your  own
application programs by  the simple use o f  the
Graphpact Ideal  f o r  Educational use. Supplied
complete with Cables, Manual and a two program
cassette.

SPECIAL OFFER E86

BEEBFONT
BEEBFONT is a remarkable and different concept in
BBC software supplied on a 16K ROM. It allows you
to display text on the screen in 13 different styles:

It works in modes O. 1, 2 and 4 using the full colour
capabilities of each mode. Characters are printed in
the same way as normal. Selection between the
various fonts is very easily achieved with Ctri-V -
press this followed by a font number and the output
will continue in the new font. Beebfont ROM is
particularly useful  i n  display work  w i t h  the
characters produced at twice the normal size.
You can create your own character fonts with the
editor supplied. You can also print-out pre-for-
matted text files using the special characters with
Epson FX, RX and NEC printers. The full range of
character styles can be used, controlled from within
the text. The editor and spooler program are
supplied with the package, on cassette or disc. The
spooler allows word processor (Wordwise & View)
output to be printed in the new characters.
A twenty page manual is  supplied. Please state
printer type and media for the editor & spooler when
ordering (cassette. 40 or 80 track disc).

SPECIAL PRICE
ONLY E32

Mk-2 13  ROM SOCKET
EXPANSION BOARD

Now all lines fully buffered-On board battery
back-up facility -  will now accept EPROMS
2716, 2732, 2764 & 27128 and ROMs 6116 &
6264.
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. Unlike other ROM Boards, this board has
been ergonomically designed to enable the user
easy further expansion inside the Micro, e.g. Double
Density Board. Torch Board, RAM Card, etc.,
without any clash. A t  Watford, we think ahead).
Our Mk2 13 ROM Socket Board enables the User to
increase the sideways ROM capacity from the basic
4 sockets upto full 16 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 in to  operation i s  auto-
matically selected by  any WRITE signal t o  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
situ.)

The Board gives the User, plenty of  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 a l l  t imings for  operation i n  the BBC
Microcomputer. When fully populated, the ROM
Board consumes less than half the recommended
maximum current limit.

Supplied ready-built and tested complete w i th
fitting instructions
SPECIAL OFFER: E30

Continued',
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COMPUTER CONCEPTS ROMS
CARETAKER Basic Utility E 2 8

SLEUTH ROM E25
TOOLKIT ROM £23

ACORN 1.2 DNFS ROM £15
ACORN 1.2 OS ROM E•10
ACORN BASIC 2 E20

Graphics ROM
Disc Doctor ROM
TERMI
COMMUNICATOR

Wordwiae

E28
E28
E27
E58

Without doubt a very sophisticated piece of
software for the BBC Micro. It has all the
features of a professional word processor yet is
easy to use.
SPECIAL OFFER THIS MONTH: E 3 2

WORDWISE PLUS
Now available from stock E 4 9

SIDEWAYS
ZIF SOCKET

Now Watford Electronics brings you a ROM
board for small budgets or for those of you who
do not wish to open up your Micro frequently. It
allows you to change ROMs quickly and
efficiently with the minimum of effort -  no
screws to loosen or keyboard to remove, The
unit consists mainly of a zero insertion force O H
socket on a small circuit board which is located
into the position of the 'ROM Cartridge' and is
connected to one of the internal ROM sockets
via a ribbon cable.

•  Very simple to install. NO SOLDERING
REQUIRED. The ZIF eliminates the possibility of
damage to your ROM pins when inserting and
extracting them.

•  The low profile of the socket allows
unrestricted access to the keyboard, unlike other
cartridge systems. In addition, there are no costly
extras, such as ROM cartridges for every new
ROM.

•  A l l  data and address lines are correctly
terminated to ensure correct operation of suitable
ROMs with the BBC micro. We also supply a
purpose designed see-through storage container
with anti-static lining, allowing you to store up to
12 ROMs, protecting them from mechanical and
static damage.

•  This versatile hardware solves the problem of
running Out of socket space, simply unplug the
ROM and plug in a different one. I t  is a real
must for Professionals and Hobbyists alike

ONLY Ellit

WORDWISE PLUS
UPGRADES

Existing users of Wordwise can upgrade to
WORDWISE + for f  17. Please return the old
WORDWISE package complete with Chip and
MANUAL with your remittance and we will send
you the new WORDWISE + package.

BEEBUG SOFT

El 7

MODEM 84
PRESTEL TERMINAL

For the BBC Microcomputer

The Watt s t e l  package consists of the B.T.
approved Watford MODEM 84 I 1 200/75 baud
full duplex 1200 baud half duplex direct connect)
and a very sophisticated Prestel Terminal ROM.
Please write-in for full technical literature.

PRICES
MODEM 84
(with Lead & Manual) E 5 5
MODEM 84  complete with PRESTEL
SOFTWARE ROM, Lead
and manuals E 7 5
PRESTEL SOFTWARE ROM
+Manual E 2 0
USER to  USER 1 2 0 0  BAUD
SOFTWARE ROM E l  8
(At these incredibly low prices for such
a sophisticated BT Approved Prestel
Terminal, Modem 8 4  has to be the
best buy around)

(Carriage on Modem E2)

Nightingale Modem
Now Watford brings you PACE's NIGHTINGALE
MODEM PACKAGE including the popular
Commstar ROM software for the BBC Micro.
Nightingale is considered to be by far the most
versatile BT approved modern available at the
price for the BBC Micro. I t  is ideal for home or
business use I t  offers PrestelNiewdata baud
rates I1200/75 & 75/12001 as well as 300/300
baud full duplex for communication between
BBC and other computers, including bulletin
boards. A bargain at our

SPECIAL INTRODUCTORY OFFER

COMMSTAR ROM & 9

Price includes

comprehensive manuals)

COMMSTAR ROM package £ 2 9

16K
DISC RAM

This is the RAM you've been waiting for! I This
battery backed up, write protectable 16K
sideways RAM board allows you to run from di
every sideways ROM available. Beware of other
sideways RAM boards which are not backed up
as certain ROMs will not run in these boards
even though the RAM can be write protected.
The Battery Backup facility allows retention of
DATA after power off. On switch on the Micro
will think the WATFORD DISC RAM is a ROM.
Features available are:

•  N o  soldering or modifications to BBC micro
necessary.

•  Plugs into normal ROM socket fitting neatly
under the keyboard allowing room for other
add-ons.

•  Easy to use. Comes with disk based software
to SAVE and LOAD ROMs. Allows you to
make backup copies of your ROMs,

•  Disk software can be copied onto other discs r
when disc is full.

•  A l l  existing ROMs can be stored on disk and
used in DISC RAM.

•  N o  messy plugging and unplugging of your
ROMs. Simply Load the one you want into
DISC RAM.

•  Ideal for Professional users to develop ROMs.
Backup facility allows testing of final versions
without using EPROMs.

•  The switch provided allows backup and write
protection to be switched off externally.

•  Can also be used as 16K printer buffer RAM.

Only: E39

P.S. 16K DISC RAM Board is not designed to
work in conjunction with a Sideways ROM
Board,

Versatile BEEB SPEECH
SYNTHESISER Unit

SIMPLY the best A n  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 go! 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
DON'T BE LEFT SPEECHLESS! Order your
Versatile Speech Unit now!

SPECIAL OFFER E35
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)0 Hour BASIC (BBC Micro)   E 6 . 9 5
35 Education Programs for BBC  £ 6 . 9 5
$O Educational Programs for BBC   E 5 . 9 5
100 Programs for BBC Micro   E 6 . 9 5
6502 Application Book   € 1 1 . 9 5
.S502 Assembly Language Program   E 1 3 . 9 5
8502 Assembly Language

I disk Subroutines   E 1 4 . 2 5
her 3502 Machine Code for Beginners   € 5 . 9 5
I up 8502 Machine code for Humans   € 7 . 9 5
s Ayoung persons guide to BBC Basic   E  .5d
)- Advanced Machine Code Technique
t o for BBC   E 7 . 9 5: ,
)htis 'Advanced Programming for the

BBC Micro   E 6 . 9 5
Advanced User Guide for

ro I B C  Micro   E l  1.95:,
Advanced Graphics with BBC   E 9 . 9 5

lily Advanced 6502 Programming   E 1 2 . 4 5e- r Assembly Language Programming on
are B B C  Micro   E 7 . 9 5,

Advanced Programming Techniques
for the BBC Micro   E 7 . 9 5

scs BBC BASIC for Beginners   E 7 . 9 5
BBC BASIC   € 5 . 9 5

nd BBC OW Robotics & Sensors  E 6 , 9 5
t. B B C  Forth   E 7 . 5 0
) B B C  MICRO add on guide   E 6 . 9 5

' BBC Micro An Expert Guide   € 6 . 9 5
Ms, BBC Micro Book BASIC Sound &
ons Graphics   E 7 . 9 5
. -BC Micro Graphics and Sound   E 6 . 9 5'to ilEiC Micro Programs in Basic   € 5 . 9 5

BBC Micro ROM PAGING System
Explained   E 2 . 0 0

BBC Micro Revealed   E 6 . 9 5
18C Micro Disc Companion   E 7 . 9 5
.11BC Micro in Education ..  E 6 . 5 0
Basic Programming on BBC Micro   E 5 . 9 5
BBC Software Projects   E 5 . 9 5
Brain teasers for BBC micro   E 5 . 9 5
'CP/M Handbook with M PM  E  1 1.95
CRIM The software BUS   E 8 . 9 5

-  'Creating Adventure Programs on
BBC Micros   f  6,95

Creative Animation & Graphics   E 7 . 9 5
Creative graphics on BBC Micro   E 7 . 5 0
Complete Programmer for BBC   E 5 , 9 5
DISC FILING SYSTEM (DFS)

Operating Manuel for BBC   E 6 , 9 5
DIscover BBC Machine Code   E 6 , 9 5
Discover FORTH   € 1 3 . 9 5
DIY Robotics & Sensors with BBC  -  €6.95
Easy Programming for the

BBC Micro   E 5 , 9 5
Exploring FORTH   E 6 . 9 5
Further Prog. for BBC Micro  E 5 . 9 5
'FORTH on the BBC Micro  E 7 . 9 5
Forth Programming   E 1 4 , 4 0
Functional Forth for the BBC Micro   E 5 . 9 5
'Games BBC Computer Can Play   E 6 . 9 5
iGetting more from your

BBC & Electron   E 6 • 9  5
Graphs & Charts on BBC Micro   E 7 . 5 0

Ire Graphic Art for BBC Computer   E 5 . 9 5
Handbook of Procedure & Functions for the

BBC Micro   E 6 . 9 5
Introducing the BBC Micro   € 5 . 9 5
Introducing LOGO  E 5 . 9 5
Introduction to PASCAL  E 1 4 . 9 5

• Let your BBC teach u to program   E 6 . 4 5
' LISP   C 9 . 2 5

' logo Programming   E 8 . 9 5
Mysteries of DISC DRIVES and (IFS

REVEALED  £ 5 . 9 5
Mastering CP/M   € 1 3 , 6 5
Programming the 6502   E l  1.95
Programming the BBC micro   £ 6 . 9 5

I Programming the 280   E 1 4 . 9 5
Programming with Graphics   € 5 , 9 5
Structured Prog. with BBC BASIC   E 6 . 5 0

d T h e  Complete FORTH   E 6 . 9 5The Complete Programmer   E  5.95
The Epson FX/KAGA PRINTER

Commands REVEALED  E 5 . 9 5
Using Floppy Discs with BBC Micro   E 5 . 9 5
Using BBC Basic   E 6 . 9 5
Wordstar & CP/M made easy   E 6 . 9 5

AM

BOOKS (No VAT on Books) Watford brings you

THE
A M X

MOUSE
'The program is simplicity itself and the user
manual is virtually redundant' ,  M i c r o  User
Jan. 85.

Bring into your home or office the last word in
user friendly input devices for the Beeb. The
AMX MOUSE that won the hearts and the minds
of thousands of visitors at the Show has arrived
at Watford Electronics at a very special price!

Using simple Icons, and small movements of the
mouse on a work surface, you can select any
one of the functions from the pull down menus.
The mouse will operate from within Wordwise.
View and many other software packages. The
three buttons built in to the mouse are user
programmable for many extra functions.

The package consists of the mouse, the
advanced controlling software in ROM and a disc
containing the Icon designer and the AMS ART
software.

To summarise this superb product a comment
passed by a very senior authority on BBC micro
at the last Micro User Show was, 'My only
criticism of the product is that, IT'S TOO
CHEAP!'

OUR SPECIAL INTRODUCTORY
OFFER PRICE

ONLY: E68.50
PLINTHS FOR BBC MICRO

AND PRINTERS

Protect your computer from the weight and heat
of your monitor. The BBC micro plinths have
slots for maximum ventilation. The single plinth
is suitable for a BBC and monitor, whilst the
double height version provides enough room for
our stacked or side-by-side dual disc drives or
TORCH Disc pack, to be placed in the centre
section. If you use our stacked drives, the
remaining space can be used for further
peripherals e.g. Speech Synthesizer, EPROM
programmer or simply stationery. The computer
slides neatly in to the lower section allowing
easy access to remove the lid. The printer plinth
is equally sturdy but without the cooling slots. I t
allows for access to the paper from the front as
well as from the rear, (a facility not often
thought of  in similar products) if the paper is
located beneath the plinth. This is a very
convenient way to work especially if your work
area is not deep enough to take the printer and
paper separately.
SINGLE BBC PLINTH   E l  I (can. E1.50)
DOUBLE BBC PLINTH £ 2 0  (cam €2.001
PRINTER PLINTH  E 1 0  loam, €1,501

EPROM PROGRAMMER

The Watford Electronics' EPROM programmer for
the BBC micro is a high quality self contained
package. Programs all popular EPROMs from 2K
to 16K: 2716, 2516, 2532, 2564, 2764 and
27128. All manufacturers' specifications have
been followed to program EPROMs at the
correct speed -  wrong timings could destroy
your EPROMs. The unit has its own power
supply so does not put heavy loads on the BBC
power supply as do some other units, Connects
directly to the 1MHz bus following all Acorn
recommendations on addressing and bus
loadings

SOFTWARE PACKAGE
The software is supplied on an EPROM which
plugs into the Micro and is instantly available
with a single command (no time wasting as on
Cassette/disc loading). It is a fully purpose
designed and ingegrated package to simplify
ROM development. The system is menu driven
with many prompts to avoid any accidents

Software facilities include:
Load File - Save File -  Down Load EPROM -
Program EPROM -  Verify -  Blank Check -
Editing of memory contents prior to
programming.
Also included is an automatic system to allow
Basic programs to be put in EPROM and
accessed through the •ROM filing system. More
than one program may be put in an EPROM. All
these facilities and more are explained in the
comprehensive and clear 15 page manual.

SPECIAL OFFER E69
(f3 cam)

LOW COST 'DIN'
EPROM PROGRAMMER

A high performance, low cost self contained
'DIN* EPROM PROGRAMMER for the BBC
Micro. Plugs into the BBC Micro's user port.

The features are:
•  Wi l l  program 2716, 2732, 2532, 2764 &

27128 EPROMs.
•  Copy Eprom into memory and compute

checksum,
•  Blank check EPROM.
•  Program EPROM from memory.
•  Verify programmed EPROM and display

checksum.
•  A l l  •  commands may be used from menu

mode.
•  High speed programming on 2764 & 27128.
•  Machine code SOFTWARE supplied in ROM.

Price Only: E49.50



ANTI GLARE M O N I TO R
SAFETY SCREEN

HEADACHES? TIRED EYES? Don't take pills -  Use
a Watford Electronics anti-glare filter I
•  Made in  Britain by  a  long established glass
maker.
Available in 12" & 14" versions - please specify the
exact monitor type when ordering.

Special Price: Cl  5.00 (cart. f  1)

SURGE PROTECTOR Plug
Fitted in place o f  your normal mains plug, this
device protects your equipment against mains
surges. Nearby l ightning strikes, thermostats
switching and many other sources put high voltage
transient spikes on to the mains. This can lead to
data corruption in memory and on disc and can
result in spuriously crashing machines. Suitable for
computers, Hi-Fi, Fridge Freezers etc. Max Surge
current 2KAmp: max. Voltage 250. Essential for
serious computer users.

Protection for only E8.50

FLEXIBLE KEYBOARD
CONNECTOR

A 'Keyboard to Micro' replacement jumper lead.
E4.95

ATTACHE CARRYING
CASE for BBC Micro

The Attache carrying case is attractively finished in
mottled antique brown leatherette. The case is
made of tough plywood, providing a very solid and
safe way to carry your BBC micro. There is room
provided to fit all the leads necessary behind the
computer and manuals in the front. Locks supplied
with two keys. Price £12 -( 1'2 carr.)

DATA RECORDER AND
ACCESSORIES

Top quality slimline portable cassette recorder
designed specifically for use with home computers
Mains/Battery operated with tape counter.

E20
DATA CABLE to connect recorder to BBC

E2.50
DATA CASSETTES

Top grade tested C12 Data cassettes
supplied in library cases 35p each: 10 for E3.20.

ASSORTED CONNECTING
LEADS

(All ready made and tested)
CASSETTE LEADS 7 pin DIN Plug
to 5 pin DIN Plug + 1 Jack Plug E 2 . 0 0
to 3 pin DIN Plug +1 Jack Plug E 2 . 0 0
to 7 pin DIN Plug E 2 . 5 0
to 3 Jack Plugs E 2 . 0 0
6pinDINto6p inDIN Plug (RGB) E 2 . 5 0

MONITOR LEADS
Microvitec RGB leads 6 pin DIN to 6 pin DIN for
colour monitors. E 2 . 5 0
KAGA/SANY0 Colour Monitor Leads E 5 . 0 0
Monochrome monitor leads BMC to Phono E 3 . 0 0

DISC DRIVE POWER LEADS
Supply from BBC power supply to standard Disc
Drive connector,

Single C3-00 D u a l  £3.75

RGB 16 PIN DIN)
RS423 15 pin Domino)
Cassette (7 pin DIN)
ECONET (5 pin DIN)
Paddles (15 pin •D.)
BBC Power Plug 6 way
Disc Drive Plug 4 way

MISCELLANEOUS
CONNECTORS

Plugs
30p
40p
25p
20p

110p
80p
75p

Sockets
45p
50p
65p
30p

215p

4 W AY  MAINS
DISTRIBUTION SOCKET

4 way top quality mains trailing sockets. Supplied
wired up with mains plug ready for use. Can be
screwed to floor or wall if required. Very useful for
tidying up all the mains leads from your peripherals.
Allows the whole system to be switched on from
one plug.

THE INVESTIGATOR
This sophisticated Utility program on disc, enables
you to make security back-up copies of most of your
valuable Disc Software. Makes full use of all 8271
facilities t o  discover the precise format o f  your
protected disc so  that  an  exact copy can be
produced. Supplied w i th  detailed instructions
Please specify 40 or 80 track disc when ordering

Only E20

CHIP EXTRACTION TOOL
This extremely useful tool allows trouble-free IC
removal from your computer. No longer do you have
to weald a  screwdriver a t  your valuable ROM
software, instead this IC extractor distributes the
removal force over the whole body of any 24 or 28
pin device, thus preventing undue damage to your
chips. Isn't E1.50 a small price to pay to protect
your ROMs stature?

El .50

ADVENTURE GAMES (level 9)
COLOSSAL ADVENTURE
ADVENTURE QUEST
DUNGEON ADVENTURE
SNOWBALL ADVENTURE
LORDS OF TIME
Please add £2.50 for Discs

MISCELLANEOUS
28 pin ZIF SOCKET (Textool) E 6 . 9 5

28pin D M  PLUG
SOLDER type
!DC CRIMP type

RIBBON CABLE
28way 55pitt; 3 4 w a y  60p/ift.

Sway DIP S W I T C H

CHIP SHOP

E9.50

E8.50
£8.50
E8.50
E8.50
E8.50

E2.90
E3

£0.85

7438 4 0 p ;  7 4 L S O O   3 0 p
74LSO4   2 5 p ;  7 4 L S 1 0   2 5 p
74LS123   E l  ; 7 4 L S 1 6 3   7 0 p
74LS244  9 5 p ;  7 4 L S 2 4 5    E 1 . 6 0
74LS393   E 1 . 2 0 ;  4 0 1 3   6 0 p
4020  £ 0 . 9 0  4 8 1 6   £ 1 . 8 5
LM324  E 0 . 4 5  U P D 7 0 0 2  E 4 . 4 0
6502A CPU  £ 5 . 4 5  6 5 C O 2 A  CPU .... E9.50
6522  E 3 . 4 0  6 8 4 5 S    £ 7 . 5 0
SAA5050 E 8 . 7 5  S N 7 6 4 8 9    E 5 . 5 0
2764-250n5 - . .  E4.25 2 7 1 2 8 - 2 5 0 n S    E9.75
6116LP-2K   E 3 . 2 5  6 2 6 4 L P - 8 K    £ 9 . 9 5
8271   E 5 5  A C O R N  DNES E 1 5
ACORN OS 1.2   E 1 0  A C O R N  BASIC 2 E 2 0

TEX EPROM ERASERS
EPROMs need careful treatment if they are to
survive their expected lifetime. Over erasure of
EPROMs very rapidly turns them into ROMs! The
TEX erasers operate following the manufacturers
specifications to give the maximum possible
working life by not erasing too fast. We use
these erasers for all our own erasing work_
•  ERASER EB -  Standard version erases up to
16 chips. E 2 8
•  ERASER GT -  Deluxe version erases up to
28 chips. Has automatic safety cut-off to switch
off the UV lamp when opened. £ 3 0
•  Spare UV tubes. 1 9

VOLTMACE DELTA 14
JOYSTICK SYSTEM

The Voltmace system provides full facilities for
connecting the Delta 14 handset.
Delta 14 handset -  On its own makes a high
quality centre sprung analogue joystick with fire
buttons E 1 2 . 5 0
Adaptor Module allows use of two joysticks and
provides hardware to access all the keys on the
keypad of the joystick £ 1 2 . 5 5
Transfer program allows use of the keypad keys
and joystick to simulate any key on the keyboard
This works by creating a machine code patch
that stays in memory while another program is
loaded in. Allows any game to be used with
joysticks. Supplied on disc or tape

Tape E5.10 D i s c  £7.95

STANDARD JOYSTICKS
These are standard analogue type with a fire
button on each joystick. Twin joysticks go to a
single moulded plug, long leads provided.

Single Player version E9.75
Two Players version E15.00

SPECIAL OFFER
2764-250n5 E4.25
271 28-250n5 E9.75

61161.11E3.25
6 2 6 4 I P  E9.95

ACCESS HOT LINE
0923 50234

24 Hours

SOUND EFFECT
(ENVELOPE) R O M

Now for the sound fanatic or those of you who want
to drive the pet crazy, Watford Electronics offers you
this unique piece of firmware called the Envelope
ROM. It contains a wide range of sound effects, in
fact enough to ZAP, BANG, SQUEAK and EXPLODE
your way through a whole galaxy of games. Some of
the more unusual effects include ZIT, TRIMPHONE,
SNAPPER, and a whole host of explosions, gun fire.
winning and losing sounds and many other effects
to aid the progress of a game. A choice of over 65
sounds.
The 'sounds are accessed via single star commands.
the pitch and duration of any of the sounds can be
altered from their default value at  any time by
adding extra parameters.

A must  for  a l l  t he  games designers_ Supplied
complete with instructions. ONLY £18

Prices subject to change without notice and available on request.
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 ESTASLISHMENTS OFFICIAL ORDERS ACCEPTED.
CARRIAGE: ()M•ss stated other-what, pions* add El to all cash ordars.
VAT: UK customers pleatte add 15% VAT  to the total c o o  I n a  Carriage.
SHOP HOURS: 9.00am to 6.00om. Monday to Saturday, lAmple Free Calf Perking Spaces)
e r , s e e e  n o r s t a a .  u l a . . . - • • • • • - - - A  • e..n • • •  •  •

.•• •  . •

II W a t f o r d  Electronicsloommolimminimmommk
Dept. AU, 250 High Street, WATFORD, ENGLAND



New move for

White Knight
Sir, I  have  read  w i t h  some
alarm that the author o f  the
BBC Chess, M r  Bryant, has
'defected t o  Commodore and
written a  super io r  p rogram
that h a s  decisively defeated
the White Knight. I  hope this
will n o t  preclude h i m  f r o m
publishing a n  improved ve r -
sion of the White Knight soon.
But I must add a  plea to my
earlier suggestions i n  y o u r
columns some months ago for
a disc version, and a disc that
would be compatible with the
second processors.  I  d o n ' t
mean a  program that  would
utilise t h e  e x t r a  m e m o r y
(although this would ultimately
be v e r y  m u c h  apprec ia ted
judging by the fact that White
Knight is  consistently i n  the
Top Ten), but merely for com-
patibility when the second pro-
cessor i s  c o n n e c t e d  b u t
switched o f f  a n d  t h e  m i c r o
should behave, according t o
the manual, normally. Well, i t
does not behave anything like
normal.

I have recently purchased
the Acorn Z80 only to discover
that White Knight (and other
more complex programs) wil l
not r u n  w i t h  t h e  processor
switched off, either in the tape
version o r  transferred t o  a
disc, un less  t h e  connect ing
cable i s  actua l ly  physical ly
pulled off the Tube connector
every t ime A t  best i t  worked
for a  few minutes f rom co ld
before i t  crashed, bu t  would
not even load when warm.

I would be  very grateful i f
you could offer a  solution to
this problem (affecting, a s  i t
does, m a n y  o ther  computer
applications when the CP/M is
not needed) without having to
disconnect the cable, which in
my case needs two people as it
is so short, and would surely
wear out i f  the original BBC
Basic and the CP/M were to be
used regularly.

I would also like to know i f
there is any way of implement-
ing t h e  c o m m a n d  * T V 2 5 5
on the  second processor i n
CP/M -1 cannot read the top
lines of the software provided
and norma l l y  i n  b a s i c  t h e
monitor is only occasionally in
need o f  t he  command s o  I
would not like to interfere with
the TV tube adjustments.

Another query is that the Z80
MemoPlan w o r d p r o c e s s o r
has an automatic line feed but
View has not. Unfortunately, I
cannot make the •FX6,0 com-

mand work  f rom within V iew
and so I have to choose one or
the o the r  wordprocessor o r
open the printer all the time. Is
thei e a simple solution?

One would assume that the
bundled software claimed t o
be w o r t h  £3000 shou ld  b e
superior, but  good as Memo-
Plan i s ,  i t  lacks  s o m e  v i ta l
features I  sometimes need -
such as using the full capabili-
ties o f  the printer, especially
all the fonts, italics, etc, within
the s a m e  text .  C a n  th i s  b e
done?

As well as line feed control
problems, the wordprocessor

The most powerful version yet
does not appear to have any
line spacing choice, unlike the
printer. Is i t  possible to send
any commands to the printer?
Neither the manual nor techni-
cal assistance provided a n y
real help.

R B Vodadlo
London

David Atherton o f  BBC Soft
replies: BBC Publications are
pleased to announce that the
successor to the White Knight
Mk 11  chess  p rogram w a s
released i n  January.  W h i t e
Knight Mk 12 is over four times
as powerful as its predecessor
having an estimated rating of
1850 + ELO (156  + BCF), a n d
we expect that it will prove to
be the  mos t  powerful chess
program yet produced for the
BBC micro.  T h e  program i s
available on cassette at £9.95,
but a disc version, compatible
with t h e  6502  second  p r o -
cessor will be available soon.
In answer to your other quer-
ies, no 6502 mic software will
run o n  a  Z 8 0  second p r o -
cessor, and if software doesn't
know about the extra memory,
or doesn't need it, then it won't
use it.
Richard Boyd  o f  Acornsoft
Customer Services replies:
With the Z80 second processor
connected but switched off, the
BBC m i c r o  shou ld  funct ion
normally a n d  r u n  programs

that wou ld  r u n  a s  a  stand-
alone machine.  T h e  Z 8 0  i s
totally dormant when off, and
the BBC machine is unaware
that the unit is still connected.
However, a l l  s e c o n d  p r o -
cessors d o  p u t  a  s l i g h t
additional l o a d  o n  t h e  B B C
address and data bus, in  the
same w a y  a s  a n  addit ional
sideways ROM.

The problem could wel l  be
that your  BBC micro  cannot
take t h i s  ex t ra  l o a d  a n d  i s
unable to take the extra strain
of a second processor. I would
suggest that you return your
machine t o  t h e  dea le r  w h o
sold you the Z80 for the repair
necessary.

There are two ways to bring
the screen down using the *TV
command detailed in the BBC
User Guide. First, press Break
on its own and a p r o m p t  will
then a p p e a r.  T y p e  i n  t h e
•TV255,n command and on a
new line type in CPM to boot
CP/M f rom disc.  Then when
you enter an application such
as MemoPlan the screen wi l l
be moved down. The second
way t o  do  th is i s  to  use the
'STAR' utility from the Utilities
Disc which allows you to enter
the B B C  Operat ing Sys tem
call.

We have not  come across
the p r o b l e m  o f  V i e w  n o t
accepting •FX6,0 when i t  has
been entered on a  command
line before a Print command,

We have noted your points
on MemoPlan and are looking
forward t o  introducing Docu-
Plan, and an advanced print-
ing and formatting uti l i ty wi l l
be available fo r  purchase i n
the near future.

Another tune for

the Beeb
Sir, Readers of  Joe Telford's
article 'Orgmentation' i n  t he
December 1984 issue of Acorn
User m a y  b e  interested t o
know of the design for a music-
keyboard interface for the BBC
micro which has been devel-
oped here at the University of
Lancaster C e n t r e  f o r  R e -
search into the Applications of
Computers to Music.

This i s  a  four octave, fu l ly
polyphonic d e s i g n  u s i n g  a

I L E T T E R S

conventional type of electronic
organ keyboard which can be
used to play the micro's sound
system d i rec t l y  b u t  i s  a rso
intended to  be used with the
comprehensive m u s i c  e d u -
cation software which we are
currently developing. Detai ls
were published in Electronics
and Wireless World in July and
December 1984.

The Lancaster ITec. Centre
has now designed a  PCB for
use and we wil l  be supplying
kits o f  parts for the interface
early in the year. The price is
expected to be around £60 to
include the keyboard, PCB, all
electronic componen ts  a n d
connecting c a b l e .  A n y o n e
interested is invited to send us
a SAE and w e  wi l l  send ful l
details a s  soon a s  they  a re
available.

R M Adelson
University of Lancaster

Centre for Research
into the Applications of

Computers to Music,
Music Department,

Bailrigg,
Lancaster LA1 4YW

, Address

unknown
Sir, In the February 1984 issue
of Acorn User, a letter from 0 P
Alexander o f  Dorset referred
to the program INFORM from
the Not t inghamsh i re  C o m -
puter Centre.

Could y o u  p lease te l l  m e
how I  c a n  contact t he  Nott-
inghamshire Computer Centre
to o b t a i n  i n f o r m a t i o n  o n
INFORM.

Joseph Day
Gloucs

Unfortunately w e  don't have
the address, but we'd be grate-
ful if anyone can let us have it
so we can pass it on,

page 590.

ASK a silly question, pass a fair comment, stage an angry
protest w e  don't mind what you write to us about (or about
us!). Keep 'em short, keep 'em.sweet. but keep 'em coming!
The address is: Letters, Acorn User, Redwood Publishing,
68 Long Acre, London WC2E
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MICROPULSE PRODUCTS from NORTHERN COMPUTERS
Northern Computers Ltd supply & service AMSTRAD, Apple, Apricot, BBC and IBM computer systems & peripher•

MP 100

MP101
mtemal

MP200
internal
MP800

MP80 2

Spectrum

MP 1 I

MP23

MP2

MP3

DISC STORAGE
A F o r  the BBC Computer

MP I

Micropulse 5.25 d i s c  drives cased in high quality
steel are fully compatible with the Acorn/BBC disc
filing system and contain the highest quality TEAC
mechanisms, fitted with head-load solenoids to
prevent disc corruption if the computer is switched
off while the disc is in the drive. All the Micropulse
disc drives are supplied with BBC cables,
formatter utility disc and a comprehensive
59 page disc filing system manual.

Single 40 track (100K) disc drive which is
powered by the BBC computer  £ 1 1 0 . 0 0

Single 40 track (100K) disc drive with
ower supply  £ 1 2 0 . 0 0

Single 40/80 track switched (100K/400K)
doable-sided drive with internal power supply  £ 1 8 9 . 0 0

Dual 40 track (100K) disc drives with
ower supply  E 2 3 9 . 0 0

Dual 80 track (800K) double-sided disc
drives with internal power supply  £ 3 4 8 . 0 0

Dual 40/80 track switched (2 x 100K/
800K) double-sided drives with internal power
supply 079.00

Disc interface for Micropulse drives with
power supply  E 8 9 . 0 0
3' d i sc  drives (Hitachi/Panasonic standard)

3' 'single 40 track (100K on each side of
the disc) drive powered by the BBC computer £ 1 2 9 . 0 0

3' dua l  drives 40 track (100K) (on each
side of the disc) powered by the BBC computer  £ 2 4 9 . 0 0

Micropulse disc
filing system manual
with u t i l i t y  d i sc ,  a s
supplied with
Micropulse drives  £ 6 . 9 5

Micropulse Gold Discs High quality 5.25' f loppy
discs packed in five packs with labels and tabs.

Five 40track single-sided, single density
discs £ 7 . 5 0

Five 80 track double-sided, double
density discs  £ 1 3 . 5 0
U.K. customers please add 15% VAT.
Carriage charged at cost.

northern

rnocto c o m p o i o l  ursterns tor  I I I  appipc• l ion•

MP8

MP 10

MP2 I

MP25

J EXTERNAL ROM BOX
4  F o r  the BBC Computer

tirc •

ROM Bar

The external ROM box is now in use with
BBC computer systems worldwide. It provides 8
extra ROM sockets including 1 Zero Insertion Force
(ZIF) socket for easy changing of ROMs and acts as
a buffered physical extension to one of the BBC
ROM sockets so NO software modifications are
required. The ROM sockets are isolated to avoid
ROM interaction problems associated with internal
ROM boards, also the external box will not overheat
It is supplied with a removable ribbon cable, and
DIL socket which plugs into a BBC ROM socket and
leads out at the side being clamped by the top of the
com uter

Micropulse parallel printer junction box
Solid state electronic device, allows up to 4
computers to share one printer

MicropulseMirror(on 3' o r  40 or 80
track 5.25' d isc)  cassette-to-disc utility, transfers
approx. 10 cassette-based programs to the Mirror
disc

£49.9

L99.(

E 9 . 0 (

Spare ROM box cable + connectors   E 1 0 . 0

which can be screwed
anti-theft security plinth

to the desk in order to

Micropulse NIGHTRIDER. A solid steel

deter theft  £ 2 5 . 1

Micropulse DISC-SMITH. A powerful bit
copy utility on 3 o r  40 or 80
track 5.25 d i s c  with instructions.
contains:
I. high speed formatter.
2. Verify and repair facility for faulty
discs.
3. Bit copier which backs up virtually any BBC
format disc.
4. Sector editor   £ 2 5 .

S U P E R V I S O R  (econet ROM file server)
The fastest BBC econet file server available.
Supports all BASIC radom access commands,
full length files and full set of econet commands.
Extra commands and utilities built-in. Uses
ordinary BBC DFS discs. No complex operation or
2nd processor required  L 9 4 3 1
(econet is a registered trade mark of Acorn Computers Ltd.)
Retail shop open 9.00 a.m. to 5.30 p.m. Mon. - Sat.
Visa or Access orders: simply phone (0928) 35700. (10 Lines).
For further information please contact:

Northern Computers Ltd
Churchfield Road, Frocisham, Cheshire WA6 6 R D i t .Tel: Frodsham (0928)35700 (10 Lines)



Do software houses

condone piracy?
Sir, More than once software
piracy has been discussed in
your magazine and more than
once sof tware houses h a v e
expressed t h e i r  w i s h  t h a t
something shou ld  b e  d o n e
about i t .  I  discovered a  few
months ago  how much they
are interested. H e r e  i n  m y
hometown i n  E u r o p e  t h e r e
happened to  be  some shops
selling i l legal  Acornsoft  and
Computer Concepts software
(discs, tapes  and  EPROMs),
Now, I  am not too concerned
about that but what bothered
me is that they passed it off as
being original, and therefore
asked the normal price.

I also happened to know that
due to a faulty EPROM-blower
they sold 'genuine' Acornsoft
and CC software tha t  d idn ' t
work. R e a l l y  n i c e  f o r  t h e
company's names, isn't it?

Since I didn't think the com-
panies deserved this I decided
to blow the whistle on these
Shops to Acornsoft and CC, so I
informed t h e m ,  g i v i n g  t h e
names and addresses of  the
shops concerned. I  m a d e  i t
clear that I  had no  personal
grudge against the two shops,
since I never bought any soft-
ware there, and therefore had
no reason to  feel cheated. I
also wrote that if they wanted
to prosecute they should con-
tact m e  f o r  fu r ther  detai ls .
Neither Aco rnso f t  n o r  C C
answered.

This all happened in July as
far as I recall and both shops
are s t i l l  se l l ing copied sof t -
ware. So I guess that Acorn-
soft a n d  C C  (a l though t h e
latter s t a t e s  o t h e r w i s e  i n
its manuals) a r e  n o t  rea l l y
interested in prosecuting pro-
fessional pirates. My advice to
your readers: I f  you know a
shop sell ing i l legal software,
buy it, don't report it, as soft-
ware companies don't seem to
mind. I f  Acornso f t  o r  C C
change t h e i r  m i n d s ,  t h e y
should h a v e  m y  le t te r  a n d
address somewhere

Name and address witheld
We informed Computer Con-
cepts and Acornsoft of the con-
tents of this letter h e r e  are
their comments:

R B  M o i r  o f  C C  replied:
Of course we,  l i ke  a l l  o ther
software c o m p a n i e s ,  a r e
seriously t r o u b l e d  b y  t h e
widespread copy ing  o f  o u r
products that w e  know goes
on We spend a lot of time and

money endeavouring to track
down sources and obtain firm
evidence of piracy with a con-
siderable amount o f  success
in t h i s  c o u n t r y.  H o w e v e r,
the a d d e d  complex i t ies  o f
attempting l e g a l  r e d r e s s
abroad is daunting to say the
least. We are grateful for  the
time and trouble taken by your
reader t o  in form u s  o f  t h i s
matter and we have now con-
tacted h im to  see i f  there i s
some way in which we could
try to deal with this particularly
flagrant case of piracy.

And David Johnson-Davies
of Acornsoft replied: I am very
concerned tha t  w e  have  n o
trace of  the original letter to
us, so it appears i t  may have
gone astray in the post. I can
assure you we are very con-
cerned abou t  p i racy  o f  o u r
products a n d  w e  fo l l ow  u p
every case of this sort  which
comes to  our  attention. I  am
particularly worried about the
effect it may have on our repu-
tation since the pirated copies
are seldom up to the standard
of the original. In discovering
evidence o f  such p i racy  w e
often re ly  on concerned pur-
chasers l i k e  yourse l f  a n d  I
must commend you for having
taken the time to write to us.

Aviator — praise

from a pilot
Sir, I must leap to the defence
of Aviator as a flight simulator,
since I  believe i t  is  quite un-
justifiable f o r  P h i l  R i m m e r
(Letters, A U  January) to com-
pare t h i s  program w i th  o n e
like Jumbo which deals wi th

Aviator a s  good as flying
lessons?

the vast ly different problems
of controlling a  large je t  a i r -
liner.

To m e ,  A v i a t o r  m o d e l s
beautifully a  l ively, powerful,
aeroplane w i t h  f i nge r - l i gh t
controls. I found few problems
in taking off, f inding m y  way
around the country and doing
simple aeroba t i cs .  I  a l s o
managed to approach the air-

1
field for a landing, but as a pilot
with 4 9  years  experience, I
was humiliated by my inability
to make a successful landing
on t h e  runway.  A f t e r  m u c h
practice I  c a n  n o w  per form
this, but only on about two out
of three attempts!

It is true that it is not  good
practice (to say the least!) to
try to put such an aircraft onto
the g round  us i ng  a l t imeter,
a.s.i. and throttle only, with a
minimum of visual c lues-per -
haps this is what worried Phil
Rimmer?

I expect o ther  users have
discovered m a n y  interesting
features o f  A v i a t o r .  F o r
example, I have found out that
the lake, south of  the bridge,
apparently f reezes  o v e r  i n
winter. On a cold day last week
I was able to land on the lake
and, taxying carefully across
the ice, to pass underneath the
bridge. A f t e r  tha t  I  t ook  o f f
again towards the north from
the frozen river.

I would recommend anyone
to spend at least a few hours
with Aviator before taking fly-
ing lessons.

John Simpson
Cambridge

Have you tried landing upside
down? Try it r e a d e r  C Bees-
ley assures us it can be done.

The vicious circle

of Elk software
Sir, I  have been most  disap-
pointed and annoyed to find so
little software in the shops for
the Acorn Electron, especially
educational programs, and  I
should b e  g lad i f  you  could
give me more information on
what is available.

We are told by shops that the
Electron i s  n o t  a  p o p u l a r
machine, so they do not stock
the software, b u t  i t  i s  never
likely to be popular if there is
so little software in the shops.
We had thought this was the
best c o m p u t e r ,  e x p e c t i n g
there t o  b e  f a r  m o r e  e d u -
cational material available.

Sylvia Powers
Coleshill

K L Spence of Kosmos Soft-
ware replies: The problem is
nothing t o  d o  w i t h  t h e  E lk .
Basically, shops prefer to f i l l
the s h e l v e s  w i t h  g a m e s
because they sel l  i n  greater
quantities and therefore bring
in more profit.

The p r o b l e m  i s  c o m -
pounded by similar views held
by most software wholesalers.
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This means that even if shops
want to stock educational soft-
ware they wi l l  often have to
buy it direct from the software
houses, and they prefer not to
do this because it means more
accounts, more invoices, more
cheques t o  issue, e tc .  Thus
many shops wil l  give you the
most a m a z i n g  excuses  f o r
having n o  educat ional  so f t -
ware in stock.

The Electron is in our view
still t h e  best  machine avai l -
able f o r  anyone w h o  wants
something m o r e  f o r  t h e i r
children than  games.  The re
are, of course, plenty of games
available, certainly enough for

Is there a lack of educational
software for the Electron?
most u s e r s '  requ i rements .
What the Electron offers (and
I'm sure many shop assistants
do no t  even real ise th is)  i s
language compat ib i l i ty  w i t h
the BBC machine -  as used in
most U K  schools. Thus  a n y
actual programming learnt at
school m a y  b e  pract ised a t
home o n  t h e  E lec t ron .  A
knowledge o f  computing and
programming is of fundamen-
tal i m p o r t a n c e  f o r  o u r
children's f u t u r e  -  n o t  a n
ability t o  p lay  several  thou-
sand different games.

The views expressed in your
letter concerning the  lack o f
educational s o f t w a r e  a r e
shared b y  m o s t  E l e c t r o n
users, and I can only offer the
following advice.

Read t he  news i tems and
program reviews in computer
magazines; they are usually a
fair indication of what you can
expect a  program to contain
Decide what you want to buy
and a s k  y o u r  loca l  shop  t o
obtain it. Don't accept excuses
and d o n ' t  t a k e  n o  f o r  a n
answer. I t  shou ld  t ake  l ess
than a  week  f o r  a  shop  t o
obtain a n y  p r o g r a m  y o u
require. If you have no success
or i f  you prefer  a  faster re -
sponse, then contact the soft-
ware house direct.

Look out for our special edu-
cation section, and compatible
listings in Acorn User. [Ed]
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The French Econet

connection
Sir, We are a large university
laboratory i n  Par i s ,  w i t h  a
number o f  B B C  m i c r o -
computers which we have con-
nected in an Econet network.
We are looking fo r  a  way o f
using a  high-capacity disc to
serve the network. We have a
20Mbyte Winchester  w i t h  a
Xebec cont ro l le r  w h i c h  w e
could use  i f  the  appropriate
interface and  software we re
available. We  could possibly
also purchase the new 1Mbyte
or 5Mbyte floppy disc systems.
The A c o r n  h a r d - d i s c  f i l e
server h a s  n o t  y e t  r e a l l y
appeared, a n d  a p p a r e n t l y
does not support a Xebec con-
troller.

Could you give us a  l ist  of
Econet suppl iers p lease? I s
there some publication which
is more oriented towards lab-
oratory use of BBC machines
than Acorn User? It might also
be helpful if you could publish
our address s o  tha t  anyone
reading this could contact us:
Groupe Regard,  Laboratoi  re
de Psychologie  Exper imen-
tale, 2 8  rue  Serpente, 75006
Paris, France.

K O'Regan
Paris

Contact Acorn Overseas a t
Fulbourn Rd, Cherry Hinton,
Cambridge CBI &IN. They will
be able to give you the latest
details of Acorn's Winchester
and Econet file servers and the
addresses o f  a n y  suitable
dealers in France.

Seeing stars on

the screen
Sir, T h a n k  y o u  f o r  pr in t ing
Professor Wickramasinghe's
friendly review of my BBC Soft
Astronomy suite, (Acorn User
January 1985).

However I too have written a
•starmap' package, published
by Heinemann Computers i n
Education (d isc only),  wh ich
plots an accurate starmap o f
the whole, or part, of the sky as
seen from any location at any
time/date. The plot is in mode
0 and therefore exploits the hi-
res graphics to the full, and the
star catalogue contains 1068
stars, m o r e  t h a n  t w i c e  a s
many a s  e i ther  o f  the  other
suites reviewed.

A complete plot of the whole
sky takes about two and a half

ACORN USER APRIL 1985

1
minutes, though faster plots of
fewer s tars  a r e  possible a s
they a r e  deposi ted o n  t h e
screen in order of decreasing
brightness.

An updated version which
plots planets on the starmap,
allows their motion to be fol-
lowed, identifies al l  the stars,
plots n e b u l a e  a n d  o t h e r
interesting objects and marks
all the  constellations, wi l l  be
ready in a couple of months.

John Banks
Herts

Software

sleuth
Sir, A s  avid readers o f  your
magazine and newcomers to
BBC computing, w e  wr i te  t o
ask for advice. In setting up a
school computer literacy pro-
gramme we wish to find three
specific p ieces  o f  software,
and wonder if you could help
us find these:
1. An ima l  in which the corn-

puter is 'taught' by the student
to ask questions classifying in-
formation. ( In t roduc t ion  t o
databases.)
2. Spreadsheet o n  d isc:  n o t
too many cells, but simple to
operate by young students. Is
there a program called View-
Ca/con disc?
3. M a r y  Rose, a  database-
type p r o g r a m  ( ? )  o f t e n
referred to in Acorn User but
without e v e r  m e n t i o n i n g
where it can be bought.

Peter Benson
Director of Studies

Aiglon College
1885 Chesieres-Villars

Switzerland

Animal is published by Tech-
media a s  one o f  eight pro-
grams in Micro Primer pack 1.
This is subsidised by the MEP
who are funded by the British
Government to help introduce
micros to schools (see reviews
March and April 1983). I t  is
designed for  primary/middle
schoolchildren and comes on
cassette. Details from Tech-
media at 5 Granby St, Lough-

Latest round-up of games high scores
Aviator A c o r n s o f t
Android Attack Computer

Concepts
Arcadians A c o r n s o f t
Battletank S u p e r i o r
Chukkie Egg A U
Crazy Painter Acornsof t
Cybertron M i c r o  Power

Mission

30,450
1,132,985

72,820
98,640

30,275,420
279,790
214,540

P Hopgood*
Jon Button*

A Norgate
Adrian Foster*
Stephen Corcoran
Richard Arundale*
Mark Bradshaw*

Fortress P a c e  1 1 7 , 5 0 0  D  Shavick
Frak! A a r d v a r k  4 9 8 , 6 0 0  D a v i d  Perry
Free Fall A c o r n s o f t  3 , 8 0 0  D a v i d  Perry
Hopper A c o r n s o f t  4 4 , 8 1 1  J o h n  Durrans*
JCB Digger A c o r n s o f t  1 1 9 , 5 0 0  D a v i d  Perry
Killer Gorilla M i c r o  Power 6 7 2 , 5 5 0  0  Beman*
Meteors A c o r n s o f t  4 3 0 , 1 2 0  Malcolm Duncan
Missile G e m i n i  1 0 1 , 1 2 5  Nicho las  Jackson

Control
Monsters A c o r n s o f t  2 5 7 , 0 6 0
Mr Ee M i c r o  Power 2 4 3 , 3 5 0
Moonraider M i c r o  Power 5 8 3 , 7 5 0
Overdrive S u p e r i o r  3 3 8 , 4 5 0

(BBC)
Overdrive S u p e r i o r  7 7 1 , 5 2 0  Mat thew Ede

(Electron)
Painter A & F  1 4 4 , 7 4 0
Pengo W a t f o r d  1 7 3 , 0 0 0
Planetoids A c o r n s o f t  2 , 8 9 6 , 5 0 0
Pole Position A t a r i  1 4 7 , 2 0 0
Rocket Raid A c o r n s o f t  1 0 1 , 4 0 0
Snapper A c o r n s o f t  6 3 9 , 2 6 0
Space V i r g i n  4 , 6 8 0

Adventure
Starship A c o r n s o f t  5 , 2 1 0  B r i a n  Weatherill*

Command
Zalaga A a r d v a r k  11 . 3 5 0 , 2 0 0  Stephen Corcoran*
• Scores unbeaten since February

la n Cook*
Stephen Corcoran
Lindsey Tasker*
David Perry

Richard Arundale*
Damon Futter*
David Perry
D Hughes*
Keith Simms
Peter Simpson
Gareth Dykes*

borough LE11 3DU. Tel: (0509)
230248.
Vu-Calc and Viewsheel a re
both spreadsheets. The first
comes on cassette which can
be transferred t o  disc a n d
costs E14.95 in Britain. It's pub-
lished by  Psion a t  2  Hunts-
worth Mews, Gloucester Rd,
London NW1 6DD. Viewsheet
is from Acornsott at Betjeman
House, 104  Hil ls Rd,  Cam-
bridge C 8 2  1LQ. Tel:  (0223)
316039. It comes on ROM. (See
comparative rev iew i n  t h e
February issue.)
Mary Rose is  a  simulation/
adventure package based on
the recovery of a Tudor war-
ship of the same name from
Portsmouth harbour by a team
of marine archaeologists. I t
was reviewed in the February
1984 issue and referred to in a
discussion of similar material
In April 1984. Mary  Rose is
designed f o r  children aged
nine and upwards and is avail-
able on disc and cassette from
Ginn, Prebendal House, Par-
son's Fee ,  Aylesbury HP20
2QZ.

Safety

measures
Sir, A s  I  w a s  instal l ing m y
sideways RAM board i n  m y
Beeb I  had a  gl immer of  an
idea regarding identifying the
Beeb as a piece of stolen pro-
perty. Part of the Beeb could
be engraved with the owners'
name, address and postcode,
in several places (eg, bottom
of plastic case, top o f  trans-
former case or even the top of
chip marked 8313 in the centre
of the PCB).

This may not be a very good
suggestion as a deterrent, but
it m a y  enable the  Pol ice t o
return your computer to you,
should i t  be found, instead of
collecting dust in the lost pro-
perty shed at the local Police
station.

On ano the r  top ic ,  I  a n d
probably many others would
be ve ry  interested i n  some
articles r e f e r r i n g  t o  t h e
advanced graph ics  man ipu-
lation u s i n g  mach ine  c o d e
used in  arcade type games. I
find y o u r  ar t ic les ve r y  w e l l
worded, and much easier to
understand t h a n  a v a i l a b l e
books.

All in all you produce a very
good Magazine stuffed w i t h
useful and informative articles
and deserve a pat on the back.

G Moore
Suffolk
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M Magennis, Sheffield
The 8271 d isc controller chip
as used in  the standard BBC
micro d i s c  in ter face i s  n o t
capable o f  d o u b l e  d e n s i t y
format.

Philip Walton, Salford
The memory  between &DO°
and &INF inclusive should not
be used fo r  any program o r
data storage whatsoever. This
area i s  reserved f o r  use b y
interrupt service routines and
paged ROM data tables

Dr F Crossley, Congleton
A review of the Phloopy is cur-
rently under way.

Gregory Boland, Woodley,
Berks
You obviously  h a v e  a  c o r -
rupted disc. The disc fault a t

Due to the large amount of technical enquiries we receive in
the Acorn User office we are now unable to reply to individual
letters. However, this new feature is intended to answer as
many of your queries as possible, and should provide a useful
information spot. Please keep your letters short and to the
point.

00/01 suggests that  i t  i s  the
catalogue information that i s
damaged. Yo u  c a n  re t r ieve
your f i les and  transfer them
onto another disc using a suit-
able disc sector editor, such as
Computer C o n c e p t s '  D i s c
Doctor. Yo u  shou ld  a l w a y s
keep backup copies o f  your
disc either on another disc or
on a  backup tape  — but y o u
know that now!

Laura Blackburn,
Stourport-on-Severn
The reason you are getting a
Bad filename error is because
you a r e  n o t  leaving spaces
between each item. The entire
line should read:
*SAVE ISAVE 8D0 9B0 8D0

Note the spaces.

E Watleiss, Harlow
Electron add-ons are covered
in the February issue of Acorn
User.

B Beeston, Enfield
The Design l ist ing printed i n
the September issue of Acorn
User will work correctly, as i t
stands, on Basic 2 I t  is poss-
ible to use ON ERROR PROC
in Basic 2 as long as the line is

terminated with END. ie:
ON ERROR PROCerror:END

Lines 1 to 6 in the listing should
be deleted as specified in the
text.

Michael Smith, Swansea
Acorn w i l l  b e  producing a n
RS423 cartr idge for  use with
the Plus-1. No release date has
been announced as yet.

Piers Stainforth, Denmark
The 'byte' er ror  occurs when
you t r y  t o  assemble a n  i m -
mediate operand that is larger
than 255. F o r  example LIDA
257 would generate the error.

Ian Wills, Bristol
We hope to carry a disc special
in the July issue. This should
contain art ic les and  rev iews

on DFSs, discs and utilities.

M Powell, Brussels, Belgium
The reason PRINT SIRS(4.7)
produces 4.699999999 is not so
much a  b u g  b u t  o c c u r s
because o f  the  w a y  f loat ing
point numbers are normalised
and s to red  in ternal ly  — t h e
rounding off process. It can of
course b e  circumvented b y
writing a short FN to round off
to the required number of deci-
mal places.

G Litman, Wembley
Unfortunately we do not have
any further information on the
Communicator at present, but
watch the news pages

T Hill, Midlothian
There are a few programs on
the market that would help you
with your  Income Ta x  prob-
lems (but they won't  pay the
bill!) — try BBCSoft's Tax Calc
2. price E17.25

Desmond Hamilton, Crieff
View will work on the Econet
system, but you will still need a
View ROM i n  each machine.
Files can then be loaded and
saved a s  normal  us i ng  t h e
WS.

You ask Kitty
how to decide

which disc

drive to choose

1

I want  t o  g e t  a  d i sc
drive but I am unsure
what a l l  t h e  j a r g o n
means — 40/80 format.

100k 4 0  t rack,  DFS,  doub le
sided. etc.

I hope to use my micro for
wordprocessing, s o  w h a t
would be the best disc drive to
get?

A
Peter Smith

Essex

First, let me say watch
out for  our  July issue
as this will have a dis-
tinct disc and ancillar-

ies theme!
To allow your BBC micro to

use discs you need a special
program that  provides some
suitable new commands. This
software i s  ca l led  t h e  D i s c
Filing System (DFS) a n d  i s
contained in a ROM chip which
plugs into a  vacant sideways
ROM s o c k e t .  T h e r e  a r e
several different makes avail-
able but the standard version
is the Acorn DP&

Many advertisements men-
tion d o u b l e  d e n s i t y  DFSs .
Basically these a l low you t o
store t w i c e  a s  m u c h  i n fo r -
mation on a disc than it is poss-
ible t o  keep on  a  'standard'
single density disc. This can
lead to compatibility problems
however, so if you decide on a
double density system make
sure that it can be used with all
software.

The term 'track' refers to the
number of concentric rings on
the disc capable of storing in-
formation. The two main types
are 40 track and 80 track. To
enable the OFS to find its way
around a disc and know which
track is which, it must mark the
disc electronically — a process
termed ' formatt ing' .  I t ' s  n o t
possible to use an unformatted
disc.

Discs may be double-sided
or s ing le-s ided —  i n  o t h e r
words, you can use either both
sides or one only, but this will
depend on the disc drive you
have M o r e  about  t h i s  i n  a
moment.

As regards the  amount  o f
data it's possible for you to get
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on a  disc, a  good guide is  to
think in terms of  100k per 40
tracks per disc side. So, a  40
track s ing le  s ided d i s c  h a s
100k of space, a double sided
40 track has 200k, an 80 track
single sided has 200k and a 80
track double sided has 400k.

Disc dr ives  a re  expensive
and wha t  you  purchase w i l l
ultimately depend on what you
can afford.

You can get either a single
or a double disc drive t h e  for-
mer wil l  accept one disc at a
time and the  lat ter w i l l  take
two. A twin disc drive is nearly
twice as expensive as a single
one, but it is much more con-
venient as it allows you to copy
discs easi ly  and access two
discs from one program, which
is useful when  deal ing w i t h
databases o r  spreadsheets,
Both of these tasks can be per-
formed us ing  a  s ing le  d i s c
drive, but a lot of swapping of
discs is needed.

Because d i s c s  m a y  b e
double sided, so may drives —
again this applies to single or
twin drives. It is preferable to
have a twin drive rather than a
single double sided drive.

The number of tracks is very
important: 4 0  a n d  8 0  t r a c k
discs are not transferable. 40
track drives are more common
than 8 0  t rack  ones  b u t  t h e
latter p r o v i d e  y o u  w i t h  a
greater storage capacity p e r
disc.

Most software these days is
available i n  both formats so
there should be  no problems
on this front.

Finally, there are switchable
drives. These  a l l o w  y o u  t o
switch between 40 and 80 track
discs. T h e y  a r e  t h e  m o s t
expensive but if you can afford
them, the best!

As to which particular make
of drive to choose, I  suggest
you look  ou t  fo r  the  special
disc issue for advice, but there
seems little to choose between
them, so the one that suits your
pocket and fits onto your desk
will probably be  the best for
you.
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MONITORS
PHILIPS
7001 High Res Green Screen with sond input

E65 + VAT E75

GM1211
GM1211 1 8  MHZ H igh  Res  Monochrome
Monitor with tilt and swivel stand available in
green o r  amber  e tched antiglare screen

(please specitycolour EBB + VAT O N

SANYO
0M8112 12 G reen  screen

18MHZ Hi Res
EBB + VAT E s s

OP49112 Hi Res
Groan Screen with

till stand
E109 +  VAT E126

MICROVITEC CUB
1431 M S  1 4 '  R G B  Norma l  R e s  Colour

E173 + VAT E199
1451 M S  1 4 '  R G B  Med ium R e s  Colour

E25 +  VAT  E299
1441 M S  1 4 '  R G B  H i g h  R e s  C o l o u r

E417 + VAT E479
SANYO COLOUR
Std Res 14' £179 + VAT E206
Med Res 14' E299 + VAT E344
Hi Res 14" E449 + VAT E 5 1 7
MICROVITEC FOR CIL
1451 1 4 '  Med ium R e s  C010tit
Specially designed for

Sinclair OL
E239 + VAT C275

ACORN R
DOT MATRIX

e rAll printers have centronic parallel interlace unless otherwise
stated. All printers have hi-res dot addressable graphic mode

Please send SAE for lull details.

EPSON
FX80 160CPS 10' wide friction & pin feed
FX100 160 CPS 15" wide friction & tractor feed
RX80 UT 100 CPS 10" wide friction & tractor feed
RX80 100 CPS 10" wide tractor feed
RX100 HT 100 CPS friction & tractor feed
8143 RS23 Interface for FX and RX printers
8148 RS 232 Interface with 2K buffer x on soft
Ribbon Cartridge for RX80 FX80 & MX80
Ribbon Cartridge for FX100 & MX100

MP165
165CPS 10" carriage friction and tractor feed

£347 + VAT E399
E499 + VAT E574
E239 + VAT E275
E199 + VAT E229
E385 + VAT E443
E39 +  VAT E45
E60 +  VAT E69
E5 + VAT E 6
E7 + VAT E 8

E260 + VAT E299

SEIKOSHA
BP 420 designed for the business world, 420CPS
in draft mode, 110CPS in NLO mode_ E 1 0 9 5  +  VAT E1259
SMITH
CORONA
Fastext 80: 80 col. 80CPS Friction feed standard

TAXAN KAGA
160CPS 10" wide 27CPS NLO 24 x  16 matrix
160CPS 15" wide 27CPS NU) 24 x  16 matrix

CANON
PW 1080A
160CPS NLO
mode, 27CPS. 10"
wide friction &
tractor feed
E299 + VAT £344
PW1156A
160CPS NLO
mode, 15" wide
friction & tractor
feed
E399 + VAT £459
COLOUR PRINTERS
Seikosha GP700A 7 colour 50CPS printer
Canon PJ1080A 7 colour 40CPS ink let printer

DAISYWHEEL
MK! 6100/1 PRINT
20 CPS Bi•Directional Logic seeking 10 12 15 CP1
+ PS spacing 2K buffer best selling Daisywheel E324
Singer sheet feeder unit E 1 8 2
Tractor Unit E 9 5
RS 232 Interface E 5 2
Spare Daisywheel £ 1 4
BROTHER HR-15
13 CPS Bi-directional 10, 12, 15 CP1 +  PS
Keyboard Unit
Single Sheet Feeder Unit
Tractor Unit

E149 +  VATE171

E269 + VAT E310
E390 + VAT E4491

QUEN DATA
20 CPS Unidirectional 10 12 15 CP1 E 2 3 9

All our printers have 1 year warranty

E299 + VAT E344
E433 + VAT £499

+ VAT E373
+ VAT E209
+ VAT E109
+ VAT E 5 9
+ VAT £ 1 6

f  340 + VAT /399
E139 +  VAT E159
E217 +  VAT E2419
£95 +  VAT E109

+ VAT E275

SANYO MONITOR

SPECIAL

CM 3 1 2 5

colour monitor

El 79 inc VAT
including free monitor stand

filiHTER

COMPUTER
OROLIP

28129 BURNT MILL HARLOW, ESSEX CM20 2HU U.K.
Tel. HARLOW (0279) 443521 Telex: 818894 AKHT ER G

DISC
100% BBC COMPATIBLE MITSUBISHI AND DTEAC SLIMLINE DISK DRIVES— . . s t a l l e

)P
 These drives are supplied ready cased with all the necessani
cables formatting program and User Guide
There are some very useful utilities included on formating disc
e.g.
• DISASSEMBLER: This is 6502 machine code disassembler
• DUP. To copy and rename a file on disc
• FORMAT: Formating progam for 40 & 80 tracks
• FREE: This utility provides a disk usage analysis

• MDUMP: Enables you to display and modify any part
BBC memory

• MERGE: Merge a number of text files into one file I N T
• RELOCATE: Downloads a basic program to &EGO S S  I
• SDUMP: Screen dump for EPSON In all graphic

modes ,  D S
• VERIFY: Verifies every sector on a disk
• MENU: A flexible menu program

BBC
BBC
BBC
BBC
BBC
ABC
Acorr
Acorr
Acorr
Acorr
Acorr

BBC IBBC -BBC (Disk iMod AFit tini16K rr

Game
User
Advar

(

EconE
Ecorq
Speec

BBC c

Paraii
BBC

EC
ICC

le a

htab

tice
eas

Sin

Dui

0 S i n2 O wI S i n) S i n

swi

!P DUE

MO1
DUE

) DUE
swi

DUE
+
All
at
pot
pot
drit
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N RODUCTS BUSINESS
SYSTEMS

WORD PROCESSING

BBC Microcomputer Model B / 2 9 9  +  VAT £ 3 4 4
RC Mod B • disk interface f  369 +  VAT £ 4 2 5
ec Mod 8 - Econet interface £ 3 4 9  +  VAT £ 4 0 1
BC Mod B - disk and Econet interfaces
C Compatible 100K disk drive

Compatible dual 800K disk drive
rn 280
rn 6502 Second Processor
rn Bit stick
rn IEE Interface

urn Electron plus 1 interface
Prestel Adaptor
Telext receiver (Aug)
cassette recorder and lead

SR interlace kit (free fitting)
Alp Mod B upgrade kit

ming charge for A to B upgrade kit
memory upgrade kit

mes paddles
er Guide

aianced User Guide
conet Guide
met interface (free fitting)

h interface (free fitting)
BC disk manual • formating disk
arallel printer cable
BC word processor (view)

£409 + VAT
E112 +  VAT
E312 +  VAT
E347 +  VAT
E173 + VAT
E327 +  VAT
E282 +  VAT
£52 +  VAT
E115 +  VAT
E196 +  VAT
E30 +  VAT
E103 + VAT
E70 +  VAT
£20 +  VAT
£30 +  VAT
£17 +  VAT
EIS
E12.95
E 7.50
E60 +  VAT
E47 +  VAT
£30 +  VAT
El° +  VAT
E52 +  VAT

£471
E129
E359
E399
E199
E375
E325
E60

E132
E225
E35

E118
E80
E23
E34
£19

E69
E54
E34
Ell
E59

YOUR CONTACT AT AKHTER
Tel: 0279 443521 (12 lines)

AiERJBUL6 ENQUIRIES _  N A M A Y U N  MUGNAL
LEPHONE ORDERS . •  C A R O N  ANDREWS
ALER ORDERS • •  — - -  JULIA ALLUM
PORT ENQUIRIES — —  —  • • •  MONAMAD

• • • • - • —COMICAL SUPPORT A L A N  LAFFOLEY
'COUNTS . . . . . . . . . . . . . . . . . . . . •••• JULIE AMBLER

ERATUREREOUTST • • .  • • •  JOHN MAULE

ADERING INFORMATION
accept official orders from UK Government and Education

atthshments Carnage is  E2 50 •  VAT  U K  only) tor normal
very i t  express delivery is required please add i8 00 + VAT per
cei We accept telephone orders on Barclay and Access card
we ring (02791 443521 (10 lines' an cheques made payable to
CUTER INSTRUMENTS

EXT
202
210
209
201
207
211
201

21Z  I

1
N B. All prices are subject to change without notice
and are rounded up to the nearest pound

PENING HOURS: MON•FRI 9am•6.30om. SAT 10am-5om
We welcome callers, no parking problems.

Single drive 100K 40 trks single sided E 8 6 .  +  V A T  f

Dual drive 200K 40 trks single sided E 1 6 4  +  V A T  E l  8

Single drive 200K 40 trks double sided £ 1 2 1  +  V A T E 1 3

Dual drive 400K 401rks double sided £ 2 3 9  +  V A T  E 2 7

Single drive 400K 80 trks double sided 0 5 2 +  V A T  E 1 7 E

Single drive 400K 40 80 trks
switchable DS E 1 5 5 +  VAT E179
Dual Drive 400K + PSU + bui l t - in
monitor stand
Dual drive 800K 80 trks double Sided

Dual drive 800K 40 80 trks
switchable DS E 3 1 2  + VAT E359
Dual Drive 800K 40 80 trks +  PSU
• built in monitor  stand E 3 7 3 +  V A T  E 4 2 9
All above drives are low power slimline (0 3 A typ
at + -12v and 0 4 at +  5v per drive) Normally extra
power supply is not required. The BBC Compute'
power supply is designed to drive to low powei
drive (IT IS NOT DESIGNED TO DRIVE
INTERNAL ROM BOARD)
SS DDdisketts(10 Box) E18+ VAT E20
DSDDdisketts(10 Box) E23 + VAT E26

L-260 +  VAT  E29E
E303 + VAT E349

9
9

COMPLETE BUSINESS PACKAGE

This system is based on 16 Bit 8088
Processor 128K RAM, 2X730K Floppy
Disc Drives, High Res Monitor, las t
(160cps) Dot Matrix Printer, Wordstar
Wordprocessor. Calcstar Spreadsheet
Program, c o m p l e t e  i n t e g r a t e d
Accounts package consisting of Sales
Ledger, Purchase Ledger. Nomina l
Ledger, Invo ic ing.  S t o c k  Cont ro l .
Payroll and mailing list
Complete t u rnkey  s y s t e m  a t  a n
unbelievable price.
Delivered Only E 1 4 9 5  +  VAT E1719
Delivered a n d  Installed p lus  ;  d a y
training £ 1 5 9 5  + VAT E1834
SANYO 550
16 Bit Micro, 256K Ram, Built in full
colour graphics, MSDOS Operating
System, Single 16K disc andfreeGreen
Monitor, f r e e  so f twa re  inc lud ing
Wordstar & Calcstar.

(749 + VAT / 8 6 2
SANYO 550-IX
As above but with dual drives 2 x 160K

f799 + VAT / 9 1 9
SANYO 550-360X
As 550 but with dual drives 2 x 360K

f899 + VAT / 1 0 3 4
SANYO 550-800X
As 550 but with dual drives 2 x 800K

1999 + VAT / 1 1 4 9
SANYO 550-10MX
As 5 5 0  b u t  w i t h  M S D O S  2  11

, Operating System and  a  single 1 0
Megabyte hard disc and 360K floppy
back up.

11995 + VAT f 2 2 9 5
APRICOT PC

SANYO PROFESSIONAL
COMPUTER

SANYO 555
16 Bit Micro, 256K Ram, double 160K
disc drives, MSDOS Operating System,
free Green Monitor,  f r e e  software
Calcstar, Infester, Oatastar etc

L999 + VAT / 1 1 4 9
SANYO 555-360X
As 555 but with 2 x 360zk Drives

(1099 + VAT -= 11264
SANYO 555 800X
As 555 but with 2 x 800K Drives

11199 VAT I •  11379
SANYO 555 10MX
As 5 5 5  b u t  w i t h  M S D O S  2 . 11
Operating System and  a  single 1 0
Megabyte hard disc and 360K floppy
back up

12195 i  VAT 1 2 5 2 5

, "Portable Executive Computer" 16 Bit Micro 256K RAM up to 1 44 megabytes
flopy disk storage. 3; " Sony disks Podable brief case styling Modem with auto
dialler (optional) hard disk optional Vast software library tcompatibie with sinus
Apricot with Double Drive. Monitor and Free Printer E 1 7 9 0  + VAT E2059
Apricot with Double Drive, Double & Monitor & Printer f  1990 + VAT --, /2289
APRICOT XI
As above bu t  w i t h  10MB Winchester Drive and Single 315K Drive p lus
Superwnter. Supercalc and FREE ABU 6100 Printer E 2 9 9 5  + VAT E3444

COMPLETE SYSTEMS FROM E650 +  VAT
BBC 1: BBC Micro Model B. View (or

, Wordwise) Wordprocessor, Ouendata
20 CPS Daisywheel Printer, High Res
Green Monitor, Cassette Recorder plus
10 cassettes and a l l  t he  necessary
cables f 6 0 0  +  VAT ,  E747.50

BBC 2: BBC Micro Model B  +  D isk
Inter face,  V i e w  ( o r  W o r d w i s e )
,Wordprocessor. 100K Disk Drive, High
Res Green Monitor, Ouendata 20 CPS
Daisywheel Printer. 1 Box of Disks and
all the necessary cables

E749 + VAT 4 8 6 2 . 0 0
BBC 3: Same as System 88C2 but with
400K Drive

E825 + VAT = / 9 4 9  00

BBC 4:Same as System BBC 2 but with
400K Drive and JUKI 6100 Daisywheel
Printer

£925 +  VAT f l  0 6 4 . 0 0
BBC 5: BBC Model B + Disk Interface,
View (or  Wordwise) Wordprocessor,
800K Dual Disk Drive (Mitsubishi). High
Res G r e e n  M o n i t o r ,  J U K I  6 1 0 0
Daisywheel Printer, 1 Box (10) o f  80
Track D S  d iscs  a n d  a l l  necessary
cables 1 1 0 9 5  + VAT r f 1 2 6 0 . 0 0

If you require High Res Colour Monitor instead of High Res
Green Monitor i n  Sanyo Systems please add E320 +
VAT = E368 to the above prices.

• 128K RAM Upgrade for all above Sanyo systems
(makes a total of 256K RAM) E150 + VAT

= E172.50 Including fitting.

SAN 1: Sanyo MBC 550 Series 16 Bit
Microcomputer, 256K Ram, Dual 160K
drives (2 x  160K1. High Res Graphics
(600 x  200 pixels in 8  colours). JUKI
6100 Daisywheel Printer. H igh  Res
Green Monitor, 1  Box  o f  10  discs.
Wordstar Wordprocessor. Ca lcs tar
spreadsheet a n d  a l l  t h e  necessary
cables / 1 0 9 5  +  VAT / 1 2 6 0 . 0 0
SAN 2: Same as SAN 1 but with Dual
360K Drives 12 x 360K)

£1245 +  VAT f1432.00
SAN 3: Same as SAN 1 but with Dual
720K Drives f  1295 +  VAT 11490.00

SAN 4: Sanyo MBC 555 Series 16 Bit
Microcomputer. 256K Ram, Dual 160K
Drives (2 x 160K), High Res Graphics
(600 x 200 pixels in 8 colours) JUKI 6100
Daisywheel Printer, High Res Green
Monitor, 1 Box of 10 discs. Wordstar.
Wordprocessor, Calcstar spreadshee
Mailmerge, Spe l l s ta r  (d ic t ionary
Datastar (database), Reporlstar plus all
the necessary cables

11195 + VAT / 1 3 7 5  00
SAN 5: Same as SAN 4 but with Dual
360K Drives

SAN 6: Same tals2S95AN+ 4"buTt f w114th90.00
Dual 730K Drives

f1395 + VAT £ 1 6 0 5 . 0 0



Let's face it, your BBC Micro is a demanding creature. Powerful it may
be, but using the keyboard is probably a lot harder on YOUR system
than you expected — and it's all because you're forced to 'hunt and
peck' amongst 74 keys, on a keyboard that's a hundred years old!
It's no wonder you feel like the many-headed hydra! With your eyes
being torn from document to keyboard, then to the screen for checking,
and back again. Errors and bugs are bound to creep in.
Master your BBC Micro overnight with OUINKEY.

l \ \
YOU O W  Ala l l  CA/6- /MAWlAlk51/---4W1 rile 1-414/6 4,40 /11.10g/5*
YouTo 9 r  &vie RE-1-4A' AAIO e/)l,/eEA/7247E
CA/ Wilgrig / M / r R a M I T — Y O U R  W K .

(911/NA-elf R9tAces bi/E/4/ cRaRAci&e
eat,' mANp *VD cz/AlC770A/ ew V a , lgaee(sx4ePTiikrAk AAlP 5/4/ P u l a sAriv 771E A u A r a I 6 4 c 4 :

Microwriter Ltd.,
2 Wandle Way. Willow Lane,
Mitcham, Surrey CR4 4NA
Tel: 01-685 0300

microwriter

N KEY

eAA/ 71Y 7 r / p g  1 4 3 r  71/4Al
ewe lice/R WM/ RitttiAll'fl k e K ,
115lIcla nI6 FA4100_5' ttllegOWRIFF-A

PgrWEAl5Y 77-104Als9.9 1/ST71N

AealRoleY 4All)_5•ITE-1)e041 111,47ZIR&I-Y
e95441_45•5 Yall'RE W e l l  7Ye4/6 YOU OW

EVOTEAa-KWR eOtilet177Z4770(1 7 4 V c
ceaRAmyheasi 77IE •-REEAl OR PeellM

IS KEYBOARDING
TURNING YOU
INTO A 'MICRO

MONSTER'?

ITA/0, FOR 77.105 1 4 A 0  i l477A/3-A1.1111e611-41 / a 4.41157-seleati6-vat m.2 e5 cwv/ ni/ gam? 7-1-1
omER 7 / ,  I-0/1_0W 047--,4

10W NY/ 6ETRW 44fob
Five keys (plus control key)
pressed in easily remembered
combinations, give all inputs
except Break, Can be used in
conjunction with BBC keyboard or
as entire replacement

Four-channel connector for up to
four Ouinkeys.*

Contains everything you need to
know. Instantly learned, simple
mnemonics based on widely used
technique of Micrownling ensure
you're touch-typing in under an
hour

WNW IltrERFACE

;ELF-TEACH Call1

r  To: Microwriter Ltd., 2 Wandle Way. Willow Lane, Mitcham, Surrey CR4 4NA Tel: 01-685 0300

PEOG Of WP WARE
Supplied on cassette (User Guide
shows how to transfer to disk)
PROG merges easily with
applications programs WP
enables Ouinkey to be used with
word processing packages such
as Wordwise. View and Edword.
TECH SPEC W h e n  invoked using CHAIN "WP" or
CHAIN "PROG". loads at the current PAGE value and
moves PAGE up by 768 bytes. No zero-page locations
required. Interrupt service vector IRO2V. correctly
chained.
TESTED COMPATIBILITY — BBC model ''B" OS E.I
BASIC I or BASIC II (except when using INKEY with
negative argument). DFS 0.90. View A1.4, Wordwise
1.17, Edword.

TRY
M e V

CNOWIttimemotzCLIARANITee•
So confident are we of our claims that we
offer a 14 day money back guarantee. So
act now by sending the coupon below.

I would like to take advantage of your special money-back guarantee and realise that I can return
the pack(s) undamaged within two weeks of delivery if I am not fully satisfied for a complete refund.
Please send .  Ouinkey pack(s) @ E59.95 (E49.95 plus VAT & p&p) E

*Tick box El More Information about the educational pack of 4 Ouinkeys andsoftware for schools.
I enclose a cheque made payable to "Microwriter Ltd" for E
or debit my Visa/Access credit card No.
Signed
Name
Address

L P l e a s e  allow up to 28 days for delivery Reg No 1374069 Au 4 / 85 j



THE LANGUAGE FORLEARN
Logo is a very powerful tool in teaching problem-solving
skills. Joe Telford begins a two-part in-depth assessment

I F  WE make a list of the most import-ant skills of people in society. high on
it w i l l  b e  the  abi l i ty  t o  so lve  p rob-

lems. Regular readers of  Jott ings wi l l
know what I think of the I f  two men can
dig a  ditch in  three days . .  .• type of
problem. It is a mathematical exercise
and has a place, albeit  a small one. In
real l i f e  peop le  c o m e  a c r o s s  m a n y
problems which almost always start off:
'How can I . . . '  Solving these problems
is of ten di ff icul t  f o r  adul ts,  l e t  a lone

young children. Often the younger user
has d e v e l o p e d  n o  p rob lem-so l v ing
skills o r  strategies, fo r  thei r  develop-
ment requ i res  cont inual  exposure  t o
problems, as well as guidance towards
the solution.

Supporting the  learn ing o f  genera l
problem-solving sk i l l s  i s  d i f f icu l t  f o r
parents and teachers al ike i n d e e d ,  i t
has b e e n  recogn ised  t h a t  p r o b l e m -
solving is  a  weak spot  in  both adul ts
and children across the whole country.
The wide differences between var ious
kinds o f  rea l is t ic  p rob lems  makes  i t
difficult f o r  ch i l d ren  t o  t r a n s f e r  a n
approach f o r  solv ing o n e  prob lem t o
another problem. There are, neverthe-
less. many skills that support problem-

solving which are general enough to be
transportable. These include skills of:

•  Logic/argument
•  Reasoning/predict ion
•  Ordering/sequencing
•  Hypothesising
•  Test ing
•  Analysing
•  Fault-finding (debugging)
•  Design
•  Recording
•  Prototyping

If we can find a way of supporting these

general ski l ls then we are helping with
general problem-solving. There are, of
course, many  ways of  addressing the
task of problem-solving. In the Septem-
ber '84 issue we considered using pro-
gramming as  an approach. Feedback
from Secondary school  teachers  w a s
quite positive, but  the feeling was that
the techniques involved were on a par
with the abil i t ies of 14-year-olds rather
than younger children.

If w e  cou ld  u s e  t h e  p rog ramming
environment w i t h  y o u n g e r  c h i l d r e n
then this approach to problem-solving
could become valuable. I f  a program-
ming e n v i r o n m e n t  c o u l d  s t i m u l a t e

1LANGUAGES

NG
youngsters to think 'What if ? '  then
we have  the  beginnings o f  sel f-moti-
vated learn ing.  Those  w h o  th ink  th is
doesn't occur should look at the young-
sters w h o  p lay  advanced games  l i ke
Elite, Better still, look at the youngsters
who write such games.

Before g e t t i n g  c a r r i e d  a w a y,  w e
must remember  that the Engl ish edu-
cational s y s t e m  h a s  a l w a y s  p l a c e d
emphasis on the position of teacher as
facilitator and d i rector  o f  each chi ld 's

learning, s o  o u r  imag inary  p rogram
ming environment needs to be teacher-
friendly, enabling him or her to manipu-
late it to support skills other than those
mentioned above r e a d i n g ,  text  com-
position, ed i t i ng  a n d  spa t ia l  a w a r e -
ness, among others.

What is Logo?
Logo i s  of ten spoken o f  a s  the  mos t
powerful computer language for learn-
ing. The name i tsel f  der ives f rom the
Greek word for thought, and hints at the
language's support for logical thinking.

Logo was conceived as part of a phil-
osophy ra ther  than a  language. A s  a
philosophy i t  encompassed m u c h  o f
what we have al ready discussed, and
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with totfch-s-ensitive Concept* board

66

The Concept Keyboard is the ideal alternative
to the Qwerty keyboard, developed and tested with
teachers over a four-year period, and now making a
significant contribution to learning methods in schools
and colleges throughout Britain.

Here are  some p u b l i s h e d  c o m m e n t s  on  its
First a n d  M i d d l e  Schoo l  a p p l i c a t i o n s :

"Immediately I was aware how much
concentration is improved when children are not
asked to type questions:*

". l e n d s  itself to teacher devised programs
allows even teachers who have no knowledge of
experience of programming, like myself, to devise
their own programs**

"... the increasing number of software
publishers now producing software for the Concept

r i l e  A i  •  " h e t i ,  r f a r  1 4 • 0 1 1 , 3  - r  E A p t O f  O f .  l j 1 ? 4  00111041 W W 1 .  i M 1 0 . 1 r .  M i c r o  L i t . .  o i t i c

Keyboard only confirms the credibility of this most
important of all peripherals for the primary school
micro:*

offers flexibility to the programmer, as any
shape, object, word or character can be stuck on the
keyboard overlay and assigned to a fixed code:*

Originally developed by Star Microterminals
Ltd., the Concept Keyboard is now manufactured and
marketed in conjunction with A B Electronic Products
Group PLC. For further information please complete
the coupon below or contact
Canny Lindwall,
A B European Marketing,
Forest Farm Industrial
Estate, Whitchurch,
Cardiff, CF4 7Y5.
Tel: 0222 618336.

. 1 . . .  % S O M . .  W O .  co m

AUM ITo: A B European Marketing, Forest Farm Industrial Estate, lArhitchurch, Cardiff CF4 7YS
Please send me details of the Concept Keyboard.
NAME S C H O O L / C O L L E G E
ADDRESS
•Concept Keyboard is a trade mark at Star Microterminals Limited Registration applied o r
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yet the initial impetus for the language
was to provide a tool for mathematical
investigation. Certainly commentators
emphasise this aspect by showing how
children use turtle graphics under Logo
control to  produce mind-boggl ing pat-
terns or to draw houses.

There is a place for this sort of ' learn-
ing by discovery' but it is important for
adults to differentiate between children
drawing p re t ty  p ic tures a n d  ch i ld ren
learning a new concept. Nevertheless,
Logo's turtle graphics can support both
extension a n d  c o n s o l i d a t i o n  o f
children's g e o m e t r i c a l  a n d  s p a t i a l
awareness skills. This should prove a
major advantage o f  a  p rog ramming
environment avai lable both a t  school
and at home.

The great proponent of Logo is Sey-
mour Papert, and  users  interested i n
Logo should find h is  book Mindstorms
interesting read ing .  Te a c h e r s  m i g h t
like to consider how the ideas could be
implemented in English lessons.

Logo i s ,  i n  f a c t ,  a  co l l ec t i on  o f
general-purpose faci l i t ies designed to
support t h e  l e a r n i n g  p r o c e s s .  F o r
example, the mathematical commands
for a r i thmet ic  a n d  t r i gonomet ry  a r e
intended to encourage chi ldren to use
numbers without fear, to  explore very
large numbers ,  v e r y  s m a l l  n u m b e r s

and patterns of numbers.
In many ways this aim must be now

re-read w i t h  t h e  advent  o f  t h e  e lec -
tronic calculator,  a  f a r  cheaper  t oo l
which some suggest tackles the same
area of learning.

The value of Logo is that it has many
facilities, and  the  mathemat ic  opera-
tions a r e  ava i lab le  f o r  u s e  n o t  o n l y
alone, but with turtle graphics and also
within the list processing area.

List processing
Although Logo is normal ly  introduced
in t he  context  o f  tu r t le  graphics.  t h e
core of the language is its facility for list
processing, which offers great  poten-
tial for learning. Indeed. Logo is basic-

ally a list processing language. It takes
lists of words, cal led objects, and pro-
cesses them. The f i rs t  l i s t  o f  words  a
person t ypes  a t  a  L o g o  keyboard  i s
likely to be:

FORWARD 100

and this l ist of two words is processed
by Logo by taking the first part of the list
and checking whether it is a 'pr imit ive'
word. A  pr imi t i ve  i s  par t  o f  the Logo
dictionary on switch-on. The word FOR-
WARD is a recognised command, and
Logo tr ies to process i t  and f inds that
the command needs an object  to sup-
port it. This object must be a number.
As w e  h a v e  supp l ied  a  n u m b e r  t h e
whole c o m m a n d  i s  obeyed  a n d  t h e
turtle moves  forward 100 uni ts  ( turt le
steps).

Not all primit ives are commands. For
example, t h e  L o g o  p r i m i t i v e  S E N -
TENCE (called JOIN in some versions)
requires two l ists as inputs o r  objects
but produces an output from itself. This
output is  a single l ist  which combines
the two input lists. Pr imit ives that out-
put a result are called 'operations'.  Al l
primitives will be commands or opera-
tions.

All ob jec ts  m u s t  b e  e i the r  l i s ts  o r
words or numbers.

The following are all lists:

[HELLO CHEEKY HOW ARE YOU]
[SUN MON TUES WED THUR FRI SAT]
[MANN MATHEW 13 ACACIA AVE.

CLEVERLAND]
[A E I U 0]

It's possible to  have l is ts ins ide l ists,
eg:

[ [MANN MATHEW] [13 ACACIA
AVE.] CLEVERLAND]

has lists within a list. Readers used to
data handling wil l  see just how power-
ful i t  is  to have a  data record v isual ly
organised. Comb ine  th is  w i t h  Logo 's
processing power  and the  creat ion o f
data handling programs could become
the province of all.

1LANGUAGES

Words are normal ly  introduced by a
quote mark. For example:

"Hello
"MON
"MANN
"13
"a

are a l l  e x a m p l e s  o f  wo rds .  I t  t h e n
becomes p o s s i b l e  t o  h a n d l e  t h e s e
words and lists by using primitives. For
example:

PRINT [Hello how are you?]

will print:

Hello how are you?
While:

PRINT "Hel lo

will print:
Hello

Typing:

PRINT "Hel lo "how "are "you

normally responds with:
Hello

followed by:
LOGO DOESN'T KNOW WHAT TO DO

WITH how

Error messages occur whenever Logo
meets something i t  cannot  handle.  In
the case above, PRINT needs only one
input — le "Hello. Once:

PRINT "Hel lo

is processed the Logo interpreter tries
to process "how.  Because i t  cannot, i t
replies with an error message.

