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A FreeTraining Course
with Every Plotter

or Disc Drive

篈

Delivery &
VAT Total iQuantity

Sweet-P Plotters plus support pack & software at £ 5 7 5 . 0 0 C96•00 £671.00
*200K double-sided disc drives at £ 2 1 6 . 0 0 £42.20 £258.20
K M  FT 5001 Matrix printers at £ 2 4 9 . 0 0 £47.15 £296.15
m c o  Monochrome monitors at E  99.00 £24.65 C123•65

Our Sweet-P, high resolution graphics plotters come with free computer based
demonstration and instruction programmes which not only show you what the plotter can do, but teaches you how it does

it. Our high quality floppy disc drives are supplied with a utilities disc that includes not only the usual Ee handling
and operating software, but a teaching programme for each utility as well. HAL makes it easy for you to upgrade and

teaches you how to get the best from your system.

Plus a full line of BBC
compatible products

HAL Computers Limited,
Invincible Road, Farnborough,
Hants. GUM 7QU
Telephone: (0252) 517171

100 CPS Matrix Printers
HIGH L I P /

LOW LOW PRICE

Nashua
Floppy

Discs
Price

Reference D e s c r i p t i o n  p e r  10

MDI
MD1D
MD-2D
MD-1F
MD-2F

SSSD
SSDD
DSDD
SSDD
DSDD

96 WI

95TPI

21.30
22.75
26.95
30.05
31.25

To HAL Computers, Invincible Road, Farnborough, Hants. GLIM 7QUPlease send me:

Monitors-
Monochrome

Name A d d r e s s

Tel   S i g n a t u r e

Nashua model d i s k e t t e s  at C.,
per box of 10 + 60p per box postage & VAT

Free details on HAL's BBC Micro compatible products plus a commemorative Schneider
Trophy winner's poster. : 1 ;  Please Tick  ' O t h e r  capacities also available
!enclose a cheque for t    o r  debit my Access Account No-
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ROM SOFTWARE I N
wordwise
View
Prninnesrer

Dot Doctor
Term. (terminal emulator
Graphics Es te ro . .
Da5 The O w e d *
Atom Speech Syslern UpgradeHCCS Font.,
HCC5 Logo Earth
HCCS Felice
HCCS E•cal
ROM E,ponsion Board IATPLIThe 0.11,
S r  a r b a s e
Multitorrbil33
Deli,. Version lint. Disci
Toolkir
To•-iisrar
Cornmstair

43 70
6900
51 75
92 00
27 0 0
32 95
A2 9

BOOKS N O  VAT
B B C  M i c r o  O W  C O M I t e e n t o n  7  9 5Creative Graphics 7  50
Graphs fr Charts 7  50
Lap M i r r c i l 7  S r
Farm Manuel 7  50

I 500

7 95
796
796
• 95
7 95
7 95
7 95
7 95
795
7 95
7 95
7 95
7 95

INC VAT
9 95

INC VAT
7 95
795
7 95
7 95

INC VAT
inverses Manipueton 9 9 5&einem GMettee 9  95
Ce.tke of Aare* .  9  95
Creasy. GriteMcs 9  95
,...-Ountelown to Doom 9  95

16 65
Graphs b  Chaste 9  95
MOpQ.r 9 5
1.4p I  6 65
@CPL. Inca+ +  Disc 9 9  95
Miesolo Elose 9  95
Meteors . 9 9 5
Kingdom Of Harnil 9 9 5
Monsters 9  95
Mencius] . 9 9 5
Rocket Raid 9  95
Snots er 9 9 5
SphonA Adventure 9 9 5
Starship Cornettertd 9  95

oise of Knowledge 9  95

ZZI :v•Eon, r,  s Magic Garden 9  95
9 95

Personal Money Manalsement 9  9.5
Draught• and Revere. 9  95
Ayetot CID 1 4  95,•1 7 25
,  C e  O w l s 995
],a• Fell 9  95
Canoga. 9 9 5
-/rogna
volcano
r•-traptid
Li Pasta 1 9  50
ACORNSOFT EDUCATIONAL
SOFTWARE NOW AVAILABLE
W h e 0

'Ta• r e i t
Eleyonsi Sass
toulbo.
Canyon
',Newt teeper
Acoomsorr WALE NOW

iN STOCK A D A
IMAGINE I N C  VAT
Pedro 5  50
COsmic Cruisoi S  SO

Bo, 5 5 0
SOFTWARE INVASION
Eagles Wing
Spooes and Spiders
3•D Soi b  Alley
Gunsmoke
Vows.
Muck on Alpha Centauri

R C N .  k A i l O Ve l
D o t  o v e n % )  S t e C  M c . ,Menthe Code G  95
88C Micro Desk Manuel 1  95
Disk Systems For

The 860 Ms ri] 6  95
MICRO POWER I N C  VAT
Kill., Gonna 7  95
Cybertron Mission 7  95
Cosmic Comber 7  96Chess 8 795
Nage. UaB 795
(Stave Moonbam Alone 7 9 5
Fel l i t  11, FOC,Ol 'y  7  9 5Fels Et Fruit Monster. 7  95
Nemesis 7 9 5
Bumble Bee 7  95
Witarde Chamenge 7  95
ylet Pow.,  J•ch 7 . 9 5Positron 795
Demon Decorator 6  RS
Men Swin 7  95
Alen Destroyere 7 9 5
Space -Maar 7  95
GlkosAs 7  9$
Moon Raider 7  95
The Mine 7  95
Nell °mew 7  95
lAbrInths of

LaCoshe 7 9 5
Zer,  7 9 5
Itotsbuster 7  95
Robbie TrtobIe 7  95
Frenzy 7  95
Stock Cao 7 9 5
Dsne RN.- 795
SUPERIOR
SOFTWARE I N C  VAT
ma,chaack 7  95tgletan. 7  %N e w t  7  9 5

Coernc Kidnap
Slef tattle
Moon Mot ion
Soria' IP: itT,sktkerworsi
Rocky
Spitfire Command
C l e t t e  P a i n t e rFloa, . Rater
Mr Whim.,
Welloby
Smash •ncl G r .
St•rstriker
BOO. BYTE
Twin Kingdom 'vane,
DYNAST-II
Pool
M O M e g e e l i
L O O ' O l r l a  S y n d r o m eCcoporate Cisco.,
S S C / A C O N N S O F T

9 95
9 95
9 95

1150
 16 ICI
172
 115
 21 00
1000
1500

INC VAT
7 95
795
7 95
1.95
7 95
7 95

39 95
5900
12 95
32 95
17 95
32 95
32 95
27 95
55 OCi
39 95
6765
57 DC:
74 76

111110111106,
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RING FOR
LATEST
PRICES,
MANY

REDUCTIONS
EXPECTED

EIBC MatIlCRICOKJOSYNS°T1ICKII
r a p i d  k m  ° D r i p ,  a n d

ok,,cribte*Stre neizet.lrieb,. learure•,tarit Mar it WORKS eoth
yentas man an, orker simaw

• POI' s inews. Rom
Ehr ) l i r l e ,On  t o  1 6  f o n

• 16K literary backer]
CMOS Riff, option

• NO sOrIdering required •St rudeverse
• I  I n d u s

e 0 . 111 r i x t e e n  — M O u h r e (Mst Yneat*, inside the e s cMicro

• FOR buttering ot eddress A r e a l R 2. d  dela busses -
Prevent. (Seta but 10ecitHgProblem • aesotialed won E '
unbuffered boards

• Pm 7 o f  on •tmard sockets
era connected property -
leo spun*ufl craenes dunto this known foot
88C Micro Emering."
sockets on 138C MICA]. an'
iisabile A l l  Epos. sock
are •ecitesese wirkour
removIng 'Weenie

24 HOUR
DESPATCH
ON STOCK

ITEMS

1 9 i t i t t i l l y - w r I r r t 7
A i r  E • j 1  s  •  i l l  ' 1 • 4 . .
1 •  I a o  •  i  11 ' , 1  I  i  s e  11 •  I  10
EMP•1111111•11110111POOmmionsa.

IMO d i  I a  I '  mei n  1•11
IMO Ma, IF  i ,0 1 a' i m i  . 11 I E

.i•161•11

O R D E R  A C O M P L E T E  S Y S T E M
• D e d u c t  C l  " M T N  l ikkethhelei l l  M O D =

"...irt5ac_o This SELF CENTERING
......ret-,,PC„.,K.,,,,,z09ss,e,...„ve,,,e• wok,

i t  the %aim Lite, shoy•
s fun  - retches the gases

, , o l i c k s  c a n n o t  L i r n • r e e t  t 0 0 0 t r e e . " * .

• t 1  55 LAP

WE ACCEPT INSTITUTIONAL
EDUCATIONAL ORDERS

ATPL SIDEWISE ROM
EXPANSION BOARD

COMPUTERAMA SOLID
STATE JOYSTICK INTERFACE
' w i t h  RAPID  • FIRE feature
N o .  •  101aOly rYeed c o n c e p t  i n  W O O L Y  c o n t r o l  t o r  y o u r  8  E i t
Micro Simply plug into Me analogue pan end connect ANY

hepe KtysIrck lor inaterMioymick control F M I  keYbPart
•rinvwsion prow/mere allows loyffick controt
syboarid•oniy gems, No memory .contints Worth thre ore

tO Ou, R e l o c e i a t r i e  Code %ewe 0140E11
tODAY.  Only a few evadable Demand in l o  be high
ONLY

TORCH 180
DISC PACK
writ' OVER
£1,100 OF
SOFTWARE

FREE
A N I L

i s a t e s
•nt•

_
. . . V. .  C . ,  it

eIC
f e h e o • - ,  •.1•1

•  P : m o v i c r  , v •  r  1
r i r l r•N rec t . .=  oir-iO•

Sic w-:•.,
dm. a

v e v a .  P e  • M O S .  v e

v  ' w h e n .  w e c . r a
c.e. e . t . a  te

• -
• • • — •

•

MAIL ORDER No Stamp ROICRI.011
P. M  Your Order toda,,
COMPUTERAMA
DEPT SSC 10 FREEPOST
STAFFORD ST16 2EIR
OR TELEPHONE OUR MAIL
ORDER HOT LINE 'et,th ytuii
ACCESS V I S A  • ,  • 1,, n d e . . . ! ,  •

40795)11669

C a l l  i n  t o d a y  H o p , , ,  C O r o p u t e r
Centre tor Ihe SSC Micro enthusiast
Send large SAE tor further details of

pYntl i i t t
CARRIAGE
UK Mainland Imo, Largo loons.
W a t s  Monitors, Disc Denims
Reimers ESAtam.

with
every order.
five pounds
worth of
morwysaving

- vouchers

W-110111.11011•11111MONNIWIIIMPEPRINOMpumpeni
•  w _ T — y _ l o i  I  I  — V _  - V _ V
•  .  1 0 % 11 , 1 E 111 .  _ _ _ F g l e a l l ' 4 1 • 1 • 1 1 1 1 1 6 1 1 1 1 1 .

STAFFORD S T O K E - O N - T R E N T
59 Foregatto Strael l  1 1  M a r k e t  Square  A r c e d • ,
I s i  107115.1 41199 Hantol, W M )  269620

SHREWS BURY
13 Castle Gates

i 0749) 00528

•

•  S o p  C e l , l e g O

EPSON
FXSO -

A SUPER8 PRINTERA supene " I c e  A T

r  -
-••'411;---dr;"4:211111:,",,',7•47:1111;1;

••

 ▪  I"▪ : ••"•1:1 n;•
%Ow ar

4389

BBC
Acorn Elettrcel
• Electron in t . tec•
M C  Model
88C Modes 0 0 S
88C Mitre Doc Up9rade
860 Mitre A-8 Fail opotade
860 Micro Teletext Rece•ue
8 BC Micro 2002nd PrOte sear
96c rocre 6502 2nd P*Orosece
Torch Graduate
Irsith Unice.
DISC DRIVES I N C  VAT
_ IL Diiai 100K 3 4 0  00
aar .  S i n g l e  I  CK)e •  6 9  9 5'ac t  Single 40.001 0 .5  den 2 8 2  90
Pscs 0,81 10011 3 3 8  CO
Poop N a l  40801  D.5,-ded 5  73 95
Torch Du is 40)X 2500. .  Pack 7 9 9  CO

C'S,d.o 2 4 3  00
Hooerr FLOPPY OPINES 9 9  95
Town Oval 400K ZBO EheC Peek 7 0 9 0 0
PRINTERS I N C  VAT
eg,son Ra80 2 3 9 0 0
Egli.,  RA80 Fr 2 9 9  00
Epson FX80 ] 8 9 0 0

549 00
22900
286 00
399 00

I r Z a F r P V 1
Rsernan

6100 Disoynneel
MONITORS
M•cioysec 14 Cola.,,
Sanyo 14 Coro . ,
Fides, 14' Colour Mcmilcs
N.,414-0,9101,TWMorutoroenyo 12 L i t ,e r,
?AMC E LIAPfE01)S&Mac DP101 D l i e  PleCO'dh,
Santo DA202 Dot. Recorder
Cassette leads • ail s
COmput•rams ,lOyt!,cic lelt•flaC.

, 1 0 , 1 t l e i .  ' F O RBaC
Pratte, Cobh, lPCnallsi, 1 2 +
BSC Micro Deluse Cover
,s0,1 Per

la ,esseSes
Try P,,o
yisioNs
Untrossi
DlEfgAr
Der•devri Derma
Nifty Silty
Demotes',
Ping.
Gaiamy Raider
P S I O N

5 50
INC VAT

Soloo,, Soy e  15VuCeic 1 4 9 5va ,h, 1 4 9 . 5
MELBOURNE HOUSE I N C  VAT
The clobbt l a  95

A G isle m P,a. ir-, I  yc Hobo.- 4 9 5
MICROBYTE I N C  VATPitts!, 795
CLARES
&ease
Rasps., I  ID le  Only,
Gram. DISC
Ti ' .  K t ,  ?Disc Only
SharlowItnepetior
Stile 40/907 Per Doc.
DR SOFT
747 n ight  Simulator
Gorph

INC V A T
111900
59 95

399 00
469 00
AC A
9600

725 CK)
29500
19900
P
P 0 A

INC VAT
22900
26900
tens 00

263 00
9900

INC VAT
3595
AA 95

2 60
. 4  95

9 95
9 95
5 95

28 75

, A 95
INC VAT

7 95
7 95
7 95
1.95
7 96
7 96

INC VAT
25 CO
1 2 03
1 9 5
1295

 7 95

INC VAT
B
795

3D Convoy 7  95
Jump Jet 7  95.
AMCOM I N C  VAT
Fortress IC,Di 7  M i l  1 9$
S w e  7  95
ADVENTURE
INTERNATIONAL
The Hulk
Adositurelant
Voodoo Castle
Sorter Moeon
'sere Advtmiuro

INC VAT
9 95
9 95
9 95
9 95
9 95

N. SOFT (WATFORD) I N C  VAT
Penpum 7 9 5
ALL1GATA I N C  VAT
Spitfire 7  95
Neendenhal Man 7  95
Essoos, 7  95
Uncte Claude 7  95
NEWSON I N C  VAT
nroinrow N .  Traffic Conrroi 7  95
AOF I N C  VAT
Ohici,a Egg 7  90
Cvlon AllaCk 7  90
180 • Dens 790
AARDVARK I N C  VAT
Z a h r 59.3
Fos 6 9 0
ADDICTIVE I N C  VAT
FOOrtla, Menage, 6 9 0
MIRRORSOFT I N C  VAT
First Steps Wet, The Mr poen 9 . 9 5
MICRO USER I N C  VAT
Micon Dlymn, ]] 6  90
MRM SOFTWARE I N C  VAT
&Han  5 7 0
0- Mena Brother 5  70
Demand Mine S  70
Gyry In The Het 5 7 0
30 allunclw 5  70
Castle Assault' 5  70
Dens 5  70
Art ST 9  9•
MOSAIC I N C  VAT
My Secret Ght 9  g•
OCEAN I N C  VAT
M r  V e i r e p e e y  6  9 C
JOE THE LION I N C  VAT
C h a l l e n g e r  7  9 5
VIRGIN I N C  VAT
Microbe 7 9 6
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Keep in touch with the latest happenings in the
\„22ustling world of  the BBC Micro.

( Ta k e  the pain Out of programming. This monthwe show what READ and DATA can do.

7- WORKSHOP
Timed interrupts and the palette combine,
allowing Mode 0  eight colours.

7 MAGNIFICENT 7
An in-depth comparison of the seven most

\ „ .  popular  programmers toolkits on ROM.

Keyboards can cause problems for some
handicapped people. We examine alternatives.

( W e  review two books—a collection of brainteasersand an easy guide to learning Basic.

Mike Cook explains about the things you've
always wanted to know but been afraid to ask.

(PAGED ROMHow to make use of sideways RAM chips to
write your own ROM type software.

7-ADVENTURES
Our forthright columnist takes another critical
look at the world of adventures.

c- HUNT THE WAMPUS
Explore the labyrinth and track down the
Wampus in our classic game of the month
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r COMPETITION
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introduction to business
computers.
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story book combined
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adventure.
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If you're one of the few
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bought our top-selling
Olympics package,
now's your chance!
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our popular collection of
classic games, plus a
real—time adventure.
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114
Guide your balloon around the maze, avoiding
the walls and gusts from the Goulogs
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The latest software releases assessed by our
team of  frank and thorough reviewers.

GOU LOGS ESCAPE
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165

HARDWARE SCENE
The 6809 second processor and a Basic
extension ROM come under expert scrutiny.

SHOWTIME
All about our next big show at Alexandra
Palace from October 25 to 28.

ORDER FORM

SECOND PROCESSOR
Further explorations of the 6502 second
processor's fascinating extra instructions.

BIBLIOGRAPHY
We've often been asked for a comprehensive
index to past issues. Now i t s  available on disc.

BODY BUILDING

From back issues to covers, cassettes to cases,
everything you need is here.

Explore the synthesis of audio waveforms with
a home made digital to analogue converter.

SOCKET & SEE
Continually replacing ROMs can cause
problems, This is one DIY answer.

SHORT CUT
A program that enables you to write directly to
integer variables and print them out.

MICROMAIL
The pages you write yourself. Just a small
selection from the flood of  letters pouring in.

INDEX
Your alphabetical guide to all the advertisers in
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*Ay
Clear° path through -
the vault and shove the Radio-

E i  act ive  Plutonium cannistersbehind the safety barrier
before all hell breaks loose
and the Megapods and ascii-
lating Nutlids appear.
Cassette E6.95. Disk E.9.95.

FOR THE
B.B.C. ANC

MICRO POWER LTD
NORTHWOOD HOUSE. NORTH STREET,

LEEDS LS7 2AA TEL 196321 458800
%MAO POWER SOFTWARE .$ AVPHAMLE FROM

SELECTED BRANCHES OF OM SMITH BOOTS JOHN

mENZIES CO-OP WECOALL05
W0RTEIS AND ALL GOOD

ct
Aumonsi WE PAY 20% ROYALTIES!
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•  Meta
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yttan t f i v De,,criptIon Prik. c

I ('nd( )sc achutinc ft H-   - l u T A I .

HIGH QUALITY DRIVES
AT EVEN LOWER PRICES.

Opus disc drives are the best buyson the market.
We have reduced our prices, but the

quality still remains as high as ever.
All our 5' drives have been tested

to their limits, running for 8,000 hours -
that's a year of constant use.

3" MICRODRIVE.
•  Twice the capacity on

line of other available
drives.

•  200K Single Density -
400K IN )tible Density.