If we had wanted to print both 'Hello'
and 'how' then we could have used:

PRINT [Hello how]

or w e  could have used Another pr imi-
tive operation:

PRINT SENTENCE." Hello "how

In some versions of Logo the pr imit ive
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BBC "B" MICRO
LOGO SOFTWARE LIMITED

LSL LOGO grew out of a feasibility study commis-
sioned by the Department of Industry to develop

a LOGO ideally suited for educational use in Britain.

0 4 1  LSL LOGO is the only LOGO to use a separator (acomma) between commands in the same line.
This means that procedures in ISL LOGO are much
simpler to understand.

0 4 ,  LSL LOGO is the easiest LOGO to debug. There are23 error messages which pinpoint  bugs with
unrivalled accuracy, a n d  9 debugging commands,
including the unique WALK which enables the user to
execute a procedure step by step.

0 1 A LSL LOGO is the fastest and most efficient LOGOaround. Its innovative dynamic memory man-
agement gives the user b igger  a n d  more  flexible
memory space, vastly extended levels of recursion and
capacity for more procedures,

LSL LOGO comes packed on a  single EPROM,
Future developments include f loor turtle a n d

robot interfaces, a sprite board, and a range of support-
ing documentation including feedback, worksheets,
and a procedure dictionary.

LSL LOGO is written in  Assembler by  a  British
software house. I t  makes full use o f  the BBC

Micro's own operating system, and is readilyaccessible
to advanced users wishing t o  customise their own
LOGO.

tot the.
BBC Micro

for the

by

LSL LOGO comes equipped with
a lavishly illustrated 232-page
manual, including the Young
Person's Guide to Logo, the full
Technical Specification, and
Quick-reference section.

1—Please send  c o p i e s  of LOGO for the BBC A

1A  E67.85 including VAT and P&PI enclose cheque/PO for E
Access No. I I ! I I 1 I
Name

Address

Signature D a t e

* F R E EBOOKLET
A free 16-page booklet, Why
LOGO, fulty describes the
history and the scope of the
language. Write today for a
copy, or ring 01-891 0989,

or debit my

LSL , 316a Richmond Road , Twickenham, TWI 2 P 1 ) ]

1
1
1
1
1

COMPUTER MUSIC
FOR HUMAN EARS

*The best music I have yet seen for the BBC Micro'.
Head of the BBC Educational Software.

F

* T H E  SYNTH * (0 .S .1 .0+  )()„.1'
-A  unique music program for musicians rather than mathematicians.
-  Features include RHYTHM ALTERATION of recorded melodies.
- REPEAT FACILITY, avoiding space wastage.

REA LTI ME PLAYING. enabling alterations to volume, envelope and
octave pitch.
HESITANT OR CORRECT TIME INPUT.

- NOTE STORAGE. 3000 for I channel: 1000 for 3 etc.
- Also incorporated. SOPHISTICATED ENVELOPE EDITING.

*  KEYBOARDS*  (0.S.1.0+ )1r7V
5 Programs to turn your BBC int() 5 real-time keyboards.
I. 3 simultaneous voices (in Basic for easy understanding).
2. Single voice M/C with Pitch Bend.
3.3 simultaneous voice M C  with Envelope control built in.
4. Single finger Chord organ ranging over the whole keyboard. 2 vari-
ations for each chord.
5. Chord organ 2 with different chord configuration.
These are all separate programs &mimed for too to use as they are or in
your own programs.

*MUSICTOOLS*  (all 0.S.) TV

Five music utility programs on one tape.
Tune Generator with dynamic graphic Keyboard & Stave display. Envelope
Command Explorer (Very easy to use). Musical Symbols Graphic routine.
Simple single line organ with sophisticated controls. Over 60 procedures for
you to use in your programs already in working programs.
Also PIEMAN. a fun set of car cleaning and musical concentration games.
ONLY E5.95.
All programs supplied on cassette. Prices include P&P and

full instructions,
.41/ 4 programs on 40 track disc £26.00.

ALL PROGRAMS TRANSFER EASILY TO DISC.
Cheques and afficial orders to

MUSICSOFT, Dept N, 12 Rdloolield, Ampthill, Beds.
Telephone: 0525 402701.

Educational Software (LcL)
MICRO

ENGLISHetN, Commodore 64
ZX Spectrum
unexpanded Vic
ZX 81
Apple
PET
Dragon (book only)
All software for the
above computers

MICRO ENGLISH (BBC, Electron), Complete English Language self 'tuition
and revision course, to 0-Level, of 24 programs. Includes "speak-and-spell-
(no extras required). E24.50.
MICRO MATHS 24 program revision or self-tuition course to 0-Level
E24.50 (except 2X81 El 2 00),
PICTURE PUZZLES WITH LIGHT PEN (BBC, Electron) Educational tests
for infants, using light pen to select colour 3D pictures. E6,50 (Light Pen
M O O )
ANIMATED ARITHMETIC Teaches using moving colour pictures (not
words) Ages 3.8 E6 50 (discs £7 50)
BRAINTEASERS (BBC. Electron. CBM64, Spectrum, Dragon. Vic) Book of
IQ tests and puzzle programs. E5.95.
"Excellent" EDUCATIONAL COMPUTING.
Immediate dispatch Micro Maths, Micro English and Master Maths.
Phone or send orders or requests for free catalogue (200 programs) to:

World leaders in educational software
(distributors in 24 countries).LC L

26 Avondale Ave.
Staines, Middx.
Tel: 0784 58771

BBC Micro
Electron
Tapes, 40/80 track discs,
Econet compatible.

1E311111111111mA

TRADE, ENQUIRE * A S  SEEN ON•
24 hrs Orders A B O U T  NEW LINE T V
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SENTENCE i s  ca l led a  g reedy  p r im i -
tive. Such a  pr imi t ive can  take  m o r e
than t w o  i npu t s  i f  paren theses  a r e
used. For example:

PRINT (SENTENCE "Hello "how a r e
"you?)

results in

Hello how are you?
Variables
In BBC Basic we are used to long (and
hence mean ing fu l )  v a r i a b l e  n a m e s .
Different kinds of variables have a dif-
ferent f ina l  charac te r,  such  a s  f o r
string data. In Logo, however, the only
variable type is the object. and this is
created using a  MAKE command. For
example:

MAKE "Bi l l  835174

would create an object Bill and associ-
ate the number 835174 with it, while:

MAKE "Jim "GOLIGHTLY

would create an object Jim and associ-

PRINT "J im

ate the word GOLIGHTLY with it; and:

MAKE "Record l  I[ALAN EARL)
GUITARZAN SOUTHBANK]

creates a n  o b j e c t  RECORD1  a n d
associates a l ist  with it. The quotation
marks at the beginning of a word indi-
cate it is a name. So typing:

prints
Jim

To get at the item associated with Jim
we normally type:

PRINT :Jim

which prints
GOLIGHTLY

§

One benef i t  o f  th i s  approach i s  tha t
z words and numbers can be combined

without chang ing  d a t a  t ypes .  S o  i t
becomes p o s s i b l e  t o  p e r f o r m  a n y
operation on any object. If we:

MAKE "Phonel  427654
MAKE "Phone2 354223

then we can:

PRINT :Phonel +  :Phone2

to give 781877, which is arithmetic addi-
tion. Or we can:

PRINT SENTENCE FIRST :Phonel
BUTFIRST :Phone2

which gives 4 54223, and is a complex
list manipulation. Or we can:

PRINT WORD FIRST :Phonel
BUTFIRST :Phone2

which gives 454223, and is  a complex
word manipulat ion.  No t i ce  tha t  SEN-
TENCE makes  a  l i s t  (because o f  t he
space between the 4 and the 5), whi le
WORD makes a joined word.

Imagine w e  w a n t  t o  a s s o c i a t e
I

,Itt
f

N'tt,r

several th ings with a name. We might
first type:

MAKE "Vanda "Famulok

but Logo lets us associate a further line
of address wi th ."Famulok by  defining
the th ing  assoc ia ted w i t h  "Famu lok .
This is done by using:

MAKE "Famulok "Fountains.Meadow

or:

MAKE :Vanda "Fountains.Meadow

because: Vanda is the same as "Famu-
lok. To get this information back we can
type:

PRINT "Vanda PR :Vanda PR :Famu-
lok

However, th is  means that  we need to
know what  is  associated wi th :Vanda,
and in a large data file this might not be
the case. Logo lets us use a device to
get round this. We can type:

LANGUAGES

PRINT "Vanda  PR :Vanda PR THING
:Vanda

which says pr int  Vanda: then pr int  the
thing associated wi th Vanda (:Vanda);
then print the thing associated with the
thing assoc ia ted w i t h  Va n d a  (THING
:Vanda). The resulting printout is:

Vanda
Famulok
Fountains. Meadow

This associativity can go on and on, so
that:

MAKE THING THING THING :Vanda
"Spennymoor

is quite acceptable.

Write your own dictionary
One of the most powerful ideas of Logo
is tha t  n e w  pr imi t ives  o r  procedures
can be created and then used as if they
had always been part of the Logo core.
This faci l i ty i s  i n  effect the 'program-
ming' part of Logo. As most procedures
can b e  pu t  together easi ly,  us ing  the

,n4e,

words a l ready  def ined,  L o g o  a lways
keeps the solution in view. Once a pro-
cedure i s  m a d e  i t  can b e  a l tered b y
editing it and re-tried. Using the method
of hypothesis and building, fol lowed by
repeated testing and refining, chi ldren
can check their own solut ions to prob-
lems. Variables can also be used inside
procedures, e i ther  g lobal ly  o r  local ly,
or they can be sent to the procedure as
parameters.

Let's use a problem to see the layout
of lines in a Logo procedure:

'A s e c r e t  a g e n t  r e c e i v e s  t h i s
coded message: 77 69 69 84 65 84
84 72 69 82 69 68 80 73 71. His key
is that 65 means the letter A. Can
you he lp  h im decode the  mess-
age?'

Because t h e  m e s s a g e  i s  a  l i s t  o f
numbers the procedure we wri te must
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take this list as an input. The translation
should be output, so the procedure we
make will be a Logo operation. In Basic
we would  cal l  i t  a function, because i t
returns a value. If we call it DECODE we
will eventually type:

PRINT DECODE [77 69 69 84 65 84 84
72 69 82 69 68 80 73 71]

Note that we need PRINT to display the
result of the operation. The function can
be cons idered a s  be ing  sandwiched
between start and finish lines:

TO DECODE :message

END

The TO command starts the definit ion
of DECODE, which is specified as need-
ing one input parameter. The END l ine
ends the definition (some Logos do not
use t h i s  w o r d ,  r e l y i n g  o n  a  s c r e e n
editor).

To decide on what goes in the sand-
wich we should consider a possible sol-
ution to the problem. Suggest using A
as 65, B  as 66 and so on and you dis-
cover that the ASCII code is in use. Now
we need to  wr i te  some code that wi l l
take a  s ing le  number  and  re tu rn  t he
character matching its ASCII value. Our
first attempt might be:

TO DECODE :message
OUTPUT CHAR FIRST :message

END
which returns the first item in the mess-
age list as a character a  good start but
we need to keep doing this until all the
numbers are used.

Our second attempt might be:

TO DECODE :message
OUTPUT SENTENCE CHAR FIRST

:message DECODE Mil-FIRST
:message

END

This works by  bui ld ing up  a  sentence
using recu rs ion  t o  d e c o d e  t h e  f i r s t
element of a list, which is made smaller
each t ime the function recurs. Unfortu-
nately, the rout ine stops with an er ror
message, which indicates that it cannot
handle an empty list. To cope with this,
we add a line:

TO DECODE :message
IF EMPTY() :message [OUTPUT []]
OUTPUT SENTENCE CHAR FIRST

:message DECODE BUTFIRST
:message

END
which conc ludes the  recurs ion w h e n
the q u e s t i o n  ' I s  t h e  m e s s a g e  l i s t
empty?' meets with the answer 'Yes'. If
we now type:

PRINT DECODE [77 69 69 84 65 84 84
72 69 82 69 68 80 73 71]

ACORN USER APRIL 1985

1
we will  get:

M E E T A T T H E R E D P I G

Obviously, our secret agent might wish
to generate  h i s  own  code  as  we l l  a s
receive i t .  T h i s  opera t ion  w i l l  a l l o w
such an activity:

TO ENCODE :message
IF EMPTY() :message [OUTPUT [11
OUTPUT SENTENCE ASCII FIRST

:message ENCODE BUTFIRST
:message

END

and typing:
PRINT ENCODE

[ M E E T  A TT HER E D P I G ]

will result in the original code:
7769698465848472698269 68807371

One of the great values of the Logo phil-
osophy is that we don't expect children
to w o r k  f r o m  z e r o  i n  a  p a r t i c u l a r

•••••• ,

activity. Let 's say that in a class of 11-
year-olds, f o r  example,  w e  have  t w o
children who could write the operations
shown above,  e i g h t  w h o  cou ld  a l t e r
them, and the remainder with whom the
operations could be used. There is little
point in trying to teach chi ldren to pro-
gram if  they are not at the appropriate
developmental stage, but for those who
are altering the operat ions to start en-
coding and decoding from any particu-
lar number  would prove useful. There
is much value in chi ldren working with
the operat ions to  encode and decode
secret messages, provid ing i t  fits in to
the s c h e m e  o f  w o r k  o n  w h i c h  t h e
children are currently engaged.

At home of course, such 'restrictions'
will n o t  exist, and  chi ldren can move
between wide ly  di fferent ideas as  the
mood takes them.

Microworlds
If chi ldren use a  Logo procedure that
has been wri t ten as a tool for  them to
explore s o m e  concept  o r  t o  pract ise
some sk i l l  w e  s a y  t hey  a r e  work ing
within a  'm ic rowor ld ' .  I n  educat ional
terms the re  shou ld  b e  severa l  L o g o
environments, each of which should be

capable o f  suppor t ing  a  n u m b e r  o f
microworlds. A good Logo should sup-
port: 1. A maths environment; 2. A geo-
metrical and spatial environment: 3. A
general topic-based learning environ-
ment: 4. A language (English) environ-
ment; 5 .  A n  i n f o r m a t i o n  h a n d l i n g
environment: 6 .  A  m u s i c a l / s o u n d
exploration environment and 7. A con-
trol environment.

At present  I th ink i t  possible to use
Logo without much difficulty in the first
two a reas .  O n c e  educators  b e c o m e
aware of the power of the Logo list pro-
cessing facilities, i tems 3 and 4 can be
tackled b y  m ic rowor ld -based  L o g o
tools. It seems that Logo may provide a
low-cost alternative to all but  a few of
the expensive CAL programs currently
available for schools

Follow the turtle
It has  been  sa id  tha t  tur t le  graphics
were added to Logo as an afterthought.
If that is the case, their  obvious popu-
larity and ease of  use should encour-
age the creators o f  Logo to  consider
similar in ter faces t o  o t h e r  a r e a s  o f
learning. T h e  las t  th ree i tems o f  the
above l is t  real ly  depend on the facil i-
ties of Logo rather than the toolmaking
skill of a teacher, At present few Logos
support proper  f i le handl ing.  A l l  BBC
Logos r e p e a t  t h e  S O U N D  a n d
ENVELOPE statements, which are un-
satisfactory f o r  m o s t  music ians,  a n d
the too ls  f o r  cont ro l  a n d  moni tor ing
return to the simple PEEK and POKE of
earl ier computers (with the exception
that ADVAL is supported).

These problems are  not  found on ly
with BBC Logos; they exist across the
whole r a n g e  o f  Logo,  d imin ish ing  a
very good language for learning. Per-
haps the solut ion is  a  number of  pur-
pose-built extensions that  wi l l  handle
the a r e a s  o f  i n fo rma t ion  hand l i ng ,
sound and  control .  I n  addit ion, some
way of  simpli fying the methods of l ist
processing would be useful. Already in
Cleveland we are evaluating Logo-like
interpreters ( w r i t t e n  i n  B a s i c )  t h a t
examine sound f rom the viewpoint  o f
learning about music and composition,
and con t ro l l i ng  equ ipmen t  b y  us ing
English sen tence-based  c o m m a n d s
such as TURN THE BUZZER OFF and IF
THE LIGHT-SENSOR I S  DARK THEN
TURN THE LAMP ON.

It would be much easier if these dia-
logues cou ld  b e  extensions t o  Logo
rather t h a n  b e i n g  w r i t t e n  i n  Bas i c .
Adding them as  tools wri t ten i n  Logo
seems g e n e r a l l y  u n s a t i s f a c t o r y
because o f  t h e  s l o w n e s s  o f  t h e
language, and because some facilities
do not exist.

Next month Four Logo products com-
pared



in eas t  e fu potenia o your co
puter with a printer from the Smith-Corona
range. Race ahead with excellent hard
copy—both text and graphics—produced
by the latest dot matrix technology.

Take a closer look at the Fastext 80.
Compatible with Acorn, Apple, BBC B,
Commodore 64 and most other micros
and PCs, the Fastext 80 is a fully featured
printer that performs at 80 cps and boasts
six pitches. Bi-directional and logic-seeking
features plus a full line buffer minimise

London-Central: Universal Micros Ltd.. 65 Newbank Street. London WIP 3P0 Tel 01-631 1959.
london-West Milbank Computers Ltd, Milbank House, Amyand Park Road, Twickenham. lel. 01-891 4691
Home Counties Stamen Computers Ltd., Unit 14, St. Georges Industrial Estate. 380 Richmond Road,
KsostocupooThames Kr2 59R. Tel 01-541 1495. Wiltshire: Computercentre Ltd., Theatre Square, Swindon.

4ON. ltd. 0793 694997. South Wales Barbran Ltd., 35-38 High Street, Bristol BS4 2AW. TeL 0272-213928
louth West CK Computer Supplies, Unit 5, Norside Old Mixon Crescent, WestothSuper-Mare Tel 0934-418838
2irop8hire: lentech Services Ltd Smithfield Centre, Whnbury Street. Bridgnorth, Shrops Tel. 07462-61458
',Vest Midlands: Daytron Ltd. Warwick House Forge Lane Minworth. Sutton Coldfield. Tel 021-351 5959
North East Intac Data Systems Ltd., Frost House Woodhouse Green, 'Macron, Rotherham MI: 0705-547177.
Manchester Mancos Computer Services, Uns 3, Albany Road Trading Estate, Manchester. lbh 061.861 0757
Merseyside: Rockchlf Microcomputers, 2 Rumford Street, Liverpool L2 KZ. Tel 051-227 2568.
kodand: Chessboume Ltd., 44 West Henderson Wynct Dundee Tel. 0382-29166.
Southern Ireland: TW Distributors Ltd.. Prankion, Dundrilm. Dublin 4. Tel 0001-728045.
Northam Irelandi Chessboume Ltd., Hyde Park Industnal Estate 17 Trench Road, Mollusk, Co Antrum.

32313-43511

S M M - i - C O R O N A  FISTEXT 80

A  -

prmtmg time while simple paper handling
is ensured with friction feed as standard,
a tractor feed and roll holder being
available. The Fastext 80 is supplied with
a Centronics parallel interface—a serial
RS232C is an optional extra.

Link up with Smith-Corona now for the
backing of their worldwide reputation and
a nationwide dealer network. Make the
first connection today—contact a distributor
for a brochure and the name of your
nearest Smith-Corona dealer.

Please send me:-
0  further information on Smith-Corona printers
0  the name of my nearest Smith-Corona dealer.

I Name:

IAddress:
Postcode



Affordable and reliable
printers from micro P
give you em o r b p s

for your money*:

Even in today's high tech world, for most of us, the written word is still
the least expensive means of sending and receiving information, If  you
own a microcomputer the chances are that sooner or later you are
probably going to need a printer in order to get into print.

micro P - CPP40
A low cost 4 colour 40/80 column printer/plotter capable of print-
ing text or graphics on plain paper. The CCP40 is an ideal compan-
ion for small and portable micro's, as it is fitted with re-chargeable
batteries — perfect for beginners.

micro P - CPA80
With 100 cps quality printing, the CPA80 probably gives more cps/
E than any other printer available today. The CPA80 is packed with
features you would normally find on a more expensive printer.
With an optional RS232 version available (even for the QL) this
Epson compatible printer will hook up to almost any micro.
Buy from your local dealer today!

1TP

Micro P
CPA 80 1 0 0  cps
+ EPSON COMPATIBLE

CPB 80 1 3 0  cps
* IBM COMPATIBLE

Micro P

C P P  4 0  4  COLOUR
PORTABLE
PRINTER/PLOTTER

FOR
ABOUT

M P  1 6 5  1 6 5  cps
• EPSON COMPATIBLE
NLO PRINTER

l a p  M i c r o l l $ P

FORABOUTE269* -\.

micro P - MP165
Looking for a matrix printer as well as a daisywheel? Well, the
MP165 combines all the attributes of these two technologies to
give a matrix printer capable of printing at up to 165 cps, as well
as providing crisp Near Letter Quality, (NLQ) print at 75 cps.
Features include a 2k buffer as well as both friction and tractor
feed, as standard. Ideally suited to most popular micro's, the
MP165 is now available in a new RS232 QL compatible version.

Micro
Peripherals lid
"PRINTERS FOR A L L APPLICATIONS"

INTEC U N I T  3, HASSOCKS WOOD, WA D E  ROAD,
BASINGSTOKE, H A N T S .  E N G L A N D ,  R G 2 4  ONE.

Telephone: BASINGSTOKE (0256) 433232 132 lines).
Telex: 859669 MICROP G F a c s i m i l e :  0256 461570

• Ful l  1 2  m o n t h s  w a r r a n t y  - R A P  ex .  V A T .  O L  is  a reg is tered Tr a d e  Mar
o f  S inc la i r  Research.



INTERRUPTS
You'd like high-res, multi-colour graphics without losing
too much memory? Tristram Mabbs shows you how

O N E  OF the more popular features
of the BBC micro is its abi l i ty to
have a n  abundance o f  co lours

present on the screen at  once. This is
accomplished i n  a  re la t i ve ly  s i m p l e
way by having a display which requires
a number of bits for each pixel, and the
binary number contained within these
bits determines the colour. This leads
to screen modes with a large number of
colours which requi re an even la rger
number o f  bi ts and so  you get  e i ther
reduced resolution or a large amount of
program memory  disappearing out  o f
your reach.

Other manufacturers have managed
to overcome this, so why shouldn't the
BBC micro have high resolution, mult i-
colour graphics with plenty of memory
left too? The answer is that for a sophis-
ticated m a c h i n e  l i k e  t h e  B e e b ,  t h e
methods u s e d  t o  a c h i e v e  t h i s ,
additional memory or colour attributes,
are generally unacceptable.

Additional memory  is  usual ly found
in one  o f  two forms. First ,  a s  screen
memory RAM overlays, eg  Ar ies  B20.
Raven a n d  Wat fo rd  E lec t ron ics  3 2 k
RAM boards. Ano ther  example  is .  o f
course, a second processor.

Second, m e m o r y  i s  removed  f r o m

the processor 's  reach  a n d  accessed
either as paged memory  (like the BBC
micro's R O M s )  o r  t h r o u g h  a  f e w
locations b y  g iv ing commands  to  the
video d isp lay  hardware.  T h e  method
used to program the 6845 is an example
of a more complex version of this.

The s e c o n d  c o m m o n  m e t h o d  o f
obtaining large numbers of colours has
fewer va r i a t i ons .  A l l  g r a p h i c s  a r e
accessed i n  a  s im i la r  manne r  t o  the
teletext g raph ics  f ound  o n  t h e  B B C
micro's mode  7—that  is ,  a  by te  p re -
cedes the  graphics and  def ines t he i r
colour. This has the obvious disadvan-
tage o f  requi r ing  by tes  t o  def ine  t h e
colour and no pixels can appear in such
bytes.

There is. however,  another  method
which is rarely used. It is implemented
very successfully on the Atari range of
computers a n d  i n v o l v e s  r e d e f i n i n g
colour registers du r ing  a scan o f  the
screen as a result of an interrupt. Atar i
have christened this technique the Dis-
play List  Interrupt (DLI). I t  may  sound
rather complex but application is rela-
tively simple.

This method has disadvantages, but
can be implemented on any BBC micro
without add i t iona l  h a r d w a r e  a n d  a s

such is very useful in commercial  soft-
ware. a n d  t h e  b a s i c  i d e a  c a n  b e
expanded i n  var ious  ways,  wh ich
describe. T h e  d isadvantages  t h e m -
selves a re  la rge ly  a  mat te r  o f  incon-
venience y o u  c a n n o t  r e d e f i n e  a
colour c lean ly  w h i l e  i t  i s  be i ng  d i s -
played, a n d  t h e  p rocesso r  i n te r rup t
overhead i s  s l i gh t l y  inc reased.  T h e
results, however, show that the advan-
tages far outweigh the disadvantages.

There a r e  t w o  techniques t o  ca r ry
this ou t  on  the  BBC,  bu t  on ly  one  i s
described in detail here. The other can
only be used i f  no other interrupts are
occurring and the screen is in mode 2;
but w h y  bother  w i th  th is  technique i f
you can  afford the  memory  overhead
for mode 2 anyway?

The f i rs t  m e t h o d  invo lves  t rapp ing
two of  the BBC micro 's  housekeeping
interrupts t h e  i n t e r r u p t  t o  i n d i c a t e
that the screen is being updated and all
the top of screen conditions now apply,
and the t imer interrupt which tel ls the
microprocessor that it needs to change
a colour now.

What happens is that the t imer is set
at the top of the screen (and after any
subsequent i n t e r r u p t  i f  s e v e r a l
changes a re  required)  s o  that  a t  any
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Beasty is a registered trade mark of
Micro-Robotics, Cambridge, England.
The Beast), System is made in England by
Micro-Robotics.

Beasty can be linked to many
construction sets,

Many people will  be famil iar  with the Beasty's servos. Mil l ions are made
each year by Futaba of Japan for controll ing model  aeroplanes, boats and
cars. The standard servo is extremely  powerful  and can be posit ioned to an
accuracy of I ' .
The Beasty is a Brit ish invention which controls up to eight of these servos
over an infra-red link from your computer.  The low cost and unique
adaptabi l i ty of Beasty make it a firm favour i te  in schools and at home for
learning about Robotics. I t  can also be found in many universit ies where  it is
being used with the Micro-Robot ics SNAP vision system to build 'seeing'
robots.

, Z \  P l e a s e  phone or  write to

us for the comple te
C o m m o t i o n  handbook.

'COMMOTION
C O M P U T E R  O P E R AT E D  M O T I O N

241 Green Street,
Enfield, Middlesex
EN3 7SJ

Telephone:
01-804-1378

this one does 30 MPH!

Beasty works with the BBC B,
Commodore 64, Spectrum
and Spectrum plus.

Beasty can do all sorts of things
...from typing

Explore the exciting world of
Robotics with the new infra-
red remote controlled Beasty.
Beasty links your home
computer  to model cars, robot
arms, construction sets and
anything else you can dream
up — how about a spider that
walks?

- . to  chemist,'

...to controlling TV's and video
replacing the remote control

handset

Ordering information
8 channe l  In f ra - red  Beasty
c o m p l e t e  w i th  t r a n s m i t t e r
rece ive r  and ba t te ry  holder,
s o f t w a r e  and d o c u m e n t a t i o n
avai lab le  fo r  the BBC,
S p e c t r u m  and  C o m m o d o r e  64.

4 channe l  Beasty  inc. so f tware ,  P - B M I - B B C
cab le  and  documen ta t i on .
S tanda rd  Beasty  servo P - S P 1 2 8
Beas ty  arm m e c h a n i s m  (3 servos P - A R M I
a n d  Beasty  also requi red)
Beast) ,  mode l  base P - B A S E I
All prices include VAT. P and P £1.25.
Export and Trade prices on application.

P - B M I R B - B B C  £ 4 9 . 9 5
P-BMIRB-SPEC E 4 8 9 5  0  V I S A
P-BMIRB-C64  1 4 9 . 9 5

£ 2 9 9 5  0

C14•50
£ 3 9 9 5  0

£75.00

Name

Address

Post Code



point, the value in  the t imer  indicates
the position of the electron beam as it
traces out  the picture on  the  display.
The timer can cause an interrupt after a
given count has been reached and thus
when the electron beam is at a specific
point on the screen.

This ar t ic le  and  the  fo l low-on nex t
month expla in how  to  implement  th is
technique on the BBC, f i rst  to  change
colours and next month expanding this
to split the screen into several different
modes.

Electron users, please note that due
to the use of the spare system via t imer
in the Beeb, this software will not work
on your machines y e t .

Before going any further, I ' l l  explain
the v ideo ULA as  i t  has to be  direct ly
accessed by  the software ra ther  than
using calls such as VDU19. As a point of
interest. I  d iscovered t h e  me thod  o f
operation of the ULA by connecting the
ULA chip select to the microprocessor
NMI (Non Maskable Interrupt) l i ne  so
that, whenever  t he  operat ing sys tem
accessed t h e  ULA ,  a n  in te r rup t  o c -
curred and a  shor t  rout ine saved the
registers.

The ULA consists of two registers, a
control register  and a  palette register
located a t  8,FE20 and 8,FE21 respect-
ively. and I' l l explain the control regis-
ter nex t  month.  T h e  pa le t te  reg is te r
consists o f  1 6  f o u r - b i t  w r i t e - o n l y
locations. Each location is written-to by
placing the data on the lower four bits of
a byte where the top four bits contain
the address. Thus  wr i t ing  a  va lue  o f
8,0x t o  8,FE21 w i l l  w r i t e  t o  t h e  f i r s t
location. & i x  the second and so on. The
lower f o u r  b i t s  con ta in  t h e  phys ica l
colour Exclusive ORed with 7.

The f u n c t i o n  o f  e a c h  o f  t h e s e
locations d e p e n d s  o n  t h e  c u r r e n t l y
selected sc reen  mode .  F o r  m o d e  2 ,
each l o c a t i o n  c o r r e s p o n d s  t o  t h e
appropriate l o g i c a l  c o l o u r .  T h u s
writing 8 ,00  t o  l oca t i on  &FE21 w i l l
define the background colour (colour 0)
as l og i ca l  c o l o u r  7  ( r e m e m b e r  t h e
physical colour is Exclusive ORed with
7). Two-co lour  modes  a r e  a l so  re la -
tively s imp le .  H e r e ,  e i g h t  l oca t i ons
must be set for each colour: locations 0
to 7  determine co lour  0, and  8  to  8,,F
determine colour 1. Note that not set-
ting each group of eight locations to the
same value can cause some interest-
ing effects.

Finally, f o r  four  co lour  modes,  t h e
relationship b e t w e e n  c o l o u r s  a n d
locations i s  m o r e  c o m p l e x .  F o u r
locations must  be set  for each co lour
but these are not grouped together as
for two-colour modes; colour 0 is con-
trolled by locations 8,0x, & i x .  8,4x and
8,5x, colour 1 by 8,2x, 8,3x, 8,6x, and 8,7x,
colour 2 by 8,8x, 8,9x, &Cx and &Dx and
colour 3 by &Ax, 8,Bx, &Ex and 8,Fx.

This brings us to the program, which
is in the form of a procedure that can be
used in Basic, or the machine code may
easily be used by itself. A short (15 line)
routine is patched onto the beginning of
the program to form a demonstration of
the procedure and to il lustrate its use.

PROCsetdlis r e q u i r e s  o n e  p a r a -
meter in the form of the start address of
a block of  data in memory  which con-
tains a  se r i es  o f  t h r e e  b y t e  en t r i es
arranged a s  fo l lows.  By tes  ze ro  and
one contain a  value to be  wri t ten in to
the V IA t ime r  thus determin ing when
the next DLI wil l  occur. Byte two is split
into t w o  nibbles,  t h e  uppe r  f ou r  b i t s
selecting which colour is to be changed
(colour 1 i n  t h e  example ,  hence  t h e
OR8,10 in l ine 50; colour 2 would be 8,20
and so on) and the lower four providing
the colour  i t  is to be changed to. This

colour does not  need to  be  Exclusive
ORed with 7. This table of entries is ter-
minated by an entry with all three bytes
set to &FF. Please note that the final DLI
must occur before  t h e  bot tom o f  t he
screen to  prevent  spur ious interrupts
being generated.  T h e  demonst ra t ion
routine simply sets the data up so that
coloured bands will be produced span-
ning four lines in colour 1, mode 6. Note
that Line_Val i s  only &260 for modes 6
and 3,  l e  those w i th  25  l ines  o f  text.
Selecting a  m o d e  w i t h  3 2  l i nes  w i l l
cause t h e  b a n d s  t o  c o v e r  a p p r o x i -
mately five lines.

The main  procedure is  largely  self-
explanatory i f  y o u  a r e  fam i l i a r  w i t h
machine code and understand the  in-
formation above.  There  i s  a  common
section f r om l i ne  10000 to  10480, fo l -
lowed by  a  ser ies o f  routines, one  o f
which is selected by line 10340 depend-
ing o n  t h e  cu r ren t  sc reen  m o d e  ( a s
found at line 10010). If you wish to shor-
ten the routine and tai lor it to a specific

1GRAPHICS

application, you can use only the rou-
tine appropriate to the particular mode
you will be using and delete the others;
the selected routine should be inserted
from line 10340 to 10349.

A po in t  to  note i s  that  the f i rs t  DLI
timer va lue has  & l A B  added to  i t  by
lines 10050 and 10060 to a l low for the
blank area at the top of the screen. This
value is valid for •TV. Using •TV to shift
the screen has no effect on the DLI rou-
tine as the DLIs are referenced from the
frame sync. not  the f irst l ine of screen
data. Therefore,  us ing  • T V  shi f ts  t h e
display relative to the DLI changes.

Finally, there are two other rout ines
appended to the program. PROCdlisoff
and PROCdlison. These allow the inter-
rupts to be deselected and reselected
from wi th in a  program i f  the program
needs to extend the DLI data. Note that
the DLI data is portable between modes
with t h e  s a m e  n u m b e r  o f  co lou rs ,
though take into account the difference
between 25 and 32 line modes.

There are a couple of general points
to r emember.  F i rs t ,  y o u  m a y  no t i ce
slight f l i cker  w h e n  runn ing  t h e  p r o -
gram. caused by the DLI interrupts not
having p r i o r i t y  o v e r  t h e  o p e r a t i n g
system. To cure this totally, a re-entrant
DLI and operating system interrupt rou-
tine is required. While this is possible, it
makes the software operat ing system
dependent as  ca l ls  have to  b e  made
into t h e  O S  R O M  i t s e l f  r a t h e r  t h a n
through the vectored calls in page &FF.
Advanced p rog rammers  m a y  l i k e  t o
reduce the problem by disabl ing inter-
rupts t h e y  a r e  n o t  u s i n g ,  t h e r e b y
minimising the chance of conflict. The
flicker b e c o m e s  i n c r e a s i n g l y  p r o -
nounced as more DLIs are added and
the chance o f  in ter rupts  c lashing i n -
creases, so  select  your  screen layout
with care.

Next, it is best to arrange for a DLI to
change a  co lour  that  i s  no t  current ly
being displayed, as this way the fl icker
caused b y  a l l  t h e  reg is ters  fa i l ing t o
change at once does not appear on the
screen.

Finally, if you are running very short
of memory,  use CLEAR to  remove al l
the variables after using PROCsetdlis,
then re-dimension the two arrays—the
one containing the DLI data and the one
containing t h e  m a c h i n e  c o d e ;  t h e
length o f  the  la t ter  a r ray  i s  g iven b y
FNassemble (0,&D000)—as t h e y  w i l l
then cover the same area of memory as
the or ig inal  a r rays  which w i l l  be  pre-
served, but all other variables will have
been deleted.

Tristram Mabbs listing and
instructions on entering the
program are on yellow page
101

ACORN USER APRIL 1985

75



DISK
40180

ai



One finger and halfa brain
are all you need to make music

on the new Music System.

You're looking at a composer.
It's hard to believe, I know. But

with the aid of The Music System
program, he has just written a
whole 'song' completely by himself.

Clever box
"Toxteth Dawn" is the name of

the 'song:
It's a love song.
Without any knowledge of

music he bought the music system
program, went home,
booted it up on his dad's
BBC B and started to
create.

He used the synthe-
siser part of the program
to make a few noises.

Added a pinch of an old song from
the Song and Sound Library.

Laid down some percussion.
And put a hint of bassoon and
strings over the top.

And hey presto.
The musical answer to zits.

"Toxteth Dawn:'
Because his dad's computer

had a printer as well, the program
even printed out the composition
in full musical-manuscript form.

So he could show it to the rest
of the band. And they could sax
'WOSSAT?'

Isn't it time you
became a corn poser
too?

The brand new
Music System from
Island Logic.
DISK PACK L2.4.95 INC VAT. CASSETTE 1 (SYNTHESISER, KEYBOARD. SONG AND
SOUND LIBRARY) £12.95 INC VAT. CASSETTE 2  (EDITOR, PRINT-OUT, SONG
AND SOUND LIBRARY) £12.95 INC VAT PLEASE ADD £1.25 P& P PER ORDER AND
SEND A CHEQUE/PO. ACCESS OR VISA CARD NO. WITH ORDER TO SYSTEM,
12 COLLEGIATE CRES., SHEFFIELD 510 28A. (CREDIT CARD HOTLINE 0742 682321).

THIS PROGRAM IS RECORDED ON THE HIGHEST POSSIBLE
QUALITY DISKS, AS SUPPLIED BY MEMOREX
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ACCOUNT NUMBER

SIGNED

CREDIT CARD EXPIRY DATE

DATE

CODE PRODUCT NORMAL PRICE
( I n a  VAT)

DISCOUNT OFFER PRICE
(Ind VAT )

PAYMENT
enclosed

SNB 26 Acornsoft P-System (BBC)* E299 E25 E274

SCB 03 Acornsoft View ROM cartridge (Electron)" £49.80 E20 E29.80

SCB 07 Acornsoft ViewSheet ROM cartridge (Electron)" E49.80 E20 E29 80

RAU 1 Five Acornsoft ASK titles (BBC/Electron)
as specified here: 1
2 3
4 5

E49.75 E25 E24,75

RAU 2 Seven Acornsoft Mirle titles (BBC)t
(see also page 131 of this issue)

E174.65 E60 E109 65

RAU 3 One Acornsoft Electron cassette (excluding Elite)
as specified here'

E9 20 E2 E7.20

RAU 3 One Acornsoft Electron cassette (excluding Elite)
as specified here'

£9.20 E2 E7.20

SBD 25 Acornsoft Electron Advanced User Guide E9.95 E2 £7.95

RAU 4 One Acorn Electron games ROM cartr idge"
as specified here

E14.95 E3 El 1 95

RAU 5 One Acornsoft BBC cassette (excluding Elite)
as specified here'

E9,95 E2 E7.95

COUPON OFFER

BBC CASSETTES

Aviator
Maze
Snooker
Tetrapod
Volcano
Black Box/Gambit
Bouncer
Seventh Star
Firebug
Quondamn
Labyrinth
Go
Phi losophers Quest
Monsters
Snapper
Rocket Raid
Arcade Action
Sphinx Adventure
Cube Master
JCB Digger
Chess
Sliding Block Puzzles
Meteors
Arcadians
Planetoids
Super Invaders
Castle ol Riddles
Missile Base

1
xcewsw c'mAls AccosanG"As oosto co's

t i k e t e 0 t 9  ,„ortiocto°'°4°.°

Acoasset GAMES A c o t o Bs GAMES

p j e a d i a n S  8  t t t e l i e l lseow.0.0.

ELECTRON CASSETTES

ASK TITLES

SAVE UP TO
M O  ON THESE

AU OFFERS!
IN THIS MONTH'S discount scheme exclusive to Acorn User readers,
you can save as much as E160 on Acornsoft products ranging from the
P-System languages to run on the 6502 second processor, to games
cassettes for the BBC micro and Electron.

Just cut out any of the coupons opposite and send them to Vector
Marketing wi th  the  form below— carefully f i l led i n ,  o f  course— and
your remittance.

Indicate which i tems you  wish t o  purchase b y  entering the  d is-
counted price of each article or set of articles in the right-hand column
of the box. At the foot of the column please show the total amount you
are paying. When making your choice of  software you wi l l  need in
some cases to specify the title(s) that you want.

Only one coupon per item may be used. Closing date for receipt by
Vector Marketing (London Road, Wellingborough. Northants NN8 2RL)
of coupon(s), completed form and remittance is May 31, 1985.

Philosopher's Quesi
Monsters
Snapper
Sphinx Adventure
Maze
Meteors
Planetoids
Draughts/Revers,
Snooker
Starship Command
Hopper
Crazy Tracer
Free Fall
Boxer
Firebug
Go

Facernaker
Hide A Seek
Let's Count
Number Gulper
Number Puzzler
Number Chaser
Children trom Space
Cranky
Table Adventures
Words Words Words
Podd
Juggle Puzzle
Squeeze

PLEASE SEND ME (POST AND PACKAGE FREE) THE ITEMS INDICATED ON THIS FORM

NAME

ADDRESS

P O S T CODE

I ENCLOSE A CHEQUE/PO PAYABLE TO VECTOR MARKETING FOR E

PLEASE DEBIT MY ACCESS BARCLAYCARD

*Requires a second processor
"Requires a Plus-1 t 4 0 - t r a c k  disc only TOTAL REMITTANCE

Send this form with your  remittance to: Acorn User Offer (2), Vector Marketing, London Road, Wellingborough, Northants
NN8 2LR. Offer closes May 31, 1985.
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TO THE READER:
rhis coupon entitles you to a saving of £25 on the tax-inclusive price
of an Acornsoft P-System. Only one coupon may be used towards
he purchase of each P-Systern.This coupon cannot be used to gain

a saving on any other item.
Acornsoft Ltd reserves the right to refuse defaced or

damaged coupons orthose that have not been validly redeemed.
(This product requires a second processor)

SCB 03

TO THE READER:
This coupon entitles you to a saving of £20 on the tax-inclusive price
of an Acornsof I View ROM cartridge. Only one coupon may be used

towards the purchase of each View ROM cartridge. This coupon
cannot be used to gain a saving on any other item.

Acornsoft Ltd reserves the right to refuse defaced or damaged
coupons or those that have not been validly redeemed.

(This product requires a Plus 1)

TO THE READER:
This coupon entitles you to a saving of E25 on the tax-inclusive pc

of any five Acornsoft ASK titles. Only one coupon may be usec
towards the purchase of any five ASK titles. This coupon cannot

used to gain a saving on any other item.
Acornsoft Ltd reserves the right to refuse defaced or damaged

coupons or those that have not been validly redeemed.
(These products are for the BBC or Electron)

RAU 4
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TO THE READER:
This coupon entitles you to a saving of E60 on the tax-inclusive pi

of all seven Acornsoft Mirle titles. Only one coupon may be used
towards the purchase of all seven Mirle titles. This coupon cannot

used to gain a saving on any other item.
Acornsoft Ltd reserves the right to refuse defaced or damaged

coupons or those that have not been validly redeemed.
(This product is available only on 40 track disc)

RAU 2

RAU1

TO THE READER:
This coupon entitles you to a saving of E3 on the tax-inclusive price
Df any Acornsolt Electron games ROM cartridge. Only one coupon
may be used towards the purchase of any Electron ROM cartridge.

This coupon cannot be used to gain a saving on any other item.
Acornsoft Ltd reserves the right to refuse defaced or damaged

coupons or those that have not been validly redeemed.
(These products require a Plus 1)

TO THE READER:
This coupon entitles you to a saving of £20 on the tax-inclusive prk
of an Acornsoft ViewSheet ROM cartridge. Only one coupon may b

used towards the purchase of each ViewSheet ROM cartridge.
This coupon cannot be used to gain a saving on any other item.
Acornsoft Ltd reserves the right to refuse defaced or damaged

coupons or those that have not been validly redeemed.
(This product requires a Plus 1)
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TO THE READER:
rhis coupon entitles you to a saving of £2 on the tax-inclusive price
of any Acornsoft Electron cassette (except Elite). Only one coupon

may be used towards the purchase of any Electron cassette.
This coupon cannot be used to gain a saving on any other item.
Acornsoft Ltd reserves the right to refuse defaced or damaged

coupons or those that have not been validly redeemed.

TO THE READER:
This coupon entitles you to a saving of £2 on the tax-inclusive pric
of any Acornsoft Electron cassette (except Elite). Only one coup'

may be used towards the purchase of any Electron cassette.
This coupon cannot be used to gain a saving on any other item

RAU 3

TO THE READER:
This coupon entitles you to a saving of E2 on the tax-inclusive price
of any Acornsoft Electron Advanced User Guide. Only one coupon
may be used towards the purchase of an Electron Advanced User

Guide.This coupon cannot be used to gain a saving on any
other item.

Acornsoft Ltd reserves the right to refuse defaced or damaged
coupons or those that have not been validly redeemed.

TO THE READER:
This coupon entitles you to a saving of £2 on the tax-inclusive pric
of any Acornsoft BBC cassette (except Elite). Only one coupon ma

be used towards the purchase of any BBC cassette. This coupon
cannot be used to gain a saving on any other item.

Acornsoft Ltd reserves the right to refuse defaced or damaged
coupons or those that have not been validly redeemed.
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VALID UNTIL MAY 31.1985

VALID UNTIL MAY 31 1985

VALID UNTIL MAY 31, 1985

Acornsoft Ltd reserves the right to refuse defaced or damaged
coupons or those that have not been validly redeemed.

VALID UNTIL MAY 31.1985
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Get the full story

DEALER & OEM
ENQUIRIES
WELCOME

DOT MATRIX /) OC PAL
PRINTER
sc-l000

GUARANTEE,
• any machine 1 0 U n d
be delettoot kosher s t i ,

• • r a p e  normal wear ari•
1 within us  months •-••

irchase, we wil l  rep la i r
it f r e t  o f  charge

within 48
hours

E M •
100 CPS • Centronics and Serial Interface • Tractor and FriCtiOn
Feed.

TYPE & TALK
SPEECH

COMPUTER

E r n
Instant conversion of typed ASC1 I text into speech • Unlimited
vocabulary •  Centronics and Serial RS232 or 423 interfaces.

from CIVIC
The new range of peripherals from CMC represents
outstanding quality at the best prices around. Full details
and colour leaflets on each product are available on
request—call us on Cambridge 355404.

ALL PRICES INCLUDE VAT

DOT MATRIX
PRINTER
SC- 1200

usys°
Istsc

COPAL

GUARANTEE,
rho

Li aoy goachlne o toot '
to toe deem,.
throsigh normal wear and
rear'  wi th in pa months ol
PPrchase. w e  will replace

A free of charge
within 48

hOurs

Air
t20 CPS •  Near Letter Quality optior —Ailable •  Centronics
Parallel Serial Interface (option).

NAMAL
DISK DRIVES
I S ing ie  Disk Dr ive  3  D u a l  Disk Dr ives lverekal )
2 Single Disk Dr i ve  w i th  PSU D u - a l  Disk DOVCS

t248

NLQ
£285

TEAC 5'/,' Drive • Choice of capacity from I 25 KBytes to I MByte
• High-speed data access.

from
020

Cambridge
Microcomputer

Centre
153-54 East Road, Cambridge CBI 1DD
Telephone (0223) 355404 Telex 817445
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GRAPHICS

WATCH
YOUR
SCREEN FOR A

A P R O G R A M  t o  p lo t  equat ions s o
you c a n  c h e c k  y o u r  m a t h s
homework a n d  i m p r e s s  y o u r

teacher -and  a n y  par t icu lar ly  ar t is t ic
results can be dumped. The basic idea
behind Graph is to represent a sheet of
graph paper  on  the  screen. The  p ro -
gram wi l l  accurately plot any sensible
mathematical function in the cartesian
plane. By convention, Y is evaluated on
the vertical axis as a function of X along
the horizontal.

The program provides various func-
tions and controls over  output format.
Considerable precision is  achieved in
mode 0, although this requires 32k, and
the use of a moni tor  is recommended
for readability. However, a mode 7 Help
screen can be accessed at any time.

I have def ined t h e  plott ing a rea  so
that, in the default mode, both axes are
drawn f rom -  10 to  +  10 (20 uni ts  i n
length). T h e  B B C  m i c r o ' s  g r a p h i c s
screen o f  1280 x 1024 p i xe l s  c a n  b e
conveniently ' rounded'  to  1200 ,, 1000,
providing essen t i a l  m a r g i n s  a t  t h e
screen boundar ies .  A  o n e - l i n e  t e x t
window is required at the bottom of the
screen for  display of input and format
code. Mode 0 accommodates 32 l ines
of text, which means that mode 0 text is
1024 divided b y  32 p ixe ls  h igh,  l e  32
pixels, leaving a maximum available Y-
axis length, including the two borders.
of 968 pixels (1000 -  32).

To e n s u r e  p lo t t ing  accuracy.  i t  i s
desirable t o  main ta in  a n  X:Y sca l ing

ACORN USER APRiL 1985

1

Nigel Jennings' Graph program
allows you to plot equations on screen

that can be represented exactly by the
computer. This is readily achieved with
the X-axis, where 1200/20 = 60. Reduc-
ing t h e  Y- a x i s  l e n g t h  s l i gh t l y  g i v e s
960 -  20 -  48, s o  w e  h a v e  a  p lo t t ing
ratio of 60:48, or an intrinsic scaling Y =
0.8X -  this i s  a  measure  of  how much
the Y-ax is  i s  'compressed'  compared
with the X-axis. By coincidence we now
have exactly 32 pixels spare in the Y-
direction (1024 -  960 -  32), and  so  can
have equal  marg ins  o f  16 a t  top  and
bottom. The  X-axis marg ins  wo rk  ou t
conveniently at 40 on each side.

As the axis origin will be variable it is
sensible to relocate the graphics origin
with a  VDU 29  cal l :  t he  defaul t  X-co-
ordinate i s  g iven b y  40 + 1200/2 -  640
and t h e  Y-co -o rd ina te  b y  ( 3 2  + 16)
+ 960/2 -  528.

Figure 1 (not to scale) i l lustrates the
above arrangement.

Addressing the screen
To enable the axis origin to be changed
during execut ion o f  the  program.  the
screen is addressed by reference to the
current g raph ics  o r i g in  co-ordinates.
relative to the margins. The signif icant
points of each axis have the relative co-
ordinates shown in figure 2.

It can b e  seen  tha t  w h e n  t h e  ax i s
origin (XAcY0,YA°/0) has the default  co-
ordinates of 640,528. the X-axis is plot-
ted f r o m  s c r e e n  pos i t i ons  -  600 t o
+ 600: the Y-axis is plotted from -  480
to +  480.

The scale factor can also be changed
during program execution, but plotting
calculations must take account of both
the 60:48 scaling and the current scale
factor (SF).

For evaluat ion of  the function to  be
plotted, all values must be scaled up to
'real-life' m a g n i t u d e .  X - v a l u e s  a r e
incremented b y  t h e  p r o g r a m  s ta te -
ment:

FOR X = (40 -  XA%)/60/SF TO
(1240 -  XAl'/0)/60/SF STEP 0.1/SF

Irrespective o f  the  ax is  or ig in  o f  the
scale fac tor,  t h i s  express ion a lways
produces 2 0 0  X - v a l u e s  ( a c t u a l l y,
certain scale factors produce one extra
X-value). At the default scale factor of 1,
the values range from -  10 to +  10. I f .
the scale factor is increased to 2 then
the X-values range from 5  to +  5. X-
values a re  plotted a t  a  densi ty o f  s ix
pixels per point (1200/200).

When t h e  funct ion h a s  b e e n  e v a -
luated fo r  each X-value to  produce a
corresponding Y-value, i t  is necessary
to scale down again to the magnitude
required to  p lo t  each X-Y co-ordinate
on t h e  g r a p h i c s  s c r e e n .  T h i s  i s
achieved by mult iplying the X-value by
60 x SF and the Y-value by 48 x

1023

31

1200

TEXT WINDOW
I t

- t -
32

- O .  1 7 9 - r

Figure 1. H o w  the 'Graph '  p lot t ing area i s
defined, w i th  marg ins  all  round and a one-
line text window to display input and format
codes

A similar process is used to calculate
and pr in t  the scale points along each
axis. Here the expression for the X-axis
is incremented in steps of 120 and the
Y-axis in steps of 96 to produce gradu-
ations and scale points at 20 intervals
on each axis. Again ,  the  scale points
are ca lcu lated w i t h  re ference t o  t he
scale f a c t o r  a n d  t h e  60:48 sca l ing .
Whatever t h e  s c a l e  f ac to r,  t hough ,
exactly 20 intervals are always gradu-
ated o n  e a c h  ax i s :  o n l y  t h e  va lues
assigned t o  each  graduat ion change
according to the scale factor and axis
origin.

This symmet ry  has  one  drawback.
overcome b y  t h e  p r o c e d u r e  t h a t



prompts f o r  a n d  execu tes  n e w  a x i s
origin c o - o r d i n a t e s .  PROC_ORIG IN
contains a pair of functions that round
up each new  co-ordinate input  to  the
nearest value that  wi l l  p roduce scale
points o f  e v e n  magn i tude  a b o u t  t h e
axis origin. Otherwise the unt idy situ-
ation can arise where arbitrary X and Y
co-ordinates wi l l  no t  intersect exact ly
at zero, because the graduat ions a re
'fixed' on each axis. The alternative but
more involved approach is to calculate
variable graduations.

It is confusing but  purely coinciden-
tal, by the way, that the margin relat ive
to which the Y-axis is addressed and its
intrinsic scaling are both 48.

Control codes
Output format and p rogram funct ions
are controlled by a series of codes that
can be entered whenever the computer
prompts for input. There are two types
of code: pr int  control codes select pre-
sentational features, operating with on/
off logic. The  current ly  selected pr in t
control codes  a r e  d isp layed o n  p r o -
gram init ial isation whenever a code is
changed o r  when  t h e  use r  requests.
Program c o n t r o l  c o d e s  d e t e r m i n e
changes to the normal execution of the
program a n d  h a v e  immed ia te  effect.
The effect of each code is shown in the
box on page 85.

The p rog ram needs  t o  d is t inguish
control codes from potential funct ions
for plotting. It achieves this by placing
all t h e  code  mnemon ics  (except  t h e
Help and  Repeat  codes,  w h i c h  need
separate attention) in an array, C o d a
All i npu t  i s  tested aga ins t  th is  a r r a y
and, i f  a correspondence is found, the
control code is executed appropriately.
The status ( t rue o r  false) o f  the pr in t
control codes i s  recorded b y  another
array, C o d e % .  T h e  s t r u c t u r e s  o f
C o d a  a n d  C o d e %  a t  defau l t ,  a r e
shown in figure 3.

Error handling
The scope o f  the  p rogram i s  great ly
increased by specifically handl ing four
errors that a wide class of functions will
create. These manifest themselves as
the computer errors 'Division by Zero',
'Too B ig ' ,  'Negat ive  Roo t '  a n d  ' L o g
Range'. Examp les  a r e ,  respect ive ly,
1/X. 1/X with SF -  5, SOR(X), and X1s1.5.
Such e r r o r s  a r i s e  i n  PROC_PLOT,
while attempting to  evaluate and p lo t
the express ion,  f o r  s o m e  pa r t i cu la r
value or interval of X.

All e r ror -hand l ing  i s  conta ined  i n
PROC_ERROR, w h i c h  s u i t a b l y  i n -
creases the current X-value and then
re-calls PROC_PLOT w i t h  n e w  pa ra -
meters. Certain complicated functions
may cause this process to be repeated
several t imes in succession before un-
interrupted p lo t t i ng  r e s u m e s .  O t h e r

'treatments' a r e  poss ib le  a n d  w o r t h
considering i f  the user  has  p rob lems
with some exotic function he wishes to
plot. PROC_ERROR also traps Escape
and syntax errors in input.

Remaining e r ro r s  w i l l  have  o n e  o f
two effects: the computer  may ' recog-
nise' that  i t  is unable to p lot  the func-
tion, a n d  r e t u r n  d i r e c t  t o  t h e  i n p u t
prompt, or it may fail to plot the function
correctly and produce garbage (often
in the fo rm o f  c losely packed vert ical
lines) -  a c h a n g e  o f  s c a l e  f a c t o r  o r
origin may help here.

GOTO has been complete ly  e l imin-
ated by the statement

ON ERROR PROC_ERROR

After er ror -hand l ing ,  execu t i on  c o n -
tinues from the statement immediately
following t h e  O N  ERROR statement ,
which here is the main program Repeat
loop.

One remaining problem arises when
plotting with a  sol id plot  l ine functions
containing Tan  X. Tan  is  evaluated as
an internal function which contr ives to
'ignore' those values for which it is not
defined ( recal l  TanX  S inX /CosX) .  A s
a consequence, the ' jumps'  are traced
out by the plot  line. I f  you are desper-

1  Y (1008—VA%)
(40 — XA%) ( X A %  YA%)

(48 V A % )

(1240 X A % )

Figure 2. Relative co-ordinates for the sig-
nificant points of each axis

ate, the  fo l lowing unwie ldy  statement
will cure the problem:

8050 IF NOT Code%(6) AND
INSTR(AS,"TAN") AND
ABS(Y) 5 / S F  AND
SGN(Y)< S G N ( Yv a l u e s
(I% = 1)) PLOT
4,X*60*SF,48 -  YAc/0

An example of 'other treatments'l

Program structure
A few other points are worth looking at
with regard to the program listing. The
string var iab les  AS, w h i c h  ho lds  t h e
current input,  a n d  B$,  wh i ch  ho lds  a
copy o f  the  l as t  funct ion plot ted,  a r e
each assigned wi th an  over-generous
78 b lank spaces a t  l ines 700:800. A s
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many readers wi l l  know, considerable
memory space can  b e  saved b y  f i rs t
assigning s t r i ngs  t o  t h e i r  m a x i m u m
likely leng th  ( i f  t h e  ac tua l  l eng th  i s
going to vary).

INKEYS t imers  a re  used to  prov ide
maximum display periods for the Help
screen and pr int  control codes display
of a p p r o x i m a t e l y  e i g h t  a n d  f i v e
seconds respect ively.  A  q u i c k  t a p  o f
any key will resume program execution
immediately. T h e  d e l a y  du ra t i on  i s
easily c h a n g e d  t h e  a r g u m e n t  t o
IN KEYS is centiseconds.

The program resolves to a short loop
calling the  pr incipal  procedures.  Th is
structure faci l i tates er ror  handling, as
we h a v e  s e e n ,  a n d  a l l o w s  m o d e
changes i n  con junct ion  w i t h  PROC_
HELP (mode cannot be changed f rom
within a procedure). Following conven-
tion, t h e  a x e s  a r e  d r a w n  be fo re  t h e
graph i s  p lo t ted,  b u t  f o r  c l a r i t y  t h e
scales are drawn afterwards.

ENDPROC is frequently used to force
a p r e m a t u r e  e x i t  f r o m  p rocedures .
Whether t h i s  i s  g o o d  p r o g r a m m i n g
practice i s  pe rhaps  debatable,  b u t  i t
gives a  m i n o r  speed  advantage a n d
simplif ies p rog ram structure.  O n  that
note, E L S E  i s  u s e d  i n f r e q u e n t l y
because BBC Basic does not possess a
structured IF T H E N  E L S E  E N -
DIF construct and one- l ine IF E L S E
statements c a n  b e c o m e  t i r e s o m e l y
long: two  exclusive IF statements are
probably executed just as quickly.

In PROC_INITIALISE, VDU 29  re lo -
cates the graphics or ig in and VDU 28
defines the text window: for a one-l ine
window the bottom-Y and top-Y para-
meters a r e  i d e n t i c a l .  A  g r a p h i c s
window is  not  defined; t he  on ly  p lace
that graphics p lo t  outside the def ined
area is in the text window, where they
are 'wiped out '  by  scrol l ing (for which
reason the function str ing must  be re-
printed after input).

PROC_PLOT i s  responsib le  f o r  t he
principal funct ion -  plotting the graph.
If a solid plot line is selected it is import-
ant to  posi t ion the  graphics cursor  a t
the exact  start ing po in t  o f  the  graph,
otherwise a spur ious straight l ine wi l l
trace the  cursor 's  pa th  f r om t h e  las t
point plotted (usual ly the top of the Y-
axis). T h e  func t ion  t o  b e  p lo t t ed  i s
evaluated f o r  e a c h  X - v a l u e  b y  t h e
powerful EVAL(AS) statement.  A  201-
element a r r a y,  Yv a l u e s ,  h o l d s  t h e
value of the plotted function for each X-
value, and is used for the Superposition
function.

PROC_SCALE calculates t he  posi t -
ioning o f  t h e  s c a l e  p o i n t s  t h a t  a r e
printed a t  t h e  g raph ics  cu rso r  us ing
VDU 5. The scales are formatted using

&02010A, w h e r e  0 2  i s  f i x e d
format, 01 is  one decimal place and OA
is f ield w id th  of  10. VDU 4  and @ %  =
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At last . . .

the AFFORDA

To: INTERGALACTIC ROBOTS LTD
Unit 208, 22 Highbury Grove
London N5 2EE

Please send me more information and an
order form for ZERO 2.
Name
Address

Postcode

84

AU I

ZERO 2 T H E  FIRST TRUE ROBOT FOR UNDER E100
Zero 2 is a small robotic device equipped with wheels, pen, lights, line follower
and two tone horn, which is controlled by electronic signals through a cable
from the computer. It connects easily to the BBC microcomputer via a special
adaptor cable. It is capable of precision movement in forward, backward or
turning motions to accuracies of 1.0mm or one degree. Included in the soft-
ware is an interface to Logotron LOGO, and many utility programs.
In the next few months Zero 2 will have many more abilities. An on-board
expansion connector allows up to two other printed circuit boards to be
plugged in: a bump sensor, hole sensing and speech synthesis, for example. A
two way infra-red link will soon be available that will do away with the need
for an umbilical connection to the microcomputer.
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&OA cancel these sett ings a t  the pro-
cedure end.

As the procedure visits every scale
point on the axes it is more efficient at
drawing the  graduat ions than PROC_
AXES. Because  the  sca le  po in ts  a r e
symmetrically p l a c e d  a g a i n s t  e a c h
graduation. t h e  e n d  po in ts  overhang
the axes by half a character. Hence the
need for the margins around the plot-
ting area, the Y-axis fortuitously having
a margin of exactly half the height of a
mode 0 character.

PROC_ORIGIN, wh ich  hand les  n e w
axis origin co-ordinates, arbi t rar i ly  re-
stricts the range of those co-ordinates
as a minor input validation measure. If
you wish to plot outside that range the
condition can be removed. With prac-

CONTROL CODES

PRINT CONTROL CODES
AO: Axis Origin
Inputting 'AO' prompts for new co-ordi-
nates of the axis origin. The co-ordinates
are adjusted to the nearest points con-
venient for plotting purposes. The default
co-ordinates are 640,528. The program
will accept X from 0 to 1279 and Y from 0 to
1023.

SF: Scale Factor
SF prompts for a new scale factor. The
default is 1 when both axes are plotted
from -  10 to 4 10. For convenience, SF is
really an inverse factor and SF ---- 2 plots
from 5  to +  5 while SF 0 . 5  plots from

20 to + 20.

AX: Axes
AX switches the axes 'off' and plots further
graphs on a blank screen until 'AX' is input
again.

AS: Axis Scales
AS stops printing of the axis scale points,
while graduations continue to be drawn,
until AS is input again. Note that AX also
switches off the scales. AS is quite useful
when the graph overlays the scale points.

PL: Solid/Dotted Plot Line
PL interchanges between a  dotted and
solid plot line t h e  default dotted line is
usually m o r e  aesthetically p leasing,
smoothing out rough edges, but it is par-
ticularly useful to employ the solid l ine
when comparing different graphs after OP
(see below). Note that for functions that
are not 'well-behaved' a  solid plot l ine
may give a misleading impression of con-
tinuity in the graph which does not really
exist, whereas a dotted line hides the dis-
continuities.

OP: Overprint
Selecting OP retains the previous graph(s)
on screen during all subsequent plots. De-
selecting O P  ensures t h e  screen i s
cleared before each new plot. OP in con-
junction with a change of axis origin or

1 2  3  4  5  6  7  8  9  1 0  1 1
CodeS (11)

"AO" "SF" "AX" "AS" "PL" "OP" "SP" "SD" "RS" "C"
Code% (8)

—1 — 1  — 1  0  0  0

Figure 3. The structure of the arrays CodeS and Code% (at delault)

tice, one or  both axes can be retained
on-screen f o r  sca le  reference;  us i ng
Overprint (OP). p lo t  Y  -  0 to  p r in t  the
required ax i s  sca le  correct ly  a l igned
while the other is positioned off-screen,
then relocate the other axis and plot the
desired function.

Full provision has been made in the
program for  a screen dump to pr inter

scale factor is not prohibited, but beware-
the results may be unpredictable.

SP: Superposition
Superposition effectively means adding
two or  more equations and plotting the
sum. I t  is  particularly useful in  Fourier
analysis where output can be modelled as
the sum of various functions. SP will pro-
duce the summation of the last graph and
the next function input. Again. SP is not an
illegal combination af ter  o ther  format
changes. Remember to switch SP off after
use.

SD: Screen Dump (optional)
SD calls a screen dump to printer routine
of the user's choice.

'PROGRAM CONTROL CODES'
RP: Repeat last plot
RP repeats the last function plotted v e r y
useful i f  the scale factor or  axis origin
needs to be adjusted after first plotting a
function. Note that unintentional use of RP
and SP will cause unexpected (but some-
times elegant!) results.

RS: Reset
RS resets all print control codes to their
default values. RP is  still effective after
using this code.

H: Help
Displays the control code descriptions in
mode 7 without disturbing the selected
codes. The display will clear automatically
after eight seconds, or  immediately any
key is pressed.

C: Codes
Displays the currently selected print con-
trol codes at the text window: the display
will clear after five seconds or on pressing
any key.

F: End
Ends the program in  a  logical manner
after normalising VDU parameters.
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routine which can be cal led using the
code mnemonic SD. A l l  the user need
do is write the dump procedure or inter-
face into PROC_DUMP.

Other developments to consider are
separate scale factors for the X- and Y-
axes, a n d  g r a p h  l abe l l i ng  ( p e r h a p s
using a  d rag  rout ine  w i th  t he  cu rso r
control keys).

Testing the program
When the input prompt 'Y =  ' appears in
the text window, you can enter either a
mathematical funct ion,  wh i ch  w i l l  b e
plotted, or a control code, which will be
actioned. Unless you are famil iar with
the function, i t  is  best to start plott ing
with the default origin and scale factor.
An a r e a  o f  interest  i n  the  graph can
then b e  exam ined  m o r e  c l ose l y  b y
increasing the scale factors and possi-
bly moving the origin. Use RP to repeat
the last  function plotted. Compare dif-
ferent graphs using OP and PL.

Expressions such as Y X ,  Y -  X t  2,
Y = X 't 3, a n d  combinat ions  s u c h  a s
Y X  •  3 +  4*X t  2  3  ( w i t h  S F  -  2)
will p r o d u c e  c l a s s i c  p o l y n o m i a l
graphs. For  example, Y  5  wi l l  p lo t  a
horizontal line.

To s e e  h o w  Superpos i t i on  ( S P )
works, test the equivalence of say Y
X + COS(X) and  Y  = X fo l lowed b y  SP
then Y C O S ( X ) ;  o r  Y  -4*COS(X) and

COS(X) followed by SP then RP, RP,
RP.

The fol lowing expressions are pretty
severe and will test error-handling:

1 ( X  + 2)
(X + 1) +1 ( X - 1 ) * ( X  -  3)
Bear i n  m i n d  o p e r a t o r  p recedence
when enter ing them: 1/ (X + 1) + 1 a n d
(X + 2)/((X -1 ) * (X  -  3)) a r e  c o r r e c t
forms.

Try expressions involving the built-in
functions ABS,  INT.  DIV,  MOD,  LOG,
EXP. SOR and the trig functions.

You may find it useful to program the
user-defined k e y s  t o  h a v e  '  +
•(",")' available without having to press
Shift, functions such as 'COS' and 'SIN',
or even selected control codes.

Nigel Jennings' Graph
listing to allow you to
plot equations on the screen
by inputting the co-ordinates
is on yellow pages 102-103.
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1
MOVE •0VER
FOR • BUDGE

Brian Lenard's graphics editor brings DIY icons to your micro

D 0  Y O U  u s e  t h e  user-def inablegraphics fea tu re  o n  y o u r  B B C
micro or Electron? Have you ever

wished t h e r e  w a s  a n  eas ie r  w a y  o f
defining graph ics  characters than the
laborious and  er ror -p rone  method o f
counting powers of two for each cell, as
described i n  t h e  U s e r  Guide? Would
you l ike to be able to see more clearly
what your characters will look like? Do
you need to  def ine mul t ip le  blocks o f
characters to  make b igger  shapes? If
the answer is yes to more than two of
these questions then this program is for
you

There are lots of character graphics
editors around,  s o  what ' s  s o  specia l
about t h i s  o n e ?  B u d g e  ( B B C  U s e r -
Defined G r a p h i c s  E d i t o r )  l e t s  y o u
design and edit graphics characters on
a larger- than- l i fe g r i d  f i v e  cha rac te r
'tiles' wide by three high. You can move
a cu rso r  a round  t h i s  g r i d  u s i n g  t h e
cursor con t ro l  k e y s ,  t o  ' d r a w '  y o u r
designs. A l so ,  t h i s  p rog ram le ts  y o u
see what your characters wil l  look l ike
when displayed real-size as you work
on them. When you have finished, the
program wil l  automatical ly convert the
design i n t o  c o m p l e t e  VDU23  s t a t e -
ments wh ich  a r e  then eas i l y  merged
with your own program.

The p r o g r a m  h a s  b e e n  tes ted  o n
BBC OS versions 0.1, 1.0 and 1.2 and
will a lso run on the Electron. The pro-
gram uses mode 4 so you wil l  see what
your characters look l ike in 40-column
mode. Yo u  w i l l  h a v e  t o  s t re t ch  o r
contract t h e m  m e n t a l l y  i f  y o u  w a n t
to use them in 20 or 80 column modes.

Starting the program
The program f i rst  asks you four  ques-
tions, as follows:

No, of chars. across (1-5, default = 1)?
Answer w i th  a  number  between o n e
and f i ve  represent ing  t h e  number  o f
character t i l es  y o u  w a n t  ac ross  t h e
screen. Just  pressing Return sets the
default value of one.

No. of chars. down (1-3, default = 1)?

Type i n  a  numbe r  between o n e  a n d

three. C o n c e p t u a l l y,  t h e  b l o c k  o f
character t i les can be thought of as a
single 5 x 3 shape, o r  several smal le r
shapes. You can, of course, t reat each
tile as a  separate character,  in  which
case Budge will let you define up to 15
of them in one run.

ASCII codes for chars. to start at (224-
2XX, default 2 2 4 ) ?

where the value of XX will depend upon
the va lues given in answer  to the f irst
two questions. The BBC and Electron
micros let  you define ASCII codes 224
to 255. You must say at this point which
character numbers you want to define.
If you have no other graphics charac-
ters then just pressing Return wil l  give

1 P   d r a w ,  E  . ,  Mbr44111..e a r ' -
h:tr; g t t  3.?ftititir—nt-

PaLlvt tn t :  m i u t X

Scissors icon designed using Budge

you the default of 224 onwards.

1st line no. for VDU23 statements (1-
32000, default = 1010)?

Graphics charac te rs  a r e  de f i ned  b y
means of statements of the form:

lineNo VDU23,charNo,a,b,c,d,e,f,g,h

You n e e d  t o  t e l l  B u d g e  w h i c h  l i n e
numbers y o u  w a n t  t o  u s e  f o r  t hese
statements. They will run in steps of 10
from the value you specify. They should
not clash with any l ines you are using
for other bits of your program. I a lways
have a procedure cal led ' in i t '  start ing
at l ine 1000 which i s  cal led f rom any
early l i n e  n u m b e r  i n  m y  p rograms:
hence the default  value of  1010 i f  you
just press Return.

Defining graphics shapes
Once a l l  t h e  ques t i ons  h a v e  b e e n
answered the screen is cleared and the
set of tiles is displayed. Each tile is split
up into an 8 x 8 array of cells represent-
ing the  indiv idual  do ts  o f  a  graphics
character. B e l o w  the  t i l e  d isp lay the
single key commands now in effect are
summarised.

In the top left-hand corner  you wi l l
see the cursor winking. You can move
this cu rso r  a round  t h e  t i l e  a r r a y  b y
using the four cursor control keys in the
top right-hand corner of the keyboard.
These a re  the keys you normal ly  use
for editing programs.

What happens when you press the
cursor keys depends to some extent on
the mode that the program is currently
in. Ini t ial ly,  the mode is set to 'move',
and mov ing  t h e  cu rso r  a round does
nothing to  the display. B y  pressing D
you set the mode to 'draw'. Moving the
cursor n o w  l e a v e s  a  t r a i l  o f  w h i t e
blocks in cells through which it passes.
You c a n ,  o f  course ,  h o l d  d o w n  t h e
cursor keys  t o  g a i n  speed  f r o m  t h e
auto-repeat feature. You can't shoot off
the edge because Budge  wi l l  beep  i f
you try to move outside the tile array.

The third mode is called 'erase' and
is obta ined b y  press ing  E .  I n  e rase
mode any white blocks in cells through
which the cursor travels are wiped out.
If you want to move to a different place
without erasing or  drawing blocks you
can press M  to  set  the mode back to
'move'. The mode change commands,
D. E and M, can be  given at  any t ime
between cursor movements.

Viewing your work
Pressing V. for View, at any time during
the definition phase causes processing
of the current tile display. You wil l  see
the cursor moving through the ti les of
the d i s p l a y.  B u d g e  i s  cons t ruc t ing
VDU23 statements for each tile. When
processing i s  comple te  a  rea l -s ized
copy of  the t i le display wi l l  appear  in
the bo t tom r ight -hand c o r n e r  o f  t h e
screen. T h i s  i s  useful  because of ten
shapes that  look  a l l  r i gh t  as  a  la rge
block pattern look wrong when printed



the correct size.
When t h e  rea l - s i zed  d i s p l a y  h a s

appeared you are invited to press any
key to continue. Doing this returns you
to the command summary but does not
delete the real-sized display. The mode
is a l w a y s  s e t  t o  ' m o v e  w h e n  y o u
return, irrespective of which mode was
active when you pressed V. The cursor
will, however,  be  wherever you left it.
At this point you can add to or  modify
the d isp lay  a s  usual .  T h e  real -s ized
version wi l l  not  be updated, however,
until you press V again.

The Load command
Pressing L at any t ime lets you load a
VDU23 statement into the t i le  display.
Use t h i s  opt ion  i f  y o u  a l r eady  h a v e
some parts or all of a shape defined as
VDU23 s ta tements  a n d  y o u  w a n t  t o
modify it. When you press L the com-
mand summary disappears and is  re-
placed by:

LOAD: Which tile across (1-X/1)?

where X wil l  be  between one and f ive
depending on the width of your tile dis-
play. Type a number between one and
X and press Return. On  the  next  l ine
you are asked a similar question for the
vertical posit ion of the ti le you want to
replace. When you have done this, any
cells i n  t h e  speci f ied t i l e  wh i ch  a r e

The 5 •  3  grid is adaptable

beoccupied b y  w h i t e  b l o c k s  w i l l
cleared, and below you will see:

Type in values from VDU23 state-
ment:

Dot value for row 1 (0-255/0)?

You mus t  now type in  the  f i rs t  o f  the
eight numbers fol lowing the character
number in the VDU23 statement. If this
statement was

VDU23.224,1,3,7.15.31,63,127.255

you would type 1 and press Return. The
block pattern for  the f irst row,  corres-
ponding to the number you have typed.
will appear at the appropriate place on
the t i le display. Type in the remaining
seven numbers to  complete the  def i -

nition o f  t h e  t i l e .  A f t e r  t h e  e i g h t h
number the command summary will re-
place t h e  load ing  inst ruct ions again .
The cu rso r  w i l l  b e  w h e r e  y o u  l e f t  i t
when you pressed L and the mode wil l
be set to 'move'.

Finishing off
When you have f inished drawing  (and
perhaps redrawing) your shape(s), you
press Q  t o  qu i t  t he  def in i t ion phase .
Make s u r e  y o u  r e a l l y  h a v e  f in ished
because you cannot go back to change
the t i l e  d i s p l a y  o n c e  0  h a s  b e e n
pressed. It does not matter which mode
you are in or where the cursor is when
you do this. You wil l  see the command
summary disappear. to be replaced by
the w o r d  PROCESSING. A b o v e ,  y o u
will s e e  t h e  cu rso r  rap id ly  scanning
through each character tile. Wherever
there is a white block it is replaced by a

sign. There is no significance in this -
it's just  done to keep you informed of
progress.

As each t i le  is  processed the ASCII
code for the character is printed in the
top left-hand par t  of the tile. Once the
 processing i s  comple te  t h e  p rog ram
waits unt i l  you  p ress  any  key  before
continuing. At this point it is a good idea
to w r i t e  d o w n  t h e  A S C I I  c h a r a c t e r
numbers and a description of them for
future reference.

When any key is pressed. the program

GRAPHICS

VARIABLES
loop index for X-co-ordinates
loop index for Y-co-ordinates
char. sequence no. (0-14)
bottom limit of title display (7,15 or 23)
offset for screen value
flag used in PROCerase
flag, G% 0  View command, G% = 1 Quit command
height of tile display (1-3)
loop index over rows within tile
loop index over cells within row
saved value of X% (cursor co-ord.)
left l imit of tile display (always 0)
mode: 1 = erase, 2 = draw, 3 = move
dot value for row, used in Load command
saved value of Y % (cursor co-ord.)
X-co-ord. of tile origin (0, 8, 16. 24 or 32)
Y-co-ord. of tile origin (0,8 or 16)
right limit of tile display (7, 15, 23, 31 or 39)
sum of \P./0s for current row (0-255)
top of ti le display (always 0)
ASCII char. no. for 1st user-defined char.
row cell value (128, 64, 32, 16, 8, 4, 2 or 1)
width of tile display (1-5)
current screen X-co-ordinate
current screen Y-co-ordinate
ASCII code of command key pressed
Channel no. for data file
line number for 1st VDU23 statement
string array for VDU23 statements
dot row values (used to make View display)

asks whether  you  w a n t  t o  save you r
VDU23 statements in a file or have them
printed on  the  screen. Pressing F  fo r
file r e s u l t s  i n  a  f i l e  n a m e  b e i n g
requested. O n c e  g i v e n ,  t h e  V D U 2 3
statements are written as an ASCII f i le
so you can merge them with your pro-
gram b y  f i rs t  load ing  i t  i n to  memory
and then typing *EXEC filename.

If you  p ress  S  fo r  screen then  t h e
VDU23 statements wil l  be listed on the
screen. A t  th is  po int ,  t hese  p rog ram
lines are not stored in  the computer 's
memory. To merge them with your own
program. load it into memory and then
'cursor over '  a l l  the statements using
the cursor and Copy keys just as if you
were edit ing -  but without making any
changes in  the  l ines. The screen dis-
play is  more  convenient i f  you do  not
have disc drives.

Program details
It's no t  necessary to  understand how
the p rog ram works  i n  o rde r  t o  make
good use of it. However,  for those who
would like to know how it's done, you'l l
find a  br ief  descript ion of  al l  the var i -
ables in the table above and some notes
on the listing on the yellow pages.

The Budge listing to al low
you to draw icons is on
yel low pages 104-106.
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SERIOUS SOFTWAREFOR THE B.B.C. MICRO

D I S C M A S T E R  T h e  New Disc Utility
*Eleven Powerful Utilities
*Covers all aspects of disc usage
*Al l  called from a single menu

A.
B.
C.
D.
E.
F.
G.

0 I SCMASTER
f r o e  D E E B U G S O F T

D i s c  S e c t o r  S e a r c h , E d i t
E x a m i n e  a n d  R e c o v e r
M o v e  D o w n  R o u t i n e
D i s c  M e n u
D i s c  I n d e x e r
T a p e  t o  D i s c  T r a n s f e r
L i n k  U t i l i t y
O v e r l a y
4 0 , 8 0  T r a c k  E x p a n d e r
D u a l  C a t a l o g u e  U t i l i t y
D i s c  F o r m a t t e r

E N T E R  C A  K )  T H E N  P R E S S  R E T U R N

A tremendous collection of utility
programs... A godsend to disc users.

EDUCATIONAL COMPUTING JANUARY 198.5

*Combines with Wordwise/View to
produce standard letters

*Ideal for Home, Business and School
*Fast, Powerful and Simple to use

-ma*,

SEESIUG M A S T E R F I L E  I I

A S e t  u p  f i l e  n a m e
8  E n t e r  r e c o r d  d e s c r i p t i o n
C L o o k e a l t e r  a  r e c o r d
D P r i n t e r  c o n f i g u r e
E O p e n  f i l e
F I n i t i a l i s e e C l e a r  f i l o
G E n t e r  s e a r c h  d a t a
H P r i n t / S e a r c h  f i l e
I S o r t
J I  r a n s  f e r - r a p p e n d  f i l e s
K C o m p a c t  t h e  f i l e
L G l o b a l  f i e l d  c a l c u l a t i o n
M A c t i v a t e  ' T A G '  f i l e
N U t i l i t i e s
O F o r m  d e s i g n
P S t o p  t h e  p r o g r a m
O P T I O N ,

MASTERFILE is a general purpose file management
package allowing large amounts of information to be
stored and processed-. It is extremely powerful yet flexible
and easy to use.

Once set up, the information may be retrieved, sorted on
any field, displayed, updated, printed etc, as required.

I) DISC EDITOR/
STRING SEARCH
A string search
routine combined
with a full screen
editor, simply
overtype on the
screen (in hex or
ascii) to update thedisc.

2) RECOVER
Recovers programs
lost by accidental
deletion or disc
corruption.

3) MOVEDOWN
The command *RUN
will load, move
down and run your
long programs
automatically. it youadd this routine to
them.

4) DISC MENU
A colourful
automatic menu to
add to each of yourdiscs, which will
move down and

FEATURES INCLUDE:
RUN Basic
programs, and
•RUN machine code
programs.
INDEXER
Creates an
information index
file for all of your
discs, which may
then be displayed,
up-dated or printed
to help you keep
track of your
programs.

6) COPIER
Transfer a whole
cassette of programsonto disc
automatically. (Will
not copy protected
cassettes).
LINK
A utility to
automatically calland insert useful
routines from your
own library, into
your development
programs.

5)

7)

8) OVERLAY
Enables procedures
or functions to be
loaded front disc and
overlayed into your
program as it runs,
allowing you to run
programs much
larger than available
memory.

9) 4 0  to 80
Insert your 40 track
disc, 3 minutes later
remove the disc
which is now in 80
track format and still
has all of your
programs on it.

10)DUAL
CATALOGUE
Enables ('1 Illes to
be saved per disc
surface instead of
lust 31,

I I  )FORMAT
A speedy program to
format or verify 40and 80 track discs.

E  I I  The Powerful Disc Database
FEATURES INCLUDE:

•  Up to 18 fields per record.
•  Field size of up to 255 characters, record size limited

to one screen.
•  Any number of records per file (up to the full capacity

of one disc surface).
•  Field types of string, integer, numeric, decimal anddate.
•  Flexible data entry and update.
•  Fast tag sorting (typically sorting 200 records a

minute) and allowing subsets to be created.
•  Spreadsheet-like facilities allowing global updates.
•  Information on the database may be printed i

almost any format and may include text from
Wordwise or View files.

•  Special multi-label printing facility.
•  Output may also be spooled for use with Wordwise orView.
•  Fully 6502 second processor compatible.
•  Supplied with a comprehensive manual.

MASTERFILE II £19 (Specify 40 or 80 track disc)
DISCMASTER E 1 9  (Dual format disc)
Available from your local dealer and selected branches o f °Post and packing 50p Prices include VAT

r n !  ACCESS ORDERS TEL: PENN (049481) 6660ENQUIRIES T E L :  ST. ALBANS (0727) 00263
Mail Order to: BEEBUGSOFT, Dept. 13, P.O. Box 109. High Wycombe, Bucks.
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Looking for bugs in your Basic?Let Sleuth track them 'down.

Here at long last is the ULTIMATE
DEBUGGING TOOL for the Basic
programmer!

Dual screen
memory workspace

Instruction being
executed with
current statement
highlighted 16--
Current procedurename -

Values of variables ....op-
in current statement

Values of other
selected variables

Command entry

Accelerator
speed

dV = 1 . 1 3
range% . 1 0 1 5

screens M 1 1 1 .

Tab toggles between Control   Screen

 < 1 >

Space bar single steps(
SLEUTH allows you to single step
through your Basic program instruction
by instruction, watching your screen
display as it is built up. Simply press the
Space Bar to execute the next instruction.
Alternatively you may watch SLEUTH's
control screen as you step through your
program. (Press Thb to toggle between
your own screen and the control screen.)
This will show you the next instruction to
be executed and allow you to list any part
of the program. Also displayed will be thecontents of all variables associated with
the current instruction and the values of
other specified variables.
At any time you may alter the values of

Alli______111111111111111111111L__

any variable or update memory. You can
even change the line number of the next
instruction to be executed or alter the
logic within a program statement. Then
simply press the Space Bar to watch thenext instruction execute.
Breakpoints may also be set up at any
position in your program, these allow you
to speed to the problem area and then see
exactly what's happening. You may even
set conditional breakpoints. e.g. Stop IFA%-20.
Advanced trace and decelerator facilities
are also included. The decelerator allows
you to alter the speed at which your
program executes, actually as it is
running.
SLEUTH is ideal for the novice and expert
alike and will prove to be instantly
invaluable, saving hours of debugging
time. In addition, the single stepping
facility makes it a powerful teaching aid.

Price L29.u0 ISSISSIBM
1 M 1

TEL ST. ALBANS ( 0 7 2 7 )  6 0 2 6 3
MAIL ORDER (POST FREE) TO: BEEBUGSOFT
Mailing Dept 13,P.O. Box 109, High Wycombe Bucks.

11111=16_

Printer,
Breakpoint, Trace,
Single step, Status
Dual screen status

Program
screen

Major Features ofSLEUTH
•  Single Stepping through Basic -one statement at a time or a block

(e.g. procedure) at a time.
•  Dual Screen Operation - flip

between your program screen andSLEUTH s control screen.
•  Breakpoints - pause your program

at any preset line number, or on the
state of any variable.

•  Accelerator - adjust the speed of
your program from full speed tofreeze frame.

•  Pull Feature Control Screen -
monitor and update vital aspects of
your program as it runs.

•  Trace - a sophisticated line trace
facility operating when programruns.

Control Screen Features
• Control screen entered at the press

of a key.
•  Select edit or single-step mode.
•  Adjust program run speed (1-

100%).
•  View the current program line with

the current statement highlighted.
•  List the whole or any part of your

program.
•  Alter the next line number to be

executed.
•  Read and adjust the value of

variables in the current statement.
•  Read and adjust the values of any

other specified variables or array
parameters.

• Insert or remove breakpoints and
conditional breakpoints.

• Return to the program screen or
continue to single-step or to run at
any speed.



COMPETIT ION

a bumper prize

T A K E  A  L O O K  a t  f i gu re  1 .  F i r s tanalysis suggests nothing special
about i t ,  b u t  c l o s e r  i nspec t i on

shows:

•  I t  contains al l  the digits 0-9 exact ly
twice
•  The 13 numbers obtained by reading
from left to right and downwards are all
exactly divisible by 7

So far, so good. There are many ways
in which you  can  ar range the  twenty
digits t o  h a v e  t h i s  p r o p e r t y.  W h a t
makes th is one  special  i s  that  i t  was
inscribed on a block of stone inside the
step pyramid at  Sagoara, constructed
by the first recorded architect, imhotep,
in approximately 3000 BC. Accompany-
ing h ie rog l yph ics  h a v e  b e e n  d e c i -
phered to read: 'Secret  of Zoser, K ing
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SECRETS
Simon Daily sets  O F  T H E
an ancient puzzle
that could win you

of Upper and Lower Egypt'.
Zoser i s  k n o w n  t o  h a v e  b e e n  a

passionate m a t h e m a t i c i a n  a n d  t h e
appearance o f  a  h a r p  p laye r  o n  t h e
stone sugges ts  a  g e n e r a l  h y m n  o f
praise to the harmony of mathematics.