•  Easy to connect to the BBC Micro, •  31T15. Access time.
•  Low IN Aver consumption -  direct drive,
•  Manual and tree disc cartridge provided.
)ouble sided 40 Track Drive Single drive  5 1 9 9 . 9 5

Dual drive S 3 9 9 • 9 5

51/4" SINGLE DISC
DRIVES.
sAil2  height.
•  Low power

insumption. .44141***%•••••••••••••••--
•  Comprehensive manual. •  Flee utilities disc.
•  r e c t  drive mechanism. •  Fast access time.
540 I 100K Single sided -40 Track  1 1 4 9 . 9 5
5402 200K Double sided1 0  Track S , 1 6 9 . 9 5
5802 1 ) o u b l e  skied h a r e  SW hableardw

80 40 Track  _ _ S A 9 9 . 9 5

51/4" DUAL DISC
DRIVES.
•  Metal cased and I

necessary leads.
•  Separate power supply.
•  1.tilities disc and manual.

•  •

•  ••••
•  •

540 I D 200K 400K on line S sided 40 Track_1349.95
54o2D 400K 800K on line I) sided 40 Track_1399.95
58021) HOOK, 1.6 Megabyte on line D..• sided

hardware switchable Ho 40 Track_
FLOPPY DISCS.
3" canridge1,5.75 each r  .k25.95 t i r  5.

" I )iscs w i t h  full 5 year warranty and free library
S SS/D /17.95 k)r 10.
S 51),1)1,19.95 k r  10.
D SD. D /21.95 km- 10.

s 80 Track 1,25.95 for 10.
I).. S 80 Track 127.95 tbr 10.

SA,99-95

And when you look at our prices,
you'll find that VAT, all necessary leads
and carriage are included along with a
two year guarantee - a year more than
any other company can offer.

)bu can order by posting the coupon
below or calling at our showroom.

DOUBLE DENSITY
DISC INTERFACE.
The ultimate double
density disc interface
for your BBC Micro.
compatible with 6502
2ndProcessot
•  1 :tilities on ROM including: Format and verify tape i)
disc tranSfer. automatic 'it) 80 Track selection. auto-
MatiC density selection, unique mass copy routine.
powerful machine code operating system giving up to
248 tiles. 80". taster than single density. Easy to install.
Free user Manual supplied.   / 1 2 9 . 9 5

GENEROUS EDUCATION AND DEALER DISCOUNTS
GIVEN. L  ITEMS ARE GI 'ARANTEED FOR TWO YEARS
A M )  ARE SUITABLE FOR I 'SE WITH THE BBC MICRO.

OPUS SUPPLIES ETD.
FS8 ( ntherwcil R I A  widow sEs ()Er
Opening houN: 9_00 5.30 Niiindav
Friday, (WO- .niripm Saturday

( )1. I) eaSt. t I IE lw„ crolli card accuunt xyith
111011111 I Li 1:-

My Acccss Barclaycard plcase cick) No. IN

\a im:

AkkIlres

urreleplu

1 — 0 1  8 0 6 8
I 0 1 - 3 5

O R S  PRODI (  TS ARE AVAILABLE FROM BOOTS,
W i t  SMITHS. SPECTRI TM, JOHN NIENZIES, ALIDERS AND
OTHER GOOD COMPI TER STORES NATIONWIDE.

„ ti LIF P1,
r1.1,11 d  i• ,  P R I C E S  INCI,CI)E VAT & (ARRIA(;E)

Opus.1
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SOLIDISK SIDEWAYS RAM: 8,000 UNITS SOLD

1
"Exciting" (ACORN USER JAN 84), "Power to your Beeb" (PCN 61, MAY 84)

"Break the Ram Barrier" (A&B)HOW ABOUT COMPATIBILITY?
The Sideways RAM is completely compatible with all issues of BBC computers. disks, all
sideways ROMs, second processor, Torch disk pack, Teletext, Econet etc. but NOT with
ROM extension boards, since it can replace them. a  be

Its power consumption is so low that you can use it in conjunction with twin disks.

HOW DOES IT WORK?
Occupying the same place as sideways ROMs (such as BASIC, INS, CPN etc), it is treated
like other Sideways ROMs and therefore can replace them.
The Machine Operating System uses Sideways RAMs as naturally as Basic, without
procedures or programming rules.
Sideways RAM can run any language, any filing system including Hi•Basic and second
processor DFS.

SIDEWAYS RAM POWER IS IN THE SOFTWARE:
Different from Sideways ROMs, Sideways RAM can be written into. This property gives
birth to a NEW GENERATION of software for the BBC computer: SERVICE RAMs and
VIRTUAL MEMORY PROCESSOR,
Each SERVICE RAM has its own commands and code as its counterpart Sideways ROM but
has its own private workspace and storage area thus leaving you with the lowest possible
PAGE value (PAGE -r 84E00). On the other hand, the Virtual Memory Processor can run huge
MACRO BASIC programs (Megabytes are not the limit), keep them on disk and uses the
basic 32k of RAM as transient program area. All software for the Sideways RAM system is
free.

FREE SOFTWARE?
Solidisk Sideways RAMs is bundled with lots and lots of software, FREE and we mean FREE,
now and later. It is quite simple: for every Sideways RAM sold, Cl is spent on MORE
software. Sideways RAM users are invited to spot new applications and contributions are
rewarded at the usual rate of 11 for every 4 bytes of machine code.
The result is printed on the opposite page.

HOW ABOUT THE FUTURE?
Solidisk Sideways RAM is also widely used in schools for ECONET stations, by professional
programmers for writing programs, research laboratories for RAM disk data base, at home
for vyordprocessing and now even games.
New areas are being developed: Telesoft and Teletext logging, Speech Processor
assembler and Relational Data base to cite a few.
As the price of 16k EPROMs are as high as £20 at the present time, more Sideways ROM
software publishers will be willing to sell their software on disk. Solidisk will mail FREE OF
ANY COST their advertisement to ALL Sideways RAM users providing the price of the Disk
version reflects savings in the cost of the ROMs. Solidisk believes that the majority of BBC
users will have their Sideways RAM fitted before the end of next year.
Also unlike other makes (SIR, APTL, WE Sideways RONMAM extension boards and the
Aries B20), Solidisk Sideways RAM is expandable from 16k right to 128k and now to 208K.
As a result of VLSI technology and volume of sales, Solidisk products also have a lower
shop price than any other products.

OTHER PRODUCTS FROM SOLIDISK:
UVIPAC EPROM ERASER:
Uvipac is powered by the mains, simple to operate and can erase 3 Eproms of any type in
just 15 minutes. Uvipac is ideal for home use.

CPU CASE:
Replace the top of the BBC computer case by/his metal CPU case. Sit your monitor on top (it
is tough enough to take even your weight!). The CPU case has 2 compartments for half
height 5.25" disk drives with fixing screws, air vents and provision for a bolt-on fan. At first
sight, there is no trailing wire, Looking inside, there is enough room to accomodate Teletext
Adapter, Second Processor, Solidisk and a fan!

DOUBLE DENSITY DISK INTERFACE:
2 versions of this double density interface will be available: as direct replacement for the
Acorn Disk Interface (Version A) and as a Second Disk Interface (Version El) adding to your
existing interface. They all use the same Western Digital controller chip (WD1770).
Price 09,95 inclusive

DISK DRIVES:
3 models are being offered:
STL55A: 40 tracks single sided, SLT55F: 2 x 80 tracks, double sided and the best of mini
floppy technology STL320: 2 x 160 tracks, double sided.
All disk drives are supplied with cables, formatter disk, head cleaping kit and 2 year
warranty.

UVIPAC EPROM ERASER

TEAC DISC DRIVES F055 Series
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DETACHABLE KEYBOARD CASE: Y o u
Remove the keyboard from the BBC computer and instal it in the new case. Replace the old A c c i
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WHICH SIDEWAYS RAM DO YOU NEED?
Solidisk Sideways RAM is available in 161 (SWR16), equivalent to 1 sideways ROM, 32k
(SWR32), equivalent to 2 sideways ROMs, 128k (Solidisk), equivalent to 8 sideways ROMs
and the 208k Solidisk equivalent to 12 Sideways ROMs, You can buy a small Sideways RAM
now and upgrade it later. From the SWR16 to the SWR32 is by straight exchange, from the
SWR32 to the Solidisk is by adding the 96k Solidisk Extension, from 128k to 208k is by
exchange of the RAM card.

FREE SOLIDISK SOFTWARE:
WORD64:
WORD 64 is a Service RAM, it uses Solidisk as storage for WORDWISE, up to 64K free
characters for any text.

SILEXICON:
SILEXICON is a Spelling Checker for Solidisk• SILEX scans texts at more than a 1.000 words
a minute and compares each  word against the dictionary, Silexicon marks the mis-spelt
words for either addition to the dictionary or eventual correction.

PRINTER BUFFER:
PRINTER BUFFER is a Service RAM, it increases 500 times the normal 32 bytes printer queue
to 15K bytes, completely transparent to the user. PRINTER BUFFER is as useful for printing a
long document as for a short program listing.
STLE00:
STLOO is a Service RAM, it is Disk Filing System that leaves PAGE at 8tE00, has built-in disk
formatter-verifier and automatic track stepping for 40•80 track disk drives.
SIL150:
STL150 is a Service RAM to enhance Acorn's .90 INS to offer up to 150 directory entries perside.

STL-RFS:
SIL-FIFS (RAWROM filing system) is a Service RAM and an innovation in portable
applications. STL RFS saves any program in a Sideways ROM format, it can then be copied
Onto EPROM to give instant recall of your programs. Plug this EPROM into any sideways
socket, type *RFS and it runs itself. Compatible with the ELECTRON and BBC, tape anddisks, SWR16, SWR32 and Solidisk.

INDEX:
INDEX is a Service RAM, it stores all the entry points of one or several sequential data files
such as mailing list, stock list, accounts etc, merges, sorts them in alphabetical order and
gives instant access to any record. INDEX can handle 1,100 records of any size, any type, anynumber of fields.

MACRO-BASIC:
MACRO-BASIC is a program generator. You use a wordprocessor to create a command file
which is then scanned by MACRO. MACRO uses other programs, subroutine libraries, text
files (actually any or all files on your disks) as source to generate a bug free BASIC program
which can be very large I Megabytes are not the limit).

VIRTUAL MEMORY PROCESSOR:
VIRTUAL MEMORY PROCESSOR (VMP) uses extensively overlay technique and Solidisk as
back store for very large programs that cannot be run otherwise. VMP uses the 32k basic
RAM as transient area: it operates on a Main Program as generated by MACRO-BASIC,
taking different segments from the Solidisk Store, POOL, HOLD, FREE or CLEAR segments
from the transient area. For example: VMP will accept 20 segments of 10k of Basic
assembler and assembles it into 16k of machine code.

MENU:
MENU puts all computer's resources at your fingertips. MENU displays your Sideways
Firmare, Disk Directories, Sideways RAM system, Solidisk System etc.

MORE FREE SIDEWAYS RAM SOFTWARE TO COME:
While others are making promises for software to be written, Soliclisk Systems RAM comes
with a complete, novel and powerful software package including compatibility with existing
sideways software.
Each Sideways RAM is accompanied by the Sideways RAM User Manual, full 1 year
warranty, 1 utility disc* and free mailing on all new publications from the Software SupportService.
It should be understood that wecannot put as much treesoftwareon a 40 track angleaded as on a 80 tracks. Thepresent

software package require 160 tracks of storage and can be accommodated on ONE 2 X 80 track double sided diskette, only
the most useful programsaresupplied on other formats lic40 track single sided. 2 X 40 track double sided, 80track single
sided). Should you require the whole collection of free software. please place an order for extra disks
For the technical minded the Source Code and Technical Manual (3 floppies and a 300 * page book) price -  E10, the
SILEXICON EXTENSION PACKAGE 13 floppies and 840 page minuet. 30.000 word dictionary: English and French now.
German and Spanish planned' price -  f9•00 '4S• also publishes regular updated SWR utility discs at 13•00.
Every user can do contract work for the SUPPORT SERVICE and make a lot of money for himherselll
HOW TO ORDER?
You can order any item using the coupon. Post and packing is Only charged once
Access and Barclay card holders can place their order by phone.
Educational authorities, Acorn dealers and OEMs can obtain quantity discounts.
Name:
Address:   S T L  •  . .—. ; • ; • • • . -

11:11.WM__ TOCEPPOLOG

Credit Card Account:

Callers are requested to ring first for appointment.

Total:
If ordering more than one item, deduct f l  per item as post and packing cost is only chargedOnce.

SOLIDISK TECHNOLOGY LIMITED
17 SWEYNE AVE
SOUTHEND-ON-SEA
ESSEX SS2 6J0

SOLIDISK'S NEW TELPHONE NUMBER:
SOUTHEND•ON-SEA (0702) 354674
110 lines with automatic exchangel

2013K SOLIDISK

HOW EASY TO INSTALL:

P • u n i t

fir

PRICE UST (including VAT and post & packing!SIDEWAYS RAM
SWR 16K   1 4 3 . 6 5
SWR 32K     [ 5 9  95
128K SOLIDISK     1 1 5 0  95

1243 00

Lunnect the “ ,ntru iwire:;

The following are upgrade prices for existing Sideways Ram owners:
18 - 37 (please return complete iteml   1 1 8  10
16 -  SOUDISK (please return complete iteml •  . •  • f109 DO
32 - SOUDISK Ino return necessary) •  . .  t 9 3 . 0 0
USK -  200K SOLIDISK .  193.00
DISK DRIVES:
STL55A (40 track, single sided, cased with cables. diskette, manual
and 2 years warranty)   ( 1 4 2  95
51I55F 12 X 80 track, double sided. as above) _  • . _ . E 2 3 2 • 9 5
STL32012 X 160 tracks, double sided, as above)   1 4 9 9 . 0 0
FLOPPY DISKS IDATALIFE Verbatiml-
MD525ISS•DO 40 or 80 track) box of 10   ( 1 6 . 0 0
MD550 I05.0040 or 80 treat box of 10   E 2 2 • 0 0
M0557 iDS.DD 98 TPII box of 10   ( 2 7 . 0 0
CPU CASE   E 1 3  00
DETACHABLE KEYBOARD CASE   E 2 7  99
EPROM PROGRAMMER (used with sideways Ram)   1 1 6  00
UVIPAC EPROM ERASER Iftee standing unit)   E 2 0  95
2764 PACK OF 5   1 3 6  00
SOURCE CODE •  TECHNICAL MANUAL   1 1 0 . 0 0
SLEXICON EXTENSION PCKAGE     E 9  00
WE STOCK A LARGE RANGE OF PRINTERS AND MONITORS CALL
OUR SALES OFFICE FOR IMMEDIATE QUOTATION



Firefly Hard Disk
for your BBC

10 MICRO USER October 1984

7.5 Mb of formatted data
storage
Fast, compact and reliable
Unlimited number of files per disk
Fully compatible with Acorn DFS
Connects simply, via 1 MHz Tube
interface and plug-in ROM
Full 6 month warranty; nationwide
Quest engineering support

•

M3 Early delivery111111
Professional users of the IBM

PC. DEC Rainbow and ACT Apricot
and Sirius are already aware of the
advantages of Quest's Firefly Winchester Disks in
capacities of from 7.5 to 115 Mbytes, and now one
of the Firefly family, the Firefly B. is available to
users of the BBC micro.

As specialists in the production and distribution
of Winchester disks. Quest have been able to
negotiate the keenest possible price for the Firefly B
and now offer it's benefits to all BBC users.

To order, simply call Chandlers Ford
(04215)66321.

." - -  - - ' 1 1 — T - 1 • 1 . 1 1 . - -  - - W " - - - " I l i t
I  M N  •  a m .  1  . h _ _ . , l . . -
I  M A  I  i  ' V I

I M P  I  I M P  I  I M M E n m •  •  M I
OL .  I l i  A  A L

Part of the Quest Automation plc Group of Companies.
Quest International Computers Ltd. School Lane. Chandlers Ford. Hants S05 3YY.

Tel: Chandlers Ford 66321 Telex: 47326
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HIGH RESOLUTION
THAT COMES

HIGHLY RECOMMENDED.
"There is no doubt that the JVC range of ECM

colour monitors is excellent value for money . . .
there is no loss in quality of picture after long
periods. . . and remember, as more and more
resolution is available with new micros, the need
for a better display will be that much greater."

1I  l o  mm
igh r e c e n d a t i o n  m  indeed fro Pers onal

Computer News. :\ leanwhile Acorn I. s a i d :
' I t  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
clear, legible results. . .  Was the JVC better than the
Microvitecr Would I buy one? Yes to both
questions."

Our RGB high resolution colour monitor ( 580 x
4-0 pixels ) sells lin- .i-229.95 ( excluding \ AT ) - that a
,,,tving of i )verS400c(wilpared with other leading monitors
: &similar specifications.

The unit has a 1•1" screen and is suitable for the
WIC Micro, Electron, Sinclair 1:21,, Lynx, Oric, Apple, IBM
and most other leading micros.

And I laturally there•s a year's hill
If you order your monitor by post. you'll

within ten Llavs by courier Nervice.
Simply post the ct ) n  below to: Opus Supplies Lid_

158 Cainberweli Road, London SES Oni, Or telephoite
01 --01 8068 (limning your credit card number. Or. olcourscs
You can buy at )ur shown x nri between 9,00- 5,30prn,
Nionday-Friday, 9.00- 1.00pm. SALLIRLIV,

Al i t% (  1.11) 1 1" 1111)1111,

- 1 K k r  • 1-, pus Supplies ,  Jimm-v• (11 Road, London NE5 011+
Please send ine7

l i g h Resolution(.,u r s ) a t
1.229.05 each (ex.

ki-Nottitit )11 Colour i n i t o r t  s)
each II:N.. VAT).

PrICICC11011 t s  1 at Aki.I )1) each.
I understand carriage per mouth( ir will cost an extra .C.00.
N.B. A I ligh Resolution Monitor including VAT lead. and carriage

c4ists Al. A  Niedium Resolution Nli initor including VAT lead
•,ind carriage c( ists.t.„22 I .89
cnclose a cl lope li ir

a c c o u n t  w i l l )  t he  a m o u n t  )I .S„

(p lease t ick)  n o  i s

Please stale the make of your computer
N o n e

Address

Et1129

( )1- please deb i t  m y  c red i t  card

My Access Barclaycard

Opus.



B - BASE: E25-8 Great Features

WHAT IS A DATABASE')
—
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.
SPECIFICATION
1) Random Access—disc based, single or
dual drives
2) File Size-99K I40 track), 199K (80 track)

—65.000 + records
3) Record Size—up to 2048 characters and
200 fields
41Field Size—up to 254 characters w•th
complete line scanning
51Access any record using Primary Key in2 seconds
6) Holds-1200 NAMES AND ADDRESS
records on 100K disk
7) Search-500 records on 5 fields in
60 seconds
81 Sort —500 records on 3 fields in
60 seconds

SYSTEM FEATURES

SEARCH PARAMETERS =  • < =INSIR
CALCULATE—Global or local totals and
functions using any valid BBC expression
POWERFUL PRINTOUT OPTION—
Eliminates need for separate mailing
program. ParalleliSerial Printout allows
setting of printer control codes, line spacing.
tabulation. Headings etc, plus label printing
With horizontal and vertical tab control
REDEFINE—Titles f  ield widths. number of
fields etc.
TRANSFER—Records frorrhone file to
another
SEARCH LISTS—Allow creation of sub,
Databases within main Database but
without having to save data again.
DATE FORMATS-6  formats for print Out
All timings and sizes are relative to ACORN
()FS. Compatible with ACORN [WS.
WAT FORD 1 3 and latest AMCOM DES

Send S.A.E. for detailed data sheet
All Disc Software now
available on 3" disc—

add E3 to printed prices

REPLICA II: E12.00.

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 II
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 II transfers 'LOCKED programs,
programs loading as files, programs that
load below &EDO, 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 harne, how many sections and
whether CHAIN!RUNor • 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 II which will hold up to 16
programs l imited only by the disk capacity.

CURES Isic)
IN MUM SOMME.

41,6441 t .rge,
op ,o

The original disk utility program for the BBC
that provides the user with the tools to
explore the disk environment and use it to its
best advantage. The programs are:

1) FORM40—Formats and verifies 40 track
disks.
2) FORM8O—Formats and verifies BO track
disks
3) BACKUP—Allows backup copies of your
valuable disk to be made.
4) EDITOR—Enables the user to read the
disk sector by sector and to alter programs
on the disk, even most protected and
untistable ones. More fun than any
adventure game
5) RETRIEVE—Allows the user to recover
data Or programs that have been
accidentally erased or damaged by a headcrash.

Every disk owner should have one.
Recommended by: WHICH MICRO.
EDUCATIONAL COMPUTING etc.

12 MICRO USER October 1984

Converts non joystick programs to work with
joysticks. Works with any program using
INKEY J.) in Basic or machine code, to detect
movement, which applies to most programs.
The routine is relocatable and sensitivity of
the joystick can be vaned Compatible with
most games. including Acoinsoft. Very easy
to use. just press the keys you wan! to
transfer. The machine code can be saved as
a block of just 100 bytes, Supplied on
cassette but can be transferred to disk

SHADOW: E8.00

SHADOW is a tape cloning program that
makes security copies of your valuable
cassette software. SHADOW works with
99'1'0 of all known programs including those
with sections at 300 BAUD and those that
load as files. SHADOW will handle programs
with any number of sections and it will work
with any of the current operating systems

MICRO SUPPLIES

including 0 1. 1,0 & 1.2 SHADOW is the
definitive tape backup system and as a
bonus you also get 'INSPECTOR' on the
same tape. This allows you to view all areas
Df memory, search and alter bytes, etc
Colour coding helps to simplify memory
usage.
It is a condition of sale that this program is

not used for piracy !'

JOYSTICKS: E17.95

BBC JOYSTICKS—Fully proportional
joysticks in smart, sturdy injection moulded
cases. 1 5 metres of cable. long life
mechanism gives precise operation Brit ish
made

All prices inclusive of VAT & Carriage—
NO EXTRAS!

cfodta/a/te.
98 Middiewich Rd.,
Northvvich, Cheshire CW9 7DA
Tel: 0606 48511
Open 9-5pm Monday—Friday
03113
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1
OUR DOUBLE SIDE

3"DISC DRIVE.
A TRIPLE OFFER.

Opus have a triple offer of 3" disc drives for
those who wish to improve their micros.

The disc drive is compatible with the
BBC Micro, has a direct drive mechanism, is double-
sided and comes with a comprehensive manual.

And with every purchase, a 3" utilities cartridgewill come free.
Our offer also includes VAT, all necessary leads

Quant iu

14 MICRO USER October 1984

I h•s]cripti] In

enclose a cheque for,s:• T o T A l ,
( 1r please della my credit card acct.
N,s, jai C l i c  a m o u n t  t

Barclaycard (please (Ielete)
Nt.,.

and carriage along with a twoyc:irguarantee_wli
is a year more than any other company can ()fie'

You can order by posting offt I lc coupon bel
or calling at Opus Supplies Ltd.,
158, Camberwell Road, London SE5
01-701 8668 or 01703 6155,

NICe are open 9-5.30 Monday to Friday and
9.00-1A)0 p.m., Sattirdays.

3" DISC DRIVE
You can buy t his 51 it K ( I ntorrnatted )double-sideC

disc di-kV tin the same price that other coin panics sell
single drives for. The drive heads read and write to and
from both sides of the disc cartridge. giving you twice ilk
oil-line capacity ( )1' single 3" drives.

Normai1y112299 N o w  £199.95
SAVE £30

3" DISC DRIVE AND
DOUBLE DENSITY INTERFACE

If You currently Rill your pmgrain on a casseuc
recorder you-II need to upgrade yt nit' micro lil t rder  to usc
a d iscdrive. This offer not only gives you an interEice, hut it
effect iVely (10111ACS thecapabilitiesolthedrive -giving you
350k orusahle capacity instead of  the 200K normal Iv
ach levable.

Normally - t 3 Wr r  N o w  £299.95SAVE S:60

3" DISC DRIVE
AND 51/4" DISC DRIVE

Both drives come 'daisy chained' tor linked)
together They're completely compatible ' , d i m \
you to down load all those programs you made on 51
bit )ppy discs twit° a rohust 3 cartridge.

Normally % / 1 ;  N o w  £329.90
SAVE 150

•I4 ): Opt], Stipplic,1.0.. I (  murk 1•‘‘,..•11 HA ]]0,1].,11 s  (IT 1,1e-J,e
rti,11 in thy it bit] o%‘. i ( A l l ,  Pltli:ES INCLUDE VAT & (:ARRIAGE.)

Name
AtiLtrcss

'1C1C11h011e
81130

Opus
U p k I S S u p p l i c s ]

ich
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IF HOME RN RCORN USER. HOU NEED
TO BM THE BEST!

1  GRAPHICS I —PROGRAMMING ON
HOUR BBC MICRO

—I I n  Mawr old Ake Witt E

Energise your Electron
*  A thorough grounding

in BASIC.
4,1- Structured programming

techniques.
*  Packed with lots of

examples.

Develop your graphic skills to the full
All you need to know to produce:

*  Graphs* diagrams* pictures* 'three-dimensional'
displays* plus many other designs.

*  Crammed with practical and challenging exercises.
*  Backed by thought-provoking examples.

MAKE THE MOST Or YOUR MICRO
PUT YOURSELF IN THE PICTURE! WITH THREE

NEW BOOKS BYJIM McGREGOR AND ALAN WATT/
AUTHORS WHO STAND "HEAD AND SHOULDERS

ABOVE THE REST." (MICRO USER)
ri CORGI/ADDISON-WESLEY ATOGETHER,

THE NEW FORCE IN COMPUTER BOOK PUBLISHING

All these books are available at your bookshop. though should you
find any difficulty in obtaining them. they can be ordered
direct from the publisher_ Simply fill in the form below,
Please send me

(IN BLOCK CAPITALS PLEASE)

Signed  D a t e

Name

99103 I Better Bask for Your electron at £4.95 1192 pages' A d d r e s s
_ 9 9 1 0 2 3  Graphics Programming for Your Election at £4.95 (176 pages)
9 9 1 0 4 X GraphicsProgrammingf o r YourBBCMicroat£4.95(192pages'

Please allow cost of book(siplus 30p for one book plus 15p for
each additional book for postage and packing.
I enclose my cheque; postal order for   N o w  send to CORGLADDISON-WESLEY BOOKS,
payable to: TMNSWORLD PUBLISHERS LTD. 6 1 - 6 3  Uxbridge Road, London 16/5 55A
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From only 064.00 the new Torch Graduate will upgrade
your BBC Model B to a powerful 16 bit business computer

Disc and hardware compatible
with the IBM PC, the Graduate is
the latest addition to the Torch
range of BBC upgrades. It's
MS-DOS operating system is
customised to IBM compatibility
allowing exploration of the massive
range of IBM compatible business
software, programming aids,
compilers and languages universally
available from most major software
houses. •

Introduction to
MSThl-DOS

The Graduate offers two levels
of upgrade, the G400 and the
0800, both with 128K on board
user memory as standard
(optionally 256K). This can be
increased to 1.2 Mbytes with an
IBM compatible expansion board.
The 0400, contains a single,
double sided 320K formatted disc
drive and provides the low cost
introduction to MStm -DOS for the

TECHNICAL

• _i086 16-bit processor running at 5 Mhz
• 128K or 256K RAM
•  MSn4-DOS opeiating system customised
to IBM compatibility
•  Model 0400 — Single, double sided,
high density disc drive (320K formatted)
•  Model 0800 Twin,  double sided, high
density disc drives (640K formatted)
•  Integral stabilised power supply
•  2 IBM PC compatible hardware
expansion buses
•  Software compatibility allows Lotus
1.2-3 and all popular IBM PC business
programs to run without modification,
subject to the constraints of the BBC
keyboard and display
•  Disc interface is not required

Keyboard text and graphics supplied byBBC Model B

user who wants real 16 bit power
from his Model B.

More data storage
A step up from the G400 is the

G800 which offers twin, double
sided 320K disc drives for extra data
storage. Both the 0400 and the
0800 provide the possibility of
further expansion for networking,
modems, etc., via the IBM
compatible hardware slots provided

• THE GRADUATE

SPECIFICATION

TORCH
COMPUTERS

Lighting the way ahead.
Torch Computers Limited
Abberley House, Great Shelford, Cambridge CB2 5LQ.
Telephone (0223) 841000. Telex 818841 TORCH G.

The Gradual., I l .  r , I  T1 ,01  (_'OMpktters Under liCen, et i l  i)-Atii Technologies Ltd.

To: Torch Computers Ltd., Abberley House, Great Shelford
Cambridge CB2 5LQ. Telephone (0223) 841000
Please send further information on the Graduate and the
address of my nearest dealer.
Name
Address

Post Code

LTelephone M1.110
MIN

by the Graduate models. Each
model comes complete with a well
written user/technical manual and
connecting leads.

Just plug it in
Unlike other add-ons there is

no need to open the BBC to make
the connection. The compact and
tidy Graduate models simply plug in
to the 1Mg1-17, bus on the Model B.
Within minutes you can be up and
running with an IBM PC compatible
system that really means business.

The range -
Add 256K RAM, 640K disc'

storage and IBM PC compatibility
to the BBC Micro for less than
£1,000.
Graduate 0400 (128K)L764 inc.VAT-
Graduate G400 (256K )1.',815 inc.VAT
Graduate G800 (128K )E949 inc.VAT
Graduate G800 (256K )E999 inc.VAT

For further information
complete the coupon today.

1



SPRITE UTILITIES
A game writers utility pack

enabling high speed arcade
games to be quickly written

in Basic.
definitely recommended

excellent'
ELECTRONKS AND COMPUTING

May 1984

Sprite Utilities wins
through'

A W N  1 9 . 8 4

PAINTBOX
Probably the ultimate ioystock
drawing package on the BBC

Micro, great fun and highly
educational.

amazingly versatile
easy to use ( o n e  of the
most feature laden picture

creating programs around)
tremendous potential

EDUCATIONAL COMPUTING ton 1984
".. a very sophisticated and

versatile utility'
ELECTRONICS AND COMPUTING

May 1984

SPIELLOIECK
The disc based spelling

checker for text created on
Wordwise or View.

".. invaluable f a s t  and
reliable a  worthwhile

investment*
PCN February 1984

TOOLKIIT
27 new commands in eprom

to speed up Basic program
development and debugging.

an indispensibte aid'
EDUCATIONAL COMPUTING

March 1984

worth every penny
highly recommended*

COMPUTING TCOAY June 198
• its range of utilities is

excellent"
I Moy 1984
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roducing BEEIBUGSOFT
41101n recently a very special range of applications and utility packages for

the BBC micro has been unavailable to the general public.
This software has been produced by the BBC user group BEEBUG for its

members. BEEBUG members tend to be a
demanding and discerning group of
individuals; and the range of software
produced has been kept to a
consistently high standard through
their constant vigilance.

0LEROG—
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do
,100n..4
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um,r1
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As a result, BEEBUG software is
highly acclaimed amongst BEEBUG's
25,000 members. Independent
reviews from the major computing
magazines seem to take a similar
view of the software, as you can
see from their comments.
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UNION
An extremely powerful
machine code monitor on
cassette or °prom, offering
35 new commands for
debugging machine-code.

exceptionally
comprehensive , would be
hard to improve upon•
YOUR COMPUIER Au9ust 1983

• using EXMON is o delight'
MICRON1ET May 1984

IDESIGN
A Computer A*
package to all
be quickly cre
display, demonstration,
handouts etc.

„ a first rote screen
processor .. , immense value
to schools and colleges'
EDUCATIONAI C

'  ) 9 6 4

EXPION b v  O C E - W . 0
f i a c i 0  P C

0 0  D O  O e  e V  S O  S  o o C o o
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ralsralcr
 A powerful SNICK
 quicidy screen  editor for
c r e a t i n g  Tel editor Mode 7 screens.te

7 • provides teletext editing
facilities in t h o u g h t  outmonner• a  well

FL FC TRON1CS ANC, COMPUT1NO
Aprti 1984
''• • a

 All n e a t  utility*1034
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f you woul like to know more
about BEEBUGSOFT products,

see the advertisers' index of
gazine, or telephone us for

a full software brochure.
BEE BUGSOFT
products may

now be
obtained from
major dealers

including
selected

branches of W.H. Smith.

Alternatively all products
are available from us on mail order

from our despatch department in
High Wycombe.

BEEBUGSOFT dept 16 PO BOX 109
HIGH WYCOMBE BUCKS HP10 8HQ

TEL: ST. ALBANS
(0727) 60263

Prices include VA
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Will you be the first Earthling to win a lie
Acornsoft are issuing a nationwide challenge

to all Acorn Electron and BBC Micro users.
It's the challenge to join a new and exclusive

group of computer games players: The Elite.
With 3-dimensional graphics, Elite isa game

which is light years ahead of any other.
It strictly defines the rank of each and every

player.
As your prowess improves, you move into

higher ranks.
But make no mistake, to reach the top rank_

your performance must become exceptional.
Then, and only then, will you qualify to call

yourself a member of The Elite.
From harmleskyou must become lethal.
In Elite, all players start as equals. •
With the initial rank of -Harmless:' you will

embark upon an experience unlike any that %o
have known before. 1  to cc

You will be a space trader who roams the banc
universe, making your living from buying an will 1
selling the cargo in your Cobra space craft.

On your travels, you will encounter aggressol 2.001
who are eager to put an end to your dealings. I

Only the fittest will survive. I  wits
As you establish yourself as a survivor, vol peril

will win the right to a higher rank.
In all, there are nine, from -Harmless" to find

"Elite And your computer will continually tel side:
you where you stand.

Trade with 2,000 planets in eight galaxies. they
Besides survival, your success also depend

on the rewards you reap from the cargo that
you carry. s k i l l
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That cargo can be anything from foodstuffs
to contraband. If you decide to trade in contra-
band, the rewards will certainly be higher. But so
will the risks you take.

To ply your trade, you can dock at any of
2,000 planets in eight galaxies.

However, before you dock, you must use your
wits to assess the planet's political climate and the
perils which may be waiting for you.

Also, in any of the eight galaxies, you may
find yourself being asked to perform acts of con-
siderable heroism and selfless courage.

Although these will bring you Into danger.
they can bring considerable rewards too.

We're waiting  to recognize your skills.
Achieving higher status in Elite will tax your

skills to the limit. Which is why you must down-

load your game onto cassette or disc each time
you take a break from play.

When you reach the rank of "Competent"
or higher, you should send us the secret code
number revealed to you by your computer.

We will send you in return a special document
which certifies your achievement. And you stand
to win a valuable prize.

Are  you ready to
accept the challenge?

Elite is available on
both disc and cassette
for the BBC Micro and
on cassette for the Acorn
Electron.

With either, you will get "Elite: The Dark
Wheel:a compelling novel which sets the whole
mood of your adventure. You'll also get a flight
training manual which will get you fit to roar into
 the unknown in your Cobra spacecraft

Your Acornsoft dealer now has the entire
package at £14.95 on cassette, or £17.65 on disc
(for the BBC Micro) and £12.95 for the Electron.
(For the address of your local stockist, call
01-200 0200.) Credit card holders can simply'
telephone 0933 79300 during office hours.

Alternatively, you can order by post from:
Acornsoft. c/o Vector Marketing, Denington
Estate, Wellingborough, Northants NN8

You ran also get a free Elite poster by ringing
0933 79300.

ACORN SOFT



EDUCATIONAL NETWORKING F R  THE BBC MICRO

E Net is secure because each authorised
user is allocated a  user number and
password unique to that user. Upon
switch-on o f  a  client machine, that
machine prompts the user to insert their
number and password and only at this
stage may the user gain access to his
programs. For added security, the user
number and password are invisible on
the screen. E-Net is  flexible, a t  all
times the f i le server has complete
control over the client machines and, for
example, can force a specific program
to one or more machines, can view a
particular client machine screen a t
anytime, and can directly access client
machines and display screen messages
without interfering w i t h  n o r m a l
operation.
Important files can be  easily copied
from the hard disc to floppies and one or
more printers may be used with E-Net,

, r •
4IPAIready proven in a number of UK educational establishments, E-Net is a unique

breakthrough in Educational Networking. Utilising the Amcom hard disc system in
coniunction with the Amcom File Selper,E-Net alio% the wer to network up to 250

• BBC micro's mith a choice of haro.disc capacity 9brn 5 A. 280 megabytes, this
combination151so pro • es considerably faster access times than conventional
floppy disc based syltems. E-Net overcomes a n y  of  the problems of disc
space usage evident in current etworking s  terns, E-Net will monitor the
individual pupils use of disc spa a n d  also alio t h e  trlicher to allocate varying
amounts of disc space to individu users by simple mmands from the file server,in
addition E-Net will allow full impl mentation of multi-user Adorn ccess files.

as these are controlled rect ly  by the
file server,this means that e  micro's to
which the printers are co ected are
available for normal use whilst the
printers are working.
E-Net is a flexible, simple to use yet
comprehensive networking system and
is available now from Pace. To find out
how E-Net can benefit you please
telephone for a full specification fact
sheet, or to attend a demonstration.

PACE SOFTWARE LTD.
92 NEW CROSS STREET,
BRADFORD BD5 8BS.
Tel. (0274) 729306 Telex 51564
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NEWS

BBC MICRO IN MAJO
A M A J O R  study
being launched i n  the

North East into clamthat the Quinkey — the
hand-held k e y b o a r d
and learning device for
the B B C  M i c r o
significantly improves
children's w r i t i n g
ability.

Funded by the city o f
Newcastle a t  a  cost o f
£20,000. it will involve 14
schools, more than 3 0
teachers. 1.000 pupils —
and 23 BBC Micros.

The p r o j e c t  w i l l

is SCHOOLS STU

THE BBC Micro is the
most reliable computer on
the market. That  i s  the
f ind ing  o f  a  m a j o r
independent quality con-
trol exercise just  com-
pleted.

It reveals  t h a t  t h e
failure rate for the BBC
machine is currently only
1 per cent.

The survey, commiss-
ioned b y  B B C  Enter -
prises. was carried out by

e x a m i n e  n u m e r o u s
provisional claims being
made b y  teachers who
have given children — as
young  a s  s i x  — t h e
opportunity t o  use text
handling facilities.

It w i l l  also look into
suggestions that:
•  Pupils tend t o  wri te
more.
•  Concentration improves
in class.

Bed is Mr Reliability
Daisle_v Associates. an
independent t e s t i n g
house. They report there
has been a  "d ramat i c
improvement" in Acorn's
quality control since the
project w a s  launched
several months ago.

However, neither Dal-
sley Associates nor BBC
Enterprises were prepared
to provide The  M i c r o
User with further infor-
mation about t he  tests

•  Children take a more
critical attitude to  what
they write.
•  Punctuation and spel-
ling gets better.
•  Even t h e  students '
handwriting improves.

Mike C la rk ,  deputy
head of  the city's Heaton
M a n o r  S c h o o l  a n d
project leader, says:

"There is now general
agreement t ha t  g iv ing

prior to going to press.
Instead they were busy

making arrangements for
a press and TV open day
at the quality control test
centre t o  announce the
news with all due fanfare.

Meanwhile, over  a t
A c o r n  y e t  a n o t h e r
spokesman refused to dis-
cuss the subject of quality
control. But he did admit
that the 1 per cent failure
figure "sounded right".