In 1932 an Egyptologist  and mathe-
matician, D r  Ki rederf .  caused a  sen-
sation by  point ing out  that the signif i-
cance of  this myster ious arrangement
could b e  e x p l a i n e d  b y  p o s i n g  t h e
puzzle: 'How can you arrange the digits
so a s  t o  obta in  t h e  h ighes t  poss ib le
sum from multiplying the 13 numbers?.
Astonishingly, t h e  so lu t ion  i m m o r t a -
lised o n  the  s tone i s  no t  the  h ighest
possible p r o d u c t  b u t  t h e  s e c o n d
highest!

The sensation was caused by the fact
that it proved beyond doubt what many

scholars had long suspected -  that the
Egyptians, o r  a t  least  some o f  them,
knew the decimal system. But it poses
some intr iguing quest ions. D id  !mho-
ter). who was later himself deified, no t
know the highest (figure 2)? Or was he
teasing the v iewer  to  f ind the  highest
for himself?

Is there some deeper, so-far unper-
ceived meaning?

We can only speculate.
In t h i s  m o n t h ' s  p u z z l e  y o u  m u s t

follow the same ru les  (the same gr id
pattern, a l l  d ig i t s  u s e d  tw ice,  a l l  1 3
numbers d i v i s ib le  b y  7 )  t o  f i n d  t h e
arrangement t h a t  g i v e s  t h e  h i ghes t
sum when the 13 numbers are  added
together,

There are two solutions -  either wil l
suffice.



Figure 1. Saqqara stone

COMPETIT ION

PRIZES
THERE are 50 Acornsoft software packages,
either for the BBC Micro or the Electron, to
be won by the senders of the first correct
answers out of the hat, so please state on
your entry which Acorn micro you own -  if
you don't you'll be disqualified.

We've got 20 Granada books to give away
as second prizes to 10 runners-up -  two
each for the next five correct entries from
Electron owners and two each for five Beeb
owners.

Answers on a postcard or back of an
envelope, p lease,  t o  a r r i ve  n o t  l a te r
than May 3. 1985. Address your entries
to April Competit ion. Acorn User. Red-
wood Publishing. 68 Long Acre. London
WC2E

Figure 2. Highest possible product

DECEMBER WINNERS
DECEMBER'S compet i t ion t o  w i n  a
bar code reader  produced a  heal thy
entry -  n e a r l y  4 0 0 .  H o w e v e r ,
unusually for this magazine, barely 10
per cent of entrants got it right, most of
you stumbling over the mathematical
questions: maybe Christmas went  to
your heads. The answers were as fol-
lows:
Problem 1: 987652413 -  102347586 =
885304827
Also al lowed (just) was 012346587 as
the minimum
Problem 2:  143+ 153+ 163... + 253 =
3122
Many o f  y o u  f e l l  i n t o  t h e  t r a p  o f
253+ 26.  4  29 =  315'

Problem 3: Mad Alex had 20 gallons
Problem 4: 772 peals
Table 1 A: Troll, B, Dwarf
Table 2 A: Dwarf, B: Troll, C: Troll
Table 3 A: Dwarf, El: Troll, C: Dwarf
Table 4 A: Troll, B: Troll. C: Troll
Depending on your  answer  to  ques-
tion 1, therefore. the correct solution
is either 1770708894 or 1950710892.

The w i n n e r s  o f  t h e  b a r  c o d e
readers donated by  Addison-Wesley
were: John Hunt of Stockport, D G Hall
of C r a w l e y,  M i c h a e l  W a r w i c k  o f
Ascot. Graham Goddard of Yelverton
and Sean McGoogan of Ayrshire. The
five runners-up have been notified by
post.
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BACK ISSUES

deteii•ffr!
J.Art:.

' t,
1. July/August 1982 T h e  first issue.
Articles o n  d raw ing  techniques. T h e
BBC Computer  Programme. Mach ine
code graphics. Quest ions &  answers.
Hints a n d  T i p s .  S o u n d ,  In te r fac ing
scientific instruments. Dumb Terminals
for 0.1 machines. Disc drives. Econet in
schools.
2. S e p t e m b e r  C e e f a x  te leso f tware .
Beeb in business. Mai l ing list. Simple
files. 30-Hour Basic  course. A r t  on  a
micro. Mus ic ,  B B C  m i c r o  a s  a  key -

board. E x t r a  A t o m  commands.  B B C
Basic b o a r d .  U L A  d e s i g n .  Te l e t e x t
graphics. Machine code graphics. Ana-
logue i n p u t .  S c h o o l s  t r a i n i n g .  0 . 1
cassette bug patch.
3. October  Electron detai ls .  B B C  T V
series -  confessions. T w o  E p s o n
graphics d u m p s .  S e i k o s h a  G P 1 0 0
dump. Wor ldwide networking for  BBC
micro, Garbage handling. Voice ROMs.
Sound p i t c h  e n v e l o p e .  M o v i n g
graphics. Z X  p r in te r  f o r  A tom.  R G B
colour separations for Atom. Biofeed-
back. Book reviews.
4. November Teletext. Second BBC TV
series. Mach ine  code  se r ies  1 .  P r o -
gramming forum, Trek  III. Speeding up
graphics. Bomber  game listing. 7-tone
Epson graph ics  dump. A tom graphics
manipulation. D u m b  termina l  f o r  0.1
machine. F i rework  graph ics .  Ed i t i ng
tips.

Alp25
5. D e c e m b e r  B B C  T V  i n  s c h o o l s
Machine code 2 - r e g i s t e r s  P r o g r a m -
ming f o r u m .  P r o g r a m  g e n e r a t o r s
Carols. Hints &  Tips. Logo and Tur t le
graphics in schools. Introduction to pro-
cedures. Software review. A tom word
processing. Toolbox review. 16-colour
graphics on  model  A .  Sort ing. Sound
envelope design.
6. January 1983 MEP school launch. *EX
commands for sound. Second BBC TV
series. M a c h i n e  c o d e  3 - t w o  p a s s
assembly. D i s c  d r i ves  f o r  t he  Beet, .
Programming forum. Program protec-
tion. M i c ros  i n  schoo ls  n e w  ser ies.
Commodore P e t  p r i n t e r  u s e d  w i t h
Beet). B B C  p rog rams  wr i t ten  o n  a n
Atom. Extra Atom memory.
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1
7. February 1 MHz bus examined (4). 3D
Atom graphics  (3). A t o m  B B C  Board
reviewed ( 3 ) .  M a c h i n e  c o d e  4  -
memory (5). B B C  Computer  L i teracy
update (1). A t o m  e r r o r  handl ing  (2).
Micros in schools 2 -  getting organised
(6). Hints and Tips (4). Beeb Forum (3).
Reviews of Wordwise (2) and the Amber
printer (1).
8. March Chess on the BBC micro (3).
Sound o n  t h e  B e e b  (4).  Pr in te rs  f o r
beginners (4 ) .  A t o m  a n a l o g u e  c o n -
verter ( 2 ) .  S c h o o l s  3 -  micros a n d
maths (6).  Mach ine  c o d e  5 -  indirect
addressing (3). DIY l ightpen (5). MEP's
Microprimer rev iew  (2) ,  A t o m  R o s s
toolkit r e v i e w  (1) .  B e e b  F o r u m  (2 ) .
Assembly language and  Pascal  book
reviews (2).

4 1 4 : 1 ) 1 4 " .  2 5

9. Apri l  Hexangle game listing (4). Bach
on the Beeb (4). Hints &  Tips on disc
drives (4), Machine code 6 t h e  CALL
statement (4). Interfacing the 1 MHz bus
(3). Schoo l s  4 - y o u n g  ch i l d ren  a n d
micros ( 6 ) .  G r a p h i c s  l i s t i n g s  ( 2 ) .
Printers for beginners 2 (4). Reviews of
BCPL, educational software and Atom
software (3).
10. May Review of Basic II(1). Graphics
listings(1). New •FX cal ls  in  OS1.2(1).
Colour mix ing  o n  t h e  Beeb(4). Jazz ,
blues and folk on the BBC(6). Schools
5 - l anguage  development(6). DIY Beeb
interface box(4). Atom sound board(5).
A to Z of  printing: how to get going(4).
Hints a n d  T i p s :  PROCs.  d i s c s  a n d
FN5(5). Printer,  software and book re-
views.
11. J u n e  Te c h n i q u e s  s e r i e s  -  sort-
ing(2). Hints and Tips: 50p network(5).
Drawing t e c h n i q u e s  a n d  C A D ( 5 ) .
Machine code:  interrupts(6). Schoo ls
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6 -  information t e c h n o l o g y .  A t o m
Forum. B e e b  Forum.  P r in te rs  w r i t e
your own graphics dumps(4). Compar-
ative review of View and Wordwise(3).
Three graphics packages reviewed(3).
Test of Acorn Use(s interface box(4).
12. J u l y  Techn iques -  hash tables(2).
Hints a n d  Tips :  l o g i c  m a d e  easy(5).
Recursion a n d  graphics(6). Hand l ing
strings(3). Two  ideas for passing vari-
ables(2). B e e b  a ids  t he  blind(2). D IY
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second keyboard(5 ) .  B e e b  F o r u m .
Sounds on the Atom(2). Hardware, firm-
ware, software and book reviews. Atom
Forum.
13. A u g u s t  P r i n t e r  g r a p h i c s  a n d
dumps(2). Te c h n i q u e s - T r e e  s t r u c -
tures and sorting(2). A l l  the fun o f  the
fair(7), 4 0 / 8 0  d i s c  copier(2) .  C o l o u r
painting(5). B a s i c  I I :  r a n d o m  access

files(2). Screen dumps for Olivetti. Cen-
tronics a n d  S e l k o s h a ( 5 ) .  A t o m
strings(3). Rev iews o f  Tandy  CGP115
printer, f ive educational packs. A to  D
converter.

-
14. September  Techn iques -  ink-blots
and mazes  Pa in t ing  by  lightpen. DFS
space explored.  B e e b  Forum,  M e g a
Monsters game listing. Machine code
graphics dumps.  A t o m  Forum.  A t o m
cassette recorder  check. Rev iews  o f
Atom R A M  b o a r d s ,  C u m a n a  d i s c
manual, Logotor schools, Hobbit floppy
tape and books,
15. Oc tober  Women  a n d  comput ing.
Techn iques- random n u m b e r s .  R e -
view of Computer Concepts' Eteelocalc

Fractal graphics.  57  f i les  o n  40  &  80
track discs. Vampire game listing. Beeb
Forum. A s s e m b l y  c o d e  con t ro ls  t a b
key. °s t i l e  merging. Atom future. Atom

verify routine. Reviews of Vu-Type, Pro-
cyon Atom book, Epson FX80, Teletext
adapter, disc drive, software.
16. November Techniques -  impossible
problems. Contour graphics. Connect-
ing two Beebs together. XREF: sorts &
lists variable, function and procedure
names. Assembler util it ies in Basic IL
OS. VDU, •FX, OSBYTE ca l l s -pu l l -ou t
poster. D i s c  over lays.  A d d i n g  e x t r a
Atom commands. Rev iews o f  7  edu-
cational p a c k s ,  A t o m  R O M .  books .
games.

46425
17. December Random graphics. An i -
mated graphics in colour. Techniques -
graphs. Hints & Tips. Universal printer
dump. 6522 connected to the Electron.
Saving mach ine  code.  B e e b  Forum.
Graphics pull-out poster. Index: July
82-July 83. Forum Extra: EQUS. BBC
helps the disabled Schoo l s -da ta  pro-
cessing. Trans fe r r ing  d a t a  be tween
Beebs, Atoms o r  Pets. Atom block
demolition ut i l i ty.  A tom disassembler
program. Reviews of software, books.
educational programs from Chalksoft.
18. January 1984: Games special issue
Techniques -  graphs part 2. Stacks and
queues, Basic and languages. Hints &
Tips. Voice chip revealed How to write
games. E l e c t r o n  in te r lac ing .  B e e b
Forum. L i f e  g r a p h i c s  r o u t i n e s
Defencecom game l ist ing, T h e  Tram
Game listing. Machine code graphics,
Where to put machine code S c h o o l s -
handling data Juk i  daisywheel printer
examined A tom Forum and adventure

Reviews of  utilities, s c h w a , :  6 , -e ! i ne
wordprocessor. educational packages,
two chess programs.
19. February: Adventures special issue
Techniques -  efficient sorts(3).  PROC
for a numeric keypad on the Beeb key-
board(1). 1 2  g r a p h i c s  l i s t i ngs (1 ) .
Random access fi l ing on  disc(5). Loc-
king f i l es (2 ) .  M C P 4 0  pr in ter /p lo t te r
looked at(5),  H i n t s  &  Tips(3),  B e e b
Forum(2). Make discs readable on 40
and 80 track drives(4). Screen memory
organisation(3). H i n t s  o n  adven tu re
design(3). Adventure action(4) Adven-
ture i deas  i n  computer  language(2).
Text compress ion(2) .  Word -c runch -



ing(4). VIA chip on Electron to dr ive a
parallel p r in te r (3 ) .  A t o m  Forum(2) .
Schools-  simulation packages(4). Re-
views: Disc Doctor, Leasal ink's DFS up-
grade. H i tach i ' s  m ic rod r i ve  sys tem.
Solidisk's s ideway R A M  board ,  so f t -
ware
20. March Utility: t iming routine F rac -
tal& Teletext and mode 7 dump. ROMs
reviewed. Hints &  Tips. Beeb Forum.
Add sounds to your games, Learn Lisp

1. Cube  graphics  P r i n t e r  d r i ve r  f o r
View. Basic II from Basic I. Beebls ADC
chip. Atom Forum. Listing formatter for
the A tom.  A t o m  'by tes  f ree '  rout ine.
Schools -  test o f  Fact l i te .  K e y b o a r d
skills. Amcom DES v  Acorn DES. Re-
views: Beebperl  wordprocessor, Atom
expansion system, software, books.
21. Apri l  Beeb graphics on TV(3). 6845
chip e x p l o r e d ( 3 ) .  A d v a n c e d  f i l i n g
systemsll 1. Lisp 2(4). Hints &  Tips(3).
Beeb Forum(4). Choose disc tracks to
copy(4). Function key editing(4). Te le-
text dumps(3 ) ,  C E S  scrut in ised(3) .
Passing variables(2). Computer  Con-
cepts' g r a p h i c s  ROM(4 ) .  S c h o o l s  -
simulations(4). C a l c u l a t i n g  E a s t e r
dates(3). Better programming(3). Atom
Forum(2). Atom ROM routines(5). Con-
verting BBC to  A tom Basic(2). Three
printers compared(2). Rev iews:  so f t -
ware, A r i es  1320 RAM board,  Tooik i t ,
Monitors.

,125sot
22. May Bitstik graphics system. Hints &
Tips. 6502 second processor examined.
Lisp 3. Beeb Forum: Disc utility to keep
track of available space. Statistics. Pat-
tern graphics. °SWORD explained 4
colour graphics listings. Second-hand

disc drives. Education d o  gir ls get a
fair deal? Atom Forum B B C  to  A tom

Basic 2. Reviews: Brit ish Micro's Graf-
pad, Edword  wordprocessor. 4  spr i te
generators, Opus microdr ive.  Beasty,
software.
23. J u n e  A c o r n  Z 8 0  s e c o n d  p r o -
cessor(3). F o r t h ( 2 ) .  G r a p h i c s  t o
brighten up your games(2). Soft Pottery
graphics(4). G o  f a s t e r  a n d  s a v e

memory space(3). Rap id  search a n d
load routine for tapes(2). How the Beeb
and Electron work  1(3). Business: re -
views and  h o w  to  gent ly  enter  off ice
computerisation(4). E d u c a t i o n  -  adult
literacy(3). Dumping Atom programs on
the BBC(2) .  A t o m  F o r u m .  So f twa re
copyright laws(2). Hints & Tips(4). Tech-
niques -  B-Trees(3). B e e b  Forum(2) .
Reviews o f  monitors, pr inters,  books.
software, adven tu res ,  E P R O M  p r o -
grammer.
24. Ju l y  Communicat ions: t he  future.
portable micros; modems & electronic
mail. Hints & Tips. First Byte: using your
micro. Beeb  Forum o n  Basic.  H o w  i t
works I I :  s l o w  d o w n  t h e  B e e t ) .
Business: Acorn 's  Z80 software, Star-
base ROM. Education: a look at Edfax,
how to  teach facts A t o m  Forum, Con-
verting BBC to Atom Basic. Reviews.

Electron Plus-1, Sol id isk s 128k R A M
board, t h r e e  IEEE inter laces,  Canon
colour and Brother printers, ADE ROM.
25. August  Downloading the weather.
Teaching t o t s :  k e y b o a r d  o v e r l a y s ,
activity board .  F i r s t  Byte :  w r i t i n g  &
debugging p rog rams.  H i n t s  &  Ti p s .
Beeb Forum: 6502 second processor &
Tube t ips.  H o w  i t  works  II I :  r a n d o m
numbers. Business: Plan software for
Z80. Atom Forum, avoiding errors. Re-
views: 3  d r a w i n g  p a c k s ,  T o r c h
Unicomm. MCP's  Interbeeb, sof tware
plus for Micronet
26. September Decoding radio signals,
First Byte: getting moving. Hints & Tips.
Education: p r o b l e m  s o l v i n g .  S p r i t e
design a n d  an ima t i on  p a r t  I .  B e e b

Forum: fastest dump. Wr i te  your  own
disc formatter. How it works IV: random
number generator.  Business: Nucleus
software f o r  Z 8 0 .  accoun t s .  A t o m
Forum, ?  a n d  R e v i e w s :  To r c h
Unicorn. Ouinkey, Partin plotter. Turbo
compiler. Multi-aid.

•AlPS
27. October The BBC and space. First
Byte no i ses  on the Elk. Hints &  Tips.
Sprite design and animation part IL Pro-
gramming t h e  8 2 7 1 .  S o r t i n g  t e c h -
niques. Diagnosing i l l s  i n  t h e  Beet).
Beeb Forum: NFS update. Education:
report on government scheme, review
of M ic ro tex t .  A t o m :  w o r d p r o c e s s o r
Communications: bul let in boards. Re-
views: B a s i c  u t i l i t y  ROMs,  s ideways
ROM sockets, Bearsof t 's  Editor,  Wat-
ford's Buffer  &  Backup, Ampersand 's
Colour module.
28. November Acorn's ABC range. First
Byte: drawing. Hints &  Tips: 3D-effect
printing. Spr i te design and animat ion
part Ill. Floating point variables. ROM
juggler. M i c r o  Live. Education: news,
Edward in the classroom, school quiz.
Atom forum: hardware, the Auto com-
mand. Reviews:  S ix  tur t les  and  bug-
gies. To a d ' s  ex tens ion  socket ,  Wa t -
ford's S p e e c h  S y n t h e s i s e r  a n d
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Beeblont ROM, BBtype, Romex 13 ROM
board, 3 language coaching packs, two
graphics tablets.
29. December Guide to bar codes. First
Byte: text & graphics windows, Hints &
Tips: con t ro l  codes  f o r  Epsons. T h e

BACK I S S U E S

Domesday project. Low-cost keyboard
for the Beet:. Dumping games' screens
Speed u p  y o u r  micro.  DIY database.
Education: news. science quiz, review
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B A  R C  U
Program entry at a stroke

of the Dudley suite of software. Atom:
Forum, bu i l d  a  ROM  pager,  compe-
tition. Reviews: 6 databases compared,
part I of lightpens. Acornsoft's Lobo and
Pascal, best games of 1984
30. January 1985 Games special: Quad-
line, Picture Puzzle, musical tunes. Col-
ourf ill graphics. Hints & Tips Operation

Raleigh repor t .  Set t ing u p  y o u r  o w n
teletext database. Second processors
examined. Educat ion:  n e w s ,  ac t i v i t y
board revisi ted. Reviews: 6  wordpro-
cessors compared,  t h r e e  as t ronomy
packs, software for lightpens.

Eleven issues are not avai lable-July  1982; Febru-
ary, March, April, May. June, July and August 1983
February, A p r i l  a n d  June  1984. Photocopies o f
articles a r e  avai lable a t  18p a  page (min imum
charge 50p, inclusive of postage).Orders should be
addressed to AU Photocopies, Redwood Publishing,
68 Long Acre, London WC2E 9JFI. Figure in brackets
indicate the number of pages in each article.

Sold-out copies

HOW TO ORDER
Fill in the order form on page 96 and send with your
cheque or postal order for £1.25 per issue (made pay-
able to Redwood Publishing) to Acorn User Services,

PHS Mail ing Ltd. PO Box 14, Horley, Surrey.
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TWELVE
TEMPTING TITLES

Acorn User presents 12 titles to captivate, entertain and educate. Could you run a railroad?
find out with Trains. Try your hand at swordfencing with Swordmaster. Break into the computer
with Hacker 2000. Beat the bacteria in Corpuscle. Pace the final frontier in Trek. Try three great
games with our compendium. Or see how good your adventuring skills are with Vampire Castle

and Flint's Gold. What more could you ask for? All these tried, tested and developed by Microgral.

Make sure you play this adven-
ture with the lights on You  can
almost smell  the  dank odours
and•feel the terror around every
corner.
E6.95 Cassette. E9.95 Disc (40/
80) BBC micro only

In your search for the legendary
Flint's Gold  you  w i l l  sa i l  t h e
Spanish Main to a land of blood-
thirsty pirates.
E6.95 Cassette, E9.95 Disc (40/
80) BBC micro only

ACORN USER APRIL 1985

TRAINS
This c lass ic  g a m e  b y  Pe te r
Balch requires quick wi ts and
clear thinking. Your  a im i s  t o
manoeuvre a  number of  trains
around a  complex network o f
track, as you pick up fare-paying
passengers and deliver them to
their destinations.
£7.95 Cassette. £1095 Disc (40/
80)
BBC micro only

SWORD MASTER
SWORD MASTER is  one of the
few two-player games around,
and is designed for  joystick or
keyboard. I t  i s  based o n  t h e
fencing rules written in 1190 by
Herman von Salza for the Deuts-
critter Order of Teutonic Knights.
E7.95 Cassette, E10.95 Disc (40/
80) BBC Micro and Electron

ONO

COMPENDIUM
Three A c o r n  U s e r  games. I n
HEXANGLE you and the micro
take t u r n s  i n  d raw ing  l i n e s
between s i x  points. I n  MEGA
MONSTERS you are confronted
by waves o f  al iens whi le you
rescue stranded mutants. VAM-
PIRE is a two-player action game.
E7.95 Cassette, 110.95 Disc (40/
80) BBC micro Only

•ol

N O W '  s A l l t  m u t

CORPUSCLE
In CORPUSCLE y o u  assume
control o f  the body's defences,
journeying into the three-dimen-
sional labyrinth o f  the  human
arterial system. Invading co l -
onies o f  b a c t e r i a  a d v a n c e
relentlessly a n d  y o u  m u s t
destroy as many as you can.
E7.95 Cassette, E10.95 Disc (40/
80)
BBC micro only

ACORN USER SOFTWARE
Please send me:
Crazee Caverns
Mars Mission plus Astro Blaster
Graf pak plus Maze
Tel lscope

Account No

40180 disc' Cassette•
(E10•95) (E7•95)  O t h e r  title

I enclose a cheque/postal order payable to Redwood Publishing for E
Please debit my Access/Barclaycard

40/80 disc' Cassette'
L i E l
0

Total value of my order is E

Expiry date

Name  A d d r e s s

P o s t code

Signed  D a t e
Send this form with your remittance in an envelope to: PHS Mailing Ltd, PO Box 14, Holley, Surrey. All the above prices
include VAT, postage and packing. 'Tick appropriate box(es)

• HACKER 2000
In the year 2000 only two classes
survive. P r o g r a m m e r s  a n d
Proles. A s  a  Prole, your  only
escape from a life of drudgery is
to 'hack' your way into the mass-
ive Multivax complex in order to
change your Brain Scan Report.
ET 95 Cassette, E10,95 Disc (401
80)
BBC micro only

TREK
TREK was the first game to take
advantage of voice synthesis on
the BBC micro — and uses joy-
stick or keyboard.

Trek puts you in charge of a
Starship with the task of wiping
out an alien fleet.
E7.95 Cassette, E10 95 Disc (401
80) BBC micro and Electron

•
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STILL
AVAILABLE

All these old favourites —
Vampire Castle. F l in t 's
Gold, T r a i n s ,  S w o r d
Master, Compend ium.
Corpuscle, Hacker 2000
and Trek— are still avail-
able. Just complete the
order fo rm o n  t he  le f t
and state which of these
eight e x c i t i n g  g a m e s
you'd like, then send the
coupon t o  u s  together
with your money.
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Crazee Caverns, Tellscope. Mars Mission
+ Astro Blaster and Grafpak are available

for the BBC micro at only £7.95 (cassette).
00.95 (40/80 disc)
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ACORN USER S U B S C R I P T I O N S
Please start my subscription to Acorn User
from the next available issue
as indicated:

01 U K
02: Europe
03: Middle East
04: The Americas and Africa
05: A l l  other countries

Name

Address
1 1 1 1 1  I  i

I I I  l i  I  I  t l i  I  I I  I  I  I

I I  J  I  I  I  I  I  I  1  I  I  I  I  I

I i  1  1  I  t  I  I  I  I  J  I  I  I

ACORN USER SERVICES
BACK DATED ISSUES @ £1.25 per copy

MONTH Y E A R

A U i s s u e
issue
issue

Total E

AU

AU

BINDERS
In red with
silver logo
on the spine.
Holds 12 issues
of over 200 pages.
ONLY £4.75 inc. p&p.

RPOI Binders

I I I I I I I I I I I

I

Please add El 00 each for overseas items
Please allow 28 days for delivery

12 months 24 months
£15 LI 0 0  E

E £ 5 0  E
C30 LI C 6 0  E
0 0  E 6 0  0
C35 C 7 0

w i r r u i u l a l

PnoGa7m usrINGs
FERIA/AZ(75 ISSUE

0

••ffiEfilimatbs.han

DISC EXCHANGE SERVICE
Send in your copy of any Acorn User tape
with a cheque for E3.50 and we will
exchange it for a disc (which runs on 40 or
80 tracks).

@ C4 75 E

24 HOUR PHONE SERVICE (02934) 72208
Please add El 00 each for overseas items.
Please allow 28 days for delivery.

Please answer these questions to help us improve
your magazine.
1 Do you use your micro for?:

1 7 school 2  F.1 business 3ETihobby
2 Do you have, or intend to buy, any of the following?:

1 L monitor 2 L . d i s c  drive 3  Li second processor
4 E printer 5  E modem

3 How many software packages do you think you will
buy in the next 12 months?:
100-5  2 7 6 - 1 0  3 E 1 0  or more

E I enclose my cheque/postal order/sterling bank
draft payable to Redwood Publishing for E

E Please debit my Access/American Express/
Barclaycard

Account no

Expiry date
Signed D a t e
Send this form, with your remittance, in an envelope, to Acorn User
Subscriptions. Redwood Publishing, 68 Long Acre, London WC2E 9JH

Name

Address

El I enclose my cheque/PO payable to Redwood
Publishing for E

Please debit my Access/Barclaycard
Account no L I

Expiry date

Signed

1
D a t e

Send this form, with your remittance, in an envelope,
to Acorn User Services, PHS Mailing Ltd, PO Box 14,
Horley, Surrey. All the above prices include postage
and packing.

ACORN USER SOFTWARE
MONTHLY PROGRAM LISTING

CASSMES
Please send me a cassette of all major
BBC micro and Electron program listings
(April issue) as advertised on page 95

E3.75 T o t a l  C
Name

Address

0  I enclose my cheque/PO payable to Redwood
Publishing for E
E Please debit my Access/Barclaycard1Account no

Expiry date

Signed D a t e
Send this form, with your remittance, in an envelope, to Acorn User Software.
PHS Mailing Ltd, PO Box 14, Horley, Surrey. Al l  the above prices include
postage and packing.



SET UP A SIMPLE TOUCH SCREEN

1 2 3 4 51
6 7 9 0

by Alf Ripool

1
READERS who saw the February edi-
tion of Micro Live, will be familiar with
the concept of touch screens. The one
demonstrated at the start of the pro-
gram relied on an additional piece of
hardware to convert the screen into an
area sensitive to touch.

All the actual hardware for such a
useful i tem o f  software does exist
within the BBC and Electron micros. In
the Beeb the Cathode Ray Tube Con-
troller and  Video ULA handle t h e
screen, while the two have been com-
bined into a single ULA in the Electron.
The real problems in  utilising these
exist in writing the software -  this is
complex and often the timings required
are very delicate. However, the soft-
ware exists within the MOS o f  both

omm

Figure 1. The paper template should only
cover the top two-thirds of the screen
and should be placed about 10 mm from
the edge

machines, as we shall see.
The TV or monitor screen is primarily

used to display the signal generated by
your micro's video circuitry, bu t  by
reprogramming the correct sequence
of video display registers it is possible
to read the screen using a technique
known as 'reverse polarisation' -  the
more technically-minded among you
will probably know o f  this, however
less learned readers can still use the
technique, without understanding it. I
would refer you to the HAD Journal, of
March 1982 for further details.

To use the MOS-based software we
require just a  simple machine code
patch to ensure that the correct MOS
addresses are set -  this will of course
depend on which issue Basic you have.
Suitable PROCs are used to assemble

P R O G R A M  OF THE M O N T H

the correct addresses. Note that it is not
possible to  use this program on the
6502 second processor because Hi-
Basic is copyright 1983, and the tran-
sience across the Tube is not suitable
for the I/O processor slave.

The program presented this month,
will enable you to use this technique to
set up and initialise a touch screen. The
area used for the touch screen is the
full width and about two-thirds of the
screen's height; the lower third of the
screen is used for messages and text.
Figure 1 shows the dimensions of the
template you should construct. For best
results thin white paper works best -
black paper is out due to i ts albedo
factor. The edge of the paper should be
about 10 mm in from the edge of the
screen.

Next you need to mark out sections
onto the template (figure 2). I  find a
heavy black felt-tip pen ideal for this.
First mark a square about the size of
your thumb in each corner of the tem-
plate. Mark the other boxes as shown -
again keep each to about thumb size.

When complete, fix the template onto
the screen, using a clear stickytape that
has a flour-free base.

Load and run the program. This will
prompt you to initialise each 'pad' area
on the screen. This must be done with

Figure 2. How to mark your template -  use a heavy felt-tip pen

care i f  you are using an RGB monitor
then you might need to repeat the pro-
cess a couple of times due to the low
phosphorescence screen ratios.

The program will first ask you to set
the four corners of the screen so that it
has a reference point. When prompted,
use your thumb to cover the relevant
square. During this time the MOS/patch
will b e  scanning the  video ULA t o
detect changes in polarisation. When
you are sure that you have a firm and
steady contact press the space bar. The
area l a s t  detected w i t h  t h e  m o s t
reverse polarisation (prior to pressing
the space bar) will be selected as the
appropriate point on the screen. Once
each of the four screen corners have
been set move onto the Yes, No and
number boxes.

The touch screen can now be used as
a direct replacement for the numbers
and letters Y and N on the keyboard,
and should work with any programs
written in Basic you already have.

Next month I'll show just how simple
it is to  use the touch screen in  this
manner, with some simple but effective
educational applications. In addition a
short assembler routine will be sup-
plied to allow a transparent version of
the touch screen to be used with Acorn-
soft's Elite.

Yes No
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1
•  U s i n g  the paper overlay described on page 97 and this listing you can add a touch screen to your micro

•

•  1 0  REM To u c h  S c r e e n  u s i n g  MOS N U E "
•  2 0  REM b y  A l f  R i p o o l  5 6 0  R E P E AT:  C A L L  p a t c h30  REM F o r  B B C  a n d  E l k  5 7 0  U N T I L  G E T = A S C " N "
•  4 0  REM ( c )  A c o r n  U s e r  A p r i l  1 9 8 5  5 8 0  C L S

5 0  :  5 9 0  F O R  L % = 0  T O  9
•  6 0  D I M  p a t c h  2 0  6 0 0  READ B%
•  7 0  I F  ? & 8 0 1 5 = A S C  ( " 1 "  ) P R O C b a s i  c I  6 1 0  V D U 3 0  •

80  I F  ? & 8 0 1 5 = A S C  ( " 2 "  ) P R O C b a s i c  I I  6 2 0  P R I N T  " P R E S S  "  ; CHR$ (B%) ;  "  O N  SCRE
•  9 0  P R O C a s s e m b l e  E N " ;  0

100 MODEO 6 3 0  P R I N T  "  -  PRESS SPACE B A R  T O  CONE0 •
11 0  V D U  2 8 , 0 , 3 1 , 7 9 , 2 4  I R M "

•  1 2 0  ? p a t c h = & 6 0  6 4 0  R E P E A T  •
130  P R I N T " I N I T I A L I S E  SCREEN CORNERS: "  6 5 0  U N T I L  G E T = 3 2

•  1 4 0  PRINT"WHEN PROMPTED P L E A S E  P R E S S " ;  6 6 0  V D U 3 0 : P R I N T S T R I N G $ ( 5 0 , "  " )  •
•  1 5 0  P R I N T "  S P E C I F I E D  SCREEN C O R N E R , "  ;  6 7 0  V D U  3 0 •

160 P R I N T "  &  HOLD DOWN SPACE B A R "  6 8 0  P R I N T " K E Y  " ; C H R $ ( B 7 . ) ; "  CONFIRMED"
•  1 7 0  P R I N T " U N T I L  T O L D  T O  R E L E A S E "  6 9 0  I F  B % = 4 8  T H E N  P R I N T T A B ( 1 9 , 5 ) ; " 0 " : 6 •

180 FOR N%=0  T O  5 0 0 0 : N E X T  NY.O T O  7 1 0
•  1 9 0  F O R  L%=1  T O  4  7 0 0  P R I N T TA B ( B 7 . - 4 9 A - E VA L ( C H R $ ( B % ) ) , 5 ) ; •
•  2 0 0  C L S  C H R I I ( B % )  •

2 1 0  READ A $  7 1 0  FOR D%=0  T O  5 0 0 0 : N E X T
•  2 2 0  P R I N T " S E T  " ; A $ ; "  S C R E E N ,  A N D  PRESS 7 2 0  V D U 3 0  •
O S P A C E  B A R  T O  CONFIRM"  7 3 0  N E X T 0

2 3 0  C A L L  p a t c h  7 4 0  F O R  D%=0  T O  5 0 0 0 : N E X T
•  2 4 0  REPEAT 7 5 0  X%=1 0

2 5 0  A 7 . = 2 5 5  :  X % = 1  :  Y % = 2  :  C % = 0  7 6 0  F O R  L % = 0  T O  9
•  2 6 0  C A L L  p a t c h  7 7 0  READ B% •
•  2 7 0  U N T I L  G E T = 3 2  7 8 0  P R I N T C H R $ 7 ; TA B ( X % , 5 ) ; C H R $ ( B % )  0

2 8 0  A 7 . = 1 2 8  :  X % = 3  :  Y % = 7 8  :  C 7 . = 1  7 9 0  XX=X%-f-2
•  2 9 0  C A L L  p a t c h  8 0 0  FOR D%=0 T O  3 0 0 0 : N E X T  •

3 0 0  C L S  :  P R I N T  A $ ; "  S E T "  8 1 0  N E X T•  0
3 1 0  FOR N%=0  T O  5 0 0 0 : N E X T  N% 8 2 0  P R 1 N T C H R $ 7 ; TA B ( X % , 5 ) ; C H R $ ( 3 3 )

•  3 2 0  N E X T L %  8 3 0  END
8 03 3 0  :  4 0  :

•  3 4 0  C L S  8 5 0  D E F  P R O C a s s e m b l e  •

•  3 5 0  P R I N T " P R E PA R E  T O  I N I T I A L I S E  Y E S / N O  8 6 0  P % = p a t c h •
SCREEN SEGMENTS" 8 7 0  I

•  3 6 0  FOR N%=0 T O  6 1 7  8 8 0  L D A i t & E A •
3 7 0  A % = 9 6  :  X % = 9 6  :  Y % = 9 6  :  C % = 1  8 9 0  J S R  r e a d l
380  C A L L  p a t c h : N E X T  N% 9 0 0  R O L A  •0

•  3 9 0  FOR L%=1  T O  2  9 1 0  J S R  r e a d 2  •
400  READ A $  9 2 0  C L C  :  B I T  a c k n

•  4 1 0  P R I N T " S E T  " ; A $ ; " ,  A N D  PRESS SPACE 9 3 0  J M P  t r a n s  0
• BAR T O  CONFIRM"  9 4 0  1 •

420  F O R  N%=0  T O  1 4 2 :  C A L L  p a t c h : N E X T  9 5 0  ENDPROC
•  4 3 0  R E P E AT: C A L L  p a t c h : U N T I L  G E T  9 6 0  : =32 •

4 4 0  C A L L  p a t c h  9 7 0  D E F  P R O C b a s i c I
•  4 5 0  C L S  :  P R I N T  A $ ; "  S E T "  9 8 0  r e a d 1 = & E 0 7 2  :  r e a d 2 = & E 9 8 1  •
O 4 6 0  N E X T 9 9 0  t r a n s = & E 1 0 9  :  a c k n = & E 0 0 4 •

470  F O R  N7.=0  T O  4 8 9 :  C A L L  p a t c h : N E X T  1 0 0 0  ENDPROC
•  4 8 0  C L S  1 0 1 0  :  •

4 9 0  P R I N T " P R E S S  Y  O N  KEYBOARD T O  C O N T I  1 0 2 0  D E F  P R O C b a s i c I I
•  N U E "  1 0 3 0  r e a d 1 = & E 0 8 9  :  r e a d 2 = & E 9 9 9  •
•  5 0 0  REPEAT 1 0 4 0  t r a n s = & E 1 0 1  :  a c k n = & E 0 O F 0

5 1 0  U N T I L  G E T = A S C " Y "  1 0 5 0  ENDPROC
•  5 2 0  C L S  1 0 6 0  D ATA " T O P  L E F T " , " T O P  R I G H T "  •

5 3 0  P R I N T " P R E PA R E  T O  I N I T I A L I S E  K E Y- PA  1 0 7 0  D ATA "BOTTOM L E F T " , " B O T T O M  R I G H T "• 0
D" 1 0 8 0  D ATA " Y E S  S E G M E N T " , " N O  SEGMENT"

•  5 4 0  F O R  N % = 0  T O  6 1 7 : C A L L  p a t c h : N E X T  N% 1 0 9 0  D ATA 4 9 , 5 0 , 5 1 , 5 2 , 5 3 , 5 4 , 5 5 , 5 6 , 5 7 , 4 8 0
5 5 0  P R I N T " P R E S S  N  ON KEYBOARD T O  C O N T I  1 1 0 0  D ATA 6 5 , 8 0 , 8 2 , 7 3 , 7 6 , 3 2 , 7 0 , 7 9 , 7 9 , 7 6

•  •

•  0
•  •
0 •

•
•
•



HINTS &TIPS

See 'Hints & tips', page 39

•

•
April Fool! Here's the listing to help you make fools of family and friends

•

•

10 R E M  I n t e r a c t i v e  D e t e r m i n a t i o n  o f  4 3 0  G C O L 0 , 1  •
11 R E M  I n t e l l e c t u a l  O b j e c t i v i t y  4 4 0  P R I N T  S P C ( 8 ) : " P r e s s  s p a c e  t o  s t a r t "
12 R E M  T e s t  M e t e r  4 5 0  R E P E A T: U N T I L  G E T = 3 2  •
2 0  REM M a r t i n  P h i l l i p s  4 6 0  ENDPROC
3 0  R E M  F o r  B B C  a n d  E l e c t r o n  4 7 0  :  •
4 0  REM ( C )  A c o r n  U s e r  A p r i l  1 9 8 5  4 8 0  D E F  P R O C i n i t i a l i s e 0
5 0  :  4 9 0  * F X 1 1 , 0
6 0  MODE1 5 0 0  X 1 = 1 5 6 : Y 1 = 6 9 3 •
7 0  P R O C 1 n i t i a l i s e  5 1 0  V D U 5
8 0  P R O C i n s t r u c t i o n s  5 2 0  V D U 1 9 , 0 , 7 , 0 , 0 , 0  •
9 0  P R O C s c a l e  5 3 0  V D U 1 9 , 3 , 7 , 0 , 0 , 0

100  P R O C r u n  5 4 0  V D U 2 3 : 8 2 0 2 : 0 0 : 0 ;  •
11 0  P R O C c r a s h  5 5 0  P X = 0 : P Y = 0
120  E N D  5 6 0  * K E Y 1 0  O L D : M  M O D E l : M  V D U 2 3 : 8 2 0 2 : 0 0  •
130  :  ; W M  G O T 0 1 3 9 0 : M •
140 D E F  P R O C i n s t r u c t i o n s  5 7 0  ENDPROC
150  G C O L 0 , 1  5 8 0  :  •
160 P R O C d o u b l e ( " I n t e , - a c t i v e  D e t e r m i n a t i  5 9 0  D E F  P R O C s c a l e

on  o f " , 1 9 2 , 1 0 0 7 )  6 0 0  G C O L 0 , 1 2 8  •
170 P R O C d o u b l e ( " I n t e l l e c t u a l  O b j e c t i v i t  6 1 0  C L G

y  T e s t  M e t e r " , 9 6 , 9 2 8 )  6 2 0  6 C O L 0 , 3  •
180  G C O L 0 , 3  6 3 0  F O R  S = 0  T O  2 0 0
190  P R I N T " "  T h e  c o m p u t e r  i s  c o n n e c t e d  6 4 0  a n g l e = 0 . 0 7 * S + 0 . 8 6 9 : L = 7 4 0

t o  a  h i g h l y "  6 5 0  I F  S  M O D 2 = 0  T H E N  L = L - 2 4  •
2 0 0  P R 1 N T " s e n s i t i v e  a m p l i f i e r  w h i c h  i s  6 6 0  I F  S  M 0 D 4 = 0  T H E N  L = L - 2 4

a b l e  t o "  6 7 0  X = A B S t - 6 4 0 - f ( L * C O S ( a n g l e ) ) )  •
2 1 0  P R I N T " m o n i t o r  l o w - l e v e l ,  h i g h  f r e q u  6 8 0  Y = 1 2 0 + 1 . * S I N ( a n g l e )

e n c y "  6 9 0  MOVE X , Y  •
2 2 0  P R I N T " e l e c t r o m a g n e t i c  r a d i a t i o n . "  7 0 0  X = A B S C - 6 4 0 4 - ( 7 6 4 * C O S ( a n g l e ) ) ) 0
2 3 0  P R I N T "  T h e  h u m a n  b r a i n  r e l i e s  o n  t i  7 1 0  Y = 1 2 0 + 7 6 4 * S I N ( a n g l e )

n y "  7 2 0  DRAW X , Y •
2 4 0  P R I N T " e l e c t r i c a l  i m p u l s e s  t o  s e n d  m  7 3 0  DRAW X 1 , Y 1

e s s a g e s . "  7 4 0  I F  S  M 0 D 4 = 0  T H E N  P R O C d o u b l e ( S T R S ( S *  •
2 5 0  P R I N T " T h e  s t r e n g t h  a n d  f r e q u e n c y  o f  1 0 ) , X , Y + 8 0 )

t h e s e "  7 5 0  X 1 = X : Y 1 = Y  •
2 6 0  P R I N T " i m p u l s e s  a r e  a  m e a s u r e  o f  t h e  7 6 0  N E X T  S

a c t i v i t y "  7 7 0  ENDPROC •
2 7 0  P R I N T " o f  t h e  b r a i n . "  7 8 0  : •
2 8 0  P R I N T "  T h i s  m e t e r  c a n  d e t e c t  t h e s e  7 9 0  D E F  P R O C b e z e l ( t e x t S )

t i n y "  8 0 0  G C O L 0 , 1 3 0  •
2 9 0  P R I N T " i m p u l s e s  a n d  b y  m e a s u r i n g  t h e  8 1 0  V D U 2 4 , 0 0 : 1 2 7 9 : 2 5 0 ;

f r e q u e n c y "  8 2 0  C L G  •
3 0 0  P R I N T " a n d  i n t e n s i t y  o f  t h e m  i s  a b l e  8 3 0  G C O L 0 , 3

t o "  8 4 0  X = 6 4 0 - ( 1 6 * L E N ( t e x t S ) )  •
3 1 0  P R I N T " d e t e r m i n e  o n e ' s  T U . "  8 5 0  P R O C d o u b l e f t e x t $ , X , 1 7 5 , •
3 2 0  P R I N T "  T h e  a e r i a l  m u s t  b e  5 0 c m  f r o m  8 6 0  V D U 2 4 , 0 ; 2 5 0 ; 1 2 7 9 ; 1 0 2 3 ;

t h e  f o r e - "  8 7 0  ENDPROC •
3 3 0  P R I N T " h e a d ,  a n d  y o u  m u s t  c o n c e n t r a t  8 8 0

e a s  h a r d "  8 9 0  D E F  P R O C p o i n t e r ( v a l )  •
3 4 0  P R I N T " a s  p o s s i b l e  o n  t h e  s i m p l e  p r o  9 0 0  G C O L 0 , 0

b l e m s " -  9 1 0  P R O C d r a w p o i n t e r  •
3 5 0  P R I N T " p r e s e n t e d  a t  t h e  b o t t o m  o f  t h  9 2 0  a n g l e = 0 . 8 6 9 4 - v a l * 0 . 0 0 7 •

e s c r e e n , "  9 3 0  P Y = 5 0 4 . 7 5 0 * S I N ( a n g l e )
3 6 0  P R I N T " a n d  s a y  t h e  a n s w e r s  o u t  l o u d .  9 4 0  P X = A B S ( - 6 4 0 + 6 8 0 * C O S ( a n g 1 e ) ) 0

0 9 5 0  G C O L 0 , 1
3 7 0  P R I N T "  T h e  c o m p u t e r  t h e n  s e t s  t h e  r  9 6 0  P R O C d r a w p o i n t e r  •

a t e  a t "  9 7 0  ENDPROC
3 8 0  P R I N T " w h i c h  t h e  p r o b l e m s  a r e  p r e s e n  9 8 0  :  •

t e d ,  u n t i l "  9 9 0  D E F  P R O C d r a w p o i n t e r
3 9 0  P R I N T " i t  r e a c h e s  a n  o p t i m u m  s p e e d .  1 0 0 0  M O V E ( 6 4 0 - ( 2 ( : 0 / T A N ( a n g l e ) ) ) . 2 5 2  •

T h e n  t h e "  1 0 1 0  DRAW P X , P Y •
4 0 0  P R I N T " c o m p u t e r  w i l l  b e  a b l e  t o  c a l c  1 0 2 0  ENDPROC

u l a t e  a n d "  1 0 3 0  :  •
4 1 0  P R I N T " d i s p l a y  y o u r  I D . " '  1 0 4 0  D E F  P R O C d o u b l e ( A S , K , L )
4 2 0  V D U 1 9 , 3 , 4 , 0 , 0 , 0  1 0 5 0  A X = f 1 A : X 7 . = 0 : Y 1 / . = & A : D = t ( A 0 0  •

•

con t i nued '  •
•
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•
•

AI continued

1 0 6 0  F O R  T = 1  T O  L E N ( A S ) 1 3 1 0
• 1 0 7 0 K 1 = K 4 - ( 3 2 * ( T - 2 ) ) 1 3 2 0 DEF P R O C c r a s h

1 0 8 0 8 S = M I D S ( A S , T, 1 ) 1 3 3 0 FOR N = I  T O  2 0 0
• 1 0 9 0 ?D=ASC(BS) 1 3 4 0 V D U 1 9 9 0 , ( R N D ( 1 5 ) ) , 0 , 0 , 0
• 11 0 0 CALL & F E E L 1 3 5 0 V D U 1 9 , 1 0 R N D ( 1 5 ) ) , 0 , 0 , 0

111 0 V D U 2 3 , 2 4 0 , D ? 1 , D ? 1 , D ? 2 , D ? 2 , D ? 3 , D 7 3 , D 1 3 6 0 V D U 1 9 , 2 , ( R N D ( 1 5 ) ) , 0 , 0 , 0
• ? 4 , D 7 4 1 3 7 0 V D U I 9 , 3 , ( R N D ( 1 5 ) ) 9 0 , 0 , 0

11 2 0 V D U 2 3 , 2 4 1 0 ) 7 5 , D ? 5 , D 7 6 , D ? 6 , D 7 7 9 D 7 7 , D 1 3 8 0 NEXT N
• ? 8 , D 7 8 1 3 9 0 V D U 1 9 , 0 , 0 , 0 9 0 , 0

11 3 0 MOVE K 1 , L : P R I N T C H R S ( 2 4 0 ) ; 1 4 0 0 V D U 1 9 , 1 , 0 , 0 , 0 , 0
• 11 4 0 MOVE K 1 , L - 3 2 : P R I N T C H R S ( 2 4 1 ) : 1 4 1 0 V D U 1 9 , 2 , 0 , 0 , 0 , 0
• 11 5 0

11 6 0
NEXT T
ENDPROC

1 4 2 0
1 4 3 0

V D U 1 9 9 3 9 0 , 0 , 0 , 0
S O U N D 1 , - 1 5 , 4 , 2 5 5

• 11 7 0 1 4 4 0 * F X 2 0 0 , 1
11 8 0 DEF P R O C r u n 1 4 5 0 *MOTOR1

• 11 9 0 a n g l e = 1 . 5 7 1 4 6 0 V D U 4 , 1 4
1 2 0 0 FOR N = 1  T O  3 0 1 4 7 0 REPEAT

• 1 2 1 0 PROCsum 1 4 8 0 FOR N = I  T O  3 5 : P R I N T: N E X T N
1 2 2 0 I = I N K E Y ( 2 0 0 - 5 * N ) 1 4 9 0 U N T I L  0

• 1 2 3 0 P R O C p o i n t e r ( 5 0 4 - N * 3 - 4 - R N D ( 2 0 ) - R N D ( 2 0 ) / 1 5 0 0 ENDPROC

• 1 2 4 0 NEXT N 1 5 1 0
1 2 5 0 FOR N = 5 0  T O  - 6 0  S T E P - 5 1 5 2 0 DEF PROCsum

• 1 2 6 0 PROCsum 1 5 3 0 a S = S T R $ ( 1 4 - R N D ( 9 ) )
1 2 7 0 I = I N K E Y ( R N D ( 2 5 ) ) 1 5 4 0 13S=S IRS(14 -RND(9 ) )

• 1 2 8 0 P R O C . p o i n t e r ( 5 0 + N * 2 4 - R N D ( 2 0 ) - R N D ( 2 0 ) ) 1 5 5 0 P R O C b e z e l ( a $ + "  x  "4 -b$4-" = " )
1 2 9 0 N E X I  N 1 5 6 0 ENDPROC

• 1 3 0 0 ENDPROC

•
•

3-•

• I

•
• °#%1•

••••••

• %••••
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GRAPHICS

See, 'Colours by Interrupts', page 73

•

•  1 0  R E M  C o l o u r s  b y  I n t e r r u p t s
2 0  REM B y  l r i s t r a m  M a b b s

•  3 0  R E M  f o r  B B C  M i c r o
4 0  R E M  ( c )  A c o r n  U s e r  A p r i l  1 7 8 5

•  5 0  :

•  6 0  D I M  D L I s  5 07 0  L i n e  V a l = & 2 6 0
•  B O  R E M  S e t  u p  d e m o n s t r a t i o n

9 0  F O R  A = 0  T O  1 7  S T E P  3
•  1 0 0  A ! D L I s = 4 * L i n e _ V a l

11 0  ? ( A + D L I s + 2 ) = M A / 3 ) A N D 7 ) + 1 ) 0 R & 1 0
•  1 2 0  N E X T  A

•  1 3 0  A ! D L I s = T R U E140 MODE 6
•  1 5 0  R E M  P R O C s e t d l i s  d o e s  t h e  w o r k

160 P R O C s e t d l i s ( D L I s )
•  1 7 0  R E M  I n s e r t  " L . "  i n t o  i n p u t  b u f f e r

180 * F X 1 3 8 , 0 , 7 6
•  1 9 0  * F X 1 3 8 , 0 , 4 6

2 0 0  * F X 1 3 8 , 0 , 1 3
•  2 1 0  E N D

•  2 2 0  :
1 0 0 0 0  D E F  P R O C s e t d l i s ( D a t a )

•  1 0 0 1 0  A 7 . = 1 3 5 : M o d e = ( ( U S R ( & F F F 4 ) A N D 1 F F 0 0 0 0
) / & 1 0 0 0 0 )

•  1 0 0 2 0  D I M  C o d e  F N a s s e m b l e ( 0 0 4 C 0 0 0 )
1 0 0 3 0  A = F N a s s e m b l e ( 0 , C o d e )

•  1 0 0 4 0  A = F N a s s e m b l e ( 2 , C o d e )
1 0 0 5 0  A = ? D a t a + & A 8 : 7 D a t a = A• 1 0 0 6 0  D a t a ? 1 = C ( D a t a 7 1 ) + ( ( A  A N D  & F 0 0 ) / & 1 0

•  0 ) + 6 )
1 0 0 7 0  C A L L  V e c _ S e t u p

•  1 0 0 8 0  ENDPROC
1 0 0 8 5

•  1 0 0 9 0  D E F  F N a s s e m b l e ( P a s s , A d r )
1 0 1 0 0  P 7 . = A d r : L O P T  P a s s

•  1 0 1 1 0  \  C h a n g e  t h e  I R O 1  v e c t o r
•  1 0 1 2 0  . V e c _ S e t u p  S E I

1 0 1 3 0  L D A & 2 0 4 : S TA  O l d I r q : L D A & 2 0 5 : S T A  O l d
•  I r q + 1

1 0 1 4 0  L D A # N e w I r q  A N D & F F : S TA & 2 0 4 : L D A # N e w I
•  r q / 2 5 6 : S T A & 2 0 5

1 0 1 5 0  C L I : R T S
•  1 0 1 6 0  . 0 1 d I r q  B R K : B R K
•  1 0 1 7 0  \  N e w  i n t e r r u p t  r o u t i n e

1 0 1 8 0  . N e w I r q  L D A & F C : P H A : T X A : P H A : T YA : P H A
•  1 0 1 9 0  L D A & F E 4 D : A N D & F E 4 E : A N D # & 2 0

1 0 2 0 0  B N E  D L I
•  1 0 2 1 0  L D A & F E 4 D : A N D & F E 4 E : A N D # 2

1 0 2 2 0  B N E  F S I
•  1 0 2 3 0  . I r q _ E x i t  P L A : T A Y : P L A : T A X : P L A : S T A S ,

•  F C : J M P ( O l d I r q )
1 0 2 4 0  \  I n t e r r u p t s  i d e n t i f i e d

•  1 0 2 5 0  . F S I  L D A & F E 4 E : A N D # 8 ( 2 0 : B E O  I r q _ E x i t
1 0 2 6 0  L D A # 0 : S T A  C o l C o u n t

•  1 0 2 7 0  \  D L I  r o u t i n e
1 0 2 8 0  . D L I  S TA & F E 4 D

•  1 0 2 9 0  L D X  C o l C o u n t
1 0 3 0 0  L D A  D a t a + 1 , X : A N D  D a t a , X : C M P # S , F F : B N

•  E P % + 1 0 : L D A # 0 : S T A C o l C o u n t : J M P  T i m e

•  1 0 3 1 0  L D A  D a t a + 2 , X : A N D W , F 0
1 0 3 2 0  L S R A : L S R A : L S R A : L S R A : TAY

•  1 0 3 3 0  L D A  D a t a + 2 , X : A N D # 8 , F : E O R # 7
1 0 3 4 0  ] : O N  M o d e + 1  G O S U B  1 0 4 7 0 , 1 0 5 7 0 , 1 0 6 7

•  0 , 1 0 4 9 0 , 1 0 4 9 0 , 1 0 5 7 0 , 1 0 4 9 0 : C O P T  P a s s
1 0 3 5 0  \  S e t  t h e  t i m e r

•  1 0 3 6 0  . T i m e  L D A & F E 4 B : A N D # 8 , D F : S TA & F E 4 B

•  1 0 3 7 0  L D X  C o l C o u n t
1 0 3 8 0  L D A  D a t a , X : S T A & F E 4 8 : I N X : L D A  D a t a , X

•  : S T A & F E 4 9
1 0 3 9 0  I N X : I N X : S T X  C o l C o u n t

•  1 0 4 0 0  L D A S M A 0 : S TA & F E 4 D : S TA & F E 4 E
1 0 4 1 0  J M P  I r q _ E x i t

•  1 0 4 2 0  \  A s s o r t e d  d a t a
1 0 4 3 0  . C o l C o u n t  B R K

•

Tristram Klabbs• l ist ing a l lows you to have high-resolut ion. mul t i -co loured graphics without losing too much memory
1 0 4 4 0  . C o l 2 b a s e  EQUBO:EOUB8,80
1 0 4 5 0  . C o l 4 b a s e  E Q U B O : E O U B & 2 0 : E O U B 8 4 8 0 : E 0
UBS,A0
1 0 4 6 0  . C o l l 6 b a s e  B R K
1 0 4 7 0  \  T h e  c o l o u r  r o u t i n e s
1 0 4 8 0  1 : = P 7 . — A d r
1 0 4 9 0  R E M  2  C o l o u r
1 0 5 0 0  ( O P T  P a s s
1 0 5 1 0  P H A : T Y A : A N D # 1 : T A Y : P L A
1 0 5 2 0  O R A C o l 2 b a s e , Y
1 0 5 3 0  L D X # 7
1 0 5 4 0  . C 2 _ l o o p  S TA & F E 2 1 : C L C : A D C # & 1 0 : D E X :
BPL C 2 _ l o o p
1 0 5 5 0  1
1 0 5 6 0  RETURN
1 0 5 7 0  R E M  4  C o l o u r
1 0 5 8 0  ( O P T  P a s s
1 0 5 9 0  P H A : 1 Y A : A N D # 3 : T A Y : P L A
1 0 6 0 0  O R A C o l 4 b a s e , Y
1 0 6 1 0  L D X # 3
1 0 6 2 0  S TA & F E 2 1 : C L C : A D C # & 1 0 : S TA & F E 2 1
1 0 6 3 0  C L C : A D C # & 3 0 : S TA & F E 2 1
1 0 6 4 0  C L C : A D C # & 1 0 : S TA & F E 2 1
1 0 6 5 0  1
1 0 6 6 0  RETURN
1 0 6 6 5
1 0 6 7 0  R E M  1 6  C o l o u r
1 0 6 8 0  ( O P T  P a s s
1 0 6 9 0  S T A  C o l l 6 b a s e
1 0 7 0 0  T YA : A S L A : A S L A : A S L A : A S L A
1 0 7 1 0  O R A C o l l 6 b a s e
1 0 7 2 0  S TA & F E 2 1
1 0 7 3 0  1
1 0 7 4 0  RETURN
1 0 7 4 5
1 0 7 5 0  D E F  P R O C d l i s o f f
1 0 7 6 0  ? 1 F E 4 E = & 2 0 : E N D P R O C
1 0 7 6 5
1 0 7 7 0  D E F  P R O C d l i s o n
1 0 7 8 0  ? & F E 4 E = & A 0 : E N D P R O C

HOW TO ENTER THE PROGRAM
The program can be broken down into three sections; the
demonstration section (lines 10 to 150), the DLI core routine
and utilities (lines 10000 to 10080 and 10750 to 10780) and the
assembly section. To enter the program, first enter the follow-
ing short routine:

10 D a t a = & 4 0 0 0
2 0  D a t a l = D a t a : D a t a 2 = D a t a
3 0  F O R  M o d e = 0  T O  2
4 0  L = F N a s s e m b l e ( 0 , & 4 0 0 0 )
5 0  L = F N a s s e m b l e ( 2 , & 4 0 0 0 )
6 0  B = 0
70  F O R  A = & 4 0 0 0  T O  1 4 0 0 0 + L - 1
8 0  B = B + ? A
9 0  N E X T  A

100  P R I N T " C h e c k s u m  i s  : " . 0 3
11 0  N E X T  M o d e
120  E N D

Save this as you will be able to use it with next month's pro-
gram for mode changing. Then type AUTO 10090 and enter the
assembly language section. If you now type RUN, three check-
sums, 8,4D83, 8,524C and 8,4A59, should be printed. If so, you
can now delete lines 10 to 120 and enter the remainder of the
program. If not, or if an error occurs, check the listing and
correct the error. Note that the REM statements at lines 10110,
10170, 10240, 10270, 10350, 10420 and 10470 are not essential
and can be shortened or  ignored. Lines 10490, 10570 and
10670 can be ignored if line 10340 is altered. With the entire
program entered, save the program before running it in case
an er ro r  st i l l  exists, as  an e r ro r  in  the in ter rupt  rout ine may
corrupt the entire program.
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GRAPHICS1
See Watch Your Screen for a Good Plot', page 82

•

•

•
•

Plotting equat ions  o n  s c r e e n  i s  e a s y  us ing  N ige l  Jenn ings  G r a p h  l i s t ing

•  1 0  R E M  G r a p h  % ( I % ) : P R O C _ D I S P L A Y C O D E
7 0  R E M  b y  N i g e l  J e n n i n g s  6 3 0  I F  A $ = " A O "  P R O C _ O R I G I N : P R O C _ D I S P L AY

•  3 0  R E M  F o r . B 8 C  a n d  E l e c t r o n  C O D E : E N D P R O C
40 R E M  ( c )  A c o r n  U s e r  1 9 8 5  6 4 0  I F  A $ = " S F "  P R O C _ S C A FA C : P R O C _ D I S P L AY

•  5 0  :  C O D E : E N D P R O C
•  6 0  A $ = S T R 1 N G $ ( 7 8 , "  " )  6 5 0  I F  A $ = " R S "  P R O C _ I N I T I A L I S E : E N D P R O C

7 0  B $ = S T R I N G $ ( 7 8 , "  " )  6 6 0  I F  A $ = " C "  PROC_DISPLAYCODE:ENDPROC
•  8 0  D I M  C o d e $ ( 1 1 )  6 7 0  I F  A $ = " E "  P R O C . E N D

9 0  D I M  C o d e ( 8 )  6 8 0  ENDPROC
•  1 0 0  D I M  f y a l u e s ( 2 0 1 )  6 9 0

11 0  F O R  I % = 1  T O  1 1  7 0 0  D E F  P R O C _ D I S P L AY C O D E
•  1 2 0  R E A D  C o d e $ ( 1 % )  7 1 0  P R I N T T A B ( 0 , 3 1 ) : " A O :  " ; X A % ; " , " ; Y A % ;
•  1 3 0  N E X T  7 2 0  P R I N T T A 8 ( 1 7 ) ; " S F :  " ; S F ;

1 4 0  D ATA  " A O " , " S F " . " A X " , " A S " , " P L "  7 3 0  F O R  I % = 3  T O  8
•  1 5 0  D ATA  " O P " , " S P " , " S D " , " R S " , " C " , " E "  7 4 0  I F  C o d e % ( I % )  P R I N T T A B ( I X * 1 0 - 3 ) : C o d e

160  MODE 7
•  1 7 0  P R O C _ H E L P 7 5 0  N E X T

1 8 0  MODE 0  7 6 0  C $ = 1 N K E Y $ ( 5 0 0 )
•  1 9 0  P R O C _ I N I T I A L I S E  7 7 0  ENDPROC

2 0 0  O N  ERROR P R O C  .ERROR 7 8 0•  :
2 1 0 :  7 9 0  D E F  P R O C _ P L O T ( S , I % )

•  2 2 0  R E P E AT  8 0 0  I F  C o d e % ( 5 )  P % = 6 9  E L S E  P 5 : X = S : Y = E
2 3 0  PROC. I N P U T  V A L ( A $ ) : P L O T  4 , X * 6 0 * S F , Y * 4 8 * S F

•  2 4 0  I F  A $ = " H "  MODE 7 : P R O C _ H E L P : M O D E  0 : P  8 1 0  F O R  X = S  T O  ( 1 2 4 0 - X A % ) / 6 0 / S F  S T E P  . 1
ROC V D U : U N T I L  F A L S E  / S F

•  2 5 0  I F  N O T  C o d e 7 . ( 6 )  C L G  8 2 0  Y = E VA L ( A $ )
2 6 0  P R I N T T A B ( 0 , 3 1 ) ; " Y = " A $ ;  8 3 0  I F  C o d e % ( 7 )  Y = Y- 4 - Y y a l u e s ( I 7 . )

•  2 7 0  I F  C o d e % ( 3 )  P R O C _ A X E S  8 4 0  P L O T  P % , X * 6 0 * S F , Y * 4 8 * S F
•  2 8 0  P R O C _ P L O T ( ( 4 0 - X A % ) / 6 0 / S F, 1 )  8 5 0  Y v a l u e s ( I % ) = Y

2 9 0  I F  C o d e % ( 8 )  PROC_DUMP 8 6 0  1%=I7C-1-1
•  3 0 0  U N T I L  F A L S E  8 7 0  N E X T

3 1 0  E N D  8 8 0  I F  C o d e : C ( 3 )  P R O C  S C A L E
•  3 2 0  :  8 9 0  ENDPROC _

3 3 0  D E F  PROC I N I T I A L I S E  9 0 0
•  3 4 0  X A % = 6 4 0  :  YA 7 . = 5 2 8  9 1 0  D E F  P R O C  A X E S

3 5 0  PROC_VDU 9 2 0  MOVE 4 0 - X A % , 0•
3 6 0  S F = 1  9 3 0  DRAW 1 2 4 0 - X A % , 0

•  3 7 0  F O R  I % = 3  T O  8  9 4 0  MOVE 0 , 4 8 - Y A %
3 8 0  I F  I % < 6  C o d e % ( I 7 . ) = - 1  E L S E  C o d e % ( I % )  9 5 0  DRAW 0 , 1 0 0 8 - Y A %

• . . . . 0  9 6 0  ENDPROC
3 9 0  N E X T  9 7 0

•  4 0 0  PROC_DISPLAYCODE  9 8 0  D E F  P R O C . S C A L E
•  4 1 0  ENDPROC 9 9 0  V D U  5

4 2 0  :  1 0 0 0  @ % = & 0 2 0 1 0 A
•  4 3 0  D E F  P R O C . V D U  1 0 1 0  R E M  x - a x i s

4 4 0  V D U  2 9 , X A % : YA 7 . ;  1 0 2 0  F O R  X C % = 4 0 - X A %  T O  1 2 4 0 - X A %  S T E P  1 2 0
•  4 5 0  V D U  2 8 , 0 , 3 1 , 7 9 , 3 1  1 0 3 0  R E M  G r a d u a t i o n s

4 6 0  ENDPROC 1 0 4 0  MOVE X C % , - 1 0
•  4 7 0  :  1 0 5 0  DRAW X C % , 1 0

4 8 0  D E F  P R O C _ I N P O T  1 0 6 0  R E M  S c a l e  p o i n t s
•  4 9 0  R E P E AT 1 0 7 0  MOVE X C % - 1 2 0 , - 3 0
•  5 0 0  C L S  1 0 8 0  I F  C o d e % ( 4 )  P R I N T  X C % / 6 0 / S F

5 1 0  I N P U T  T A B ( 0 , 3 1 /  " Y = "  A $  1 0 9 0  N E X T
•  5 2 0  I % = 1  1 1 0 0  R E M  y - a x i s

5 3 0  REPEA1  1 1 1 0  F O R  Y C % = 4 8 - YA %  T O  1 0 0 8 - Y A %  S T E P  9 6
•  5 4 0  I F  A $ = C o d e $ ( 1 % )  PROC_READCODE:PROC_  1 1 2 0  R E M  G r a d u a t i o n s

INPUT E L S E  I :C= I7 .4 -1  1 1 3 0  MOVE - 5 , Y C %
•  5 5 0  U N T I L  I % > 1 1  1 1 4 0  DRAW 5 , Y C %

5 6 0  U N T I L  A $ < > " "  1 1 5 0  R E M  S c a l e  p o i n t s•
5 7 0  I F  A $ = " H "  ENDPROC 1 1 6 0  MOVE - 8 5 , Y C Y. + 1 5

•  5 8 0  I F  A $ = " R P "  A $ = B $  E L S E  E 4 = A $  1 1 7 0  I F  C o d e 7 . ( 4 )  A N D  Y C % / 4 8 / S F < > 0  P R I N T
5 9 0  ENDPROC f C % / 4 8 / S F

•  6 0 0  :  1 1 8 0  N E X T
6 1 0  D E F  PROC_READCODE 1 1 9 0  @%=8(0A

•  6 2 0  I F  I % > 2  A N D  I 7 < 9  C o d e M I X ) = N O T  C o d e  1 2 0 0  V D U  4
•
•
•
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1 2 1 0  ENDPROC
1 2 2 0
1 2 3 0  D E F  P R O C _ O R I G I N
1 2 4 0  R E P E AT
1 2 5 0  I N P U T  T A B ( 0 , 3 1 )  " E n t e r  O r i g i n :  x - c o

o r d , y - c o o r d  : "  X411%,YA7.
1 2 6 0  U N T I L  X A % > = 0  A N D  XA:01<1280 A N D  YA 7 . > =

0  A N D  Y A V 1 0 2 4
1 2 7 0  X P M = 6 0 * ( ( X A % - 1 0 ) D I V  6 0 1 + 4 0
1 2 8 0  Y A % = 4 8 * ( ( Y A 7 . - 2 8 ) D I V  4 8 ) + 4 8
1 2 9 0  V D U  2 9 , X 4 7 . 0 1 4 % ;
1 3 0 0  ENDPROC
1 3 1 0
1 3 2 0  D E F  PROC_SCAFAC
1 3 3 0  R E P E AT
1 3 4 0  I N P U T  T A B ( 0 , 3 1 )  " E n t e r  S c a l e  F a c t o r

" S F
1 3 5 0  U N T I L  S F > 0
1 3 6 0  ENDPROC
1 3 7 0
1 3 8 0  D E F  PROC_END
1 3 9 0  V D U  2 6
1 4 0 0  C L S
1 4 1 0  E N D
1 4 2 0  ENDPROC
1 4 3 0
1 4 4 0  D E F  PROC_ERROR
1 4 5 0  R E M  1 7 = E s c a p e  1 8 = 0 i v  b y  Z e r o  2 0 = T o o
B i g  2 1 = - v e  R o o t  2 2 = L o g  R a n g e
1 4 6 0  I F  E R R = 1 7  ENDPROC
1 4 7 0  I F  E R R = 1 8  O R  E R R = 2 0  P R O C _ P L O T ( X + . 1 /

S F, I 7 . + 1 )
1 4 8 0  I F  ( E R R = 2 I  O R  E R R = 2 2 )  A N D  S G N ( X ) = - 1
P R O C _ P L O T ( . 1 / S F, 1 0 0 )

1 4 9 0  ENDPROC
1 5 0 0
1 5 1 0  D E F  P R O C _ H E L P
1 5 2 0  V D U  2 3 , 1 , 0 ; 0 ; 0 ; 0 ;
1 5 3 0  P R I N T " T A B ( 8 ) ; " O U T P U T  CONTROL C O D E S

1 5 4 0  P R I N T T A B ( 1 1 ) : " P r i n t  C o n t r o l " '
1 5 5 0  P R I N T  " A O  :  A x i s  O r i g i n " ; S P C ( 1 3 ) ; " :
6 4 0 , 5 2 8 "
1 5 6 0  P R I N T  " S F  :  S c a l e  F a c t o r " ; S P C ( 1 2 ) ; "

1 5 7 0  P R I N T  " A X  :  A x e s " ; S P C ( 2 0 ) ; " :  o n "
1 5 8 0  P R I N T  " A S  :  A x i s  S c a l e s " ; S P C ( 1 3 ) ; " :
o n "
1 5 9 0  P R I N T  " P L  :  D o t t e d  P l o t  L i n e " ; S P C ( 8

) ; " :  o n "
1 6 0 0  P R I N T  " O P  :  O v e r p r i n t " ; S P C ( 1 5 ) ; " :  o

f f . '
1 6 1 0  P R I N T  " S F  :  S u p e r p o s i t i o n  l a s t  p l o t
: o f f "
1 6 2 0  P R I N T  " S D  :  S c r e e n  D u m p " ; S P C ( 1 3 ) : " :
o f f " '
1 6 3 0  P k I N I 1 A B ( 1 0 ) : " P r o g r a m  L o n t r o l "
1 6 4 0  P R I N T  " R P  :  R e p e a t  l a s t  p l o t "
1 6 5 0  P R I N T  " R S  :  R e s e t  c o d e s  t o  d e f a u l t "
1 6 6 0  P R I N T  " H  :  D i s p l a y  t h i s  l i s t "
1 6 7 0  P R I N T  " C  :  D i s p l a y  c u r r e n t  c o d e s "
1 6 8 0  P R I N T  " E  :  E n d  p r o g r a m "
1 6 9 0  C I : = I N K E Y $ ( 8 0 0 )
1 7 0 0  ENDPROC
1 7 1 0
1 7 2 0  D E F  PROC_DUMP
1 7 3 0  R E M  I n s e r t  S c r e e n  D u m p  R o u t i n e  h e r e
1 7 4 0  ENDPROC

IF KEYING in  a l l  these l ist ings gets you down and  your
fingers in a tangle why not send off for our monthly listings
cassette? It contains all the major  programs in this issue
and costs E3.75 including postage and packing. You' l l  find
the detai ls  about the cassette on page 95 and the order
form on page 96.

ACORNUSER
PROGRAM LISTINGS

for the
JANUARY 85 ISSUE

Better stil l, be  the envy of your fr iends and buy a bar-
code reader (see our offer on page 113). Al l  the listings in
these yel low pages are reproduced in bar  code format —
send a cheque or postal o rder  for E1.60 plus an A4 sized
stamped addressed envelope to Bar Code Listings (April),
Acorn User, 68 Long Acre, London WC2E 9JH.
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GRAPHICS1
See 'Move Over for Budge', page 86

•

•  1 0  R E M  B u d g e

Brian Lienard's Budge graphics editor lets you design icons for your micro

2 0  R E M  b y  B r i a n  L i e n a r d
•  3 0  R E M  F o r  B B C  a n d  E l e c t r o n
•  4 0  R E M  ( C )  A c o r n  U s e r  A p r i l  1 9 8 5

5 0
•  6 0  * F X 1 4 4 . 0 , 1

70 I F  ? & F F F E = 1 6 4  T H E N  E 7 . = 0  E L S E  E X = 9 6
•  8 0  M O D E 4 : V D U 1 9 , 0 , 4 ; 0 :

9 0  D I M v d u S ( 1 4 ) , v a l % ( 1 4 , 8 ) , m o d e S t 3 )
•  1 0 0  m o d e $ ( 1 ) = " E R A S E " : m o d e $ ( 2 ) = " D R A W

•  1 1 0  m o d e $ ( 3 ) = " M O V E1 2 0  P R O C s e t c h a r s
•  1 3 0  P R O C t i t l e

1 4 0  P R O C q u e s t i o n s
•  1 5 0  P R O C d i s p l a y ( - 1 7 . , W % )

160  L % = 0 : R % = W 7 . * 8 - 1 : T 7 . = 0 : D % = H 7 . * 8 - 1
•  1 7 0  M 7 . = 3 : X 7 . = 0 : Y % = 0

•  1 8 0  P R O C c o m l i s t
190 * F X 4 , 1

•  2 0 0  :
2 1 0  R E P E AT

•  2 2 0  P R I N T TA B ( X X , Y 7 . ) ; : Z 7 . = G E T  A N D  & D F
2 3 0  I F  Z % = 1 3 9  A N D  Y%>T% T H E N  P R O C u p

•  2 4 0  I F  Z % = 1 3 8  A N D  Y%<D% T H E N  P R O C d n
2 5 0  I F  Z % = 1 3 6  A N D  X - 4 > L X  T H E N  P R O C I t

•  2 6 0  I F  Z % = 1 3 7  A N D  X%<R% T H E N  P R O C r t
•  2 7 0  I F  Z % = 6 8  T H E N  M7 .=2 :PROCmode

2 8 0  I F  Z % = 6 9  T H E N  M7 .=1 :PROCmode
•  2 9 0  I F  Z 7 . = 7 7  T H E N  M7 .=3 :PROCmode

3 0 0  I F  Z % = 8 6  T H E N  P R O C s a v e : G % = 0 : P R O C p r
•  o c e s s : P R O C c o m l i s t : P R O C r e s t o r e

3 1 0  I F  Z 7 . = 7 6  T H E N  P R O C l o a d
•  3 2 0  U N T I L  Z % = 8 1  O R  Z % = 11 3

•  3 3 0
3 4 0  G % = 1 : P R O C p r o c e s s

•  3 5 0  C L S : P R I N T ' " D o  y o u  w a n t  t o  s a v e  " ;
3 6 0  P R I N T " V D U 2 3  s t a t e m e n t s  i n  a  f i l e " ;

•  3 7 0  P R I N T "  o r  p r i n t  t h e m  o n  t h e " ;
3 8 0  P R I N T "  s c r e e n ? " "

•  3 9 0  P R I N T " P r e s s  :  F  f o r  f i l e "

•  4 0 0  P R I N T S P C ( 8 ) ; " S  f o r  s c r e e n " ;4 1 0  R E P E AT  Z % = G E T A N D  & D F
•  4 2 0  U N T I L  Z % = 7 0  O R  Z % = 8 3

4 3 0  I F  Z 7 . = 7 0  T H E N  P R O C f i l e  :  E N D
•  4 4 0  C L S : F O R C % = 0 T 0 1 4 : P R I N T v d u S ( C 7 . ) : N E X T

4 5 0  P R I N T " N o w  L O A D  y o u r  p r o g r a m  a n d  C O
•  P Y  o v e r

4 6 0  P R I N T " t h e  s t a t e m e n t s  t o  m e r g e  t h e m
w i t h  i t . "

•  4 7 0  * F X 4 9 0
4 8 0  E N D

•  4 9 0
5 0 0  D E F  P R O C f i l e

•  5 1 0  P R I N T '  ' " P l e a s e  e n t e r  F i l e  n a m e  : " ;
5 2 0  R E P E AT:  INPUT F S : U N T I L  F $ < > "

•  5 3 0  F S = L E F T S ( F S , 7 ) : C H A N = O P E N O U T ( F S )

•  5 4 0  F O R  C % = 0  T O  W%*H%-15 5 0  F O R  I % = 1  T O  L E N ( v d u S ( C % ) )
•  5 6 0  B P U T S I C H A N , A S C 1 M I D S ( v d u S ( C % ) , I % , 1 ) )

5 7 0  N E X T
•  5 8 0  B P U T # C H A N , 1 3 : N E X T: C L O S E # C H A N

5 9 0  P R I N T  ' ' " N o w  L O A D  y o u r  p r o g r a m  " ;
•  6 0 0  P R I N T " a n d  * E X E C  " : F S : "  t o "

6 1 0  P R I N T "  m e r g e  t h e  V D U 2 3  s t a t e m e n t s
•  w i t h  i t "

•  6 2 0  * F X 4 , 0
6 3 0  ENDPROC

•  6 4 0  :
6 5 0  D E F P R O C p r o c e s s

•  6 6 0  P R O C c I s
6 7 0  P R I N T  T A B ( 1 5 , 2 7 ) ; " P r o c e s s i n g " :

•  6 8 0  F O R  C % = 0  T O  W7.*H%-1
6 9 0  P % = ( C %  MOD W 7 . ) * 8 - 1•

•

7 0 0  0 % = ( C 7 .  D I V  W M * 8 - 1
7 1 0  I F  6 7 . = 1  T H E N  v d u S ( C 7 . ) = S T R S ( L I f C 7 . * 1

0 )+ "VDU239"+STRI t (L I%4-C7 . )
7 2 0  F O R I % = 1  T O  8 : V 7 . = 1 2 8 : S % = 0
7 3 0  F O R J X = 1  T O  8
7 4 0  P R I N I TA B ( P % - f J % , 0 % - f l % ) ;
7 5 0  A % = 1 3 5
7 6 0  I F ( U S R ( . & F F F 4 ) A N D & F F F F ) D I V  1 , 1 0 0 = 2 3 3

-E% T H E N  SZ=S%- i -V%zIF  G7.=1  T H E N  P R I N T " # " ;
7 7 0  V % = V 7 . / 2
7 8 0  N E X T  J %
790  I F  6 7 . = 1  T H E N  v d L i S ( C 7 . ) = v d u S ( C % ) - 1 - " , "

4-STRS(97.) E L S E  v a l % ( C % 0 % ) = S %
8 0 0  N E X T  I %
8 1 0  I F  6 % = 1  T H E N  P R I N T TA B ( P 7 . - 1 - 1 , 0 % - 4 1 ) ; S

TRS(U%-t-C%):
8 2 0  N E X T  C %
8 3 0  I F  G 7 . = 0  T H E N  P R O C v i e w
8 4 0  P R I N T T A B ( 8 , 2 7 ) ; " P r e s s  a n y  k e y  t o  c

o n t i n u e " ; : 1 % = G E T
8 5 0  ENDPROC
8 6 0
8 7 0  DEFPROCmode
8 8 0  P R I N T T A B ( 2 5 , 3 0 ) ; m o d e S ( M % ) ;
8 9 0  P R O C u p d a t e : E N D P R O C
9 0 0
9 1 0  D E P P R O C c I s
9 2 0  F O R Y % = 2 4  T O  3 1
9 3 0  P R I N T T A B ( 0 0 1 % ) ; S P C ( 3 9 ) ;
9 4 0  N E X T: E N D P R O C
9 5 0
9 6 0  D E F P R O C s a v e
9 7 0  K7.=X7. :07.=Y7. :ENDPROC
9 8 0
9 9 0  D E F P R O C r e s t o r e

1 0 0 0  X7.=K%:Y7.=0%
1 0 1 0  P R I N T TA B ( X % , Y % ) ;
1 0 2 0  ENDPROC
1 0 3 0
1 0 4 0  D E F P R O C s e t c h a r s
1 0 5 0  V D U 2 3 , 2 2 4 , 2 5 5 , 1 2 8 , 1 2 8 , 1 2 8 , 1 2 8 , 1 2 8 9

1 2 8 , 1 2 9
1 0 6 0  V 0 U 2 3 , 2 2 5 , 2 5 5 , 1 , 1 , 1 , 1 , 1 , 1 , 1 2 9
1 0 7 0  V D U 2 3 , 2 2 6 , 1 2 9 , 1 2 8 , 1 2 8 , 1 2 8 , 1 2 8 , 1 2 8 ,

1 2 8 , 2 5 5
1 0 8 0  V D U 2 3 , 2 2 7 , 1 2 9 , 1 , 1 , 1 , 1 , 1 , 1 , 2 5 5
1 0 9 0  V D U 2 3 , 2 2 8 , 1 2 9 , 0 , 0 , 0 , 0 , 0 , 0 , 2 5 5
11 0 0  V D U 2 3 , 2 2 9 , 2 5 5 , 0 , 0 , 0 , 0 , 0 , 0 , 1 2 9
111 0  V D U 2 3 , 2 3 0 , 1 2 9 , 1 2 8 , 1 2 8 , 1 2 8 , 1 2 8 , 1 2 8 ,

1 2 8 , 1 2 9
11 2 0  V D U 2 3 , 2 3 1 , 1 2 9 , 1 , 1 , 1 , 1 , 1 , 1 , 1 2 9
11 3 0  V D 0 2 3 , 2 3 2 , 1 2 9 , 0 . 0 , 0 , 0 , 0 , 0 , 1 2 9
11 4 0  V O U 2 3 . 2 3 7 , 2 5 n . 2 = . 2 5 5 , 2 5 5 . 2 5 5 , 2 5 5 ,

z 5 5 . 2 5 5
11 5 0  V D U 2 3 , 2 3 4 , 6 0 , 6 6 , 1 5 3 , 1 6 1 , 1 6 1 , 1 5 3 . 6 6

, 6 0
11 6 0  ENDPROC
11 7 0
11 8 0  D E F  P R O C d i s p l a y ( H % , 1 4 7 . )
11 9 0  C L S : F O R  B 7 . = 0  T O  H % - 1
1 2 0 0  F O R  A % = 0  1 0  W%-1
1 2 1 0  X % = A % * 8 : Y % = 8 7 . * 8 : P R O C t i l e ( X % , Y 7 . )
1 2 2 0  N E X T: N E X T: E N D P R O C
1 2 3 0
1 2 4 0  D E F P R O C t i l e ( X % , ' 1 % )
1 2 5 0  P R I N T TA B ( X 7 . , Y % ) ; C H R S ( 2 2 4 ) :
1 2 6 0  F O R  I % = 1  T O  6 : P R I N T C H R S ( 2 2 9 ) ; : N E X T
1 2 7 0  P R I N T C H R S ( 2 2 5 )
1 2 8 0  F O R  J % = Y % - f l  T O  Y7 . - f6
1 2 9 0  P R I N T TA B ( X % , . 1 7 . ) : C H R S ( 2 3 0 ) :
1 3 0 0  F O R  I % = 1  T O  6 : P R I N T C H R S ( 2 3 2 ) ; : N E X T
1 3 1 0  P R I N T C H R S ( 2 3 1 ) ;
1 3 2 0  N E X T
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•

•  1 3 3 0  P R I N T TA B ( X % , , 1 7 . + 7 ) : C H R $ ( 2 2 6 ) ;
1 3 4 0  F O R  I 7 . = 1  T O  6 : P R I N T C H R $ ( 2 2 8 ) : : N E X T

•  1 3 5 0  P R I N T C H R S ( 2 2 7 ) ;
1 3 6 0  ENDPROC

•  1 3 7 0
1 3 8 0  D E F P R O C c o m l i s t

•  1 3 9 0  P R I N T T A B ( 0 , 2 4 ) ; " M o d e :  P r e s s  D = d r a w
•  ,  E = e r a s e ,  M = m o v e . "

1 4 0 0  P R I N T " M o v e :  C u r s o r  k e y s  =  u p , d o w n ,
•  l e f t , r i g h t . "

1 4 1 0  P R I N T " V i e w :  P r e s s  V  t o  v i e w  a t  n o r
•  m a !  s i z e . "

1 4 2 0  P R I N T " L o a d :  P r e s s  L  t o  l o a d  V D U 2 3
•  s t a t e m e n t . "

1 4 3 0  P R I N T " i l u i t :  P r e s s  0  t o  q u i t  d e f i n i
t i o n . "

•  1 4 4 0  P R I N T T A B ( 8 , 3 0 ) ; " C u r r e n t  m ! " d e  i s :
: : C O L O U R 1 : P R I N T m o d e S ( M % ) : C O L O U R 3

•  1 4 5 0  ENDPROC
1 4 6 0

•  1 4 7 0  DEFPROCup
1 4 8 0  v % = Y % - l : P R O C u p d a t e : E N D P R O C

•  1 4 ? 0
•  1 5 0 0  DEFPROCdn

1 5 1 0  Y7 .= ,17 .+1 :PROCupda te :ENDPROC
•  1 5 2 0

1 5 3 0  D E F P R O C I t
•  1 5 4 0  X % = X % - l : P R O C u p d a t e : E N D P R O C

1 5 5 0
•  1 5 6 0  D E F P R O C r t

•  1 5 7 0  X 7 . = X 7 . + 1 : P R O C u p d a t e : E N D P R O C1 5 8 0
•  1 5 9 0  D E F P R O C u p d a t e

1 6 0 0  P R I N T TA B ( X 7 - 0 , % ) ;
•  1 6 1 0  O N  M% GOTO 1 6 2 0 , 1 6 3 0 , 1 6 4 0

1 6 2 0  P R O C e r a s e : G O T O  1 6 4 0
•  1 6 3 0  P R I N T C H R $ ( 2 3 3 ) ;

•  1 6 4 0  ENDPROC1 6 5 0
•  1 6 6 0  D E F P R O C e r a s e

1 6 7 0  P R I N T TA B ( X 7 . , Y % ) ;
•  1 6 8 0  A%=X% MOD 8 : B 7 . = Y 7 .  MOD 8 : F % = 0

1 6 9 0  I F  A 7 . = 0  A N D  B % = 0  T H E N  P R I N T C H R $ ( 2 2
•  4 ) ; : F % = 1

1 7 0 0  I F  A Z = 0  A N D  B % = 7  T H E N  P R I N T C H R $ 1 2 2
•  6 ) ; : F % = 1
•  1 7 1 0  I F  A % = 7  A N D  B 7 . = 0  T H E N  P R 1 N T C H R $ ( 2 2

5 ) ; : F % = 1
•  1 7 2 0  I F  A 7 . = 7  A N D  B % = 7  T H E N  P R I N T C H R $ 1 2 2

7 1 : : F % = 1
•  1 7 3 0  I F  A 7 . = 0  A N D  8 7 . > 0  A N D  B % < 7  T H E N  P R I

N T C H R S ( 2 3 0 ) ; : F % - 1
•  1 7 4 0  I F  A % = 7  A N D  8 7 . > 0  A N D  B 7 . < 7  T H E N  P R I

•  N T C H R $ ( 2 3 1 ) ; : F % = 11 7 5 0  I F  A % > 0  A N D  A 7 . < 7  A N D  B % = 0  T H E N  P R I
•  N T C H R $ ( 2 2 9 ) : : F % = 1

1 7 6 0  I F  A 7 . > 0  A N D  A 7 . < 7  ANDB7.=7  T H E N  P R I N
•  T C H R $ ( 2 2 8 ) ; : F 7 . = 1

1 7 7 0  I F  F % = 0  T H E N  P R I N T C H R $ ( 2 3 2 ) ;
•  1 7 8 0  ENDPROC

•  1 7 9 0
1 8 0 0  D E F P R O C q u e s t i o n s

•  1 8 1 0  P R I N T T A B ( 0 , 1 5 ) : " N o . o f  c h a r s - a c r o s s
( 1 - 5 , d e f a u l t = 1 ) " ;

•  1 8 2 0  R E P E AT  I N P U T  W%
1 8 3 0  U N T I L  017.=0 O R  W%<5

•  1 8 4 0  I F  W7.=0 T H E N  W Z = 1

•  1 8 5 0  P R I N T ' " N o - o f  c h a r s .  d o w n  ( 1 - 3 , d e f a
u l t = 1 ) " ;

•  1 8 6 0  I N P U T  H % : I F  H 7 . = 0  T H E N  H7.=1
1 8 7 0  I F  H 7 . > 3  T H E N  P R I N T  C H R $ ( 7 ) : : G O T O  1

•  8 6 0
1 8 8 0  P R I N T . " A S C I I  c o d e s  f o r  c h a r s - t o  s t

•  a r t  a t "

1 8 9 0  P R I N T S P C ( 1 2 ) ; " ( 2 2 4 - " ; 2 5 6 - H 7 . * W 7 . ; " , d
e f a u 1 t = 2 2 4 ) " ;

1 9 0 0  I N P U T  U % : I F  U 7 , = 0  T H E N  U 7 . = 2 2 4
1 9 1 0  I F  U7 .>256-H7 . *W% T H E N  P R I N T C H R . S ( 7 ) ;
G O T 0 1 9 0 0
1 9 2 0  P R I N T - " i s t  l i n e  n o . f o r  V D U 2 3  s t a t e

m e n t s "
1 9 3 0  P R I N T S P C ( 1 1 ) ; " 1 1 - 3 2 0 0 0 , d e f a u l t = 1 0 1

0 ) " ;
1 9 4 0  I N P U T  L I : I F  L I = 0  T H E N  L I = 1 0 1 0
1 9 5 0  I F  L I < = 0  O R  L I > 3 2 0 0 0  T H E N  P R I N T C H R

$ ( 7 ) : : G O T 0 1 9 4 0
1 9 6 0  ENDPROC
1 9 7 0
1 9 8 0  D E F P R O C t i t l e
1 9 9 0  C L S
2 0 0 0  P R I N T T A B ( 5 , 2 ) ; " *  BUDGE " ; C H R S ( 2 3 4 )

; "  b y  B r i a n  L i e n a r d . "
2 0 1 0  P R I N T T A B ( 5 , 4 ) ; " B  B B C  ( P , ,  E l e c t r o n
I

2 0 2 0
2 0 7 0
2 0 4 0
2 0 5 0
2 0 6 0

P R I N T T A B ( 5 , 5 ) : " U
P R I N T T A B ( 5 , 6 ) : " D
PRIN1T A B 1 5 , 7 ) : " 6
P R I N T T A B ( 5 , 8 ) : " E
FNDPROC

U s e r - "
D e f i n e d "

G r a p h i c s "
E d i t o r . "

'2070
2 0 8 0  D E F P R O C v i e w
2 0 9 0  P R I N T T A B 1 8 , 3 1 W L a t e s t  v i e w  i s : - -

> • . 9
2 1 0 0  F O R  C % = 0  T O  14%*W7.-1
2 11 0  V D U 2 3 , 2 3 5 , v a l % ( C 7 . , 1 ) , v a l % ( C 7 . , 2 ) , v a

17.( C 7 . , 3 ) , v a l 7 . ( C % , 4 ) , v a l % 1 C % , 5 ) „ v a l % ( C 7 . , 6
) , v a l % ( C 7 . , 7 ) 7 v a l % ( C 7 . , 8 )

2 1 2 0  P R I N T TA B ( C %  MOD W7.+33,C7.  D I V  W7.+32
- H % ) ; C H R S ( 2 3 5 ) ;

2 1 3 0  N E X T
2 1 4 0  M % = 3
2 1 5 0  ENDPROC
2 1 6 0
2 1 7 0  D E F P R O C l o a d
2 1 8 0  P R O C s a v e : P R O C c I s
2 1 9 0  P R I N T T A B ( 0 , 2 5 ) : " L O A D :  W h i c h  t i l e  a

c r o s s ( 1 - " : 1 4 % ; " / 1 ) " ;
2 2 0 0  I N P U T  P 7 . = 0  T H E N  P7 .= 1 : G O TO  2 2

2 0
2 2 1 0  I F  P7 .<1  O R  P%>W% T H E N  P R I N T T A B ( 3 1 ,

2 5 ) ; C H R $ ( 7 ) ; S P C ( 4 ) : : 6 O T 0 2 1 9 0
2 2 2 0  P R I N T T A B ( 0 , 2 6 ) : S P C ( 5 ) : " W h i c h  t i l e
down  ( 1 - " 0 - 1 7 . ; " / 1 ) " ;
2 2 3 0  I N P U T  0 7 . : I F  12%=0 T H E N  ° 7 . = 1 : 6 0 T 0 2 2 5

0
2 2 4 0  I F  0%>H7.  T H E N  P R I N T T A B ( 3 1 , 2 6 ) ; C H R S

( 7 ) ; S P C ( 4 ) : : G O T 0 2 2 2 0
2 2 5 0  P R O C t i 1 e 1 ( P 7 . - 1 ) * 8 , ( 0 % - 1 ) * 8 )
2 2 6 0  P R I N T T A B ( 0 , 2 8 ) : " T y p e  i n

m V D U 2 3  s t a t e m e n t : "
2 2 7 0  F O R  I 7 . = 1  T O  8
2 2 8 0  P R I N T T A B ( 0 , 2 9 ) ; " D o t  v a l u e  f o r
;
2 2 9 0  C O L O U R I : P R I N T 0 7 . ; : C O L O U R 3
2 3 0 0  P R I N T "  ( 0 - 2 5 5 / 0 ) " ; : I N P U T N %
2 3 1 0  I F  N % < 0  O R  N % > 2 5 5  T H E N  P R I N T T A B ( 3 0

, 2 9 ) ; C H R S ( 7 ) ; S P C ( 5 ) ; : 6 O T 0 2 2 8 0
2 3 2 0  V 7 . = 1 2 8
2 3 3 0  F O R  J 7 . = 1  T O  8
2 3 4 0  I F  N %  D I V  V 7 . = 1  T H E N  P R I N T TA B C ( P % - 1

) 11 8 + 3 7 , - 1 , ( 0 7 . - 1 ) * 8 + I 7 . - 1 ) ; C H R $ ( 2 3 3 ) ; : N % = N 7 .
-V%

2 3 5 0
2 3 6 0
2 3 7 0

s t o r e
2 3 8 0 ENDPROC

v a l u e s f r o

r o w

V7.=V7. /2 :NEXTJ%
P R I N T T A B ( 3 0 , 2 9 ) : S P C ( 5 ) : N E X T  I %
P R O C c l s :  M 7 . = 3 :  P R O C c o m l i s t :  P R O C r e

Program notes II. •
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1
In the fol lowing brief description of the
parts of the program, the only devious-
ness occurs in l ines 70 and 760. Line 70
finds out whether we are running under
OS 0.1 o r  1.0 and later, or the Electron.
The value of 0  is set to ei ther 0 or  96.
Line 760 reads the  ASCII code  o f  the
character at the current screen cursor
position (I know there is an *FX call to
do this but it isn't  implemented in ver-
sion 0.1 of the OS). The code given here
works, bu t  returns values di ffer ing by
96 for each OS, hence line 60.
Main Program Lines 60-610. Setting up
is done in l ines 60-190. The main 'set
and do a command'  loop runs from 210
to 320. Commands are recognised and
executed in l ines 230 (up), 240 (down),
250 ( le f t ) ,  2 6 0  ( r igh t ) ,  2 7 0  ( m o d e -
draw), 2 8 0  ( m o d e =  erase), 2 9 0
(mode= move), 3 0 0  ( v i e w )  a n d  3 1 0
(load). Line 320 traps all other keys as
errors. The REPEAT U N T I L  loop is
exited when the quit command is given.
Lines 340-610 set up the VDU23 state-
ments, ask whether they are to be dis-
played on the screen or sent to a file, do
as requested and end the program.
PROCprocess Lines 650-850. Process
tile d isp lay  a n d  const ruct  the  VDU23
statements. I t  is  a  t r ip le nest  of  loops
over each t i le  within the display, then
rows within tiles, then dots within rows.
PROCmode L i n e s  870-890.  D i sp l ays
the n e w  m o d e  a n d  upda tes  t h e  ce l l
where the cursor is currently located.
PROCcis L i n e s  910-940.  C l e a r s  t h e
command summary area of the screen.
PROCsave L i n e s  960-970.  R e m e m -
bers where  the  cursor  was  when  the
display for View or Load commands is
processed.
PROCrestore Lines 990-1020. Reverse
of PROCsave.
PROCsetchars Lines 1040-1160. Set up
the g r a p h i c s  cha rac te r s  n e e d e d  t o
draw the tile display.
PROCdisplay L i n e s  1180-1220, C a l l s

PROCtile r e p e a t e d l y  t o  d r a w  t h e
display.
PROCtile Lines 1240-1360. Draws one
character 'ti le' on the screen.
PROCcomlist L ines  1380-1450. Pr in ts
command summary.
PROCup, PROCdn, PROCit & PROCrt
Lines 1470-1570. M o v e  t h e  c u r r e n t
cursor position (X%,Y%) in the appro-
priate direction and update the tile dis-
play accordingly.
PROCupdate Lines 1590-1640. Put  the
cursor i n  t h e  r i g h t  p l a c e  a n d  then ,
depending on the mode, d raw a block,
erase a block or do nothing.
PROCerase Lines 1660-1780. Erasing a
block is easy -  what you put in its place
to restore the tile array is more difficult.
All those IFs do the trick w o r k  it out!
PROCquestions Lines 1800-1960. Asks
all t h e  quest ions  t ha t  need  answers
before you can get started.
PROCtitie L i n e s  1980-2060 D i s p l a y s
the program title.
PROCview Lines 2080-2150. After a call
to PROCprocess th i s  rou t ine  repeat -
edly sets up character no. 235 and puts
it on the screen in the right place so you
can s e e  w h a t  y o u r  e f fo r ts  l o o k  l i k e
actual size.
PROCioad L i n e s  2170-2380.  I m p l e -
ments the Load command. Asks which
tile and then sets eight values and puts
the block patterns they represent onto
the screen.