ZOO cost soars
E1001 but disc
drive drops E50

IN a surprise move Acorn has put up the price of the
Z80 Second Processor by a swingeing 1.100. But it has
reduced the prices o f  its 100k disc drive by £50. The
single disc drive now costs £199 and the Second
P r o c e s s o r £399.

pupils access t o  tex t
handling facilities does
seem t o  improve thei r
whole att i tude towards
the written word".

Now M i k e  C la r k • s
team w i l l  a t t emp t  t o
establish how valid these
initial assessments are.
And i f  they prove to be
correct, j u s t  w h a t  i s
needed t o  maintain and
extend the benefits?

Al though t h e  edu -
cationalists readily admit
that most Word Process-
ing programs might be
expected to  br ing such
results, he believes that
Quinkey has three signifi
cant advantages.

"Using t he  program
QUAD1 — which comes
as part of the educational
package— four pupils can
use a BBC Micro simul-
taneously fo r  text hand-
ling, working on their own
individual texts up to 72
lines long", he said. •

"Their work  can  be
stored on cassette or disc
or printed out as required.

Turn to Page 24

The Z80 price has been
increased t o  e n a b l e
dealers t o  o f fe r  better
support t o  t h e i r  cus
tomers.

Torn  H o h e n b e r g .
Acorn's marketing man-
ager. said: "The  Acorn
Z80 is a complex product
w i th  s o p h i s t i c a t e d
bundled software, and
customer support i s  an
essential part o f  the Z80
package.

Stretched
"High demand for the

product has stretched the
resources o f  our dealers,
so we have decided t o
provide a larger margin to
enable them t o  expand
and improve their cus-
tomer support services.

" W e  b e l i e v e  m o s t
intending Z80 buyers will
still f i n d  t h e  p roduc t
extremely cost-effective.

"The price increase is
small compared with the
cost o f  a  c o m p l e t e
business system, a n d
more than compensated
for by  our  recent £105
drop in  the price o f  the
dual disc drive, part o f  a
complete Z 8  0-based
system".

CARRYING
THE TORCH
A C O R N  C o m p u t e r s
sales d i r e c t o r  P e t e r
O ' K e e l l e  h a s  b e e n
appointed chief executive
of Torch Computers i n
place of  Bob Gilkes. who
has resigned as chairman
and managing director to
take up other interests in
the computer industry.

Peter O'Keefre. 40. %will
be on secondment from
Acorn at the invitation of
Torch's m a j o r  share-
holder Newmarket (Ven-
ture Capital) Ltd.

In May Acorn signed
heads o f  agreement fo r
the acquisition o f  Torch,
and takeover negotiations
are now well advanced.

October 1984 MICRO USER 2 3



Schools
study
From Page 23
This simultaneous access
-  for less than hal f  the
cost o f  a computer  -
improves the cost effec-
tiveness o f  the expensive
micro equipment. I t  also
makes classroom man-
agement easier.

"Using another p ro-
gram (PROG) which also
comes as part of the total
package. i t  ought t o  be
possible f o r  up  t o  four
pupils to have access to
almost a n y  p r o g r a m
which runs on the BBC
using less than 30k o f
memory.

"No longer is it necess-
ary t o  share the single
Qwerty keyboard o f  the
computer. Pup i l s  c a n
each use their Quinkey
pad t o  assess the pro-
gram".

Potential
Mr Clark said New-

cast le  w i l l  b e  syrs•
tematically field testing a
considerable number o f
programs -  commercial
programs. MEP material
and the wo rk  o f  local
teachers -  to explore the
potential o f  this kind o f
cooperative use o f  the
micro i n  ta lk,  planning
and joint activity.

" I t  seems possible that
the Quinkey keyboard,
with only six keys and its
way o f  relating key pat-
terns to letters, makes use
of learning strategies and
potential which are cur-
rently undervalued i n
education-, he said.

"Certainly pupils seem
to memorise the Quinkey
keyboard m u c h  m o r e
rapidly than Qwerty. and
to reach  handwr i t i ng
speed more quickly too.

Significant
"More  par t i cu la r l y.

pupils o f  widely differing
ages wi th  learning d i f -
ficulties o f  various kinds
relating t o  reading and
wri t ing seem t o  f i n d
Quinkey a significant aid
in breaking through the
learning barrier".

However, t he  smal l
group o f  teachers and
advisers so far involved in
this work realise that such
findings which appear so
important need t o  b e
explored far  more rigor-
ously.

Consequent ly  t h e
project has been estab-
lished which will involve
eight p r imary  schools,
three f i rst  schools. one
middle school and two
secondary schools.

1 6 . . . . . . .
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Why Andy missed out o'F'
in starter pack offer 131v11
THERE was good news
and bad news for regular
reader Andrew Healey in
the August issue o f  The
Micro User.

The good news was
that Aco rn  was giving
every purchaser of a BBC
Micro a  s tar ter  pack
worth more than E80.

Buyers could choose
between a  free cassette
recorder and live "enter-
taining and absorbing"
software programs. or -  if
they already owned a
recorder -  eight programs
and a cassette lead.

The bad news was that
Andrew. o f  N o r b u r y,
London, had not received
his free starter pack when.
in mid-July, he'd spent
E399 a t  W M .  Smith's
Croydon store. All he got
was a micro, manual and
welcome cassette.

"Where i s  m y  f ree
s ta r te r  p a c k ? "  t h e
20-year -o ld  s t u d e n t
wanted to know.

"I'm sorry,  we  don't
know anything about this
offer", he was told when
he went back to the shop.

So Andrew wrote t o
Acorn.

Jennifer Hyde o f  the
company's customer ser-
vice department wro te
hack t o  con f i rm  t h a t
Acorn were indeed fun-
ding a summer promotion
involving giving away free

Andrew Healey .. .good news from 11'.11. Smith

starter packs.
But, unfortunately for

Andrew. W M .  S m i t h
"chose not to take part in
it-.

Undaunted, he then
wrote to The Micro User
to ask if we could help him
get his free starter pack.
Our articles had, after all.
stated tha t  "every pur-
chaser" of  a BBC Micro
would get one.

Could The Micro User
have got  i t  a l l  horribly
wrong?

-No, it was our fault",
confessed Robert Blood
of T h e  Q u e n t i n  B e l l
Organisation, Aco rn ' s
PR agency.

"We sent out  a  mis-
leading press release. We
should have said the offer
applied o n l y  t o  those
stores electing to take part
in the promotion -  and we
should have listed their
names.

"On Aco rn ' s  behal f
we'd like to apologise to
anyone who was misled

S.

Acorn package aims
at doctorsA DOCTOR'S system

based on the BBC Micro
that helps GPs run their
surgeries marks Acorn
Computer's first direct
move in to  Britain's
"potentially lucrative
medical market".

The package, which
includes specially writ-
ten software and a n
entire disc-based BBC
Micro system, contains
everything GPs need to
automate at  a  reason-
able cost many essential
yet time-consuming
practice tasks, such as
repeal prescribing and

patients' record-keep-
ing.

Acorn estimates that
of some 8,000 practices
in Britain less than 5 per
cent use computers.

The package contains
the first part of a suite of
programs designed for
GP practice.

Additional programs
under development will
handle tasks such as

drug usage statistics, an
age/sex register fo r
automatic recal l  o f
patients and financial
administration.

Acorn i s  also de-
s-eloping total packages
for d e n t i s t s  a n d
opticians.

The Acorn Doctors
Package was developed
by two practising GPs
and costs i1,999.

into thinking they would
get the free starter pack at
WM. Smiths and other
similar outlets".

So why didn't W.H.
Smith take part? John
Rowland, the firm's per-
sonal compu te r  mer-
chandise controller says
they weren't really able to.

"With 70 outlets selling
Acorn products we  are
one o f  t h e i r  b igges t
customers and o f  course
we b u y  i n  b u l k  a n d
organise our  stock situ
ation well in advance.

"This Acorn  promo-
tion was really only viable
for small outlets flexible
enough to take on two or
three ex t ra  m ic ros  i n
order to take advantage of
the free pack offer-.

Andrew Healey st i l l
feels there is a principle
involved and,  claiming
that "every purchaser of a G O O L
BBC Mic ro "  applies as M i c r o
equally to him as anyone b e e n  w
else, has written to Acorn L o g o .
managing director Chris- L o g
topher Curry requesting m i s s i o
his free starter pack. m e n t a t

By press time Andrew t i o n a l
was st i l l  wait ing f o r  a  g u a g e
reply. L o g o  (

However, he can take A n d
consolation from the 1:50 t o  b r
software voucher W.H .  v e r s i o i
Smith has sent to him as a L o g
customer relations ges- b e  sul
ture after The Micro User R O M
told o f  Andrew's disap-
pointment.
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OFFICE

HASr IAXI
RANGE

;  BUSINESS package
v,•ith a revolutionary pric-
ing policy which it claims
will at last enable the BBC
Micro to become an in-
expensive office tool has
been launched b y  T h e
Micro User.

M i n i  O f f i c e ,  a
professionally w r i t t e n
word p r o c e s s o r ,
database, spreadsheet
and graphics package for
the B B C  M i c r o  a n d
Electron machines costs
/5.95 on tape and /7.95
on disc.

"We are aiming at one
man f i rms across t h e
country w h o  s i m p l y
cannot afford to pay for
the business sof tware
currently on the market
with p r i c e  t a g s  o f
hundreds o f  pounds".
says Derek Meakin, joint
managing d i rec to r  o f
Database Publications.

"It will also be well in
the p r i c e  r a n g e  o f
housewives who wish to
use i t  f o r  correspon-
dence or domestic book-
keeping -  o r  even f o r
children w a n t i n g  t o
monitor t h e i r  p o c k e t
money"

Mini Office has been
written as a  serious in
troduct on t o  us ing a
home computer  i n  a
working environment.
And i t  comes complete
with a free 32 page easy-
to-use operating guide,

LOGO CHOICE
ON ITS WAY

GOOD news f o r  BBC
Micro users who  have
been waiting patiently for
Logo.

Logotron has  com-
missioned a  fu l l  imple-
mentation of  the interna-
tional programming lan-
guage for the micro from
Logo Computer Systems

And Acorn is planning
to b r i n g  o u t  i t s  o w n
version o f  Logo.

Logotron's Logo w i l l
be supplied on a  single
ROM and wi l l  be ful ly

Simulations fo r  the latest educational adventure programs from the BBC are based on actual photographs.

BBC ADVENTURES HAVE
EDUCATIONAL IMPACT
THE British Broadcast-
ing Corporation is poised
to carve itself a larger slice
of t h e  e d u c a t i o n a l
software market for the
BBC Micro.

It is currently running
an in-depth survey t o
identify a l l  ava i lab le
software i n  o r d e r  t o
pinpoint t h e  areas i n
which i t  can make the
most impact.

"We have reached the
stage where t h e  B B C
M i c r o  i s  f i r m l y
established i n  schools",
Stefan Nowak, the BBC's
software education officer
told The Micro User.

"Now we need to con-
solidate i t s  position b y
put t ing  s o m e  g o o d
software out .  Th is  w i l l
ensure the micro becomes
an essential part o f  the
school curriculum, rather

compatible with Econet,
DFS a n d  t h e  second
processor. Price wi l l  be
£59.80.

Logotron is also offer-
ing a Sprite board for the

'BBC M i c r o  fu l ly  com-
patible with Logo offering
t rue a n i m a t i o n  f o r
£149.50.

Acorn 's ve rs ion  o f
Logo is smid to be in the
final production stages
and i s  expected t o  be
available - i n  the  la te
autumn".

than risk it being left in the
store cupboard gathering
dust with the f i lm pro-
jector".

The BBC intends t o
concentrate o n  w e l l
sc r ip ted  a d v e n t u r e
programs as educational
vehicles.

And i t  believes i t  can
successfully increase i ts
market share by exploit-
ing its advantage in  the
area of school broadcasts
-  market ing sof tware
directly linked to series.

As part o f  this policy,
the c o r p o r a t i o n  h a s
announced tha t  i t  w i l l
shortly release software to
a c c o m p a n y  f o u r
broadcasts i n  t h e  I n -
troducing Geog raphy
Series for 10 to 12 year
olds.

"Our a im i s  t o  help
children acquire a geogra
pher's 'eye' on the subject
and i n  par t icu lar  t h e
geographer's u s e  o f
vocabulary-, explained
producer Mike Howarth.

"Simulations planned
use some o f  the familiar
computer games tech-
niques, but only so far as
they involve a goal with
rewards and penalties.

"However the random
element is replaced by a
carefully structured bu t
absorbing journey t o  a
successful or sticky end-.

The software titles are:
River: A plane crashes

on a mountain range. The
survivor 's m a p  o n l y
shows the contour lines of
the region. Following the
map ensures a successful
escape. Children find out
the landscape features at
each stage of the river, the
problems rivers can pose

to man, and need to  in-
terpret a cross section as
well as the contours.

F l i gh t :  P i l o t  a n d
navigator choose one o f
several global air  routes
including refueling stops.
given ou t  b y  the com-
puter. U s i n g  at lases,
players f i l l  in  their flight
logs w i t h  i i a m e s  o f
countries, towns, rivers
and mountains in  order
on each leg of  the flight.

Summit: Players have
to supply stores to each
camp during an expedi-
tion to  climb the South
West face o f  Everest, so
enabling t h e  team t o

struggle to the top.
N o m a d :  P l a y e r s

experience the hardship of
the Fulani ,  a  race o f
nomads whose  c a t t l e
graze t he  Savanna o f
West A f r i c a .  U s i n g
rainfal l  c h a r t s ,  i t  i s
necessary t o  keep the
cattle al ive b y  moving
them to areas where they
are likely to find water.

"With programs l i ke
these, w e  c a n  m a k e
lessons come alive and so
emphasise the importance
of the BBC Micro", says
Stefan Nowak. "And, at
one and the same time, in-
crease our market share-.

NOW t h a t  mo re  and
more factory machines
are computer controlled.
there is a big demand for
training.

Pictured here i s  the
Starturn. f r om Denford
Machine Too ls ,  wh ich
links a  mini-lathe t o  a
BBC Micro.

Developed f o r  class-
room work  i n  schools,.
colleges a n d  t r a i n i ng
centres, S t a r t u r n  i s
claimed t o  teach al l  the
skills needed for operating

fu l l -s ize  p r o d u c t i o n
lathes.

Sof tware c o n t r o l s
feature circular interpol-
ation and screw cutting
with specified p i tch  i n
inches o r  metric. Pro-
gramming can be inch or
metric, absolute or incre-
mental.

High resolut ion f o r
toolpath graphics, f o r
program verification, can
be produced on the micro.
Programs can be dumped
to a printer.
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Broadmoor patients
o for computersPATIENTS a t  Broad•

moor — the hospital for
the criminally insane— are
taking part i n  computer
classes using the BBC
Micro.

The news leaked Out
when an inmate mailed a
computer game he had
written t o  the offices o f
The Micro User.

" Ye s ,  w e  d o  have
computer classes using
the BBC Micro",  admit-
ted a  spokesman for the
high security psychiatric
hospital. wh ich  houses
550 patients.

"They are part o f  our

Micros
from

Dublin
-""1111111•1•11'

A C O R N ' S  I r i s h  d i s
tributor, Lendac D a t a
Systems. i s  p u t t i n g

500.000 i n t o  a  new
Dublin factory t o  make
BBC M i c r o s  u n d e r
licence.

Produc t ion  s t a r t s
straight away. and 5.000
units are planned for the
first year of  operation.

Acorn has just opened
a Dublin office, and will
combine with Lendac in a
marketing thrust into con
sumer. educational and
business markets.

Lendac. set up in 1979
by two computer gradu-
ates o f  Trinity College.
Dubl in.  i s  so le  I r i s h
distributor for Acorn.

Aware
Acorn's Chr is Cur ry

said: " I r ish schools are
becoming increasingly
aware o f  the value o f
computers. and we expect
the educationally-proven
BBC M i c r o  t o  w i n  a
substantial share o f  this
business".

heading Acorn's Irish
office is  Nial l  Andrews,
formerly w i t h  Ph i l ips
Data Systems in Ireland.
who sa id :  " T h e  I r i s h
market i s  developing
rapidly — u p  to  35,000
home micros for 1984 and
probably double that i n
two years.

"We are confident that
Acorn can  capture a t
least 50  per cent o f  the
'BBC Micro type' market,
and over 20 per cent of all
home compu te r  sales
before 1986".
26 ' M C P °  USER October 1984

education depar tment
here ".

In f a c t  the  level o f
interest in the BBC Micro
at Broadmoor is so high
that a number of patients
have now bought their
own machines.

One o f  them — who
cannot otherwise be iden-
tified — was the computer
programmer inmate who
devised the fruit machine
game which duly arrived
at The Micro User.

WHILE Brands Hatch
was playing host to  the
largest crowd at a British
sporting event i n  recent
times — 124.000 people
saw the  Brit ish Grand
Prix there — computer
history was being made
behind the scenes.

For the first time ever
at a Formula One racing
event a networked micro
information system was
used to flash information
from the pits to the press.
officials and motor sport
VIPs.

The A c o r n  designed
system involved a  BBC
Micro positioned in the pit
area as a sender unit. In-
formation was networked
via Econet to a number of
strategically positioned
monitors i n  t h e  large
central marquee and the
190 seat press viewing

"He's in fact our star
computer student", con-
fided the hospital spokes-
man.

" I t  p robab ly  stems
from the fact that we've
had a very active colour
television repair shop here
for a number of years", he
said.

"Naturally t h a t  w i l l
have created the interest
in electronics. S o  f rom
there it's only a small step
to computers",

area.
The sys tem w a s  a

slightly modified version
of that used for the first
time at the Acorn Com-
puter European R a c e
Day a t  Silverstone i n
June, which featured the
European Formula Three
championship a s  t h e
main event.

BBC television motor
racing c o m m e n t a t o r
Murray Walker,  whose
booth — shared w i t h
James Hunt w a s  served
by one o f  the network's
monitors, sa i d :  " T h e
system p roved  t o  b e
invaluable.

"I was getting up to the
minute information from
behind the scenes faster
than ever before.

"During the race we
had a  television monitor
failure and I was unable to

Just who is taking part
in the computer classes at
Broadmoor is  a  strictly
classified area. However
The Micro User was able
to learn that the hospital's
most f amous  cu r ren t
inmate — Ronnie Kray —
has not sought hands on
experience o f  the BBC
Micro.

" I  don ' t  really th ink
that sort of  thing interests
him", said the spokes-
man.

BBC Micro a winner
at Brands Hatch

see what was happening
on the f a r  side o f  the
circuit. So I  used the in-
formation coming off the
Acorn system t o  keep
viewers in touch".

Teletext a n d  Prestel
pages contained i n  the
system also allowed world
news a n d  progress o f
other sporting events t o
be displayed around the
network.

Acorn enhanced t h e
vast international press
facilities a t  the race by
providing B B C  M i c r o
word processing systems,
— along w i t h  t ra ined
personnel to demonstrate
their use.

Journalists could use
them t o  prepare and. i f
necessary, alter their texts
before pr int ing perfect
copy for sending to their
publications.

Forth
takes
priority

S K Y WAV E  Software.
now has a 16k eprom that
enables the BBC Micro to
run programs written in
Forth.

It sits in the sideways
ROM area and can be
placed so as t o  have a
higher priority than Basic
so that the micro comes
on i n  For th  instead o
Basic.

The vers ion  o f  the
language — Multi-Forth
83 — gives a multi-tasking
capability. So the user can
have a number o f  Forth
programs executing at the
same time. _ _ _  _

Limited t JeEach task is placed in
queue and up  t o  28 at
once a re  possible. The
number o f  tasks  the
system can run is limited
o n l y  b y  a v a i l a b l e
memory.

The system comes with
four pages ( lk )  available
for tasks. Th is  can be •
expanded as required_

However S k y w a “
says it is finding it hard to
get the eproms. so postal

i

buyers s h o u l d  c h e c  m i c r o
availability by phone. 1  T w

utilise
to e i
exterr

A DA ISY wheel printer
to challenge Japanese
dominance o f  the low
price end o f  the market
has been produced by
West G e r m a n  f i r m
Triumph Adler.