Because the program is quite well
structured it's relatively easy to extend.
You can add  a  l ine  in  the  ma in  com-
mand l oop  t o  recognise a  n e w  com-
mand, mention it in PROCcom list and a
new prodecure  to  d o  what  you want.
For example ,  I  h a v e  implemented a
slide command that lets you sl ide rec-
tangular p i e c e s  o f  t h e  t i l e  d i s p l a y
about. A n o t h e r  poss ib i l i ty  i s  a  c o m -
mand t o  read  VDU23 statements in to
the display from an ASCII fi le you have
prepared from an existing program.



1
ON ERROR 3 1 0 •

3 2 0 $ P - 4 = C H R $ ( 1 0 0 )4 - "BREAK"4 -CHRS(0 )
3 3 0 •

1 9 8 5 3 4 0
3 5 0

REM P o i n t  B r e a k  v e c t o r  t o
REM M a c h i n e  c o d e  p a t c h  -  J M P  & 9 0 0 •

3 6 0
3 7 0

*FX 2 4 7 , 7 6
* F X  2 4 8 , 0

•
3 8 0 * F X  2 4 9 , 9
3 9 0 c o u n t = 1
4 0 0
4 1 0
4 2 0

ON ERROR P R O C e r r o r •
4 3 0 REM S a v e  B a s i c  e r r o r  v e c t o r
4 4 0 ? & 7 0 = ? & 2 0 2 : ? & 7 1 = ? & 2 0 3
4 5 0 •
4 6 0 REPEAT
4 7 0 c o u n t = c o u n t + 0 . 5
4 8 0 U N T I L  F A L S E
4 9 0 END •
5 0 0
5 1 0 DEF P R O C e r r o r •
5 2 0
5 3 0

R E P O R T: P R I N T "  a t  l i n e  " ; E R L •
5 4 0 REM E s c a p e  s t o p s  p r o g r a m •
5 5 0 I F  E R L = 1 7  A 7 . = 2 4 7 : X % = 0 : Y % = 0 : C A L L  o sX%

BEEB FORUM

See 'Beeb Forum', page 115

Listing 1. Chris Davies' p rogram to trap the Break key using the ON ERROR sequence

10 REM T r a p  B r e a k / R e s e t  w i t h
2 0  R E M  b y  C h r i s  D a v i e s
3 0  R E M  f o r  B B C  a n d  E l e c t r o n
4 0  R E M  ( c )  A c o r n  U s e r  A p r i l
5 0
6 0  o l d v e c = 1 4 7 0
7 0  e r r v e c = & 2 0 2
8 0  o s b y t e = 1 4 F F F 4
9 0  P 7 . = & 9 0 0

100  I
11 0  \  R e s t o r e  e r r o r  v e c t o r
1 2 0  \  t o  B a s i c ' s  O N  ERROR
1 3 0  L D A  o l d v e c
140 S T A  e r r v e c
150 L D A  o l d v e c * 1
160 S T A  e r r v e c + 1
170 \
180 \  i n i t i a l i s e  R O M s
190 L D A  # 1 4 3
2 0 0  L O X  4 . 1
2 1 0  L D Y  C I &
2 2 0  J S R  o s b y t e
2 3 0  L D X  h 2
2 4 0  J S R  o s b y t e
2 5 0  L O X  i t 3
2 6 0  L D Y  h & F F
2 7 0  J S R  o s b y t e
2 8 0  \
2 9 0  \  c r e a t e  e r r o r  1 0 0  ( B r e a k )
3 0 0  B R K

b y t e :  END
5 6 0  R E M  a l s o  r e m o v e s  p a t c h  -  * F X 2 4 7 , 0
5 7 0  I F  E R L = 1 0 0  P R I N T " P r e s s  R E T U R N " ; : R E

PEAT U N T I L  G E T = I 3 : P R I N T
5 8 0  ENDPROC

•
•
•

Listing 2. Stewart  Marshal l 's  procedure to make the
computer ignore redundant letters of the alphabet

10 R E M  P R O C _ s e a r c h
2 0  R E M  b y  S t e w a r t  M a r s h a l l
30  R E M  F o r  B B C  a n d  E l e c t r o n
40  R E M  ( c )  A c o r n  U s e r  A p r i l  1 9 8 5
5 0
6 0  MODE 6
7 0  C L S
8 0  P R I N T  T A B ( 3 , 4 ) : S T R I N G $ ( 3 1 , " * " )
9 0  P R I N T  T A B ( 3 , 5 ) ; " * " T A B ( 3 3 , 5 ) ; " * "

100  P R I N T  T A B ( 3 , 6 ) ; " * " T A B ( 1 3 , 6 ) ; " P R O C _
s e a r c h " T A B ( 3 3 , 6 ) ; " * "

11 0  P R I N T  T A B ( 3 , 7 ) ; " * " T A B ( 3 3 , 7 ) ; " * "
120  P R I N T  T A B ( 3 , 8 ) ; S T R I N G $ ( 3 1 , " * " )
130  P R I N T
140  P R I N T  " T h i s  p r o c e d u r e  s e a r c h e s  f o r

a s p e c i f i e d "
150 P R I N T  " w o r d  o r  s e r i e s  o f  w o r d s  i n

t h e  a n s w e r "
160 P R I N T  " i n p u t t e d  b y  t h e  s t u d e n t .  I t

i g n o r e s  a n y "
170 P R I N T  " e x t r a  w o r d s ,  s p e l l i n g  m i s t a

k e s  a n d "
180 P R I N T  " t y p i n g  e r r o r s  t h a t  t h e  s t u d

e n t  m i g h t "
190  P R I N T  " m a k e . "
2 0 0  P R I N T
2 1 0  P R I N T  " W h a t  f o l l o w s  i s  a  t e s t - d r i v

e p r o g r a m . "
2 2 0  P R I N T  T A B ( 0 , 2 2 ) ; " P r e s s  a n y  k e y . "
2 3 0  A S = G E T $
2 4 0  C L S
2 5 0  R E P E AT
2 6 0  P R I N T  T A B ( 0 , 5 ) ; " W O R D S  R E Q U I R E D  B Y

TEACHER"
2 7 0  I N P U T  T A B ( 0 , 7 )  t e a c h e r $
2 8 0  P R I N T  T A B ( 0 , 1 0 ) ; " S T U D E N T ' S  ANSWER

TO B E  CHECKED"
2 9 0  I N P U T  T A B ( 0 , 1 2 )  s t u d e n t $
3 0 0  P R O C _ s e a r c h ( s t u d e n t $ , t e a c h e r $ )
3 1 0  I F  FD-A=1 T H E N  P R I N T  T A B ( 0 , 1 5 ) ; " T h a

t ' s  c o r r e c t .  V e r y  g o o d . "  E L S E  P R I N T  T A B (

0 , 1 5 ) : " S o r r y ,  b u t  t h a t ' s  n o t  c o r r e c t . "
3 2 0  P R I N T  T A B ( 0 , 1 8 ) : " T E S T  D R I V E  A G A I N

( Y / N ) "
3 3 0  a g a i n $ = G E T $
3 4 0  C L S
3 5 0  P R O C _ s e a r c h ( a g a i n $ , " N " )
3 6 0  U N T I L  F D Y. = 1
3 7 0  E N D
3 8 0
3 9 0  D E F  P R O C _ s e a r c h ( r e p l y $ , a n s w e r $ )
4 0 0  r e p l y $ = "  " 4 - r e p l y $
4 1 0  I F  r e p l y $ = "  "  T H E N  P R I N T  " Y o u  d o n '

t  s e e m  t o  h a v e  t y p e d  a n y t h i n g . "
4 2 0  F D X = 0 : S PA C E % = 0 : L K X = 1 : R 7 . = 0
4 3 0  R E M  R e m o v i n g  a l l  b u t  t h e  b a r e
4 4 0  R E M  e s s e n t i a l s  f r o m  t h e  a n s w e r $
4 5 0  V O W E L $ = " A E I O U Y H a e i o u y h "
4 6 0  a n $ = L E F T $ ( a n s w e r $ , I )
4 7 0  F O R  N = 2  T O  L E N ( a n s w e r $ )
4 8 0  X X = 0
4 9 0  I F  M 1 D $ ( a n s w e r $ , N - 1 , 2 ) = " S C "  O R  M I D

$ ( a n s w e r $ , N - 1 , 2 ) = " s c "  T H E N  ) (7 .=1
5 0 0  I F  M I D $ ( a n s w e r $ , N , 1 ) = M I D $ ( a n s w e r $ ,

N - 1 , 1 )  T H E N  X7 .=1
5 1 0  F O R  Y = 1  T O  L E N ( V O W E L S )
5 2 0  I F  M I D $ ( a n s w e r $ , N , 1 ) = M I D $ ( V O W E L $ , Y

, 1 )  T H E N  X7 .=1
5 3 0  N E X T  Y
5 4 0  I F  M I D $ ( a n s w e r $ , N - 1 , 1 ) = "  "  T H E N  X %

5 5 0  I F  X - 4 = 0  T H E N  a n $ = a n $ A - M I D $ ( a n s w e r $ ,
N , 1 )

5 6 0  N E X T  N
5 7 0  R E M  C h e c k i n g  t h e  r e p l y $
5 8 0  R E P E AT
5 9 0  R7 .=1 , (7 .4 .1
6 0 0  A a s c - 4 = A S C ( M I D $ ( a n $ , L K - 4 , 1 ) )
6 1 0  R a s c 7 . = A S C ( M I D $ ( r e p l y $ , R 7 . , 1 ) )
6 2 0  I F  A a s c - 4 = 3 2  T H E N  SPACE%=LKY.
6 3 0  I F  R a s c X > 9 6  T H E N  R a s c X = R a s c 7 . - 3 2
6 4 0  I F  A a s c % > 9 6  T H E N  A a s c 7 . = A a s c 7 . - 3 2

Continued 111.
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41 Continued

6 5 0  I F  A a s e 4 = 6 7  T H E N  A a s c 7 . = 8 3
6 6 0  I F  R a s c - 4 = 6 7  T H E N  Rasc-4=133
6 7 0  I F  R a s c 7 4 = A a s c 7 .  T H E N  P R O C _ f o u n d  E

•
•

•

• LSE P R O C _ n o t f o u n d •
6 8 0 U N T I L  R - 4 = L E N ( r e p l y S )  O R  FD-4=1

• 6 9 0 ENDPROC •
•

7 0 0
7 1 0 DEF P R O C _ n o t f o u n d •

• 7 2 0
7 3 0

I F  R a s c - 4 = 3 2  T H E N  LK7.=SPACE-4+1
ENDPROC

•
• 7 4 0 : •

7 5 0 OFF P R O C _ f o u n d
• 7 6 0 I F  L K 7 . = L E N ( a n S )  T H E N  FD-4=1  E L S E  L K  •

ACORN USER APRIL 1985

1
See 'Testing Your Resistance', page 119

L i s t i n g l . P a u l B e v e r l e y ' s a u t o m a t i c r e s i s t a n c e
measurement  program

10 R E M  A u t o  r e s i s t a n c e  m e a s u r e m e n t
15 R E M  B y  P a u l  B e v e r l e y
2 0  R E M  F o r  B B C  a n d  E l e c t r o n - P l u s l
2 5  R E M  ( c )  A c o r n  U s e r  A p r i l  1 9 8 5
7 0
4 0  MODE 7
5 0  P R O C i n i t i a l i s e
6 0  R E P E AT
7 0  P R O C r e a d _ R s
8 0  R x = ( 6 5 5 2 0 / F N A D C 1 - 1 ) * R s + . 0 0 0 5
9 0  P R O C c a l c _ r a n g e

1 0 0  P R O C p r i n t _ p r o m p t s
11 0  P R O C d i s p l a y _ r e s u l t
120  P R O C c h a n g e _ t i m i n g
130 U N T I L  0
140  E N D
150
160  D E F  P R O C i n i t i a l i s e
1 7 0  O N  ERROR MODE 7 : P R O C e r r o r : E N D
180  m i n - 4 = 4 0 0
190 a v e 7 . = 2
2 0 0  p l a c e s - A = 6
2 1 0  b 1 a n k S = S T R I N G $ ( 1 8 , "  " )
2 2 0  * F X 1 6 , 4
2 3 0  V D U 2 3 , 1 , 0 ; 0 ; 0 ; 0 ;
2 4 0  * F X 2 2 5 , 1 2 8
2 5 0  ENDPROC
2 6 0
2 7 0  D E F  P R O C r e a d _ R s
2 8 0  R s = 1 0 2 2 . 5 6
2 9 0  R E P E AT  U N T I L  A D VA L O D I V 2 5 6 = 4
3 0 0  I F  A D V A L ( 4 ) < m i n %  R s = 1 1 0 . 9 8
3 1 0  I F  A D V A L ( 3 ) < m i n %  R s = 1 1 . 0 0 6 5
3 2 0  I F  A D V A L ( 2 ) < m i n %  R s = 1 . 0 1 1 3
3 3 0  I F  A D V A L ( 1 ) < m i n %  R s = 1 0 2 2 . 6
3 4 0  s w i t c h 7 = 3 - I N T ( L O G ( R s ) / L O G ( 1 0 ) )
3 5 0  ENDPROC
3 6 0
3 7 0  D E F  F N A D C 1
3 8 0  * F X 1 6 , 1
3 9 0  t o t a l - 4 = 0
4 0 0  F O R  KV. , - - ITOave -4 *50
4 1 0  I F  a y e - A . ) 4  I F  K X M O D 5 0 = 0  P R I N T  T A B ( 0

, 2 3 ) ; a v e 7 . - K 7 . D I V 5 0 ; "  " ;
4 2 0  R E P E AT  U N T I L A D VA L O D I V 2 5 6
4 3 0  t o t a r 4 = t o t a 1 7 . + A D V A L I
4 4 0  N E X T
4 5 0  * F X 1 6 , 4
4 6 0  % = t o t a l % / a v e % / 5 0

4 7 0
4 8 0  D E F  P R O C c a l c _ r a n g e
4 9 0  r a n g e X = 4 - L O G ( R x ) / L O G ( 5 )
5 0 0  I F  r a n g e 7 . ) . 3  r a n g e - 4 = 3
5 1 0  ENDPROC
5 2 0
5 3 0  D E F  P R O C p r i n t _ p r o m p t s
5 4 0  D S = b l a n k $
5 5 0  I F  r a n g e 7 . > 0  D S = " C L O S E  S W I T C H  " + S T

8 S ( r a n g e 7 . )
5 6 0  P R O C d p r i n t  ( 0 , 0 , D $ )
5 7 0  D S = b l a n k $
5 8 0  I F  s w i t c h % > 0  D S = " S W I T C H  " + S T R S ( s w

i t c h % ) + "  C L O S E D "
5 9 0  P R O C d p r i n t  ( 1 9 , 0 , D $ )
6 0 0  ENDPROC
6 1 0
6 2 0  D E F  P R O C d i s p l a y _ r e s u l t
6 3 0  I F  a v e - 4 > 4  V D U 7
6 4 0  R - S = L E F T S ( S T R S ( R x ) , p l a c e s 7 . ) + "  k  o h m

I •

6 5 0  I F  R x > 1 0 0 0  R S = L E F T S ( S T R S ( R x / 1 0 0 0 ) ,
p l a c e s % ) + "  M  o h m s

6 6 0  I F  R x < 1  R S = L E F T S ( S T R $ ( R x * 1 0 0 0 ) , p l a
c e s % ) + "  o h m s

6 7 0  P R O C d p r i n t ( 1 2 , 1 0 , R S )
6 8 0  ENDPROC
6 9 0
7 0 0  D E F  P R O C d p r i n t ( X - 4 , Y- 4 , Z S )
7 1 0  P R I N T  TA B ( X - 4 0 " 4 )  C H R S ( 1 4 1 ) ; Z $
7 2 0  P R I N T  TA B O ( 7 . 0 - 4 + 1 >  C H R S ( 1 4 1 ) ; Z $
7 3 0  ENDPROC
7 4 0
7 5 0  D E F  P R O C c h a n g e _ t i m i n g
7 6 0  R E P E AT
7 7 0  G 7 . = I N K E Y ( 0 )
7 8 0  I F  G - 4 = 1 2 8  a v e 7 4 = a v e Z * 2
7 9 0  I F  G 7 . = 1 2 9  a v e 7 . = a v e 7 . / 2
8 0 0  I F  a v e 7 . = 0  a v e % = 1
8 1 0  U N T I L  6 7 . < 0
8 2 0  P R I N T  T A B ( 0 , 2 3 ) ; S P C ( 4 )
8 3 0  I F  a v e 7 . > 4  P R I N T ; a v e % : "  " ;  E L S E  P R I

NT "  " ;
8 4 0  ENDPROC
8 5 0
8 6 0  D E F  P R O C e r r o r
8 7 0  V D U 2 3 , 1 , 1 ; 0 ; 0 ; 0 ;
8 8 0  * F X 2 2 5 , 1
8 9 0  REPORT
9 0 0  P R I N T  "  a t  l i n e  " ; E R L
9 1 0  ENDPROC

-4=LK-4+1
•  7 7 0  ENDPROC •



Bob Tin ley of Bin ley Woods, Coventry, suppl ies the f irst
Top of the List for 1985. Bob 's  routine, which runs on both
the BBC micro and Electron, al lows you to have 40 charac-
ters pe r  l ine  in  mode 2—twice as  many  as  normal .  I t ' s
possible to redefine part or all of the ASCII character set by
hand using the VDU23 option, but this is very tedious.

Bob's program reads the standard 8*8 bi t  pattern and
compresses it onto a 4*8 bit matrix. It then writes a charac-
ter string at the position of the graphics cursor in the cur-
rent foreground colour, but  does not otherwise affect the
screen background colour.

The program is written in assembler, but this should not
stop anyone unfami l iar  wi th programming in  assembler
entering i t .  When  run ,  t h e  mach ine  code  generated i s
stored above HIMEM, which is lowered slightly to allow for
this. The machine code is then saved by the last line of the
program. You can check that your assembler is correct by
entering the following two lines after you have run the pro-
gram:

10 REM S l i m  c h a r a c t e r s  i n  M o d e  2
20 REM b y  B o b  T i n l e y
30  REM f o r  B B C  M i c r o  a n d  E l e c t r o n
40  REM ( c )  A c o r n  U s e r  A p r i l  1 9 8 5
50
60 H IMEM=&2E00
70 o s w o r d  = 8 4 F F F I : o s w r c h  =84FFEE
80  o s n e w l  = & F F E 7
90 s t r i n g  =8470 : c h a r  = 8 4 7 2

100 f o r e c o l = & 7 8  : g l i n e  = 8 4 7 C
110 m a s k  = 8 4 7 D  : s c r e e n  =847E
120 t o p  = 8 4 8 1  : p i x  = 8 4 8 3
130 f l a g  = & 8 4  : o l d t o p  =8.485
140 g c e l l  = 8 , 1 ) 6  : u s e r v  = 8 4 2 0 0
150 g l i n  = 8 4 3 1 A  : c o l  = & 3 5 9
160 f l a g  = 8 4 8 4  : o l d t o p  =8485
170
180 FOR p a s s = 0  T O  3  S T E P  3
190 P7.=-842E00
200  [ O P T  p a s s
210  . l i n e
220  CMP # 1  : B E O  s l i m
230  R T S
2 4 0  . s l i m
250  L D A # 5  : J S R  o s w r c h
2 6 0  S T X  s t r i n g  : S T Y  s t r i n g + 1
270  L D A # 8 t 1 9  : J S R  o s w r c h
280  L D A # 0  : L D Y  # 5
290  . s l i
300  J S R  o s w r c h
310  D E Y : B N E  s l i
320  J S R  c o l o u r
3 3 0  L D A g l i n  : S T A  g l i n e
340  L D A g c e l l  : S T A  o l d t o p
350  L D A g c e 11 4 - 1 : S TA o l d t o p 4 - 1
360  S TA o l d t o p - 4 1
370  L i n t  # 0
380  . c h a r a c t e r
390  L D A ( s t r i n g ) , V

TOP OF THE LIST

TOP OF THE LIST

Listing 1. Bob Tinley's program al lows you 40 characters per line in mode 2

t r 4 = 0 : F O R  N 7 . = & 2 E 0 0  T O  & 2 F - 5 6 : r 4 = r 4 - 4 - 7 N 7 . : N E X T
2 P R I N T  " C h e c k s u m  i s  :  " : Z 7 .  :  E N D

The correct code will produce the result:
"Checksum is : 41049"

Using t h e  p r o g r a m  i s  qu i t e  s imp le .  F i r s t  e n s u r e  t h a t
HIMEM has been set to 8,2E00 to protect subsequent load-
ing o f  the mach ine  code. Then  load  the  mach ine  code
using •LOAD SLIM. Next reset the User Vector to point to
the machine code:

U% = 8,200 : U°/0?0 = 0 : LP/01 = 8i2E

The sl im str ing can then be writ ten at  the posit ion of the
graphics cursor using *LINE. To  pr int  'Acorn User'  at  the
centre of the mode 2 screen use:

MODE 2 : MOVE 640,512 : *LINE Acorn User

Listing 2 is a demonstration program using this technique

400  CMP St&D : B E O  s l i m e n
4 1 0  S TA  c h a r
420  T VA : P H A
4 3 0  L D X  # c h a r : L D Y  # 0
4 4 0  L D A #84A : J S R  ° s w o r d
450  J S R  s l i m c h a r
460  L D X  # 1
470  L D A o l d t o p  : S T A  t o p
480  L D A o l d t o p 4 - 1 : S T A  t o p 4 - 1
4 9 0  L D Y  g l i n e
5 0 0  . c h a r l i n e
5 1 0  T YA : C L C : A D C  t o p
5 2 0  S TA  s c r e e n
5 3 0  L D A t o p 4 - 1
5 4 0  S TA  s c r e e n + 1
5 5 0  T X A : P H A : T YA : P H A
5 6 0  J S R  p a i r
5 7 0  P L A : TAV : P L A : TA X
5 8 0  CMP # 8 : B E O  n e x t c h a
5 9 0  I N X : I N Y
6 0 0  C P Y # 8 : B N E  c h a r l i n e
6 1 0  L D Y  # 0
6 2 0  L D A t o p  t C L C
6 3 0  A D C  # 8 4 8 0 : S TA t o p
6 4 0  L D A t o p 4 - 1
6 5 0  A D C  #842 : S T A  t o p + 1
6 6 0  CMP #8480:BCC c h a r l i n e
670  S E C : S B C  #8450
680  S TA  t o p - 0 - 1 : J M P c h a r l i n e
6 9 0  . s l i m e n
700  J M P  s l i m e n d
710  . n e x t c h a
720  . ]MP n e x t c h a r
730  . p a i r
740  L D Y  # 0
7 5 0  . p a i r l
760  L D A ( s c r e e n ) , Y
7 7 0  A S L  c h a r , X
7 8 0  B C C  p a i r 2 Continued •
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44 Continued

7 9 0
9 0 0

AND # & 5 5
ORA f o r e c o l

1230
1240

DEY:BNE s l i m 2
LDY # 4 : L D A  p i x

• 8 1 0 . p a i r 2 1250 . s l i m 6
8 2 0 LSR f o r e c o l 1260 ASL A

• 8 3 0 ASL c h a r , X 1270 DEY:BNE s l i m 6

REM ( c )  A c o r n  U s e r  A p r i l  1 9 8 5

8 4 0 BCC p a i r 3 1280 STA c h a r , X• 8 5 0 AND # & A A 1290 DEX:BNE s l i m l
• 8 6 0 ORA f o r e c o l 1300 RTS

80

8 7 0 . p a i r 3 1310 . t f 4
• 8130 ASL f o r e c o l 1320 TXA:PHA:LDX # 8

2 2 0  * L I N E  ! " # $ % & ' ( ) * + - 7 - . / : ; < = > ? @ 1 \ l -

8 9 0 STA ( s c r e e n ) , Y 1330 . t f 4 1• 9 0 0 CPY # 0 : B N E  p a i r e n d 1340 LSR c h a r , X
• 9 1 0 LDY # 8 1350 DEX:BNE t f 4 1

9 2 0 JMP p a i n l 1360 P L A : TA X : J M P s l i m !• 9 3 0 . p a i r e n d 1370 . J

• 9 4 0 RTS 1380 TXA:PHA:LDX # 6
950 . s l i m c h a r 1390 . J 1

• 9 6 0 LDX # 8 1400 LDA c h a r , X : A N D  & F B
970 LDA c h a r 1410 STA c h a r , X• 9 8 0 CMP # 11 6 : B E O  t f 4 1420 LDA c h a r - 4 1 : 0 R A & 7 E

• 9 9 0 CMP # 1 0 2 : B E O  t f 4 1430 STA c h a r + 1
1000 CMP # 5 2  : B E O  t f 4 1440 DEX:BNE 3 1

• 1010 CMP # 7 4  :BEG/  J 1450 P L A : TA X : J M P s l i m !
1020 . s l i m l 1460 . c o l o u r• 1030 LDA # 0 : S T A  p i x 1470 LDA c o l

• 1040 LDA # & 8 0 : S T A  m a s k 1480 AND # & A A
1050 LDY # 4 1490 STA f o r e c o l• 1060 . s l i m 2 1500 RTS

• 1070 TYA:PHA:LDY # 2 : C L C 1510 . n e x t c h a r
1080 LDA # 0 : S T A  f l a g 1520 LDA o l d t o p : C L C

• 1090 . s l i m 3 1530 ADC # & 1 0 : S TA  o l d t o p
11 0 0 LSR m a s k 1540 LDA o l d t o p 4 - 1 : A D C  # 0• 111 0 LDA c h a r , X 1550 STA o l d t o p + 1

• 11 2 0 AND # & F E 1560 CMP # & 8 0 : B N E  n e x t l
11 3 0 B I T  m a s k : B E 0  s l i m 4 1570 SEC:SBC # & 5 0• 11 4 0 LDA # 1 : S T A  f l a g 1580 STA o l d t o p + 1

• 11 5 0 . s l i m 4 1590 . n e x t 1
11 6 0 DEY:BNE s l i m 3 1600 P L A : TAY

• 11 7 0 CLC 1610 I N Y: J M P c h a r a c t e r
11 8 0 LDA f l a g : B E O  s l i m 5 1620 . s l i m e n d• 11 9 0 SEC 1630 JMP o s n e w l

• 1200 . s l i m 5 1640
1210 ROL p i x 1650 NEXT p a s s• 1220 P L A : TAY 1660 *SAVE S L I M  2 E 0 0  2 F 5 7

• •
Listing 2. Demonstration of slim characters

10 REM S l i m  c h a r a c t e r s  t e s t 150 M O V E 0 , 9 0 0
20 REM b y  B o b  T i n l e y 160 * L I N E  Q U I C K  BROWN FOX JUMPS OVER I
30 REM f o r  B B C  m i c r o  &  E l e c t r o n HE L A Z Y  DOG.
40 REM ( c )  A c o r n  U s e r  A p r i l  1 9 8 5 170 M O V E 0 , 7 0 0
5 0 180 * L I N E  q u i c k  b r o w n  f o x  j u m p s  o v e r t
6 0 *LOAD S L I M he  l a z y  d o g .
70 U7.=&200:U7.?0=0:U7.?1=&2E 190 M O V E 4 8 0 , 5 0 0
80 MODE2 2 0 0  * L I N E  0 1 2 3 4 5 6 7 8 9
90 V D U 2 3 : 8 2 0 2 : 0 ; 0 0 ; 2 1 0  M O V E 1 6 0 , 3 0 0

100 2 2 0  * L I N E  ! " # $ % & ' ( ) * + - 7 - . / : ; < = > ? @ 1 \ l -
110 REPEAT t 11
120 REPEAT B 7 . = R N D ( 8 ) - 1 : F X = R N D ( 8 ) - 1 : U N T 230  V D U 4 : P R I N T TA B ( 0 , 3 0 ) ; " A N Y  K E Y  t o c

ILBX<)-F7.
130 GCOL0,1284-Eg. :CLG:GCOLO,F%
140 COLOUR 1284-1g.:COLOUR F7.

o n t i n u e " ;
2 4 0  GX=GET
2 5 0  U N T I L  FA L S E
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BAR CODES will revolutionise the way we use
computers in applications as well as the way we load
data. Here is the chance to get experience of this
important development by ordering the Addison
Wesley/MEP Bar Code Teaching Pack (see our
January issue, page 129) direct through Acorn User.

These bar code readers are being offered to
schools first and versions will not be available to the
public in the shops until later in the year w h e n  they
will certainly cost more. However, because of its
active involvement in the scheme Acorn User is able
to offer the Teaching Packs direct to readers at the
introductory price of £49.95 plus E2.95 post and
packing (plus VAT).

Acorn User will be printing some listings in bar code
format in each issue and making booklets of bar codes
available by mail order. Book publishers are already
printing listings in bar code format, in fact Bruce
Smith's latest book The BBC Micro Machine Code
Portfolio has 13 pages of bar code listings.

Please send me B a r  Code Reader Teaching Packs • (E60.84 each inclusive)
*please tick for 40 track disc o r  cassette
Name

Address

Li I enclose a cheque/PO payable to Redwood Publishing for E
LI Please debit my Access/Barclaycard/American Express

Account number

So, to stay ahead of the latest development in
computers and education, send off for a pack from
Acorn User today. See page 103 for offer of magazine
listings in bar code format.
The pack includes:

* b a r  code reader
*explanatory booklet written by Acorn User author

George Hill
*software to print bar codes
*music  program by Joe Telford
*ba r  code stencil
*d isc or cassette of utility software

Note to disc users: the disc supplied is 40 track —
however, if you order the cassette, there are instructions
on how to transfer the software to 40 or 80 track discs.
Please state disc or cassette version.
All for £60.84 including VAT and E2.95 postage, (E52.90
excluding VAT). Make your cheque payable to Redwood
Publishing, fill in the form below and send it to Bar Code
Offer,RedwoodPublishing,68LongAcre,LondonWC2E 9JH.

Post code

Signed
Credit card expiry date   D a t e

'Send this form with your remittance to Bar Code Offer, Redwood Publishing, 68 Long Acre, London WC2E 9JH,

ACORN USER APRIL 1985



WE'RE ASKING
FOR LESS.

THE OPUS 3" DISC DRIVE
NOW ONLY

E199.95(\17A
For only £199.95 you can have one of the best

bargains available.
An Opus 500K double sided disc drive and an

Acorn compatible double density disc interface. That's
over £100 off the normal retail price.

But the bargain doesn't stop there. Because these
drives have the Opus name for reliability. Which is why
we have the confidence to give a two year guarantee on
all our drives.

The reason we can be so confident is that our
drives are tested to the limit - running for over 8,000
hours. That's a year of constant use without failure.

To make sure you're not disappointed, complete
the coupon and send it off today.

GENEROUS EDUCATION DISCOUNTS GIVEN.
PLEASE PHONE FOR DETAILS.

OPUS SUPPLIES LTD.
158 Camberwell Road, London SE5 OFF_
Opening hours:
9.00•5.30pm Monday to Friday.

Cro. 01-701 8668
(---") 01-703 6155

Telex. 295931

AND GIVING
YOU MORE.

WITH A DOUBLE DENSITY DISC
INTERFACE (WORTH MO)

FREE.

AAN i r t i J U R
COURIEL JEL1VERY.

NATIONWIDE.
Otins supplies Ltd s t  inhcrwell Road. London 0I5 OBE Please rush me Mc tollost ong.

(ALL PRICES INCLUDE VAT & CARRIAGE. )

Quantity

Ft YIAI.

Price

enclose a chem.". lot
Or please debit my credit card aro num W lb he amount of

My Access Barclaycard (please tick) Nit is

N a m e

Address

L i c p h o n c

Opus.(viussupplies„„,A„,,
PLEASE NOTE FROM 1ST APRIL OUR ADDRESS WILL BE SS ORMSIDE WAY, HOLMTHORPE INDUSTRIAL ESTATE, REDIIILL, SURREY. TELEPHONE: REDHILL 65080.

AilinEmons
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The Break

key trap
IT'S possible to trap the Break key by
using Bas ic ' s  ON  ERROR sequence.
Chris Davies of Hove shows you how. .

The e r ro r  vector must  be  copied to
two spare locations immediate ly  after
the ON ERROR statement  i n  a  Bas ic
program h a s  b e e n  execu ted .  S i n c e
there is a vector avai lable (MOS 1.0 +
only) to intercept the Break key (using
OSBYTEs 247-249), this can be used to
restore t h i s  e r r o r  vec to r  i n t o  B a s i c
when Break is pressed (even with Con-
trol o r  Shift!) a n d  then  genera te  t h e
error 'Break '  t o  re turn  contro l  t o  the
Basic interpreter via ON ERROR

The advantage over  the  method o f
program trapping publ ished i n  A c o r n
User(July 1984) is that no variables are

Help your micro understand you
PROCs away !  Stewar t  Marsha l l  f r o m
Sheffield sends a useful procedure that
will b e  l a p p e d  u p  b y  t h o s e  o f  y o u
writing C A L  p r o g r a m s .  S t e w a r t
explains

It is frustrating for students complet-
ing a  computer assisted learning pro-
gram to be told that they have given an
incorrect answer  when  the  on ly  m is -
take they have made i s  a  spel l ing o r
typographical error.  My  program (l ist-
ing 2  o n  page  107) i s  a  s imp le  p r o -
cedure des igned t o  accep t  o r d i n a r y
language input and avoid this situation.

When calling the procedure, the first
parameter is supplied by the student's
reply, and the second by  the teacher/
programmer as  the word  o r  group o f
words that he or she is looking for. The
procedure then searches for the word
or group of words in the student's reply.
The search i s  deemed successful (by
returning the value of Fir/0 as 1) even if
he or she has inserted extra characters
or words; typed in upper and/or  lower
case: or made any of the more common
spelling mistakes.

The procedure uti l ises an important
feature o f  t h e  E n g l i s h  l a n g u a g e ,

1
Your tips selected by Bruce Smith,
including a way to trap the Break
key and how to teach your machine

0 to ignore your spelling mistakes•
lost by putt ing OLD and RUN into the
keyboard buffer.  T h e  o n l y  d isadvan-
tage I have found with my routine is that
*COMPACT destroys a disc rather than
compacting t h e  p r o g r a m s  o n  i t !  A l l
other DFS operat ions w o r k  cor rec t ly
(I've checked both the Acorn and Wat-
ford 1.30 DFS).

The example  p rogram ( l is t ing 1 o n
page 107) counts continuously using a
floating-point n u m b e r :  n o r m a l l y  t h i s
would b e  los t  af ter  Break/Reset.  T h e
routine can  b e  d isabled w i th  *FX247.
Programmers should, however, provide
a way of exiting their program — without
having to switch off the computer!

I s e e  n o  r e a s o n  w h y  t h e  rou t i ne
should not work on the Electron, other
than that l ines 180-270 may have to be
omitted. For  tape users (Beeb & Elec-
tron) the  or ig in o f  the code (current ly
&900) w i l l  h a v e  t o  b e  a l te red  i f  t h e
cassette system is going to be used (try
DIM mc 60:P% = mc).

namely that approximately 50 per cent
of it is ' redundant ' .  Roughly speaking,
this means that half of what we say or
write is l i tt le more than padding. How-
ever, i t  i s  th is  tha t '  enables u s  t o  d o
crosswords, to understand spoken sen-
tences even  though w e  don ' t  a lways
hear every word, and, more general ly,
to complete many of the part ial  mess-
ages we receive daily.

For example, if you obli terate all the
vowels i n  t he  prev ious sentence and
then ask a fr iend to complete the sen-
tence, I would expect him or  her to be
able to do it fairly quickly.

The procedure tells the computer to
ignore the  m o r e  redundant  le t ters  o f
the alphabet (most notably, the vowels)
and s o  concen t ra te  o n  t h o s e  t h a t
uniquely speci fy the concepts w e  a re
looking for.

BEEB FORUM

of Forth stacks
FORTH addicts wil l  no doubt be aware
that the standard set in 1979 was super-
seded by a new one in 1983, which has
many subtle differences. Peter Walker,
an av id  A c o r n  User  reader f rom New
Zealand, s u p p l i e s  s o m e  p r a c t i c a l
advice. The most important  point is to
clarify t h e  s ta tus o f  t he  re tu rn  s tack
throughout wi th  the  use  o f  a  sui table
stack diagram. The following definition
of I N P U T i l l us t ra tes  t h e  techn ique .
Peter takes up the description

To make  th ings  c lea r  i n  For th  you
have to write out the definitions in great
detail n o t  compact ly as  the machine
would happi ly accept. You must give a
wealth of comment too, but the most im-
portant thing is to clarify the behaviour
of t h e  s tack.  (Somet imes  t h e  r e t u r n
stack i t  holds loop counters i s  used
and it has to be shown too.) The stack is
on the left from top to bottom, fol lowed
by words and comments.

Starting f rom the top then, you  can
see how each word takes a value or two
from t h e  stack,  d o e s  someth ing a n d
puts a value or  two back. INPUT works
very l ike the Basic ' input', and is about
as long a definit ion as  one would wish
to use. I t  demonstrates a great deal of
Forth such as the use of QUERY, WORD
and CONVERT—all  d i f f i cu l t  t o  f o l l ow
from programs a s  wel l  as logic func-
tions, a  condi t ional  loop,  a n  IF-THEN
branch and lots of stack movement.

The b e g i n n i n g  i s  a  l i t t l e  t r i c k y.
QUERY accepts a str ing of  characters
from t h e  keyboa rd  a n d  t u c k s  t h e m
away in a very temporary place called
the ' termina l  i npu t  buffer ' .  F o r  safety
during processing, WORD shif ts them
up to a 'specified del imiter ' ,  in this case
BL for blank (20 hex), into another place

Beeb Forum is a platform for ideas, tips and applications relating to the BBC micro and the
Electron, intended for experienced programmers to share their thoughts. For every reader's
tip published we pay E5— or more for something special. Contributions should be typed or
printed, with substantial listings on cassette. WRITE TO Beeb Forum, Acorn User, Redwood
Publishing, 68 Long Acre, London WC2E 9J1-1.
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E60 WILL ORGANISE YOUR
SYSTEM BEAUTIFULLY.

If you have a micro system which is beginning
to roam all over the room, Opus can help you to
get organised.

For only S,59.95 you'll find our purpose built,
beautiful teak finished Organiser Desk has plenty of
storage space for a complete micro system.

The top shelf has sufficient room for both
monitor and printer, while the large desk top area
will accommodate your computer, disc drive or
cassette recorder and software.

It has castors, making it fully mobile. And the
assembled dimensions are H: 311,' W: 401/47 D: 26'.'

Our price includes VAT and free delivery.
And the desk comes with simple assemblyinstructions.

To get your system organised contact us on
01-7018668 or by posting the coupon to:
Opus Supplies Ltd., 158 Camberwell Road,
London SE5 OEE. Opening Hours: 9.00 - 5.30pm,
Monday - Friday. 9.00 - 1.00pm Saturdays.

To: Opus Supplies Ltd., 158 Camberwell Road,
London SE5 OEE.
Please rush me the following:
( PRICES INCLUDE VAT AND CARRIAGE.)

O r g a n i s e r Desk(s)at£59.95each(incVAT)
lenclose a cheque for  o r  please debit my
credit card account with the amount of,
My Access/Barclaycard (please tick) no. is:

Name
Address

Telephone Opus.
Opus Supplies Li(

PLEASE NOTE FROM 1ST APRIL OUR ADDRESS WILL BE: 55  ORMSIDE WAY, 110LSITIIORPE INDUSTRIAL ESTATE, REDHILL. SURREY TEITIMIONE: REDII I I  I 65(1S,'



in memory, the word buffer.
A b lank is put  on the end ( the del i -

miter i s  now  20 hex  regardless),  t h e
character c o u n t  i s  m a d e  f i r s t  b y t e
(where it gets in our way) and we have
something that is beginning to look like
a number.

CONVERT needs the address of the
first actual digit so we have to step over
the coun t  byte and  a  poss ib le  m inus
sign to  get  it. You  see w e  have put  a
couple of values (two bytes each) onto
the stack f o r  CONVERT t o  f i l l  w i t h  a
double number.

The rest is concerned with testing to
see i f  the input  is  va l id  —a point  indi-
cates that a double number is implied,
not otherwise a n d  in  coping with the
possible minus sign (remember it?).

So we  end u p  wi th e i ther  a  double
number ( four bytes) o r  s ing le  o n  the
stack ready for the next word to operate
on.

The BEGIN,  WHILE  R E P E AT l o o p
tests a flag on the stack at WHILE and
loops back f rom REPEAT to  BEGIN i f
the f lag  i s  t rue.  I f  i t  i s  n o t  t rue,  t h e
WHILE-REPEAT c o d e  i s  sk ipped  a n d
there is no loop.

Hey presto

no markers
MIKE McNAMARA, from my part of the
world in north London, has provided an
even e a s i e r  m e t h o d  o f  r e m o v i n g
markers in Wordwisa Mike says

I agree with the solution provided by
Martin Wax in February's Forum. How-
ever, I  have been us ing the fo l lowing
method for the past two years:

* K E W  ! O  ! $  ! S t A  ! $  ! i t A

To remove the markers from anywhere
in the text you press CTRL + SHIFT + f0
together. Hey presto, no markers! The
text cursor is positioned at the place of
the last marker.

A  B a n i s h i n g

errors
HATE ERRORS? P e r h a p s  y o u  d o n ' t
even l ike  REMs? Well,  Angus  Rodger
from Osbaston i n  Gwen t  m igh t  have
come up with a cure

When wri t ing computer  programs, I
have found i t  very useful to be able to
switch off the BBC micro's error  hand-
ling. To do this, the user has to enter the
following two instructions:

will work correctly.

BEEB FORUM

e m p t y  s t a c k . . .

po.1 n t
1,4.1 n f  n f
.4+1 r i f
64+1 : n f l

p t r
p t r  0  0

0 0  p t r
n1 n 2  a d d r

n l  n 2
n t  n 2
n i  n 2  c  b f
n l  n 2  C  b 4  c
n1 n 2  c  I D +  . 4
n1 n 2  c  b . 4
n1 n 2  c  b . +  c
n1 n 2  c  b . +  O f
n t  n 2  p  h . 0 +

n1 n 2
n1 n 2

n 2  c  n +

n1 n 2
n t  n 2
n t  n 2
n1 n 2
n1 n 2
n1 n 2
n1 n 2  d i f f
n1 n 2
n1 n 2  o r  j u s t  i l l

: I N P U T  s t a r t  d e f i n i t i o n
B E G I N  l o o k  b e l o w  f o r  W H I L E  a n d  R E P E A T
QUERY t e x t  t o  t e r m i n a l  i n p u t  b u f f e r
BL s p e c i f i e d  d e l i m i t e r  f o r  W O R D  i s  a  b l a n k
WORD t e x t  t o  w o r d  b u f f e r ,  s t a r t s  w i t h  c o u n t  b y t e
I f  w  i s  a d  d r  o f  c o u n t  b y t e
DUP s t e p  o v e r  c o u n t  b y t e
CO f e t c h  f i r s t  c h a r a c t e r
2D i s  i t  a  m i n u s  7

DUP n e g a t i v e  f l a g
>R t o  R e t u r n  S t a c k  r i f
ABS i f  n e g ,  d i g i t s  s t a r t  o n e  b y t e  f u r t h e r

0 0  p t r  ( p o i n t e r )  .  w + 1  o r  1 4 . 2
ROT
CONVERT n e e d s  a  d u m m y  d o u b l e  n u m b e r  t o  f i l l  a n d
CO r e t u r n s  t h e  a d d r  o f  n e x t  n o n - n u m e r i c  c h
OUR h o w  t e s t  t h i s  n e x t  c h a r a c t e r
BL -  i s  i t  a  s p a c e  ?
OVER ( b l a n k - f l a g t
2E .  i s  i t  a  p o i n t
OR ( p o i n t - f l a g )
OVER
0 =  I s  i t  a  n u l l ,  ( E O L )
OR
NOT i f  n o n e  o f  t h e s e  l o o p  b a c k  f r o m  R E P E AT

W H I L E
R> g e t  n e g - f l a g  f r o m  R e t u r n  s t a c k
?DROP 2 D R O P  N o t  V a l i d '  c l e a r  a l l
REPEAT b a c k  t o  t h e  t o p  B E G I N

R> g e t  n e g - f  l a g  f r o m  R e t u r n  s t a c k
I F  i f  t h e  f l a g  i s  T r u e ,
>R p u t  c  o u t  o f  t h e  w a y
DNEGATE p u t  a  n e g a t i v e  o n t o  t h e  d o u b l e  n u m b e r
R> g o t  c  b a c k

I f  c  i s  n o t  a  " . "  t h i s  r e s u l t  w i l l  b e
n o n - z e r o ,  ( t r u e . )

-  u p p e r  b y t e  ( m o s t  s i g n i f i c a n t )

2E -
I F
DROP
THEN

; e n d  o f  d e f i n i t i o n .

Stack diagram showing the definition of INPUT which accepts single
or double number values from the keyboard

•FX229,1 (Switch off Escape action)
?8,202 1 6 5  (Change break vector)

This executes  a n y  v a l i d  inst ruct ions
normally, b u t  ignores anything wh ich
would genera te  a n  e r r o r  message.  I
have found th is  very  useful i n  wr i t ing
programs as remarks  can be  entered
into programs with no REM, eg,

PRINT5 + 5: Th is  pr in ts  s u m  o f  f i ve
and five

Finding OSHWM

across the Tube

KEITH MILLER of Leighton Buzzard pro-
vides s o m e  informat ion and  a  useful
function f o r  t h o s e  w i t h  s e c o n d  p r o -
cessors. Keith explains

You may need to know the operating
system h igh  wa te r  mark  (OSHWM) i n
the I /O  processor,  f o r  instance w h e n
saving the section of memory contain-
ing the def ini t ions o f  ASCII codes 32—
196.

The value of OSHWM varies depend-
ing on the f i l ing system(s) f itted and  i f
the second processor is not being used
it wi l l  be  s imply the value of  PAGE as
set up  by  the operat ing system. How-

ever, with the second processor active,
PAGE is set at 8,800, regardless of the
filing systems fitted, and so a method is
needed to find OSHWM across the Tube.

Both the User  Guide and Advanced
User Guide document OSBYTE call 8,83
(131) as a  means of  reading OSHWM,
but when used in the second processor
it merely returns the value of PAGE in
the second processor  ( le,  8,800). T h e
Advanced U s e r  G u i d e  a l s o  d e t a i l s
OSBYTE 8,,B4 (180), and says that i t  is
equivalent t o  OSBYTE 8,83 a s  f a r  a s
reading OSHWM is concerned, but this
is not  the case. With the  second pro-
cessor turned off  the two cal ls indeed
return the same result, but when used
from w i t h i n  t h e  s e c o n d  p r o c e s s o r,
OSBYTE 8,134 returns the high byte of
OSHWM in the I /O processor and th is
can then be used to save the definitions
of ASCII  codes  32-196 that  l i e  i n  t he
8,600 bytes below it, o r  as a pointer to
free memory in the I/O processor. The
following function returns the value of
OSHWM:

1000 DEF FN l o O S H W M
1010 LOCAL AcY0)0/0,r)/0
1020 Y'/0 8 , F F : X %  0 : A %  = 8,134
1030 =  USR(8,FFF4) AND UFO()

Does anybody else have anything to
pass o n  abou t  the  6502 second p ro -
cessor?
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MONITOR THE REDUCTION
ON OUR HIGH RESOLUTION.

NIODEL REFERENCE 1502.2 High Resohnittn

RESOLUTION 550x47“ Pititcls
C R T I i"

SUPPLY i l l )  2 Oh 5 0  6011/

E A T Minimum 19_5kv Alton mum 22_5kv

VIDEO BAND WIITH i ItiMilz.

DISPLAY Ko characais hi, 25 lines
SLOT PITCH ti 41min

INPUT: VIDEO 111;11. Analogue TEL Input
SYNC Septirme Sync on  R.G•B. Posinvc or Negative
EXTERNAL CONTRoLs )r, i l t  i t c h  .ind hrightness tAmtri

' CALL
011018668

FOR
GENEROUS
EDUCATION
DISCOUNTS,

We've reduced the price of our RGB high
resolution colour monitor (580 x 470 pixels) to only
/199.95 - that means you save £50 on our previous
offer - and that includes VAT, leads and carriage.

And just because you're saving on price doesn't
mean you're sacrificing quality Here's what Acorn
User had to say about our monitors.

?..Gave steadier pictures than the
Microvitec Cub, and the colours were rather
better.

It seems that all 'normal' and 'medium'
resolution monitors, including the Sanyo,
are simply inadequate to deal with the Beeb's
graphics and text output.

The JVC was excellent, giving dear,
legible results.

Was the _WC better than the Microvitece
Would I buy one? Yes to both questions:'

The unit has a 14" screen and is suitable for the
BBC Micro, Electron, Sinclair QL, Lynx, Oric, Apple,
IBM, Amstrad and RML 480Z and most other leading
micros.

And there's a two year full guarantee-a year
longer than any other company offers.

If you order your monitor by post, you'll receive
it within 48 hours by courier service.

Simply post the coupon below to: Opus
Supplies Ltd., 158 Camberwell Road, London SE5OEE
Or by telephoning 01-701 8668 quoting your credit
card number. Or, of course, you can buy at our
showroom between 9.00-5.30 pm, Monday-Friday

•Microvitec Cub Iq" Mons

F O :  Opus Supplies Ltd., 158 Camberwell Road, London SE5 OEE.
Please send me • H i g h  Resolution Colour Monitor(s) at
1,199.95 (inc. VAT)

I enclose a cheque for rC., O r  please debit my credit card
account with the amount off, M y  Access/Barclaycard

Postcode

Telephone
( ) p u s  St ippl ies

PLEASE: NOTE FROM 1ST APRIL OCR ADDRESS WILL BE: S5 ORNISIDE MAN, HOLMTHORPE INDUSTRIAL ESTATE RED1111 I t  RREY. TELEPHONE: REDII I I

(please tick) no is
Please state the name of your computer
Name
Address



y O U  CAN use the ADC (analogue todigital c o n v e r t e r )  i n p u t s  t o
measure various electrical quan-

tities -  voltage (ac and dc), resistance,
capacitance and  inductance. Measur -
ing cur rent  i s  no t  easy,  b u t  f o r  mos t
applications, if you are able to measure
voltage and resistance, you can calcu-
late the current. I 'm going to start with
the simplest of all to measure -  resist-
ance. I 'm also going to look at how we
can use the same set-up to provide a
way of testing transistors and diodes to
see if they are working. It will only pro-
vide a  'go/no-go'  test, bu t  that  is  st i l l
useful and is simple to set up.

Measuring resistance — the
basic principle
The basic pr incip le o f  operat ion i s  to
compare the unknown resistance (Rx)
with a standard resistor (Rs) of  known
value. This is  done by putt ing the two
resistors in a 'potential d iv ider '  c i rcui t
(figure 1). The reference voltage which
is used for the ADC chip is appl ied to
the top of the divider chain, and the volt-
age a t  t h e  m i d d l e  i s  m e a s u r e d  b y
applying it to one of the ADC inputs.

You can then work out the value of Rx
by using the ratio of the voltages across
the two resistors. If you read the ADVAL
number (A), th is  g ives a  va lue wh ich
represents t h e  v o l t a g e  a c r o s s  R s .
Since the total voltage, Vref• i s  repre-
sented by  the number  65520, the volt-
age across  R x  w i l l  b e  equ iva lent  t o
(65520 -  A). Thus, using simple propor-
tions, we can write:

Rx _ (65520 -  A) _ 65520 1
Rs A  A

Thus w e  c a n  w r i t e  R x  = Rs*(65520/

I H A R D W A R E

Having explored the Beeb's analogue
port, Paul Beverley now examines
how you can use the ADC for a
variety of electrical measurements

TESTING •  YOUR
RESISTANCE

A 1 ) .  The only problem with this tech-
nique is that, for best accuracy, As and
Rx should be about  the same size. To
measure a  w h o l e  r a n g e  o f  d i f fe rent
values of  resistance we  need to  have
various s t a n d a r d  res i s tances  a v a i l -
able.

There are limits to the values we can
use, however. At the lower end we have
to be careful not to draw too much cur-
rent from the voltage reference source,
and at the other end, i f  As is too large,
we g e t  p rob lems w i t h  no i se  and  t h e
effect o f  t h e  impedance  o f  t h e  A D C
input, w h i c h  i s  a p p r o x i m a t e l y  1 0
megohms. As a compromise, I suggest
using f o u r  s tandard  va lues :  1  k, 10k,
100k and 1M.

So how do you implement  this? One
way is to have the four resistors on a
rotary switch, and select whichever is
most appropriate for the resistor under
test. Yo u  then have to  indicate to  the
program w h i c h  s tanda rd  r e s i s t o r  i s
being used so it can make the appropri-
ate calculation. This can be done either
by an appropriate key press each t ime
you change  ranges,  o r  b y  hav ing  a
second set of switch contacts (ie use a
two pole, four way switch) and set up a
divider chain on  ADC channel  two  so
that the computer  i tself  can sense the
switch p o s i t i o n  a n d  a u t o m a t i c a l l y
change the value of Rs.

An alternative method, and the one I
have used (f igure 2), i s  to put  al l  four
standard resistors in series with the un-
known res is to r  a n d  t hen  u s e  s imp le
switches to  shor t  ou t  one  o r  mo re  o f
them w h e n  t h e  unknown  o n e  i s  t o o
small to  be  compared wi th the h igher
value r e s i s t o r s .  T h i s  m e t h o d  w a s
chosen as it was the cheapest solution,

needing o n l y  t h r e e  p u s h - b u t t o n
switches rather than the more expens-
ive r o t a r y  swi tch.  However,  t h e  sof t -
ware has been wr i t ten in  a  structured
way s o  tha t  i f  you  p re fe r  t o  use  t h e
rotary method, all you need do is to re-
write t h e  ' read_Rs'  p rocedure  wh i ch
detects wh ich  but tons a re  pressed.  I f
you want to use the system to get really
high accuracy readings you' l l  need to
use longer  averaging t imes, i n  wh ich
case i t  m igh t  be  bet ter  t o  use  togg le
switches rather than push switches in
order to avoid getting a sore thumb, but
this would increase the cost again.

Operating the program
You operate the program (l ist ing 1) as
follows. When you first run it with an un-
known resistor in p lace (Rx) the value
of the  res is tor  i s  calculated f rom t h e
simple potential d iv ider  formed by  Rx
and the combination of A l t o  R4. If the
component u n d e r  t e s t  h a s  a  h i g h
enough resistance value then you wi l l
get a fair ly accurate reading just  from

•

•

•

Vrel

ADC1

Ground

Figure 1. Simple potential  d iv ider  circuit
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PGRADE TO A DISC SYSTEM
THAT'S DOWN TO E200.

OPUS SUPPLIES LTD.
NH Camberwell Road, London SE5 OEE. 8(168i2):) 01-701
Opening hours: M  01 -703 6155
9.00-5.30pm Monday to Friday. Telex: 295931

For the incredibly low price ofS,199.95,
Opus are giving you the opportunity to own
a 5401 250K* 51/4" disc drive and double
density disc interface -  bought separately
they would cost £249.90.

We're also extending the offer to our
other high quality drives by reducing the

51/4" SINGLE DISC
DRIVES.
•  All 1/2 height.
•  Low power

consumption.
•  Comprehensive manual. •  Free utilities disc.
•  Direct drive mechanism. •  Fast access time.
5400 100K/200K Single sided 40 Track S 1 1 9 . 9 5
5401 100K/200K Single sided 40 Track £ 1 4 9 . 9 5
5402 200K/400K Double sided 40 Track £ 1 6 9 . 9 5
5802 400K/800K Double sided hardware switchable
80 40 Track   S 1 9 9 . 9 5
51/4" DUAL DISC DRIVES.
5401 DB 200K/400K 40 Track £319.95
5402 DB 400K/800K 40 Thick S 3 6 9 • 9 5
5802 DB 8001ç/1.6 Megabyte 80/40 Tr a c k _ A 3 9 9 .9 5

5 "  DUAL DISC
DRIVES. WITH
POWER SUPPLY
•  Metal cased and all

necessary leads.
•  Separate power supply.
•  Utilities disc and manual.
5401D 200K/400K on line S/sided 40 Track_S349.95
5402D 400K/800K on line D/sided 40 Track_S,399.95
5802D 800K 1.6 Megabyte on line D/sided

hardware switchable 80/40 Track__ 4 2 9 . 9 5
DOUBLE DENSITY
DISC INTERFACE.
The ultimate double
density disc inter-
face for your BBC Micro
Z-80 and 6502 2nd
Processor compatible.
•  Utilities on ROM including: Format and verify, tape to
disc transfer, automatic 40/80 Track selection, auto-
matic 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 S , 9 9 • 9 5
When bught with any disc drive. S 7 9 • 9 5

price on our disc interface from £99.95 to
179.95 when bought with any 5 1/4"drive from
the Opus range. This bargain also includes
VAT, all necessary leads along with a two year
guarantee.

You can order by posting the coupon
below or calling at our showroom.

FLOPPY DISCS.
3" cartridge 16.75 each or1,25.95 for 5.
51/4" Discs-with lifetime guarantee and free library
case. S/SS/D £14.95 for 10. S/SD/D £17.95 for 10.
D/SD/D £19.95 for 10. S/S 80 Track £22.95 for 10.
D/S 80 Track £24.95 for la

fl tin-matted capacity.

GENEROUS EDUCATION AND DEALER DISCOUNTS
GIVEN. ALL ITEMS ARE GUARANTEED FOR TWO YEARS.

OPUS PRODUCTS ARE AVAILABLE FROM BOOTS,
SPECTRUM, JOHN MENZIES, ALLDERS AND OTHER
GOOD COMPUTER STORES NATIONWIDE.

n i  Opus  Supplies Ltd_ I 58Camberwell Road. Londi lii SES 01-EPleas-e7
rush m e  the f o l l o w i n g :  (ALL PRICES INCLUDE A T  & CARRIA(,E.)

Quant0 )escriptitt i l

TOTAL
I enclose a cheque for
()r please debit my credit card account \\i th

the amount OtA.
My Access Barclaycard please tick) Nit. is

L re lephone

Natile
Address

Opus.
()pus Supplies 11!2.5]

PLEASE NOTE FROM 1ST APRIL OUR ADDRESS WILL BE 5 5  ORMSIDE WAY. HOLMTHORPE INDUSTRIAL ESTATE. RED11111. SIIOKI T E L E P H O N E :  REDHILL 65080



•

R1 lk

S3
R2 10k

S2
R3 100k

• • • • •Si

R4 1MM

_ H A R D W A R E

the first test. If Rx is below about 120k
the p r o g r a m  p r o m p t s  y o u  t o  p r e s s
button one. This shorts out R1 leav ing
the o ther  th ree  res is tors  t o  f o rm  t h e
potential divider with Rx.

The computer knows you are press-
ing button one  because ADC channel
four will give a very low value and so it
automatically changes the value of Rs
in the calculation. I f  the resistance i s
below 25k you are  prompted to  press
button two, and if i t s  below 5k to press
button three. To some extent it does not
matter which button you press because
the computer always knows which one
is pressed and  does the  calculat ions
accordingly, but for optimum accuracy
you s h o u l d  p r e s s  t h e  b u t t o n  a s
prompted.

The p r o g r a m  u s e s  a v e r a g i n g  t o
improve t h e  a c c u r a c y,  b u t  a t  t h e
extremes of the range you wi l l  need to
use longer averaging t imes to get the
highest precision. Function keys f0 and
f l  a r e  p r o g r a m m e d  t o  d o u b l e  a n d
halve, r e s p e c t i v e l y,  t h e  a v e r a g i n g
times. When you f irst run the program
you g e t  o n e  r e a d i n g  e a c h  second .
Pressing f0 once will double this to two

Figure 2. Hardware tor semi-automatic resistance measurement

seconds, twice to four seconds and so
on. I f  you use sufficient averaging, say
eight or 16 seconds you can even get a
good indicat ion o f  the value o f  resist-
ance less than 10 ohms. If the averag-
ing t i m e  i s  f o u r  seconds o r  more ,  a
prompt i s  g iven  a t  the  bot tom o f  the
screen to  show how the t iming o f  the
measurement is proceeding. I t  counts
down in half seconds towards zero.

Setting up and using the
system
The precis ion o f  the  system depends
not only on the accuracy of the ADC, but
also o f  the resistance used. There  i s
little po in t  i n  buy ing  expensive c lose
tolerance resistors, though, as the im-
pedance of  the ADC itself  wi l l  change
the e f fec t i ve  v a l u e  o f  t h e  s tanda rd
resistance, e s p e c i a l l y  w i t h  t h e  1
megohm resistor.  It is best to buy high
stability resistors ( f ive p e r  cent  to ler-
ance w i l l  d o )  a n d  then ,  i f  poss ib le ,
borrow some close tolerance resistors
to calibrate the system. For the highest
accuracy it should be calibrated on one
particular c o m p u t e r  a s  t h e r e  i s  a
certain amount of variation of the input

impedance of the different ADC chips.
The calibration is done by adjusting the
values of  Rs in  l ines 280 to 330 of the
program. The values given in the listing
are the  theoret ical  va lues  o f  l k ,  i l k ,
111k and 1111k. The easiest way to do
the cal ibrat ion i s  t o  choose an  accu-
rately known resistor in each of the four
ranges, eg 1 megohm, 100 kilohms, 10
kilohms and 1 k i lohm. Start  with the 1
megohm and see what  value i t  reads.
You then calculate the new value of Rs
as:

New value of RS
Actual value of Rx

1111*Measured value of Rx

This va lue  c a n  then  b e  entered i n t o
lines 280 and 330. If you've got it right,
the program should give exactly 1.0000
megohms. Yo u  m a y  requ i re  a  longer
averaging t i m e  t o  d o  a n  a c c u r a t e
check. You then press button one and
use a 100k standard resistor, adjusting
line 300, t hen  but ton t w o  w i th  a  10k
resistor, adjusting line 310 and finally a
lk  resistor  wi th button three pressed,
adjusting the value of Rs in line 320.

With the prototype I found that over

Unknown R xresistor

TIOOn
100n

\fret
0 1 4

ADC1

ADC4

0 1 5

ADC20  7

ADC3 0 12

Analogue0 8Ground
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TURN YOUR BBC COMPUTER
INTO A REAL TIME IMAGE

PROCESSOR WITH THE IMAGE
III FRAME STORE

IMAGE IH is a high resolution Frame Store which can capture and display
pictures in real time from any 625/525 line video source, Once captured in the
512 x  512 frame memory, the computer can access the stored image for
processing or manipulation. The store utilises 6 bit AD and DiA converters to
give up to 64 grey levels per pixel. A major feature of this store is that if a lower
resolution picture is selected then the store can be partitioned to store multiple
pictures, eg for 256 x  256 resolution, four pictures can be stored. This allows
the computer to compare two or more pictures captured from the same or
different video sources.

The IMAGE III Frame Store turns your BBC computer into a low cost image
processing system and opens up a range of possibilities such as Robotic Vision,
Medical Imaging, Factory Inspection etc. Alternatively the store can be used in
applications where picture data i s  arriving slowly, e g  weather satellite
transmissions, ultrasonic imaging, enabling the user to have a steady display
without the need for long persistence display devices.

IMAGE III plugs directly into the IMHz bus on the BBC micro, and is supplied
with a comprehensive software package which demonstrates the features of
the store.

Price: £1,990 plus VAT
IMAGE III is also available for the IBM PC and Apple computers.

ELTIME LTD
Unit D29, Maldon Industrial Estate, Fulibridge

M a Idort, Essex CM9 7LP
Tel: 0621 59500

The TV Picture Store Board used in IMAGE III was developed by British Telecom Research
Laboratories and is manufactured under Licence by Eitune Ltd

ala O S  i n  s o
no s o  o i l  s e  a s e

os
i m  o n  = S e e n
•  •  t o  s o

I O E  I n  O S
E l  O M

W I L T S H I R E  M I C R O  C E N T R E

FLAT BED PRINTER/PLOTTER

£399
(save £300 on R.R.P.)
includes software for BBC.
Routines include axis, circle,

I spiral, polygon hatching
scale etc.

Please ring 095 389 592 for details.

BIZZEL COMPUTERS
Walnut Tree House, Forncett St. Peter. Norwich NR16 JAR.

Send S.A.E. tor our Educational Software list.

lail:12114:14I4 til•1:1;111t4:4' ,L-1-11-1t4ZA-1
Software for Education, Science & Medicine

BSTAT Vol. 1 & 2
These powerful, menu-driven programs provide essential Statistical routines for para-
metric a n d  non-parametric data. The disc-based programs are written to exacting sten-
dards for Scientific applications. Full data correction Is available and data transformation
on both axes is standard. They are supplied with a comprehensive User Manual.
*  M e a n  & Standard deviations *  Minimum and Maximum values
*  Linear regression *  Mann  Whitney test

Wilcoxon pairs test K r u s k a l  Wallis Analysis
*  Analysis of Variance *  Chi-square test
*  A r e a  under curve *  Spearman Rank correlation
*  Paired and unpaired t-tests *  Li fe  survivorship tables
*  Random data generation for testing
*  Data  can be stored and retrieved from disc
*  Graph plots Option to dump to EPSON printers

Special discounts avai lable to Education Authori t ies

OFFICIAL ORDERS AND ENQUIRIES FROM COLLEGES AND SCHOOLS WELCOME

BBC 32K E67 95 per Volume Inc VAT,  post and packing
(E125 both volumes) Specify 40 or SOT discs

Rubycrele Ltd, PO Box 2. Kibworth, Leicester LE8 OSL
(Tel, 053753 2473 24 hours).

TAPE TO DISK
UTILITY
VECTOR 1

*  A systems Disk o n l y  ONE needed for ALL your tapes. *  40/80 Format.
*  User Friendly *  Transfers more tapes than other systems.
Cur ren t l y  compa t i b l e  w i t h  Acorn ,  Wa t f o r d ,  S i n g l e  Dens i ty  DFS's  only.

VECTOR 1 Price: £16.00 inc VAT and P&P

DISK TO DISK UTILITY
EiVECTOR 210

Backs up all k n o w n  disks
VECTOR 2 Price: £16.00 inc VAT  and P&P

VECTOR 1 +  VECTOR 2 ORDERED TOGETHER Price: £30.00
Available from:
W M C  Unit 6, Central Trading
Estate, Signal Way, Swindon,
Wilts.
0793-612299.
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the r a n g e  1  k t o  1  m e g o h m ,  t h e
measured resistance value was never
in e r ro r  more  than 0.3 p e r  cent,  and
over t h e  r a n g e  1 0 0  o h m s  t o  1 0
megohms, it was never worse than two
per cent. Below 100 ohms the accuracy
decreased, but  when a  f iddle factor  of
0.5 ohms was added (ie +  0.0005 at line
80) it appeared to be within two per cent
right down to 5 ohms. However, at both
extremes of the range, longer averag-
ing times were needed to get a steady
enough value.

In case you've not used a resistance
meter before, i t  is important to real ise
that they are only intended to be used
on individual  components and not  on
components within a circuit. If you want
to use  the  system f o r  in-c i rcui t  com-
ponent testing, you must take account
of the effect of all the other components
in t h e  sur round ing  c i rcu i t ,  a n d  y o u
should certainly never  use i t  on a  c i r -
cuit wh ich i s  connected t o  i t s  p o w e r
supply. Do ing  s o  cou ld  d a m a g e  t h e
computer. It is possible to include com-
ponents which protect  the ADC input
against over-vol tage, b u t  t h i s  w o u l d
make the circuit unnecessari ly compli-
cated.

Testing diodes and transistors
Although y o u  canno t  t a l k  a b o u t  t h e
'resistance' of  a  diode or  a transistor,
the resistance measur ing system can
be used to check whether or not a diode
or t rans is tor  i s  funct ioning p roper l y.
The diode can be put in place of the un-
known r e s i s t o r  a n d  b u t t o n  t h r e e
pressed. When i t  is  one w a y  round i t
should give a high resistance reading
(cathode nearest  t o  the  Vre f  connec-
tion), whi le  if i t  is the opposite way its
apparent res is tance s h o u l d  b e  s u b -
stantially, lower  ( rough ly  500  t o  700
ohms).

For testing NPN transistors you con-
nect the collector and emit ter  leads to
the res is tor  test ing contacts, w i th  the
collector at the end nearest Vref. With
nothing touching the base, the  resist-
ance should be  high. I f  you l i ck  your
fingers and hold the collector with one
hand and the base with the other,  the
resistance shou ld  d r o p  substant ial ly.
For PNP transistors, the same test can
be used except that the emitter should
be connected nearer  to Vref, but again
you shou ld  m a k e  con tac t  w i t h  y o u r
fingers to the base and the collector. As
with t h e  d iode  tests,  t h i s  shou ld  b e
done with button three pressed. I f  you

You'll find Paul Beverley's
automatic resistance
measurement program on
yellow page 99.

are going to do a number of these tests,
it m i g h t  b e  be t te r  t o  h a v e  a  t ogg le
switch instead of this button.

Fully automatic resistance
measurement
If you  under take  s o  much  res is tance
checking that you think it worthwhile to
have fully automatic operation, you will
need to use three relays in place of the
push b u t t o n  sw i t ches .  R e e d  r e l a y s
operating off the +  5 volt supply would
be quite adequate, but you need to con-
trol t h e m  w i t h  l i n e s  f r o m  e i t h e r  t h e
Printer Port or the User Port. You must
also use a  transistor dr iver  c i rcui t  on
each line as the output current from the

For those who might want to amend the
program f o r  t h e i r  o w n  appl icat ions,
here is a detailed analysis.

The main body of the program is an
initialisation procedure  fo l lowed b y  a
repeat loop which consists of choosing
the value of Rs according to which but-
tons are pressed ( l ine 70), calculat ing
the resistance value ( l ine 80), working
out which range of values this is in (line
90), p r i n t i ng  p r o m p t s  o n  t h e  sc reen
about which button to press and which
button i s  ac tua l ly  pressed ( l i ne  100),
displaying the result (line 110) and then
changing t h e  a v e r a g i n g  t i m e  i f
requested (line 120). This forms an end-
less l oop  and  the  on l y  w a y  ou t  i s  t o
press Escape, and  then the system is
restored to normal.

PROCinitialise (l ines 160 -  250) sets up
the er ror  rout ine ( l ine 170), in i t ia l ises
various v a r i a b l e s  ( l i n e s  1 8 0 - 2 1 0 ) ,
selects all four ADC channels (line 220)
ready f o r  t h e  ' r ead_Rs '  p rocedu re ,
switches off the cursor  ( l ine 230), and
makes the function keys produce ASCII
codes 128 and upwards (line 240).

PROCread_Rs (l ines 270 -  350) adjusts
the va lue  o f  Rs in  response to  wh ich
ADC channels are giving a low reading.
Line 290 waits for channel four to con-
vert before starting to read the ADVAL
values, and l ine 330 has to be included
since, i f  no resistor is present, al l  four
channels wi l l  be giving a low reading.
even when no buttons are pressed. Set-
ting R s  back  t o  t h e  m a x i m u m  v a l u e
avoids an  er roneous 'button pressed'
message being pr inted on the screen.
The number  o f  the but ton pressed i s
worked out at line 340 by using the LOG
function to find in which decade the cur-
rent value of Rs comes.

FNADC1 ( l i n e s  370 -  460) swi tches  t o
one ADC channel to improve the speed
of measurement  ( l i ne  380) a n d  t h e n

1HARDWARE

ports is insufficient even to switch reed
relays.

Continuity testing
Any resistance measur ing system can
be used as a continuity tester, and this
is no exception. However, since we are
using a programmable system we can
easily add features such as sound out-
put so you don' t  need to  look up f rom
the circuit under test. All you have to do
is add:

675 IF Rx < 10000 THEN VDU7

You may also want to change the pro-
gram to reduce the averaging t ime in
order to get a faster response.

Detailed program analysis
reads and averages the ADVAL values
for a  length  o f  t ime  governed b y  the
variable avetime/o, which is the time in
half seconds. The purpose of line 410 is
to print out a countdown of the time, but
it is only used i f  the averaging t ime is
more than two seconds.

PROCcalc_range ( l i n e s  4 8 0  -  510)
takes the  calculated va lue  o f  Rx  and
works out which button it would be best
to press.

PROCprint_prompts ( l i n e s  5 3 0  -  600)
prints on  the  screen in  doub le  height
characters t he  message  a s  t o  wh i ch
button shou ld  b e  pressed a n d  wh i ch
button actually is.

PROCdisplay_result ( l ines  6 2 0  -  680)
first o f  a l l  g ives  a  b leep to  s ignal  the
end of the averaging process (line 630).
though i t  only does this for  averaging
times above two seconds. The value of
Rx is turned into a string, and pr inted
out in kilohms, though if it is less than 1
kilohm it is converted into ohms, and if
it is greater than or equal to 1 megohm
it is changed into megohms.

PROCdprint (V/0,V/0,ZS) (l ines 700  -
730) simply prints out a string in double
height characters starting at a part icu-
lar screen co-ordinate, and is called by
some of the other procedures.

PROCchange_timing ( l i nes  750  -  840)
picks up as many presses of keys f0 or
fl a s  h a v e  occur red  d u r i n g  t h e  l a s t
measurement and  doub les  o r  ha lves
the averaging t ime accordingly.  L ines
820 and 830 print out the new averaging
time at the bottom of the screen so that
the user can see what averaging period
has been selected.

PROCerror ( l i nes  860  -  910) r es to res
the normal cursor  and the normal use
of the function keys as well as reporting
any errors.
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SPECIFICALLY
ENHANCED FOR USE

WITH THE
BBC MICRO

124

All canon 40/80 switchable disc drives feature an
on-board dual-colour LED on the front panel to
show track mode selected' 4 0  TRACK MODE.This is coupled with our 80 TRACK MODE•own unique two-stage POWER ONillumination. To give a _clear operating status, D R I V E  SELECTED-
as follows.

Specifications:
40 track double sided disc drive
capacity 200k in single density
Operates in double density
Track to track access time - 6 ms
Full12 month warranty with optional
extended warranty available

Canon 221A "Super-Slim"
(33.5mm) 80 track double
sided 400K floppy disc drive
(40/80 track switching).
Continuing our policy of securing premium
quality products at budget prices we are
pleased to announce the new generation
Canon 2214 drive.
Specifications:
80 track double sided disc drive. 40/80
track switching with dual colour LED.
Capacity 400K in single density, operates in
double density. Direct drive, track to track
access 3 ms in 96 IPI mode. Dimensions:-
1/3 standard height, only 33.5mm.

LED GREEN
L E D RED

HALF-ILLUMINATION (GREEN OR RE
FULL-ILLUMINATION (GREEN OR RE

CANON 210 2/3 HEIGHT (57.5 mm)
40 TRACK 0/SIDED 200K

FLOPPY DISC DRIVE
DIRECT DRIVE

Price Includes:
Drive cased with cables,
manual & utilities disc and
includes VAT, postage &
packing.
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C.

110 14er
CANON

210 220 221A

SANYO
596D

100K -104Eir 200K 400K 400K 400K
£85 £95 £149 £154 £149

£110 1120 £174 £179 £174
£174 £191 £279 £289 £279

[204 - £226 1309 £319 £309
NC

40 TK SS DD
40 IK DS DD
BO TK DS DD

RED)
RED) Model

FUJI FLOPPY DISCS
If purchased

Per box 10 w i t h  disc drive
£17.60 L 1 5 . 6 0
£24.50 £ 2 2 . 5 0
£28.60 £ 2 6 . 6 0

These prices include VAT & P & P.

DISCUS
Test utility for testing

your own disc drive, at
• .  regular intervals to avoid
the dreaded flop of your

floppy. Menu driven, easy to use, 40 or
80 track versions.

'ests: M o t o r  speed, read/write, steptest, alignment
test*, step & read/write test, read only test.

13.00 inc £7.00 if purchased with disc drive.
,,ts test requires and oscilloscope & alignment disc

SLIM CANON DISC DRIVES:

N  MODEL:110. SPECIFICATION OF EACHDRIVE: S/SIDED 40 TRACK 100K.
MODEL: 210, SPECIFICATION OF

EACH DRIVE: D/SIDED 40
TRACK 200K. MODEL:

220. D/SIDED 80
TRACK 400K.
(40/80 TRACK
SWITCHING)

II inclusive price list: This means: disc drive + case + all power & data cables + UK carriage + utilities disc & manual + VAT.

Formatted Capacity
per drive on BBC Micro:
Single Drive & Case:
Single Drive
&Case PSU:
Dual Drive & Case:
Dual Drive
&Case/PSU:

DON'T FORGET YOUR VECTOR 1 & 2 WHEN ORDERING.Support:
Warranty: All disc drives sold by Chase Data Ltd come with a full
one-year warranty on parts & labour with optional extended
warranty on all drives.
toemled Warranty
You, Insurance ot trouble tree operation
When ordering your disc drive, ask about our second and third year extended
warranty scheme This  covers ALL PARTS AND LABOUR and costs from as liMe
as EIS 00 on single drives and E23.00 on dual drives.

Non-Warranty Service: As the experts in our field, we can offer
service on most makes of floppy disc drive.
Recalibration & Alignment ...E25 per unit inc. VAT (parts extra).
Phone for details: (Tel: 0784-38487).

NEW SOFTWARE
RELEASE

FROM
CHASE DATA

Vector 1 —
The ultimate tape to
disk utility

-- Ve c t o r  1 allows you to
transfer almost all your tape

software to disk. Unlike others, you only
need to buy 1 copy of Vector 1 since it transfers

tapes to specially formatted program discs.This is easily the most
powerful tape to disk utility available.
Vector 2 —
Disk to disk utility
Vector 2 allows you to make backup copies of all your valuable
disk software. It is the most advanced utility of its kind available.
It is a condition of sale that neither of these products are used for
infringement of copyright.
Not compatible with double density interlace
Vector 1 f 1 6  On its own

E 1 5  If purchased with disk drive
Vector 2 E 1 6  On its own

f 1 5  If purchased with disk drive

'11111111BP WWWWWWWWIEW,

, SLIM SANYO DISC DRIVES:
MODEL: 596D. SPECIFICATION OF
EACH DRIVE: D/SIDED 40/80
TRACK 400K.
(40/80 TRACK SWITCHING)

The Sanyo disc drive is a "half-height" 40/80 track switchable
unit of standard dimensions, built to Sanyo's usual high
standards of quality and reliability.

Payment.
By Post: Send your remittance (cheques only please) with yourorder to:

nI:\L-21;\
Unit 2, Crabtree Road Thorpe Industrial Estate,
Egham, Surrey, TVV20 8RN,

By Phone: ( Te l :  0784-38487). A l low up to 21 days for delivery.
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ATOM F O R U M

The pages full of Atomic reactions!
This month, your host Mike Barwise
explains printer connections and
examines the failings of toolkits
HERE we are at the threshold of a new
financial y e a r.  Sof tware sa les  t rends
are ever  upwards, and  wi th  the intro-
duction o f  a  m o d i c u m  o f  s tandard -
isation (Acorn  User,  February), wh ich
is a  p l e a s a n t  c h a n g e  f r o m  t h e
designed-in i n c o m p a t i b i l i t y  o f  t h e
recent past, i t  looks as if this year wi l l
see more people using more micros in
more homes than ever before.

The eight-bit

connection
HERE'S an  interest ing query:  h o w  do
you connect an eight-bit only pr inter to
the Atom and avoid printing nothing but
chunky g raph i cs?  I t ' s  a  q u e s t i o n  I
received f r om Wal te r  Watson o f  St i r -
l ingshire and have often heard asked.
His printer is a Sony Plotter, but several
of the lower cost printers available are
eight-bit only as this is BBC micro stan-
dard.

Assuming the pr in ter  has a  Centro-
nics interface, the  eighth data  b i t  (b i t
eight if the lowest bit is numbered one,
or b i t  seven i f  the lowest  b i t  i s  num-
bered zero) must  normal ly  be at  logic
low to pr int  alphnumerics, and high to
print chunky graphics. This eighth bit is
connected t o  p i n  n i n e  o f  t he  p r i n te r
socket, bu t  i s  le f t  unconnected a t  the
Atom p r i n t e r  p l u g .  A n  unconnec ted
logic i n p u t  n o r m a l l y  g o e s  h i g h  b y
default, so just plugging in an eight-bit
printer will put it permanently in chunky
graphics mode.

The so lu t i on ,  a s s u m i n g  y o u  o n l y
want to pr int  text and are prepared to
do without chunky graphics altogether,
is to wr i te  this data l ine low,  and th is
can be accomplished in two ways.

The s imp le  b u t  a lmos t  i r revocab le
method i s  to  l ink  the inner  and outer
pins i n  pos i t i on  n i n e  o n  t h e  A t o m
printer plug at the PCB with a fine sol-
dered-in wire (figure 1).

The safer way is to make the connec-
tion a t  one  o r  o ther  end o f  a  specia l
printer lead. If you are using flat cable,
you can spl i t  out  one of  the w i res  (as
shown) with a fine model l ing knife, and
realign i t  before assembl ing the A tom
enOconnector (figure 2).
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Using an eight-bi t  Centronics: top, f igure 1, cheap but permanent  solution; bottom, f igure
2, the cable answer

When the software writers break the rules
IS IT possible to LINK to  and de-LINK
from various toolbox ROMs from within
Basic, asks R J Parsons of Middlesex.
The answer is 'probably not'.

To apprec ia te  t h e  a n s w e r  t o  t h i s
question proper ly,  you have to under-
stand t h e  p r o c e s s  o f  L I N K i n g  i n t o
ROMs. The  command LINK takes the
hex parameter you give it, and treats it
as an  address to  which i t  per forms a

machine code  JUMP.  I n  passing, t he
command also loads the accumulator.
X and Y registers of the CPU with the
values found  i n  t h e  l eas t  s igni f icant
bytes of the variables A, X, Y, but this is
largely irrelevant to ROM LINKing.

The s ign i f icance o f  t h e  L INK  t o  a
ROM, therefore,  depends ent i re ly  on
the machine code routine the CPU finds
at the address you LINK to. The corn-



mand is only a means of getting there.
Unfortunately, t h e r e  i s  n o  s tanda rd
adhered to by the wri ters of the extant
utilities and toolkits, so without examin-
ation of the code at the target address,
no assumpt ions can  sa fe ly  b e  m a d e
about the result of the operation. How-
ever, cer ta in  general isat ions c a n  b e
made to cover the incompatibi l i ty of dif-
ferent extension ROMs.

The LINK command usually changes
the Atom OS vectors so that they point
to loops of code in the ROM to change
the per formance o f  i npu t  and  ou tpu t
routines, t h u s  m o d i f y i n g  k e y b o a r d
input, sc reen  output ,  e tc .  Each  R O M
will, o f  course,  h a v e  i t s  o w n  s e t  o f
vector changes pointing to its own rou-
tines, which will be in the wrong places
for other ROMs. The most usual change
is the use of the COMVEC to call extra
commands. T h i s  i s  a  r e a l l y  h o r r i d
approach, a s  i t  r ende rs  t h e  sys tem
totally unusable  w i t h  d i sc  o r  s im i l a r
serious expansion.  I t  can  b e  read i l y
identified by the star prefix on the new
commands.

Most u t i l i t y  R O M s  u s e  P a g e  Z e r o
fairly l iberal ly and randomly,  for tasks
as s imp le  a s  s to r ing  i n t e r i m  va lues
from arithmetic and logical operations;

d e s i g n s

as flag locat ions for tests; and in some
cases even for volati le code blocks. As
there a r e  on l y  s o m e  100 o r  s o  u s e r
bytes in Page Zero anyway, and there
is no consistency about allocation, vari-
ous ROMs wi l l  probably use the same
location fo r  di fferent purposes,  creat -
ing conflicts.

Unless you are prepared to provide
your own vector reset routine, ei ther in
machine code or by laboriously POKE-
ing all the values into the vector table at
Page 02, t he  on ly  w a y  to  res tore  the
default vectors is via the reset rout ine

I A T O M  F O R U M

Draw with the BBC micro
Fill shapes in one of 23 colours (Mode I) 3 5 f  4 9 6
Draw points, lines, rectangles ellipses and circles
Smooth curves
Wire frame diagrams
Hidden line removal
Draw in perspective
Measure scaled distances
Ekta sketch lines, Half tone facility
Mirror images
Repeat images, SS, enlarged, reduced, stretched
Actual colour displayed
Store up to 10 ellipses or circles in memory
Redraw any one of these at cursor position
Change any actual colour for one of 8 others
Clear screen, load screen, save screen
Phnt characters or numbers at any pixel point
Error messages for incorrect input
Fully comprehensive manual

at 8,FF3F, which also stops your Basic
cold!

The ideal toolkit  would have at least
the fo l lowing features.  A n  EXIT com-
mand wh ich  restores a l l  vec tors  and
locations used to their  or iginal  values
before return ing you to  Basic. Use o f
Page Zero restr icted to the absolutely
essential (eg• STA(IND),Y), temporary
byte storage being located elsewhere.
A c o m m a n d  in te rp re te r  obey ing  t h e
Atom OS protocol f o r  A000 ROMs, ie,
40BF in A000, A001 fol lowed by the first
instruction of the code. You would then
not need the LINK command anyway.

Unfortunately, none of  the ut i l i t ies I
have s e e n  i n c o r p o r a t e  a l l  t h e s e
features, a n d  o n l y  o n e  h a s  t h e  last .
Although t h e  answer  t o  M r  Parsons '
question i s  un fo r tuna te l y  ' p r o b a b l y
not', i t 's  not the poor Atom's  fault, but
that o f  independent  sof tware w r i t e r s
who did not stick to the rules laid down
by the Atom's designers.

Invented a routine or discovered a hardware modification for the
Atom? Here's a chance to show your originality and win some
cash. Send your idea to: Atom Forum, Acorn User, Redwood
Publishing, 68 Long Acre, London WC2E 9J11.

and show the true potential of your machine

This programme has been purpose designed by professional Graphic Designers
for simplicity and ease of use, and is undoubtedly the most versatile drawing
programme on the market at this time. There is no need to input any numerical
data, as all judgements are made visually. The BBC Micro is the finest drawing
machine in its price range. Find out what it can do.

The A. B. Designs drawing programme costs only £36 for over 70 functions (model B) N e w  AB2 Program, available on disc (price £61) and cassette
(price C511. When ordering send ChequerPO and VAT at  15%. Please include phone no w i t h  al l  correspondence. For  further information send
SAE and phone no. to A. B. Designs. 81 Sutton Common Road, Sutton, Surrey. 01.644 6643 (closed all day Thursday).
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A  L O W  C O S T  D I S C  B A S S O

P R O F E S S I O N A L
A C C O U N T I N G  P R O G R A M

For T h e  BBC Computer

" Micro-Trader  -

INTEGRATED SALES PURCHASE AND NOMINAL LEDGERS

Designed for business use by a business man. •  Micro-Trader ' i s  a fully
integrated program on which all Sales and Purchase Ledger Transactions
are automatically updated to the Nominal Ledger.

• Micro-Trader • offers full Sales and Purchase Ledger facilities including
SALES INVOICE a n d  STATEMENT PRINTING w i t h  a capacity of 450
accounts and 3000 transactions per month in each Ledger.

Normal Income, Expenditure, Assets.  Liabilities &  Journal Posting in the
Nominal Ledger with full Reporting for individual accounts, Audit Trail. Trial
Balance. Profit & Loss and Balance Sheet.

Micro-Trader • is certified by Customs and
Excise for V.A.T. extraction.
A V.A.T. Return produced in 2  minutes ! I !

STOCK CONTROL and MAILMERGE
programs can be added

P H O N E  T O D A Y  F O R  A  F R E E  F A C T  S H E E T

MEADOW COMPUTERS
HEBREWS MEADOW, LOWER EVINGAR ROAD, WHITCHURCH, HANTS.

Telephone: Whitchurch (025682) 2008

BRIDGE?
CONTRACT BRIDGE PLAYER?

THEN YOU NEED

BRIDGE-MENTOR
• AN IDEAL BRIDGE PARTNER

*** PERFECT YOUR CARDPLAY ***
*** IMPROVE YOUR BIDDING ***

*** ARCHIVE INTERESTING HANDS ***
***CREATE/ANALYSE RANDOM DEALS ***

With high resolution colour graphics and
sound of your micro, -Bridge-Mentor"
guides you through expertly analysed
hands. A host of features including the
spectacular -Autoplay- option.
Ideal for individual practice,
analysis and archiving
Superb teaching aid for
clubs and professionals
Create an infinite archive of
hands that can be brought
Is life on the screen_
Compile special teaching
material

E9.50 inc.
C h e q u e s  t o : -  •  Allcassetteonly..
DEPT: AU1
MINIC BUSINESS SERVICES,
12 WOBURN CLOSE, BUSHEY,
HERTFORDSHIRE. W02  3XA.

•-t" O P  P R

NEW RELEASE '

.SCORE-RRISSE•

ToofRAoRnt
S c o t i r

•  11 . 4 1 v i o u R i
•  A A A * "  0
(4. R A c r o • t t  •

R19.516

BBC (32K) AND
ELECTRON

A

••

N

128

• diamondroft
A better way of computing

E27.50
+ VAT

per module

Business Software of the BBC microcomputer

The complete disc based package:
•  Sales / Purchase / Nominal Ledgers
• Cashbook •  VAT Accounting
•  Full double entry system -
•  Trial Balance •  Age Analyses
•  Built in Database subsystem
• Fully supported
Requires the Control Module to operate which
includes documentation, system and data discs
on either 40 or 80 track and Database system.
Send for full details to:-
Diamondsoft Ltd., FREEPOST,
Cheadle Hulme, Cheshire SK8 5YB Tel: 061-485 8705

BBC•

FREE INTERFACE
WITH EVERY 'brother' TYPEWRITER

MODELS CE51,60,70,EM80,1 00,200
PURCHASED

AVAILABLE TO BBC,B USERS ONLY
THIS UNIQUE INTERFACE, INCORPORATING ITS
OWN VIEW DRIVER, W I L L ENABLE YOU TO  USE
THE BROTHER TYPEWRITERS AS LETTER QUALITY
PRINTERS I T S  EASY T O  I N S TA L L A N D  COMES

COMPLETE WITH FULL DOCUMENTATION

COMPARE THIS PRICE FOR A
LETTER QUALITY PRINTER

CE51£ 2 9 9  V A T .
OR

PURCHASE THE INTERFACE ONLY FOR 175 INCL. VAT
BARCLAY - ACCESS AND CREDIT FACILITIES AVAILABLE

SEND SAE FOR FURTHER DETAILS

ABACUS BUSINESS MACHINES LTD,
961 CHRISTCHURCH ROAD, BOURNEMOUTH.

DORSET. BH7 6AZ. TEL (0202) 423204
TRADE ENQUIRIES WELCOME
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The
Computer Guide
A Complete guide I o chowitro: a penscomil

m n p u t e r  tor busitioos use
includes an tin-tpikitsAantwere

C H O O S I N G  i t

W I C O U N T I N G

S O F T I N A R E

F O R  Y B U R

M l a t a r a M P U T E R

Trio of books
for newcomers
THREE books t o  help new-
comers to the business side of
computers will, if the blurb on
the covers is to be believed,
solve all your problems.

In the first, T h e  Business
Computer Guide from Sun-
shine, Horenstein and Tar lin
will l e a d  y o u  'step-by-step
through the maze of hardware
and software' for E8.95. Gary
Simon in Choosing Accounting
Software f o r  y o u r  M i c r o -
computer from Collins, w i l l
explain ' w h i c h  accounting
package is  best for you' for
E7.95.

The third, Computers mean
Business from Pan will 'show
how computers can increase
profitability and efficiency' for
E2.95. Here, your guide is Jac-
quetta Megarry.

Both Sunshine and Collins
have a gimmick: for one it's an
up-to-date software and hard-
ware catalogue, and the other
a rapid checker to help decide
the best money-handling pack-
age.

Megarry's book Is linked to
the National Extension Col -
lege's h o m e  study courses
and designed to cover several
educational syllabuses.

All three take CP/M as the
standard s y s t e m ,  a n d
although o n e  w a s  wr i t ten
using a BBC micro, you'll be
lucky to find any mention of
BBC packages. In fact, the up-
to-date guide doesn't even list
Acorn, but then it was written
by Americans with sections re-
worked for the UK version,

ACORN looks likely to revise its
range of  business computers
in light of the recent deal with
Olivetti. However, statements
from the  various parts of  the
company are confused.

Alex Reid was unavailable
to talk to Acorn User, and even
the head of the business sec-
tion was unable to comment.
Statements a b o u t  s p e c i f i c
products were  impossible t o
get as the whole company was
in a 'melting pot' with even Oli-
vetti not expanding on its orig-
inal financial statements.

Acorn's p lans  (announced
in a  Press re lease i n  ea r l y
February) t o  h a v e  t h e
machines in 50 stores by the
time this magazine came Out

Micro
 Terminal
PA
ABC100
ABC110
A BC300
ABC310

MORE d a t a b a s e s  h a v e
appeared  s i n c e  o u r  r o u n d - u p
and c o m p a r i s o n  i n  t h e
December  i s s u e .  F o u r  n e w
ones cover the BBC and Elec-
tron, w i t h  vers ions o n  d isc ,
cassette and EPROM.

Sigma produces versions of
its Psifi le for the BBC on disc
or cassette, and the Electron
on cassette. T h e  packaging
does w a r n  buyers  t o  check
they have the right version, but
it d o e s n ' t  s a y  a n y w h e r e
whether it's 40 or 80 track (our
version booted u p  o n  a  40-
track drive). It costs £1995.

Discdata f r o m  Wat fo rd  i s
available in either format and
costs £19.55. I t  stresses ease
of use and a menu system, and
includes the ability to perform
calculations on numeric fields.

Fileald is  nex t  o n  t h e  l i s t
from L inco ln  Microsystems.
For £35 you get an EPROM and

1  BUSINESS  Nt W S

Business computers
miss release dates

ABC with Winchester

Four additions to
database line-up

have obviously been shelved.
Customer s e r v i c e s  c o u l d

not g ive  the  address o f  any

Chip S o f t w a r e  included D i s c
8-bit T e r m i n a l  emulators
8-bit V i e w ,  Viewsheet t w i n
8-bit C P / M ,  Plan series t w i n

as 100 but with Winchester hard disc
16-bit P C - D O S ,  MS-DOS, CP/M86 t w i n

as 300 but with Winchester and GEM

E t VAT
799
999

1,599
2,999
2,599
3,999

disc of utilities. Yet again, how-
ever, the disc format was not
mentioned on the packaging,
although the adverts do check
which version you want.

Another offering from Wat-
ford is File Plus on EPROM at
£49.45.

This also comes with a utili-
ties disc, and boasts i ts own
command l a n g u a g e  f o r
searching. Stat ist ics c a n  b e
manipulated w i t h  t h e  a r i t h -
metic operators provided.

Revision
Finally, an almost-new data-

base. T h e  Starbase EPROM
from GCC (reviewed last July)
has b e e n  u p g r a d e d  a n d
renamed: it's now called Star-
database. The final revision is
the pr ice -  £86.25, which in -
cludes a 40/80-track disc full of
software.

dealer stocking the machines
as we went to press. However,
Acorn's London office said the
Personal Ass is tant  a n d  t h e
300 series were still planned to
be o n  display a t  the end  o f
March.

Olivetti's s t r e n g t h  i s  i n
business computers and it will
obviously h a v e  i t s  o w n
opinions o n  t h e  ABCs.  T h e
ABC300 m a c h i n e s  a r e  a s
advanced as anything on the
market with IBM compatibility
and runn ing t h e  latest GEM
operating system.

All t h e  computers can  b e
upgraded t o  ABC310  l e v e l
(except t h e  Termina l ) ,  a n d
prices were released in Janu-
ary from £800 and £4000, The
32016 ( A B C 2 0 0 )  v e r s i o n
running Unix and targeted at
universities h a s  n o t  b e e n
released, i n  fac t  the second
processor is not yet available
for the BBC.

For d e t a i l s  p h o n e  A c o r n
customer services o n  (0223)
210111.

Disc software
for mailing
and payroll
MAIL M e r g e  enab les  wordpro -
cessor  use rs  to add  a  d isc- fu l l
of n a m e s  a n d  a d d r e s s e s  t o
s tandard  l e t t e r s  p r o d u c e d  o n
either W o r d  wise o r  S c r i b e
Merlin products.

The 40 - t rack  d i s c  c o s t s
£19.95, and either 350 or  700
names c a n  b e  s tored o n  a
'merge' d isc ,  depending o n
format.

Another product from CYB is
Payroll for f i rms w i th  150 o r
600 employees, again depend-
ing o n  d isc  format. National
insurance, t a x  a n d  f i x e d
deductions are al l  calculated
as we l l  a s  a  co in  and  no te
analysis. T h e  d i s c  c o s t s
£49.95.

CYB e n c o u r a g e s  c o r r e -
spondence and prints a  con-
tact te lephone  n u m b e r  f o r
each system. Details from CYB
at 8  B r i a r  A v e ,  N o r b u r y,
London SW16 3AA.
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'OFFICE MANAGER'
An entirely new RANGE OF SOFTWARE written especially for the SMALL
BUSINESS using a BBC B COMPUTER, it is based on MODULES which can
be used INDEPENDENTLY o r  INTEGRATED in to  a  fu l l  system. The
MODULES are, briefly-
1. CUSTOMER/SUPPLIER DATABASE: Name, Address, Phone & Con-
tact Fields with ALPHABETIC SORT & FULL PRINTOUT or NAME/ADD.
Only for MAILING.
2. SALES LEDGER: INDEXED ENTRY of each CUSTOMER, showing CUR-
RENT BALANCE and full HISTORY of A/C. Prints STATEMENTS with DEBT
AGEING. Process, Reconcile, Store &  List PAYMENT RECEIVED. Lists
SALES.
3. PURCHASE LEDGER: Records CASH/CREDIT PURCHASES. Displays
items for PAYMENT and recent PAYMENTS to SUPPLIER. Lists all PUR-
CHASES
4. V.A.T.  RETURNS: Prints all SALES and PURCHASES within USER
SPECIFIED PERIOD, ANALYSES EXPENDITURE in to  USER DEFINED
CATEGORIES (Graphics Option available). Prints copy of  COMPLETED
VAT  RETURN.
5. APPLICATIONS PA C K :  SPECIALISED INPUT ROUTINES create
TRANSACTION DATABASE from which appropriately formatted INVOICES
& CREDIT NOTES can be produced at any time The system caters for 2
V.A.T. RATES or NO VAT,  and will support SEVERAL APPLICATIONS ON
LINE at one time
APPLICATION PACKS AVAILABLE NOW: ROAD HAULAGE, SERVICE
COs, GENERAL SALES and PLANT & EQUIPMENT HIRE (which includes
automatic HIRE UPDATE and COST calculations). Others packs are being
prepared but if YOU have a specific requirement please enquire, we may be
able to help.
The MODULES are available on either 40/80 SS/DS Discs from E25.00 +
VAT,  and are supplied complete with FULL DOCUMENTATION, CON-
FIGURATION ROUTINE and UTILITIES to enable PRINTING, AMMEND-
ING, DELETING and SEARCHING of FILES.
ALSO AVAILABLE FOR THE TORCH Z80, ACORN 780 & 6502 2nd PRO-
CESSORS.
SEND FOR FURTHER DETAILS AND SAMPLE PRINTOUTS TO:—

PRO-SOFT, 146 CROSLAND ROAD,  OAKES,
HUDDERSFIELD, WEST YORKSHIRE

TELEPHONE: 0484 659186
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All products and data available from,
SOFTLIFE LTD

7 Rose Crescent. Cambridge CB2 3LL
Tel: (0223) 62117

foftlife
NUMERIC KEYPAD

BBC fieMICRO
Any ABC user will be aware that entering numeric data on the BBC keyboard, whether tor
business, educational or scientific purposes, is a slow and inefficient process.
The Sante Numeric Keypad changes all that Speedy entry ot numeric data is now possible —as
on many more expensive computers.

Features
N-Key rollover E 5 9

*  Only connection to user port I  +  E1.25 p&p
*  High quality keys +  VAT
*  Hand held, or tree standing

Software provided on eprom
*  Simple selection command
*  Standard mode uses no user RAM — optional fully programmable mOde also available
*  Maximum software compatibility

Also available
Sothrte's much acclaimed EPROM PROGRAMMER a d  buy one' — Acorn User) wen sollssare on Eprom end
documentation— ESS + 21868 + VAT 2764 Epfom )250ns)— Ell 51 + 568 + VAT, 27128 E prom1260 nS1 — 217.25
+ S418 *VAT. UV E prom eraser +  El + VAT.Uset port emensron —21+ 758 + VAT IMHz Bus erlension —
El 1 + 759 + VAT.

„nal
ofesst-

prsoftware
THE C O N T E X

SPREADSHEET
must b e  t h e  m o s t  v e r s a t i l e
spreadsheet program available for
your BBC computer. I t  wil l  process
virtually any financial o r  statistical
column/row analys is  calculations.
Prepare y o u r  h o m e  a n d  o f f i c e
budgets, process accounts,  c o m -
p l ica ted i n v o i c e s ,  j o b  c o s t i n g ,
financial modell ing, expense evalu-
ations, f o re i gn  exchange,  r e c o r d
stocks and shares, fixed assets etc.

CONTEX
c00Perteon

Me' Peo .eh t  Va l u e  a t  , t
-o,pany A

g r ,

,
0 0 0 0
65000
04500
04000
a4500

49500
4 0 4 4

sum

DO 3 e , 4

,

Over 1 , 0 0 0  cel ls  i n  u p t o  2 6  co lumns and  9 9  rows.  Data,
formulae or text in any cell. Individually variable column widths
11-30 chrs) and decimal places per column. Nine digit accuracy.
Various printer formats. Row and column insert and delete with
auto formulae adjust. Use  any  BBC function, e g  LOG, SIN,
SQR. Many  new functions, eg MAX,  MIN,  SUM DISCOUNT.
Replicate fo rmu lae  a n d  d a t a  w i t h  a u t o  ad just .  Variables.
Colour. Four way scrolling while headings stay on screen. Edit.
Search. Help, Limits. Access to OS/DFS commands, eg *DISC.
Modify. Reference ce l l s  b y  i d ,  e g  a l ,  o r  i t s  headings, e g
JAN:GAS: Full instruction booklet wi th tutorial, reference and
examples.

Cassette E9.99 inc.

Post to: CONTEX COMPUTING,
15 Woodlands Close, Cople, Bedford M K 4 4  3UE.
Please send me TYPING TUTOR/SPREADSHEET* on
CASSETTE/DISC 40  TRACK/DISC 80  TRACK*
Enclosed cheque/P.O. for E  ( o v e r s e a s  add
E2.00) Payable to CONTEX COMPUTING.

M K  IV SPREADSHEET
Using advanced disc overlaying techniques Conte* has now considerably
enhanced the disc version of SPREADSHEET with more than 30 significant
extra facilities. In addition to all the features in the standard version the Mk IV
includes:
Complete format control, set text and data left or right justified and decimal
places globally, by column and/or right down to individual cell settings.
Programmable scripted input. Programmable printed output. Sort by column
or any section of a column. Merge selected portions of models. Ascii file input
from own program o r  WID. Dynamic calculator using interactive input,
existing formulae or  data and functions. View formulae in model. More
functions. Spool output for WI'. Brand new manual. And moret Mk IV will
handle models in excess of 1,000 cells (even upto 1,400 cells at a push).

M k  IV Spreadsheet (available on disc only) E14.99 inc.
Existing users may upgrade; return original cassette for disc £7.99 inc.

Return original disc £5 .99  inc.

Lesson e , .  I t h e  1

Copy t e x t  a s  i t  t s  p t e s e r , e d
Clotho s t a r t s  whet you s t a r t  * A d
stops when r o o d  n o . o f  t y p e d

The r o t e s  brown f o n  unewhi over  t h e
The q u i r k  brown t o .  jumped ewer t h e

Sob, t a m .  i s  2 6  words p e r  O S A . *
koti MVO made .  e r r u r •

Is

Asa
/Op t b e  4 k e

8 , 6 , c
C0/72,0t i t e r

TYPING TUTOR
•  Learn to touch type quickly
•  Over 90 smoothly graded lessons
•  Intelligent line check/word scan system
•  Recommended b y  Adu l t  Educational

Authorities
•  Optional clock, audio key click, metro-

nomic pacing, revise targets
•  Optionally insert own lessons for specific

training leg foreign language)
Cassette E9.99 inc.
Disc E11 .99  inc.

Name

Address

delete as appropriate.
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School business centre
seeks industry links
LIAISON b e t w e e n  i ndus t r y,
business and schools i s  the
aim of the Centre for Industrial
Studies at the King's School in
Grantham, Lincolnshire.

The project  was or iginal ly
the i dea  o f  the  headmaster
Derek L e e  a n d  a l ready t h e
school has  attracted funding
from the Department of Trade
and Industry, county counci l
and Leverhulme Trust, among
others.

From October, an industrial-
ist a n d  ass i s tan t  w i l l  b e
employed f u l l - t i m e  a t  t h e
school t o  a d v i s e  o n  t h e
scheme and help with lessons.
These two posts have yet to be
filled, but it is planned to make
the salary attractive enough to
tempt people from local firms.

Derek Vaughan, one of the
organisers, exp la ined :  ' W e
hope t o  a c t  a s  a  resource

centre for the whole area, and
to deve lop l i nks  w i t h  o t h e r
schools.

'Companies wi l l  be  invited
to come into the school to give
advice. I f  they give monetary
back-up that would be super,
but it's a secondary feature.

'They cou ld  h e l p  i n  g e o -
graphy for example, where the
reasons why  a  f i rm came to

Accounts all on one disc
SMALL b u s i n e s s e s  w h i c h
need their accounts sorted out
without resort ing to  a  dozen
discs cou ld  t a k e  a  l o o k  a t
Integrated Accoun t ing  f r o m
Diamondsoft.

For £125 p lus  VAT,  i t  pro-
vides on one disc a cashbook,
ledgers, VAT  and  cash f l ow

1B U S I N E S S  N E W S

this area are important, o r  in
economics where they could
give a fund of information.'

King's Schoo l  i s  a l r eady
working w i th  t he  local  e lec-
tricity company on developing
a teaching package.

For d e t a i l s  c o n t a c t  C I S ,
The King's School, Grantham,
Lincolnshire. T e l :  ( 0 4 7 6 )
63180.

analysis. A disc drive (40 or 80-
track) and printer are needed.

The manual was  produced
using an Epson, and although
pages a r e n ' t  numbe red  o r
indexed, system updates and
additions a r e  mentioned, s o
hopefully these omissions will
be among the first few.

THESE seven packages all come on 40-track
format discs and form an integrated suite, so
data from one can be used with the others. The
recommended price is 074.65, with the drive
costing 099.  Therefore you save E1213.

The programs titles are: Mailing System,
Invoicing, Accounts Receivable, Accounts

ALL SEVEN TITLES
FROM ACORNSOFT'S INTEGRATED BUSINESS SUITE FOR

E245 (VAT post, included)
plus

BBC SYSTEM 100k DISC DRIVE
Payable, Order Processing, Purchasing and
Stock Control.

Just clip the marked corner of this
advertisement and send it with a cheque for
E245, payable to Vector Marketing, to the
address below. Don't forget your name and /
address.

Address or offer is Acorn User Otters, Vector Marketing, London Rd, Wellingborough, Northampton NN8 ZIR/

Keypad for E44.95

No memory loss
with BBC keypad
KEYPADS were developed to
save time entering numerical
data, a n d  t h i s  o n e  h a s  t h e
added advantage that it takes
up none o f  the BBC micro 's
precious RAM.

The makers claim it is com-
patible w i t h  a l l  commerc ia l
software, and, because it con-
nects in parallel with the main
keyboard, doesn't use up any
interface ports.

The pad  contains decimal
point, 0 to 9 and return keys.

It costs E44.95 (inc VAT and
post) f r o m  C o m m e r c i a l
Products, 11  Hylands Close,
Furnace G r e e n ,  C r a w l e y ,
Sussex R H 1 0  6 R X .  P h o n e :
(0293) 30174.
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BBC Microcomputer in the NORTH
CTECH Computers Telephone:061-366-8223/7794
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Computers f  p
BBC Model B 3 0 2 . 5 7
BBC Model B wi th DES 3 6 4 . 9 5
BBC Model B wi th DES & Econet 4 1 4 . 3 5
BBC Model B D E S  &  Wordwise 3 9 4 . 3 5

BBC Model B
wi th  DFS

& 100K disc drives
only £433.91

Acorn Equipment f  p
6502 2nd Processor E l  73.04
ZBOA 2nd Processor E 3 4 6 . 9 5
Teletext Adaptor E 1 9 9 . 0 0
Electron Computer E 1 1 2 . 1  7with Electron Plus One E 5 1 . 3 0

All computers come with Free Cassette Lead. M o s t  add-ons include free fitting and installation.

Monitors E  p
Philips Hi Res Green Screen 7 7 . 3 9
Philips High Res Amber Screen 8 1  74
Microvitec Medium Res 2 6 0 . 0 0
Microvitec Normal Res 1 9 9 , 0 0
Philips TV/Monitor 1 9 9 . 0 0
Fidelity TV/Monitor 1 9 9 . 0 0

DISKETTES Addons
LVL/Computer Village ROM/RAM board 3 9 . 5 0
HCR Electronics Eprom programmer 4 9 . 0 0
OEL 200 Prestel Terminal 5 9  00
Acorn Speech Synth 4 7 . 8 3
Chip Chat Speech Synth 2 6 . 0 4
Pace Grapevine P O A
LVL Music Keyboard 8 5 , 9 0

•

Boxes of 10 diskettes
XIDEX sts did £1522
XIDEX d/s did El 6,09
XIDEX diskettes £1522

Control Data dis d/d 96 TPI
E19.91

Control Data s/s did 96 TPI
El 4 74

Memorex Diskettes
at very good prices ROA.

•Storage boxes E2.17

Light Pens and Joysticks
R. H. Electronics Light Pen 3 9 , 5 0
Joystick Pairs 1 7 . 3 5
Hi-Fi Extension Cable 5 . 1 7
Atari-type joystick to BBC interface 1 3  00

ROM Software
Wordwise 3 4 . 7 4
Graphics ROM 2 8 . 6 5
Print Master 2 8 . 6 5
View 2.1 5 2 0 9 .
Ultra-Calc 5 6  48
1.2 0.S, 1 0 . 0 0
Disk Doctor 2 8  65
BCPL 8 6  09
Term' 2 8 . 6 5
Commstar 3 0 . 3 9
Viewsheet 5 2 0 9 .
Beebugsoft Toolkit 2 3 . 4 8
Spellcheck 1 7 , 3 5
ALL Beebug titles now in stock
Starbase 5 9  00
Gemini Datagem 1 1 3  00

Components and Cables
2764 Eprom 6 . 5 2
27128 Eproms 1 7  35
8271 Disk Controller P O A
BBC to Centronics Printers 1/2m 1 1 . 2 6 / 1 3  00
BBC to serial printer 1 3 . 0 0
Disk Drives Datacable 8 . 6 5
Disk Drives Power Cable 2 . 5 7
R,G.B. Cable 3 . 4 4
BBC to Ferguson Monitor Cable 3  44
Cassette Leads 4 7 8
TV Leads 2  57

Printer Ribbons
Epson FX80/RX80/MX80 f  4,34
NEC/Imagewriter Ribbons E5,21
Canon PW 1080A/KP 810 0 .82
Brother HR15 Multi-Strike C4,34

DISK DRIVES FROM £95.00 + VAT
T E C  B a r e  CUMANA CSX100, Slimline, 40 Track, Single Sided, 100K (200K Double Density).
T E A C  A s  above but complete with Cables. Case and Manual, £104.30 + VATBare TEAC55F, Slimline, 40/80 Track, Double Sided 400K (800K at Double Density), £169.00 + VAT

As above but complete with Cables, Utility Disk, Cables, Case and Manual, £185.00 4- VAT
TEC Disc Drives from £104.30 + VAT

T E C  D U A L  DRIVES FROM £199 + VATDual TEC, Slimline, 40 Track, Single Sided 2 x100K (2 x 200K Double Density). Complete with Cables, Utility Disk, Cables, Case
T E A C  a n d  Manual, £208.61 +  VAT
C H I N  O N  D u a l  TEAC 55F, Slimline, 40/80 Track, Double Sided 2 x 400K (2 x 800K with Double Density). Complete with Cables, UtilityDisk, Cables, Case and Manual. (With Your drive you may need an interface), £346.96 -+ VAT

S H U G A R T  SHUGART 100K Disc Drives with case, cables, formatting disks & manual only £73.87.SHUGART DUAL 100K Disc Drives only £147.83
DISK INTERFACES
The standard Acorn Interface is available from us this uses the 8271 disk controller which gives very fast access to disk files

A C O R N  A c o r n  DFS is the standard for the BBC Micro it allows 31 files per disk and a maximum of 800K on 4 logical drives. Phone for
latest prices.

PRINTERS
CANON PW 1080A/KAGA KP810, This is the latest state of the an in printer technology. This machine out performs the
EPSON FX80. It will do everything the FX80 does and more besides and using the same control codes! What makes the

C A N O N  P W 1 0 8 0 A  so special is not only its superb value for money but the near LETTER QUALITY mode. We include a free screen dump
N E C  a n d  our BBC Micro Instructions as well as the excellent manual POA.

Brother M1009. Completely Epson compatible dot matrix printer. Superb value at only £169.95,
Epson RX80 -1- £ 2 4 7 . 8 3
Epson FX80 E 3 4 6 . 9 5

FREE DELIVERY TODAY
P R I C E S  . . .  ( O r d e r s  over E90) C  *  T E C H
All our  prices are A S K  ABOUT OUR INSTALLATION SERVICE C O M P U T E R S
c o n s t a n t l y  m o v i n g ,  s o  I f  you are in Greater Manchester, Cheshire,Lancashire, Midlands, Merseyside, West
p l e a s e  r i n g  u s  t o  c h e c k  Y o r k s h i r e  or South Yorkshire, if you ring us
t h e  l a t e s t  p r i c e ,  n o w  we can send one of our highly trainedstaff to install your computer equipment today.
All prices plus VAT ( N o w  for business software tool)

;II
• .'

iriVDE

184 Market Street,
Hyde, Cheshire
SK14 1 EX
061-366 7794
061-366 8223

/
ACORN USER APRIL 1985



MAKING THE MOST OF

In the first of a series of articles aimed
at ABC business micro users Edward
Brown explains how CP/M works

A C O R N  is putting itself firmly in the
business computer f ield wi th  the
introduction o f  t h e  A B C  range .

The ABC100  a n d  A B C 11 0  a r e  Z 8 0 -
based and,  l i ke  the  Z80 second p ro -
cessor, come suppl ied w i th  CP/M 2.2
and a  b u n d l e  o f  bus iness  so f twa re
(table 1).  T h i s  se r ies  o f  ar t ic les  w i l l
introduce you  t o  CP/M (Contro l  P ro -
gram f o r  Microprocessors)  o n  t hese
Z80-based A c o r n  m a c h i n e s  a n d
explain how to use them to full advan-
tage. I shall refer to CP/M 2.2 as CP/M-
80 and  t o  t h e  ABC100/110 a n d  B B C
micro with Z80 second processor as the
Acorn machines, throughout.

Why CP/M-80?
CP/M w a s  o n e  o f  t h e  f i r s t  m i c r o -
computer operating systems written to
handle floppy discs and version 2.2 has
become the accepted operating system
for bus iness  a n d  i s  n o w  u s e d  o n
hundreds of machines. Due to this wide
acceptance o f  CP/M-80 thousands o f
software p a c k a g e s  a r e  a v a i l a b l e
covering a l m o s t  e v e r y  conce i vab le
application, and so there is a compre-
hensive range  o f  ' o f f  t he  she l f '  so f t -
ware. Many  packages a re  a lso  avai l -
able in the publ ic domain and can be
obtained f o r  l i t t le  o r  n o  cost.  (Publ ic
domain software is freely available for
anyone to use as they wish.) Some of
these are excellent and I'll be looking at
these in the future. In this country, the
CP/M User  Group  U K  (72 M i l l  Road,
Hawley, Dartford, Ken t  DA2 7RZ) can
supply public domain software from its
library o f  over  200 discs f o r  approx i -
mately 14 per  d isc  — the charge i s  to
cover costs.

This v a s t  r a n g e  o f  so f twa re  h a s
become avai lable because a program

written for CP/M-80 can be taken from a
CP/M-80 environment on one computer
and r u n  i n  the  same env i ronment  on
another. It is this portabil i ty that makes
CP/M-80 so popular.

What is CP/M-80?
CP/M-80 is a control program or  oper-
ating sys tem wh ich  manages  the  r e -
sources (printer, disc, etc) of the micro
and prov ides a  standard interface fo r
software written to run on any CP/M-80
machine. U n l i k e  t h e  M O S  (Mach ine
Operating System) o f  the BBC micro,
'which i s  ROM-based,  CP/M-80  i s  a
disc-based o p e r a t i n g  s y s t e m .  T h i s
means that every time one of the Acorn
machines is turned on or  rese,t CP/M-
80 has to be read into the memory used
by the Z80 processor f rom the system
tracks o f  the  d isc.  Th i s  p rocedure  i s
known as 'boot ing'  o r  'bootstrap load-
ing' and is carr ied out by a ROM in the
Z80 memory.

Once this ROM has loaded CP/M-80
into the Z80 memory,  i t  then contro ls
the mach ine  a n d  p rov ides  t h e  s a m e
sort of facilities as the BBC MOS in that
it gives a disc filing system and controls
the per iphera ls ,  s u c h  a s  keyboard ,
screen, printer and disc drives.

Portability
CP/M-80 is logical ly divided into three
distinct parts:

•  CCP — Console C o m m a n d  P r o -
cessor
•  BDOS — Basic D i s c  O p e r a t i n g
System
•  BIOS — Basic Input Output System

The CCP and BOOS are hardware inde-
pendent a n d  r e m a i n  t h e  s a m e  f o r
CP/M-80 on  a l l  machines.  T h e  BOOS
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provides high level commands such as
those for reading and writ ing of strings
and f i l e  man ipu la t i on .  T h e  B I O S  i s
hardware dependent and provides the
input and output pr imit ives (the lowest
level o f  I/O) for  reading and wr i t ing to
the peripherals.

Access to  the indiv idual  rout ines is
through a hardware independent jump
table (list of entry points) at the start of
the BIOS. The BIOS jump table together
with the CCP and BOOS provide a stan-
dard interface which is the same for all
CP/M-80 based systems. For example,
a cal l  t o  the  fourth en t ry  po in t  in  t he
BIOS jump table wil l  return a seven-bit
ASCII character  f rom the keyboard on
all CP /M-80  sys tems.  H o w e v e r,  t h e
actual process involved in  gett ing the
character from the keyboard will be dif-
ferent in each machine. Most  read the
character d i rect ly  f rom t h e  hardware
but on the Acorn machines the charac-
ter is passed from the BBC, which acts
as an I/O processor, via the Tube to the
BIOS in the Z80. So, regardless of the
physical implementat ion o f  the BIOS,
the l o g i c a l  i n t e r f a c e  w i t h  C P / M - 8 0
remains s t a t i c  a n d  p r o v i d e s  t h e
necessary portabil ity.

Although software wri t ten to  run on
one CP/M-80 machine wi l l  run  on any

Peripherals'

Discs

\

Screen

13Bc/6561
I/O proceisor

1"14111:
1011F-Keyb9arst

Z80
2P

----.1--shows BBC B configuration

The CP/M set-up for the BBC micro

other there a r e  prob lems in  t ransfer-
ring da ta  between them b y  disc. The
most obvious cause is the use of vari-
ous sizes and densities of disc.

One of the easiest ways to overcome
this is to use a communicat ions pack-
age (such as  the  commerc ia l ly  avai l -
able B S TA M  f r o m  A c o r n s o f t  o r  t h e
public domain UKM7 from CP/MUGUK)
to transfer data and programs between
machines using the RS423 serial port.
This method also al lows you to do this
between remote machines via the tele-
phone network. As Acorn machines are
popular, most suppliers of software will
provide p r o g r a m s  o n  A c o r n  f o r m a t
discs T h e  standard format between all
Acorn machines is  s ingle density and
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STARdataBASE g
The database

STARdataBASE E 8 6 . 2 5  inc VAT
Post & Packing   E l  .75 inc VAT

GCC (Cambridge) Limited
66 High Street, Sawston, Cambridge CB2 4BG
Telephone: Cambridge (0223) 835330/834641
Telex: 81594 SAWCOM

Trade and local authority enquiries welcome.
Prices correct at time of going to press

FEATURES
* Fully buffered board.
* Rechargeable battery backup for RAMS provided as standard.

Recharging circuitry is included.
* The board can be powered by an external 5 Volt power supply,

available as an optional extra.
* The unit comes in a case of its own and resides outside the BBC

Micro, giving easy access to the resident ROMS.
* For those involved in development work, most of the 6502

processor signals are made available outside the BBC Micro.
* Priority or selection can be assigned to either RAMS or ROMS.
* ROMS can be used in RAM positions simply by changing two

push-on links.
* Simple installation — NO soldering.
* Can be installed together with most other BBC add-on boards.
* ZIF-sockets available as optional extras. Up to 15 may be housed

on the RAMROM 15 at any one time.
* Al l  socket positions are software selectable.
* Free Utilities Disk supplied.
* Comprehensive User Manual included.
RAMROM 15  E l  29.95 inc VAT (P&P E3.50 inc VAT)
EXTERNAL PSU  E 5 . 7 5  inc VAT (P&P E1.73 inc VAT
ZIFSOCKETS E 9 . 0 0  inc VAT Free P&P with RAMROM)

ROM 15
The GCCRAMROM 15 board adds to the BBC Micro another eleven
sideways ROM sockets plus the necessary hardware for sideways RAM.

The STARdataBASE, professional database management system consists of a 16K ROM, 75K
of extension and applications software on disc and a comprehensive manual STARdataBASE
was designed by a chartered electronics and software engineer to meet a defined need for a
high specification, disc-based random access system The database program and extension
software is -Menu Driven", particularly user-friendly, quick to use, but extremely powerful and
totally flexible h i s  absolutely ideal for use in schools, clubs, colleges, small businesses and in
the home.

•  Menu driven throughout.
•  True random access -  will locate a single record in under 2 seconds typically.
•  File size is the capacity of a single disc (double sided if applicable) -  minus 5K.
•  Maximum number of fields 69.
•  Maximum number of characters in a field 255 (subiect to an overall maximum of 920 in a

record).
•  Up to 4096 records.
•  Records are displayed and input on a -Card Screen- principle, Layout of fields and headings

are built entirely by the user by -Painting" on the screen (colour can be used).
•  Direct and rapid entry of data into all or selected fields.
•  Search criteria include < > .  >, <, a wildcard "anywhere in the field-, and "nowhere in the

field".
•  unlimited and rapid sequential searching and selecting.
•  All or selected records can be sorted to a depth of 5 fields, each in ascending or descending

order, using the super-fast Shell•Metzner routine.
•  Instant print or display review of file, giving breakdown of record size, number of records

possible and space used, etc,
•  Address and label printing (up to 8 across the page).
•  Selected whole or part field-content printing with left and right justification, tabbing, and

embedded printer control codes possible, Can be mixed with text for invoices and form letters
etc_

•  Can be configured for any printer (including character definition).
•  Continuous or paged printout with page heading and pause at each page end, with N e w

Page" prompt.
•  Repeat printing for multiple copies.
•  Percentage and arithmetic operations to specified decimal placing.
•  Field statistics giving totals, mean and standard deviation, variance and squares.
•  Optional password lock.
•  Full documented routines (in Basic) which can be spooled onto user-wntlen tailor-made file

management and interrogation programs.

STARdataBASE meets and even exceeds professional standards found on large installations It
is unique in speed, flexibility. and ease of use

P n l  T r a d e  and local authority enquiries welcome.Prices correct at time of going to press.
K a n

The Sideways RAM & ROM Expansion Board for the BBC

40GCC (Cambridge) Limited
66 High Street, Sawston, Cambridge CB2 4BG
Telephone: Cambridge (0223) 835330/834641
Telex: 81594 SAWCOM



the A B C s  can read a n d  wr i te  th is  a s
well as the double density format.

CP/M-80 on the Acorn
machines
All t h ree  A c o r n  mach ines  sha re  t h e
same basic layout (figure 1). Each has a
6502 I /0  processor and memory,  a Z80
processor a n d  m e m o r y,  a  screen,  a
keyboard and  d isc  dr ives.  I n  t he  Z80
second p r o c e s s o r  con f igura t ion  t h e
keyboard and 6502 I /O processor  a re
provided by the BBC micro. Other peri-
pherals such as  printers, p lot ters and
modems can be attached as required.
Although the basic layout is the same
there are differences (tables 1 and 2).

The 6502 I /O processor  contains a
MOS wh ich  prov ides a l l  the  OS com-
mands and VDU codes available on the
BBC micro. These can be used in addi-
tion to the standard faci l i t ies of CP/M-
80, and provides a very flexible method
of temporar i ly  setting up  the machine
for a special use such as a serial printer
or s low baud rate for communications.
For more permanent facilities, such as
always selecting a serial printer, Acorn
have provided a patch area in the BIOS
-  I'll show you how to install patches in
a future article.

Both CP/M-80 and the 6502 MOS pro-
vide facilities to redirect input and out-
put t h r o u g h  d i f f e r e n t  d e v i c e s  a n d
mixing t hese  c a n  c a u s e  unexpected
results -  one of the drawbacks of such a
flexible sys tem.  I t s  b e s t ,  w h e r e v e r
possible, to use the facil i t ies provided
by CP/M-80.

A: MOVCPM COM : GSX SYS : DDFXHRS PRL DDFXLREI PRL
A: DDFXLR7 PRL : D D O K I 9 4 PRL : A S S I G N SYS : DDBBCO PRL
A: DDBBCI PRL 3 MALLARD COM : U N L I S T CON : CONVERT COM
A: PREPARE CON : MEMO OVL : READDFS BBC : 6 5 0 2 - 2 8 0 BBC
A: MEMO CON : V E R I F Y BBC 3 A C T I O N S DEF MEMOHELP TXT
A: MERGE BBC : CONFIG COM : RECOVER CON s CRC CON
A: C R C K L I S T CRC : COPY CON : FORMAT CON : V E R I F Y COM
A: TERM CON : B B C B A S I C CON : DDT CON S TAT CON
A: ED CON : MEMOP CON : XSUB CON MPP OVL
A: CONFIG DAT : SORT BBC : ASH CON : S U B M I T CON
A: STAR CON : SYSGEN CON : P I P COM : DUMP CON
A: LOAD CON : D I P CON : GENGRAF CON : FORMPREP COM
A: MEMO SWP : $ $ $

Z80 ABC100 ABC110
P r o c e s s o r s Z80/6502 Z80/6502 Z80/6502
Floppy disc 2 x 400k 2 x 720k 1 x 720k
Hard disc no no 1 x 10Mb
Screen Monochrome or colour Monochrome Colour
Software

available
CP/M-80, GSX,
MemoPlan, FilePlan,
GraphPlan, Accountant,
Nucleus, BBC Basic,
Professional Basic, CIS

CP/M-80, GSX,
MemoPlan*,
FilePlan,
MicroPlant

CP/M-80, GSX,
MemoPlan•,
FilePlan,
MicroPlant

Cobol

Booting CP/M-80
I'll look brief ly a t  the different ways of
booting C P / M - 8 0 .  O n  t h e  A c o r n
machines there are three options: turn-
ing the machine on, pressing the CTRL
and Break keys together, and pressing
the Break key by itself. On the ABCs the
Break key is at the back of the keyboard
in a position where it can't be pressed
accidentally.

Turning the machine on and pressing
CTRL Break  have the  same  effect  i n
that t h e y  r e s e t  t h e  m a c h i n e  t o  t h e
default state and  boo t  CP/M-80 f r o m
disc. Pressing Break by itself produces
a •  prompt  and then any  of  the 's tar '
commands c a n  b e  e n t e r e d .  W h e n
ready t o  b o o t  CP/M-80, o n e  o f  t h e
additional commands (CPM or  WCPM)
is entered to boot from the disc or Win-
chester hard disc respectively and con-
trol is passed to the ROM in the Z80 pro-
cessor memory.

This ROM contains code for making
MOS cal ls  v ia  the Tube and the boot-
strap code  f o r  load ing  CP/M-80 i n t o
memory. T h e  c o d e  f o r  mak ing  M O S
calls is copied to the top of memory and
then CP/M-80 is read from disc and the
ROM is switched out of the Z80 memory

The catalogue produced by a CP/M file

•MemoPlan on the ABCs includes a full configuration program
tMicroPlan includes GraphPlan

Table 1. Compar ing the Z80, ABC100 and ABC110

Hard
Mixture o n e
2W+ 2DDF A  B
2W + 1DDF A  B
2W + 2SDF A  B
2W +1SDF A  B
1W + 2DDF A  B
1W 4-1DDF A  B
1W + 2SDF A  B
1W+1SDF A  B
OW + 2DDF -  -
OW + 2SDF

Hard
two

C D
C D
C D
C D
-  -

Double
Density
Floppy
E F
E -

Single
Density
Floppy
G H

G H

G H
G -  A B C 1 1 0
G H
G -
C D  A B C 1 0 0
A B  B B C  + Z80

NOTE Double density drives can be used for both double density and single
density
KEY
The letters A to H refer to the eight possible disc drive designations. Thus the
BBC + Z80 has two possible disc drives, configured as A and B. The key to the
Mixture column is: W -  Winchester, DDF = Double Density Floppy, SDF
Single Density Floppy. Thus 1W •4- I M F  is read as One  Winchester with one
double density floppy'.

Table 2. Possible CPM disc drive configurat ions

space. I f  the ROM was entered by  the
CPM command it tries to boot from the
disc. I f  i t  w a s  entered b y  the  WCPM
command, power on, or CTRL Break, it
tries to boot from the Winchester and if
this is not  successful, i t  then t r ies the
disc.

The Console Command
Processor (CCP)
When CP/M-80 boots up  i t  defaults to
drive A  a n d  p romp ts  f o r  input :  A  > .
While CP/M-80  i s  w a i t i n g  f o r  i n p u t
certain c o n t r o l  c h a r a c t e r s  h a v e  a
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special effect  and these a re  summar-
ised in  table 3. The most  important  is
CTRL C which, when typed as the f irst
character after the prompt, performs a
warm boot of CP/M-80, le, the CCP and
BDOS parts of CP/M-80 are re-read into
memory from the disc. This is done so
that appl icat ions programs running in
the T r a n s i e n t  P r o g r a m m i n g  A r e a
(user's Basic program area on the BBC
micro) can use the space occupied by
the CCP and BDOS. Most applications,
however, do not use the memory occu-
pied b y  the BDOS. I t  i s  necessary  to
type a  C T R L C  b e f o r e  access ing  a
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changed d i s c  o t h e r w i s e  t h e  d i s c
becomes r e a d  o n l y .  T h e  C T R L  C
causes the disc to be logged in by read-
ing t h e  d i s c  d i rec to ry  (catalogue) t o
create a map of the sectors used and a
check byte to  protect  against  the disc
being changed without a CTRL C being
typed.

Command Types
There a r e  t w o  types  o f  command  i n
CP/M-80 — built-in a n d  t rans ient .  T h e
CCP will take the input and test to see if
it is a buil t- in command and, if so, exe-
cute it. If it is not, i t  will access the disc
to see if it is a transient command and
carry i t  out i f  i t  is. I f  i t  is  nei ther i t  re-
displays the input fol lowed by a ques-
tion mark and re-prompts for input.

Built-in Commands
I'll now look at these built-in commands
in more detail, give an example of each
and the nearest  BBC DFS equivalent.
These are shown in table 4.
: A s  the  f i rs t  charac te r  o f  a  l i ne  th is
instructs the  CCP to  ignore  that  l ine.
This is not of use when typing from the
keyboard but is of great help when a file
of commands is  created and later  run
using SUBMIT,  eg ,  T H I S  IS  A  COM-
MENT LINE IGNORED BY THE CCP.
d: Selects dr ive d as the default  drive.
All subsequent commands that do not
specify a dr ive wi l l  use drive d. CP/M-
80 allows up to 16 dr ives but only eight
are used on the Acorn machines (table
2). For  example, B:  wi l l  log  in  dr ive  B
and the CCP prompt will become B >

CTRL C A t  start of line causes warm
boot

CTRL E Physical  end of line, l ine
sent on return

CTRL H Backspace one character
position

CTRL J E n d  of line input, line feed
CTRL M End of line input, carriage

return
CTRL P Echo displayed characters

to printer
CTRL R Re-display current line
CTRL S Pause display, resumed by

any character
CTRL U Delete the current line
CTRL X Delete the current line
DEL D e l e t e s  the last character

typed
Table 3. CP/M-80 control characters

USER < n >  Se lec t s  a  d i f ferent  u s e r
number f o r  subsequen t  commands .
There can b e  up  to  16 user  numbers
allowing each drive to be split into inde-
pendent areas. Fi les in one user  area
cannot be seen from others. The default
user area is zero eg, USER 5 wil l  select
user area f ive f o r  al l  subsequent disc
accesses.
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All the remaining built-in commands

require a file reference, which in CP/M-
80 consists o f  a  f i l e  n a m e  and  a  f i l e
extension separated by a dot. Fi le ref-
erences can  b e  m a d e  ambiguous  b y
including the wildcard characters * and
? i n  a n y  posi t ion.  ?  m e a n s  tha t  a n y
character w i l l  d o  and *  means  that  a
range of  characters wi l l  do.  The wi ld-
cards ? and *  correspond to  the wi ld-
cards # and * in  the Acorn DFS. A f i le
reference w i th  o n e  o r  m o r e  o f  these
characters in it is called an Ambiguous
FileName <  afn > O t h e r  f i l e  r e f e r -
ences a r e  ca l led  Unambiguous  F i le -
Names <  ufn > B o t h  <  ufn > s a n d
< afn > s can optionally be preceded by
a d r i v e  speci f icat ion o f  t h e  f o r m  d :
where d is the drive letter. See table 5
for examples of fi le names.
ERA < afn > or ERA < ufn > will erase
the files specif ied f rom the directory of
the dr ive  named. I f  no  dr ive  is  speci-
fied, t h e  c u r r e n t l y  s e l e c t e d  d e f a u l t
drive i s  used.  I f  * . *  i s  t yped  a s  t h e
< afn > , the CCP wil l  prompt ALL FILES
(Y/N)? and wi l l  only delete the fi les i f  Y
is typed in response, eg, ERA*.PRN will
erase all files with the extension PAN.
DIR <  flirt > or <  ufn > will produce a
display of the file references that occur
on the  specif ied dr ive .  The  command
DIR without an <  afn > o r  <  ufn > can
be used to get a display of all f i les on
the currently selected default drive, eg,
DIR B:*. PAN will display a list of file ref-
erences for all f i les wi th the extension
PRN on drive B.
REN <  taw! > = < ufn2> will rename
the file <  uln2> with the name <  ufnl >
Both <  ufn 1 > and <  ufn2 > must  be on
the same drive. If a drive name is speci-
fied then i t  must be the same for both
drives, e g ,  R E N  B : T E S T. O L D  =
B:TEST.IXT w i l l  r e n a m e  t h e  f i l e
TEST.TXT on drive B as TEST.OLD.
SAVE <  n > <  ufn > will save <  n >
pages of  256 bytes start ing at  location
100H to the file specified by <  ufn > , eg,
SAVE 40NEK.F1L w i l l  s a v e  1  k o f
memory starting at location 100H to the
file ONEK.FIL on the currently selected
default drive.

CP/M-80

B:
USER
ERA
D1R
REN
SAVE
TYPE

BBC
REM
*MOUNTt
*DIR
*DESTROY
*CAT
•RENAME
*SAVE
LIST

Note the difference between DIR on
CP/M and *DIR on BBC _
tMOUNT is available on the
Advanced Disc Filing System only

Table 4. The nearest BBC DFS
equivalent to built-in commands

ASM Intel  8080 assembler
source code

HEX In te l  hexadecimal format
file for load utility

COM Computer executable file,
run by typing name without
extension

BAS Profess iona l  Basic source
code, can be tokens or
ASCII

BBC B B C  Basic source code
TXT Te x t  file
DAT D a t a  file
SWP Temporary file used by

MemoPlan for storing text
being edited

$SS Te m p o r a r y  file created by
various programs when
running, should be deleted

PRN P r i n t  file
SYS F i l e s  used by the GSX

system for control
PRL D e v i c e  drivers for GSX
OVL O v e r l a y  files for programs

larger than the memory
available, these can be
loaded in by the main pro-
gram

TBL Ta b l e  from the GraphPlan
package

CHT C h a r t  from the GraphPlan
package

ODF Wo r k s h e e t  from FilePlan
CBL C o b o l  source file
FSS P r i n t  file from MemoPlan
TSS P r i n t  spool file from

MemoPlan
BAK Backup  file created by

MemoPlan and other pro-
grams

Table 5. Examples of file extensions

TYPE u f n  > w i l l  display the contents
of the f i le specif ied on  the screen, eg,
TYPE B:TEST.TXT wil l  display the con-
tents of the file TEXT.TXT on drive B.

Transient Commands
A transient command is any computer-
executable f i l e  w i t h  t h e  extent  COM.
There are several such commands for
the Acorn machines, such as FORMAT,
VERIFY, COPY and PREPARE, as wel l
as the standard CP/M-80 transient com-
mands, such as STAT, PIP and DUMP.

These t r a n s i e n t  c o m m a n d s  a r e
applications p r o g r a m s  l o a d e d  f r o m
disc into the Transient  Program A rea
starting at location 100H and then run.
All programs writ ten to run under CP/
M-80 should start  at location 100H, as
below this is the Base Page where the
system variables are kept by CP/M-80.

The Catalogue
The catalogue produced by a CP/M file
looks awesome at first sight. However,
the in fo rmat ion  p rov i ded  w h e n  y o u
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ARIES-B12 E46.00 ARIES-B12C E5,75

18900
21795
31500
24695
33495

221.95
255,25
386 95
28815
38995

215 95 252 95
219 95 25150
317.75 369,95

69.00 83 95
89 50 107 50

169 00 9895
269 50 3)495
382 00 443 95

169 95 9995
225,95 264 45

215.95 252.95
191.95 22545

342,95 398 95
429 35 498 95

Ex VAT Inc VAT &
Carriage

ANCILLARIES
Acorn Sara Recorder 2195 34 95
Sanyo 00101 28.95 35.95
San). 80202 . . . . . 36.95 45.30
Teletext Receiver 184 95 215,35
Speech Interface Kit 46 90 55.50
6502 Second Processor 1 7 3 . 5 0 202.17
1806 Second Processor 3 0 8 . 9 5 357.95

MR ROM Board 3 7 . 9 5 44.95
CUMANA DISL DRIVES
BBC CSX (Excluding PSU)
CSX100 40 Track Single Side 1100k) 9 4 . 9 5 113 85
050200 oa Track Single Side 1200k1 118,95 141.45
C5X4110 80 Track Double Side 1400k) 1 3 8 . 9 5 164.45
With PSU
CS) 00 40 Track Single Side 1100k) , 114.95 136 85
CS200 80 Track Single Side 1200k) 138.95 164 45
CS400 80 Track Oouble Side(400k 158 95 18345
Dual Drives (with PSU)
CO200 2 x 40 Trick Single Side(200k)  2 203.95 239 20
With 40/80 Switch
CD400S 2 x 80 Track Single Side 1400k) .. 258.95 302 45
C08005 2 x 80 Track Double side (800k) 3115.95 356 50
EPROMS
2764 560 140
27126 1 8 50 22 25
DISC UPGRADES
OFS Single,Gouble Density 60 82 69 95
UTILITIES
Wordwise 3175 3750
Wordwise Plus 39 70 4615
View Word Processot 43 88 51 21
Piimmaster 23 25 21.15
Communicator 4130 5539
Arrloo/52 Terminal Emulator)
Help 17 45 21.25
Sleuth 20 15 24 15
LISTING PAPER
Boxed 2.000 Sheets
60 GSM lusting) 9 5" x 11" . 10 50 15 60
85 GSM (Iwo Quality) 9 25" x 12" 13 40 9500

ARIES is the high-quality expansion system for the BBC Microcomputer. ARIES products are
compatible with double-density disc controllers, second processors, ECONET, hard discs and
much more. Several major companies now test all their products with ARIES to ensure
compatibility. The ARIES range includes:

•  ARIES-B20-this unique 20K RAM expansion allows you to run BASIC, BCPL, COMAL,
FORTH, LISP, LOGO, PASCAL, ETC, PROGRAMS UP TO 28K long, without sacrificing
graphics and 80-column text.

•  ARIES-B12-The Sideways ROM board with a difference: fit it inside the case for security, or
outside the case for accessibility.

•  ARIES-B488--a full implementation IEEE-488 bus interface which allows you to connect your
BBC Micro to a variety of programmable laboratory instruments.

For full details of these and other ARIES products, ask your local dealer or contact us direct:

Aries Computem
Science Park, Milton Road, Cambridge CB4 4BH

Telephone: (0223) 862614. Telex: 817114 CAMCOM G
(ARIES COMPUTERS is a division of Cambridge Computer Consultants Limited)

MAIL ORDER ONLY
Ex VATPRINTERS

Dot Mews
Epson 8080
Epson 111X80 PIT
Epson 1080
Texan kagaXP810
'NMI Kap 6P910
0 an-ye/heel
Orsystep 2000
Wen Data
Juk; 6100
MONITORS
Green
Sanyo 129
Sanyo I 29 (Rifles)
Colour 14" S a m
Sanyo SCMI4N1400 dots)
Sanyo SCM141)( 1600 dais)
Sanyo SCM14H 1800 dots)
Mocravitec
BBC
1431 (452 x 58540151
14516530 585 dots)
Sinclair
Spectrum 1431
011451
IBM
IBM 1456
IBM 1446
MEDIA
Comma Diskettes 525 boxed to 101s with Kong Library Case
40 Track SS SD
40 Track OS DO
80 Track SS SO
80 Track OS 00 . .
HEAD CLEANING KITS
3M Standard 1 2 , 5 0  1 5  90
De- luxe . 1 5 6 0  1 9  50
COMPUTERS
BUT Mod& 8 3 3 5 1 4  3 8 9  95
COMPUTERS
BBC Model 8 with DB Diss Interlace 3 8 7  26 4 4 9  95
Election tcomplate with Acorn cassette recorder.

3 games cassettes and Yorkshire TV book) 159 .95  1 8 8  54

Inc VAT &
Carriage

13.50 1 0 5 0
13.50 1 6  50
13.50 1 6  50
13.50 1 6  50

46 MIDDLE STREET, BLACKHALL, HARTLEPOOL,
CLEVELAND TS27 4EA

Tel: 0783 872430

NOTE: ALL PRICES INCLUDE VAT  AND CARRIAGE

FREE PRINTER LEAD
AND LISTING PAPER WORTH

f 14 WITH EVERY PRINTER

CIFS 2.0
DISC UPGRADE
E69.95
Inc. VAT and carnage.

•  Suppor ts  S I N G L E  a n d
DOUBLE Density

•  Automatic Density Recognition
•  Acorn Compatible
•  Runs Aviator, Elite, Microtext,

Replica II (double density) Mini
Office. etc.

•  Supports Single and Double
Sided Discs

•  Automatically recognises 40 or
80 track discs

•  Firmware format and verify
•  Simple to fit -  supplied with

instructions
•  Complete with manual
•  AVAILABLE NOW
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THE PROFESSIONAL
WORD PROCESSOR
designed for the
serious user •  All
operations fully prompted
•  No special knowledge of the computer
system necessary. Document size NOT
limited by computer memory.  Automatic
disctbuffering ensures text is moved
between'disc and computer memory
without user'intervention •  Up to 255 pages
in a singledocument • 80 column display
•  on screen underline and right justify
•  See it as it will be printed.
SCRIBE comes in a chip with
5 minute fitting instructions,
utilities disc and manual.
DISC MACHINES ONLY.
E59.95 + 60p p&p

In enclose E

For serious users of the BBC Computer.
A professional trio which can be integrated to produce an information

management system of exceptional power.

Visa

A superb record
keeping system
with an incredible
operating speed.
96 fields per record
•  One record 2 Kb max
a One field 900 characters max
•  4000 records per database •16 level
conditional search •  Find any record in 2
secs • Wild card search • Record match •
8 automatic sub indexes. Total flexibility
of output via report writer with auto write
back to any field •  Maths packs Semi
programming language.

Integrates with Scribe to give
conditional search with MAIL MERGE
and high powered report formattinp
Database is in a chip.
DISC MACHINES ONLY
E49.00 + 60p p&p.
Scribe & Database trl onechip
E95.00 + 60p p&p.

Please supply the following products/information (Delete as applicable).
OTY 0
arY
OTY D

Inc P&P My Credit Card No is
Access El T i c k  which

Name
Address

To: MERLIN COMPUTER PRODUCTS,
33/36 Singleton Street, Swansea SA1 30N. Telephone: 0792 467980

Double density
disc interface
for the BBC computer.

A high capacity database or word
processor is enhanced even further with
this state of the art disc interface.

The many features include s almost
800 Kb of CONTINUOUS file space on a
standard 80 track disc drives
Automatically read standard Acorn f i les.
Compensate for discs formatted in sinole
density • Provide up to '159 files IN ONE
DIRECTORY* Automatically read, write
and format double sided drives to appear
as one disc surface • Allow maximum use
of MERTEC Scribe and Database.

Fitting to your computer is made
exceptionally safe and reliable by
providing connection via a flexible ribbon
cable. Full instructions provided.
E109.25 + 90p p&p

GREAT PACKAGE

1

Purchasers of MCP software are
provided with a free update service and an
unmatched level of technical support.
(Updates subject to postal charge.)

i/Mertec
I MERLINCOMPUTERPRODUCTS

IMPORTANT NOTE:
Please check with us if you decide to use any other disc interface than Acorn or Double-Dos with Scribe or Database.
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4  page 136

type DIR not only details the file names
but also what types of file they are.

The row of As down the left hand side
show that you are logged onto drive A,
and thus each o f  the f i les deta i led i s
contained on the disc in that drive.

The rest of the catalogue is  div ided
into four columns each separated by a
colon.

Each f i l e  r e f e r e n c e  i s  c o n t a i n e d
between t h e  co lumns  o f  co lons,  e g ,
MOVCPM C O M .  E a c h  f i l e  r e f e r e n c e
consists of two parts, the file name and
the f i l e  e x t e n s i o n .  T h e  f o r m e r  i s
straightforward as it is the name of the
file. The latter tells you what type of file
it is. In the example above, MOVCPM is

the file name and COM is the file exten-
sion.

In this case MOVCPM is  a  program
that will a l low CPM to be MOVed. COM
is shorthand fo r  computer  executable
file, and means that when MOVCPM is
typed in it will cause this file to be exe-

cuted, rather as •EXEC would work on a
*SPOOLed Basic file.

There are many different types of file
extensions. Tab le  5 on page 136 con-
tains a l ist  of some of the more useful
extensions, w i th  b r i e f  descr ipt ions o f
what they do.

In forthcoming issues of Acorn User Edward Brown and Richard Clement will be answering
your questions about CP/M and presenting your tips and their own. They are both system
designers and consultants, committee members of the Chiltern Branch of the CP/MUG (UK)
and are working on a book about CP/M on the BBC micro.

Edward has installed CP/M on several machines and been closely involved with the inte-
gration and testing of multi-tasking and real-time software. Richard has designed and built a
commercial CP/M based micro and has been involved with software development for multi-
tasking operating systems.

So if you've got any problems or hints for CP/M users send them to CP/M Corner, Acorn
User, Redwood Publishing, 68 Long Acre, London WC2E
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BBC MODEL B C330.00+ VAT = E379.50
BBC MODEL B with ACORN DFS £399.14 + VAT = £459.00
ACORN Z80 2ND. PROCESSOR E346.96 + VAT = E399.00
ACORN DISC UPGRADE KIT E86.09 + VAT = E99.00

ice mtaiG
Southfield House, 11 Liverpool Gardens, Worthing, Sussex BN11 113Y

Telephone: Worthing (0903) 213174

EPSON RX80 F/T
ADMATE ADM-80 FIT
QUEN-DATA DAISYWHEEL
BROTHER HR15 20CPS

140

CUMANA CSX 100K 40 TRACK £ 1 0 0 . 0 0  + VAT = £115.00
CUMANA CSX 200K 40/80 TRACK £135.00 + VAT = £155.25
CANON 221 400K 40/80 TRACK £146 .95  + VAT = E169 00
CANON 221 800K 40/80 TRACK C277.39 + VAT = £319.00

* * * * * * * * * * * * * * S P E C I A L  O F F E R * * * * * * * * * * * * * * *
CUMANA CSX 100K DISC DRIVE AND ACORN DES KIT E173.05 +  VAT = E199.00

(Includes Manual and fitting instructions)
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1.239.00 + VAT = £274.85
£173.06 + VAT -  E199 00
£221.74 + VAT -  £255.00
£405.00 + VAT = £465.75

MR FLOPPY LIFE TIME
WARRANTY DISCS

SS DD PER 10 £12.61 + VAT E14.50
DS DD PER 10 £17.40 + VAT = E20.00

Add 23.00 for carriage on disc drives and El .00 for
discs and software £8.00 for computers, monitors,
printers.
Send cheque to the above address or phone to
use your visa card or fill in attached coupon.
Quantity and education discounts given, phone for
a quotation.

_

[ohlum la \

MICROVITEC STANDARD 14" COLOUR £164.74 + VAT= C189.00
MICROVITEC MEDIUM 14" COLOUR £250.00  + VAT = E287.50
PHILLIPS MONOCHROME 12- TP200 £ 6 5 . 0 0  + VAT = E74.75

ACORN VIEW £ 5 2 . 0 0  + VAT = E59•80
ACORN VIEWSHEET £ 5 2 . 0 0  + VAT = E59.80
STARBASE £ 7 5 . 0 0  + VAT = E86.25
MASS MACRO ASSEMBLER £35.00 + VAT = £40.25
WORKSTATION VT52 £ 4 0 . 0 0  + VAT = £46.00

VISA

SIGNATURE

DISC
DRIVES

I WISH TO PAY BY VISA
PLEASE CHARGE TO MY ACCOUNT.

MY CARD NUMBER IS1 II I

NAME
(BLOCK CAPITALS)
ADDRESS
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CAN THE ZEP 100
ZAP THE

ACORN Z80?
Simon Williams analyses a contender in the Z80 market

I F  YOU intend to use your BBC microfor business work, you may well con-
sider expanding the  basic  machine

with a  Z80  processor.  T h i s  n o t  o n l y
gives you an additional 64k of memory,
but a c c e s s  t o  t h e  C P / M  o p e r a t i n g
system and a  large range of  software
written for a variety of machines.

Your f i r s t  t h o u g h t  m a y  b e  t o  b u y
Acorn's Z80 second processor  which,
together wi th  i ts  associated software,
was reviewed extensively in the June
to September '84 issues of Acorn User.

There's an  al ternat ive,  however,  and
one that  has  been  around i n  var ious
guises f o r  much  longer.  To r c h  C o m -
puters brought  ou t  a  dua l  d i sc  pack,
complete w i t h  Z 8 0  p rocesso r,  s o o n
after the release of the Beeb, and more
recently t he  company  h a s  s tar ted t o
sell the Z80 board separately under the
name Zep 100.

This un i t  comes complete wi th  four
pieces o f  packaged so f tware  and  a n
operating s y s t e m  R O M  c a l l e d  M C P
(shades of the film Tron). It will cost you

£299, a  hundred pounds cheaper than
the Acorn product. You ' l l  need a  dual
disc drive to run with the micro, and you
will t h e n  h a v e  a  p r e t t y  p o w e r f u l
business system.

The Z e p  100 i s  a  Eurocard c i rcu i t
board m o u n t e d  w i t h  t h e  p rocessor,
extra m e m o r y  a n d  o t h e r  a n c i l l a r y
chips. A short  length of r ibbon cable is
attached to one end and this terminates
with a  p lug that  connects to  the Tube
socket on the main  BBC micro  circui t
board. T h e  Z80 board  i s  f ixed t o  the
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micro /FAST LATEST BARGAIN PRICES

i- VAT -  E245

Ring for details of NLO option
ex VAT Inc VAT

K X  FT 5001 (Epson
Comp) E203.49 E234

Epson RX80 E192.17 £221
Epson RX80 + E213.04 E245
Kaga Taxan 810

(NLO) E277.39 E319
Kaga Taxan 910

(NLO 132 col) E346.96 E399

E389

4- VAT = E69

ex VAT lee VAT
Amstrad GT64 E51.30 (59
1SL 18 Professional

18 MHz Metal Case E60 00 E69
ISL 20 Swivel 80 col.

Disc Verif ier
Screen Dump Program for Epsons

Dual Disc Drives include power supply
Power supply available for single Drives

20 MHz Tilt +  Swivel
Base E68.70 E79"

E389 All our Disc Drives come complete with:
E181 2 Year guarantee All cables required for connection to BBC
E28 Disc Formatter Disc and DFS handbook

(1350
Disc Verif ier
Screen Dump Program for Epsons

Dual Disc Drives include power supply
Power supply available for single DrivesE7000 Information program on ()FS commands Single Drives available in dual drive cases

E12000

ISL 18 Professional

Acorn DFS
NEW Acorn DNFS kit
(ring for availability)

E60.00

L--

BBC Model B P . O . A .
ex VAT Inc VAT

BBC 'B' R O A
BBC 'B' with DFS R O A ,
Acorn Z80 Ext. Processor E338.26
Amstrad CPC464 E 1 5 7 . 4 0
5v power +  UHF E 2 4 . 3 6
ISL 8088 (IBM Comp) E1173.92
DEC 11/23 +  40 MB E6086.97
DEC 11/73+ 170 MB E10434.79

ex VAT inc VAT
E84.35 E 9 7
E89.57 E103

Selection of Acoustic Couplers and
Mini Modems in stock.

ex VAT inc VAT
Minor Miracle WS2000 E129.57  E149

These upgrades for the BBC B(DFS) micro open the door
to the world of serious computing. Using the proven Z-80
processor, they provide 64K extra RAM, CPNTM operating
system and,  th ree  professional sof tware programmes;
Perfect Writer® with Spel ler,  Perfect C a l e  and Perfect
Filer®. CPNTM gives access to the vast range of software
written for all CP/Ivi'* micros.
Also TORCH Graduate: IBM® PC Compatible upgrade.
Phone for details.

colour MONITORS

Special Business Offers with TORCH
ZEP-100 E 2 6 0 . 0 0  ex VAT
ZDP-240 E 6 0 8 . 0 0  ex VAT*

Microvitec 1451 BBC E242.61
+ VAT -  E279
ex VAT Inc VAT

E146.97 E169
E169.58 E195"

Amstrad CTM640
Microvitec 1431
1431 (RGB/PAL/AUDIO)
Microvitec 1451 /ER E 2 3 0 . 4 3  ( 2 6 5
Microvitec 1451 E 2 4 2 . 6 1  E279
1451 (ROB/PAL/AUDIO)
Microvitec 1441 E 4 3 3 . 9 2  E499
Taxankaga Vision III
BBC/APPLE/IBM E 3 2 6 . 0 9  E375

DISK DRIVES

1001(40T

Single
100K ALPS 40T
100K Chicon 40T OPUS
200K Sanyo 3 OPUS
400K Mitsubishi

40/80T OPUS
Double
800K Mitsubishi

40/80T OPUS

Old

End 2 fromround
Old St
Underg)(?,Y/

Street
r i eStatiorli

//1

Roston
Square

57 Hoaton Square
London N1

ACCESS & BARCLAYCARD WELCOME

Prices shown are correct at time of
going to press in FEBRUARY

*LIMITED OFFER WHILE STOCKS LAST MAIL AND PHONE ORDERS ACCEPTED
Carriage-add cl 0 for Hardware and El 50 for Software

OPEN 9-6 Monday to Saturday
57 Hoxton Square, London Ni

Tel: 01-729 1778

THE EXPERTS

E86.09
+ VAT- E99"

ex VAT tic VAT
E86.1 0 E 9 9 -

E112.17 E129
£130.43 E150

E152.17 E175

E320 87 E369

Epson RX80F/T

Juki 6100

Juki 6100
Daisy Step 2000
Uchida DWX305
Serial Interlace Conversions
(fitted free)
8143-Epson
8148-Epson (2k buffer

XON/XOFF protocol)
KDC
Dalsystep
Canon
JUKI
BBC cables from
OL C,entronix cable

E213.04

E329.75
+ VAT -  E379

ex VAT inc VAT
E329.75 E379
E230.43 E265
£230.43 E a

E26.1 0 E H

E56.53 E65
E56.33
E60.88
E69.58 E 8 0
£4784 E 5 5
E10.44 £ 1 2
E33.91 E 3 9

ex VAT Inc VAT
Torch Ext. Processor

+ Software E 2 6 0  00 E299
Torch Ext Processor

+ twin drives E 6 9 9 '
Computer Concepts ROMS

from E 2 7 . 8 4  E 3 2
Acorn Business Software E20.88 E24.95
Acorn Data recorder E 2 7 . 8 4  E 3 2
Opus Desk Model 10

with draw E 1 3 0 . 4 4  E150
Desk Stacking Unit E 2 0 . 0 0  E23
(Lockable version available)
CPN Is  a t rademark of Torch Computers Ltd
Pertect So f tware  i s  a  t rademark  o f  Perfect
Software Inc. CP/M is  a  t rademark o f  Digital
Research I n c .  I B M  i s  t h e  r e g i s l e r e d
trademark o f  I n t e r n a t i o n a l  B u s i n e s s
Machines



inside of the micro's case by means of
three self-adhesive p last ic  c l ips.  T h e
best way of positioning it is to sl ide the
clips onto it and connect the cable to the
Tube socket: you can then decide on its
final posi t ion before sticking the pads
to the top of the case. Once i t s  fitted,
you have to take care when l i f t ing the
lid o f f  y o u r  m i c r o ,  a s  t h i s  i s  n o w
attached to the bottom by the Zep 100
cable.

Although t h e  ins ta l la t ion  i s  a  b i t
fiddly, the final arrangement is satisfac-
tory and means that your micro is sti l l
contained in  one  unit.  The on ly  o ther
attachment to the micro is the insertion
of the MCP chip. Th is  takes ove r  the
MOS functions of your micro at switch-
on a n d  p rov ides  a  CP/M-compat ib le
environment for  the sof tware to  wo rk
in. You' l l  still need an Acorn disc inter-
face, and you can swi tch back to  run
standard Beeb software by performing
a B-Break break (holding the  'B '  k e y
down whi le  pressing Break,  and then
pressing Break on its own).

The MCP provides quite a few func-
tions o f  i ts own,  and  these a re  docu-
mented in the Zep 100 user guide. This
is the thinnest of the five manuals sup-
plied w i t h  t h e  package,  a n d  de ta i l s
each o f  t he  funct ions o n  a  separa te
page, g iv ing examples of  syntax. The
built-in f u n c t i o n s  i n c l u d e  c o p y i n g
Torch-format d i s c s ,  h a n d l i n g  t h e
screen display (changing colours, etc)
and printing the time from the real-t ime
clock.

ACORN AND TORCH
Prices

(inc VAT)

SYSTEMS
Bundled
software

COMPARED
Additional
products

Zep 100 £34385 Perfect Writer, Perfect Unicorn hardware range
Filer, Perfect Calc,
Z80 Basic

Range of Torch
formatted softwareZDP 240 (Zep

100 plus Torch
twin fioppy disc
pack)

C803.85

Acorn Z80 £399.00 FilePlan, GraphPlan,
MemoPlan, Accountant,

Range of Acorn
formatted software

Acorn Z80 plus
BBC disc pack

E868.00 Nucleus, CIS Cobol,
professional Basic, Z80
Basic

Torch Computers
Abberley House, Great Shelford,
Cambridge CB2 5LQ.
Tel: (0223) 841000

Acorn Computers
Fulbourn Road, Cherry Hinton,
Cambridge CB1 4JN.
Tel: (0223) 245200:

This manual also covers the uti l i t ies
supplied separately on disc, and these
include a font generator, a monitor, an
RS423 comms routine, d isc-map ut i l i -
ties and a music editor. Three excellent
music files are included on the disc and
the music editor represents one of the
few attempts I 've heard to  put  feel ing
into a micro-generated tune. I 've tr ied
most of the utilities and they seem com-
mendably ve r sa t i l e  a n d  r e a s o n a b l y
robust. T h e  manua l  cou ld  o f fe r  a  b i t
more detail of some of them, however.

The th ree  business sof tware pack-
ages supplied with the Zep 100 are pro-
duced by the Perfect Software Corpor-
ation of the US. With names like Perfect
Writer, Perfect Filer and Perfect Calc
they rea l l y  a r e  ask ing f o r  i t ,  b u t  t he

1BUSINESS

The alternative Z80: Torch's Zep 100 plus dual disc pack and business software packages

packages, wh i l e  no t  l iv ing up  to  the i r
names, a r e  c e r t a i n l y  h i g h - q u a l i t y
products. Per fec t  Wr i ter  distinguishes
itself by coming complete with i ts own
spelling checker — yes, Perfect Speller.
This wordprocessor is a sophisticated
beast and, as with most things sophisti-
cated, needs qui te a  b i t  of  use before
you appreciate all its features. It works
on an 80 by 30 screen, the bottom two
lines being reserved for system status
and command input. Entry is by CTRL
or Escape sequences, al though Torch
has patched in a few commands on the
function keys.

Torch m a i n t a i n s  t h a t  m o s t  C P / M
users w i l l  b e  u s e d  t o  u s i n g  t h e s e
sequences f r o m  o the r  mach ines  a n d
that t h e y  a r e  c o m p a t i b l e  w i t h  t h e
company's l a r g e r  m i c r o s .  W i t h  a
product such a s  a  second processor,
however, the user is more likely to have
moved up from a  'straight '  BBC micro
than a c r o s s  f r o m  a n o t h e r  C P / M
machine, and wi l l  probably have been
brought up on the function keys used by
Wordwise or View,

Perfect Writer maintains a swap fi le
and saves the text every few hundred
characters you enter— useful if you lose
mains power for any reason, as most of
your f i l e  w i l l  r e m a i n  intact .  T h e  p ro -

gram can ho d up to seven documents
in memory  at  once, and you can work
on any  two o f  these in  var iab ly  s ized
screen w indows .  Te x t  c a n  b e  t rans-
ferred from one document to the other
and the  work ing documents swapped
in and out at will.