The 2 0  characters-
a-second T R D  7020 is
designed f o r  personal
computers costing from
1.200 upwards.  b u t  is.
aimed a t  a n y  system
where the primary appli•
cation is word processing.

A library of more than
150 interchangeable print
wheels provides a choice of
type styles which can be
printed 1 0 ,  1 2  o r  I S
characters a n  inch  o r
with proportional spac-
ing. U n d e r l i n i n g  and
shadow print can be used.

Costing £ 3 7 5 .  t he
machine is the result of a
DM50 million investment
in a new robotised manu-
facturing and  assembIL
facility — developed witirf
the assistance o f  TA '
krolkswagen parent.
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WHAT is claimed to be
the first software address-
able external sideways
ROM extension f o r  the
BBC M i c r o  has  been
launched by Micro-Z.

By deve lop ing  t h e
external sideways R O M
board, t h e  app l iance
removes t h e  need t o
continually open up  the
micro's case when ex-
changing RONIs.

It can be used either
inside o r  outs ide  t he
micro.

Two circuit boards are
utilised and are common
to e i ther  i n t e rna l  o r
external application. I n
both, the CPU board is

BBC M ic ro  users who
failed their 0-level and
CSE exams will be able to
study for their retakes at
'home, thanks to new soft-
ware programs launched
by Acornsoft/Ivan Berg.

Four rev i s ion  p r o -
grams — Maths 1 and 2.
English Language and
Biology — have  been
written b y  teachers f o r
students who are part way
through o r  have com-
pleted thei r  appropriate
syllabuses.

Each program has up
to I50 pages o f  tutorial.
divided i n t o  sel f-con-
tained s e c t i o n s .  I n
English. f o r  example.
there a r e  sections o n
grammar, spell ing and
comprehension, with on-
screen d i a g r a m s  t o
illustrate various points.

I f  a student has d i f

i P A M : 0  R O M  S Y S T I M )

r

t I V A X V M R A , K

9
IC

12

1

RAM expansion
from Micro

mounted internal ly b y
plugging into the 6502
socket.

The board is designed
to Occupy  m i n i m u m
space within the micro
and not conflict with any
space required for  other
upgrades such as R A M
extensions a n d  double
density disc boards.

Instal lat ion o f  t h e

ficulty understanding cer-
tain parts of  a section he
can request a n  overlay
giving explanatory text on
the screen.

At any time the student
can call up a "jotting pad"
at t h e  b o t t o m  o f  the
screen to take notes or do
sums on  a  built-in cal-
culator.

After studying each
sect ion.  t h e  s t u d e n t
answers a  1 0  question
revision test. I f  there is a
ques t ion  h e  c a n n o t
answer  h e  i s  a u t o -
matically referred back to
the relevant tutorial f o r
further instruction.

When at  least 75 per

system does not involve
soldering, and particular
attention has been given
to minimising heat output
and power consumption.

M i c c p - Z  p l a n s  t o
release upgrade modules
for its system to provide
RAM expansion, com-
bined eprom eraser/pro-
grammer, and additional
ROM expansion units.

Failed your exam?
Then try again

cent i s  scored i n  a l l
sections, the  student i s
ready t o  a t tempt  t h e
program's mock exami-
nation.

This consists o f  30
multiple choice questions
to be completed within
half an hour.

Simulatea
Realistic exam condi-

tions are simulated. Any
question can be passed i f
the student is unsure and
returned to later. A clock
displays t ime remaining
throughout and the pro
gram automatically ends
when the half' hour is up.

The micro then marks

Patents row
a boon

to bu ers
A D I S P U T E  between
Aries Computers and two
firms it alleges are infring-
ing i ts expansion board
patents has resulted in
savings fo r  BBC Micro
owners.

The Cambridge based
company has slashed the
price o f  i ts 20k  R A M
e x p a n s i o n  —  t h e
Aries-1120 — from k 115 to
.E79.95.

Aries managing direc-
tor Peter Headland ex-
plained: "We had planned
a price cut but the bare
faced plagiar ism o f  a
couple of our competitors
accelerated the process.

" W e  a r e  t h e  s o l e
legitimate licensees of the
Aries-B20 patent appli-
cation. T h i s  i s  be ing
flouted b y  cheap imi t -
ations distinguished byr
co rner -cu t t i ng  t e c h -
niques.

"Those c o n c e r n e d
seem t o  be l ieve  t h a t
changing details o f  the
design removes t h e m
from the  scope o f  the
patent. I n  fact they can
expect heavy legal action.
We intend t o  press f o r
punitive damages.

" T h e s e  i m i t a t i o n

the exam and displays the
percentage mark.

The exam is compiled
from a  database o f  100
questions. so i t  can be
taken many times-with a
different "paper"  every
time.

The programs have
been written by specialists
in their fields. The math
ematies and English pro
grams were compiled by a
group o f  leachers f rom
University College School
in London and the bio-
logy program b y  edu-
cational publishing house
Hodder and Stoughton.

Each program is avail-
able on cassette at f  12.65.

Aries-B20s incorporate
features such as the use of
chips outside manufac-
turers' tolerances.

"This is going to lead to
a l o t  o f  unhappy cus-
tomers w i t h  unreliable
systems, which ultimately
does nobody any good'
Headland said.

0-DAY ON
THE WAY

A C O M P A N Y  w h i c h
started life nine years ago
with a  f e w  impo r ted
copies o f  Dungeons and
Dragons board games has
now started t o  produce
micro games of its own.

Games W o r k s h o p .
which has built up to a
.01 million annual turn-
over on  adventure and
fantasy g a m e s ,  h a s
promised BBC Micro ver-
sions of  -Battlecars" and
"D-Day"  f o r  the New
Year.

Taking
control

A P R O G R A M M A B L E
port c o n t r o l  m o d u l e
which connects t o  the
user po r t  o f  the B B C
Micro f o r  experimental
computer con t ro l  has
been produced by  W.D.
Interfaces,

The Portcom contains
four single pole change-
over relays, each capable
of switching up to 3 amps
at 28v DC, and two mains
outputs. each w i t h  a
rat ing o f  1200 wa t ts
optically coupled.

It features two UnCOM
muted DC outputs con
trolling voltages up to 50‘
or currents up to 5 amps
with 5sr and 12% output!,
from the mains derived
power supply.

Two 8  L E D  displays
show the status o f  each
output device and each
data line of the user port.

The module is available
in three versions. .09.95
(cassette), £101.95 (disc)
and I  15.95 (steel case). •
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Please send me further information concerning Logotron's LOGO
for the BBC Model B .

i NAME
I ADDRESS

0 EducationalEstablishment;
1 2  Home user; U Dealer*: 0 Distributor* ' a t t a c h  to company let ter headl

A full LOGO for the BBC model "B" from
Logo tron.
LOGO is a computer programming language,
which appeals equally to children in primary
school or to computer scientists at the
Massachussets Institute of Technology. Using
LOGO, you unconsciously absorb advanced
mathematical ideas and fundamental principles
of computer programming. LOGO has been
available on microcomputers only since 1982.
Only this year has it been made available on
British home computers like the Sinclair
Spectrum and the BBC Micro.

LEONARDO WOULD HAVE LOVED IT!
Leonardo da Vinci would have loved it because
LOGO gives full rein to a child's creative
imagination, using visual images to convey
profound ideas. LOGO could do for computers
what perspective did for pictures, bring them
alive.

Logotron's LOGO for the BBC "B" was written
by LCSI/SOLI, the software house responsible
for LOGO implementations for Atari, Apple,
IBM, Sinclair, Coleco, and NEC. It's the closest
there is to an international LOGO standard,
with turtle graphics and full list processing.
The software is contained on a single 16k ROM,
written in 6502 machine code, fully compatible
with the 6502 second processor unit and
Econet. Facilities are provided to drive floor
turtles, create and use data files, and access
routines written in machine language. Full
access is provided to the BBC micro's operating
system. An optional sprite board, also provided
by Logotron, can be used to handle video

output and provides more than 30
programmable sprites,
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1 Acorn

ACORN a n d  F u t u r e
Computers are locked in
battle over the latter's
press a d v e r t i s e m e n t
claims for its micros.

Acorn has complained
to the Advertising Stan-
dards Authority because
Future Computers has
been saying i t  has "the
only micros designed with
a bui l t - in ne twork ing
facility at no extra cost".

Acorn says  t h i s  i s
untrue because the BBC
Micro i s  sold i n  three
versions w i th  built- in
Econet networking,

Future counters b y
claiming Acorn's 8  b i t
machine "is no longer in
the r u n n i n g  f o r  t h e
demands that modern
business places upon it".

Acorn says the BBC
Micro i s  "extensively
applied in small and large
firms, for whom network-
ing is one o f  its most
attractive features".

An Acorn spokesman
said Future's ad claims
were "misleading to  the
public and unfair to the
BBC Micro, since Future
Computers clearly does
not offer t he  cheapest
networking system avail-
able".

At press t ime  bo th
companies w e r e  s t i l l
awaiting a ruling from the
Advertising Standards
Authority.

Micro keeps books flowing
A W O R D  processing
system based on the BBC
Micro is helping prolific
writer Peter C .  Smi th
main ta in  h i s  a n n u a l
output o f  books  a n d
major articles.

Smith, author of  more
than 3 0  naval histories,
ghost stories and novels,
decided recently to trade
in his o ld  typewriter in
favour o f  the high-tech

Jeremy Preston

New at Acornsoft
JEREMY Preston has  been appointed marketing
manager of Acornsoft, responsible for software sales and
marketing strategy and the licensing of software on the
international market.

Preston, 25. joined Acornsoft from Telcom Gold,
British Telecom's electronic mail company, last year asproject controller.

He has an honours degree in computing science and a
formal computing background in programming andstems work.

approach
So he asked Bedford

C o m p u t e r s  t o  p u t
together a  tailor-made
word processing system.

The company supplied
him with a  BBC Micro,
twin disc drive system,
with s ideways R A M ,
Microvitec RS monitor
and Epson R  X 80 F T.
Total cost, £1,700.

" I  needed relatively

cheap equipment that was
quick and reliable", said
the 42-year-old author,

"The company sugges-
ted a BBC Micro system,
then took the trouble to
demonstrate it in use, so I
was sure i t  was exactly
what I  needed.

"The memory storage
capacity a n d  e d i t i n g
facilities mean I can draw
facts together and revise

BB

"BRI I ISH English" - the
goal o f  peop le  f r o m
Andorra to  Zaire who
wish t o  emulate the
sounds and syntax of  the
United K ingdom  — i s
be ing  m a d e  m o r e
accessible b y  a  project
involving Acorn and the
British Council.

Eng l i sh  l a n g u a g e
students i n  s i x  o f  the
Councirs overseas cen-
tres are learning on BBC
Micros in a pilot project
of C A L L  — computer
assisted language learn-
ing.

The Council  believes
the C A L L project offers
individualised, self-paced
learning plus stimulation
of group discussion and
project work.

Dr Martin Phillips o f
the Councirs English lan-
guage services depart-
ment and coordinator o f
the p r o j e c t .  s a y s
experience o f  a l imited
experiment i n  Munich.
and observation of CALL
classes in the UK. tends to
confirm this view.

The Council's English
teaching centres in  Abu
Dhabi. Barcelona. Hong
Kong. Madr id.  Munich
and Singapore have been
equipped w i t h  B B C
Micros  s u p p l i e d  b y
,.icorn. The Council has
already begun commis-
sioning software appro-
priate t o  the needs o f
learners and teachers.

Dr Phillips says there is
a shortage o f  readi ly

my work as I go along. It
is a  considerable t ime
saver".

Simon Hodgson  o f
Bedford C o m p u t e r s
explained: "Compu te r
packages a re  O K  f o r
most people, but when a
client h a s  a  spec i f i c
application we prefer to
tailor a  cos t  effective
system to  fit his specific
requirements".

C English the Acorn
variety, of course

available h igh  qua l i t y
software, and develop-
ments to date have been
"uncoordinated and lack-
ing in a  coherent frame-
work".

By the end o f  the first
phase of development. the
Council hopes t o  have
produced a  package o f
programs exp lor ing  a
wide range o f  different
activities a n d  teaching
points. It is also planning
to deve lop  compu te r
based language testing.

Each centre involved in
the project w i l l  p i lo t
software in its English
language classes, feeding
back reactions to provide
guidance for the improve-
ment and development of
new programs.
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Micro in
closed
circuit
viewdata
system
T W O  B B C  M i c r o
enthusiasts have designed
a closed circuit viewdata
system f o r  use i n  fac-
tories. shops and schools.
And i t  looks like becom-
ing a commercial success.

It all started when Mike
Chew, quality controller
at an electronics factory.
combined w i th  a  com-
pany p rog rammer  t o
devise a  closed c icu i t
system modelled on BBC
TVs Ceefax.

The idea was to create
an electronic notice board
in the factory based on a
BBC Micro. Using a key
pad, workers could call up
pages o f  news abou t
quality contro l ,  sports
club results. the day.s
canteen menu, and so on.

The software comes in
two parts. One program,
on d i s c ,  s imula tes  a
typical Ceefax display on
screen. A n d  a  R O M -
based editor provides gra-
phics, oversize text and
Cut and paste, as well as
the usual BBC Mode 7
editing.

Interactive
Mike C h e w  t h i n k s

there are all sorts of uses
for his idea, and he has set
up a company to market
it, along wi th two  col-
leagues.

In use, the system is
interactive, with a View-
data-type menu.

As well as being tried
out a t  the  loca l  com-
prehensive, the scheme is
being looked at by a bank.

They a re  considering
putting it into their bran-
ches to give information
to waiting customers.

The pages would be
created at head office and
a floppy disc copy sent to
each branch.

Minor changes to  the
information — interest
rates, for example— could
be made at branch level.
Each branch would have
its own BBC Micro and
monitor.
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...that's the invitation that
comes w i t h  a  n o v e l
package announced this
month by The Micro User.

The Magic Sword is an
adventure game on cas-
sette specially written for
young children. But that's
only half the story.

With i t  comes a  4 8
page full colour book that
recounts a l l  the  events
leading up to the start of
the adventure.

All the elements o f  a
traditional fairy story are
there — a  handsome
pr ince,  a  b e a u t i f u l
princess, a  white castle
with secret passages and
mysterious dungeons.
dense forests, deep caves
— and a crooked house in
which l i ves  a  w icked
witch.

All these are  i n  the
game as well, plus colour-
ful animated graphics and
lots o f  exciting sound
effects that encourage the
child to travel through the
countryside and explore
the castle t o  f i n d  t h e
princess and release her •

Read the story,
play the game

You are outside a crooked house.
You can go S or E. F - 1 1 - 1W + E
What do you want to do?

from the witch's clutches.
The game is  liberally

sprinkled with magic ob-
jects the child has to find
and collect in order to get
through to the end of the
story.

The text is in double-
height characters. A n d
what is a particularly nice
touch i s  t h e  compass
which is  o n  the screen
throughout the game.

The directions in which
moves are permitted are
shown on the compass in
flashing mode — a  very
useful a id  f o r  someone
new to adventure games.

MICRO users can now
buy a  100k Canon slim
drive for £99 including its
case, cables, utilities disc
and manual.

This fo l lows a  deal
between O E M  supplier
Alpha D i s c  a n d  d i s -
tributor Chase Data. o f
Woking.

Alpha Disc say they
have agreed bu lk  pur -

chase terms which allow.
Chase to sell single discs
at low margins.

Top end of the range is
a Canon 220 slim dual
400k drive, in a case with
power supp ly.  uti l i t ies
disc and manual for £339.

This model also has a
40 o r  8 0  t r a c k  L E D
indicator and secondar3
switching power supply
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411111P
A COMPLETE COLOUR MICROWITH NO HIDDEN EXTRAS FORAROUND E499.

The title of 'genius' is not bestowed
ighdy on man or machine: those extra-

dinary qualitiesand powersof intellect
re rare.
, E inste in  had them in full measure.
Oind so now does the new micro
:omputer from Tatung, designed and
;milt in Britain and appropriately
Lamed - Einstein.

Einstein was created by Tatung, o n e —
)i the world'sleading electronic companies,
ind given the capacity and the remarkable
:apabilities to compete with computers costing far more.

Its simplicity of operation will appeal to the first time buyer
ind to businessmen who don't want to lose staff to expensive and
ime-consuming training courses. At the same time its operating
rystem is both powerful and sophisticated to satisfy the most
idvanced requirements.

For those who have outgrown their existing primitive
liachine, the speed and capacity of the 500K built-in disc drive will
mike all the difference. And for the small businessman, the ability
ci store and retrieve all information in seconds will be as important
is Einstein's built-in flexibility, which allows the system to gow
is the business develops.

BUILT-IN 80K MEMORY
oul memory capacity 80K RAM divided into 64K 'user' memory
d 16K for colour graphics production.

„ o w  I N ! BUILT-IN DISC DRIVE
500K 3" compact floppy disc
drive. Potential for massive
extra storage with a second
500K disc drive internally.

BUILT-IN 16 COLOUR
GRAPHICS High resolution
graphic animation from
32 sprites (definable shapes),

------_111111011 16 vivid colours.

ieiriratlyttv

401010

4 i 4
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, I  a  •  s  1
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•  •  •  l c  s a  ,  •
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BUILT-IN EXPANSION PORTS
Connection to both TV and optional colour monitor, most
printers and other computers via RS232C interface. Also twin
joystick ports, 8 bit user port, exclusive Tatung Pipe.

BUILT-IN FLEXIBILITY
Powerful Crystal BASIC. Multi-lingual plus ability to run CP/M.t

BUILT-IN VERSATILE SOUND
Sound synthesiser facility includes chromatic music with three
voices. Substantial speaker with volume control. Provision for
speech synthesiser.

Einstein has them all. Feature for feature, it meets the needs
of the novice and the experienced operator, both at home and inthe office.

Einstein, designed and built in Britain, is a complete colour
micro computer with no hidden extras.

And for under £500 is sheer genius.

°TATUNGInstem
SHEER GENIUS: AT WORK, AT HOME.

DIAL 100 AND ASK FOR FREEFONE EINSTEIN FOR YOUR NEAREST STOCKIST
t a y m  is a trade mark or Dti tal  Res,carch Inc.



You no doubt know our name for
disk drives. We've spent years
on research, development and
marketing a range of drives
second to none. A logical
extension for us was to
introduce diskettes. Only when
we found a 51/4" double density
diskette up to our stringent
quality control requirements,
and at a price that made sense
to the end user. were we ready
to put our name to it.

This is the result, a diskette
of top quality, complete with a
plastic protective case for the
ten-pack (we also sell them
individually!) together with
index stickers.

Cumana diskettes are available
now, as single or double sided
40 or 80 track, from your local
computer dealer. Don't trust it to
chance, go for the best name in
memory.. .

44,4.N1
The best name in memory

Cumana Ltd., Pines Trading Estate, Broad Street,
Guildford, Surrey, England. GU3 3BH.
Tel: Guildford (0483) 571666. Telex: 859380.
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The last piece to make your BBC
business system co plete

Now, for the fi st time, you can realise the full
potential of your BBC computer as a powerful
Business Management System.

When developing this new range of business
software, our programmers had one objective
foremost in their minds -  to design 'no
nonesense' software for the busy, growing
business. We knew that it would have to be easy
to understand, efficient, flexible and fast. And the
result, a product that will be of immediate value to
any small, expanding business-it dramatically re-
duces the time spent on administration, and presents
printed documentation, to the highest standards.

The- Sales and Purchase Ledger Duo ensures
that you are always in control of cashflow by
providing a comprehensive record of ingoings
and outgoings, keeping accounts up-to-date and
issuing statements and reports on time.