The system offers the useful faci l i ty
of p re - f o rma t t ed  ' e n v i r o n m e n t s '  i n
which common ly  needed formats  a re
set up wi th  a  s ingle command. These
include L is ts ,  Ve r s e  a n d  Quotat ions:
Each e n v i r o n m e n t  c a n  b e  mod i f i ed
from the  defaul t  va lues set.  The  pro-
gram can a lso maintain an  index and
footnotes to  your  text and wi l l  update
them appropr ia te ly  w h e n  y o u  i n s e r t
new text into a document.

Perfect Speller does what a spel l ing
checker should, although with a distinct
American a c c e n t .  A l l  W r i t e r ' s  a n d
Speller's actions are carr ied out pretty
speedily — cer ta in ly  n o  s l o w e r  t h a n
using V i e w  — a n d  t h i s  i s  q u i t e  a n
achievement w h e n  y o u  cons ider  t h e
Benchtest t imings for the Zep 100 (AU,
Janaury '85).

Perfect F i le r,  t h e  da tabase  o f  t h e
suite, is again an extensive program. A
database created with it may fill a com-
plete disc — that is, a CP/M disc, which
is two disc surfaces on a double-sided
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disc. Within that 400k of disc space you
may have as many records as you can
fit, and each of these may have up to 70
fields and a  total o f  1024 data charac-
ters. Two predefined f i les are provided
on the Perfect Fi ler disc, one for hand-
ling a  c l u b  membersh ip  f i l e  a n d  t h e
other for an address list. These files are
useful f o r  l ea rn ing  h o w  t o  u s e  t h e
system and for s imple f i l ing tasks, but
you w i l l  p robab ly  want  to se t  up  f i les
specific to your requirements.

As with Perfect  Writer, control is via
CTRL sequences,  a l though there  a r e
fewer t o  m e m o r i s e .  Se t t i ng  u p  t h e
record fo rma t  i s  easy  a s  t i l e  sc reen
designer a l lows complete f reedom t o
position fields and their titles anywhere
within the record display. The designer
is further simplif ied by  the provision of
a number of standard field 'templates*.
In a  s imi la r  w a y  to  the env i ronments
within Perfect Writer, Perfect Filer pro-
vides a standard format for a data field,
a n a m e  f ie ld ,  a n  add ress  f i e l d  a n d
many others. T h e  p rog ram has  been
Anglicised, so  there a re  no  prob lems
with zip codes or inverted dates.

Field t y p e s  m a y  b e  a l p h a b e t i c ,
alphanumeric, n u m e r i c  o r  s ta tus.  A
status field is used for single-character
entries such as Yes/No answers. Each
field mus t  have a  tag name,  wh ich  i s
used within the record description, and
Perfect F i ler  provides a  reserved tag
for automatically updating a date entry.
The f inished record  can be edited, as
long as  no data has been entered on
the file.

Sorting is carried out using a system
of key fields, wh ich  a re  defined w h e n
the fi le is  set up. Any  number of fields
may be defined as keys. A subset of the
file m a y  b e  s e t  u p  b y  se lec t i ve l y
searching through t h e  database, a n d
may be saved separately to disc. The
information i n  t h e  database m a y  b e
printed o u t  in  a  var ie ty  o f  ways,  and
Perfect F i l e r  o f f e r s  c o m p r e h e n s i v e
facilities t o  d e f i n e  ' l i s t s '  con ta in i ng
these formats .  S tandard  le t te rs  p r o -
duced u s i n g  P e r f e c t  Wr i t e r  m a y  b e
merged with data from Perfect Filer.

The manual takes the form of a series
of tutorials and, l i ke  the other  Perfect
Software documentat ion, i s  bulky and
fairly thorough. None of the manuals in-
cludes a  p rec ise  speci f icat ion o f  t h e
capabil it ies o f  the software, b u t  each
comes w i t h  a  qu ick- re ference  c a r d
showing the control key sequences.

Perfect Calc uses over lays and v i r -
tual m e m o r y  t e c h n i q u e s  a l l o w  a
spreadsheet o f  u p  t o  64k  t o  b e  p r o -
cessed at a time. A sheet containing up
to 52 columns by 255 rows can theoreti-
cally be  created, bu t  you wou ld  have
room for only the most trivial formulae
on a  m o d e l  t h i s  s i ze .  T h e  w i d t h  o f
columns may be  adjusted indiv idual ly
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or throughout  the model  and  you can
flick through the sheet a row, column or
screen 'page '  a t  a  t ime. A l l  the  usual
controls are provided for manipulating
the data in the model, and many of the
control sequences are s imi lar  to those
in Perfect Writer.

Formulae m a y  u s e  l og i ca l ,  a r i t h -
metic, s tat is t ica l  a n d  t r igonometr ica l
functions, a n d  c a l c u l a t i o n  c a n  b e
ordered by column or row. As with Per-
fect Writer, up  to seven spreadsheets
may be held in memory  at a t ime and

the screen may be split to display sec-
tions o f  a n y  t w o  o f  t h e m  s i m u l -
taneously. N o  g raph ics  fac i l i ty  i s  i n -
cluded w i t h  P e r f e c t  C a l c ,  b u t
comprehensive formatt ing faci l i t ies to
print t h e  i n fo rma t ion  d e t a i l e d  i n  a
model are provided.

The remaining piece of  software in-
cluded wi th  the Zep 100 is Z80 Basic.
This is a later version of the interpreter
supplied w i th  the  Acorn  Z80 package
and is written by R T Russell, to whom I
touch m y  forelock. There aren ' t  many

people capable of writing a Basic inter-
preter, a n d  f e w e r  w h o  c a n  t a k e  a n
existing dialect with all the constraints
that this imposes and convert it for a dif-
ferent processor.

This Basic is probably as close to the
original 6502 vers ion a s  i s  possible,
and includes a built- in Z80 assembler.
It is so well put together that a program
written in 6502 Basic can be read into
the machine, using one of the disc utili-
ties supplied, and converted directly to
run o n  t h e  second processor.  I  suc -
ceeded in  doing th is wi th a  couple o f
programs. A n y  sect ions of  assembler
are, of course, not converted.

The manual for  Z80 Basic is thicker
than any  o f  the Perfect manuals, and
this reflects the amount of information
provided. It is good to have one piece of
software at the end of an upgrade l ike
this with which you can feel completely
at home.

Since the Torch Z80 has been around
for l o n g e r  t h a n  t h e  A c o r n  p roduc t ,
there's a large catalogue of CP/M soft-
ware avai lable on Torch format discs.
This i n c l u d e s  accoun t ing  packages ,
communications s o f t w a r e  ( a l t h o u g h
networking routines are included in the
MCP ROM), business graphics and a
number of languages, as well as many
alternative w o r d p r o c e s s o r s ,  d a t a -
bases and  spreadsheets such as  the
league leaders Wordstar and dBase
In a l l  t he re  a r e  mo re  than 120 t i t les.
Should you  buy  the Torch Zep  100 in
preference t o  t h e  A c o r n  product?  I t
really depends on what you want from
your system. The Torch processor has
been s h o w n  t o  b e  s l o w e r  t h a n  t h e
Acorn's Z80 system and the handling of
the Tube  i s  less  sophist icated. How-
ever, when i t  comes to running appl i -
cations so f tware  i t  doesn ' t  s e e m  t o
make a lot of difference. It may also be
convenient f o r  y o u  t o  h a v e  t h e  p r o -
cessor i ns ta l l ed  i n s i d e  t h e  m i c r o ' s
case.

Where the Acorn product scores is in
the amount  o f  bundled sof tware sup-
plied. I f  you feel  you  w i l l  make  much
use of Cobol, Nucleus or Accountant it
will almost certainly be cheaper for you
to go  fo r  the Acorn  (CIS Cobol a lone
costs £425 o n  t h e  Torch) .  I f  you  w i l l
make good use only of a wordproces-
sor, database or  spreadsheet then the
Perfect products are well  ahead of the
Chang Labs packages offered with the
Acorn unit.

Both contenders for the Z80 second
processor market  have a lot  going for
them and i t  is  a lways good to  have a
choice.

TORCH USER GROUP
Sidelight
69 The Avenue, Wembley, Middlesex.
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'enman is an entirely new concept
ti plotting.
It is robotic, working almost like

'ne human hand to draw smooth
:urves, perfect circles and dead
night lines... without 'staircases:
Penman is simple, reliable, very

:ompact and truly portable; yet can
oiot on any size paper, on any
mooth horizontal surface.
Use Penman at work, at home

Ind at school...as a printer, robot,
louse and desktop plotter for
3ASIC and logo. Use it for design,
:r to produce graphs from spread-

6 SLOT ROM + 16K RAM *  E 5 6 - 0 0
6 SLOT ROM + 32K RAM *  C 6 7 • 0 0  r a m  i n  t h e

16K RAM only *  C 3 9 • 0 0  p r i c e !6 SLOT ROM b o a r d  C 2 9 : 0 !
EXTERNAL ROM BOX C 3 9 : 0 0
All boards f i t  underneath the keyboard and therefore does not cover RAM area which causes
overheating A l l  boards fully buffered. No soldering required, no wires stuffed into CPU or VIA bases.
No bits o f  the 10. port used. Basic has priority i f  you wish, Write protect can be added. We do not
sell RAM boards with no RAM in it. Prices include RAM, postage and VAT!
* FREE software to  operate these boards. Send tape with order O p e n  9AM-10PM, 7  DAYS a WEEK.

* The 16K RAM board is the IDEAL board for  ECONET systems for  schools and universities. No soldering.
Just plug in into ANY ROM slot and go. One can *LOAD"FILENAM"8000 direct from disc without setting
&F.E60:&FF etc. etc. with this board. Educational discount on quantities. Viz. 10%or 15% itcheque sent with
official order. Send SAE for  more details. Al l  products available a t  TWILLSTAR Or D A. COMPUTERS:
LEICESTER.

R A M A M P  C O M P U T E R S  2 5 ,  AVON DRIVE: WHETSTONE. LEICESTER.T E L 0 5 3 3  -  8 6 4 9 6 6  T e c h n i c a l  enquiries Phone between 7pm-lOpm

Suddenly,
quality plotting
Is within reach of
every computer user...

sheets, scribe captions and
notices. The only limit is your
imagination.

For less than £300, Penman
brings quality plotting to every
computer user.

ENMAN1111111111111111111111ffillio
Penman Products Limited
8 Hazelwood Close, Dominion Way,
Worthing, W. Sussex BN14 8NR
Tel: (0903) 209081 Telex: 946250

complete with



Q U A L I T Y  IN  P R I N T

S T A R  G E M I N I
l o x

RING FOR SAMPLE PRINTOUT,
FULL SPECIFICATIONS

& LATEST PRICES

C A N O N  P W - 1 0 8 0 A

Top Service

NEAR LETTER QUALITY PRINTER
NLQ Mode 23 x 18 Matrix: 27 cps
Draft Mode 11 x 9 Matrix: 160 cps
Full range of Epson FX 80 Print Codes
Friction & Tractor Feed
Centronics Interface Standard
CANON PW-1156A Available
(Accepts 15" Paper)

CANON PW-1080A E278.26 + VAT =020.00
CANON PW-1156A 060.00 + VAT =E414.00
See below for Printerpock prices

One Year Warranty
True Descenders 9 x 9 Matrix
120 CPS Bidirectional & Logic Seeking
40, 48, 68, 80, 96, 136 cal
Italics, Emphasized, Double strike
Super & Sub Scripts
Downloadable Character Set
Hi-Resolution & Block Graphics
Friction or Tractor Feed
10X 10 Carriage, 15X 15" Carriage
See above for Printerpack prices

OFFICIAL ACORN APPROVED DEALER

ummoommimmionibmaimilsiboi
%JUKI 6 1 0 0
One Year Warranty
20 CPS: BiDirectional & Logic Seeking
10. 12. 15 & Proportional Spacing
Wordstar Compatible
2K Butler: 13 Inch Platen
Underline: Backspace + Lots more
Centronics Interface Standard
RS 232 Interface E54 00 + VAT Extra • R c •
Tractor Feed E119 + VAT Extra t i F f ! s , 4 -
Single Sheet Feeder E199 + VAT Extra o e i .  ‘ u -
JUKI 6100 E330.43 + VAT = E380.00 oti.S_soke)
See left for Printerpack prices 0 1 . 4 5 1 .

C.J.E. MICRO'S
BBC PRINTERPACKS
For Star, Canon & Juki Printers include

1. The Printer
2.24 Hour Delivery
3. Cable to the BBC 1.3 Metres
4. Screen Dump Program (M/C Source)
5. Text Dump Program
6. Function Key set up Program. For use with WORDWISE
7.Function Key Label Printing Program. For use with above.
8. VIEW Printer Driver
9. 100 Sheets of Paper

10. Mains Plug with 3 Amp Fuse
11. Booklet giving details of using the printer with a BBC.
12, Character Defining Program for Downloadable-character-set
CANON PW-1080A C.J.E. PRINTER PACK E345 Inc. VAT
CANON PW-1156A C.J.E. PRINTER PACK E439 Inc. VAT
JUKI 6100 CJE PRINTER PACK E400 Inc. VAT
GEMINI lox CJE PRINTER PACK E255 Inc. VAT

PRO ER CikBLESII141ERf ACES FOR
SPECIAL PS 232 PRINTER BARGAIN

STAR DP8480 (8 Printing) E187.00 Inc VAT
Ideal for BBC,Newbrain;HX20 & Spectrum In t l

Phone tor full specification

Centronics Interface Standard
RS232 Int. E52.00 + VAT Extra
GEMINI l ox  E235.00 Inc. VAT
GEMINI 15X 080.00 Inc. VAT

STAR DELTA 10
spec. AS FOR 10X PLUS:—

160CPS: 8K BUFFER
CENTRONICS + RS232 INT'S STD

E311 .30 + VAT =E358.00

P R I N TA I D
Powerful UTILITY for BBC word Capab i l i t y  for proportional
processors. s p a c i n g  with right-hand
Mail Merging. i u s t i f i c a t i o n  o n  Juki 6100
Easy entry of printer control 4 0  or 80 track  E 1 6 . 0 0
codes. S e n d  or ring for details

EXPORT ORDERS WELCOME
VAT INCLUDED WHERE APPLICABLE

PHONE/CREDIT CARD ORDERS WELCOME
Postage 50p per order or as staled

Next day Delivery for Printers Disk Drives E8 00
FULL RANGE OF CONNECTORS & CABLES AVAILABLE

PRICE LIST ON REQUEST

Dept ALL 78 Brighton Road, Worthing
W. Sussex BN11 2EN (0903) 213900
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Access a world of Information
WITH YOUR BBC MICRO
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I! !Today, there are literally hundreds of databases worldwide which can be accessed by your
I B B C  micro. These include Prestel, Micronet, Homelink, Telecom Gold, various 'Bulletin

Boards' and massive American data bases such as 'The Source' and 'DIALOG'. The
equipment can also be used to send telex messages. The Pace range of inexpensive
communications products are designed to provide accurate data exchange whilst being
extremely flexible and easy to use.
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In order to use a versatile modem like Nightingale
to its fullest potential, you will require equally
sophisticated software. This is where Pace can
offer you a total solution — Commstar,
unquestionably the most comprehensive
communications software available for the BBC.
Commstar is currently the only package for the
BBC micro which offers easy access to Prestel
(and other viewdata services), together with user
to user communication and exceptional file
transfer capabilities.
Supplied on Eprom, Commstar is instantly
accessible, simple to use and extremely flexible.
Just look at the possibilities:- access Prestel,
Micronet, Viewfax, Homelink and Telecom Gold,
rummage through bulletin boards and chat to
literally thousands of other computer users, but
there's more. Commstar's versatility enables the
BBC to be used as an inexpensive work station for
a main frame or mini-computer.

The complete Nightingale/Commstar package
for the BBC micro including the modem, cabling
and the Commstar Eprom and manual is just

E139 plus V.A.T.
Nightingale is available separately for the BBC
and other computers at £119 plus V.A.T. and
Commstar is E29.57 plus V.A.T. Further details
are available, please telephone or write for
comprehensive fact sheets.

• l i n n •

Nightingale is by far the most versatile modem
available, at the price, for either home or business
use. It offers PrestelNiewdata baud rates
(1200/75 & 75/1200) alongside 300/300 baud full
duplex for communication between the BBC and
other computers, including bulletin boards.
Nightingale has a built-in expansion capability,
allowing the addition of auto-answer and auto-
dial with battery back-up. The state-of-the-art
modem chip technology employed in Nightingale
requires minimal support circuitry resulting in
low power consumption, low cost, high quality
and extreme reliability.
Nightingale being 'hard wired' is not subject to
the noise interference errors common to
outdated acoustically coupled devices. In
addition Nightingale features a simple self-test
facility for easy installation.
Nightingale utilises a fully buffered RS 423,232
serial interface and is supplied complete with a
lead suitable for connection to the BBC micro,
other leads are available on request.
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Enigma Disc Imager is a 16K ROM which will give you 29 additional powerful disc commands. Some of which are: Enigma will
IMAGE ANY DISC, Copy sectors, Repair bad tracks, Read deleted or special sectors, Dumps rams to disc, Loads rams from disc
to sideways ram, Moves a programme up or down in memory, Unlocks locked tapes, Locks your tapes, Dumps cassette to disc,
Global or selective renaming of directories, Writes deleted or special sectors to disc, Track and sector ID editor facilities, Selec-
tive file copier, Formats discs to be 40/80 track compatible (requires an 80 track drive with this command), Special disc editor
to cope with protected discs, Special formatter to format discs with non standard tracks, Inserts new files into the catalogue,
Enigma makes easy work of editing, copying, repairing, etc., of both standard and non standard discs.

ENIGMA DISC IMAGER IS TUBE COMPATIBLE
A L T R A  P R O B E
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Altra Probe is a 16K ROM which will give you 59 additional powerful machine commands. Some of which are: Altra Probe will
list a basic programme straight from file, Formats basic assembler text output, Dissembles, Unpacks, Super Packs, Relocates,
Edits memory, Switches off rams, Lists rams, Copies rams to specified address. Calculates free memory, Copies screen text to
printer, Lists all specific types of basic variables and values. Graphics dump for Epson or NEC printers, Calculates and details
free space on a disc, On board formatter which will automatically format a dual disc, Onboard formatter and verifier. Repairs
bad tracks, Disc sector editor, Turns the tube on and off. These are only a few of the commands available from Altra Probe. Altra
Probe makes easy work of editing, programme development, etc.
Altra Probe is available in two versions. PROBE 1 and PROBE 2

ALTRA PROBE 2 IS TUBE COMPATIBLE

P I C T U R E  A N I M A T O R
Picture Animator is a mode 7 disc based high quality text
and picture editor which lets you compose very sophisti-
cated moving pictures. An ideal tool for the person who
wishes to exploit the BBC micros teletex mode. The soft-
ware is easy to use and your work can be saved to tape or
disc.

Name

P O W E R F U L  N E W  R O M S
F O R  T H E  B B C

!Meyer  b e f o r e  h a s  t h e r e  b e e n
s u c h  a  r a n g e  o f  p o w e r f u l  b u t

e a s y  t o  u s e  R O I V I S  f o r  t h e
B B C

E N I G M A  D I S C  I M A G E R

A b c c l e s s i k

enclose my order for the above products.
Please send information sheet on S  A.E. enclosed

Address

B A S I C  E D
Basic Ed, is on 8K ROM which contains 21 additional commands. They are: 13 search, List matches, Number matches, Global
replace, Selective replace, Bad programme relink, Copy lines from one part of a programme to another, Format a listing, Move,
Super pack, Renumber, Table line references, Unpack, Variables X ref, List entire programme, Keyboard immediate mode,
Printer on/off, Paged mode on/off, List match lines, Concatenate. Strips rems, spaces etc. Altra Basic Ed. is an essential helpful
tool for the Basic / Assembler programmer. Altra Basic Ed. is available in two versions. Basic Ed. 1 and Basic Ed. 2.

ALTRA BASIC ED. 2  IS TUBE COMPATIBLE
F I R S T  A I D  1 .1

First Aid 1.1 is an 8K ROM which contains 19 additional commands. They are: Machine code dissembler. Hex and ASCII
dump. Sideways rom to ram copier, Function key predefined facilities, Variable table listing, Memory space free calculator,
Checksum calculator, Rom lister, String search, Define function keys with strings, Rem and space Stripper, Bad programme
fixer, Clear all variables, Clear ram from &0400 to 848000, Machine code monitor, First Aid 1.1 as a language, Lists 0,S. calls
with their vectors, Lists the first 24 control codes. Altra First Aid 1.1 was designed to assist the Basic / Assembler programmer
and the sideways rom user.

M U S I C  M A E S T R O
Music Maestro is a superior and comprehensive disc based
sound and music composer. All the sound facilities in the
BBC are Utilised. Envelope composition is displayed graphi-
cally to assist you in determining the wave form required.
Almost any musical instruments voice can be created and
reproduced from the BBC, Music Maestro is simple to use
and will save your symphony or tune to cassette or disc.

Telephone orders please ring: 0532 451 508
Send order to: ALTRA R O M S ,  209 North Street,
Leeds LS7 2AA.

Please send me:
PICTURE ANIMATOR @  f19•00
MUSIC MAESTRO  @  (1900
E.D.I.  @  E49.00
PROBE 1  g  E49•00
PROBE 2  @  E59•00
F/AID 1.1  @  (25-00
BASIC-ED  @  12900
BASIC-ED 2  @  05.00
I enclose the sum of T O T A L  f
Cheque. P.O. or Credit Card Number

ACORN USER APRIL 1985



ONE OF THE TOP TEN
EDUCATIONAL
PROGRAMS OF 1984*

° N I

ix 'n' match words and pictures
on your BBC Micro with Edfax

9 5
(inc. P&P)

(Plus £1.71 VAT)

Edfax is a software simulation of a teletext
system (Ceefax or Oracle). Wherever
access to information is needed, Edfitx
provides an exciting and stimulating aid.
SUCCEEDED BRILLIANTLY
jacquetta Megarry, writing in the Times
Educational Supplement, wrote:
"The Edfax team have succeeded
brilliantly: they have not only provided
the software, but also backed it up with
first-rate documentation and educational
support... a most accessible and likeable
piece of software, thoroughly pilot-tested
and thoughtfully presented."
WHAT THE EXPERTS SAY
Other reviewers have been equally
enthusiastic:
"...there was no holding the children...
Edfax is a most compelling activity."
Ken Dyson, Inspector (Computer
Education), Nottinghamshire.
"A happy coming together of science, art
and English." John McGill, Head of English.
Sturton by Stow School, in Teaching English.
"It presents a creative medium that can
really be used to explore electronic
communication." Educational Computing,
June 1984
"Imagine how easy it is to update news or
publicity material about your school
activities." Primary Teaching Micros,
July 1984
"The possible applications for Edfax are
limited only by the imagination of the
user..." Acorn User, July 1984

* In January 1985, Educational Computing,
choosing from 1,500 educational programs,
placed Edfax in its Top 10 programs of 1984.
EDFAX HAS SO MANY USES
Edfax is ideal for projects like electronic
magazines, exhibition notice boards and
home data bases. Computer dealers have used
them to create software catalogues: schools
have created displays of students work for
open days; libraries have created information
systems; art classes have explored computer
graphics; children have illustrated stories and
history projects.
The program comes with an 80-page sample
database, giving examples of childrens work.
You will see that Edfax is entirely content free
and can be used right across the curriculum,
or at home for recreational purposes
Edfax pages can consist of words, numbers,
diagrams, tables, pictures - and a mixture of
these.

ACORN USER APRIL 1985

SUPER FEATURES
•  The powerful EDIT program allows you to
implement all the features of a teletext
system. including coloured text and graphics,
double height text, flash, conceal/reveal and
speedy updates of news pages.
•  The program comes in 40-track and 80-
track versions, with room for 182 pages of
information on the 80-track version. You can
build up a collection of disks covering a
whole variety of topics.

•  Having created your information pages, the
DISPLAY program enables any page, or
sequence of pages, to be recalled, simply by
entering a three-digit page number. Users
simply follow the instructions you provide to
find their way through the database.
•  The cycle page facility enables you to create
automatic displays, with variable time delays
between the pages. All the pictures on this
page were created by schoolchildren using
Edfax.
FIRST RATE PACKAGE
Parents and teachers will be delighted with
the Edfax documentation. This consists of an
illustrated 80-page book, in two colours,
fitting with the disk into a stout PVC wallet.

IIPJ(Ad.'"
A coloured key-strip and screen planning
sheet are also included.
The educational thinking behind the disk
represents the fruit of extensive school trials
co-ordinated by the Microelectronics
Education Program (MEP). Edfax was
developed by the MEP and is regarded as one
of its most significant contributions to
educational software development.
FURTHER SAVINGS TO BE MADE

For example: Classroom Pack.
Buy five Edfax packs and pay only £11.99 each.
Total price -  £59.95 + VAT for five. For further
details of this and other savings, write to Tecmedia
or telephone (0509)230248 today.

TRADE ENQUIRIES WELCOME

ccmtdi a Ltd., S Granby St., Loughborough, Los. LEI I 31A

Fro:  Edfax Offer, Tecmedia Ltd., 5 Granby St.,
Loughborough, Leics. LEI I 31)11.

Please send me E d f a x  pack(s) at
i21.66 ( . 7 1  VAT ) each.
I enclose postal order/cheque for
made payable to Tecmedia or please debit my
Access/Visa credit card O r r

No

Signature
Mr/Mrs/Miss
, MOCK CARTA'S PI f k i f
Address

P o s t Code
Delivery subject to availability,

I I N  Excl, Channel Islands Atil

4001S
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A CHOICF OF 3 DATA BASES!
FROM BEL TECH

oet 1 0
01 0 1
B E L  B A S E

TAPE DISC TOTAL

16.00
Orr

18.00
MY

B E L  B A S E  2 N / A 27 .00

B E L  C H A R T S 1 6 . 0 0 17.00

B E L  C H E M
C h e m i s t r y  1 9.50 11 .50

C h e m i s t r y  2 9.50 11 .50

B E L  G E N
Genealogy

15.00 2 3 . 0 0

B E L G R A P H 25.00 2 7 . 0 0

B E L  P L O T 16.00 17.00

B E L  SUBS 14.00 15 .00

M A I L S H O T 9.50 11 .50

ALL FILES ARE COMPATIBLE
WITH BEL CHARTS, BEL PLOT and BEL GRAPH

ALL MENU DRIVEN AND EASY TO USE,
YET POWERFUL!

ttailshat
Use mainly for  Names, Addresses etc. although up to 20 Fields are available with 480 characters/record
and 600 Records/File or 90K characters on Random Access Disc Version. (14K Characters/File on Tape).

Default Values can be set (alpha or  numeric) and amended and the Names and Types of each Field can
be changed.

Selective and Global Editing of both Fields and Records with a search for any string/character on any Field.

There are both Find/Display and Browse options with the facility to print individual Records. Any Record
can be Deleted/Replaced.

Disc Drives can be selected (0 to 3).

Sorts (Ascending/Descending) can be conducted on any Field as can
Searches (< ,> ,  < >,--,>=,<=) whether the Fields are printed/displayed
or not.

Printer Control Codes can be sent.

Print up to 8 Fields Across or Down.

Label Printing (std., non-std, 1, 2 ,3  across).

Bel Base
All of the facilities above PLUS:

Calculation Options. — Calculate the value o f  a Field f rom others —
enter Functions etc. Specify decimal places.

Format your  own Report with as many Fields as can be f i t ted in to
print width (max. 137 characters). Numeric Fields can be summed.
Print Formats can be saved for future use with new data.

B e l  B a s e  2  ( D i s c  Only)
The NEW Super Database Manager wi th  EXTENSIVE FACILITIES
All of the facilities above PLUS.

Configuration Option allows easy selection of  Disc Drives, File Names,
Sort Fields etc.

Record size increased to 1200 characters and up to 2400 Records/File!
Extension Files can take File beyond capacity of one side of Disc!
Minimum keystrokes are needed and extensive use is made of Function
Keys.

Re-Calculate Option as per spreadsheet.
Mail Merge, Creation o f  Sub-files, Date Fields added t o  all o f  BEL
BASE facilities.

Sort/Search on up to 3 Fields (change them at any time).
AND, OR, NOT Operators added.

NAME

ADDRESS

BEL TECH
Software

TOTAL Inc. P. P .  l e

COMPUTER TYPE  M O D E L

DISC It appk
CREDIT CARD No PAYMENT BY CHEQUE P 0 VISA ACCESS

I I
Please Complete & Return to--
B E L  T E C H  L i m i t e d ,  Co l lege  House,
St. L e o n a r d s  Close, B r i d g n o r t h ,
Shropsh i re  W V 1 6  4 E W

Telephone 07462 5420 (24 Hrs.)



Muse hits the
right notes
THREE except ional ly  use fu l
booklets a t  i nc red ib l y  l o w
prices have been made avail-
able by MUSE (Micro Users in
Secondary Educat ion) ,  A l l
were w r i t t e n  b y  R i c h a r d
D'Silva, a  teacher a t  Bryan-
ston S c h o o l ,  B i a n d f o r d ,
Dorset, a s  classroom notes,
and as they are quite cheap (El
per single copy and ET 50 for
10) they could serve as refer-
ence wo rks  f o r  ch i ld ren  t o
keep.

They deal with Basic on the
BBC Micro, Further Basic on
the BBC Micro and Assembler
on the BBC Micro — a begin-
ner's guide. T h e  f i rs t  B a s i c
book covers such diverse topics
as keyboard familiarity, var i -
ables, loops, graphics, sound,
character de f in i t ion ,  s t r i n g
functions a n d  da ta .  F u r t h e r
Basic cont inues w i t h  V D U
commands, •FX, ASCII, p r o -
cedures and functions, f i l ing,
indirection o p e r a t o r s  a n d
sorting.

The Assembler introduction
includes addresses, registers,
two's complement a n d  l o g -
ical operators, in preparation
for cond i t i ona l  b r a n c h i n g .
OSBYTE calls, immediate and
direct addressing, OSWORD
calls, t w o - p a s s  a s s e m b l y,
indexed addressing and post-
indexed indirect addressing—
all in 30 pages!

In each book the material is
divided u p  i n t o  t a s k s  a n d
activities, and the progression
of ideas is simple and straight-
forward. A s  a  cheap alterna-
tive to some of the ponderous
tomes available at high prices
at t h e  moment  these s e e m
unbeatable value,

Contact MUSE Publications
at PO Box 43, Hull HU1 2HD.

Commentary by

Nick Evans,

who welcomes

reader feedback

ACORNSOFT's Microtext is an
authoring package designed
to allow anybody with common
sense and the ability to follow
instructions t o  c r e a t e  t h e i r
own teaching programs with-
out using Basic. I t  comes on
cassette and disc or  in ROM,
each with its own peculiarities
and facilities.

Microtext i s  o n e  o f  t h e
languages being used in  the
Domesday Project to interface
the BBC micro with a  video-
disc player and was reviewed
in AL/October 1984.

You may already know this —
Microtext has featured in this
column before b u t  you prob-

Type A
In-house publishing. P r o -
vided the materials are to
be used on ly  i n  the  edu-
cational e s t a b l i s h m e n t
licensed, the rate depends
on t h e  n u m b e r  o f  c o m -
puters available: 1-10, E30:
11-20, E45; 21-50, £65; 51-
100, E100; 100-plus, E150.
Type B
Free d i s t r i bu t i on .  T h i s

1

Microtext 'crippled
at birth' by licences

ably didn't know that Microtext
programs can be run without
the Microtext code resident in
the machine i f  you have the
publishing sys tem,  t h a t  i s .
When u s e d  w i t h  M i c r o t e x t
files, this system allows them
to be run as i f  in the normal
Microtext mode, b u t  wi thout
access to editing facilities.

This means,  f o r  example,
that a school developing a pro-
gram t o  b e  u s e d  i n  o t h e r
schools could package the file,
together w i th  t h e  publ ishing
system, a n d  d is t r ibu te  t h e
ready-to-use program. There
is, o f  course, a  price to  pay,
and the scale of licensing fees

MICROTEXT LICENCES

applies to materials distri-
buted t o  o the r  establ ish-
ments at no charge. Either
130 plus 50p per  copy, o r
E200 plus 10p per copy.
Type C
Commercial publishing. All
materials deve loped  f o r
commercial s a l e ,  E i t h e r
E6000 plus 50p per copy, or
1250 plus E5 per copy.

Quicksilva brings music to the class
THE music  classroom could
well benefit from the interest-
ing sounds and rhythmic vari-
ations available on the Music
Processor and Drumkit  pack-
ages from Quicksilva.

Three sets of data files are
available fo r  the synthesiser
program, i n c l u d i n g  B a c h ,
carols a n d  Sousa marches,
and impressive they are too.

Actually creating the stuff is
a l i t t le more complex. Mult i -
tracking i s  avai lable i n  t h e
tape-record s imulator  wh ich

even a l l o w s  y o u  t o  f a s t -
forward th rough t h e  mus ic .
Tunes may be built  up with a
wide range of envelopes using
all four  of  the micro's sound
channels. A l l  the parameters
may be altered and the speed
of the execution of the data file
may also be controlle'd.

The D r u m k i t  p rog ram i s
excellent f o r  demonstrat ing
basic rhythm sequences and
allows the use of snare, bass
drum, s t i c k s ,  e l e c t r o  a n d
metronome, with the ability to

EDUCATION N E W S

stress any beat at will. Editing
of the drum score is interactive
while the program is  running
which means  y o u  h e a r  t h e
result as you change the para-
meters. Apart from being good
fun it is also designed to be a
serious instrument (although
the sound system of the Beeb
would need to be connected to
a hi-fi).

Further details from Quick-
si Iva, 1 3  Palmerston Road ,
Southampton SO1  1 L L ,  l e l :
(0703) 20169.

STOP PRESS
ACORN has agreed to extend
its Micros in Schools scheme
to readers o f  A c o r n  User.
This gives discounts on BBC
micros a n d  Electrons w i t h
peripherals.

Write for details to Acorn
User Education Offer, Acorn
Customer S e r v i c e s ,  6 4 5
Newmarket R o a d ,  C a m -
bridge CBS 8PD. Tel :  (0223)
210111.

's shown in the panel.
Now it may seem as if power

has gone to Acornsoft's head,
The company's record in  the
educational market  ear ly  o n
was nothing to shout about so
why, w h e n  i t  h a s  a  r e a l l y
worthwhile package, does  i t
appear t o  b e  cr ippl ing i t  a t
birth? The answer is simple —
Acornsoft is a mere intermedi-
ary between the consumer and
the National Physical Labora-
tory, which developed the pro-

ACORNSeFT

I t o ,  tbe Bee kilootompwler klocket 8

DISC
•

T
in 1 C ROA

gram. NPL is call ing the tune
and, o n e  s u s p e c t s ,  e v e n
Acornsoft is not too happy.

As a  pub l i she r  o f  v a s t
amounts of software and asso-
ciated materials you might not
consider a E6000-plus licence
fee exorbitant, covering as  i t
does everything you publ ish
from n o w  on.  However,  t h e
small school aiming to distrib-
ute mater ia ls  f r e e  t o  o the r
schools in its area is going to
have trouble explaining away
the s e e m i n g l y  p o i n t l e s s
expenditure o f  E30 o r  even
E200. And  who foots the 'per
copy' bill? If you unload that on
the customer, the software is
no longer free.

Inevitably, VAT  h a s  t o  b e
added t o  a l l  t h e  a b o v e
charges.

More information f rom the
Education Department  M a n -
ager. Aco rnso f t ,  1 0 4  H i l l s
Road, Cambr idge CB2  1L13,
tel; (0223) 316039.
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Acorn take over
where the

governmentleft off.
As you know, the highly successful D.T.I.

'Micros in Schools' scheme has now ended.
The good news is, however, that Acorn

have stepped in to carry on the government's
fine work with their own
'Micros in Schools' scheme.

This is an on-going
programme to support all
educational establishments
in terms of advice, price
and software reviews.

For instance, as an in-
troduction to the scheme,
we are enabling customers
to purchase computing
equipment at substan-
tially reduced prices.
This will operate
through a specially
chosen educational
dealer network,
enabling maximum
support and advice
on installation and
peripherals.

152

The A
'Micro
Scho
sche

corn
sin
ots1
me.

The BBC Miemeomputer System.
Designed.. produced and distributed by &corn Computers Limited.

There is more to the scheme than the
generous price cuts. Acorn has launched
an International Software Catalogue which
indexes and describes over 500 selected

educational programs.
Regional panels are being

established to gain better
feedback from educationists
in the field and a special 'hot-
line' has been introduced to
enable major clients to
discuss their plans directly
with senior personnel in the
company.

Third parties are
joining the scheme too.
First in was The Times'
"Network for Schools"
and Acorn are offering
a 00 voucher towards

If you'd like written information on this scheme, call 0223 210111 now.

new subscriptions.
Microvitec are also dis-
counting some of their
range of monitors.

More will follow.
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'Approved' software
list from Acorn
ACORN C o m p u t e r s  h a s
brought o u t  a  d i rec to ry  o f
'approved software called the
International Educational Soft-
ware Catalogue. International
because Acorn intends to send
the ca ta logues  t o  t h e  f a r
corners o f  t he  wor ld  where
software is, to  say the least,

The E5 catalogue: 500 programs
rather hard to  come by.  Bu t
approved? By whom?

Well, by  Acorn Computers,
which has selected the  soft-
ware on the grounds that the
materials fulf i l  'genera l  edu-
cational a n d  t e c h n i c a l '
requirements. T h e  company
makes a neat disclaimer in the
catalogue, however: 'Users of
educational s o f t w a r e  o f t e n
have widely differing cr i ter ia
when judging the suitability of
a particular software package

. w h i l s t  every attempt has
been made to thoroughly test
the so f tware ,  A c o r n  C o m -
puters ...cannot be held etc
This seems a wise thing to say
in any  recommendation o n e
makes. A c o r n  a l s o  a s k  f o r
comments on any of the listed
titles. A l l  o f  which br ings up
again the  question: 'What  i s
good software?'

Objectivity i s  n o t  enough
when considering software for
a list. The old maxim about one
man's m e a t  appl ies.  A c o r n
have tried hard to make a com-
pilation of what is worth having
and most of their suggestions
suited m y  t a s t e ,  a l t h o u g h
some good material has been
left out.

The catalogue has been well
thought o u t  a n d  c o n t a i n s
lengthy descriptions of  many

of t h e  p r o g r a m s  ( 5 0 0  a r e
listed). Aco rn  a n d  Acornsoft
come f i rst  i n  the cata logue-
simply because it's alphabeti-
cal ( s o r r y .  A a r d v a r k ) .  A n
excellent i ndex  enables  t h e
reader t o  s e e  a t  a  g lance
which age ranges are covered
by the programs.

All t h i s  qua l i t y  d o e s  n o t
come cheaply, however, since
this is not a sales catalogue. It
costs E 5  f r o m  A c o r n  C o m -
puters, Cher ry  Hinton, Cam-
bridge.

1
Capital Media's low
price programs out
CAPITAL Media, the publish-
ing a r m  o f  M E P  C a p i t a l
Region, i s  publishing a  wide
range o f  so f twa re  ' a t  t h e
lowest poss ib le  p r i c e  c o m -
mensurate wi th  a  h igh stan-
dard o f  p r o d u c t i o n  a n d
service'.

What makes  th i s  mater ia l
interesting i s  that  some of  i t
has been developed under the
guidance o f  A n i t a  S t r a k e r
(MEP p r i m a r y  co-ordinator)
with documentation written by
her. Tw o  packages bear  he r

Bar code projects grow

The MEP bar code reader is causing a st i r  in the education wor ld
where t h e  va r i e t y  a n d  n u m b e r  o f  c l ass room app l i ca t ions  i s
Increasing all the time.

THE MEP bar code reader is
the flavour of the month at the
moment, n o t  jus t  i n  A c o r n
User, b u t  i n  conversations
between peripherals af ic io-
nados country-wide. I  over-
heard one  person say to  a
colleague: 'Yes, but what can
you do with it?' The answer?
'You can  d o  great  lessons
about bar codes'!

More ser ious ly,  s e v e r a l
projects are under way at the
moment, officially o r  unoffi-
cially, t o  develop materials

EDUCATION N E W S

tor t h e  b a r  c o d e  reade r.
These include items on stock
control, and, in Sheffield, an
investigation into library and
resource management using
the system. Other ideas have
been mooted o n  classifica-
tion and organisation o f  a l l
manner o f  ma te r ia l s  a n d
goods. If you have 'dabbled'
and come  u p  w i th  a  good
application for the classroom
that you would l ike to share
with u s  d r o p  a  l i n e  t o
Education News.

name: Mathemat ica l  Games
and Activities, Vol I  and Math-
ematical Investigations in the
Classroom.

The f i rs t  contains s ix  pro-
grams on disc for use by indi-
vidual c h i l d r e n  o r  s m a l l
groups without supervision in
the 5 - 1 6  age-range. A s  t h e
package costs only £6 to those
outside the region and E5 to
those in  it, there seems litt le
point in worrying about which
is the  heaviest a rea  o f  p ro-
gram distribution i n  terms of
age-range.

The second package con-
tains 10 programs in which 'a
practical activity is  simulated
and data is collected and tabu-
lated so that children can dis-
cover g e n e r a l  r u l e s  a n d
develop " log ica l "  strategies'
It c o s t s  E 6  i n  t h e  Cap i ta l
Region, E8 elsewhere.

MICROSMILE
Also available from Capital

is Microsmile, a package of 30
programs for the Beet:). Again,
the age-range is wide and all
the programs were developed
by teachers working under the
ILEA's SMILE maths project.
Microsmile costs El  5 outside
Capital and E10 inside.

Capital Media is contactable
cio ILECC, John Ruskin Street,
London SE5 OPO.

Logo papers to
help new users
AN interesting collection of un-
expurgated papers on the sub-
ject of Logo has been made by
Fred Da ly  o f  Homerton Col -
lege, Cambridge. Cal led The
Homerton L o g o  Papers, t h e
collection d e a l s  w i t h  t h e
experiences of members on a
course run at  the college for
Logo users during the first part
of 1984.

It provides an interesting in-
sight not only for those using
Logo a l ready  b u t  f o r  n e w -
comers, a s  i t  d e a l s  w i t h
several versions of Logo and
covers var ious  appl icat ions,
including t h e  u s e  o f  t h i s
language, Turtle, Dart, Bigtrak
and p r i m a r y  M a t h s .  R e a l
grassroots stuff, this a n d  well
worth the marked price of E3.
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REWRITE THE HIGH
44\--\ D u a l  fire buttons for fading fingers (and a rapid fire version when they're really coming thick and fast).

And, if you break it (and we know you'll try) our 12-month guarantee will prove invaluable. Only £8.95.
For the Gunshot, Vulcan's colour-coordinated, totally hardware BBC interface comes with a free

tape which converts all keyboard software for joystick use. Exceptional value at i12.95,
I2-month guarantee.
And, if you're a bit short of the readies, the Harrier is a tailor-made joystick which plugs directly

into the BBC analogue port. Colour-coordinated and with a I2-month
guarantee, only £10.95.
See the range of Vulcan

joysticks and interfaces at your
local stockist we ' l l  see
you on the high score tables.

VULEAll
ELEETHEW1IE5 ILTEI
.1st-1611( alias

200 Brent Street, Hendon,

So, you've got a BBC. You've also got enemies. With the Gunshot, you'll have all the opposition cowering in corners. 8-directional action
and an all-in-one moulded stem allows accurate annihilation and strength to survive those all-night sessions.

London NVV4 1 BH 01-201 6366



Whiz

quiz
'Answer Back S e n i o r  Quiz', Kosmos, 1
Pilgrims Close. Harl ington. Dunstable,
Beds LU5 6LX. tel :  (05255) 3942, E9.95
(cassette), E10.95 (disc)

THERE have been quizzes a plenty in
the past, bu t  this one contains a  con-
siderable number  o f  questions -  750 -
with a selection of 3000 answer options
for use in  a  var iety o f  ways: mul t ip le
choice; complet ing the answer; yes or
no.

The quiz is presented in a space-age
context with a robot zapping the ques-
tion into the sky of a planet (or is it the
moon?). The answers are then printed
below ready fo r  the  user 's  select ion.
Correct answers are rewarded with an
alien skimming across the screen. You
can shoot  h im down  b y  pressing the
space bar at the appropriate point and
he l ands  i n  t h e  m i d d l e  o f  a  c ra te r,
accompanied by an explosion and the

screen flashing -  quite what this has to
do with the quiz is  never  made clear!
The user can opt to be timed and at the
end of the run of questions -  you select
how many  -  the  score  and  t ime  a r e
shown. You  can then re-run the ques-
tions you passed on or answered incor-
rectly.

Perhaps the biggest bonus is that you
can create your own quizzes and save
them as  data f i les f o r  la ter  use. Th is
facility is useful for parents who want to
encourage reluctant chi ldren to  learn
drab information but  it does require a
good deal  o f  wo rk  to  se t  i t  up. T h e
main disadvantage o f  the program i s
the time it takes to get started if loading
from t a p e  -  1 0  minutes,  w i t h  t h r e e
loads required fo r  the  ma in  p rogram
and a  further fi le to be sought out and
loaded for the data. The Break key can,
of course, destroy all your hard work.

Nonetheless, i t s  a  g o o d  package
with a  w ide  range  o f  sens ib le  ques-
tions. I must  stress sensible, s ince so

many software companies seem to fil l
data f i les  w i t h  t h e  we i rdes t  mater ia l
nowadays. Good fun, fine graphics and
an interesting range of topics.

Nick Evans

Y . . c  o r s  a  a l lt h r  s a n e  n a g n t t u d e  b u t
o s t t e  d i r e c t i o n  l b

Precision

revision
'Vectors', Salamander Software. 17 Nor-
folk Road, Brighton BN1 3AA. tel: (0273)
771942, 04.95 (cassette)

SERIOUS s o f t w a r e  f o r  t h e  A - l e v e l
student is pretty thin on the ground as
most companies focus the i r  at tent ion
on t h e  p r i m a r y  m a r k e t .  S o  i t ' s  a
pleasant change to find a  detailed and
comprehensive rev i s ion  a n d  tu to r ia l
work on a subject which causes many
headaches i n  A - l eve l  a n d  addi t iona l
maths classrooms.

Vectors is a set of 14 programs which
may b e  rough ly  d iv ided  i n t o  tu tor ia l
and testing. Each subject block is dealt
with using graphic il lustrations, anima-
tion where necessary and clear unam-
biguous text. It covers a wide range of
topics u n d e r  t h e  v e c t o r s  u m b r e l l a
including g e n e r a l  p r i n c i p l e s ,  d o t
(scalar) product ,  ra t ios,  three-d imen-
sional vectors, the right-hand rule, the
Cartesian equat ion  a n d  vec tor /p lane
intersection.

For ease of use each program leads
into the next and you can choose in the
end-menu either to re-run that section
or chain the next one. The whole suite
is easi ly transferable to disc al though
no m e n u  i s  inc luded.  T h e  handbook
sets out c lear ly the objectives of  each
section and, within the programs them-
selves. i t ' s  n o t  poss ib le  t o  p rogress
until understanding of that section has
been reached.

Well-written, w e l l - p r e s e n t e d  a n d
clearly produced by  someone in  edu-
cation (a senior lecturer in maths). i t 's
good value for money and an excellent
revision aid for the student.

Nick Evans

1EDUCATION

Start making

sense
'Word Skill', Chalksoft. PO Box 49. Spald-
ing, Lincs PEP' 1NZ, le l :  (0775) 69518,
E12.25 (disc only)
WHAT excel lent  fun Wo r d  Ski l l  is! A n
old and  s imp le  i dea  has  been t rans-
formed into an addict ive and amusing
word g a m e  b y  Chalksoft, a  company
with a reputation for good educational
software.

In some ways this program is a less
serious ve r s i on  o f  Deve lop ing  T r a y
(reviewed May  83), and in  fact, would
make a  good introduct ion to  i t .  Shor t
phrases and sentences are presented
on the screen with al l  letters replaced
by dashes -  except for capitals which
are shown by stars. You must fill i n  all
the s p a c e s  t o  r e v e a l  t h e  sen tence
before your time limit is up. The quicker
you d o  i t  the  mo re  points you  score.
There a r e  faci l i t ies f o r  enter ing you r
own text and playing with a friend.

A m o s t  p e c u l i a r  e l e m e n t  i s  i n -
cluded -  t h e  c o m p u t e r  w i l l ,  i f
instructed, r andom ly  comb ine  w o r d s
into syn tac t i ca l l y  c o r r e c t  sen tences
which usually make no sense. It's great
fun as well as good practice in spell ing
unexpected words.

The list of phrases (sensible ones) in-
cludes sayings, proverbs,  quotat ions,
misquotations a n d  e v e n  f o r e i g n
languages! T h e  u s e r  c a n  a l t e r  t h e
speed l e v e l  a n d  t h e  v o l u m e  -  t h e
machine p l a y s  a  se lec t ion  o f  t unes
when you are successful.

Teachers may be interested that the
same set of phrases can be repeated to
different members  o f  a  c lass  w i t h  a

*m MSCOEFCHIJKLMNOPURSTUVWXYZ m *
-m b c d  k l m n  m -

, e 1 , e r
*  a - a . *  *

Vdu6  S c o r e  :•
Remember, i r e s s . S m I F T . t o r  C  t i t a l s .

Woro S k , i  b l , j  C h a i s s o t t

running set of the 30 most recent scores
available f o r  i n s p e c t i o n .  P r e s s i n g
Break wil l  not  lose the program or  the
scores but  wi l l  re turn  the  user  to  the
main option menu.

All in  al l ,  an  excel lent piece of  soft-
ware with much potential for home and
classroom applications.

Nick Evans
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INIPROM
EPROM PROGRAMMER

Available from GROUND CONTROL to complement our fast
selling UVIPAC EPROM eraser, i s  a  l ow  cost  EPROM
programmer for the BBC microcomputer which will enable
the experienced user to program 2764 and 27128 EPROM&
The software available enables an EPROM to be programmed
from disc. Sideways RAM (STL SWR compatible) or master
EPROM. A disc drive is essential
The unit, called the UVIPROM. is available in two versions, ie.
UVIPROM 1 is  the basic version consisting of an uncased
PCB with a normal 28 pin IC Socket. UVIPROM 2 is also an
uncased PCB but with a 28 pin TEXTOOL Econozip zero
insertion force (ZIP) socket, screwdriver operated.
UVIPROM plugs into the user port on the BBC microcomputer
using a 20 way ribbon cable and sonkel, taking it's power
directly from the computer It has a switchmode power supply
for Vpp (21 vol ts  nominal) voltage generation Current
consumption is 60 mA read, 200 mA program Two switches
with LED indicators are provided, one for powering down
UVIPROM to insert an EPROM. and one for Vpp on/off
The 1.0 UVIPROM software is available on Sideways ROM
(EPROM) only from us. and the following commands are
available. *TEST (blank check). *READ (also) (read EPROM
to diSc), *BLOW (ells()) (blow EPROM with named file). *VIEW
(look a t  contents of  EPROM alter read), * C O M P (afsp)
(Compare contents o f  EPROM t o  source) W h e n  using
*BLOW. *VIEW and *COMP the screen displays the data in
hex and ASCII format, in full colour EPROM data storage
starts at 82000. If you have STL SWR then you can of course
put UVIPROM 1.0 onto disc and erase the EPROM for further
use The software is also available from STL on volume 8

Prices
UVIPROM I U V I P R O M  2 U V I P R O M  1.0 ROM

E20.95 E 2 5 . 9 5  E 8 . 0 0

LIVIPAC EPROM ERASER
The UVIPAC was designed especially for  the home
microcomputer enthusiast, but is equally useful in the
development lab when quick erasure of lust a couple of
EPROMS is required.
A special type of discharge tube is used to help achieve
the very compact dimensions of the unit, which is housed
in a 90 x 80 x 40 mm plastic case The 230 or 110 volt o r
-5%) mains powered unit enables up to 3 EPROMs of any
size, or 1 CPU with on-board EPROM to be erased in
around 15 minutes usually.
The EPROMs are simply loaded into the conductive foam
pad supplied and inserted into the unit Af ter  the door
has been closed the unit is switched on, an Optical fibre
indicator showing positively that the unit is in operation.
When the required period has elapsed the unit is switched
off and the EPROMs removed The UVIPAC can also be
supplied with a built in fixed 15 minute timer, the UVIPAC
(T). or  with timer and audible time Out sounder, the
UVIPAC (TS). Spare tubes and conductive foam pads
are available if required.

Prices
UVIPAC

E21.45
UVIPAC (T)
E26.45

UVIPAC (TS)
E28.45

[ .  EPROMS

Type

2764-25

27128-25

HM6264LP

Speed

250 nS

250 nS

150 nS

1-2 3 - 9  1 0 - 2 4

E6.50 £ 6 . 0 0  E 5 . 5 0
E13.50 £13.00 E12.50
07.50 Ephone Ephone

Hitachi or NEC only supplied Quant i ty  25 up, please phone

Send orders to
Dept. AU
Ground Contro l
Alfreda Avenue
Hul lbr idge
Essex SS5 6LT

MAIL ORDER ONLY

A n k A r . . . e , s s

All prices include VAT and p&p

Tel: 0702 230324

Leigh Computer Systems
NEVER BEATEN ON PRICE! m o m - r o i l s  „6.0E195

E2150e'
00

E399M

°MI ti iCr:IRg: 10SaYt:1 itCc CccUuk 111444435\ 111444: ::TITTI:AL tic Ewa,

WCI*111" b  monitors. B

4SUAMB Autit'sma
Manual

'nl'ece a: N Imend6
compatibleo

NV3t4t1 e l

Oric. 413 az

f y n n i o r e n Screen 793
Pltil'Pss Weber Screen 1502
150'92 Ear IBM PC

Worrlwise
View
Or atthits BUM
Disc Doctor
Gremlin
Print Master
Caretaker

13680
f 59 95
El1 00
Ell 00
Ell 00
Ell 00
[31 00

CSX 100
CSX 200
CS)) 2000
CSX 400
CS 100
CS 200
CS 400
CS 100E
CS 2001
CS 400E
CS 200ED
CO 200
CD 4000
CD 400/S
CD 8001S

CUMANA DISK
DRIVES

110925
114500
051 00
f173 00
114500
117500
[19900
1136.80
01482
09000
117575
1259 00
134700
1328 00
1376 00

Note: CSX drives have no power supply
DES KIT [ 1 0 5 0 0
ODES KIT 1 1 0 5  00

Range of OPUS Drives at Competitive Prices
EDUCATIONAL

ORDERS SUPPLIED
Pricelistavailableonapplication

ALL PRICES INCLUDE VAT

PERIPHERALS
PRO [ink Interface
Comana Graphpad
MIX Moose
Teak Monitor Stand
Marconi Tracker Ball
NCR Eprom Programmer
NCR IRK RAM Board
Extra RAM For RAM Board
British Micro Graehaad
Viglen ROM Sockets
All other Viglen ptoducts available

COMPUTERS
ACORN ELECTRON
BBC 8
BBC 8 with DES
TATUNG EINSTEIN
SANYO 555
ADVANCED 86B
1281) MODEL
2561) MOOR

f275

(19900
099 00EV 00

El38130
(10500

[995
f69 DO
17600
ft° 35
f69 00
(5700
136.50
123.00
[9900
[1595

f129 95
(34995
[399 95
1)49900
1995 00

1124090
0329 90

75 CROSS STREET, SALE
MANCH ESTER

Telephone: 061-905 2144

7 COVENTRY ROAD, HINCKLEY
LEICS

Telephone: 0455 612139 •
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l i=1111 BUBBLING UNDER

MITITLE PUBLISHER PRICE N I  MICRO El REVIEWED
1 (1) Elite Acornsoft £14.95 (E17.95) B/E October '84
2 (6) Frak! Aardvark £7.50 B September '84
3 (—) Blockbusters Macsen £7.95 B/E
4 (2) Sabre Wulf Ultimate £9.95 B
5 (4) 3D Grand Prix Software Invasion £7.95 B February '85
6 (7) Scrabble Leisure Genius £12.95 B
7 (9) Eddie Kidd's Jump

Challenge Martech £7.95 B/E March '85
8 (14) Pole Position Atarisoft £9.99 March '85
9 (10) Football Manager Addictive £7.95 March '85

10 (3) Manic Miner Soft Projects £8.95
11 (—) Chess Various C6—C10 B/E
12 (8) Jet Pac Ultimate £7.95
13 (—) Hunchback Ocean £7.95
14 (13) Return to Eden Level 9 £9.95 (C11.95)
15 (re) Acid Drops Firebird £2.50
16 (—) Music System Island Logic £24.95
17 (15) Chukkie Egg A&F £7.95 B/E September '84
18 (17) Fortress Pace £8.95 September '84
19 (18) Hobbit Melbourne House £14.95
20 (16) Snooker Visions £8.95

Jump Jet
Micro Olympics
Chartbuster
Contract Bridge
Mr Ee
Compiled by RAM/Computer

Poolball

league 11 4 r I a g e r  Picks

S O F T W A R E

A t I I   P  a  t

Challenger for the no. 1 spot is Frak!

B B B C  E  E l e c t r o l t  r e =  re-entry, Pr ices in brackets are for disc version.

Dr Soft
Database
Alligata
Alligata
Micro Power
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MILY IIISTORy COMES ALIVE!
with BEL GEN from BEL TECH
BEL TECH FOR BBC AND ELECTRON
DEDICATED DATA BASE WITH ADDITIONAL POWERFUL OPTIONS FOR STUDY AND PLEASURE

0 0 0 0 0
TAPE

DIY

DISC

OW

TOTAL

BEL BASE 16.00 111.00

BEL GRAPH 15.00 17.00

BEL CHEM
Chemistry 1 9.50 11.50

Chemistry 2 9.50 11.50

BEL GEN 15.00 17.00
Geneoiogy

MAIL SHOT 9.50 11.50

BEL PLOT 9.50 11.50

BEL SUBS 10.5C 12.50

MENU DRIVEN, SOPHISTICATED but EASY TO USE
360 PEOPLE/FILE on truely RANDOM ACCESS DISC VERSION (720 on 80 TRACK, 75 on TAPE)
ADD, BROWSE, SORT (Any Field), CONDITIONAL PRINTS/DISPLAY OWN FORMAT, EDIT, FIND,
SAVE, SEND PRINTER CONTROL CHARACTERS, SELECT DISC DRIVES.
ALL OPTIONS can be DISPLAYED OR PRINTED
FIELDS (TOTAL OF 20) ARE:

FAMILY NAME
GIVEN NAMES
GENDER
OCCUPATION
PLACE
DATE of BIRTH/BAPTISM
DATE of DEATH/BURIAL
No. of  CHILDREN
SPOUSES (Up to 3)
DATES OF MARRIAGE
REMARKS/NOTES

* A L L  DATES can be CIRCA, ESTIMATED, ACTUAL

SPECIAL SEARCHES AND PRINTS/DISPLAYS
additional to OWN REPORTS

ANY NAME or PLACE
• N o .  of  CHILDREN
• GENDER of CHILDREN
• PERIOD of YEARS

ANY FOUR GENERATIONS
LONGEVITY

SUPPLIED WITH TEST DATA FILE 'ROYAL'  AND
COMPREHENSIVE MANUAL
TAPE USERS CAN UPGRADE TO DISC LATER FOR E3.00

MALE PARENTAL L INE
KEY PERSON G E O R G E  WINDSOR

SAXE COBURG H A N O V E R
ALBERT V I C T O R I A
1819-1861 1 8 1 9  1901

GERMANY O S B O R N E

SAXE COBURG S A X E  COBURG
EDWARD A L E X A N D R A
1841 1910 1 8 4 5  1925
LONDON D E N M A R K

MALE/FEMALE LINE

FAMILY TREE

for any person

on file

TOTAL inc. P P .  C

NAME

ADDRESS

COMPUTER TYPE M O D E L

DISC Id apoic )
CREDIT CARD No PAYMENT BY CHEQUE PO VISA ACCESS

1 _ I  ,
Please Complete & Return to:-
BEL TECH Limtled Slanmote Inclustnal Estate Bre:Ignore'
Shropstwe WV15 5HP Of

Telephone. 07462 5420 (24 Hrs.)



DIAL-A- DEMON
Is a modem priced under A' a  question troubling
E0 too good to be true? m a n y  of you with a

Bruce Smith answers r e s o u n d i n g  'no'
Demon Modem, Rushworth Dales, 2 0
Orange Street,  London WC2 ,  E49.95
+ VAT)

SHORTLY a f te r  t he  January  i ssue  o f
Acorn User hit the streets, my working
life as technical ed i tor  took a  turn for
the worse  -  my  phone began to  g low
red-hot as numerous readers called to
enquire about the 250 Unicorn Modem
which was  advert ised i n  i t .  One  i ra te
Telecom engineer even 'phoned to say
that the whole thing must be
a con as  no  one could pro-
duce a modem that cheaply.
So, does it work and if so how
well?

The des ign  h a s  changed
since t ha t  or ig ina l  a d .  T h e
box i s  a  n o - t h r i l l s  b e i g e
plastic a ffa i r,  supp l ied  w i t h
copious lengths of lead. Dis-
mantling the  modem i s  no t
advised: you ' l l  neve r  g e t  i t
back together aga in  a s  t he
whole c a b o o d l e  i s  h e l d
together from the inside with
clips.

At the front of the modem
are five small LEDs which in-
dicate the modem status- eg,
the current baud rate and the
resence of a carrier signal.

Three p u s h  sw i tches  a r e  u s e d  t o
select mode, baud scan and standard.
The m o d e  s w i t c h  s e l e c t s  t h e  ' a u t o
answer' feature i n  other words, if you
set u p  the  software, t h e  m o d e m  w i l l
answer a n y  i ncom ing  c a l l s  t o  y o u r
bulletin board.  T h e  au to  scan  swi tch
can be  used in  conjunct ion w i th  sui t -
able software to al low the baud rate to
be de tec ted  a n d  s e t  au tomat ica l l y.
Finally the standard switch al lows you
to select a different telephone system
configuration, enabl ing you to  contact
databases in the United States.

Using the modem is simplicity itself.
You obviously need some sort of f irm-
ware, and both Termi and Communica-
tor a r e  compat ib le.  F o r  bes t  resul ts,
and to make ful l  use of  the hardware
features such as  the auto baud scan,
the Demon  Z romm i s  a lso  avai lable.

This ROM suppl ies  jus t  about  a l l  t h e
facilities you a r e  ever  l iab le  to  need,
and again ,  i t  i s  easy  t o  use.  To  ca l l
Prestel from within London for example
just ensure that you are all plugged in
and t ype  •PRETZEL -  that 's  a l l !  T h e
firmware w i l l  now dial  the number  for
you, se lect  the appropr iate baud ra te
and display the Prestel t i t le page onto
the screen. If function key 11 has  been
pre-programmed with your  ID number

Demon Modem: exceptional value for money

and password you  w i l l  b e  logged o n
automatically, and can use Prestel.

Users outs ide London need t o  d ia l
their local  Prestel  computer  f i rs t  a n d
then enter  •PRESTEL. Dial l ing i s  per -
formed automatically with *DIAL.

The Prestel  commands  a lso  se t  up
various k e y s  t o  a l l o w  y o u  t o  m o v e
through the viewdata system with ease
and speed.  A  typ ica l  examp le  i s  t h e
Copy key  wh ich  w i l l  send  *00 t o  t h e
Prestel c o m p u t e r ,  i n f o r m i n g  i t  t o
redraw the current  frame. Pr in ter  and
downloading rout ines  a r e  a l so  ava i l -
able at  a stroke: f2 dumps the current
screen t o  d i sc ,  w h i l e  f 7  d u m p s  t h e
screen to a printer.

With t h e  m o d e m  swi tched  t o  a u t o
answer t h e  c o m m a n d  *ANSWER O N
will i nvoke  t h e  au to  answer ing  f i rm -
ware. In fact what it does is generate an

1R E V I E W S

error when a ringing phone is detected.
A su i tab le  ON ERROR sequence can
therefore be included in your program
to handle the incoming data.

The baud rate is set with •BAUD and
transmission is  ful l  duplex -  ie, i t  can
occur in both directions at once.

Simple terminal f i rmware is possible
with *CHAT.  Howeve r  th is  i s  l imi ted,
and *TERMINAL can be used when log-
ging onto packed switch stream (PSS)

databases such as BT Gold.
In general PSS services such
as G o l d ,  M U D  a n d  T h e
Source, c a n  b e  a c c e s s e d
with a single •PSS command
which dials the Slough Com-
puter.

*DLOAD a n d  * U L O A D
allow data f i les to be sent or
received, a n d  t h r e e  p r o t o -
cols are offered: *SEND and
*GET act in a similar manner.

Other commands  inc lude
*ON a n d  • O F F  t o  p u t  t h e
modem o n  o r  o f f  l i n e :
•NOVEC d i s a b l e s  t h e
Zromm's i n t e r r u p t s :
•HOPPIT total ly disables the
ROM; *PASSWORD a l l o w s
the creat ion o f  a  password
should y o u  w i s h  t o  s e t  u p

your own bulletin board: *STATUS is a
sort of modem report  command tel l ing
you what  baud ra te  you have chosen,
whether auto answer is on or off, etc.

And so to my verdict. In the short time
I have  been  p lay ing  a round  w i th  t h e
Demon it has proved rel iable and I see
no reason why it should not continue to
do s o .  T h e  m o d e m  l o o k s  a  c h e a p
product, but combined with the Demon
Zromm, i t  performs as wel l  as -  if not
better than -  any I have used. The auto
dial and auto answer  features are not
available on many of its more expens-
ive compet i tors  and  even  t h e  nov ice
user would f ind i t  quite easy to imple-
ment his or her own bulletin board.

The inc lus ive  p r i c e  o f  t h e  D e m o n
Modem i s  £60, p l us  £24 fo r  the  f i rm-
ware, br inging the total to  £84 al l - in -
exceptional value for money.
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r o m   M I C R O M A NC o m p u t e r s
+  •V P  A C O R N  SPECIALIST COMPUTER CENTRE

Ful I Service Available

BBC FIRMWARE:
POA

View ROM 59 BO
Wordwise ROM 4485
Wordwise ,  RUM 56 35
Viewsheet ROM 5988
Speech Synthesizer 55 00
Ult acalc Spreadsheet RUM 74 75
Graphics ROM 33.35
Disc Doctor ROM 33 35
Pri tmaster ROM 33 35
Communicator ROM 69 OD
Terrm Emulator ROM 33.35
Gremlin Debug ROM 33.35
Caretaker Basic Utility ROM 33.35
Toolstar ROM 34 00
Commstar EPROM 34 00
BCPL ROM 99 65
System ADE ROM 60.00
System SPY RUM 30.00
Edword User Pack 44.79
Edward Teacher Pack (Disc) 25,24
Merlin Scribe
fieebuy Soft Full Range Available

59.95

Gemini Datagem Database ROM 129 00
Acorn Is° Pascal ROM 69 00
Acorn Logo ROM 69 00
Slave Rom 49.95
Floppywise 29 95

BBC UPGRADES:

............. E299

A-B Upgrade (Fitted) 95 00
4-8 Upgrade (Excluding Fitting) 80 00
Acorn NS Interface IFitted) 109 00
Opus DO'DFS Interface 129,95

BBC Model B POA
BBC Model 8 +  DES 469 00
BBC Model 8 + Econet 446 00
BBC Model B + DES+ Econet 516 00
BBC Hard Cover II 95
Acorn Teletext Receiver 225 DO
Acorn Prestel Receiver 113 85
Acorn 6502 2nd Processor 199 00
Acorn 2I30 2nd Processor 399 00
Acorn IEEE Interface 325 00
Bitstrok 375 00

BBC MICRO

119 95

PRINTERS

189 00

88C B E349.95 Shinwa CPABO E234
Electron . . .  ... ................. Olivetti J P I 01 P.O.A.
6502 Second Processor E199 Star Gemini 10X E239.95
280 Second Processor E349 Juki 6100 E388
Bitstick System E374 Epson 8080 FT E289

Cannon 1080. •  - .,E329MODEMS Cosmos CP80 E214.95
Telemode Miracle, Pace Nightingale. National Panasonic E335

Brother HR15 E458.95MONITORS Brother HRI E343.95
Sanyo 12H E125 Taxan KP8I0 E327
Philips E89 Taxan KP9I0 E458
Microvitec E229 Juki 2200 .................... ............. E299
Microvitec Medium E299 A C C E S S O R I E S
Sanyo Medium E227 Wordwise E39.95
Fidelity E2I 7 VIEW E59.95
JVC Medium El 99 Gralpad E143.75
JVC High E272 Sideways ROM E43,70
Ferguson MC101 TV/Monitor P.O.A. Graphics ROM E33
DISK DRIVES
Opus, Pace, Cumana

Disc Doctor
Datagem
AMS Mouse

E33
E129,95
E89.95

Trackerball E59.95

PSOI SSAOTr1OOK 119 95
PS03 OS/40 801/4006 189 00
P003 DS/40 801/8006 359 00

BC COMPUTERS: P A C E  5.25" DISC DRIVES:

ELECTRON COMPUTER:
Electron
Plus One Interlace (Printer/Joystick)
Plus Three Interface (DFS(Disc Drive)

TORCH COMPUTERS:
zso Disc Pack
780 2nd Processor Card
Graduate

CONET SYSTEM:

XPANSION BOARDS:
IL Sidewise ROM Board
es 1320 RAM Expansion Board
es B12 Sideways ROM Board
es Board Complete

SOLIDISK PRODUCTS:
Solidisk 326 Sideways RAM
Solidisk 966 Extension
Solidisk 128K Sideways RAM
Solidisk 2566 Sideways RAM
Solidisk OD/OIS Interface
Eprom Programmer
Eprom Eraser

EZ3
EDUCATIONAL & INDUSTRIAL ENQUIRIES WELCOME

12900
59 95

229 00

75080
299 00

1149 99

43 70
79 95
4608

its DO

57 95
92 00

149 95
POA

39 95
20 95
20 95

CUMANA 5.25" DISC DRIVES:
cs:00 SSADT,'1006 (PSU) 1 5 9  95
CS400 MAO-801'400K (PSU) 2 1 5  95
C01300S DS/40-801(800K IPSUI 4 1 4  95

CUMANA 3.5" DISC DRIVES:
CSX351 100K 401 (No PSU)
C5X354 400K 40-801 (No PSU)
CO358 800K 40801 Dual (With PSU

DISC UTILITIES:
View Index
View Printer Driver Generator (New)
Hi-View
Acornsoft Database
Clams Betabase 401801 Available
Clues Graphdisk 40/801 Available
Claret Replica II Disc Copier 401
Clares Replica II Disc Copier 80T
Claret The Key 4011301 Available
Beebugsoft Masterfile II

DISCS
Mr Floppy
PRINTERS:
Cannon PW-1080A/KAGA
Cannon PW11564/KAGA
Epson RXII(JET
Brother M1009
JUKI 6100 Daisywheel
JUKI 220 Daisywheelapewriter
Shinwa CP80A
MONITORS:
Microvitec Cub Standard
Microvitec Cub Medium
Microvitec Sinclair QL Monitor
Zenith Amber
Zenith Green
Phillips Green
Phillips TV,Monitor

MODEMS:
Pace Nightingale inc Commstar ROM
Pace Nightingale
Telemod 2
Telemod 3
Telemod Software BBC User/User

JOYSTICKS:
Sure Shot Joystick
Voltmace Delta 146 Handset
Voltmace Delta 311 Dual

CONTROL/ROBOTICS
AMX Mouse
Commotion EVI/SS

Please phone for our price list
All prices include VAT, Post A Packing

E9 (Large items) f  1 (Small items ROM's etc(

R A I N F O R D  I N D U S T R I A L  ESTATE,  M I L L  LANE,
R A I N F O R D ,  ST.  HELENS,  M E R S E Y S I D E

P H O N E  074488 5242

VISA

139 95
199 95

) 4 2 9  95

14 95
11 50
59 80
15 35
25 00
12.95
11 95
11 95
12,95
19 00

16 50

330 00
415 DO
275 00
199 95
399 00
299 00
9900

210 00
299 00
275 00

99 DO
99 00
94.00

228 00

159 85
136 85
84 95

159 00
19 95

18 95
14 95
19 95

BBC BUSINESS SOFTWARE
Microsimpiex 2 8 7  50
Gemini Integrated Accounts 9 9  95
Sage Accounts 4 3 1  25

89 00
129 00

PLOTTERS
Penman Plotter 2 7 4  85
Wattanabe A3 Plotter P O A
Acorn Plotter Drivers 7 9  95

DOUBLE S I D E D  8 0  TRACK D I S C
DRIVE

& SOLIDISK DDFS 1.9 £199 inc VAT
(2.0 DDFS ROM El 0 extra)

WE HAVE A RANGE OF BUSINESS & WORD PROCESSING PACKAGES BASED
AROUND THE BBC A TORCH COMPUTERS

ACORN APPROVED SERVICE CENTRE
Our workshop offers a comprehensive service including Repairs and Upgrades by our own engineers

Shop open 9-6 Mon Sat

AP
Ail
&II
Al l
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LARGEST COMPUTER CENTRE
in

MANCHESTER
BBC, COMMODORE, MEMOTECH, SINCLAIR,

SHARP, SANYO, AMSTRAD, QL,
EINSTEIN, ADVANCE 86

DEALERS

COMPUTER STATIONERY, DISKS, PLUGS, SOCKETS, CABLES. ETC.
TELEPHONE ANSWERING MACHINES/CORDLESS PHONES: NOW IN STOCK

Wide range of books, software (educational software specialist).
Showroom, demonstration facility. Prices include VAT, all items

available mail order Personal Export scheme
Suppliers Is Universities and all leading Schools

OFFICIAL DEALER FOR ACORN MICROS IN THE SCHOOL SCHEME

MIGHTY MICRO lAmiSHERWOOD CENTRE
268 WILMSLOW ROAD

FALLOWFIELD, MANCHESTER
TEL: 061-224 8117

R.S.D. CONNECTIONS
• ,ONNECTORS IOC rOr SHROUDED HEADERS

WITH EJECI tNr.
LOCKING

tOC 0  CONNECTORS

Care
l e g e

10 way  t r i o
14 wey
16 w a y  E  I 6 0
20  way  E  1 9 0
26 way  ( 2  4 0
34 w a y  ( 3  1 0
40 way  t 3  4 0
50-way ( 3 8 6
60-way  ( 4  8 0

cRINTER LEADS COMPLETER tF-h10,,
D i  ONNECTORS

ALL I  METRE LENGTH
( 9 , 9 5
E8 9 5

( 1 6 7 6
( 1 2  7 5
( 1 2 , 7 5
( 1 5 . 9 5

BBC serkel
A M S T R A D
M E M O T E C H
EINSTEIN
IBM PCC
SPECTRUM rn ter face
1 to RS 2 3 2
SPEC TRUm rn te r face
1 to Centronrcs
CENTRONICS t o
Cent ron ics
DRAGON
OL

DIP HEADERS 8 8 C
9091108 STAND

Pins
14 O O p
16 E l  0 0
24 E l  4 0
28 £ 3 . 9 5
40  f  2 1 5

PHONE C O N N S

Sur face masrer
lack socket  ( 3 . 7 5
Surface ex In  socke t  C 2 , 5 0
Duet out le t  adaptor  £ 4 . 2 5
Lone lack coed 3mt  r £ 1 . 8 5
BT tack p lug 4 8 p
4 core cable per me t re  1 5 p
Se s u r f a c e  n o d s  s h u t t e r e d  B r
app roved

D l i  t i  R U M  E XI IENSION LEADS

CUSTOM A s s F M R I  d  s
6 inch ex tens ion  cattle M  to  E
6 arch M  to  2 C s

onch ex tens ion  cable M  to  P
Other  conv igo ta r i ons  made ru

Wr i te  or o n o . ,  in r  ° b o r e

TRADE
ENQUIRIES
WELCOME

o r e .
Elbow
PCB
CO 8 5

i l  2 0
( I  3 5
( 1  6 0
CI 9 5
( 2  0 0
( 2 2 5
( 2 6 0

2 Row
Socket
CO 8 0
EO 90
If 1 0 0
(1  2 0
( I  4 5
C l  130
CI 8 5
( 2  0 0
( 2  2 5

CO 7 5

( 1 0 . 7 5

( 1 5 . 2 0
( 9 . 9 5

11 0  1 5

Heavy d u t y
sland

Vinyl  covered in
BBC, covers to

march
ONLY C 1 2 . 9 5

-  C2 3 0  p & p

Suervht M I N  Ang le
10 way
14 w a y  C u  GO E 1 . 2 0
i 6  way  C I  2 5  ( 1 , 4 5
20 .way  C l  4 0  X 1 . 6 0
26.way t  1 7 0  E l  9 5
34 w a y  ( 2  0 0  ( 2  3 0
40 way E 2  1 5  ( 2 . 4 5
50 ,way  ( 2 . 3 0  E 2  6 5
60  wey  ( 2 4 5  ( 2 8 6

Dual disk i l t k ie  tee  E 1 0 . 2 5
Single disk d o v e  i n ,  E 7 . 2 5
7 pen D IN  p lug  t o  2 E 3  5mcn

I 5 m  Jack p lugs  E 2  2 5
5 Pin DIN N o g  t o  2E 35rren

l x  2 Sown Jack  p lugs  C 2 . 2 0
6 Pro D IN  P lug  t o  6  Pin

DIN Plug ( 5 . 9 5
2s3 .5 to rn  J a c k  p l u g s  t o

2 . 3  5 n l m  J a c k  p l u g s  t o
( 1 . 2 5

7 Pin D IN  p lug  t o  5 9 , 0
DIN plug ( 1 , 9 5

7 Pin D I N  P lug  t o  3  pre D I N
plug a n d  2 , 5 t r r n  J a c k  p r o p

( 2 . 2 8
7 Elln D I N  p lug  t o  7  P in

OIN Our )  £ 2  2 5
5 Pie D o m i n o  Plug t o  Son, ,

Domino  p lug C I  9 5
Phone, Plug t o  Coas ta l  T V

A e r e l  p lug 9 5 p

f S t l f  CONNECTORS

2023 wen i Z s t i l  C  1 8 5
2E28 way  ISpec i ruml  1 E 2  1 0
2E6.way VIC 20,64 C I  2 0
2x 12  w a y  E  1_60

DOUBLE SIDED PLUG
BOARDS

1081 2 3  o, v  2 5
Spectrtan 28  * e y  E  I 5 0

M I E D M I N I
BBC 6  p in  to  s ta , i  p iug  f  4 9 5
BNC p lug  to  phono  plug ( 2  9 5
01  t o  coNur  m o u l t ° ,  E  4 ,95
OL to  mono  mon i t o r  E  1,25

( 1 0 , 5 0
( 1 4 . 7 5
( 1 0 . 7 5

9 w a y
IS way
25 way
37-wae

9-way
10-way
14 w a y
IS  wee
16 w a y
20•way
24 way
25 way
26-way
34 w a y
37 way
SO way
SO way
60  way
BA w a y

Melo
E2 7 0
( 3 2 0
( 3  BO
I S  9 0

Female
f 3  20
( 3 7 0
( 4 4 5
( 6 8 0

M P H I N O L

35 w a y  p lug ( 4 9 5
36  w a y  socke t  5 5 9 6

Solder Sucker e l a n
9 *gay 7 5

I S  way 9 5
25-way  E l  SO
37 w a y  C 2  40
HOODS 9 0

remote
00

c i  s o
E I 9 0
( 3 2 6

,t r I o  Io o s ,  o ,

Grey B o n b o n
13 2 4
IS 2 8
18 3 2
20 3 6
22 4 0
ao 5 0
36 6 0
40  6 5
45 7 0
60 8 0
65 8 5
70 9 0
95 E  I 2 5

CI 1 0  C r 4 0
CI 1 5  C I  s o

B B C
J O Y S T I C K

DELUXE
JOYSTICK fo r
BBC M I C R O
Ens dorect ly

into BBC M i c r o
analogue v o n

E 1 2 . 0 5

ANY COMBINAT ION OE
IOC &  RIBBON CABLE

, [ A D S  M A O (  I S  S p o r e

rPlease add ,
15% VAT  F r e e  p&p C W a  or  use

R.S.D. CONNECTIONS LTD, Dept. AU4
1 0 0 2 0  5785
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Get to know

yourself
'Know Your Own Personality', Mirrorsoft/
Ivan Berg Software, BBC B and Electron,
£9.95 (disc 02 .95 ,  avai lable only  f rom
Mirrorsoft direct)
THIS program i s  a  computer ised ver -
sion of  the book of the same name by
Hans Eysenck and Glenn Wilson, pub-
lished 1 0  y e a r s  a g o ,  a l t hough  o n l y
three o f  t he  b o o k s  s i x  tes ts  a r e  i n -
cluded on this software.

These tes ts  a r e  s a i d  t o  measure ,
respectively, y o u r  extrovers ion/ in t ro-
version factor, your emotional stabil i ty
and y o u r  t ough / tende rm indedness
quotient.

Each test consists of 70 questions, to
which y o u  respond  < 1 >  , <  2> , o r
< 3 >  a c c o r d i n g  t o  y e s / n o / c a n ' t
decide. W h e n  y o u ' v e  a n s w e r e d  t h e
questions the results are shown in bar
chart form, together  wi th  background
comments about your var ious charac-
teristics, and can be stored on tape or
sent to a printer.

By an odd coincidence I had a copy of
the book with the tests completed. So I
was able to compare my answers now

Can y o u  h o n e s t l y  s a y  t h a t  y o u
honour y o u r  commI tments  m o r e  H a i n
eost  p e o p l e !

=LEASE 4CSAChC

M I  Y E S

Nogg NO
gommi C A N ' T  DECIDE

MEEll

with those o f  10 years  ago  and  they
were almost identical:

The computer  i s  cer ta in ly  a  m u c h
faster and easier vehicle for doing the
housekeeping than the book, where  a
cumbersome system o f  t icking off  the
answers, a d d i n g  y o u r  s c o r e s  a n d
making your own marks on the graph is
called for (if, unl ike me, i t  doesn't take
you 35  at tempts be fo re  t h e  p rog ram
loads, that is!), and the bar graphs are
well presented.

The ques t i ons  h a v e  b e e n  r e p r o -
duced abso lu te ly  fa i th fu l ly  f r o m  t h e
book and no attempt made to clear up
ambiguities in the original h o w  do you
interpret ' D o  y o u  l i k e  en te r ta in ing
people', for example? I not iced that 10
years ago I answered 'No' to the ques-
tion 'Do you always wear a seat belt?'
whereas th is  t ime  round  I  answered
'Yes': The reason is nothing to do with
my a t t i tude t o  s e a t  b e l t s  chang ing ,

1S O F T WA R E  R E V I E W S

merely that the law has changed in the
intervening per iod and I don ' t  want  to
get prosecuted by the police! Neverthe-
less, t h e r e  a r e  enough  quest ions  t o
answer i n  each  tes t  wi thout  you r  re -
sponse to individual cases affecting the
overall picture too much.

Psychologists, fo r  obvious reasons,
tend to be both bland, flattering and ex-
tremely general in their descriptions of
people they 've  n e v e r  met .  S o  i f  t h e
program t e l l s  y o u  y o u ' r e  'asser t ive ,
impulsive, c rea t i ve ,  amb i t i ous
don't kid yourself that others don't think
you're a homicidal maniac from whom
society should be protected!

Still, i t 's  a  good program i f  you l ike
this sort of thing and, since inputting the
answers to the questions is so easy, a
good introduct ion t o  the  fun  o f  home
computers. S i m o n  Daily

Bear necessities
'The Sting', Gemini, BBC B, E9.95
BRUNO the  b e a r  and  Te d d y  the  cub
against the  wor ld  — oh, a l l  r ight ,  I ' m
exaggerating. Bruno is greedy; he likes
fruit and is not above swiping it from the
orchard. The enemy on this occasion is
a w a s p  w h i c h  b l u n d e r s  a r o u n d  t h e
orchard. Shou ld  eve r  the  twa in  m e e t
Bruno turns his badge in and h is  toes
up. He can hide behind logs and some-
times temporar i ly  stun the  wasp  wi th
an aerosol.

The f r u i t  i s  s ca t t e red  a b o u t  t h e
corners o f  the orchard and  has  to  be
eaten b y  B r u n o  i n  a  s e t  sequence.
Clearing one  lot  of  frui t  gives you the
chance t o  s c o r e  b o n u s  p o i n t s  b y
moving through a  maze and reaching
good o l '  Teddy,  b u t  that  wasp  i s  st i l l

involved, bumbl ing around and crash-
ing into things. You also have to avoid
wandering po ison mushrooms on  the
long march to Teddy, or you don't  get a
bonus.

You have three lives. The action gets
more c o m p l i c a t e d  w i t h  d i f f e r e n t
shaped o r c h a r d s  a n d  m o r e  l i t t l e
caches of fruit as you go on.

Controls a r e  s imp le  t h e  up /down/
left/right variety. The graphics are OK

without b e i n g  s p e c t a c u l a r  a n d  t h e
sound is confined to bursts of the Scott
Joplin classic.

Not a bad game. which would prob-
ably appeal to the younger members of
the family.

Harry Sinclair

Bumpy

flight
'747 Flight Simulator', DACC, BBC B and
Electron. E9.95

WITH g rea t  pat ience and adjust ing o f
volume. I  eventual ly managed to load
the program, one  of  the vast range of
flight s imu la to rs  cu r ren t l y  ava i lab le ,
which I found to my horror was written
entirely in  Basic!  The  screen presen-
tation is very poor, although there is the
option to use a joystick.

You have  to  dec ide the  quant i ty  o f
fuel and passengers for your flight and
whether to land or take off. The cockpit
is then  d r a w n  s low ly,  conta in ing t h e
usual d i a l s  — altimeter, compass,  e tc ,
including var ious fa i lure repor ts  such
as e n g i n e  f i r e s  a n d  b r a k e  fa i lu res ,

which al l  add to the excitement. Sadly
it's only drawn in two colours, but you
can change  these t o  you r  taste. T h e
plane is then in your hands to crash, or,
possibly, to fly!

In all there are •about 30 keys to be
pressed, con t ro l l i ng  b rakes ,  l a n d i n g
gear. flaps, direction, etc.

The pi lot 's  v iew i s  very  disappoint-
ing t h e  horizon never moves and the
only scenery is the runway.

All bad things aside, the program is
simple yet  effective and the program-
mer rea l l y  seems to  know  what  he 's
talking about.

The accompanying instruction book-
let has in-depth informat ion about  the
basic concepts of flying, as well  as the
instructions, wh ich  is  quite unusual: I t
explains how each instrument helps to
manoeuvre t h e  a i rc ra f t  a n d  w h e n  i t
should be used. In fact, i t  makes up for
the b a d  u s e  o f  c o l o u r,  s o u n d  a n d
graphics. J o n a t h a n  Gill
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"a very good program o v e r a l l  rating 92% " A + B Computing
"excellent" Which? Software Guide

PRICE Disk orders, state 40 or 80 track (add £3 for overseas orders).
Write or phone for further details (0582) 33858 (Ansaphone Service).

£31.95 ALL PROGRAMS ARE NORMALLY DESPATCHED BY FIRST CLASS POST
WITHIN 24 HOURS AND ARE GUARANTEED FOR 12 MONTHS. Available

05.95 MAIL ORDER only.
£24.95

Send cheque/PO etc to Synergy Software 7, St Andrews Close, Slip End,£17.95
£24.95 Luton, LW 40E.

t,-

EASIPLOT

O T T  I C E  C O N S U L T S

' : • " "  c • B R E  S U E O T

/TVS:4Val

4 ' 0  •
M S C &  N O  •  S

B I O G R A M  is a n e w  concep t  in
c o m p u t e r  s o f t w a r e

For less than the cost of most ROM
software the BIOGRAM SYSTEM provides
you with the tools to control your state of
relaxation and response to stress.

BIOG RAM uses proven biofeedback
techniques to provide you with audio/visual
impressions of your physiological and
psychological state.

Your stress level is detected by two
electrodes and is converted and relayed to
the computer by the electronic B10-
MODULE. The BIOGRAM software
translates this signal into a form that will
enable the user to learn to influence his own
state of mind.

BIOG RAM is FUN and EASY to use, just
plug in the module, attach the electrodes
and choose your program. Ready to run in
seconds.

SHARE ANALYSER

Share Analyser is a comprehensive
reporting, analysis and charting package
for the BBC Micro. Transaction and share
price databases are built up for each share
name and a variety of report and analysis
facilities can be instantly accessed. Reports
can be produced on any printer. Share
Analyser is easy to use and is supplied with
a comprehensive Operating Manual.

Prices include p + p etc no  extras

Biogram (cassette or disk). .BBC B only
Easiplot 1 (cassette). .BBC B & Electron
Easiplot 3 (including Dataplotter - disk)
Share Analyser (cassette). .BBC B & Electron
Share Analyser (disk)..BBC B only

'an excellent program' Micro User-Jan 85
'an invaluable aid' Northern Echo
'very highly recommended' Which? Software Guide
'Excellent investment' Luton News

All Easiplot and Share Analyser specifications are for

'PROFESSIONAL Software for the BBC Micro'

Easiplot is a sophisticated and user friendly
BUSINESS and EDUCATIONAL graph
package. Voted the 14th best educational
program, Easiplot has come to be regarded
as an outstanding business package and
excellent value for money.
This latest version is configured for single
or dual disk drives and is compatible with
screendump ROM's enabling large or small
graph printing.
Ideal for VIEW and WORDWISE reports.

BIOG RAM

• • • • • • • • • • • • • • • • • • •
• • • • • • • • • • • • • • • • • • •
• • 1 1 1 1 1 1 1 P . T . - - , -  '111111111111111•1
E r • — • " P L i d i E M E E M E N • . . - - 1 E M E E
E r  - 2 P R I E 1 . 7 1 1 % 1 1 1 0 1 M i s  I • M •
•  A i r  a i 'Au.v.;:1101K,s'Nk...,-.7,16%.111MEra , M t . 10111111:164111101,1•11
iv/pv/1 M N

1 1 • 1 1 1 1 r  .,11111 M I &  as Mir la ollf ,1111106111116
M I L
. 1 1  1 1 . 1

M E

E R  ' 1  . 0 0 1 1 1 k ,  1 1 1 1 1

M O ,  ) 1 1 M M E
E E L  I. A M E I
• M • W
M E M  M E E
M E E R  M E M
M E M  A M .
• • • • •  ' 1 1 0 1 / 1 0 '  M I N I M
M E M  . • •  A f  R E N E
M E M  A ,  A S  N E N E
111••1W i d l n i k  IMMO
I N E L F A I I I I I E M E M E M I I M 0 1 . 1 1 1
E m e m o m m E m o n o n m E o l e a s

FACILITIES INCLUDE:
*Up to 20 share names per portfolio per
disk
*Use as many disks as you require
*Capacity per disk - 20,000 whole number
share prices and 320 purchase/sale/
dividend records
*Reports include Valuation, Profit
Statements, Movement Analysis,
Transaction Reports etc
*Graphics facilities include Moving
Averages, Rise and Fall, Superimpose,
Magnification, Grid, Screenwrite,
Screendump etc
*Adjusts for scrip issues etc
*Provides access to screendump ROM's
EXCELLENT VALUE at E24.95- ask for full details.

COMPREHENSIVE FACILITIES INCLUDE:
*Line, Bar, Pie, Scatter and Data charts
*5  line or bar merging
*Bar/Line conversion option
*Auto or manual scaling
*Comprehensive label and edit facilities
*Screendumps for Epson compatible

printers
*Save/Load options on single or dual

drives
*Provides easy access to screendump

ROM's
*Grid and screensave facilities
*56 page USER MANUAL

ONLY E24.95

The BIOGRAM system comprises an
electronic bio-module fitted with plugs and
electrodes and a suite of programs on disk
Or cassette.

The BIOG RAM software package includes:

*RELAXOGRAM - a multi-level relaxation
trainer and progress tester.

*LIE DETECTOR -a graphical lie detector
with an automatic interrogation facility.

*P.REDUCER -a programmable phobia
identifier and reducer.

The comprehensive user Manual provides
many examples of biofeedback applications
and experiments to try.

HARNESS THE POWER OF
BIOFEEDBACK- LEARN TO CONTROL
YOUR FEARS, PHOBIAS and STATE of
TENSION. AN INVESTMENT FOR THE
WHOLE FAMILY AT E37.95

%%Mit  .de-
PRIEE%

the disk version. FULL DETAILS OF ALL OUR PRODUCTS ARE AVAILABLE ON REQUEST.
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Creative

colouring
'Electronic Colouring Book'. Addison-
Wesley Software, B B C  a n d  Electron,
E9.95

rvE forgotten w h a t  i t s  l i ke  t o  m e s s
about w i t h  p a i n t  p o t s  a n d  c rayons .
From what  I remember  about my own
children's creat ive bursts, the  exci te-
ment seemed to  centre on how  many
different colours they could get on the
ceiling be fo re  I  s tar ted  lay ing  a b o u t

them with my trusty club. This program
takes the mess (and possibly most  of
the fun) out of the process.

Eighteen out l ine drawings a re  p ro -
vided for the little dears to colour. First
the main program is  loaded and then
you can load in one of the drawings i f
you wish.  Four  o f  the drawings have
colourings which can  a lso  be  loaded
from the tape. Down the right-hand side
of the screen is the colour palette which
contains qu i t e  a  f e w  n e w  c o l o u r s ,

obtained by pixel mixing t h e r e  are 35
colours i n  a l l .  Mov ing  t h e  cross-hai r
sights onto a colour using the keyboard
or joyst ick enables you then to  move
over a section of the picture, press 'P'
and see the whole of that section fi l led
in. You don't  have to use the drawings
provided — you  c a n  m a k e  y o u r  o w n
using the 'draw' faci l i ty, and drawings
and colourings can be saved.

1S O F T WA R E  R E V I E W S

There are options to redefine colours
and to let the machine cycle at random
through a  s e r i e s  o f  c o l o u r  c o m b i -
nations. The outline drawings provided
are excellent and it 's difficult to believe
that low resolution mode 2 graphics are
used.

All qui te pretty and certainly eas ier
on the carpets and wal lpaper,  but  is i t
as much fun?

Harry Sinclair

Magic carpet

'Sinbad'. Virgin Games, BBC, £7.95
VIRGIN g a m e s  h a v e  r e c e n t l y  b e e n
making noises to the effect that they are
trying t o  improve  the i r  sof tware l is ts
and thei r  somewhat  shaky reputation.
Sinbadis one of the first offerings in this
new wave.

The c o m p a n y  h a s  r e m o v e d  i t s
header page from this game r a t h e r  a
shame s ince i t  was  one  o f  the i r  best
features in the past. and i t  loads com-
mendably quickly to  d isplay the stan-
dard control keys, which are not rede-
finable. The game features a very lanky
Sinbad c l imbing up  and down a  rope
ladder to his magic carpet and trying to

convert things that look l ike cold-cure
tablets into things that look l ike angry
tape cassettes. If you touch a converted
creature y o u  a r e  k n o c k e d  o f f  y o u r
perch onto the ground and have to jump
on again when the carpet comes within
reach.

Changing al l  the wei rdos into other
odd creatures moves you to the second
game. which has Sinbad on his carpet
flying o v e r  t h e  ear th ,  w h i l e  avo id ing
asteroids wh ich  z i ng  pas t  i n  a  fa i r l y
convincing attempt at 3D. If you hit any
rocks, y o u r  e n e r g y  i s  sapped .  T h i s
stage las ts  as  long  a s  i t  took you  t o
complete t h e  p rev ious  s tage.  w h i c h
would be a  c lever  idea i f  avoiding 3D
asteroids was new or exciting.

After this interlude it 's back to jump-
ing o n  carpets  and  changing f loat ing

rocks t o  hyster ica l  a lbatrosses.  T h i s
time you also have to avoid a very wide
spider w h o  a l so  saps you r  energy  i f
touched. A l l  t h i s  e n e r g y  i s  b e i n g
drained a w a y  w i thou t  anyone  te l l ing
you about  it, unt i l  i t  has  run  out. The
higher levels feature snakes as well.

The h i g h  s c o r e  sc reen  s h o w s  t h e
percentage o f  t h e  j ou rney  y o u  c o m -
pleted. Virgin advert ise Sinbad as 'fun
for all the family'. My three-year-old cer-
tainly enjoyed it, but I wasn't inspired to
try for 100 per cent. S i m o n  Williams

Pick off a

penguin
Tengi'. Visions, BBC A/B (32k, OS 1.2)
and Electron, £5.95

IN Peng i  you a re  a  cute l i t t le penguin
who wanders around a freezer dodging
snow b e e s  a n d  k ick ing  ice-cubes a t
them. The  idea  is  to  k i l l  a l l  the  nasty
bees in this way, or alternatively entice
them o n t o  t h e  s u r r o u n d i n g  f e n c e ,
where you can electrocute them.

Another way of moving onto the next
screen is to line up the three diamonds
lying around — not as easy as it sounds.
(Don't k i c k  t h e  d i a m o n d s  i n t o  t h e
corners o f  t h e  sc reen  because  y o u
won't be able to kick them out again.)
As t h e  g a m e  progresses,  m o r e  a n d
more bees  appear,  and  a s  you  w o r k
your way through the 30 screens, you
wonder why they keep coming back for
more.

The program is well documented and
is 100 p e r  cen t  mach ine  code.  I t  i n -
cludes a high score table and a practice
mode i n  wh ich  you  can  p l ay  t o  you r
heart's content  wi thout  gett ing k i l led.
Other features are  — redefinable keys,
sound o n  o r  o ff ;  p a u s e  a n d  va r ious
bonuses.

The game is of a very high standard.
Colour, sound and graphics are used to
their full extent, although the game isn't
as original o r  exciting as I would have
liked. T h e  3 0  i c e - c u b e  m a z e s  a r e
almost identical but,  I must  admit, i t ' s
addictive. J o n a t h a n  Gill
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MIGHTY MICROMO
AMX M o u s e ,  A d v a n c e d  M e m o r y
Systems. Woodside Technology Centre.
Green Lane, Appleton, Warrington WA4
5NG, E89.95 inc VAT

THERE is probably more jargon in the
computer w o r l d  t h a n  i n  a n y  o t h e r
hobby, a n d  i n  t h e  l a s t  y e a r  o r  t w o
another w o r d  h a s  j o i n e d  t h e  e v e r -
increasing vocabu la ry  — t h e  mouse .
This is a free-moving hand-held object
with one ,  t w o  o r  th ree  but tons.  T h e
base conta ins a  bear ing  mechan ism
that al lows the user to roll i t  across the
desk top.  W h e n  u s e d  i n  conjunct ion
with su i tab le  sof tware,  i t  m a k e s  t h e

ACORN USER APRIL 1985

A mouse in the house (or office) is an
asset not a pest, says Bruce Smith

keyboard obsolete,  a s  p rograms and
tasks b e c o m e  c o m p l e t e l y  m e n u -
driven, a n d  c o u r s e s  o f  a c t i o n  a r e
chosen by moving a mouse-control led
cursor across the screen to a part icular
item (this might be a number,  let ter or
small picture). The cursor movement is
controlled by rol l ing the mouse across
the desk-top in  the appropr iate di rec-
tion. When i t 's in your chosen posit ion
you p ress  a  but ton o n  t h e  mouse  t o
make the selection (like hitting a key on
the keyboard), and the program recog-
nises it and acts accordingly. Until now
only t h e  l a r g e r  bus iness-or ientated

micros, such  a s  t h e  Macintosh, p r o -
vided such a  dev ice — a  t rend which
may now be reversed by the introduc-
tion of the first ' low-cost' mouse for the
BBC micro.

The AMX Mouse is a complete pack-
age at under 9 0  that includes the mouse
itself, a  connecting cable, a  sideways
ROM incorporat ing the  'dr iv ing '  f i rm-
ware a n d  s o m e  exce l l en t  casset te-
based software.

Installing the AMX Mouse is straight-
forward. The ROM plugs into a suitable
sideways ROM socket, while the mouse
connects v ia  the user  port. The  AMX
Mouse feels good, fitting snuggly into a
cupped hand. Three red buttons project
from the front of the black plastic case
and a r e  e a s i l y  man ipu la ted  b y  t h e
middle th ree  f ingers,  whe the r  you ' re
left or right-handed. A metre of cable is
supplied and al lows remote operation
of the mouse.

Selecting the user port  as the inter-
face to the Beeb is a good move as i t
frees the analogue port  for joystick or
other appl icat ions — though I  suspect
the cho ice  w a s  made  fo r  reasons o f
ease of interfacing.

On t h e  techn ica l  s i d e ,  t h e  A M X
Mouse uses on ly  f ive b i t s  o f  the por t
(bits 0, 2, 5, 6 and 7) plus the two control
lines, CB1 and  CB2. 6502 second pro-
cessor compatibil ity is guaranteed.

With t h e  mouse correct ly  instal led,
powering-up t h e  B e e b  d i sp lays  t h e
MOUSE OFF message along wi th  the
usual sys tem deta i ls .  T h e  mouse  i s
activated by  typing •  MOUSE ON. This
command r e - d i r e c t s  t h e  o p e r a t i n g
system vectors EVENTV and KEYV into
the AMX ROM, thereby rendering them
unavailable f o r  a n y  o the r  u s e  — i t ' s
possible t o  r e c l a i m  t h e m  b y  t yp ing
*MOUSE OFF.

One o f  t h e  f i r s t  u s e s  o f  t h e  A M X
Mouse is in editing programs. • MCUR-
SOR ON al lows the mouse f irmware to
grasp control of the screen cursor. The
three mouse buttons can then be pro-
grammed using •BUTTONS to emulate
any t h r e e  keyboard  keys .  T h e  b e s t
combination is Return, Copy and Delete
for easy editing. This can give you sore
fingers, however,  as  there i s  no  auto
repeat facility on the mouse-keys so. for
instance, every character to be copied
requires a n  ind iv idua l  bu t ton  p ress .
Alternatively, f requently used function
keys m a y  b e  selected. U s e  o f  •BUT-
TONS i n  con junc t ion  w i t h  •FX228,1
allows use of the mouse in View.

The mouse is astonishingly sensitive
to movement ,  b u t  t h e  inc lus ion o f  a
*SENSITIVITY command al lows this to
be tempered to more humane levels!

Included in the f irmware is a set of 64
icons t h e s e  a r e  ra the r  l i ke  a  c ross
between user-def ined characters  and
sprites. In fact, each icon is constructed



from four characters displayed on a  2
x 2  character grid. Each icon is  al lo-

cated a number in the range 32 to 95,
and may  be  displayed o n  the  screen
using *ICON n. x, y  where n is the icon
number and x  and y  the TAB co-ordi-
nates. Figure 1 shows the icons always
on tap: these may be added to using the
Icon Design package.

Icons can also be used to replace the
mouse 'cursor o r  pointer, as it is more
correctly known. The pointer must first
be turned on  w i th  *POINTER ON, fo l -
lowed by  *POINTER n, where  n is  the
number of the icon to be used. A second
parameter m a y  a l so  b e  spec i f ied  t o
allow a background mask to be chosen.
The three commands •SHOWPOINTER,
*MOVEPOINTER a n d  *HIDEPOINTER
allow the pointer icon to be displayed,
erased and moved around the screen
by the mouse.

Windows may  be  incorporated in to
programs by use of the *WINDOW com-
mand. T h i s  a l l o w s  m u l t i p l e  t e x t
windows to be drawn into the screen,
rather as  w i th  a  VDU28 sequence. A
title string may be specified as the last
*WINDOW parameter,  i n  w h i c h  c a s e
this w i l l  b e  pr inted a t  the  top  o f  t he
window. A n y  t e x t  i s s u e d  w i l l  b e
directed t o  t h e  l a s t  def ined w i n d o w.
This c o m m a n d  a l l o w s  ' p u l l - d o w n '
menus to be created.

Other c o m m a n d s  i n  t h e  m o u s e
vocabulary are •DEFINE, which a l lows
user icons to be loaded into memory;
*DESK, wh ich  c lears  the  screen t o  a
grey desk-top pattern: and  *UPDATE.
This command can be used in conjunc-
tion with the OSWORD call provided for
assembler use to al low the status of the
mouse to be read and acted upon.

Inevitably there are drawbacks with
the system. It is not compatible with 20k
RAM extension boards t h e  Aries B20,
for example—which is  a great shame.
The system requ i res  a  1.2 OS  t o  b e
installed, which presumably puts it out-
side t h e  r e a l m  o f  1 . 0  owners .  T h e
°SWORD c a l l  i m p l e m e n t e d  i s  c a l l
number 64, which is not one designated
by Aco rn  f o r  commerc ia l  expansion,
and s o  cou ld  m e a n  t h a t  t h e  sys tem
might n o t  b e  compat ib le  w i t h  f u tu re
Acorn products.

The manual suppl ied is  too skimpy,
and d o e s  n o t  i n c l u d e  t h e  c o p i o u s
examples i t  should.  I t  a l s o  conta ins
several d iscrepancies.  F o r  example ,
the command •END is used frequently,
but is  not documented. The *POINTER
command is also referred to as *POINT
which, if used, will cause an error.

The manual makes no mention of the
fact that the system can only be used to
its fu l l  potent ia l  i n  m o d e s  0  a n d  4  —
which a lso means that i t  is  l imi ted to
just two colours.

The system i s  ve ry  versat i le,  h o w -

ever, and this is best shown in the sup-
port packages suppl ied o n  tape.  T h e
Icon Des igner  ment ioned ear l i e r  i s  a
good example.  The whole program i s
written i n  Bas ic  and a l lows  rea l  t ime
movement of icons around the screen.
Using the arrow pointer, icons may be
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picked u p ,  ca r r i ed  a n d  depos i ted  i n
the des ign ing  a r e a  w h e r e  t h e y  a r e
drawn l a r g e r  t h a n  l i f e .  U s i n g  t h e
pointer and mouse buttons, individual
icon pixels may be set or cleared. The
finished des ign  m a y  then  b e  car r ied
back down to one of the positions in the
file and deposited. User defined icons,
which a re  numbered 0  to  31. m a y  be
loaded and saved from or to an appro-
priate medium.

The A M X  A r t  p rog ram i s  t he  ma in
software package (produced b y  El l io t
Software) and would mer i t  merchand-
ising on its own. Across the top of the
screen a r e  headings, and  b y  mov ing
the pointer to one of these and pressing
a button, a pull-down menu wil l  be dis-
played f rom which a  fur ther  select ion
can be made.

The u p p e r  r igh t -hand  s i d e  o f  t h e
screen c o n t a i n s  t h e  a r t i s t ' s  i n s t r u -
ments, selected by moving the pointer
and press ing t h e  appropr ia te  button,
and these inc lude penci l ,  sp ray  gun,
roller, eraser, boxes, circles and text.

Below t h e s e  a r e  t h e  s p r a y - s i z e
boxes w h i c h  d e t e r m i n e  t h e  t y p e  o f
spray used by the spray gun.

The bottom sect ion of  the screen is
given over  to the pattern boxes which
determine the  pat tern produced b y  a
spray or fill routine, and include every-
thing from the occasional dot to wicker-
work. The AMX Art package is simple to
use. T h e  m o u s e  i s  man ipu la ted  t o
select a n  i n s t r u m e n t  w h i c h  n o w
becomes the pointer, and, i f  required,
the s p r a y  s i z e  a n d  pa t te rn  r equ i r e -
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ments a r e  c h o s e n .  T h e  p o i n t e r  i s
moved o n t o  t h e  canvas  a n d  t h e  f u n
begins.

A manua l  i s  suppl ied out l in ing the
package and, thankfully, is more infor-
mative than the mouse user guide, and
provides some excellent examples.

The range of uses for the mouse and
AMX Art  are wide. Af ter  you've got the
inevitable in i t ia l  doodl ing  ou t  o f  your
system, char ts ,  d i a g r a m s  a n d  m o r e
serious art applications are possible.

The system's ease of use is typif ied
by my  four-year-old daughter 's  addic-
tion to  the system and  I  n o w  have to
remove her  physical ly f rom the micro
before I can use it! Using the FILE menu
option, d e s i g n s  c a n  b e  s a v e d  a n d
loaded to tape or  disc or  dumped to a
printer. Two printer dump routines are
included — PRINT x  1  d u m p s  t h e
screen in about 4 x  2  in of paper, whi le
PRINT x  8  uses a whole fanfold sheet
of p a p e r.  T h e  p r i n t e r  r o u t i n e s  a r e
Epson compatible. but there is a further
option to enable user dump routines for
other pr inters to  be  incorporated in to
the package.  A  d isadvantage o f  t h e
package is  that i t  is  only avai lable for
use i n  m o d e  4  and  i s  l im i ted  t o  two
colours. A l s o ,  i t  i s  n o t  second  p r o -
cessor compatible, as it addresses the

•":21AIATM7
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Doodling with the AMX Art program

screen d i rec t l y  t o  ob ta in  t h e  s p e e d
necessary t o  ope ra te  t h e  pu l l -down
menus in real time.

In conclusion the AMX Mouse pack-
age is  a  notable step forward in  per i -
pherals for the BBC micro, giving it the
potential o f  opera t ing  so f tware  i n  a
Macintosh manner.

Educational es tab l ishments  shou ld
find the device a posit ive aid, a l lowing
the deve lopment  o f  easy-to-use sof t -
ware, as the pupil is not inhibited by a
traditional keyboard.

Business use  i s  l im i ted  unt i l  pack-
ages that make full use of the mouse's
potential b e c o m e  a v a i l a b l e ,  b u t  I
understand t h a t  A d v a n c e d  M e m o r y
Systems w i l l  b e  deve lop ing  su i tab le
software. As the price is rather high for
it to be  considered an everyday addi-
tion to the home computer system, this
may curtai l  i ts  use by  hobbyists. Cer-
tainly, though, after discs and a printer.
it is worth considering.
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Designed tor the medium to large business
where credit sales, invoicing and Stock
Conttol ate involved. Gemini Integrated
ptograms are suitable tot sole ttadets,
partnerships ot limited companies. MI
r e v u e  a BBC 13 32K microcomputer, and
an 80 COhlilln printer. A double dislc drive
with an Morn  compatible DFS is tequired
tot integtated accounti w h e r e

tog purposes, A

single disk drive may be sufficientendently
modules ate used indep ,  although
this is t h e  Salesnot recommended tot
Ledger and Invoicing module. Thesystem
manuals indicate the  c a p a b i l i t i e scombinations,
tor various disk drive

Why integrated Accounting?
Because it W11.1 retneve information stored
in one program tor use by another arid
stole data in one program which has been
generated by another

t i n i r i a  Cash Book Accountingfor the
 Designed for the Cash based b S M A L L E R  b u s i n e s susiness.
where credit sales are manual This system
allows any sole trader, partnership or
limited company, to transfer all Cash Bank.
Petty Cash arid VAT transactions Onto the
computer, saving h r s  of tediousbook-keeping o u

Containing a prolessiona/ standa
it not on/y "keeps the books ". i d  manualbut alsos
Produces Profit & tos Accounts and
Balance Sheets D/RECT i T OM your
Original entries, together with notes
to the accounts and compantive figure

as48accmhine,, c:.,,, te P r o d u t l  Cod
I:18C : : 0  _4o?ra C  0405 ' 'c   c k  d

B o  - 80 TraCk Ci::: Obip4"07'666;a4:

mut moil," busts.. people with a

t'Clmode:ate wasp of accournitee Pr.:tP;y..'',6
i t ' i t Z : g l e ' ; ' : i T t r h  hitolZ' ' inIt: '  b '

1 a .  Cash Rook M o r o  User A  togusf 1983

RefnalkableSoftwaxe folandiy and Wellle l loned a  Meat ute r o u t e
3anoro Cash !look T h e  Sowsman: -'0otabot 1983

' Gemini have produced a supetb product a  superb example ot the Ptoo [earner' s Art,"
Integrated Accounting Sete A &  BCompuung December !984

VI I  24IC Rom Based Database Management System lot ANY business

•  2 4 K  ROM Based Random Acci-ss Database enth 184 page

•  A l l o w s  searches on any field or COMBINATION of fields to

manual

•  U p  to 9 subsets of data INST ANTLY available and saved to
ANY depth

disk automatically.

• S o r t s  alphabeucal or Numenc on any field ascending or
descending with NO LIMIT on the depth of sort.
Inter faces with 'VIEW and WORDWISE' .
Includes a completely flexible pnnting tommt.
Allows the user to extend the file or add fields after having

to enter data.started

• A l l o w s  up to 5100 User Definable
Records withup to 62 fields pet
record and a maximum file see of
10 Megabytes

•  P e r m i t s  )ust ONE file to exist over
FOUR floppy clisk drive surf aces

•  O t t e r s  a bee format painted screen
which scrolls 120 x 120. and
supports extensive mathematics

•  P r o v i d e s  User defined field re's,
uonal variables and multiple and
single character wildcards

•  E x i s t s  self contained on ROM and
does not require additional °Wines

•  F i n d s  the occurrence of a stnng or partial
on disk

strong in ANY field m the database With
one command

•  W i r e  includes 40/80 Track Apphcations Demonstration Disk
lust

•  D F S  Compatability mcludes -Acorn 0 9, Acom 1 2001115.
Arncom 8, Opus DDOS 3 12, 3.13,3 14, Watford 1.0,1.2, IA,
DNS.  LW, DDOS, Acorn Winchester • S J. Systems Econet,
Winchester To  Otderi, Mo ther  OFFS COnfOrTrUllg to
Acorn System Protocol

f i t •  n • t o t o

•  " D a t a g e m  provides many of the spreadsheet facilities of an
•  P i  es s Comments, -

[nunlike Lotus 1-2-3, „„„„ Combined with a word-processor it
tOrrn5 the basis of a very competent small business system" .
- personal ComPuter News -July 1984

•  " A s  well as as ahem see, Datagem is also very well enclosed
with features which make the setting up, searching and out.
putting from a datable easy and flexible"
- A  8 8  Computing - December 1984
"Datagem stands out tn terms of both pnce and periOnTainCe"
-Acorn User - December 1984

DatoGeM l i o  File Open

liti f l . ,  S t e . " "  B . S c .  t t i t t P.
i c t  1 , 8 4  0 • . 1 1 1  i t t a r l t • t t r i g  i t

M o k i d / 1 /
irthe.ess‘ ll*rsod

;
£129.95

" " '
o I

1. Cont inuous status messages
2. Clear, in format ive  menus,
3. Ins tan t  Calculators e.g. A g e
calculated from todays date ........
au tomat ic  discounts and VAT
calculators ..... average exam results
p u p i l i c l a s s  e t c .
4. Extensive Options.
5. power fu l  search facil i t ies to update
a n y  o f  t h e  f l e x i b l e  s u b s e t s .



S I D E W A Y S  o r  paged ROMs a re  a
feature o f  t h e  B B C  m i c r o - y o u
can de-select  the  Bas ic  ROM i n

your machine and select  one of  three
ROMs o r  EPROMs p lugged  i n t o  t h e
sockets under the keyboard.

In pract ice,  t h e  B e e b ' s  ope ra t i ng
system (OS 1.2) can cope with up to 16
paged ROMs, and a  number  of manu-
facturers h a v e  p r o d u c e d  a d d - o n
boards to extend the number of physi-
cal socke ts  ava i lab le .  M a n y  o f  t h e
boards o n  o f f e r  a l l o w  y o u  t o  loca te
RAM ( r e a d / w r i t e  r a n d o m  a c c e s s
memory) as an aid to EPROM develop-
ment. Th is  's ideways R A M  takes the
place o f  o n e  o r  m o r e  p a g e d  R O M
sockets and cannot general ly be used
for Basic programs. The l ist of boards
in this article summarises the facil i t ies
each offers.

The ma jo r  prob lem w i th  expansion
boards is that the Beeb is not designed
to accommodate them, despi te  be ing
able to cope with 16 paged ROMs. A 12-
socket board takes up a  great  deal o f
space ins ide the  machine,  and  w h e n
fitted w i th  12 o r  more  devices i t  a lso
becomes quite heavy, leading to  diff i-
culties if the computer is moved.

Any board covering the Beeb's RAM
area may lead to overheating, result ing
in t h e  corrupt ion o f  d a t a  o r  sys tem
crashes. Picking up the lines necessary
for operation can cause some solder-
ing headaches, although many boards
are n o w  o f  a  plug- in-and-go des ign.
Each manufacturer has adopted differ-
ent so lut ions t o  these p rob lems w i th
varying degrees of success.

The major  factors to consider when
choosing a ROM/RAM board are ease
of installation, re l iabi l i ty  in  operat ion,
physical stability of the board, and your
current a n d  f u tu re  n e e d s  rega rd ing
sideways firmware
Ramrom 15
At t he  t o p  e n d  o f  t h e  marke t  i s  t h e
all-feature R a m r o m  1 5  f r o m  G C C
(Cambridge). This beautifully designed
and constructed per iphera l  w h i c h  i s

WA-

The A r i e s  6 1 2  -  rated o n e  o f  the  bes t  a i l -
rounders

mounted outside the machine is one of
the b e s t  ROM expans ion un i ts  ava i l -
able, but  at  a  price! For  £129, though,
you get a durable, high quality product.
The system compr ises  a  ROM boa rd
mounted in a steel box, a dr iver  board
which l ives inside the computer,  a  36-
page manual and a disc of software to
utilise s i d e w a y s  R A M  f o r  f i r m w a r e
development.

The Ramrom 15  can accommodate
up to 11 ROMs and one area of paged
RAM. The four ROM sockets in the BBC
are a lso used, so  the total number  of
available sockets  i s  16. T h e  system,
however, can  make  use o f  an inf in i te
number of ROMs when an optional ZIF
(zero insertion force) socket is uti l ised
in one of the sockets. EPROMs can then
be qu ick ly  a n d  eas i l y  swapped  w i t h
little possibil ity of damage.

It is mounted outside the BBC micro
and this certainly has advantages when
it comes to instal lation and chip inser-
t ion/removal. The dr iver  board s i ts  in
the 6502 socket, and the processor chip
is mounted in the corresponding socket
on the driver board. There is one flying
lead t o  l i n k  S21, t hen  y o u  d i rec t  the
ribbon cable to the back of the micro, fix
the cable clamp and you're in business.

The Ram rom 15 board connects with

1R E V I E W S

ALL • ABOARD • FOREXPANSION
Chris Drage puts you on the right track when making
your choice from the ROM/RAM boards available

the cable via an IDC connector s imi lar
to those under  the BBC micro,  wh ich
facilitates the removal  and  portabi l i ty
of the Ramrom 15. A s  both the dr iver
board and the Ramrom 15 are fully buf-
fered, n o  d a t a  l o s s  occu rs  o v e r  t h e
lengthy r ibbon cable. The metal hous-
ing has a  hinged l id  which can be re-
moved altogether if required. In use or
in transit, the board is  very secure on
the mount ing p i l l a rs  w i th in  t h e  case,
and no flexing occurs when devices are
inserted.

The R a m r o m  1 5  -  t h e  m o s t  e x p e n s i v e
board but built to high specif icat ions

When used wi th  s ideways RAM the
system revea l s  i t s  advantages.  F o u r
slots may be configured as a block of 2,
4,8 or 16k of static RAM, and these slots
are recognised as  socket 4. Sett ing a
link enables pr ior i ty  of selection to be
assigned to either RAMs or ROMs, thus
the RAM locat ion may  be  switched to
the highest priori ty position. RAM may
also b e  w r i t e  protected b y  se lect ing
another link.

Battery backup for the RAMs is pro-
vided a s  s tandard  ( typ ica l  re ten t ion
time i s  t w o  months).  T h e  recharg ing
circuitry o p e r a t e s  w h e n e v e r  t h e
Ramrom 1 5  i s  u s e d ,  a n d  m a y  b e
enabled or disabled by setting a link on
the board. An optional 5v power adap-
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Fully bu ffe red  the board offers
the following features'
All 16 sockets may contain 8K or
16K roms
Up to two pairs of sockets may be
configured to accept 8K eproms to
simulate a 16K eprom without the
expense of a 27128
Up to 16K o f  CMOS RAM type
6116LP (made up  o f  8  2K ram
chips) may be fitted t o  8  o f  the
available sockets leaving 8 free for
rOMS

or 2 8K Ram chips (6264) leaving
14 available sockets.

168

16 SOCKET ROM/RAM
EXTENSION BOARD
+ 32K PLUG IN R A M  CARD

• I n s t a n t  access.

• A l l o w s  use of all available RAM,
'1(81400 to 847FFF).

• C a n  handle any length of program.
• C a n  handle any number of programs.
• C a n  save to any disc.
• V e r y  user-friendly, (menu driven).

Also: The ADOCOMIA ROM
40 new commands for the BBC 'B' 0.S. 1.20 and
Electron computer with ROM board. GRAPHICS,
TOOLKIT, LOGO GRAPHICS and GENERAL
PURPOSE statements all on one ROM.
£28.00 with 72 page User Guide, (including V.A.T.
and post).
Or send stamp for detailed brochure.

The advantage of  sideways ram is
twofold
1 Programs can be assembled directly to hex 8000 and debugged before beingcommitted to eprom.
2. Programs intended for sideways roms may be stored on disc and downloaded

Into ram Many more programs may be kept on disc allowing the extension board
to be fitted only with roms that need to be resident.

This is a high quality PTH board and plugs into the extreme right hand rum socket.
4 wires to the paging register and one lead to the R/W line have to be connected.
BATTERY BACK-UP FACILITY
Separate power leads for the board
are used to eliminate possible crashes that may occur due to trying to draw up to650mA from a sideways rum socket.
Board fully assembled and tested complete with full installation and operatinginstructions.

Cost £3200 •  VAT.  El .00 P&P
Also available: 32K plug in RAM card. Wil l  f i t  d i rect ly  into ROM socket onabove board.

HCR ELECTRONIC SERVICES
THE INDUSTRIAL UNIT,  PARKER ROAD
CHELMSFORD,  ESSEX C M 2  6ES
Tel: Chelmsford (0245) 350188

EXTERNAL RAM/ROM CARD
THE NEW EXTERNAL
28 ROM EXPANSION
SYSTEM FROM HCR
ELECTRONICS

This extremely powerful but versa-
tile machine has the capability of
32K RAM &  24 sockets available
for ROM o r  many various combi-
nations to your personal require-
ments.
This machine has its own separate
power supply wh i ch  eliminates
drain on the BBC's switched mode
supply
NO SOLDERING IS REQUIRED.

The unit consists of two modules:
1. An adaptor board to plug into the

BBC sidways Rom socket 15
2. The expansion case. 411

The case comes complete with an inbuilt power supply and one expansion card. This
card will hold 12 Roms or a combination of Ram/Rom (Ram can be 6116's, 2016's
or 6264.$). This gives a total of 16 Roms (including four in machine)
A second board identical to the above can be fitted at a later date, giving a totalcapability of 28 available sockets for Rom or Ram.
The second board can be selected as an alternative to the first board, either by aswitch on the case or via software control.

SOME ADVANTAGES
1, No soldering required.
2. No access into machine required after initial fitting,
3. No overheating problems.
4. Does n o t  physically interfere w i t h  other internal

expansion add-ons.
5 Built in power supply (does not overload BBC's supply).
6. Computer will still function with external box powered

down or unplugged (using Roms resident in machine).
7. Will make available 32K Ram plus 24 Rom sockets at a

varied combination to the customer's needs.
Cost unit  complete wi th one board E75.00 -,- vat.
Second board E29.00 v a t .  Postage &  Packing0 . 0 0

=

The Ultimate Tape to Disc System....
THE MOST EFFECTIVE TRANSFER UTILITY CURRENTLY• AVAILABLE,

OR YOUR MONEY BACK!

This system is ROM based and has the following features:
...for BBC%)

• C o n t a i n s  two transfer routines to ensure effective
loading of all but a few currently available
software tapes.

•  A d v e n t u r e s  normally taking six minutes to load
will now take about five seconds.

• T h e  system automatically switches to TAPE filing
after loading, so that you can still load/save games
positions, etc.

PRICE E18.00 (including V.A.T. and post) • • • • •

At present available for the BBC 'B' 0.S. 1.20 with single density interfaces using the standard 8271 chip (e.g.Acorn, Amcom S/D, Watford SR)).

• Month  of issue.

N.B. This ROM solely provides convenience in loading, and does
not break software protection.

i t f C 1 , 1 0 .
SEONWCES

Available from:

VINE MICROS, MARSHBOROUGH,
NA. SANDWICH, KENT,

CT13 OPG.

(Or your local Computer Dealer)
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tor (C5.75 i n c  VAT )  m a y  b e  u s e d  t o
power the board if required. A red LED
indicates that the board is 'on'.

Expensive i t  m a y  be,  b u t  fo r  those
who want  an  expansion board  o f  the
highest specif ication, t h e  Ramrom 15
will n o t  disappoint.  I t  seems to  w o r k
happily wi th  a lmost  any o ther  expan-
sion options. eg,  the  A r ies  B20 v ideo
RAM e x p a n s i o n  b o a r d  a n d  d o u b l e
density disc controllers.

ALTAIR ARIES
RAMROM 15 EXPROM APEX 612 RAMAMP MID WICH

RAM or ROM RAM/ROM RAM/ROM RAM/ROM RAM/ROM RAM/ROM ROM

ROM sockets 11 or  10 + 1 RAM 16 or 15 +  1 11 +  2  RAM 12 (socket 0 6 (plus 4 on BBC 16
available position (plus 4 RAM position. positions or 12 reserved for board)

on BBC board) Wait states may
be selected for
'slow EPROMs

+ 1 RAM
position (plus 4
on BBC board)

RAM)

RAM available 2k, 4k, 8k, 16k 2k, 4k, 8k, 16k 16k as 2 x  8 k 16k as 2 x  8 k 16k or 32k
options + options (able to CMOS (6264) CMOS (6264) dynamic RAM on

rechargeable be mixed with static RAMs static RAMs or board
battery back-up

and several
configurations

(separate power
supply available)

EPROMs) 8k as 1 x  8 k
CMOS RAM.
rechargeable

battery back-up

8k as 1 x  8k
CMOS RAM chip

Installation Plug in dr iver Plug in (may be Plug in (internal Plug in (can be Plug in (internal) Plug in (may
board (main mounted only) mounted require

board external) externally) externally). CPU
carr ier board

soldering)
internal

£5.75 extra

Price £129 259.95 (basic) £57 £46 £56 (16k RAM) £27
£80.50 (fully
expanded)

£67 (32k RAM)

Software
provided

6 utility
programs

10 uti l i t ies

Available from GCC Anderson Altair Aries Twil lstar Midwich
(Cambridge),

66 High St,
Sawston,

Cambridge

Electronics, 2
Hol lin Park Rd,

Calverley,
Pudsey, West

Electronics,
1 Cherry Walk,

Hayes, Bromley
Kent BR2 7LT

Computers,
Science Park,
Milton Road,

Cambridge CB4

Computers, 17
Regina Road,

Southall,
Middlesex

Computer Co.
Silray Road,
Diss, Norfolk

IP22 3EU
CB2 4BS Yorkshire 4BH

LS28 5PU

Exprom
The E x p r o m  success fu l l y  c o m b i n e s
both external  a n d  in ternal  mount ing ,
and its design and construction are of a
very high standard. If i t 's facil i t ies you
want f rom you r  ROM b o a r d  then t h e
Exprom h a s  m o r e  op t ions  t h a n  a n y
other board I have seen. Up  to 16k of
paged R A M  i s  ava i lab le  i n  socket  0.
This is  rea l ly  four  cont iguous sockets
which may  be populated wi th  var ious
2k and 8k RAM chips and/or EPROMs in
a number of combinations: 2. 4. 8 or 16k

EPROMs m a y  b e  used  i n  a n y  o f  t he
sockets. A maximum of 16 devices may
be accommodated, with a l ink for each
socket t o  e n a b l e  a  ' w a i t  s t a te '  f o r
EPROMs slower than the normal 250ns.

The standard board has  two toggle
switches moun ted  o n  i t s  r e a r  edge ,
which allow sockets 14 and 15 to be dis-
abled. A  fu r ther  two switches, to  d is -
able sockets 12 and 13, may be added
at the t ime of purchase, and these pro-
trude through the rear  venti lat ion s lo t
in the BBC micro. As  a further option,
a ZIF socket may be mounted in socket
4 pos i t i on  t o  a l l o w  EPROMs t o  b e
inserted without risk of damage.

Installation requ i res  the 6502 to  be
mounted on the Exprom board. It is re-
placed b y  a  D IL h e a d e r  p l ug  a n d  a
ribbon cable connected to the Exprom
board. One flying lead is connected to
the S19 l i nk  o n  t h e  B B C  board.  T h e
Exprom board is provided with two sets
of p i l lars,  a n d  w h e n  mounted  in te rn-
ally, i s  ex t remely  stable.  Fou(  p i l la rs

1R E V I E W S

may b e  p laced  o n  t h e  Beeb ' s  l i d  t o
facilitate e x t e r n a l  m o u n t i n g .  T h e
instructions i n  t h e  exce l len t  21-page
manual are comprehensive and clear.

My on l y  cr i t ic ism o f  th is  o therwise
superb b o a r d  i s  t h e  s l i g h t  d i f f i cu l ty
encountered in removing ROMs, due to
the number  of  l inks nearby.  However,
the use of turned pin sockets makes the
task reasonably straightforward. Over-
all, the  Exprom expansion board  i s  a
high-quality p roduc t  a t  a  reasonab le
price, and should be considered even if
you do not need all the extra facilities.

Midwich
One o f  t h e  l e a s t  sophist icated R O M
boards comes from the Midwich Com-
puter Company.  I t  p rov ides  1 6  R O M
sockets b u t  n o  R A M  opt ions,  a n d  i s
long, n a r r o w  and  tends  t o  f lex  w h e n
ROMs a r e  inserted. A s  i t  i s  mounted
under the keyboard edge,  i t  success-
fully avoids the Beeb's RAM area.

Installation can be rather diff icult as
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HOW THEY SCORE
Ramrom Exprom Aries Altair Ramamp Midwich

15 B 1 2  Apex 3 2 k
Design 5 5 4 3 4 2
Construction 5 5 5 4 4 2
Ease of Installation 5 4 4 3 4 2

Ease of chip removal/insertion 4 3 4 3 4 2

Versatility 5 5 4 3 5

Software provided 4 - - - 5 -

Documentation 5 5 5 3 3
Value for money 4 5 4 4 5 2

5 Excellent, 4 Good, 3 Satisfactory, 2 Poor, 1 Very Bad

R E V I E W S 1

the board  i s  located in  both  the  r igh t
hand ROM socket and the IC76 socket.
If, like mine, your IC76 is well and truly
soldered in,  you  have a  choice t a k e
your computer to a dealer or attempt a
major soldering job with its risks.

No manual is provided, just the brief-
est o f  instruct ions on  the  back  o f  the
box. However,  a  spa re  74LS163 ch ip
and i ts  socket  a r e  included. A s  each
ROM socket is located very close to its
neighbours, I  e n c o u n t e r e d  f u r t h e r
problems when removing ROMs from
the middle of the board.

For anyone  w h o  requ i res  a  R O M
expansion board with no fr i l ls and has
IC76 socke ted  i n  h i s / h e r  compu te r,
then the Midwich may  be the answer,
but I f ind the design and qual i ty of this
board leave a lot to be desired.

Altair Apex
The Al ta i r  Apex board also accommo-
dates 16 devices, bu t  unl ike the  M id -
wich, it utilises the Beeb's four resident
sockets. The 13 sockets avai lable may
be conf igured a s  12 ROMs and  8k  o f
RAM, or 11 ROMs and 16k of RAM. Only
8k devices may be used, occupying the
lowest pr ior i ty sockets (Oa -F Ob). The
BBC m i c r o ' s  R O M  socke ts  t a k e  t h e
highest priority.

The Apex plugs directly into the 6502
CPU and 8271 FDC (floppy disc control-
ler) sockets. These two ICs are then in-
serted in to  corresponding sockets on
the Apex.  F o u r  f ly ing l e a d s  a r e  con-
nected to l inks S20, S21 and  S22, and
four power  leads on the BBC's  board
need t o  b e  ca re fu l l y  b e n t  d o w n  t o
accommodate t h e  Apex .  T h i s  r a t h e r
awkward method o f  connect ion could
be avoided i f  a  pa i r  o f  40-pin sockets
were inser ted t o  ra ise  the  expansion
board slightly. As a good port ion of the
board l ies over the Beeb's RAM area,
additional s o c k e t s  w o u l d  a l s o  h e l p
minimise overheating.

The lack of a rear  support results in
instability when insert ing chips, and  I
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found that  the  40-pin sockets tend t o
spring o u t  a t  t h e  front.  A s  t h e  A p e x
board occupies so  much space, there
may be no  room lef t  for  other  expan-
sion options like video memory boards
or double density disc controllers.

The rechargeab le  ba t te ry  back -up
facility i s  cer ta in ly  a  b ig  p lus  fo r  th is
board. The RAM locations can also be
latched for read/wri te operations using
a •FX call. An  optional LED glows red/
green alternately to indicate the RAM's
status. D o c u m e n t a t i o n - f i v e  p h o t o -
copied pages -  is just adequate.

Aries B12
The Ar ies B12 package comprises two
boa rds -  a ROM carrier and a buffering/
decoding board. A CPU carrier board is
also avai lable for an extra £5.75 if you
do not have an Aries B20. The quality of
the design and construction is high and
the s y s t e m  u s e s  a  p lug - in -and -go
approach.

The CPU is removed and inserted on
the B20 (or al ternat ive carr ier  board).
The b u f f e r i n g / d e c o d i n g  b o a r d
straddles t h e  Beeb ' s  s ideways  R O M
sockets and the B12 may be mounted
either externally or on the underside of
the c o m p u t e r ' s  l i d .  T w e l v e  R O M
sockets and 16k of paged RAM are pro-
vided o n  the  ROM board.  T h e  BBC's
four R O M  socke t s  c a n n o t  b e  u s e d .
Sockets Oa and Ob on the B12 provide
space f o r  2  x  8 k  CMOS R A M s  ( the
lowest priority position).

The strengths of this system lie in its
ease of installation, rel iabil i ty, sensible
number of ROM sockets and its abi l i ty
to interface w i th  t he  A r i es  B20 v ideo
RAM expansion board. In this configur-
ation the system represents an excel-
lent a n d  cos t -e f f ec t i ve  m e a n s  o f
upgrading the Beeb 's  RAM and  s ide-
ways fac i l i t ies  -  a n  a t t rac t ive  a l t e r -
native to the 6502 second processor. A
recent development has been the pro-
duction o f  a  modi f ied buffer /decoding
board to al low a Sol idisk 32k sideways

RAM board to be included in the B12/
B20 combination.

If you wish to use sideways RAM to
the full, any of these boards represent
an expens i ve  op t i on .  T w o  8 k  6264
CMOS chips w i l l  se t  you back a  cool

-  C60 for  the pr iv i lege o t  one  16k
sideways RAM location. I t  is here that
the Ramamp boards score heavily.

Ramamp
Using a  configuration o f  16k o r  32k of
dynamic R A M .  R a m a m p  o f f e r  t w o
boards and each represents a low-cost
means of obtaining sideways RAM. Six
on-board ROM slots, plus the four in the
Beeb, g i v e  a  max imum o f  10 ROMs.
This deliberate policy of Ramamp Com-
puters e n s u r e s  t h e  B e e b ' s  p o w e r
supply is not overtaxed, thus enabling a
disc dr ive ,  a n  A r i e s  B20 board  o r  a
user-port p e r i p h e r a l  l i k e  t h e  A M X
Mouse to be driven reliably.

The board sits in the OS 1.2 socket,
this chip being moved onto Ramamp's
corresponding socket. Installation is a
simple mat te r  o f  p lugging t w o  f ly ing
leads into link S21 and the Tube socket
respectively (people wi th second pro-
cessbrs w i l l  h a v e  t o  m a k e  o t h e r
arrangements f o r  t h e  Tu b e  connec-
tion). Like the Midwich board, it sits just
below the edge of  the keyboard, thus
avoiding the Beeb's RAM area.

The Ramamp board proved very flex-
ible in use. The comprehensive range
of software provided makes full use of
the one or two RAM slots available. The
RAMPDFS and printer buffer programs
proved v e r y  useful .  T h e  fo rmer  p ro -
gram sets PAGE to 8,,E00 for disc users,
reclaiming 2.8k of  memory.  The latter
programs set up 15k and 7k printer buf-
fers respectively. The 7k buffer is very
clever, ut i l is ing the ' top '  8k of  a  RAM
slot a l r e a d y  o c c u p i e d  b y  a n  8 k
language ROM.

Ramamp Computers  has  produced
two excellent boards which give a near-
perfect solution if you require sideways
RAM for  your  language f i rmware, b u t
also want  a  number  of  service ROMs
permanently present in your machine.

Making a choice
All the boards discussed provide vari-
ous solutions to the BBC micro's lack of
ROM sockets. My  choice? It is hard to
separate t h e  R a m r o m  1 5 ,  E x p r o m ,
Aries B 1 2  a n d  t h e  Ramamp  32k, a s
each is  an excel lent product. Perhaps
the Aries B12 and the Ramamp are the
best a l l - rounders ,  t h o u g h  t h e  A l t a i r
Apex is worthy of consideration i f  bat-
tery back-up is  important  to you. The
Ramrom 15 and the  Exprom a re  in  a
class of their own, but  you must judge
whether you  a r e  l i ke ly  t o  m a k e  suf -
ficient u s e  o f  t h e  e x t r a  fac i l i t ies  t o
justify the additional cost.



u s t  name inmemory a  r g e  of disk
drives, now intr duce the
first of a new ra ge  of
computer prod cts. A low
cost and fully g ranteed
graphic plottin a i d  for the
BBC Micro. Thi compact
display cursor ving
device simplifi
programming i t h  the touch
of the stylus. T a  product
comes complet with a
programming i struction
booklet and ha uses in
graphics, comp ter aided
design, educati ind

games. r
•  Mouse subs tytute

•  Smart keybo r p l e m e n t•  Education
•  Flexible nu c  keypad
•  Graphic inp t  device
•  CAD/CAM system
•  Only E69.95 inc. II.A.7:

Cumana Limited, Pines Wading Estate,
Broad Street, Guildford, Surrey, GU3 3BH.
Telephone: Guildford (0483) 503121
Telex: 859380



StandiTERard ReSOlUtiOrl version also
available in new cabinet. Both Standard
and Medium resolution models
produced in metal cabinets if required.

Now everyone with a aws on CU c s  and up to

BBC or IBM PC will want to

get their p B ' s  sleek new D series
plastic net — a triumph of ergonomi
the minute design. Wi i i

thn it s the CUB 653

MEDIUM RESOLUTION colour monitor — the
perfect mate for computer users who wish tccombine the advantages of brilliant, low

cost colour are. t h  of cola
graphics with 80 column

processing softw
CUB 653's remarkable dep%nced by minimal screen con glareis enha ,

thanks to a super high tr

en a n d  ast
CRT. EVen in well lit

vironments the 653 (HP(
585 (V) resolution 0.4301
dot pitch produces 80 colurrip
text which is pin-sharp and
easy to read. Owners of
SHARP, RML 480Z, APPLE
Series, WANG and other
leading computers
needn't feel left out
because CUB 653's
compatibilp extends to

• these models and
many more.

Miavellec PLC, Mules Way, 8o814 Road, ittadfold, 8D4 77V, West TM*
Tel: (0274)390011 Telex: 517717

Avadatie firm HO Street Computer Retadets and selected branches of W. H. Smin, Hanvds, kihn Lek* Pattner;hip, John Menzies wit h sdeded mockis amid* from krger btanches of Boots
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"No need to Sweat!
me be your stave"

•REF, Produces a cross-
reference listing of the
current basic program.
All variable names are
listed (WITHOUT HAVING
TO RUN THE PROGRAM!)
in alphabetical order
followed by the line
numbers on which they
are referenced. Numeric
items can also be crossed
referenced if desired.

*SORT, A built in sort
routine allowing any
single dimension array.
be it integer, real or string,
to be sorted

BASIC COMMAND LIST:-
' PROG. • BAD, • EXTEND,
• PACK. • SORT. • PAGE,
'ENVELOPE. • FIND,
'REPLACE, •XREF.
•TRON, • TROFF, •CHAR,
•EDIT. • EDKEY.

MACHINE CODE
COMMAND LIST:-

ire • MCODE. • MOVE.
•CROM, •SLOW. •GET,
'PHEX, •GO. • MON,

I I •  HEX, •SPACE. • DGET.• DISCED. • ENS, • DEBUG,

•  •CRC, • REL.

*HEX, Is a full HEX dump.
displaying 8 bytes of HEX
and ASCII equivalent per
line. A status line shows
the current address and
the byte at this address
in:- HEX, ASCII. Decimal
and either the binary.
basic token or assembler
mnemonic. Forward and
reverse scrolling of the
display at normal and

A&F Software Ltd.,
Unit 8, Canal Side Ind. Est.,
Woodbine St East,
Rochdale 0 0 6  5LB

high speeds is a feature.
as is a full on screen
memory editing facility
which allows inputs in
either hexadecimal, ASCII
characters or assembler
mnemonics.

•MON, Serves the same
function as • HEX. but the
display is in
disassembled opcodes,
rather than • HEX.
The editing and scrolling
facilties are the same as
for • HEX. An additional
feature of *MON is the
ability to directly follow
JSR's. branch's etc.

24 hrs HOTLINE
0706 341111

Slave is available direct from A&F Software Ltd for only E49.95.
This includes post, packing, VAT. and User Guide.

Please send me a Slave. I enclose my cheque/PO for E49.95,
Please debit my
Access/VisaCheque kV

• DEBUG, A full featured
program debugging aid,
allowing the programmer
to see the most intimate
details of the program
under examination.
Features, variable speed.
single stepping,
breakpoints, continuously
updated disassembler,
selective HEX dumps
(up to 6) plus current
stack, all continuously
displayed on screen, plus
many other features.

• DISCED, A
comprehensive disc
sector editor enabling any
sector of a disc to be read.
inspected, edited and
written back. It will work
with any 40.80 or dual
formatted single density
disc.

• DGET, Searches a disc
for all occurances of a
string or group of bytes.

REL., Enables machine
code to be easily moved
around in memory.
automatically adjusting
JSR's, JMP's etc.

*SLOW, This command
causes the entire
computer to slow down to
any variable speed
between 1 and 255.
This can allow the in
depth study of graphic's
methods etc.

•EDIT, A dynamic basic
screen editor, cursor
controlled with full
forward/reverse scrolling
of listing, incorporating
insert/delete lines,
insert/overwrite
characters, enter line from
any position after editing.

Designed with the serious programmer in mind,
a 16K Eprom packed with a multitude of
programmer friendly utilities, as with all
SLAVE'S, SLAVE is instantly available and will
obey an extensive range of commands. So why
not invest in more muscle for your BEEB, and
get some help with the heavy work!!! SLAVE
has over 30 comprehensive machine code and
basic tools.

Name

Address

T e l e p h o n e '

Remittance to:•
A&F Software Ltd..
Unit 8, Canal Side Ind. Est.,
Woodbine St East,
Rochdale OL16 5LB

Please allow 14 days for delivery.



Any improvement
on Britain's No.1

word processing ROM.
WORDWISE was the very first ROM based product to be made available for the BBC computer and over the last couple of years it
has become the most popular word processing system for the BBC machine with almost 50,000 chips now sold.

It has consistently received excellent reviews for
its ease of use and speed. It takes only minutes
for the user to become familiar with a powerful
professional word
processing system.

Vqtarciwia(?- Mua
,

Viarxtrabi-

WORDWISE PLUS is
now available extending

the original program in many unique
directions. Not only is the program now twice
the size but the package includes two
completely new manuals—an introductory
manual that gently introduces the newcomer to
word processing with WORD WISE, and a
reference manual listing all the commands.

THE WORDWISE PLUS PACKAGE CONTAINS
1 16K ROM
2 SPIRAL BOUND REFERENCE MANUAL

(180 pages)
3 INTRODUCTORY MANUAL

(56 pages)
4 KEYSTRIP
5 TYPING TUTOR PROGRAM

(On cassette)
6 EXAMPLE TEXT

(On cassette)
7 EXAMPLE PROGRAMS enabling mail

merging, index generation, etc.

WORDWISE PLUS is completely compatiblewith all older versions and is able to use
existing WORDWISE files without modification.

0
e a r  - A h d :
r i n t  t e x t
review t ie
pool t e x t ,
•gment me

WORD WISE PLUS FEATURES
Over the last couple of years we have received
countless suggestions for ways of extending or
adding new facilities to WORDWISE. It soon
became obvious that we would not be able to
implement every single suggestion. Indeed,
each person uses a word processor in a
different way—each individual has differing
requirements—a feature that one person may
think essential another may have no need for.
We have overcome this problem in two ways.
Firstly we have included the most commonly
requested additions and improvements. A
number of new editing features and a few
more embedded commands have been added
Secondly a unique BASIC-like programming
language has been incorporated. This facility
enables the capabilities of this word processor
to be extended in an infinite number of ways.
The language itself has been designed, like
WORDWISE, to be simple to use and
understand. Many of the commands look and
act like BASIC commands and so will be
familiar to many users. However the language
can control and use all the functions of the
word processor and can control any aspect of
WORDWISE PLUS.
There are over 95 commands and functions in
the language alone, including numeric and
string variables and random access file
handling. Up to 10 separate programs may be
held in memory at once and of course all the
normal WORDWISE editing facilities are
available to enter and alter the programs.
At the simplest level this language could be
used to add new editing features. However
more complex and powerful programs can of
course be written. Four useful examples are
supplied with the WORDWISE PLUS package.
1) A mail merging program.
2) An index generating program.
3) Two column text printout.
4) Continuous processing.

1



...Must Be A Plus
Word Processing
With Wordwise
All the advantages of a ROM—instantly
available. One command and your BBC
machine becomes a powerful word processing
system.

Fast and very simple to use.

The more complex commands are menu driven,
enabling those totally unfamiliar with this
software to use these more powerful features
straightaway.

The function keys are used to full effect with a
keystrip clearly showing each function.

Block copies and moves. It is possible to mark
any part of your text, this marked section may
be instantly moved or copied to any other part
of your text. This cut and paste type of
operation is a vital part of all word processing
operations and with WORDWISE it is simplicity
itself.

Automatic headings, footings and page
numbering. When printing a document many
pages long it is possible to have WORDWISE
number the pages for you and put any heading
or footing line on each page.

Unique word counting feature. Ideal for
journalists, it constantly displays the current
number of words typed. It also allows word
counting for specific sections of a document.

Works with all filing systems, such as DISC.,
CASSETTE., and the new ADFS. Works with any
printer that works with the BBC machine (most
do) and is able to access the special features of
any printer (italic, subscripts, etc.). There is no
need to buy additional printer driver programs.

Here ore a few of the things that have been
said about WORDWISE.

-WORDWISE offers an extremely user friendly
program i t  would make an excellent choice
for someone rather apprehensive about word
processing.- E & CM

'WORD WISE has won a devoted fan club
because of its flexibility and ease of use.-

. Practical  Computing

'On the whole WORD WISE is an excellent
wordprocessor , W O R D  WISE is thoroughly
recommended.- VIEWFAX 258

"WORD WISE is straightforward, friendly and
excellent value.- Practical Computing

•• it is idea/ for the home hobbies? and small
businessman."

A & B Computing

In The Near Future
HI•WORDWISE for 2nd processors that allows even more user memory,
supplied on disc for less than E5 to WORDWISE PLUS owner.
A FAST SPELLING CHECKING PROGRAM.

Both WORD WISE and WORDWISE PLUS ore available from all good
computer dealers. Alternatively you can obtain these directly from
Computer Concepts.
WORDWISE PLUS E49+VAT (E56.351
WORDWISE E394-VAT (E44.85)

Word Processing with Wordwise Plus
WORDWISE PLUS still has WORDWISE as its core therefore it is still very user friendly and retains
all the features that mode WORD WISE the most popular word processor. It now has many new
additions making this the most flexible word processor yet.

WORDWISE will continue to be sold alongside WORDWISE PLUS. For those more specialised users
who require the added flexibility here are a few of the new features.

FREE
MEMORY

SEG. 1
NOTES

SEG. 0
PROGRAM

b i l l - ' ; '  , -- •  • '  :' i ' : .  '  ,•lsi.', N'• . s „  z;, . •.••••‘\.k., ' '  k'N, . ,,', • •  , 4MV,, ',4'%. •:-s , " ' : , \ '• '  '%i \<,  - '  "•,'N':.-• "  sis'0 , ,,, „„•,„. 0,„,,. „, ,,,,,..., „ „,„,,.,. '.k,„ .\ ,,?,,•., \.s,•,\N. . ,, , •••,\N-,,•\\-- - -,. • , :  •  - -.-si' .."
\  \

,  ,  • • • • „ " '  • • • • , N  % S - s „ . . ? , ‘  ' ; \  \• ,  ,  . , •  • Z o t . ' ' • . •  • ,  •  .

,  •  •  •

• \  ' X •  . % N  •  k •  „ k s ,

Some of the New Editing,
Embedded Commands and
Wordwise Extensions
WORD WISE PLUS works with the 6502 2nd
processor. This allows more text to be stored in
memory and 80 column previewing no matter
how full memory is.
New embedded command FI will fully indent
text against the right margin.
New commands for underlining and bold
printing. The bold and underline effects are
shown on screen—and it is a simple matter to
configure these features for any printer.
Saving and loading of text is now up to 10
times faster on disc, and now the computer
gives the user a warning if a document is going
to be overwritten on the disc or in memory.
There is now a working filename—i.e.
WORDWISE remembers the name of the
current document being worked on.
New command deletes markers automatically.
It is now possible to print or preview a file
directly from disc without having to load it first.

New embedded command 'PS' allows strings to
be inserted into the text when it is printed.
New embedded command •PF• will read a
document from file when printing and interpret
any embedded command in that file.
Improved search and replace facilities now
include wild-cards.

Example Programs SuppliedWith Wordwise Plus
1) A mail merging program that allows names

and addresses to be added to a standard
letter. This is a relatively easy lob with this
language.

2) An index generating program. This finds
keywords and generates a separate index
listing the word and the page numbers
where the keywords occurred.

3) Two column printout. This program will print
your text in two columns across the page.

4) Continuous processing. This enables the disc
user to process and edit extremely large
documents spread over several files as if it
were one continuous document in memory.

\

„,„•••‘', s  ,
-\

• •

\  \  \ \

Computer Concepts
Computer Concepts, Gaddesden

Hemel Hempstead, Herts HP2 6EX
Telephone: 10442163933

M I M E O
VISA



176

Acorn Commstar Modrom Watlord GEL Protek
Range of features 9 9 6 5 5 6
Documentation 8 9 6 5 4 1
Messages/Prompts 9 7 8 5 7 5
File/Program send 9 8 5 5
Prestel capability 9 7 5
Overall usability 8 8 7 6 5 5

Total (out of 60) 43 49 34 29 26 27

R E V I E W S
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1
SMART WAYS

TO DRIVE
YOUR MODEM

Jeff Ashurst follows up his review of modem hardware
by assessing some of the software support around
y O U  NEED sof tware t o  d r i ve  t h e

modems rev iewed i n  the  Febru-
ary issue, and this month I' l l look

at what  faci l i t ies such sof tware offers
and to what degree it is portable.

Dumb
So-called 'dumb' terminal  software, as
its name implies, does not perform any
fancy tricks — it simply takes characters
from the  keyboard buffer  and  d i rects
them to the RS423 output buffer. It also
brings incoming  characters  f r o m  t h e
RS423 input  buffer  and d isplays them
on the screen. Th is  i s  the  minimum—
and t h e  cheapes t  — requ i rement  f o r
communication. Typical uses of a dumb

routine are user-to-user dialogue with
another modem owner  and message-
swapping through a bulletin board.

This type of program is a good way to
start if you're not sure what other facili-
ties y o u  m i g h t  need .  Va r i o u s  p u b l i -
cations have  car r ied  l is t ings o f  such
routines for you to key in, and books are
another source. Tw o  I can think of  off
hand a r e  those  b y  Pau l  Beve r l ey  i n
Acorn User,  November  1982, a n d  b y
Mike J a m e s  i n  h i s  b o o k  T h e  B B C
micro — an expert guide.

You could, of course, wr i te your own
it's not all that diff icult i f  you know a

few things about programming.
Smart
Intelligent or smart software offers faci-
lities in addit ion to the straightforward
reading a n d  w r i t i n g  o f  cha rac te rs .

You'l l f ind a list of features in the pack-
ages reviewed in the summary tables,
and these inc lude protocol  select ion,
the use  o f  a  bu ffe r  a rea  i n  memory,
uploading and downloading programs
and f i l e  t r a n s f e r  w i t h  soph is t i ca ted
error-checking techniques.

Two o f  these  concepts  a r e  funda-
mental to the action of smart software.
First the use of  a buffer, which is  nor-
mally all the free memory. Instead of all
the communicat ion process be ing  a n
interactive, o n - l i n e  a f fa i r,  t h e  b u f f e r
area is used as a clearing house for in-
formation. The information i s  handled

Watford User-to-User Rom (E18 plus
VAT)
Watford Electronics, 250 High Street
Watford, Her t s .  Te l :  (0923) 40588/
37774.
Modrom*
Loco Sys tems,  5  S ta in ton  Wa l k .
Goldsworth P a r k ,  Wo k i n g ,  S u r r e y
GU23 1JB. Tel: (04862) 4480.
Acorn's Prestel ROM (available only
as part of a package with the Prestel
Adapter at E113.85 inc. VAT)
Acorn Computers,  Fu lbourn  Road ,
Cherry Hinton, Cambridge CB1 4JN.
Tel: (0223) 245200.

as a  f i le—and th is  is  the second con-
cept. A  f i l e  i s  s imp ly  a  col lect ion o f
characters; i t  c a n  b e  a  p rogram,  a
message o r  documen t ,  a  s tanda rd
series of responses to log-on to a host
system or anything else you choose.

Some software goes further and also
incorporates configuration commands
for spec i f i c  m o d e m s .  T h u s  i n  s o m e
cases the connection f rom the RS423
interface to  the modem (see f igure 1,
page 169, February issue) i s  not  only
used for data, but also for instructions
between the computer and the modem.
The SCM-100 rev iewed  k e e p s  these

HOW THEY SCORE

SUPPLIERS AND PRICES
Commstar (E29.57 plus VAT)
Pace Software, 92 New Cross Street,
Bradford BD5 8BS. Tel: (0274) 729306.

Protek's BBC Modem Pack (E19.95
inc. VAT)
Protek Computing, 1A Young Square.
Brucefield Industrial Park, Livingston,
West Loth ian EH54 9BX Te l :  (0506)
415353.

OEL User-to-User Software (E19.95
inc. VAT)
OEL, North Point, Gi lwi l ly  Industrial
Estate, Penrith, Cumbria C A l l  9BN.
Tel: (0768) 66748.

'We cannot give a price for this product  as we have been unable to obtain a reply from Loco Systems'  phone number



functions separate by sending instruc-
tions via the BBC micro's user port. Any
software wh i ch  conf igures  t h e  ha rd -
ware as  we l l  a s  handl ing the  data  i s
arguably m o r e  sophist icated, b u t  o n
the other hand it is not likely to be corn-

= to2
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auto dial

auto repeat dial
• •

•
save frame to disc • • •

tag/retrieve frame
hold frame but log-off

•
•

•

send Escape
edit frame

prepare message off-line

•
•
•

• •

download telesoftware • • •

accept MOS commands • • •

use f-keys for commands • • •

...

1
E8

g
17.:m

l'Er.

set word format •

set transmission speed • •
set on/off — echo 0

filter •
line feed 0

printer •
clock • •

butter — copy to • • •
load • •

output 0 •
save • •

reset pointer • •
view • •

wipe • •

disc/buffer option •
chat mode • • •

copy mode 0
select screen mode • •
XON/XOFF protocol

option • •
file transfer in XMODEM •
terminal emulation •
modem test sequence •

auto dial with repeat •
auto answer •

accept MOS commands • • •

handle wp files S • •

patible with any modem other than the
one it was designed for.

It would b e  s impl is t ic  t o  j udge  the
software on an 'A is better than B' level.
I ts more realist ic to consider A and B
as different, and  then  decide,  o n  t h e
basis of features provided and method
of operation, which is the most suitable
for a particular application.
Interface standards
As with the modem standards, different
interface standards have been adopted
by the United States f rom the  res t  o f
the wo r l d .  For tunate ly,  compat ib i l i t y
between the two sets of interface stan-
dards i s  b e t t e r  t h a n  t h a t  b e t w e e n
modems, and probably more people in
the UK are famil iar with the US termin-
ology than any other.

The world standards are laid down in
the l is t  of  Consultative Commit tee for
International Telegraph and Telephone
(CCITT) V- s e r i e s  recommenda t i ons .
Standard V24 defines functional details
and V 2 8  a n d  V 1 0  spec i f y  e lec t r i ca l
characteristics. I n  t h e  U S  m e m b e r
manufacturers make up the Electronics
Industries Assoc ia t i on  ( D A ) ,  w h i c h
publishes, through i ts Technical  Com-
mittee TR30, i t s  Recommended Stan-
dards, the RS series.These standards
equate thus:

V24 + V28 = RS232 — C
V24 + V10 = RS423 — A

Both RS and V-series standards specify
signals on 25 pins at the interface, but
in practice this is implemented by only
a few manufacturers of popular micros.

So 'compatibi l i ty '  ha,s a  fa i r ly  loose
definition w h e n  app l ied  t o  communi -
cations.

XON/XOFF and XMODEM
A few words now about the X 's .  'XON'
and 'XOFF are simply communications
jargon for the signals which instruct the
other end to recommence or stop trans-
mitting. T h e y  a r e  t h e  A S C I I  c o d e s
generated b y  t h e  k e y  combina t ions
CTRL-0 and CTRL-S respectively, and
can be  sent  as  such. Yo u  send  them
from the keyboard to make an incoming
file pause whi le  you read the screen,
and smar t  software sends them auto-

matically to control f low as  your  com-
puter's RS423 input buffer empties and
fills:

'XMODEM' i s  a  sophist icated er ror -
checking f i le- t ransfer  p ro toco l  deve l -
oped by Ward Christiensen, init ial ly for
use with CP/M systems. A f i le is trans-
mitted in blocks, together with a check-
sum calculated for  each block, and a t
its dest inat ion the  checksum i s  again
calculated, b a s e d  o n  t h e  d a t a  a s
received. I f  the two do not  match, the
block is automatically requested again.
This process is repeated, i f  necessary,
up to ten times, after which the sender
is g i v e n  t h e  op t ion  t o  r e t r y  o r  qu i t .
XMODEM c a n  ensu re  successful  f i l e
transfer under extremely adverse con-
ditions. If your software has this facility,
you can use i t  with other terminals  o r
hosts which support this protocol, such
as terminals  running s imi lar  software,

Table 1 .  W h a t  t h e  te rm ina l /user - to -user
ROMs offer

1R E V I E W S

bulletin boards and CP/M systems

Calls
Two of  the rout ines in ROM to access
Prestel use the same call — •PRESTEL.
It is, of course, unl ikely that you would
have two v iewdata ROMs instal led i n
everyday usage,  b u t  t h e  p rob lem o f
clashing cal l  names  could  we l l  occur
between other ROMs. It 's worth noting,
therefore, that there is a simple way of
choosing your ROM by de-selecting the
others. The command ?(673 + n) 0  will
disable ROM socket  number  'n ' .  I n  a
standard model B the four ROM sockets
are numbered 15, 14, 13 and 12 f rom
right to left looking from the front of the
computer, w i th  pr ior i ty  f rom the r ight.
As an example, to disable ROM socket
14 y o u  s h o u l d  i s s u e  t h e  c o m m a n d
?687 O .  The socket remains disabled
until the Break key is pressed:

Table 2. What the Prestel ROMs offer

Table 3. What the cassettes offer

Prestel access
user-to-user
chat mode

copy mode
accept MOS commands
use f-keys for commands
download telesoftware
save frame to disc

tag/retrieve frame
prepare message off-line
exchange programs/files

•
•

•
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E S S E X  E N G I N E E R I N G  S O F T W A R E

C i r c u i t  D e s i g n  S o f t w a r e  S p e c i a l i s t s

L A  N A •  TEL 0279 812295

8 RAINSFORD ROAD, STANSTED, ESSEX CM24 8DU

ROM SOFTWARE
EXMON II £26.25 WORDWISE-PLUS £48.15
TOOLKIT £24.65 WORDWISE £36.00
MUROM £26.25 PRINTMASTER £27.50
SPELLCHECK II £28.60 CARETAKER E27.50
SPELLCHECK (Disc) £16.20 GRAPHICS £27.50
SLEUTH £26.25 DISC DOCTOR £27.50

ADDCOMM £26.75
ADE £54.00 ULTRACALC II £71.50
SPY ll £27.50 BROM £31.50
PROXIMA BEER-TEXT £14.00 LOGO E62.00
(rile ultimate text development package) ISO-PASCAL £62.00

VIEW £48.00

DISC
INTERFACES
ACORN ONES £99.95 OPUS DUOS £99.95
UOM DOES (Version 2) £89.95 27128 16k EPROM ONLY £12.00

A l i t e r a l  a n a l y s i s  p r o g r a m ,
i n c o r p o r a t i n g  s e n s i t i v i t y  c a l c u l a t i o n ,
c o m p u t i n g  g a i n  a n d  i m p e d a n c e  f u n c t i o n s

i n  t e r m s  o f  s y m b o l i c  c o m p o n e n t  n a m e s

F o r  d e t a i l s  o f  L A N A a n d  o t h e r  s o f t w a r e
c o n t a c t :

ESSEX ENGINEERING SOFTWARE
2 A l b a n y  C l o s e ,  W e s t  B e r g h o l t ,

COLCHESTER, E s s e x  C O 6  3 L E .

N U M E R I C  K E Y P A D

Tube' is a registered trade mark of Acorn Computers Ltd.

/7fit

-Includes
RETURN

key

FOR THE BBC MODEL El
•Hooks i n t o  keyboard
•Not software d r iven
•Compatible w i t h  a l l

commercial sof tware
-Leaves a l l  po r t s  f r e e
-F u l l  t r a v e l  key switches
cheques/PO t o : -
COMMERCIAL PRODUCTS O N L Y E e 1 4 1 . 9 5
11 Hylands Close,Furnace Green, I n c . P & P
Crawley,Sussex RH10 6RX(0293)30174. &  VAT

Dept. G 1 2  Collegiate Crescent Sheff ield S 1 0  2BA

CBM64
E29.95

(The industry standard
MACRO ASSEMBLER DEBUGGER -
EDITOR.
Used entirely by Island Logic and System to write
90K of m/c for The Music System! Version 2 has been
significantly enhanced to  include local labels, any
number of output files, enhanced arithmetic expressions.
With a SECOND PROCESSOR there is an 80 column
version of the powerful ADE macro EDITOR and the
option t o  assemble t o  memory  f o r  a  real ly  f a s t
assembly.
E60 inc vat P l e a s e  specify 401- or 80T utility disc

(0742)682321
Please ring for upgrade prices

All prices include VAT @ 15%
Postage and packing charged at cost.
WARNING
If you do not like answerphones then please phone after
6pm or at weekends

Our family now run fa
on the Tube®

( T h e  ASSEMBLER that professional
software writers use.
All the superb features of the ADE macro assembler
version 2.
C35 inc vat P l e a s e  specify 40T or 801 utility disc

1 Themostcomprehensive

and cost effective of all
DEBUGGING /  D I S C
UTILITY ROMs.

The SECOND PROCESSOR compatible version can
now SPY into either side of the Tube e or into any ROM.
Rated by  many reviewers a s  the  best  d isc ut i l i ty
EPROM on the market.
E30 inc vat

Exc lus ive  S c a n d i n a v i a n  d i s t r i b u t o r s
Da ta to rum

Oslo  5 0 2 - 3 7 1 4 4 0

GRIFFEN
IMF COMPUTERS

Li r n p m  i l l 3 P 1 1  105 ;16



ROMs
There are basical ly  two types o f  f i rm-
ware p roduced  f o r  t h e  B B C  m i c r o :
language and util ity ROMs. The former
include not  on ly  computer  languages
proper, bu t  a lso th ings such a s  word
processors. Given the chance, they will
take o v e r  t h e  ope ra t i ng  s y s t e m  a t
switch-on o r  hard  break,  i e  the  com-
puter will boot up in the first ' language'
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Acorn •

Commstar • • • •

Modrom • • •

Watford •

OEL •

Protek •

it meets, working from highest priori ty
socket number  15 downwards.  Ut i l i ty
ROMs, on the other hand, such as the
various too lk i t  o r  p rog rammers '  a i d
chips reviewed in A U  in October 1984,
are designed to be called from within a
language. Of the four ROMs examined,
Acorn's b e h a v e s  a s  a  l a n g u a g e .
whereas the others are utilities.

Commstar
Pace's C o m m s t a r  i s  a n  exceed ing ly
versatile p iece of  f i rmware. I t ' s  capa-
bilities a r e  fa r  i n  excess  o f  a n y  o n e
modem, w h i c h  m e a n s  t h a t ,  g i v e n
access to a suitable modem, i t  should
be p o s s i b l e  t o  c o m m u n i c a t e  w i t h
almost any other  system. Th is  versa-
tility is achieved by giving the user a set
of facilities to configure in the software
all the parameters of communication.

Commstar is menu driven, having a
main menu p lus  a  sub-menu entered
from the Initialise command. The main

is sp l i t  i n to  th ree  areas.  F i r s t
are s e v e n  c o m m a n d s  ( c o p y,
output, w i p e ,  l o a d ,  s a v e  a n d

menu
there
reset,

view) which act upon the buffer. Below
these the selection is of six parameters
which include communicat ions detai ls
like echo (of character to screen) and
auto linefeed, p lus a  choice of  screen
mode and pr inter on/off. Several com-
mands a r e  repeated o n  t h e  funct ion
keys so  that, f o r  example,  t h e  buffer
and pr inter  may be turned on  and o ff
from within a session.

The third area is of more fundamen-
tal selections. Here we f ind communi -
cations/Prestel, d i sc /bu f f e r  a n d  t h e
choice of chat mode or file transfer.

Also in this area is the initialise com-

mand which a l lows the user to set the
number o f  d a t a  b i t s  a n d  s t o p  b i t s ,
together wi th the word  par i ty  and the
speeds of f low in both the receive and
send channe l s .  Sepa ra te l y.  r e c e i v e
and send may be set to speeds from 75
to 9600 bits/second. The default speeds
are 300/300 in terminal mode and 1200/
75 for Prestel.

In Prestel mode, this chip has many
of the features now standard i n  v iew-
data routines. Yo u  a re  a l lowed to  tag
and retrieve (le, to mark and later jump
back to )  f r a m e s  o f  interest ,  t o  c o p y
frames to disc, to single-step forwards
or look at previous frames and to down-
load and save telesoftware. In terminal
mode i t  suppor ts  t h e  XMODEM  f i l e
transfer protocol referred to earlier.

Commstar does n o t  issue a n y  d is -
crete modem configuration commands.
For this reason it should be compatible
with most modems which do not expect
or require such commands.

Modrom
This c h i p  i s  supp l ied  w i t h  t h e  L o c o
Systems SCM-100 modem as  a  pack-
age. It contains, l ike two of the others,
configuration commands specific to  its
own modem,  y e t  i t  i s  to lerant  o f  and
capable o f  w o r k i n g  a longs ide  o t h e r
communications software.

Unlike t h e  o t h e r  ch ips ,  w h i c h  a r e
summoned by one particular call word,
this one has 14 di fferent entry points.
There is no •MODROM, command, but
'HELP M O D R O M  g i v e s  a  l i s t  o f  1 4
additional O S  c o m m a n d s  cont ro l l ing
the features of both the hardware and
the software, and  inc lude *TALK and
*PRESTEL, M o d r o m ' s  o w n  t e r m i n a l
and viewdata routines.

In Ta lk ,  va r ious  op t ions  a r e  ava i l -
able: screen mode 40 or 80 characters
(mode 7  o r  m o d e  3 ) ;  t r ansmiss ion
speeds 300 or 1200 bits/second: and, to
configure the SCM-100 modem, choice
of or iginate or  answer  modes and UK
or US frequencies. In  the Prestel rou-

Table 4. Hardware/software compatibi ity
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tine, o f  course,  a l l  t hese  parameters
are fixed. In both routines a screen dis-
play of the assignments of the function
keys is available.

Auto-dial by  the modem is  selected
by the •DIAL. command, fol lowed by the
telephone number.  I f  the  suff ix  ' R '  i s
added, i t  w i l l  k e e p  d ia l l i ng  a f t e r  a n
unsuccessful call until a modem tone is
picked up .  •D IAL m a y  b e  used  even
with other software driving the modem.

There i s  a  c o m m a n d  t o  t e s t  t h e
modem, *TEST, which sends 80 charac-
ters a l te rna t ing  *U*1SU c a u s i n g
much b i t  changing d u e  t o  t h e  ASCI I
codes for these characters. Other soft-
ware commands put the modem on or
off-line and show the current configur-
ation, and  T I M E  shows the length o f
time on-l ine. The  command * A A pu ts
the m o d e m  i n t o  auto-answer  m o d e ,
and needs  to  b e  used i n  conjunct ion
with bu l le t in  board  sof tware o r  o ther
auto-answer rou t ine  supp l ied  b y  t h e
user.

The u s e r  manua l  c o v e r s  a l l  f u n c -
tions, but could be improved. All round I
was v e r y  i m p r e s s e d  b y  t h e  L o c o
Systems package.  I  t hough t  in i t i a l l y
that a modem without switches was not
particularly good news, but the ease of
use o f  t he  sof tware w iped  a w a y  a n y
such doubts.

Acorn's Prestel ROM
Acorn's sophist icated Prestel  ROM i s
supplied as part of the Prestel Adapter
package, a  ded ica ted  V 2 3  v i ewda ta
facility w h i c h  p rov ides  access  t o  a l l
Presters features and adds a few more.

The a u t o - d i a l  c a p a b i l i t y  o f  t h e
modem i s  b rough t  i n t o  p l a y  b y  t h e
CALL c o m m a n d  ( o n  f3) ,  w h i c h  p r o -
duces an  invi tat ion to  enter  the  local
Prestel telephone number. Prompt and
status messages a d d  a  user- f r iendly
touch. In  fact, the  Enter/Dial l ing/Wait-
ing/On-line screen sequence p lus the
sounds f r o m  t h e  m o d e m ' s  s m a l l
speaker c o m b i n e  t o  p r o v i d e  f u l l
audible and  v isua l  mon i to r ing  o f  t he
diall ing process. I f  you enter  a  phone
number wi thout  swi tching on  o r  even
plugging in  the  hardware,  the  screen
prompt 'Adaptor? '  po i n t s  y o u  i n  t h e
direction of  your folly. (Note the spel l-
ing A d a p t o r  i n  t h e  s o f t w a r e  a n d
Adapter on the hardware.)

The software makes extensive use of
all 15 soft keys (f0-f9, cursor control and
Copy), n o t  on l y  i n  ' immed ia te '  m o d e
but also with Shift, Control and Control-
Shift. To  help you keep track there is a
keyboard st r ip  and an on-screen Help
menu wh ich  can be  summoned up  a t
any time in a session by f0. and the first-
class u s e r  gu ide  deta i ls  a l l  so f tware
commands together with those Prestel
commands tha t  have  so f t  k e y  equ iv -
alents.
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°•100r.CARE
0  U N I T  14, PEERGLOW INDUSTRIAL ESTATE, OLD'S APPROACH, TOLPITS LANE. WATFORD, HERTS

S I  TELEPHONE: 0923 777155 elr
DON'T BUY EXTRA DISK DRIVES
WHY NOT BUY OUR DISK DRIVE SHARERS?
DUAL @  E69,00d
*  two micros to one disk drive.

0  QUAD @ C 1 1 3 8 5 d

* 4  micros to one disk drive
Both units Colour Finished honey beige

0  COMPUTER PRINTER SELECTOR

* 2 6  pin as BBC
* 1  micro to 6 printers
* 6  micros to 1 printer
*colour finished honey beige @ £75 90 incl. VAT

0  DUAL POWER SUPPLY UNIT FOR DISC DRIVES:

*  Colour finished to match BBC.
*  Comes complete with moulded mains lead.
*  6  pin BBC outlet or Dual power leads for disc
drives. (Please specify when ordering)
POWER RATING:

0 *Standard Version

Suitable for use with TEAC & TEC Drives.
•High Rated Version
Suitable for use with Mitsubushi, Tandy, Canon etc
(Please ring factory for other makes)
Price Each.

0  Standard = 35.65b Inc VAT

High Rated = 37,95b Inc VAT
MAKE YOUR TEAC & TEC DRIVES SWITCHABLE
(40/80 Conversion assembly)
200K & 400K Drives only
TEAC Version @  5_75c Inc VAT

0  TEC Version @  7.36c Inc VAT

READYMADE LEADS:
RIBBON
Disc drive single @  6.67c Inc VAT
Disc drive dual @  0.12c Inc VAT
Printer @  7.82c Inc VAT
Parallel 26 pin @  8,74c Inc VAT
OTHERS.
RGB 6 pin BIN
RGB 6 pinto? pin DIN
RGB 6 pin to SKART
BBC to single disc
BBC to Dual disc
Serial 25 pin -D"

@ 2.99c Inc VAT
@ 4.14c Inc VAT
@ 7.82c Inc VAT

3.45c Inc VAT
@ 4.60c Inc VAT

412.88c Inc VAT
We can make up any combination of cable assy Please con
tact Factory for details

FLOPPY DISCS: Boxed in 10's
3M's Single sided Double Density 1 6 . 1 0 c
3M's Double sided Double Density @ 25.99c
Fuji Double sided Double Density @  25.99c

0  * k i *

O A

//--

0  W  TEL 0923 777155
E
k
vos- m

T H E  C A R E  L O W
P R O F I L E  R O M
M O D U L E
S Y S T E M

Don't run the risk of  damaging your ROMS/
EPROM o r  your BBC micro. Whenever you
want t o  remove ROMS/EPROMS from your
BBC Fi t  our Low Profile Rom Module System
and save your collection of ROMS/EPROMS in
our specially designed cartridges:

The CARE LOW PROFILE ROM MODULE SYSTEM
gives you the flexibility to plug in any ROM/EPROM for example
View - Toolkit - Wordwise etc., without having to reopen your
BBC micro every time you want to change your ROM/
EPROM.
The CARE LOW PROFILE ROM MODULE SYSTEM
s a ribbon extension connector system fitting into the predestined
slot on the left of the BBC keyboard, passing underneath the
keyboard and inserted into one of the existing sideways ROM
sockets. Once the module system is fitted, you need one CARE
ROM CARTRIDGE for every ROM/EPROM
The CARE LOW PROFILE ROM MODULE SYSTEM
has been designed to tit all BBC Micros model B, and will also
fit BBC Micros model A which have been upgraded to enable
access through predestined slot to sideways ROM sockets
Each CARE LOW PROFILE ROM MODULE SYSTEM comes
needy pEckaged in a spizcial trteentabon case

THE CARE LOW PROFILE ROM MODULE SYSTEM IS
TOTALLY COMPATIBLE W I T H  T H E  V I G L E N
SYSTEM

* *  *  REDUCED to CLEAR *
VIGLEN ROM CARTRIDGE SYSTEM

Complete system
Spare Cartridge

5 Cartridges

a E13 11 Inc VAT
C 2.53 Inc VAT

a El 2 65 Inc VAT

Viglen system totally compatible with the CARE system

DON'T BUY A COLOUR MONITOR! !
HAVE YOUR 14" & 16 PHILIPS, PYE or FERGUSON TX

COLOUR TV CONVERTED TO A TV/MONITOR
Normal T.V. @ E60.60a Inc VAT

Remote Control @ E56.35a Inc VAT
Teletext @ E62.10a Inc VAT

*Resolution better than 585 x 450 pixels
*Image clarity comparable to leading monitors
*Includes ROB lead for connecting with BBC
*  Conversions carried out at our workshops within 2/3 days
*  Please write or telephone for other makes

WEIN

For use with
the BBC Micro

The C A R E  L O W  PROFILE M O D U L E
SYSTEM
Has been designed not to take any power from
your BBC Micro and allows you unlimited
ROMS/EPROMS

EACH SYSTEM CONTAINS:
1 Low profile O a k i N t

socket housing

1 Rom cartridge.
1 Cable assembly.

5 Blank Labels.
1 Installation instructions.

THE C A R E  L O W  PROFILE
ROM MODULE SYSTEM
COMPLETE KIT @  E16.10d Inc VAT
Spare Cartridge @ E  4.14c Inc VAT
5 Cartridges @ E l  9.55c Inc VAT

10 Cartridges a  C33.58c Inc VAT
6-Way Library Rack ,@ C1.84c Inc VAT

RGB
CONVERSION KIT
(Please Telephone
for details)
@ 40.25c Inc VAT.