Systematics International
Systematics International
Microsystems Limited,
Cleves House, Hamlet Road,
HAVERHILL, Suffolk CB9 8EE

Telephone: (0440) 61121
Telex: 99431 SIC

Unique features are the automatic production
of V,A.T statistics for returns and the ability to
provide year end accounts for your auditors.

The Stock Control and Invoicing Duo monitors
and automatically adjusts stock levels, whilst
issuing purchasing recommendations. Invoices
are rapidly calculated and immaculately typed.

The unique feature is a free format invoice,
which allows non-standard narrations to be used,
a most important detail, and previouslyunavailable.

The two Systematics International Business
Duo's are available at only E89.00 each,
from selected Systematics International stockists
or direct by using the coupon below.

Order with confidence from Systematics
International, our reputation as the I.I1Cs leading
Software House -  is your guarantee of
satisfaction. a k

a l a i k
IIIPAli d a  m o oW

l i r
Please send me by return the following Systematics International SuWness Duos at E89 OD each On TAPEiDISC•

Sales/Purchase Ledger I  S t o c k  Control Invoicing,
I enclose a Postal OtderiChegue• made payable to Systematics International for E
(add El SO towards carriage and insurance)08
Please charge my Access,BarclaycardiAmmex/Diners* card number

Name:

Address

P o s t c o d e T e l e p h o n e number
Credit card customers may use our 24 hour Telephone ordering %entice STD 0440 61121
Orders normally despatched within 48 hours.

L i T i c k  this box for a leaflet and the address of your nealesI SI Duo zooclust
Nunols4J
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Most leading low cost Micros, eg BBC, Dragon and
Sinclair QL love the MT-80 printer from Mannesmann
Tally. It is fully hardware compatible and with a range of
cable options, gives trouble-free straight through plug-in
facilities.

You'll love it too. for its sophisticated looks, and its
range of standard features, which include 80 col, 80 cps
optimised bi-directional printing with dot addressable
and line graphs, quick tear-off facility, friction and tractor
feed, and easy change cassette ribbon. And all for an
ex-VAT price of around E200.

Options include <55dBa sound reduction kit and 2K
buffered serial interface.

The dealer who supplies you is supported by
Mannesmann Tally, Europe's leading printer
manufacturer. Your guarantee of continued support and
assistance throughout the life of the printer.

Ask your nearest dealer for a demonstration, or phone
today for full details. Either Annie, Salk, Terry or Geoff
be only too pleased to help you.

MANNESMANN TALLY
THE FIRST NAME IN PRINTING

Mannesmann Tally, Molly Millar's Lane, Wokingham, Berkshire RG11 2QT
Telephone (0734) 791619/791533 Direct Lines or (0734) 788711 Switchboard
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phone us
Geoff will

100k single unit ,C139
100k dual unit £229
200k single unit £195
200k dual unit ,C325

400k single unit £225
400k dual unit £349
Switchable £375

SS 40tk ,f18.00
DS 40tk £23.00
SS 80tk. E26.00
DS 80tk. 129.00

Including VAT p&p.

SYSTEMS

ADVANCE 86
IBM compatible, 128K RAM,
2 x 320K Drives. Price includes:
Perfect Writer, Perfect Speller,
Perfect Filer and Perfect Calc,
plus 12 months on site warranty
(monitor available at extra cost).
SANYO 555
80% IBM compatible,128K RAM,
2 x 160K Drives. Price includes: %Modstar,
Mailmerge. Info-Star and Calc-Star.
Limited number of SAGE Accounts still
available.
(Monitor available at extra cost) 11148
ELECTRON 4'199
Includes free software tape

BBC-B £ 3 9 9
Includes free tape recorder. Full range of
Software and Disk Drives available.

PRINTERS
Brother Printer HR 15 £ 3 9 9
.1Liki Daisywheel 6100 , C 3 8 9  /
Daisystep , C 2 9 5
EPSON RX80 FT ,C299
EPSON FX80 £ 3 8 9
Including lead for BBC.

ORDER FORM
Pr)duct Price

£1437

DISKETTES

Memorex, in packs of 10

SEND DETAI IS ON
TOTAL SUM ENCLOSED i Clyque or credit card no X

PRODUCTS ARE BRIM) NEW BOXED •IND OFFERED i t  FULL
I.INI.FACTURERS WARRANTY All prices include VAT & delivery

Stay tuned to
Microware for

further discounts
EPSON DISK DRIVES
200K-400K-800K
plus new 3 "  range
(including manual 8 formatter)

UDNI DDFS , C 9 5

MONITORS
Microvitec colour

Normal res. , C 1 9 9
Medium res. £ 2 9 9
High res. £ 3 9 9

Sanyo/ BMC 12" C
Call for our full price list.

Disk storage boxes
117.00 (takes 35) •
Disk storage boxes
£25.00 (takes 80)
Prices include VAT p&p.

•

ACCESSORIES
BBC Stands 1 . 1 5 . 0 0
Dust covers... ............ ....,f5.60
(for BBC.
Drives and
Printers)

ICROWARE
14 Charles Street Hanley Stoke-on-"aent
(0782) 269 883
67 Westow St. Upper Norwood London SE19
01-7715123
637 Holloway Road London N19 5SS
01-272 6398
I enclose my order for the above products.
Name

Address
Signed



EPSON LOW PRICE SPECIALS
FROM E199.00

EPSON RX 80 1 0 0  cps
EPSON RX 80 FT 1 0 0  cps
EPSON FX 80 1 6 0  cps
EPSON MX 100 1 0 0  cps
EPSON RX 100 1 0 0  cps
EPSON FX 100 1 6 0  cps

JUKI 6100 5,399-E349.00 + VAT
CPS; Bidirectional & Logic 10.

12, 15 & Proportional
Spacing. Wordstar

compatable: 2K Butter;
13 inch Platen:

Underline; backspace &
lots more: Centronics

Interface Standard.
Optional RS232. Tractor and

Sheet Feeder

SHINWA CP80
Friction and tractor teed as
standard. 80cps. Bidirectional
logic seeking 13 x  9  dot
Matrix g iv ing  true
descenders, sub arid
superscripts. I tal ic
printing and auto under-
lining. Condensed, emphasised.
expanded and double strike (can be
mixed in a line). Parallel interlace lifted as
standard.

ADMATE DP80 — 5,229169.00 + VAT
The Admate DP-80 has a large
range of features ond a low
price. Ideal for the first time
user. BO cps; 80 column.
Bi-directional logic
seeking: block and
dot addressable
graphics; sub.'
superscript, auto under-
line. condensed, emphasised.
expanded a n d  italic print.

QUEN DATA — 5,299- El 99.00 + VAT
A wonderful opportunity to purchase a

doisy wheel printer at a price you
can afford! Features include:16CPS

Si-directional; Logic seeking;
Proportional spacing; WordStar

compatible; 13° platen — 12" print line;
AUtOSCOre; Bold and shadow printing: Sub

ond superscripts; QUME compatible ribbons;
OWE compatible daisywheels; 4 level impression control:
Prints original +  4  copies; Low noise.
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£199.00
P,88- £229.00
iAatr £324.00 PLUS
f4f1-5- £369.00 VAT
idase- £385.00
50569- C499.00

i299• £179.00 + VAT

(APPLE TAUGHT
MACINTOSH ABOUT
MAN. NOW MAN WANTS
MACINTOSH.
Introducing Macintosh.
Macintosh's brain is the same
blindingly-fast 32 bit
MC68000 micro-
processor that
powers the Lisa
personal
computer
Its heart is the same Lisa technology of windows, pull-down
menus, mouse commands 32-bit power more usetul by makiric
Macintosh far easier to use.
Now tor some small talk
If the problem won't come to Macintosh. you can always take
Macintosh to the problem — it weighs 9 pounds less than the
most popular portable computer.
Just pick Macintosh up by its built-in handle, and carry It.
A micracle of miniaturisation is Machintosh's built-in 3; " drive.
Its discs store 400K — more than conventional 51 f loppies.
Programs.
There are already plenty of remarkable programs availablekMachintc
keep Machintosh busy. Like MacPaint a program that, for the macpaintfirst time, lets a personal computer produce virtually any
Image that the hand can create. M i c r o s o f t

a

L J

CANO
PW101

mpiitOSOA or KM
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* MACINTOSH AND PRINTER DEMONSTRATIONS
DAILY AT OUR SHOWROOMS ON THE HOUR

* SUNDAY OPENING
* 24 HOUR

DELIVERY SERVICE
* COMPREHENSIVE

TECHNICAL SUPPORT

\"ggoo-rAirAnytime
IVIZN0A

lios9ok o r  KAGA TAXAN 810 — S3-29 089.00 + VAT
• 80 cols, High speed printing, 160 cps;  bi-directional l og i c

W M °  s e e k i n g ;  fantastic 27 cps near letter quality; 23 x  18 matrix; very
quiet — less than 60 Db; 4, 5, 6, 8, 10, 12, 17 cpi; down loading for
user-optional characters; h i gh  resolution graphics: handles
various forms, roll paper, fan fold, single sheet and multipart
copy paper. Also available — wide bodied Canon PW1156A or
KAGA TAXAN KP910 — New low prices!
DAISY STEP 2000 — 5,299- 049.00 + VAT

18 cps; Si-directional logic seeking; 10. 12,
15 Cps; Wordstar compatible; 13 inch
platen; 12 inch print line; auto under-

score, bold and shadow printing;
subscripts and superscripts: Qume compatible

daisy wheel; optional tractor and sheet feeder;
optional RS232C serial interface; low noise; low cost;

high re l iab i l i t y.

There's more software on the way from developers like
Microsoft, Lotus and Software Publishing to mention a few. And
with Macintosh BASIC, Macintosh PASCAL and our own
Macintosh Toolbox for writing your own mouse driven
programs, you could turn a  few bob in your spare time.
All the right connections

!On the back of the machine, you'll find built-in RS232 and
RS422 Applebus serial communication ports for connecting
printers, modems, and other peripherals without adding
expensive cards, If you wish to double Macintosh's storage
with an external disc drive, you don I have to pay for a disc
controller card — that's built In too,
Talking of extras
Macintosh has a built-in polyphonic sound generator capable

II-down o f  producing high-quality speech and music.
by making

ways take
than the

carry it.
3)' drive.
floppies.

vollable to Mochintosh automatically makes room to illustrations in text.at, for the
'any M o c P a I n t  — virtually any image the human hand con create.

Microsoft's Multiplan for Macintosh.

THE GRAPPLER — 1348-E102.00 + VAT
Your Commodore 64 can print like a pro!

The Grappler offers a  complete answer to  printer
interfacing, with many  capabil i t ies unique in  the
Commodore m a r k e t  p l a c e .  C o m p l e t e  s i g n a l
transmission a l lows  m a n y  popu la r  n a m e  b r a n d
printers to operate perfectly with the Commodore 64.
Even Commodore's graphic character set can b e
reproduced on Epson, Star, Oki, Brother.

Prowriter and other popular printers.

Prints screen graphics without software.
Graphics screen d u m p  routines inc lude rotated,
inversed, enhanced, and double sized graphics.
Complete emulation of the 1525 printer for printing
Commodores special characters.
Text screen dump and formatting commands.
n  unique text and graphics commands.
CANON PJ 1080A — S4c59k C399.00

+ VAT
Seven colour printer Ideal for the BBC, Sirius, Apple,
etc, Seven colours print on demand ink jet printer; 70
cps bi-directional; high resolution graphics; will print
on acetate sheets for overhead projection; long life
ink cartridges 3.5 million characters per cartridge;
eight bit parallel interface; Epson compatible; easily
replaced colour cartridges; accepts single sheets;
interchangable character sets.

Access IE
24 hour nationwide delivery by Securicor E9.50 + VAT
Bankers orders; Building Society Cheques; Postal
Orders: same day despatch. All orders covered by theMail Order Protection Scheme. •
MANY MORE
PRINTERS AVAILABLE
1,000s OF BARGAINS
— SEND NOW FOR
THE FAMOUS SCI
(UK) CATALOGUE
FAST Mall Order
SCI (UK) Unit 16, Inmans Lane, Sheet,
Peterslield, Hants GU32 2AN
Freepost Mall Order
SCI (UK) Freepost, Peterslield,Hants 010132 2BR.
Tel. 0730 68521.
Telex 88626 MYNEWS G
PERSONAL CALLERS WELCOME
AT OUR MAGNIFICENT NEW
SHOWROOMS AT
12 High Street, Petersfield,
Hants GU32 V G .
We wish tO OCknowedge
the several well known Node
marks used In this
advertisement

URGENT
i ORDER
.sc, (UK) FREE POST.

PFTIASFIELD, HANTS Go 32 2OP

PLEASE RUSH ME

Name

• Credit Card

•Semeer
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' L o a  Watford Electronics
Dept. BBC, CARDIFF ROAD, WATFORD,  HERTS. ENGLAND.
Tel: Watford (0923) 40588/37774 T e l e x :  8956095  WAELEC

ACCESS ORDERS Tel: (0923) 50234

II

•""Nli D P W 1  120

BBC Micro
(Model B)

New Low Price
Only: E326
Price includes

a FREE Data Recorder
PLUS five software

programs worth E80.
(At Watford we give you a
great deal for your money)
6502 2nd PROCESSOR E 1 7 5
280 2nd PROCESSOR E 2 6 2

TORCH 280 DISC Pack
TORCH 280 2nd Processor

BBC Micro with ECONET
ECONET Upgrade Kit
File Server Level 1
File Server Level 2
Printer Server EPROM
Clock Terminators Li pair)
10 Station lead Set
ECON ET User Guide and Cable

E695
ONLY E295

E375
E55
E85

E215
E41
E95
E25
£10

Dust Cover for BBC Micro
Protects your expensive Micro from foreign
bodies while not in use. E 3 5 0

RX80
One of the classic printers; 100 CPS. 9 x 9 dot
matrix, dot  graphics. condensed, double width,
normal and italic. i c r  carriage: bi-directional
logic seek. Centronics parallel interface.

ONLY £229 (C7 corr.)

EPSON RX80  Ft!'  PRINTER
As above but with friction feed capability built in.
This allows the use of plain paper sheets.

E245(E7 carr.)'

PRINTER INTERFACE BUFFER
This neatly packaged. self-contained unit is
supplied complete with all leads, operating
manual and power supply. Computer output to
the printer is stored in the buffer so that the
computer can continue with other tasks while
the printer works from the stored contents in the
buffer. 16K holds approximately 10  pages of A4,
close to the full memory of Wordwise. The 48K
model is very useful for extremely large
documents that otherwise tie the computer up
for hours while being printed.
Price: 16K £ 1 1 5
Price:48K E 1 4 9

Epson FXBO Printer
The most popular printer in the Epson range.
Features include 160CPS, 11 x  9 matrix.
proportional spacing, superscripts. subscripts,
graphics. many character fonts, user definable
character set, margins. Tractor and Friction feed
built in as standard. 10  carriage width with
bi-directional logic seek for maximum speed.
Centronics parallel interface standard.

ONLY E316 (C7 can.)

Type
MX8OFT
MX100/FXI 00
FX80
RX80

GP80
GP100
GP250
GP700
KAUAKP810
CANON PW I 080

Ribbons
E435

E10.00
€4.75
£4.75
E4.50
E4.95
E5.95

E18.50
E5,95
E5.95

Dust Covers
E4.50
E5.25
E4_95
€4.50

E3.95
E3.95-

RX & FX PRINTER INTERFACES
Epson interfaces fit inside the printer to allow
connection using techniques other than
Centronics.

RS232 E 3 5  R S 2 3 2  + 2K Buffer E 5 9
IEEE 488 E 6 5  2 K  Parallel E 5 8

BROTHER HR-15
DAISY-WHEEL PRINTER

This is a high-quality daisy-wheel printer, for the
price of  a dot matrix. Daisy-wheel quality gives a
professional look to your correspondence.
Facilities include 18CPS. bi-directional print. 3K
Buffer with clear facility, carriage skip movement,
text copy switch. proportional spacing.
underlining, bold, shadow, super and sub-script
printing in two colours. Impact control allows use
of carbon paper. Connects directly to the BBC
micro with centronics parallel interlace. RS232
Interface is an optional extra. Other options are a
single sheet feeder that automatically feeds up to
150 single A4 sheets and a keyboard to
transform the printer into a sophisticated
electronic typewriter.

SPECIAL OFFER
ONLY E339 (carr. £7)

Single Sheet Feeder CE113955Electronics KEYBOARD
TRACTOR FEED Attachment £ 9 0
RIBBON CARTRIDGES:
Fabric £3;  ca rbon  £3 ;  Mul t is t r ike E6
DAISYWHEELS (various typefaces) E t a

LISTING PAPER (Plain)

1,000 Sheets 94'  Fanfold Paper
2 000 Sheets 94'  Fanfold Paper
1,000 Sheets 15' Fanfold Paper
Teleprinter Roll lEcono paper)

E7

£13
E9
E4

PRINTER LABELS
(On continuous fanfold backing sheet)
1.000 9 0  x 36mm E 5 . 5 0
1,000 9 0  x 49mm E 7 , 7 5
1,000102 x 36mm E 6 . 2 5

Carriage on Printer Paper or Labels Cl 50

DAISYWHEEL PRINTER
At last a low cost, high quality daisy wheel
printer that everyone can afford, yet there are no
compromise in facilities available — 20 CPS. bi
directional, logic seeking, print 10. 12 &  15
pitch, proportional spacing, QUME Protocols,
QUME Ribbon, QUME Daisywheel 96 characters,
maximum characters per line: 180 at 1/15"
pitch, copy capacity: 4 copies Centronics
Interface. Supports all Wordstar features, paper
width 13 '  max., Optional extras: RS232-C
Interface, tractor feed attachment, single sheet
feeder.

Amazing Introductory Offer:
E219 (E7 can.)

KAGA KP810

What do the press say:-
'At  ( 269  this is an unbeatable product lot what
it has to offer," — Educational Computing.
"Offers excellent value for money." — Electronics
& Computing.
This new Japanese printer has EPSON FXIRX
compatible control codes and is functionally
equivalent to an FX80 with the added advantage
of its 'Near Letter Quality' mode. I t  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
1NLG) print ideal for correspondence,
properadjustible tractor feed, half speed quiet
mode and 3K buffer. The prihter 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 E235
RS232 interface + 2K buffer to connect to other
micros

KAGA KP910 PRINTER
Very similar to the KP810 but with 17'  carriage
for really wide print. Gives 156 columns of
normal print or 256 columns in condensed
mode This printer is ideal for printing Out
spreadsheets and can also be used for
correspondence in N W  mode

PRINTER LEAD 36"

£89

Centronics lead to connect BBC micro to
EPSON. KAGA. SEIKOSHA, NEC. STAR, A A ! .
BROTHER. SHINWA etc. printers.

STANDARD 13 toot long)
EXTRA LONG (5 foot long)

38 MICRO USER October 1984
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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 EPROM& The unit has its own power
Supply so does not put heavy loads on the BBC
power supply as do some other units. Connects
directly to the 1MHz bus following all Acorn
recommendations on addressing and bus
loadings,

SOFTWARE PACKAGE
The software is supplied on an EPROM which
plugs into the Micro and is instantly available
with a single command (no time wasting as on
Cassette/disc loading). It is a fully purpose
designed and integrated package to simplify
ROM deveigpment The system is menu driven
with many larompts to avoid any accidents,

Softwere 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
occessed 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,

ONLY E79 (f  3 cam)

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 ES -  Standard version erases up to
16 chips. £28
•  ERASER GT -  Deluxe version erases up to
28 chips. Has automatic safety cut-off to switch
off the UV lamp when opened, E30
•  Spare UV tubes. ES

NEW DESIGN
PLASTIC LIBRARY CASES

for Disc Storage 51 (holds 10)C2

DISC DRIVES
(All Drives are NEW SLIM-LINE Type)

NEW LOW PRICES

_also°

(DRIVES Cased with Cables: connects
directly to your BBC Micro)

•  C I S  100 Single, TEC Single sided 40 track
u100K, 5i"  Disc Drive

•  C L 5 2 0 0  Single Drive, Double sided 40 track.
200K, 51' £ 1 2 9

•  CLS400  Single. Mitsubishi Double sided c8lo6 5track 400K, 51" Disc Drive
•  C I S 4 0 0 S  Single, Mitsubishi Double sided

40/80 track Switchable, 400K, 51" Disc Drive
E199

•  CL I )200  TEC Single sided 40  track 200X,
twin 51-" Drives 225

•  CLD800  Mitsubishi Double sided 80 track
800K. 51" TWIN Drives E325

•  CL01100S Mitsubishi Double sided 40/80
track switchable, 800K, Drives £ 3 4 9

P.S.
You do not require a formatting disc nor the
expensive 40/80 track switchable drives if you
use Watford's sophisticated Disc Filing System
which has all t h e  facilities in the ROM.

(CUMANA) DRIVES CASED
W I T H  PSU &  CABLES

•  C S 1 0 0  TEC Single sided 40  track 100K 51"
Single Disc Drive £ 1 2 9

•  C82130 TEC Single sided 80 track 200K 5 i "
Single Disc Drive £ 1 7 5

•  C S 4 0 0  Mitsubishi Double sided 80  track
400K 51" Single Drive E 1 9 9

•  C D 2 0 0  TEC Single sided 4 0  track 200K N "
TWIN 0,sc Drives £ 2 8 5

•  C 0 4 0 0  TEC Single sided 8 0  track 200K 51"
TWiN Disc Drives E 3 4 9

•  C 0 8 0 0  Mitsubishi Double sided 80 track
800K 51" TWIN Drives £ 3 9 9

•  C D 8 0 0 S  Mitsubishi Double sided 40/80 track
Switchable 800K TWIN Drives E 4 2 5

•  SPARE DRIVE CABLES, SINGLE £8;  DUAL f a

•  DFS Manual (comprehensive) £7.50 (No VAT)

DUST COVERS
(For our Disc Drives)
Single (without PSI)/
Twin (without PSUI
Single (with PSU/
Twin (with PSUI
Twin (side by side)

£3.20
£3.85
£3.25
£3.90
E3.95

Si" DISKETTES
Top quality 3M and XIDEX diskettes with a
lifetime guarantee. These discs are quiet In
operation and insert positively with their
reinforced hub rings. Boxes of 10 supplied with
disk labels and write protect tabs

•  1 0  SCOTCH / 3M + labels S/S S/D
•  1 0  SCOTCH / 3M + labels S/S DID
•  1 0  SCOTCH /3M + labels D/S D/D
•  1 0  XIDEX + labels S/S DID
•  1 0  XIDEX + labels D/S D/D

DISC ALBUMS
Atractively finished in beige
leather-look vinyl, these conveniently
store up to 20 discs, Each disc can
easily be seen through the clear view
pockets,

LOCKABLE DISK
STORAGE UNITS

E4.25

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 1 3
M85 holds upto 95 discs

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
beads 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 £14

s e c  Micro
WORD-PROCESSING

PACKAGE

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 runningas a word-processor. Please call in for ademonstration_
EXAMPLE PACKAGE
BBC Model B. Watford Electronics' DFS upgrade.
Twin 200k Teac drives in beige, Zenith 1 2 '
Hi-resolution monitor (Green or Amber). Brother
HR15 daisywheel printer. Gemini software:
BEEBCALC spreadsheet analysis and
DATABASE software on disc. 10 * 3M discs,
500 sheets fan-fold paper, 4way mains trailing
socket, manuals, all leads and BBC carrying case.

ONLY E1,189 (El 5 cam)

Continued

ACCESS H O T  LINE
(0923 50234)

(24 hours)

£15
EIT
£24
£15
£24
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MONITORS

We stock a range of monitors to suit all needs.
Choice of a monitor is a matter of personal taste
so we recommend that whenever possible, you
ask for a demonstration at our shop.
M ICROVITEC
•  1431  -  Medium resolution as used on the

BBC television computer programme E 1 7 4

•  1 4 5 1  -  High resolution, suitable for word
processing in mode 0  E 2 9 5

•  1441  -  Super High res. exceeds the
capabilities of the BBC micro   E S - S D

All Microvitec monitors are 14" RGB in their
distinctive right angled case. They come with the
connecting lead to the BBC and a mains plug.
KAGA
•  Standard resolution with RGB and composite

video inputs   £ 1 9 5
•  H igh  resolution COIOUr   E 2 5 9
Kaga monitors are 12" RGB colour with antiglare
screen and user access to screen controls.
ZENITH
12" Ultra high resolution monochrome MOnittat
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  E75
LEADS
BNC for Zenith   E S

RGB lead for KAGA   E S
N.B. Carriage on Monitors e i  Isecuricod

Versatile BEEB SPEECH
SYNTHESISER Unit

SIMPLY the best! -  An unlimited speech
synthesis system. Complete with
easy-to-follow manual. Controlling software
is in ROM so no Cassette Loading
problems!

PHONEMES tor 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 gal 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!

40 MICRO USER October 1984

Only £44

Best cost less
at WATFORD

WATFORD'S
LAUNCH OF THE YEAR

APEX
The ult imate expansion system for the BBC
microcomputer. I t  enables you to increase
memory capacity to 2+ MEGABYTES
including BATTERY BACKED-UP RAM.

The system consists of a mother board
which fits inside the BBC and further
daughter cards can be connected externally.
The internal card has the following features:

•  1 5  ROM/RAM sockets, 11 o f  which can
be configured as 2716. 2732, 2764.
27128 EPROMS or ROM equivalent
devices or as 6264 RAMs. Any RAM is
Automatically battery backed-up and it's
.contents preserved when the power is
turned off.

•  The battery is recharged every time the
machine is turned on and lasts several
months, depending on the number of RAMs
fitted,

•  There is very little extra current drain,
even with a fully loaded board as only the
presently active ROM is powered up. In fact
the fully populated board uses only 300mA.

•  The board reduces micro bus loading by
up to three ROM loads, which improves
reliability and performance.

•  Installation is extremely simple. There, is
no soldering required. The board is rigidly held
by two 40 pin sockets and five support posts.
A ribbon cable can be brought outside the
computer and up to 8  external cards added.
This enables the user to plug-in up to 142
paged ROMs. The cards have following
features:

•  Each card can accommodate up to 16
devices each of which can be configured as
2716. 2732, 2764, 27128 ROMs or 6264
8K RAMs.

•  Battery backup is provided from the
internal card.
•  Only the active ROM is powered up
permitting many external ROMs to be
added with very little current loading
(100mA per card).

The system comes with controlling software
in ROM. The utilities supplied are as follows:

*  APEX -  replies with the device number
currently being accessed.

*  APEX C -  toggles between the colour
and standard black and white messages.

*  A L  -  loads from any device, regardless
of the data type.

*  A S  -  saves memory to any specified
RAM device.

*  A D  -  prints a directory of the devices
present in the system. i.e. ROMs present
and files stored. This also reports on the
amount of free storage space.

• *  A F  -  asks for the free RAM devices.

*  LA -  repeats the last command to paged
ROMs.

Continued

*  AT  -  enters a memory testing routine.
This will write a test pattern into the
memory and read it back Out again. If a
fault is found, it is reported to the user.
This test continues until Escape is pressed.

•  RDISC -  activates APEX as a filing
system which then treats all free APEX
RAM in the system as a continuous
'RAM-DISC'. All commands have similar
format to the DFS and transfer is possible
between the two systems.
The complete computer system bus is
available to the user, so that other
cards/devices could be added such as
EPROM programmers. second processors.
Winchester disc drives, clocks. etc. By
racking the cards you eliminate the tangled
mass of cables that usually accumulates
around the micro.
A comprehensive operating manual is
supplied with every APEX Board. Please
write in for further details and prices.

THE ULTIMATE
DFS

FOR BBC MICRO
by

lig@Watford Electrorea
Highly acclaimed at The ACORN and BBC

MICRO USER Shows. What do the independent
press say?

Good value for money -  Beebug Aug. '83
A very worthwhile package -  The Micro U5er
You'll be buying a very powerful package -
Persona, Computer News
Superior DES: Excellent disc sector editor -
Computer Answers
Without a doubt, the most sophisticated DES
Software yet written for BBC Micro Computer.
This powerful new DES is fully compatible with
ACORN DES yet has much increased power due
to additions, carefully designed to make life
easier in normal use I t  consists of over 14K of
efficiently written machine code. i t  is entirely sell
contained and so does not require a utilities disc
to function.

Please write in for full technical specification.

PRICES:
DFS (Disc Filing System) ROM f  29

Complete Disc Interface Kit including
DFS ROM &  Fitting instructions C99

Disc Filing System Manual_ Comprehensive and
clearly written E 7 . 5 0  Ino VA

P.S. We will exchange your existing ACORN DES
or PACE IAMCOMI DES for Watford's highly
sophisticated 16K DES ROM for

Warlord's DES is exclusively available from
Watford Electronics. We do NOT retail through a
dealers. Every ROM carries a label with our LOGO
arid a serial number.

Now available:
Acorn DFS Kit   E 9 9

EPROMs & CMOS RAMs
NEW LOW PRICES

2264--250nS (SK ROM)
-27128-250nS (16K ROM/
6116-150nS I2K RAM Low Power)
6264-150nS (13K RAM Low Power)

£5.25
£19

ES-2S
£28
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BEEB PRINTER ROM

This utility ROM is designed to simplify using ali
the facilities of  your printer. I t  has many
facilities:
*  Selection of printer modes such as underline,
font and size is by 'Single Key. operations.
*  From Wordwise, a single ndmber following
CC 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. Al l  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

DUMPOUT 3
A highly sophisticated screen dump ROM. This
has to be the most flexible and powerful screen
dump ROM yet produced for the BBC micro_
It will put on paper anything you see on the
screen, including all Mode 7 facilities etc. We
have to admit that there is one facility that we
cannot replicate -  if anyone can supply flashing
ink we would like to know!
The ROM also provides window setting facilities
and two new °SWORD calls that allow mode 7
graphics pixels to be read and plotted using the
seiodard graphic co.ordinate system. Two
commands are used to operate the dump
routines:
•GIMAGE -  This provides a full graphics dump
of any Mode (including Mode E0, There are
various optional parameters but you need only
specify the parameters you wish to change.
•  V <scale>. H <scale> -  These 2 byte numers
give fine control over the size of the dump from
minute to enormous. Unlike other dump ROMs
the scale does not change with mode.
•  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.? -  The
whole of the screen graphics window area is
dumped except when these parameters are
given.
•  P -  Physical colour values are used for
plotting, otherwise a negative scale is used
(white darkest).
•  I  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 from the
background.
•  C -  All mode 7 graphics are printed as
contiguous to improve the shading in graphicareas.
' IMAGE <indent> -  Does a fast, text only,
dump of the contents of the text window in anymode.
•GWIN DOW and •TVVIN DOW -  These
commands draw the graphics and text windows,
respectively, on the screen and al low them to  be
changed with the cursor keys N.B. GIMAGE and
GWINDOW work fully in mode 7.
Designed for use with the following printers:
CP80. GP80, GP100, 0P250, STAR,
KAGANAXAN, NEC, SHINWA, GEMINI, EPSON
MX/RX/FX,IPVI D M  P 1 00/120/200/400,
CANON.

Price including comprehensive manual
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MODEM 84
PRESTEL TERMINAL
For the BBC Microcomputer

The Watford Prestel package allows B.T.
approved connection to Prestel. Micronet and
many other 1200/75 baud databases for about
the cost of a good tape recorder.
Presto, gives you access to an incomparable
database covering almost every subject under the
sun. There is Micronet with lots of free programs
that you can download and run, Details of clubs
and user groups, a diary of meetings and
exhibitions, news and reviews, technical
information etc. There is Hornelink with online
banking. And there is armchair shopping, travel
information, entertainment, world news, sports
news, weather information, electronic mail and
lots more.
The basic Prestel subscription is only C5 per
quarter and at off peak times there is no charge
For access time. A local phone call facility means
no long distance phone calls to Presto' lapprox.
phone cost is Only 40p per hour).
The Watford Prestel package consists of the B.T.
approved Watford MODEM 84  (1200/75 baud
full duplex 1200 baud h a l f  duplex direct
connect) and a very sophisticated Presto!
Terminal ROM.
This totally machine code software:
•  i s  fully compatible with not Only the Modem
84 but also with the PRISM 100(3 and most
other modems that require a data link via an
RS423/1/5232 port making i t  a worthwhile
purchase for those who already have Modems.
•  supports full Prestel colour alpha and graphic
characters including double height, flashing.conceal/reveal,
•  called by simple •PRESTEL PT.) command.
Disc and tape configurations fully supported,
•  includes a comprehensive telesoftware
downloader for BBC and other programs with
continuous on screen status report fan essential
facility).
•  has very powerful OFF LINE MAILBOX editor
allowing colour flashing graphic mailboxes to be
prepared without having to be on line to Prestel.
•  auto logon sequence can be burnt into ROM
if desired.
•  a  vital 'TAG' facility allows tagging and recall
of interesting pages. avoids that common and
annoying 'NOW WHERE WAS THAT PAGE'
problem,
•  includes simple page and program loading
and saving functions for both disc and tape.
automatically assigning frame and programdirectories.
•  no t  one but TWO PRINTER DUMP
ROUTINES are provided within the software
allowing either full graphics dump imode 7 to
EPSON compatible priMerst or ASCII characters
only.
•  a  user function built into the software allows
interface with specialist routines. (yours as well
as ours),

EPSON D U M P  ROM
This screen dump ROM is specifically designed
for use wi th  the Epson RX/FX printers and the
Kaga KP8110. I t  is extremely simple to use as
there is only one command to remember. I t  will
accurately dump any screen mode using multiple
tones as required. Mode 7 is fully supported
giving teletext graphics, double height etc. For
those who like to keep life simple this EPROM is
only E20.

FORTH R O M  for BBC
This ROM provides a complete implementation
of the FIG-FORTH standard (including editor).
Supplied with a large tutorial manual at only £ 3 3

E22 T I N Y  PASCAL for BBC Micro E 5 9

•  A l l  the above facilities are accessed via
function keys. An overlay is provided to give
comprehensive guidance to key functions.
•  A  34  page comprehensive
instruction/operating manual is supplied.

WATFORD'S 1200 BAUD
FULLY AUTOMATIC  USER

TO USER SOFTWARE
Having purchased the WATFORD PRESTEL
TERMINAL which includes the 1200/75 baud
MODEM 84 the addition of the WATFORD user
to user ROM based software enables you to
discover a whole new world of data
communication.
This software enables you to use the MODEM
8 4  very powerfully.
•  Send and receive error checked programs and
files leven WORDWISE files) to  and from other
users at 1200 baud.
•  8 k  file transfer in under 2.5 minutes lapprox
four times faster than with 300 baud modems).
•  The transfer of data is totally AUTOMATIC
which means that the modem is automatically
switched between transmit and receive under
software control.
•  A  chat mode is provided which also has this
automatic switching for receive and transmit.
(This mode is essential just before and after data
transfer when both hand sets are replaced to
reduce noise),
•  A  copy facility is provided which allows
transmission of  all screen output.
•  A  continuous on screen modem status reportis included
•  The software is totally function key driven
enabling easy transmission, reception, saving and
loading of programs and files IBasic. Machine
code or Data).
•  A  help menu is available from within the
software as an aid to use.
•  Ful l  instructions are supplied_

PRICES
PRESTEL SOFTWARE ROM ONLY
(incl. Comprehensive Manual   E 2 0
PRESTEL PACKAGE comprising:
WATFORD MODEM 84. SOFTWARE
ROM and Comprehensive Manuals
E82 ( c a m  E2)
USER TO USER SOFTWARE ROM 0 4

V IEW
VIEW WORDPROCESSOR
We are supplying the new VIEW version 2.1
allowing printing of memory contents etc. E 4 9

FX80 PRINTER DRIVER
Watford's own TWO Sophisticated

PRINTER DRIVER for  V I E W
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). E 6

WATFORD ELECTRONICS
VIEW PRINTER DRIVER

FOR SILVER REED
We are pleased to introduce a new range of
printer drivers to complement the Silver Reed
range of printers and typewriters and the View
wordprocessor. These drivers have been officially
approved by Silver Reed, for use with their
printers and typewriters
The View driver allows access to all of the
features supported by the range of daisy wheel
printers lEXP 700/400/500/550). These include
underlining, bold, shadow. superscript. and
subscript printing. Additionally, you can use
proportional spacing on the EXP 700, Owners of
one of the typewriters in the range EXP
55/44/43, using it as a printer, can also access
underlining with these drivers.
The features of each printer/typewriter are
accessible from the two highlight codes, which
can be redefined at any point within the text.
The printer drivers also extend the facilities in
View to allow the use of pad characters.
The printer driver on disk with a user manual is
at a special introductory price of E7.50.
Please specify printer type when ordering.
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TWO DATABASE
M A N A G E M E N T  SYSTEMS

DISCDATA
Discdata is an entirely disc based database
handling system. I t  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, BO or 132 column output modes

I 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  E•17

(Please specify 40 or 80 track when ordering I

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 commend language for
file searching. The 18K 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, arid 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. Operations
supported are —• * ,  I, + -9999999999.9999
and compare facilities = < ,
Many keywords are supported by the language:
assign, compare, display, end, goto, iff, 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)

BUFFER & BACKUP ROM

For those with sideways RAM fitted in their
machines this utility ROM wil l  make full use of
this facility. By using the sideways RAM area for
extra memory the following features are
implemented!
*  4 K  or 18K 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.
*  M e n u  display of ROM filing system contents
on Shift-Break,
*  Comprehensive manual.

Only E22

DATAG E M
Gemini's 24K ROM based
DATABASE Management System
Special introductory Offer: E99

WONDERFUL
WATFORD

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. I l l s  supplied with a comprehensive
instruction manual.
Works with Watford. RH, Acorn User, DIY and
many other Light Pens,
Prices

TAPE E 1 0
DISCI40 or 80) E l  I

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. I t  handles 'locked' files and full length
adventures (up to &Se blocks) and programs
that load below 84E00. I t  is very simple to
operate with instructions supplied. I t  saves you
time arid money.

Price CIO
(Please specify 40 Of 80 track discs)

ADE
Complete program development package In a

I 16K ROM. Full assembling and debugging
• facilities provided

SPECIALOFFER ONLY E43

ROM MANAGER

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 use
commands. This ROM is essential for those with
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 coupled
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 RAM
(using a HEX/ASCII editor) arid list ROM titles
neatly and concisely.

The commands given in the ROM:
• CHECKSUM — Generates a CRC for a
specified ROM (useful for testing suspected
faulty ROMsl,
*DIRECT — Passes a command directly to a
named ROM (overcomes command name
clashes).
*EXAMINE — Allows examination of a named
ROM
•EXPLAIN — Gives detailed explanation of the
first 22 *EX codes.
"FILE — Passes a command directly to the
Current filing system 'which normally receives
commands after all the RUMS).
•FUNCTION — Lists the contents of the
function keys in a form suitable for editing.
' INCLUDE — Allows the main memory to be
used for ROM development.
•MODIFY — Memory editing in HEX/ASCII
format.
*N A M E S  — Lists the names and socket numbers
of all resident ROMs.
*RAM — Sends command directly to the RAM
based ROM routine.
•REMOVE — Removes RAM based ROM option
•SPECIFY — Selects the default ROM.
*DEFAULT — Sends commands directly to the
default ROM without having to give its name.
*STOP and *START — Disable and enable any
named ROM to completely eliminate command
word clashes.
' S TAT U S  — Information about all the ROMs
fitted in the machine including socket number.
name, length, whether it is enabled, whether i t
has service or language entries etc:
' VALUES — Gives ROM MANAGER status
information, such as its socket number, how
many ROMs have higher priority, number of
default ROM and the identity of  the current filial
system
*VECTOR — Same as 'DIRECT, lust in case
•DIRECT clashes with another ROM.
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 obviate
to use, All the facilities are explained in the clea
and detailed manual.