H O W  TO ORDER:
By Post. Enclose your Cheque/P.O. made payable to:

CARE Electronics.
Or use your ACCESS. Allow 7 days for delivery. Please add carriage.

OPEN a )  @ 8.00 c )  @ 1.00

4rAdwArAwAgrAwArriAltPrAwf9am—Spm MON-FRI b )  5 . 0 0  d )  @ 2.00
gam-4pm SAT

A v c



Any Prestel frame of interest may be
stored o n  t a p e  o r  d i s c  u s i n g  S a v e
Frame on  f8. T h e  sof tware automat i -
cally creates a f i lename der ived f rom
the frame number, but the user has the
option o f  overr id ing th is  and g iv ing a
different name before pressing Return
to c o n f i r m  t h e  i ns t ruc t i on  a  u s e r -
friendly touch typical o f  this software.
The associated load  f rame command
retrieves the screen display from your
filing system (disc or cassette), and can
be used ei ther to access stored infor-
mation off- l ine or,  i n  conjunct ion wi th
Edit, to put a frame into the system for
sending to someone's mailbox.

The S a v e / E d i t / L o a d  c a p a b i l i t y
• •

•

ri/ve
rfif,11•1K5./

Th'e f • - •  rgiENDi , y  V C / 5 '
makes th is ch ip  stand ou t  f rom o ther
Prestel offer ings.  T h e  Ed i t  command
provides the facility to build a viewdata
frame w h i l e  o ff - l ine,  u s i n g  a  b l a n k
message or greeting frame previously
saved. Yo u r  composi t ion  comple ted,
you go on-line and load frame, ready to
send using the Prestel mai lbox facility.
The savings in call charges made poss-
ible b y  off - l ine work ing  a r e  obvious,
and make this an attractive alternative
to the telex service for business use.

Other commands al low you to down-
load and  subsequent ly  save  telesoft-
ware p rog rams  a n d  t o  p r i n t  f rames,
and although there should be no prob-
lem with text, accurate reproduction of
Prestel graphics is not normal ly  poss-
ible. A substitute character such as an
asterisk is produced by most printers.

Finally there is a whole series of con-
figuration commands  avai lab le  to  the
user, enabling variat ion of such things
as response delay and inter-digit  dial-
ling delay, but these are better left un-
touched unless you have problems.

Watford
This is  unusual, being a  user-to-user-
only ROM. T h e  company a lso  issues
this software on disc and cassette, but
both of these require their Prestel ROM
(E20 + VAT) to be fitted to the computer,
whereas this version stands alone.

Completely function-key dr iven, the
chip g i v e s  o p t i o n s  o f  c h a t  m o d e
receive/transmit: f i le receive/transmit;
buffer commands save, load and flush;
exit to OS command and an interesting
copy on/off function. Copy here means
literally to copy the screen display from
one BBC micro  to another,  g iv ing the
receiver a  w indow  o n  w h a t  y o u  a r e
doing. Th is  function, toggled by  f9, i n
effect issues a •FX 3,5 command (BBC

micro User Guide, page 422).
The manual  I  rece ived w i th  m y  re -

view copy was only provisional but  in-
cludes inst ruct ions o n  t ransfer r ing a
file or program using chat mode for the
parties to make arrangements to send/
receive b o t h  ends must be using the
same s o f t w a r e .  I  a l s o  n o t e d  w i t h
interest tha t  f 4  pu ts  t h e  m o d e m  a n d
software into an idle state, al lowing the
phone t o  b e  u s e d  n o r m a l l y  i n  t h e
middle of a session.

CASSETTES
A direct comparison between ROM and
cassette-based sof tware is  not  fa i r  as
the speed and rel iabi l i ty even of discs —
let alone tapes — cannot compete with
the absolute convenience of f irmware.

Protek
Protek's cassette-based B B C  M o d e m
Pack software runs  in  two  modes t o
access v iewda ta  o r  f o r  user- to-user
communications v i a  t h e i r  p o r t a b l e
acoustic modem.

Running t h e  so f twa re  p roduces  a
main menu of six items, which you can
return to during a session using f0. The
first option, Log On/Off, leads into the
secondary menu of Log On, Change ID,
Log O f f  o p t i o n s  a l l  q u i t e  s t r a i gh t -
forward. Once on l i ne  to  Prestel,  you
can work your way around in  the nor-
mal manner  o r  use the View, Pr in t  o r
Save Frame main  menu choices, out-
lined in  the documentat ion — which is
very sparse.  I t  c a n  b e  a rgued ,  w i t h
some logic, that heavy documentation
is inconsistent  w i th  a  cordless,  po r t -
able modem, but I do not feel that three
small pieces of paper is good enough.

Back to  the software—downloading
and saving of telesoftware programs is
catered for, although any program thus
acquired overwrites the Prestel routine
in Basic. To  continue it is necessary to
reload, a f t e r  f i r s t  s a v i n g  y o u r  t e l e -
software, of course.

Option s ix  on the main  menu  leads
into user-to-user mode, swi tching the
modems b e t w e e n  o r i g i n a t e  a n d
answer to  g ive  1200/1200 ha l f  duplex
communication. This mode gives a file
transfer capabi l i ty,  f o r  e i ther  a  Bas ic
program o r  a  b lock o f  machine code,
rather than a n  in teract ive 'chat '  t ype
dialogue. To  t rans fer  code,  t h e  sof t -
ware asks for  start address and block
size and gives the option of entering a
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relocation a d d r e s s  f o r  t h e  rece ive r.
Both compu te r s  d o  n o t  h a v e  t o  b e
Beebs. but both must have Protek 1200
modems.

OEL
I tr ied OEL's user-to-user software for
the Teiemod 2 modem. Instructions for
loading t h e  t a p e  p rog ram,  app rop r i -
ately named  ' W U ' ,  g i v e  a  sequence
using the Shift and Break keys, rather
than t h e  u s u a l  l o a d  c o m m a n d .  A
machine c o d e  r o u t i n e ,  i t  l i v e s  i n
memory from 8,61AB to 8,7BFF.

This sof tware swi tches the  m o d e m
alternately b e t w e e n  o r i g i n a t e  a n d
answer to give a half  duplex l ink for a

program o r  a  b lock o f  machine code.
Files a r e  t rans fer red  i n  b l o c k s  w i t h
error checks, and up to three attempts
are made, a f ter  which i t  is  suggested
that you red al.

Messages can be compiled off-line to
keep te lephone  b i l l s  d o w n .  C o m p o -
sitions a r e  t h e n  s e n t  us ing  C IRL-S .
Other control key combinations include
-B and -C, which turn the remote printer
on and off and so allow a written mess-
age to be sent, and -E which sends the
words ' E N D  O F  MESSAGE'  a n d  t h e
code t o  sw i tch  t h e  m o d e m s  around.
Both ends are advised of the status by
alternate r e d  a n d  g reen  squares  o n
screen for transmit and receive.

SUMMING UP
So there we are. Four  commroms,  a l l
very different, and two cassettes.

The message, if I dare say it again, is
that they exhibi t  di fferent strengths in
various directions, and should be con-
sidered care fu l l y  i n  re la t i on  t o  y o u r
requirements. D o n ' t  b e  b l inkered  b y
your current  needs — keep an eye  on
the future.

My v iew  i s  that  i f  you requ i re  on ly
viewdata access and  wan t  t o  ge t  the
maximum u s a g e  o u t  o f  Preste l ,  t h e
Acorn ROM is the answer. If, however,
your n e e d s  i n c l u d e  P r e s t e l  a c c e s s
but a lso  stretch t o  user- to-user com-
munication, bul let in board use or even
Telecom Gold ,  t hen  y o u  need  mu l t i -
standard software, and for sheer flexi-
bility, combined wi th  the fact that you
are not tied to any one modem, you can
do no better than Commstar.

Of t h e  cassettes, I  p r e f e r  Protek 's
tape, w h i c h  g i v e s  b o t h  P res te l  a n d
user-to-user access.
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CURES No. 1
IN S C I F I VA R E

AN CEO

WHAT IS A DATABASE?

SPECIFICATION

BETA -BASE E25 D I S C
8 GREAT FEATURES

It is a FILE which contains RECORDS.
Records consist of a number of FIELDS
containing the information—an analogy can
be drawn with a card index in which a box of
cards is the file. Each card is a record and
each line on the card is a field.

1) Random Access—disc based, single or
dual drives
2) File Size-99K (40 track), 199K (80 track)

—65,000 + records
3) Record Size—up to 2048 characters and
200 fields
4) Field Size—up to 254 characters with
complete line scanning
5) Access any record using Primary Key in
2 seconds
6) Holds-1200 NAMES AND ADDRESS
records on 100K disk
7)Search-500 records on 5 fields in
60 seconds
8)Sort —500 records on 3 fields in
60 seconds

SYSTEM FEATURES
• CALCULATE— using any valid expression
and store results
•POWERFUL PRINTOUT OPTION—
Eliminates need for separate mailing
program, Parallel/Serial Printout allows
setting of printer control codes, line spacing,
tabulation, Headings etc, plus label printing
with horizontal and vertical tab control.
•REDEFINE—Titles, field widths, number
of fields, number of records etc.
' TRANSFER—Records from one file to
another.
• SEARCH LISTS—Allow creation of sub-
Databases within main Database.

14E**
•  GLOBALENTRY enables repetitive.data to
be typed in once and placed in as many
records as required. Can also be used with a
search list to provide a powerful global
edit/update facility that will save hours of
typing.
*SPOOLER enables you to create spooled
files that are compatible with Wordwise,View
and other word processors. You can
therefore present your data within a
document or in varying formats etc.
The spooler program will allow to format
your spooled file in the same way as the print
out option. You can therefore have headings,
columns, titles, numbers etc.
*INPUT is a routine included on the disc
which will allow you to write utilities for
accessing your data and tailored specifically
to your needs.
*TUBE compatible with the 6502 second
processor.
•  Comprehensive manual and tutorial.
All timings and sizes are relative to ACORN
DFS, Compatible with ACORN DFS,
WATFORD 1_3 and latest AMCOM DFS
SERIES B.
*ORIGINAL USERS send your disc plus E3
for up grade. 1Ciare5

MICRO SUPPLIES

REPLICA II: E12.00. DISC

The original REPLICA set a very high
standard so the specification we set our
chief programmer included some impossible
features. In fact ACORN state that some of
the things that we have done are impossible,
it just took us longer that's all. REPLICA ll
transfers most cassette based programs to
disk, even more than REPLICA. When you
buy disk drives you do not have to throw
away expensive cassette based programs.
REPLICA ll transfers 'LOCKED' programs,
programs loading as files, programs that
load below &E00, those with up to 6
sections and those up to &6E in length eg
adventure programs. No waiting for 6
minutes whilst adventure programs load.
REPLICA II is very easy to use. The user
enters a name, how many sections and
whether CHAIN!RUN or 'LOAD to load the
first section. Press play and let the program
do the rest, even a menu.
Think how much it will cost you to buy just 1
disk version of your favourite program—
REPLICA It which will hold up to 16
programs, limited only by the disk capacity.

FX 80 PRINTER DRIVER E12.00
PRINTER DRIVER FOR EPSON FX80
AND VIEW
Multi-page driver with print menu allowing
the setting of global (document wide) printer
functions at printer initialisation.
The print menu program contains a
sophisticated character generator which
allows the construction of 95 user defined
characters which are then accessible from
VIEW via a highlight option.
Supplied on disc with comprehensive user
manual.

DISCDEX: E15.00 D I S C

•Catalogues all your discs quickly and
easily.

10Room to store four thousand titles.
• Ouick search and load option.
•Compatible with single or dual drives.
• Extensive print options for catalogue

and disc labels.
',Update and delete options.
•Supplied with stick on labels to number

your discs and a supply of labels
for printing your own disc labels.

DISCDEX is the answer to a disc users
nightmare. How many times have you had to
wade through your discs looking for the file
that you know is there somewhere? Now
with DISCDEX those days are gone.
DISCDEX will catalogue all your discs and
store them in alphabetic order. In addition to
the very useful search and load facility
DISCDEX will also print out a full catalogue
in alphabetic or disc order. Even more useful
is the ability to print disc labels for sticking
on the disc or the jacket.
DISCDEX is only suitable for discs with 31
file names as in the standard ACORN
system. It is not suitable for double density
interfaces.

Send for detailed newsletter.
All prices inclusive of VAT & Carriage—
NO EXTRAS! Please state 40 or 80 track disc
and state which D.F.S. you use
Dept AU4
98 Middlewich Rd.,
Northwich, Cheshire CW9 7DA.
Tel: 0606 48511
Open 9-5pm Monday—Friday

- NEW

NEW

ONESHOT: E12.00 D I S C
•  Full feature trace utility.
•Single step through BASIC program or

halt at user determined interval.
•  Print line number prior to execution.
• 0bey fixed instructions before executing

a line.
•Trace window allows screen to be seen

whilst tracing execution.
•  "Printer only- will force trace output to a

printer allowing full screen dispiay.
•Abil ity to dynamically alter control

of ONESHOT.
•ONESHOT can be configured to run in

any area of memory.
ONESHOT is a 1.25kb machine code
program which gives the user several
powerful aids in debugging BASIC
programs. These include the ability to
SINGLE STEP through the BASIC code of
the target program, stopping the processing
at specified points and comprehensive trace
functions of the variables used by the target
program.
A very powerful option allows the user to
enter a command string into function key 0
and instruct ONESHOT to obey this
command BEFORE each line is executed
e.g. • KEY° PRINT V/0: M will print the value
of V/0 before executing each line. This is a
very simple example and it is possible to do
much more complex things including
printing the value of a variable only when it
changes or when it reaches a certain value
or falls within a certain range. This option
can also be used to dynamically alter
ONESHOT as it is working. The power of this
option is only limited by the users ingenuity.
In addition to ONESHOT the disc also
contains 3 very useful function key routines.
The first will search for any DEFPROC or
DEFFN and print the line numbers in which
they appear together with the name of the
procedure or function. The second will
search for a specific procedure or function
and print the line numbers containing it.
The third routine will print out every active
variable together with its present value.
ONESHOT is not compatible with double
density interfaces.

FUN HOUSE: E10.00 DISC
FUN HOUSE is a highly original suite of
educational programs suitable for ages 3 to
13. The program is designed to encourage
children to spell words which relate to
objects found around the home. Animation
and music are used to good effect and some
highly original ideas are incorporated.
Each room exercise is terminated with a
warning item e.g. the lounge finishes with
'FIRE' which goes on to engulf the whole
lounge. Tests with a newly hired 4 year old
resulted in us having to prise him away from
the keyboard after 2 hours. In that time he
had gone from never having used a keyboard
to finding the location of all the keys very
quickly and entering the correct answer.
He had thus started on the path to learning
spelling and familiarised himself with the
keyboard including the use of DELETE to
correct his mistakes. Can you afford not to
give your children the same start?
FUN HOUSE is not compatible with double
density interfaces.

All Disc Software now
available on 3" disc—

add E3 to printed prices
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SPECIAL OFFER FROM VIGLEN
* Scoop \figlen price Eggoo inc. VAT

E8610 ex. VAT
*  Normally sold at E143.75
* Special purchase

This remarkable Graf pad from British Micro
allows you to input information into your
computer very accurate and high resolution,
not to be confused with other models which
are both more expensive and less accurate.
Supplied with all necessary cables, manual
and sample programs, to allow you to
develop your own application programmes.

1

L Computer aided design programme. Drawing programme etc. A
SEE OTHER VIGLEN ADVERTS ON HOW TO ORDER

184

TABLE
Printer Stand

£ 1 4  •  9 5  INC. VAT

Carriage & Packing £3.00

•For 80 column matrix
printers

•Raises printer high enough to put
continuous stationery underneath

•Beautifully finished in clear perspex •  Viglen quality every time
•Will accept paper up to 121/2- wide •  Non slip rubber pads

Dimensions: 15" (380mm) wide (320mm) deep 4- (90mm) high
Also available 136 column stand ,14 £27 inc. VAT.

COME TO VIGLEN FOR A FAST, FRIENDLY, PERSONAL SERVICE
DEALER ENQUIRIES WELCOME

Prices subject to change without notice
Post to: VIGLEN COMPUTER SUPPLIES. UNIT 7, TRUMPERS WAY, HANWELL, LONDON W7 20A.

Please send roe  ( c i t y )  PRINTER STANDS at E17.95 each. I enclose Cheque/P.O. for E m a d e  Out to

VIGLEN COMPUTER SUPPLIES or debit my ACCESS/BARCLAYCARD No

Name  v i s A  Signature
Address

AU 4/2

ACORN USER APRIL 1985 •



The
only

ROM
Cartridge Systemthat does not
overload your pocket

or your BBC Micro

0  All prices inC. VAT
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Why risk damage to your BBC micro every
time you want to change ROM's? Instead,
store your growing collection of ROM's in
professionally-made protective cartridges!
0  All cartridges are gold-plated for durability

and reliability.
0  No need to switch machine off between

cartridge changes.
0  Insert and remove 'Wordwise"View"Disc

Doctor', etc., at will, from your micro in
absolute safety.

0  Low, low power consumption unlike
others ystems.

0  Save on memory.
0  Price for complete kit, including cartridge

only £15.95.
0  Cartridges at £2.95 each.
0  Four for £11.00 (le £2.75 each).
0  Ten for £26.50 (le £2.65 each).
0  Kit comes with 1 ROM cartridge, 1 Cable

Assembly, 1 Blanking Off Plate (used if
system is removed).

0  1 Socket Cover (used when no cartridges
are resident to protect against dust).

0  1 Cartridge Rack (stores cartridges safely
when not in use, also expands to a „ o  ,ocs 4 ,  4  o k ' z 4'

4• e,c e  k z 5  c , 1 '  c c '  6 e •
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PHILIPS COMPUTER MONITORS
From

1 / 5 I e NCOMPUTER SUPPLIES

PHILIPS BM 7502
GREEN SCREEN MONO
From the highly successful 'Philips 80 Range: here is a monitor
specially designed to display graphics and alphanumeric data with
perfect clarity.

> 12" high resolution, 20MHz band width, anti-glare screen
> Composite Video (CVBS) and Audio Input
> 2000 character (80 x 25) display
> Swivel base available E13.95 incl, VAT

> Suitable for the following computers:
BBC 8 (free leads supplied for the Beeb): Apple II, 11E, II plus
Apple III: Atari 600XL, 800, 800XL, 1450XL: Coleco Adam:
Commodore Vic20, Vic64: IBM-PC with interface: Texas
Instruments T199/4A: Timex Sinclair: Einstein: QL

Months Guarantee

PHILIPS CT 2007
COLOUR TELEVISION
+  MONITOR
This very popular unit is not only an excellent Colour Television
Receiver, but also a sophisticated computer monitor. Featuring:

Free lead supplied for BBC Micro
Headphone socket and speaker mute switch
ROB, (TTL and can be modified for
linear). Composite Video Input
(CVBS), Audio Input plus this
model has an AV/TV switch
14" picture tube with 0,65mm
resolution
Maximum 80 characters per line
20MHz band width
12 pre-select buttons
Aerial supplied
Swivel base extra E13,95 inc. VAT

AV/TV
SWITCH

CVBS
-4110----

11GB

just a colour monitor
when you can have
this New Philips TV
+ Monitor for only

C 9 9  rgi,
eaMelmattP

INC. VAT

Open 9 30 - 6 weekdays,
9 30 - 4 Saturdays

— F u l l  Tw e l v e —

HOW TO ORDER
BY POST: to purchase either of the items in
this advertisement simply fill in the coupon with
your requirements Enclose your Cheque/P 0 or
use your Access/Barclaycard Please make
cheques payable t o  VIGLEN COMPUTER
SUPPLIES and post to the address on the coupon
Add E8 00 for Postage. Packing and Insurance
for each item Prices ;ublect to change without
notice

BY TELEPHONE: Ring (01) 843 9903
Credit Card holders Access/Barclaycard can
p u r c h a s e  b y  t r i c p m l i c  r . c o l u  g i v e  U d r U
Name. Address and the items required

Post to VIGLEN COMPUTER SUPPLIES UNIT?, TRU MPERS WAY,
HANWELL W7 20A Telephone 01-843 9903 Personal callers always welcome

A U  4 / 3

Please send me
I enclose Cheque/P 0 for E  m d  E8 carriage. Payable to Viglen Computer Supplies.
I prefer to pay by ACCESS/BARCLAYCARD (Delete whichever is unapplicablet•
Card No

Signature.
Name
Address-



The BBC Model B
All the peripherals
from Vil5lem

The best service-The best value
Disk Storage No.I
This diskette storage
holds 70 diskettes
Our Super- Low price
E14.95 including VAT

SS 40 TRACK
DS 40 TRACK
SS 80 TRACK
DS 80 TRACK

3M Scotch Disc
51/4" diskettes single sided

: -2 Poxes 3.9 poxes LO-  boios
L15.00 E13.50
£20.00 E18.40
E23.00 E20.70
E.26.70 E24.00

[ P o s t  to: VIGLEN COMPUTER SUPPLIES

Please send me

E13.00
E17.70
E20.00
E23.00

I enclose Cheque/P.O.forE
Cheques payable to Viglen Computer Supplies

Name

Address

A

Inci carriage

A

Disk Storage
No.2
This lockable diskette
box holds 90 diskettes
Super Low price
0 4 . 8 5  inc. VAT

•
I r  0  DISCS

PER BOX

Monitor
Stand

Our Super
Low price
E14.95

Complete Package
For Word Processing

incFrom E960
Microvitec Monitors
Standard E185
Medium E259
Med & Pal E295
High E389

-11:111 Lt-10

ad4 •

Dot Matrix Printers
Taxan Kaga KP810 E301
Canon PW1080A E321
Epson RX80/Fr  £275
Epson FX80 E389
Shinwa CPA80 (100cps)E219
Mannesmann Tally

MT80 E209

Daisy Wheel Printers
juk i  6100 0 8 5
Quen Data E255
Please add f o r  11/2 metre length
printer lead for the BBC micro.

All pr ices inc. VAT
Please add for  carriage.
A - E2. B  -  E3. C  -  E8.

UNIT 7, TRUMPERS WAY, HANWELL W7 2QA

LCard No _____

13C
ode/ 8

°ate I I )NPS
"  42 Pts

r a l 2 g )

Telephone: 01-843 9903

1 prefer to pay by ACCESS, BARCLAYCARDelete whichever is not applicableD )

Signature  A U  4/4
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PURE EXCELLENCE
Best Design, Best Value, Best Service.

COMPLETE 400K 40/80 TRACK SWITCHABLE
PACKAGE FROM ITIGLEN

This offer includes the latest 1,2 version of Acorn Interface DATE

Complete Disk
System for the
BBC Model B

Gomm- wisi 2k._02,,,°edee
A4-

BOSTON
MANOR

Vi !en,
5  COMPUTER SUPPLIES

Unit 7, Trumpers Way,
Hanwell W7 2()A.
Telephone: 01-843 9903

OPEN
9 30am-6 Opm Mon-rn

9 30am-4 00pm Sat

AMPLE ON-THE-SPOT
CAR PARKING - AND ITS FREE!

•  Package assumes you own a BBC Model B with 1.2 operating system.
with power outlet

OFFER INCLUDES THE FOLLOWING:—
•  Disk Interface (call in at our showroom for free fitting while you wait) or supplied

with easy-to-follow instructions.
•  400K 40/80 track double-sided disc drive including case and all leads.
•  Comprehensive Manual a fact-filled, 56 page document includes

techniques of loading from cassette to disk. Not available elsewhere. /
•  Utilities Disk includes formatting, verifying, BASIC program / \

comparator, disassembler, Epson screen dump, dual catalogue P 45,
(giving 62 files), large printing and many others, s ' t

Disc Drive
on its own
029
inc VAT

e / 4 $  ,occb• 4„0\ ,2:Q9
cp c s oo 0
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I SPECIAL OFFER FromViikr4
-Must •N7 tglown,:1:btis•c:11411:monna3213,

„ f r  3 k  1

1 7

12
Months
uarantee

PANASO
DISK

SYSTEM FOB THE
BBC MOOR B

COMPUTE

A 40 20

N14 1

GREAT \Ns

A4

0

V i 5 l e NCOMPUTER S U P P L I E S

Unit 7 Trumpers Way
Hanwell W7 2QA
Telephone: (01) 843 9903

ACORN USER APRIL 1985

IC ISK
• Package assumes you own a BBC Model B with 1.2 operating system.

with power outlet
OFFER INCLUDES:
•  Acorn Disk Interface (call at factory for free fitting)
•  100K 40 track Panasonic Disc Drive

including case and all leads
•  User Guide 54 page fact filled
• Utilities Disk including formatting, verifying, BASIC program

comparator, disassembler, Epson screen dump, dual
catalogue (giving 62 files), large printing and others g9t*e •,4%

4'a7 410V

Disc Drive
and Interface

E175
Inc VAT

Disc Drive
on its own

E94
inc VAT
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MAKE THE MOST
OF YOUR

COMPUTER.

0  Exploring Artificial Intelligence on yourBBC Micro
Tim Hartnell

0  Advanced Programming guide to the
BBC Micro
Jeremy Ruston.

Li Dynamic Games for your Electron
Neal Cavalier-Smith.

036 Challenging Games for the BBC Micro
Chris Callender and Tim Rogers.

0  Let Your BBC Micro Teach You to Program
Tim Hartnell.

E  Putting Your BBC Micro to Work (includes a full
word-processing program, plus 14 others)
Chris Callender,

El Creating Adventure Programs on your Computer
Andrew Nelson E 4 . 9 5

D  The Easy Way to Program Your New Computer
Tim Hannell.

LII Practical Applications for the Microcomputerin the Home
David Hole,

El The Art of Structured Programming
Peter juliff

These books are available from most book and computer
stores. In case of difficulty, order directly from us.

Interface Publications, Dept. QA11.
I  9-11 Kensington High Street, London W8 SNP.

Please send me the indicated books. I enclose E
Name
Address

Order-brace Publications Ltd

Onterbace

E6.95

E7.95

E4.95

E5.95

E6.45

E4.95

E3.95

E4.95

E5.95

(TRADE ONLY: Interlace Publications are distributed exclusively in the UK and
•  E i r e  by W HS Distributors Export  trade handled by Interlace Publications.) •

MEM I = 1  O M  1 = 1  M I  M B  M N  N M I  1=11 IIMEI

FOOD F O R  T H O U G H T

COMP
C A A R

plans meals from over 2 0 0  recipes e n t e r
your own if you prefer
calculates quantities from 2 up to 48  portions
and prints the results

works out the whole shopping list then prints
it a n d  the menu

- - - - -
Thinks

if only i t  could wash up as well
it wou ld  be -

WORTH A FORTUNE!
Nevertheless i t s  a  M A G I C  GADGET —  f o r
BBC Model B disc users

40Track £24.95 8 0 T r a c k  E26.95
add 50p postage p a c k i n g

SHUMWARI ASSOCIATES
(Dept B  ) 1 2  Marlin court  M a r l o w  B u c k s  S L 7  2 A J

Tel: 0 6 2 8 4  5 7 5 1

Tinted
Glass
Front

Integratwd
rwaolit
Switching

NEW HIGH RESOLUTION
TV/MONITOR

40cm Square
Display

Monitor
Styling

Is this what you have been waiting for
*  40cm Flat Square display Tube. *  Integrated switching & level
*  0.4mm Stripe pitch for high c o n t r o l

resolution. *  ROB contrast control
*  3  way operation:— 1 High *  Automat ic  colour balance for

resolution TV: 2 Composite Video l o n g  term stability
and Audio; 3 RGBS and Audio. *  20 "  version available soon

A h igh  qual i ty  advanced design GRUNDIG TV,  Modi f ied o n l y  b y  NEWARK
VIDEO CENTRE, Ava i lab le  as a  standard version or :  luxury  remote control
with optional teletext.
*  Lo ts  of other models from 14" to 26". Standard 40cm £305.95.
Remote control £335.95: Remote control with Teletext E413.95.
Leads C5_99 (prices include cart:: & VAT)

Callers welcome.
Details from

NEWARK VIDEO CENTRE
108 London Rd, Balderton, Newark, Notts

Tel 0636 71475 Mon-Sat  gam-5.30pm
ACCESS/VISA

190 A C O R N  USER APRIL 1985



"

IN BROMLOY
BROMLEYS FIRST

SPECIALIST COMPUTER STORE

We are official Acorn Dealers with high
standards to maintain and take pride in
friendly and efficient advice and service.

See o u r  extensive range o f  printers,
monitors, d i s c  dr ives,  so f tware  a n d
books.

Data Store
6 Chatterton Road, Bromley, Kent. 460 8991

BBC/ELECTRON EDUCATIONAL SOFTWARE
Our educational software is used in thousands of schools and homes

throughout Great Britain.

EDUCATIONAL 1 B B C / E L E C T R O N  T a p e  18 00 Disc (7008
Hours of fun and learning for children aged five to nine years Animated graphics will encourage
children to enjoy counting, maths, spelling and telling the time The tape includes six programs:
MATH MATH 2, CUBECOUNT, SHAPES, SPELL and CLOCK.

An excellent mixture of games' Personal Software – Autumn 1983,

EDUCATIONAL 2 B B C / E L E C T R O N  T a p e  18 00 Disc 11008
Although similar to Educational 1 this tape is more advanced and aimed at seven to twelve year
olds The tape includes MATH I, MATH 2, AREA, MEMORY. CUBECOUNT and SPELL

FUN WITH.NUMBERS B B C / E L E C T R O N  T a p e  18.00 Disc 110.00
These programs will teach and test basic counting, addition and subtraction skills for four to seven
year olds. The tape includes COUNTING. ADDING, SUBTRACTION and an arcade type game called
ROCKET MATHS which will exercise addition and subtraction With sound and visual effects.

. •'These are excellent programs which teachers on the protect have no hesitation in
recommending to other teachers." . . Computers in the Classroom Project, Riley High School.

FUN WITH WORDS B B C / E L E C T R O N  T a p e  18.00 Disc 110 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

JIGSAW AND
SLIDING PUZZLES by P Warner BBC/ELECTRON T a p e  (7 95 Disc 19.95
There are two jigsaw and four sliding puzzles on a 3 x 3 and 4 x 4 grid. Each program starts off
at an easy level to ensure initial success but gradually becomes harder. It helps children to develop
spatial imagination and in solving problems. The tape includes: OBLONG. JIGSAW, HOUSE.
NUMBERS. CLOWN and LETTERS.

KON-TIKI by J Amos B B C  T a p e  (1095 Disc 112 95
Simulation program based on Thor Heyerdahrs KON-TIKI expedition Enjoy a journey on the KON•
TIKI recording on a map the raft's position and entering notes in the logbook on creatures found,
unusual events etc Inclusive of booklet, background information, maps and fully supportive
illustrated data sheets.

–A well thought-out package with a wide appear• Wh i ch  Micro & Software Review—
October 1984.

**SPECIAL OFFER**
Buy three titles and deduct 14.00

Add 50p p&p per order Please state BBC or ELECrRoN or
40 or 80 track for discs,

Golem Ltd, Dept A, 77 Qualitas, Bracknell. Berks RG12 41:1G. Tel: 0344 50720

ACORN USER APRIL 1985

A  J SOFTWARE
for BBC j r - r

'The Record Changer'
32K 09.95 Cass. £24.95 Disc.
for indexing, membership lists, directories, inventories,
budgeting, etc, etc.

don't buy a database in the dark—
check the spec!

'The Wordsmith' 32K for Centronics 737/739
AND NOW FOR EPSON FX80:

09.95 Cass. £24.95 Disc.
Options Timetable 32K
04.95 Cass. 09.95 Disc.
Simple Word Processor 32K
£9.95 Cass. 04.95 Disc.
Picture Maths
£9.95 Cass. 02.95 Disc.
An arithmetic practice program for primary schools.
Character Definer £9.95 Cass.
Enlarge, reduce, etc, etc.
Tape Catalogue 6.95 Cass.
Catalogue all your tapes using this program and never lose
one again •
Copy Disc £9.95
Copy disc to tape, tape to disc, M/C, Data or Basic.
ROM Read
£8.95 Cass. 01.95 Disc.
A machine code program to read the contents of any ROM
socket and copy to RAM, tape or disc. Not to be used for
illegal copying.
Machine code Disassembler
£5.95 Cass. £7.95 Disc.

Open Evening Timetable 32K
04.95 Cass. 09.95 Disc.
Utility Eprom 09.95
for basic programmers
Mitsubishi Disc Drives
Dual 80 Track 800K f380+ VAT
Single Track Drives
Dual Sided 200K 099 V A T

Double Density Disc Interface £85 +VAT
The best there is.

Epson Printers
FX80 f370 1- VAT
R X80 f270 V A T  f 8  00 Carr
BBC Epson Cable 0 5 +  VAT
Normende
Not only the cheapest, but the best
Switchable 14" RGB Monitor/Colour TV E250 inc. VAT and
cable, £8.00 carr.
Royalties for quality software
All prices VAT inclusive except where shown
AJ Vision Service Ltd, 43 The Drive
Loughton, Essex 1G101HB
Mall Order Only
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DEFINE
A MULTICOLOUR SPRITE CREATOR, EDITOR & ANIMATION CONTROLLER

FOR THE BBC B COMPUTER
DEFINE is a suite of programs providing all the sprite
and animation facilities needed to produce high speed
arcade type  games us ing you r  o w n  mult icoloured L I G H T P E N  OR JOYSTICK CONTROLLED
characters (sprites).
The package is extremely easy to use, every command
being made with a lightpen, or joystick, directly from
the screen. Real  s ize and  enlarged v iews  o f  you r
sprites are continuously updated whi le you define or
edit them and you may test animation sequences in
the editor package as you go along. New sprites may
be created by editing old versions and the number of
sprites you may define is unlimited. Sprites may be any
size up to 12 x  1 6  pixels and each pixel may have any
of t he  1 6  standard mode2  colours. T h e  sof tware
needed t o  animate y o u r  sprites i s  provided a s  a
separate program, wh i ch  y o u  can merge in to  your
own BASIC, or machine code, program, allowing high
resolution posit ioning w i t h  fast, s imple commands.
The number of sprites, or clones, you may have at any
one time is unlimited (except by computer memory)
and the speed of movement can be very fast if desired
— over 400 sprites per second may be printed from
BASIC, o r  700  per second f rom machine code. O f
course, you may l ink sprites in your  own  programs,
producing giant sprites, or sub-animation. A 24 page
handbook is  supplied as wel l  as a BASIC example
program.
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DEFINE t a p e  version E 9 . 9 5
DEFINE d i s c  version E l l  .95 A l l  prices inc.

VAT & PostageDatapen Lightpen Pack (optional) £ 2 5 . 0 0
(Software included with lightpen; introduction and 2 drawing programs)

Datapen M i c r o t e c h n o l o g y  Ltd.,  K ingsc le re  Road, Over ton ,  Hants  RG25 3JB
TEL: (0256) 770488

t1nitier5itp
U N I S T A T

S T A T I S T I C A L  P A C K A G E

MULTIVARIATE REGRESSION: Main output consists o f  estimated coefficients.
t-stats, standard errors. R .  corrected R .  standard error of regression. E stat. and
Durbin-Watson slat. Further output options: multiple correlation matrix. var -covar
matrix. ANOVA of regression, residuals. plot of residuals, interpolation. Data options:
Logiln option for each variable, no-constant regression, choice of dependent variable.
selection of independent variables, auto-omission of linearly dependent variables.

ANALYSIS OF VARIANCE. SCATTER DIAGRAMS AND TIME SERIFS PLOTS;
One-way and two-way (without interaction) ANOVA tables, scatter diagrams of paired
data and time series plots with auto-scaling.
STATISTICAL TESTS, CORREI,ATION COEFFICIENTS AND PROBABILITY DIS-
TRIBUTIONS: Basic slats on each column of data (size, sum, mean. variance. std. den.).
Chi-square (contingency table). t (one sample, two sample, paired). F. Mann-Whitney
U. and Wilcoxon signed rank tests. Pearson's. Spearman's rank and Kendall's rank corr.
cods. Chi-square. t .  F.  binomial. Poisson and normal (std., non-std.) distributions,
Results of tests and corr. coefs are displayed with significance levels.

DESCRIPTIVE STATISTICS. FREQUENCY DISTRIBUTIONS AND HISTOGRAMS:
Analysis ot raw data or data with frequency counts. Raw data sorted and grouped.
Choice o f  lower bounds and class intervals. Absolute, cumulative and relative
frequencies. Histograms with up to 200 classes. Output displays sum, mean, mean
deviation, median. variance. std. des'., 3rd and 4th moments, skewness. kurtosis, range.
etc.

All programs are datable compatible with Matrix Operations program in UNIMAX
package Data matrix capacity examples (columns by rows): CBM-64; 2x 1250. 5x7011.
10x3/(0. BBC-13; 2x7.51). 5x4)N0. I11x200. MK Spectrum; 2x ISM, SO( X I. Illx500. CBM-64
(disk): IBS, BBC-B (disk): 1.85. 48K Spectrum (mdveartjeass): £60

of tiv art
U N I M A X

L I N E A R  P R O G R A M M I N G  P A C K A G E

LINEAR PROGRAMMING: A powerful and instructive optimisation program capable
of handling all sorts of linear programming problems (minimax. any combination of <=.
-  c o n s t r a i n t s  and xi>=41. ii„< =O. --ct<x,<ei sign constraints). Primal, canonical.
dual and their solutions are displayed in  standard mathematical form. Unbounded
problem and no feasible solution prompts. Edit option for all inputs. Capacity examples
(variables by constraints): CBM-64; Itlx35. 25011. 40x25. BBC-B; 10)125. 20x20, 48K
Spectrum; 111,05. 25x3.5. 5005.

MATRIX OPERATIONS: Inversion, transposition, determinant. pre- and post'
multiplication. scalar multiplication, addition and subtraction of matrices and vectors
Any output can in turn be used as the input of the next operation without re-typing.
Matrices can be saved or loaded at any stage. Datable compatible with UNISTAT
package. Capacities: CBM-64; 3505. BBC-B; 25x25, 48K Spectrum; 45x45.

CBM-64 (disk E60, BBC-II (disk): LW. 48K Spectrum ( nidvcart,:cass): 145

A L S O  AVA I L A B L E  F O R  4 8 K  S P E C T R U M
INTRODUCTION TO ECONOMICS SET: £25

ECONOMIC GEOGRAPHY: £9.95 •  BIBLIOFILE: £9.95
POLYNOMIALS: £6.95 •  INTEGRATION: 0.95

To: UNISOFT LIMITED
(Dept. D) 29 ST PETER'S STREET. LONDON NI 8JP.

TEL: 01-359 0978
Prices include VAT and delivery within the UK. For orders from Europe add
ft  .50. outside Europe D M  per item for airmail post. Dealers enquiries welcome_ A L

C O M M O D O R E  6 4 ,  B B C - B ,  4 8 K  S P E C T R U M
*Comprehensive user manual *  Full data handling facilities (display, print, change, save, load)

*  All results can be printed out *

, O W , A 1 4 , 1
VAT, .

S i n c l a i r
/X

NhClodr
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SYSTEMS
SANYO 555 Q
IBM compatible. 128K RAM.
2 x :3601i 11rives.Price includes: Wordstar
Mailmerge. 11116-Star and Calc-Star.

(Monitor available at extra cost) £999

BBC- B £379
Full range of
Software and Disk Drives available.

BBC-B wrrii DEWS £456.00
ELECTRON £189
Includes free software tape

PRINTERS
Brother Printer HR 15 1 3 9 9
Juki Daisywheel 6100 1 3 8 9

EPSON RX80 FT
EPSON FX80
Including lead for BBC.
1

ORDER FORM
Pri duct

Including VAT p&p.

Price ( I t ' Total

DISKETTES

Control Data in packs of 10
SS 40tk o f  16.00
DS 40th. £ 1 9 . 9 8
DS 80tk £ 2 6 . 0 0

Mces-Tn-do&
IT_Xratelivery
I enclose my order for the above products.
ToTAI. SUM ENCIA)SED (Cheque or credit card no.)
ALL PRODUCTS ARE BRAND NEW BOXED AND OFFERED WITH PULL
MANUFACTURERS VARRANri All prices include VAT & delivery

ACORN USER APRIL 1985

DISK DRIVES
200K— 400K-800K
plus new :312" range
(including manual &formatter)

100k single unit
200k dual unit
200k single unit
400k dual unit

loilk single unit
800k dual unit
Switchable
PS unit

199
1199
£155
£249

1;169
£299

+ 115
+ 125

UDM DIWS 1 9 5
WITH Disk Drive £ 7 9

MONITORS
licrovitec colour
Normal res.
Medium res.
High res.

Sanyo BMC 12" C
Call for our full price list.

Disk storage boxes
£15.00 (takes 35)
Disk storage boxes
£20.00 (takes 80)
Prices include VAT. p&p.

Address

1199
1249
1399 AP = +1251110

ACCESSORIES
BBC Stands £ 1 5 . 0 0
Dust covers , f 5 . 6 0
(for BBC.
Drives and
Printers)

ICROWARE

AUTHORISE)
DEALER

14, Charles Street Hanky • Stoke-on-Trent
• (0782)269 883
67, Westow St. • Upper Norwood • London SE19
• 01-7716373
2/4 Paul Street London EC2
• 01-247 8577
637, Holloway Road London N19 5SS
• 01-281 2431

Name

Signed
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Electmnequcip
(Authorised Torch Dealer and Full Unix Advisory Centre)

Electronequip
59 West Street, Fareham, Hants (0329) 230671

ACORN DISC UPGRADE
Now in stock E115_00 inc VAT

BBC Starter Pack
ANBOI/ANBSP E399_00 inc VAT

Disc Starter Pack
ANBS 001 E499.00 inc VAT
(BBC13' f DES + Microdrive f  3 games)

BUSINESS STARTER PACK
ANBS 002 E899.00 + VAT

BBC 'B +  DES + Disc Drive,
Monochrome Monitor, Dot Matrix
Printer, Word Processing,
Spreadsheet and Database

Electron Starter Pack
ALA01/ALASP E229.00 inc VAT

Networking Torchnet/Econet
Advanced connection techniques used on our
networks considerably reduce joint resistance
ensuring lower end to end resistance than by any
other method.

All our  BBC's and Torches are networked together
Are yours:

If not phone 0329 230671.

194

Starter Packs:
1P41

A
ACORN

CO MIER

NORDMENDE
14" TV/Monitor
E199.00 + VAT

Remote version E219.00 + VAT
Offer includes RGB/BBC cable.
Buy this superb TV/Monitor from the
original distributors (since Sept '82)

TAXAN/KAGA
KP810
E277.39 +  VAT

Printer price
Screen dump rom available for £11.50

T O R C H  Disc Pack
SPECIAL OFFER

Only E659_00 + VAT
(Free fitting available if required).

3" Micro Disc E59.95 (inc. VAT)

Disc Interface &
Drive
E174.95 inc. VAT)

includes paper and and BBC interface cable

[ 7 :

Micro Disc Drive for
the BBC Micro
The Micro disc drive offers a method of low cost quick access to
programs. The  dr ive is essentially a small version of  a 5 "  disc
drive and offers simi lar features to the larger drive.
The data is stored on a  3" disc, th is is enclosed in a protect ive
hard plast ic cassette which features a write protect switch
The micro  drive requires the standard Acorn  disc interface, but  a
new disc f i l ing system rom_ Acorn  DFS may be exchanged for  the
micro DES for £2.30. The new micro disc filing system can read
and wri te to  Acorn DFS discs.
Thus if a 5 i  inch and a  micro  f loppy were  connected on the same
cable fi les could b e  transferred between them.
Capacity: 80 64 K bytes Transfer Rate: 125k bit/S.

BRANCHES
MAIL ORDER: 36-38 WEST STREET
FAREHAM, HANTS. (0329) 230670
SHOP/TECHNICAL: 59 WEST STREET
FAREHAM, HANTS. (0329) 230671
KINGS LYNN: 17 TENNYSON AVE. (0553) 3782

ACORN USER APRIL 1985
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Electmneciticip
(Authorised BBC Micro Dealer, and Econet service centre)

•o
Electronequip

36-38 West Street, Fareham, slants (0329) 230970

1
ALL ITEMS THIS PAGE -

SOFTWARE SALE
most ACORNSOFT E2.99 inc VAT
most O T H E R S  E 1 . 9 9  inc VAT

VOLTMACE JOYSTICKS
* 1 0 %  off list prices

BJVOLT 14 Voltmace Delta 14B Joysticks
BJVOLIA0 Voltmace 14811 Adaptor Box
BJVOLT3T Voltrnace Delta 3B Twin Joysticks
BLIVOLT3S Vnlimace Delta 38 Single Joystick

SIDEWISE

BBC SPARES/ROMS

SIDEWISE FITTED

"SIDEWAYS" rom board for BBC Micro.
No soldering required £33.44 + VAT

III_ U P G R A D E S
LSOO   . 4 0  A c o r n  DFS   1 0 0 . 0 0
LS10  3 0  E c o n e t    6 0 . 0 0
LS74  4 6  S p e e c h    4 7 . 8 0
LS123   1 . 2 0  M e m o r y  16-32K   2 3 , 0 0
LS132   1 . 2 0  A n a l o g u e  input   1 4 . 0 0
LS163   1 . 3 5  P r i n t e r  port   1 5 , 0 0
LS244   1 . 4 7  S e r i a l    1 3 . 0 0
LS245   2 . 0 0
LS393   1 . 0 0
7438 7 5

CMOS/ULA's etc.
3691   4 . 9 2
88LS120   4 . 2 3
4013  6 0
4020 9 0
4816   2 . 9 0
7002   7 . 2 5
6522  5 . 2 2
LM324  7 0
Video ULA   1 5 . 7 5
Serial ULA   9 . 4 5

7ACORNPUTER
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OTHERS
Keyboard   5 2 . 3 8
Keyboard swt  2 . 6 0
Cass Relay   2 . 2 0
BBC Power Supply 5 2 . 9 2

Phone for
comprehensive

catalogue

Discounted price inc VAT
13,46
1336
11 99
i 95

ROMS
1.2 MOS Rom   6 . 0 0
BASIC II Rom   2 6 . 0 0
Caretaker   2 8 . 0 0
Communicator   5 9 . 0 0
Termi rom   2 8 . 0 0
Disc Doctor   2 8 . 0 0
DNIFS Rom   1 7  91
Exmon II   2 5 . 2 2
Graphics Rom  2 8 . 0 0
Gremlin Rom   2 8 . 0 0
Helo Rom   2 1 . 7 4
Printmaster   2 8 . 0 0
Screen Dump Rom 1 3 . 0 0
Sleuth   2 5 . 2 2
Spellcheck II   2 6 . 9 6
Toolkit   2 3 . 4 5
View Rom   5 2 . 0 0
ViewSheet  5 2 . 0 0
Wordwise Plus   4 9 . 0 0
Wordwise Rom   3 9  00

MAIL ORDER OFFICE ONLY
AMX MOUSE

Marconi

RB2
Trackerball

11X-80FT

MODEMS
Telemod II E60.83  +  VAT
Telemod Ill £152.17 +  VAT
Nightingale £139.00 +  VAT

012.00 +  VAT

F X - 8 0  0 1 5  00 +  VAT

*EPSON

Printer Pack 11113EMpaper & BBC cable MOO •  VAT
Screen dump rom available for £10.00 •  VAT

J U K  I 6 1 0 0
E325.00 + VAT
Sheet feeder - . - - -
E189.00 4- VAT

MAIL ORDER ENQUIRIES TO BELOW OFFICE

E78.82
+ VAT

E51 .74 +  VAT

=

Postage 40p Secuncor 4.26 (per parcel)
Please add 15% VAT to all prices & carriage
Prices subject to variation without prior notification
All Offers subject to availability
TRADE, EDUCATIONAL & HMG ORDERS
(Phone for discounts)
Large Stocks -  24 Hour Despatch

I 0BBC
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EPROM
PROGRAMMER
for the BBC micro

BROTHER HR5
SHINWA CPA80
EPSON RX80
EPSON RX80 FT +
EPSON RX 100 F T
EPSON FX80
EPSON IX 00

EX VAT
£133.00
£185.00
£185.00
£212.00
£347.00
1314.00
£425.00

INC VAT
£152.95
£212.75
£212.75
£244.80
£399.05
£361.10
£488.75

DOT MATRIX PLUS NEAR LETTER QUALITY
KAGA 810 L259•00 £297.85
CANON 1080A o • - • , c , o 1  Pr ice) £249.00 £286.35
KAGA 910 £349.00 £401.35
CANON 1156 £ 3 4 9 . 0 0 £401.35

DAISY WHEEL
QUENDATA 1120 £225.00 £258.75
JUKI 6100 £325.00 £373.75
DX 100 L356.1:0 £409.40

DISK DRIVES
100K S.S.S D CAgE AND CAE! £80.00 £92.00

ACCESSORIES
WORD WISE + £43.00 £49.45
BOX 10 DISKS £14.00 £16.10
BBC PRINTER CABLE £10.95 £12.59

UTILITIES
COPY ALL COPIES 99°,., OF
PROTECTED DISKS £10.25 £11.79
REPLICA II •  THE TAPE TO
DISK COPIE1 £9.25 £10.63

An exceptionally
versatile unit,
programs EEPROMS
and EPROMs from
2K to 32K.

Powerful, easy
to use software
in a sideways ROM.
Features full screen
data editor,
files, and
softkeys.

Professionally
designed hardware
ensures reliable ard
safe programming,
also detects badly
socketed EPROMs.

Soundly
constructed in a
convenient flip-top box which protects unit when not in use.
Supplied with a comprehensive manual.

£95 (excl VAT, free P&P)
2 year guarantee. Detailed information on request

CIL Control Telemetry of London
Unit 11, Burmarsh, Marsden St,
London NW5 3JA. Tel: 01-482 2177

BBC

POOLS FREE
RACING
ANALYSERPREDICTOR

WITH 11,000 MATCH DATABASE
Now in  its 3rd successful season, Mayday
Softwares Pools Predictor has been made
even more powerful with a new and unique
11.000 match database. Seven separate fore-
casting techniques have been combined to
give you the best forecasts yet. And, lust as
easy to use, is our new Racing Analyser. This
uses the racecard from your daily paper to
analyse any horse race--and it's yours for no
extra charge!

A l s o availablefor theSpectrum
MAYDAY 1 8 1 ,  PORTLAND CRESCENT
SOFTWARE S T A N M O R E ,  MIDDX HA7 1LR

Second Byte

BOTH PROGRAMS
FOR ONLY

Mum: Turn that thing down.
Boy: But mum I can't.
Mum: Oh yes you can if you buy a Second Byte volume control.

Yes a volume control that fits neatly onto your BBC A or
B. Easily fitted in five mins with no soldering or cutting
required.

dust send t7  which includes VAT & P&P to.
Second Byte.
31, Sapphire Ridge. Waterlooville. Hants, P07 8NY.
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Please allow 14 days for delivery.

32 Harmonically
Programmable Oscillators
32 Programmable Envelopes
Five Octave Keyboard
Up to 4 Osc/Envs per note
Touch Sensitive Keyboard
Programmable Stereo Sound
Real-Time Polyphonic
Se uencer

CLEF PRODUCTS (ELECTRONIC) LIMITED
(Dept Au3) 44a Bramhall Lane South, Bramhall,

Stockport, Cheshire SK7 lAH. 061-439 3297

PROFESSIONAL MUSIC
FROM THE BBC MODEL B

MUCH MORE THAN JUST A SYNTHESIZER... .
The New Digital
CLEF CMS
Price £495

inc VAT & UK carriage

S A E OR PHONE
FOR FURTHER
INFORMATION

THE ANSWER TO FINDING GOOD QUALITY
SOFTWARE FOR YOUR BBC/ELECTRON

MEMBERS RECEIVE:

* Discount prices on all Tapes & Discs
* Information & Advisory Service
* Regular Newsletter
* Free Postage on 3 or more Titles
* Rapid Delivery
* No Obligation to Purchase

ALL FOR ONLY 12.00 PER YEAR!
Send large SAE for Catalogue & full details

THE BRAIN TRAIN CLUB
NORTHINGTON HOUSE

59 GRAY'S INN ROAD LONDON WC1X 8IL

UK'S LOWEST PRINTER PRICES
ORDERED TODAY -  DELIVERED TOMORROW

DOT MATRIX

Eak,utional, G'ment plus O'seds Orders Welcome
Delivery Printers lSecuricorl L10.00

Printerland, Unit V,  Estate Buildings, Railway St , Huddersf;eld HD' UP
Showroom open Mon - Fri 9 -  6 pm Sot morn 9 - I pm.

Tel. Huddersfreld 104841 514105 0, (0484) 687875
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We've been inundated with Free Ads m o r e  than twice as many as we can
carry. This has led to delays in publication and disappointment for readers. The
Free Ads are carried in the magazine as space permits, so please allow up to
three months for yours to appear.

TI-99/ 4A computer  t o r  sale.  U n -
wanted present .  Comple te  w i t h
manuals and leads. Worth £120,
will se l l  fo r  £70 ono. Te l :  01-578
8697 after 7pm.

IDC heade rs  ( r i gh t  ang le )  (20 )
£1.25, (26)  £1.75, (34 )  £ 2 ,  (40 )
E2,25, 2114 memory (new) Cl. Tel:
Darwen 75314.

TELEVISION fo r  sale. B lack and
white 14in, one  month old,  u l t ra
good condition, two aerial inputs,
brilliant for computer. Tel :  (0285)
3204 or 5283. Ask for Adam. Only
£40 o r  offers. (Wanted: pr inter. )
Gloucester, Cirencester.

TELETYPE ASR33 p lus  punched
tape reader plus manuals Offers.
Tel 01-857 8029 after 5pm

FOR SALE BBC B. Issue 7 board.
1•200S, Kenda DFS, DS/DD 400k
Opus drive, Phoenix monochrome
monitor, joysticks, discs, software
worth £200. A l l  for E650 ono. Call
Muktesh 01-789 2270  even ings
and save £400.

SURE-Shot joystick for BBC B for
sale. Hardly used, good condition,
still in box. £12 ono. Tel: Matthew
on (0709) 74161 after 4pm.

BEGINNERS Basic programming
book plus learning cassette from
Computer Program o n  B B C  TV.
Also Quick-shot style joystick and
Penguin programmers book.  A l l
worth £43, sell for £20. Tel :  Kings
Langley 63405.

BBC mode l  B ,  unwanted pr ize,
still i n  carton.  Acorn  guarantee
etc. £340. Harefield 3086, (Middle-
sex).

ATOM 12k  + 12k, F P  ROM, too l -
box. PSU, leads, manual, books,
software ( i n c l u d i n g  P a c k m a n ,
Invaders. Chess etc). The lo t  for
£75. Tel: Cramlington 712509, any-
time.

BBC B 1•20S, Basic II, Microware
DDFS 1-0, s ideways RAM, 320k
disc d r i v e  + PSU, c a s s e t t e
recorder, Wordwise, Dataminder,
games. Comp le te  A c o r n  U s e r -
+ Beebug m a g a z i n e s ,  l e a d s ,
books, manual, cover. Sell ing for
£500 ono, Tel: 01-989 1732.

TO SELL Shugart SA410 80 track
single sided 200k disc drive. Stil l
under guarantee, Only 4  months
old, h a r d l y  u s e d .  O f fe rs?  Te l :
(0429) 61312, in the evenings.

FOR SALE: Acorn Z80 second pro-
cessor including al l  original soft-
ware a n d  manua ls ,  a n d  m a n y
other CP/M manuals and utilities.
£270 including shipping. Nuttal l ,
Guildford (0483) 892217 Ext 31.

EPSON FX80, very good condition,
guaranteed until September 1985,
complete w i t h  g r a p h i c s  d u m p
software etc. and in original pack-
aging. Only £250 ono. Tel :  Leeds
(0532) 688479.

CUMANA 100k  d i s c  d r i ve ,  f o u r
months o l d ,  h a r d l y  used .  W i t h
cables, u t i l i t y  d i sc  a n d  manual .
Excellent condition. only £80. Tel:
Chertsey (09328) 62124.

MONITOR. Prince green on black
screen monitor for sale. Very high
resolution, 24MHz bandwidth, as
new, i d e a l  f o r  wordprocessing.
£60 ono. Te l :  (day) 01-229 4627.
(evenings) 01-455 9857,

WANTED a discontinued program
called M a n i c - M o w e r .  T h e
company is Kansas Software. Tel:
David S tewar t  o n  01-902 0093,
evenings.

WANTED: A n y  chess  g a m e  f o r
Acorn Atom, Wi l l  swap for  Atom
book or buy. Tel: (0620) 2673.

ACORN Electron, vgc,  manuals ,
leads, magazines,  boxed.  £170.
Colchester 867469.

SEIKOSHA GP100A pr in ter,  pe r -
fect w o r k i n g  o r d e r ,  n o t  u s e d
much. £100.  Te l :  01-500 2726.
Chtgwell, Essex.

BBC model B, 0S1,2. boxed, mint,
with a l l  l e a d s +  books, so f tware
and magazines. £320. Tel: Bolton
(0204) 391954 (Paul).

TORCH Z80 2nd processor, CP/M
compatible, with Perfect software
package a n d  a l l  t h e  manua ls .
£175. B i n g h a m ,  N o t t i n g h a m ,
(0949) 39321.

CBM-PET3008, 2  tape decks f o r
simultaneous f i l i n g ,  p r o - i n t e -
grated monitor, joystick interface,
concealed reset  button. Ideal fo r
control h o b b y i s t .  M a n y  b o o k -
+ programs: g a m e s .  f i le locator,
database, w o r d  processor,  rev i -
sion aids.  Wi l l  accept  £180. Te l
(0204) 395678 (Bolton). Exchang-
able for good BBC disc drive.

ATOM 12k f  12k, n o  VIA, sl ight ly
faulty cassette interface. Introduc-
tory, Galaxians, Protector, Puck-
man, Invaders etc.  Mag i c  book,
Practical Progs.  u s e r  g roup  le t -
ters, A tom mags. £70. n o  offers.
Tel: Colin 01-691 1054 after 7pm.

100K official Acorn  disc drive. 11
months o l d ,  i n  per fec t  work ing
order. Comple te  w i t h  cab le  f o r
BBC, uti l i t ies disc and Acorn disc
manual, Se l l  f o r  £130 o r  offers.
Tel: Wantage 67242 after 6pm.

EPROMs f o r  s a l e .  Ex-p ro jec ts
erased 2516, 2716, 2732,  2764,
some n e w  2764s.  P h o n e  D o n
(after 6 p m )  o n  T h a n e t  (0843)
33398.

WANTED d i s c  drive and DFS for
BBC M u s t  b e  Essex area.  Te l :
Chelmsford (0245) 400601.

BBC B  computer +  joystick, pro-
grams etc, sti l l  boxed and almost
unused. O n l y  £320. Te l :  01-736
3037, evenings.

OPEN UNIVERSITY 'Microproces-
sor and  product  design'  course.
Includes 8085 development com-
puter p l u s  in te r face  ha rdware .
Excellent course in  a l l  respects.
£225 ono. Tel:  (06517) 2483.

I F R E E  ADS

Acorn User has been alerted
to the abuse of the free ad
service and, regrettably, can
no longer accept entries sell-
ing or swapping software.

WANTED Te le tex t  adaptor.  Te l :
(0933) 673685. Watkiss, 41 Fallow-
field. Well ingborough, Northants
NN9 5YZ.

FOR SALE. Acorn Atom 12k, PSU,
manuals and  software, £65. Te l :
(0272) 681880.

PRISM modem 2000 with Micronet
ROM a n d  i n s t r u c t i o n s  £ 8 0
delivered. S m i t h ,  S h a f t e s b u r y
House, Eastworth Road, Verwood,
Wimborne BH21 6PJ.

FOR SALE. BBC DES LVL double
density comple te  interface. £ 7 5
ono. To n y  Goddard.  Te l :  (0277)
811542 (Brentwood. Essex).

6502 second processor fo r  sale.
Virtually unused, comple te  w i t h
ROMs and  manual.  C150, Smith,
Sunny R i d g e ,  B o u r n e  L a n e ,
Brimscombe, St roud,  G l o s  G L 5
2RP.

ACORN Electron plus joystick and
interface. 1 6  games, magazines
and books. Only £270. Tel: 01-500
4681.

VIC20 and cover +  data recorder
+ 8 k  cartr idge +  3 k  hi-res car-
tridge +  j o y s t i c k  +  £ 1 5 0  o f
cassette g a m e s  +  b o o k s .  A l l
boxed as  new, perfect condition,
£140. Tel: Caterham 47768.

URGENTLY w a n t e d  -  The f i r s t
issue o f  A c o r n  U s e r,  Ju l y /Aug
1982. Yo u r  pr ice  paid.  Te l :  Paul
Martin on Thanet (0843) 61448 or
Prestel mailbox (same number).

WANTED Acorn 0•9 or  0.98 DES.
Must b r i ng  t o  check.  A l s o  a n y
users wanting to swap programs
and ideas, etc, R Hurley, 21 Finch
Avenue, Sandal, Wakefield, West
Yorks. Tel: Wakefield 258596,

U .  E n  E N E  E n  S E M  I n n  MEM I M  E M I  N M  M E  I I

FREE PERSONAL AD SERVICE I
Sell your old hardware or pass on information. Fill in the form below to a  maximum of  3 2
words (one in each box) and send it  to Acorn User Free Ads, 6 8  Long Acre, London WC2E
9,1H. Use capital letters, and remember  your name, address or telephone number.  Without
this full information, supplied on a separate sheet of paper, w e  regret that we  cannot carry
your Free Ad. This is a service to readers -  no companies please. One entry per form only, and

we cannot guarantee any issue.

En MEM EMI =111 En = E l  E M I  EMI IM
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EXPANDABLE CONSOLE FOR BBC MICRO
As supplied to Universities, Colleges, Schools,

business h o m e  users
FREE Security Bracket available to schools etc. on request.
A professional  conso le  t o  house  T o r c h  ve r s i on  ava i l ab le
disc d r i v e s / 2 n d  processor /Torch
dual dr ives/teletext,  etc. Al l  untidy
wir ing o u t  o f  s igh t  i n  t h e  s t rong
aluminium console i n  a match ing
textured colour. AVAILABLE NOW
a bo l t  o n  ex t ra  modu le  f o r  ext ra
expansions.

Also available a  match ing  pr in ter
stand, yes stack your paper under
the printer.

ALSO VDU STANDS AVAILABLE

A J Vision 191 Mayday Soft 196
A&F Software 173 Meadow Computing 128
AB Designs 127 Mertec 138
AB Electronics 66 Microdis 137
Abacus Business Systems 128 Microfast 142
Acorn 152 Microman Computers 160
Akhter 62/63 Micronet 30-32
Altra Roms 148 Microresources 140
AMS 4/5 Microvitec 172
ARA 42 Microware 195
Arles Computers 137 Microworld 1

Microwriter 64
Beebug 27 Micro-Media 42
Beebugsoft 88/89 Micro-Peripherals 72
Bel-Tech 150 Midwich 40
Bel-Tech 158 Mighty Micro 160
Bizzell Computers 122 Milburn 198

Minic Business Services 128
Cambridge Micro Centre 81 MRH Systems & Software 198
Care Electronics 180 Musicsoft 68
Chase Data 124/125
CJE Micros
Clams
Clef

146
182/183

196

Newark Video Centre
Northern Computers

190
58

Corn lea 42
Commercial Products 178 Opus 1 1 4 / 1 1 6 / 1 1 8 / 1 2 0
Commotion 74
Computer Concepts 174/175 Pace 147
COntex 130 Penman Products 145
Control Telemetry 196 Philips 16
Crossware Projects 198 Printerland 196Cumana 171 Prosoft 130
C Tech Computers 132

Datapen 192 Ramamp 145
Datastar Systems 8 RSD Connections 160
Datastore 191 Rubycrete 122
Diamondsolt 128
Dimensions Graphics 11 Second Byte 196
Discotechnology 10 Shumwari 190
Disking 28/29 Silent Computers 198

Smith Corona 71
Electronequip 193/194 Soft life 130
Eltime 122 Sol 'disk 22-26
Essex Engineering Soft 178 Synergy 162

System 178
First Byte 196

GCC (Cambridge) 134 TEC Media 149
Gemini 166 Tech somatic 33-38
Golem 191 Torch 12/13
Griffen 178 Touch master 19
Ground Control 156 Twillstar 44/45

HCR Electronics 168 Umsoft 192

Interface 190
Intergalactic Robot 82 Viglen 184-189

Island Logic 76/77 Vine Micros 168
Voltmace 14

LCL 68 Vulcan Electronics 154

Leigh Computer Systems 156
Limbic Systems 20/21 Watford 48-56
Logo Software 68 Wiltshire Computer Centre 122

Viewing by COMPUTE25
a r r a n g e m e n t

Please allow 28 days for delivery

ELECTRON CONSOLES
The console houses the electron
and w i l l  safely support  the expan-
sion interfaces which plug into the
rear o f  t h e  m ic ro ,  s u p p o r t s  t h e
VDU and tidies up all wiring, al lows
expansion to  disc at a la ter  date.
PRICES
Special Torch Version £46.99 + £4 pip
BBC Console E44_99 + E4 p/p
Bolt on expansion E14.99 + f  2 pip
VDU/Printer Stand £14.99 + £2 p/p
Electron Console £34.99 + £4 pip

Please add VAT 0150/sto all prices

For further information enclose sae or send cheque to,

M a i l  O r d e r  S Y e i  2 7  W y c o m b e  R dOnly I  a n t  0 1 - 8 0 1  3014, L o n d o n  N17
24 hour

ansaphone

IMPROVE YOUR BRIDGE PLAY
A program that presents hands similar to newspapers and mags.
Each hand illustrates a point in play or defence. No bidding to
worry about. At the end of each hand the computer tells you how
many mistakes you have made and sums up the hand. You may
see all four hands and the solution before starting play if you wish.
All hands are predetermined. Go back to a hand at any time. No
running backwards and forwards of cassette or disc. A grand slam
with only 5 pts, or not making a trick with 33 pts. Interested?

Send cheque or p.o. to
V. Milburn, 61 Hainault Road, Chigwell, Essex 167 5DH.

At present for BBC mod B only. Program I  for  intermediate
players. Program 2 for not quite beginners. Cassette £7.95 P&P

included. 5.25 disc £9.95 state 40/80 track.
Please state which program required.

Other micro owners please write, we would like to know if there is
a demand.

CROSS WARE
CROSS-ASSEMBLERS

FOR THE STAND-ALONE BBC MICRO

Available on disc for the following processors:
6800/6801/6802/6301, 6805/146805, 6809 Z80, 8080A18085

And now the 68000

Phone or write for full details.

CROSSWARE PRODUCTS
Melbourn, Royston, Herts SG8 6BA

Tel: 0763 60838
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SOFTWARE

Odd One Out "Good program on no good series' - PriMaq reaching & Micros

for Infants
Programs devised by an experienced infant teacher and a computer

specialist:
Infant Maths Series

1 Order ing :  placing 2-8 objects in order of size.
2 O d d  One Out: a visual perception exercise.
3 Pos i t ion :  teaches 'top, bottom, left and right'
4 Shapes:  copying pictures with choice of shape, size and

position Mistakes visible and easily rectified

1 1 0 : C  R e a d i n g  and Language Development Series

1 Beg inn ing  reading and writ ing, flashcards. letter
formation

2 M a t c h i n g :  words and pictures. also colours
3 Sentences: matching and completing sentences
4 Preposi t ions:  find Ida the Spider!

For the BBC Micro (1.2 cys,) £8 each (cassette). El 0 each (disk) or 125 each complete
series Ion cassette or disk) including p and p from
MRH Systems and Software. 20 Highfield Road, Kidderminster, Worcs DY10 2TL

ACORN USER APRIL 1985 ,



WANTED B B C  B  d i s c  d r i v e ,
sideways R A M ,  e t c .  Exchange:
Linhof Super Technica x
grip lenses and  shutters, Super
RoIlex, plate holders, sports case
etc. • P h o n e  G louces te r  (0452)
60093 evenings or weekend.

200 K(SS/SD) 80  t rks  d r ive  w i th
utility disc and cables. VGC. £100
ono. Original packaging and box.
Call between 6.30pm and 7.30pm
on 01-439 0192 Mon-Fri (Benny).
Manual (DES) also included.

6502 second processor f o r  sa le
(Acorn) i n  R O M s ,  o r  t rade fo r
colour monitor or  Teletext Adap-
tor o r  Grafpad &  money. Offers?
Tel (0742) 454739.

GRAPHPAD digit ising tablet with
electronic pen and drawing soft-
ware. B a r g a i n  a t  £105.  P h o n e
Roger on 061-799 9845 evenings.
(Manchester).

DIOS Microware double densi ty
interface, wi th new 1.2 ROM, a l l
chips and manual. Easy to install.
£70. Tel Swindon (0793) 37992.

AMERICAN personal/hobby com-
puter magazines fo r  sa le o r  ex-
change. SAE list. Smith, 84 Eden-
field Gardens,  Worcester  Park ,
Surrey KI4  7DY.

WANTED BBC B. Up to £225 paid.
Also peripherals. Phone daytime
051-424 5558.

CLIMANA d i s c  d r i v e  f o r  s a l e .
Single sided, 40 track, with power
supply. L i t t le  used, £99. Te l :  S t
Albans (0727) 32214, evenings.

HELP required with advanced use
of Juki 6100 and any suggestions
for f o r m  f i l l ing  programs.  Te l e -
phone Nagy at 01-450 7811 ext 276
or evenings at 01-205 6213.

SEIKOSHA GP100A p l u s  s h e e t
feed at tachment ,  s p a r e  r i b b o n
and Wat fo rd  Beebpr in te r  R O M
software. VGC, boxed. £140. Te l .
Winsford (06065) 51461.

BBC m o d e l  B  c o m p u t e r  w i t h
Acorn DES and 100k disc dr ive -
C600. Price includes £100 worth of
books and software and ten floppy
discs. Phone 01-348 6401 even -
ings. M ic rov i tec  R G B  m o n i t o r,
£180

ACORN Teletext Adaptor with IFS
ROM, under guarantee. Save £50
on list price, E175. Edinburgh. Tel
031-445 3417.

E3000 TRS80 Mode l  4  64k  t w i n
discs. Seikosha GP550A pr in ter,
many d i scs ,  p rog rams .  b o o k s ,
manuals, p rog rams  m o d e l  3 / 4 .
Offers or exchange for BBC B with
disc plus cash ajust. Ring am/pm
with offer. 0473 85526.

GERMAN B B C  u s e r.  I d e a s  o n
hardware a n d  sof tware wanted.
Used m o d e m ,  d i s c ,  p r i n t e r .
Number o f  f r iends a re  users  i n
Germany a n d  B e l g i u m .  L a r s
Steinstraber, Gruner  Bogen  44 ,
2000 Ostste inbek,  E R G .  H e l l o
World!

•  To  h i r e  a  B B C  c o m p u t e r  o f
peripherals, r ing Computer  Hire
Services o n  01-607 0157. 294a
Caledonian R o a d ,  L o n d o n  N i
1BA. W e  a l s o  h i r e  o u t  S p e c -
trums, C o m m o d o r e  6 4 s  a n d
Amstrads.

•  Joyst icks N o w  w i t h  ' A c c u -
trak• a n a l o g u e  m o v e m e n t s  f o r
games a n d  C A D / C A M  a p p l i -
cations. S t i l l  b e s t  v a l u e  a t
£12.95 p e r  pa i r.  S e n d  n o w  to :
Peritron ( D e p t  A U ) ,  2 1  W o o d -
house Road, London N12 9EN.

•  Speech-editor f o r  A c o r n
speech s y s t e m .  D o w n l o a d
PHROM/sl ice w o r d s / c o n t r o l
parameters/ramdisk-type f i l i n g
system. C a s s e t t e / i n s t r u c t i o n s
E8 (or detai ls). Fylesoft, 15 Car-
melite Crescent ,  Eccleston,  S t .
Helens WA10 5LP.

•  How-To.  An  essent ia l  co l lec-
tion of  S/W plus instruct ions for
frustrated new disc owners.  E5.
Many satisf ied users,  R-Soft, 22
Marriotts C l o s e ,  F e l m e r s h a m .
Beds MK43 7HD, 0234-781730.

•  El i te How to ful ly  equ ip  your
ship and obtain as many credits
as r e q u i r e d ,  q u i c k l y,  w i t h o u t
leaving station. E2,25. Knight, 59
Market S t ree t ,  H i n d l e y,  L a n c s
WN2 3AE.

•  RML t o  BBC.  Trans fe r  R M L
programs. d a t a ,  t e x t  t o  B B C
format. Supp l i ed  o n  d i sc ,  E12.
Cheque/requisi t ion: Foxsoft :  2 2
Canterbury C l o s e ,  D o n c a s t e r
DN5 8NR.

•  CAD F o r  B B C  B  w i t h  1 4 4
colours. C7.99-cass, C9.99-disc.
State 40/80 t rk.  SAE fo r  deta i ls
or cheque/PO to  G. Davey,  O ld
Threel House,  A l b o u r n e  Place,
Albourne, West Sussex.

•  Floppy-Disc h e a d  c l e a n e r  -
don't r i s k  co r rup ted  d i s c s  a n d
lost data.  M e m o r e x  10  d isc  ki t ,
E8.95 7 5 p  p&p. Heath Micros,
162 B a r d o n  R o a d ,  C o a l v i l l e ,
Leics

F m e  m e  i m  mil  1 m  1m o n  Imi imo m o  m o n  E o n  i m  n
1 c i  0 SMALL AD SERVICE I
,.. Please include your cheque for e l  0 made payable to Redwood Publishing. This is
I  the standard fee. Don't forget your name, address or phone number. Send cheque I

plus form to Acorn User Small Ads 6 8  Long Acre, London WC2E W i t

1
•  Learn to  speak French, Ger -
man, S p a n i s h  o r  I t a l i an .  S e e
and H e a r  £7 .95  ( i nc ) .  P l e a s e
state l anguage  B B C  32k. E lec -
tron. T B S ,  2 9  H o l l o w a y  L a n e .
Amersham, Bucks. 02403 21702,

• 'Nutcrackers': Ta p e  2  Ta p e
+ Ta p e  2 Disc D i s c  2 Disc +
Disc 2  Ta p e :  £ 5 .  R o m p u l l  +
Tapedump: E 5 .  S u p e r  d i s c
menu: £ 5 .  R O M - f i l i n g  s y s t e m
generator: E5. R-Sof t ,  2 2  M a r -
riotts Close, Felmersham, Beds.
MK43 7HD. 0234-781730.

•  LVL d isc  dr ive:  dua l  40 t rack
drives +  u t i l i t i e s  d i s c  a n d
manual. £300. Te l :  St Cross 247
after 6pm.

•  Music.  C o m p l e t e  p e r f o r m -
ances ser ies  o ffers  superb  J  S
Bach f o r  32k B B C  B.  B randen-
burg Concertos no. 3 in G, no. 6
in Bb ,  Tocca ta  &  Fugue in  D m i
at E5.75 each. DotSoft,  P O  B o x
46, Hitchin, Herts, SG4 OXO.

•  6502 a s s e m b l y  l a n g u a g e
training. T e n  w e e k  c o u r s e ,
evenings. A l s o  b e g i n n e r ' s
Basic course. Tel :  041-332 9445.
Joytek M i c r o  T r a i n i n g ,  2 0 5
Buchanan S t r e e t ,  G l a s g o w
G1 2JZ.

•  Acorn  A N N A  p r i n t e r.  T w o
text m o d e s ,  d o t  a d d r e s s a b l e
graphics: P e r f e c t  c o n d i t i o n .
Manual, r i bbons ,  leads ,  pape r,
free screen dump.  E135 inc lus-
ive. Tel:  01-959 6075:

•  Listings B B C  a n d  Electron,
from cassettes,  5 p  p e r  58 l ine .
Minimum E l  i n c .  p & p .  S e n d
tapes a n d  p a y m e n t  t o  P r i n t a -
prog, 1 4 9  N e t h e r t o n  R o a d ,
Wishaw ML2 OAR.

•  51" discs Inclusive pr ices per
10. D y s a n  S S / D D  E20, D S / D D
£28, SS/DD (96 tp l )  E28, DS/DD
(96tpi) £35. Rhone-Poulenc  SS/
DD £17. CWO. Squi r re l 's  Byte, 7
Coniston R o a d ,  M e l t o n  M o w -
bray, L e i c s  L E 1 3  ONE. ( 0 6 6 4 )
63617

SMALL ADS

We mus t  remind  advert isers
that w e  cannot  ca r r y  adver -
tisements which incite readers
to b reak  t h e  protect ion a n d
therefore copyr igh t  o f  c o m -
mercial software.

•  Modem o r  t e l e p h o n e  D I Y
extension k i t .  C o n t a i n s  n e w
style socket, 15 meters of  cable
& ful l  instruct ions.  Why  pay  BT
E25 when you can do  i t  for  on ly
£9? Cheques to  P Adamson,  55
Heol-y-Frenhines, B r i d g e n d ,
S Wales.
•  Card G a m e s  s e r i e s  o f f e r s
Partner W h i s t  f o r  32k  B B C  B .
Realism t o  s u i t  p l a y e r s  o f  a l l
levels, E 6 . 7 5 .  A l s o  D r a u g h t s
E6.75, D a r t s  £4.75. DotSoft ,  P O
Box 46, Hitchin, Herts SG4 OX/O.
•  Spider Spel ler.  N e w,  exc i t -
ing, educa t iona l  g a m e  f o r  t h e
BBC (8) .  155 word  vocabu lary,
joystick opt ion,  two  ski l l  leve ls ,
high s c o r e .  Casse t te  £5 .  m a i l
order o n l y .  V i k i n g  S o f t w a r e ,
Dept A l ,  5 8  C e n t r a l  A v e n u e ,
Syston. Leicester LE7 8EE.
•  Backups o f  y o u r  v a l u a b l e
protected d i s c  s o f t w a r e  a r e
essential f o r  y o u r  p e a c e  o f
mind. T W I N  w i l l  p r o v i d e  t h e m
for 40  o r  80-track d iscs  n e v e r
known to  fai l .  £8. J.  E. Connett ,
Dene C r o f t ,  W e s t c o l l  S t r e e t ,
Westcott, D o r k i n g .  S u r r e y
RH4 3NY.
•  Laser Attack. N e w  B B C  (B )
game for  1 o r  2  players,  5  sk i l l
levels, j o y s t i c k  o p t i o n ,  t a r g e t
score for  rep lay,  tab le of  mer i t ,
high score.  Casset te E5. Vik ing
Software, D e p t  A l ,  5 8  Cen t ra l
Avenue. S y s t o n ,  L e i c e s t e r
LE7 8EE.
•  View p r i n t e r  d r i v e r  f o r  S t a r
Gemini 1 0 X .  Suppor ts :  u n d e r -
line, emphasised, double-str ike,
super/subscript,  e n l a r g e d ,
italic, p i c a ,  e l i t e ,  c o n d e n s e d ,
special a n d  i n t e r n a t i o n a l
character se t s  i n  a n y  m u l t i p l e
combinat ion a l lowed by  Gemini
lox .  Tape  E4, d isc E5. Enqui r ies
SAE. C .  Duckwor th ,  2  Orchard
Terrace, M i l l  H i l l ,  L o n d o n
NW7 4EA.
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New Elite is hot stuff
Details are emerging from
Acornsoft of Elite II, thought
to be the best thing since the
Paul Daniels magic cheese
grater. Instead of being a
6502 second processor
version, as reported in some
less reputable rags, it is in
fact a multi-user version for
the Econet.

Codenamed 'Braben' while
Acornsoft trademarks the
name 'Elite', it enables up to
253 players to take to the
universe in a variety of roles.
Players may choose between
piloting trading ships, police
ships or Thargoid craft, while
some of our lady readers may
like to try their hand at being
space-stations.

An early version of the
game is said to have been
responsible for the major fire
at Betjeman House,
Acornsoft's HQ, just after
Christmas. Apparently,
games guru Neil Thunder-
Storm discovered a bug that
enabled him to pilot a sun
through hyperspace and into
space stations all over
several galaxies.

This created unexpected
strain on several of the
Econet stations, one of which
overheated and caught fire.
Acornsoft's Jeremy Fire-
Engine reports: 'The bug was
quickly corrected - it doesn't
make any difference to the
competition.'

Acornf lakes
News is just coming in of a
successful takeover of Acorn
by the foods giant Kellogg's.
R&D staff at Cherry Hinton
are already developing
products for the revised
range.

These include the Acorn
Breakfast Computer, which
is rumoured to have dual
3.5in toasters, full 96-
shreddie keyboard, cereal
interface, digital alarm clock
and optional Teasmaid

200 Personal Computer Weakly

Guy Kewny provides this month's April Fool.

adaptor.
Cornflakes packets are to

be introduced offering free
Electrons with two tops
(limited to 1000 per
household), and for budding
composers we can expect the
Noises 500 add-on which
allows a variety of bells,
whistles, snaps, crackles and
pops to be produced on 13
channels simultaneously.

Meanwhile, the BBC micro
is to be discontinued and
replaced with an upgraded
version including 64k WAM
(Weetabix Addressed
Memory), high-fibre graphics
and the ADFS (Advanced
Dieters Filing System) which
is reputed to lose overweight
files automatically (stone
me!).

Trike of truce
To prove that no animosity
exists between Uncles Clive
and Chris, Sir Clive very
generously gave Chris a C5.
Chris commented: 'I was very
touched, I've a great passion
for cars. I offered Clive a ride
in it but he declined.
Apparently he doesn't want
to retire yet.'

Pandora's box
Readers of last month's issue
will recall Rob Fenton's
graphics program called
Paintbox.

We have recently received
a dainty letter from Quantel
which suggests this article
infringes their Paintbox
trademark! On the other
hand Quantel systems start

at £72,000, so we can hardly
be endangering their
business! (And we're not the
only magazine with this
problem, but PO Box 109
refuses to comment. How
come Pandora didn't have
this kind of trouble?)

Heavy scene
Acornsoft's latest game,
Magic Mushrooms, has
really shaken up the
Cambridge hippy market
because it allows you to
design our own trips! For
readers with no experience of
the capital of 'Silicon Fen',
recall the words of John Peel
who described it as a city of
'pot plants and muesli'.
Gedditt??!!

Boot boy
Now for some news from
behind enemy lines. Uncle
Clive won't have this rag in
the house, and there's no
chance of him ever hearing
my dynamite revelations
from anyone else, so here
goes.

He's been on top form since
his pub brawl hopping
around shadow boxing and
practising his head butts on
anyone he meets. Most of the
staff have taken to wearing
motorcycle helmets and
sticking plaster over the
bridge of the nose.

It'squite a sight,! can tell
you l i k e  a convention of
aspiring Securicor guards
who failed the aptitude test.
He's determined to grind
'Rhogan Josh', as he calls
poor Mr Curry, Into the dust.

SINCLAIR C5 HIRE
14 years and over.
Can hire.
Delivery and collection locally.
Radius 20 to 40-mile range.
Tel. for details and rates 01-959 3389

agetio:d
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AND IRON

Thankfully, his pugilistic
endeavours have taken his
mind off the rather mixed
reception given to his
marvellous car, or the
'surgical boot' as we insiders
know it.

Despite opposition from
feminist groups, plans are
underway for a lady's high-
heeled model. Also on the
drawing board are an
executive model, carpeted
throughout with specially
developed kingsize
OdorEaters, and an off-the-
road, three-wheel drive
version using the most
modern elastic band
technology for its up-rated
engine.

Getting the Bird
Silver Acorn winners at the
recent Acorn Useless
awards:
Best Fictional Serial -Jane
Bird, 'I'll tell it my way.'
Jolly Roger Ideas award -
Guy Qoony.
Unkel Kleiv Bathtub award
for creative marketing -
Nigel Searle.
Redwood 'Biggest must be
best' award Haro ld  Fisher
for his ABCs.
Tom Hillbil ly award for best
leak - CC for the 'C'.
Best-kept secret - David
Johnson -- Hyperspace for
Elite.
Most effective hype David
Johnson -Judder. END
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Dept. AU4 , Regent House,
Skinner Lone, Leeds 7
Tel: 0532 459453
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At last, a program forth B C  micro and Acorn Electronashich faithfully recreates the
arcade game of the same name. This is an official Atari-approved version of Tempest
-  the screen grids, the aliens,-the colours and the style of play are all as close as
possible to the arcade original. Your are armed with a Blaster and a Super Zapper to
defend yourself iron, the encroaching Flippers, Spikers, Flipper Tankers, Fuseballs and
Pulsars which move along the grids of the stargate. There are 255 increasingly
difficult levels of play, including invisible grids as you become more advanced. An
excellent game, destined to become a 1985.top-seller, Tempest is available for the
Acorn Electron on casette, and for the BBC micro on cassette or disc.

WE PRY UPTO 20% ROYALTIES FOR HIGH QUIMBY BBC MICRO AND ELECTRON PROGRAMS.

(1)
(2)
(3)

OUR GUARANTEE
All our software is available before we odvert Ise.
All our softwore is despatched within 48 hours by first-doss post.
In the unlikely event that any of our software fails to load, return your
cassette to us and we will immediately send a replacement.
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I.OVERDRIVE (BBC/ELECTRON)
SMASH AND GRAB (B8C/ELECIAbN)

• MR. WIZ (BEK/ELECTRON/C64)
SPACE PILOT (BBC)
BMX ON THE MOON (BEK)

OTHER HMS AVAILABLE: 13.95 EACH ON CASSETTE
STAR STRIKER (BBC)
JACK AND THE BEANSTALK (BBC)
COSMIC KIDNAP (BBC)

• AUEN DROPOUT (BEK/E1ECTRON)
STRANDED (BBC/E1ECTRON)

BAITIErANK (BBC)
HUNCHBACK (BBO
SPITFIRE COMMAND mixt
WORLD GEOGRAPHY (ELECTRON/ 64)
ROAD RACER (BBC)

ACORN
ELECTRON

BBC
MICRO