Price E22
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Watford' s own Machine code Monitor ROM
written by Andrew Bray (Cambridge). co-author

of the BBC Micro Advance User Guide.
The most powerful and versatile machine code
monitor ROM yet written for BBC Micro. I t  has
all the normal memory editing, moving arid
relocating facilities, plus all editing is with a full
screen editor allowing scrolling up and down
memory, entering in Hex, ASCII or standard
assembler mnemonics.
In use as a debugging tool, you run code under
a total emulation system. Everfell a desperate
urge to set a break point in ROM? No problem
-  you can even have breakpoint on reading or
writing locations in memory and on register
contents. The system fully supports debugging
of sideways ROMs e.g. BASIC can fully and
easily be run from within Eleebmon 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 256 bytes of
workspace, located anywhere in memory, even
on the 1MHz Bus. Betabmon effectively uses no
zero page workspace, so your program Leg.
BASIC) can use any or all of  the base page,
How does it achieve this B y  providing a 6502
interpreter all programs running under i t  exist
in a vertual BBC. so special memory locations
like the ROM latch are not actually accessed
by your programs, instead they alter a location
in Beebmon's workspace. Emulation also
allows immediate return to Beebrnon command
level by ctrl-escape no matter what code is
being excuted at the time. All this exceptional
power and flexibility is complemented by a
clear and detailed manual included in a value
for money price of:

E22

Disassembler Rom
tt • 3 ' a  /  /  o

• 40 ,  G  • 7
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Discover the hidden secrets of BASIC and the
OPERATING SYSTEM with this easy to use
programmers tool.
A ROM based machine code Disassembler for
the BAC micro. I t  enables machine code
programs to be listed in BASIC/DUMP format
and thus is 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 to 3.200
labels), with the major locations and routines
Weedy 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

COMPUTER CONCEPT'S ROMS
CARETAKER Basic Utility E 2 8
Graphics ROM E 2 8
Disc Doctor ROM E 2 8

Wordwi5e
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 t o  u s e .

SPECIAL OFFER THIS MONTH: E 3 2

BEE BFONT ROM
BEEBFONT is a remarkable and different concept
in BBC software supplied on a 16K ROM. I t
allows you to display text on the screen in any of
the following Styles:

aptinelokutuatet
abtbeft.littlnino

481 Irate ttg
ABCDEFGHIJKLMNOP
abcdeflhi_jklmnop
aNIN11:11113111ZIN
ABCDEFGHIJKLMNOP
a b c d e f g h i j k l m n o p
ABCDEFGHIJKLMNOP

ABCDEFGHIJKLMNOP
abedef

NOWIDOMINVW
It works in modes 0, 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 Ctrl-V -  press this followed by a font
number and the output will continue in the new
font. Beebfont ROM is particularly useful in
display work with 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-formatted 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 icassette, 40  or BO track disc).

N E 3 9

32K RAM
EXPANSION BOARD

Now Watford Electronics brings you the
latest state-of-the-art memory expansion
board for your ABC microcomputer. This
compact board which fits inside the
computer does not just give you 16K or
even 20K of extra RAM, but a massive
32k It

There are many useful facilities available
with this board:

•  The top 20K of  the expansion RAM can
be used as the screen display memory,
leaving all the standard BBC RAM free for
programs or data storage. This allows good
graphics and long programs to be
combined. F r  instance you could have
MODE 0;14_ GR ' H I C S  Akin 28K OF
PROGRAM SPACE. The ext.,. , _  c a n
be used by virtually any language or utility
such as BASIC. VIEW, WORDWISE. etc.
•  The full 32K or the bottom 12K of the
expansion RAM can be used as a buffer for
the printer, sound channels, RS423,
keyboard or speech synthesiser. This allows
very long text files to be printed while you
are using 27K of program and 20K of
graphics!
•  This board is the ideal complement to
any word processing system, There is no
need to wait for slow printers as you can
type in long text in BO column display
mode while printing is going on -  TWO
JOBS DONE SIMULTANEOUSLY!!! (an
equivalent printer buffer would cost you
Cl 1 5+).

•  The board is compatible with a vast
range of  software and hardware available
for the BBC microcomputer, including our
ROM expansion board and double density
WS, •
•  The board is extremely easy to fit. I t  is
supplied complete with a comprehensive
manual and ROM based software with full
•HELP messages.
SPECIAL INTRODUCTORY OFFER

O n l y :  E 6 9  (carr. E I )

GRAPH PA D
With this popular British Micro's Graph-pad. you
can add new dimension to your computer
enjoyment. I t  helps you to create your own
application programs by the simple use of the
Graphparl. Ideal for Educational use- Supplied
complete with Cables, Manual and a two
program cassette.

Pr ice:E l  15

SURGE PROTECTOR Plug

Fitted in place of your normal mains plug. this
device protects your equipment against mains
surges. Nearby lightning strikes, thermostats
switching and many other sources put high
voltage transient spikes on to the mains. This
can lead to data corruption in memory and on
disc and can result in spuriously crashing
machines. Suitable for computers, Hi-FL Fridge
Freezers etc. Max. Surge current 2KArep: max.
Voltage 250. Essential for serious computerusers.

Protection for only E8.50
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DOUBLE DENSITY
DISC INTERFACE

We are proud to announce tne launch of the
Watford Electronics Double Density Board for the
BBC micro. The DOES supplied is a new version
of the popular Watford Electronics DFS
re-written to make full use of the capabilities of
the new double density controller.
•  Storage is increased by the maximum
physically possible. 80%.
•  Our  system will use the whole of an 80  track
drive. Inferior systems do not allow files longer
than &3FFFF bytes. but with our system files
can be as long as one disc side.
•  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.
•  The double density system is of course faster
than single density,
Worried about compatibility with single density
discs? Don't. The Watford Electronics DOFS
impleme," . . i n e l y  comprehensive 8271
emulator so mat 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 the vast
majority of protected discs now available.
Gain all the advantages of the WE DFS together
with much increased storage and compatibility
with existing protected discs. The price is the
same as for the standard single density system
that we continue to sell so you can choose
between the two options without financial
worries.

SIDEWAYS
ZI F

External sideways
ROM socket

At Watford we haven't forgotten those of you
with small budgets, so we've produced a ROM
board which takes only one ROM B u t  don t stop
reading -  this ROM can be changed in under five
seconds without taking the case apart.
The SIDEWAYS ZIF eliminates the possibility of
damage to your ROMs as zero insertion or
extraction force is required when changing
ROMs.
Included in the SIDEWAYS ZIF package is a
specially designed see through storage container
for your ROMs which protects them from
mechanical and static damage when not in use.
Consider the features:
•  Very simple to install, no soldering or
modifications to the BBC Micro are required,
•  Uses a professional ZERO INSERTION FORCE
SOCKET OF)  so no force is required changing a
ROM.
•  N o  further expense. ROMs are used as
supplied without expensive specialised cartridges.
The storage box included stores up to 12 ROMs
in perfect safety.
•  Fi ts neatly into the existing cartridge slot on
the lefthand side of the BBC Micro keyboard.
•  The low profile design of the socket gives
unrestricted access to the keyboard, unlike other
cartridge systems.
•  A l lows easy installation and changing of
Sideways ROMs. all without dismantling your
BBC Micro Once locked in position in the ZIF
socket the ROM behaves as a normal sideways
ROM.
•  N o  more problems of running Out of socket
space. simply unplug the ROM and plug a
different one in

A REAL MUST FOR PROFESSIONALS
AND HOBBYISTS ALIKE

ONLY E•16
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BOOKS (No VAT on Books)
30 Programs - BBC Micro   E 3 . 2 5
30 Hour BASIC (BBC Micro)   E 6 , 9 5
35 Education Programs for BBC  E 6 . 9 5
36 Challenging Games for BBC  £ 5 . 9 5
40 Educational Programs for BBC   £ 5 . 9 5
100 Programs for BBC Micro  £ 6 . 9 5
Cassette version of above  £ 1 0 . 0 0
6502 Application Book   £ 1 1 . 9 5
6502 Assembly Language Program E 1 3 . 9 5
6502 Assembly Language

Subroutines   E 1 4 . 2 5
6502 Machine Code for Beginners   E 5 . 9 5
6502 Software Design   E 1 0 . 5 0
A young persons guide to BBC Basic f  4.50
Advanced Machine Code Technique

for BBC  £ 7 . 9 5
Advanced User Guide for

BBC Micro     E f 1 1 . . 9 5 5Aovanced Graphics with BBC   9 9
Advanced 6502 Interfacing   E 1 0 . 9 5
Advanced 6502 Programming   E 1 2 • 4 5
Assembly Language Programming on

BBC Micro   E 7 . 9 5
Advanced Programming Techniques

for the BBC Micro   £ 7 . 9 5
BBC Basic   £ 7 . 9 5
Assembly Lang, Prog. on BBC   E 7 . 4 0
BBC BASIC   E 5 , 9 5
BBC Basic for Beginners   E 6 . 9 5
BBC DIY Robotics & Sensors  E 6 . 9 5
BBC Forth   E 7 . 5 0
BBC Lisp   E 7 . 5 0
BBC Micro An Expert Guide   E 6 . 9 5
BBC Micro Book BASIC Sound &

Graphics   E 7 . 9 5
BBC Micro Graphics and Sound   £ 6 . 9 5
BBC Micro Programs in Basic   E 5 . 9 5
BBC Micro R O M  PAGING System

Explained   £ 2 . 0 0
BBC Micro Revealed   E 6 , 9 5
BBC Micro Assembly Lang. Prog.   E 7 , 9 5
BBC Micro Disc Companion   E 7 . 9 5
BBC Micro in Education   E 6 . 5 0
Basic Programming on BBC Micro   E 5 . 9 5
Best of PCVV Software (BBC)   E 5 . 9 5
CP/M Users Guide   E 1 3 , 9 5
Creating Adventure Programs on

BBC Micros  E 6 . 9 5
Creative Graphics Cassette (Acornsoft).

Has 36 graphics programs   £ 8 . 9 5
Creative graphics on BBC Micro   E 7 . 5 0
Complete Programmer for BBC  E 5 . 9 5
DISC FILING SYSTEM (DFS)

Operating Manual for BBC   E 6 . 9 5

CE1 361Discover FORTH   9 9 5 5
Discover BBC Machine Code

DIY Robotics & Sensors with BBC  £ 6 . 9 5
Further Prog. for BBC Micro   f  5.95
FORTH Programming  E l  4,40
Functional Forth for the BBC Micro   f  5.95
Games on your BBC Micro   £ 2 . 9 5
Games BBC Computer Can Play   E 6 , 9 5
Graphs & Charts on BBC Micro   E 7 . 5 0
Graphic Art for BBC Computer   E 5 • 9 5
Graphs and Charts (Cassette)   £ 7 . 5 0
Graphics on BBC Micro   £ 6 . 9 5
Hobbit (Book and Cassette)   £ 1 4 . 9 5
Introducing the BBC Micro   C 5  95
Introduction to FORTH   E 9 . 3 0
Intro to Micro Beginners Book

(3 Ed.)   E 9 . 9 0
Let your BBC teach u to program   € 6 . 4 5
LISP   £ 9 . 2 5
Logo Programming   £ 8 . 9 5
Mastering VISICALC   E 1 2 . 4 5
Mastering CP/M   E 1 3 . 6 5
Micros in the Classroom   E 4 . 9 0
Programming the 6502   E l  1.95
Programming & Interfacing 6502 £ 1 6 . 0 0
Programming the BBC Micro   £ 6 . 9 5
PASCAL   E 9 . 2 5
Programming for Education on BBC £ 5 . 9 5
Structured Prog. with BBC BASIC   E 6 . 5 0
The Complete FORTH   £ 6 . 9 5
The BBC Micro Book, BASIC, SOUND

& GRAPHICS   E 7 . 4 0
Using Floppy Discs with BBC Micro E 5 . 9 5

E : 5 9 5
Using BBC Basic   E 6
Using 6502 Ass, Language   1 4 0
Wordstar & CP/M made easy  E 6 . 9 5

PLINTHS FOR BBC MICRO
AND PRINTERS

Protect your computer from the weight and heat
of your monitor. BBC micro plinths have slots for
maximum ventilation, Single height version is
suitable for BBC and monitor. Double height
version allows the disc drives to be used in the
centre section or stationary, etc The computer
slides easily in to place, allowing easy access to
remove the lid.
The printer plinth is equally sturdy but without
the cooling slots. This allows the paper to be
stacked under the plinth with the printer on top
-  a very convenient way to work as it does not
require the usual very deep table.

SINGLE BBC PLINTH
DOUBLE BBC PLINTH
PRINTER PLINTH

El  1 (cart. 11.50)
£20 Icarr. 12.001

10 Icarr, E1.501

4 WAY MAINS
DISTRIBUTION SOCKET

4 way top quality mains trailing sockets.
Supplied wired up with mains plug ready for use.
Can be screwed to floor or wail 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.

ASSORTEDCONNECTING
LEADS

(All ready made and tested)
CASSETTE LEADS 7 pin DIN Plug
to Spin DIN Plug + 1 Jack Plug
to 3 pin DIN Plug *  1 Jack Plug
to 7 pin DIN Plug
to 3 Jack Plugs
8 pin D I N  t o  5  pin D I N  Plug IRGB)
MONITORLEADS
Microvitec RGB leads S pin DIN to S pin DIN forcolourmonitors £ 2 . 5 0
KAGNSANVOColourMonitort_eads £ 5 . 0 0
Monochrome monitor leads
BNCtoPhono C 3 . 0 0
DISC DRIVE POWER LEADS
Supply from BBC power supply to standard Disc
Drive connector
Single
Dual

RGBIS PIN DIN)
RS423 (5 pin Domino(
Cassette(7 pin DIN)
ECONET (5 pin DIN)
Paddles 116 pin •D'I
BBC Power Plug 6 way
Disc Drive Plug 4 way

MISCELLANEOUS
CONNECTORS

Plugs
30p
40p
25p
20p

110p
80p
75p

E9.50

£2.00
E2.00
E2.50
£2.00
E2.50

E3,00
E3.75

Sockets
45p
50p
65p
30p

215p

ATI-ACHE 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 4S
room provided to fit all the leads necessary
behind the computer and manuals in the front.
Locks supplied with tvvo keys, P r i ce  C12 (E2 carr.)
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II W a t f o r d  Electronics

PENGOIWatfordi £5.95
SNOWBALL (t..9) £8.50
SWOOP £6.95
Twin Kingdom Valley E8.25
747 FLIGHT SIMULATOR E7.75

Dept. BBC, Cardiff Road, Watford, Herts, England.
-Telephone: 0923 40588/37774. Telex: 8956095
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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 o f  two joysticks and
provides hardware to access all the keys on the
keypad of the joystick E 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
Disc E7.95

STAN DARD 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 E7.00
Two Players version E12.00

GAMES SOFTWARE
ADVENTURE GUEST
COLOSSAL ADVENTURE 1L91
CHESS
CHUCK IE EGG
CRAWLER (WESOFT)
CROACKER
DUNGEON ADVENTURE (L9)
Escape from MOON B ASE ALPHA
FELIX in the FACTORY
GALACTIC COMMANDER
KILLER GORILLA
MUNCHYMAN
MOONRAI DER
MUSIC SYNTHESISER

E8.50
E8.65
E6.95
E7.90
M O O
E6.95
£8.50
£6.95
E6.95
E6.95
£6.95
C5.95
E6.95
£8.25

CRAWLER
Anew challenge for your reflexes from Watford
Electronics. Crawler is the best yet
implementation on the BBC micro of the arcade
game 'Centipede'. Blast the voracious caterpillar
before it eats you, while avoiding the wandering
spiders. Passing scorpions poison the mushrooms
causing the caterpillar to fall straight on to you.
Falling fleas also induce massive mushroom
growth. This game is fast and fluent to play,
suitable for allsk  ill levels. The control system is
cleverly arranged to give high speed movement
AND precise control of position.

A SUPERB GAME FOR ONLY

LEVEL 9 ADVENTURES
Level 9 have the highest reputation for their
adventure range. Each one is in itself a challenge
that could take you months to crack. All feature
the ability to save your current position on tape.
These adventures understand many words and
have vast numbers of rooms.

E5

COLOSSAL ADVENTURE-The classic
adventure as provided on most mainframe
computers, Has ail the original puzzles with 70
extra rooms. £ 8 . 6 5

ADVENTURE QUEST-Through forest,
mountains, desert, caves, water, fire. moorland
a ndswampfighta nepicquestagainsttyra nny.

DUNGEON ADVENTURE -Cover 100 puzzles
intheDemonLoridsdungeon. ( 8 . 5 0

SNOWBALL-Science Fiction adventure set in
2302 AD. Save a colony starship full of frozen
people, 7,000 locations must make this the
biggest adventure on the BBC micro. Has robots,
flashing control panels. etc. etc. Really
goodfun I E E L S °

SPECIALOFFER
HITACHI  EPROMs for BBC

2764(8KIE4.95
27128 (16K) ( 19

HITACHI  RAMs for BBC
611614.2K1E4.25
62641 (8K) £26

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 ABC Micro. There are only
5 solder connections to be made. Full

ilstructions are supplied. This board has been
ergonomically designed to enable the user, easy
further exbansion inside the Micro, e.g. Double
Density Board, Torch Board, etc. (At 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 into
operation is automatically selected by any WRITE
signal to the Sideways ROM area. This gives the
User the ability to write a utility or language and
upon pressing break have the utility or language
up and running Mew 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 corning months and offers them the
chance to develop their own.

All lines are fully buffered and the Board meets
or exceeds all timings for operation in the BBC
Microcomputer. When fully populated. the ROM
Board consumes less than half the recommended
maximum current limit.

Supplied ready-built and tested complete with
fitting instructions

ONLY E32.50 (Carr, C )

THE
INVESTIGATOR

A utility program provided on disc to make
security backup copies of all your valuable discs.

Makes full use of all 8271 facilities to discover
the precise format of your protected disc so that
an exact copy can be produced. Supplied with
detailed instructions. Please specify 40 or 80
track disc when ordering.

Price E25

LIGHT PEN

Ib is  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 Isee elsewhere in this ad).

Only E20
(For software on disc please add E2)

DATA RECORDER AND
ACCESSORIES

Top quality slimline portable cassette recorder
designed specifically for use with home
computers. Mains/Battery operated with tape
counter.

E24
DATA CABLE to  connect recorder to BBC

E2.50
D ATA CASSETTES -  Top grade tested C12
Data cassettes supplied in library cases 35p

MISCELLANEOUS
28 pin DIN PLUG
Solder type
IDC Crimp type
28 pin ZIP SOCKET (Textooll
34 way Ribbon Cable
8 way DIP SWITCH

ANTI GLARE MONITOR
SAFETY SCREEN

HEADACHES?-11 RED EYES? Don't take pills
Use a Watford Electronics anti-glare filler!
Considerable research into the possible health
problems associated with monitor screens has
Shown that eye strain, blurred vision, watering,
itching eyes and headaches can result after
prolonged use. The problems are caused by
extra neou5 reflections which force the eye to
continuously re focus to try to ignore them.
The answer is our contrast enhancement,
anti-glare filter which is similar to those which
have been previously available on business
systems, but at the low cost that you would
expect for your personal computer. You will soon
find the reduction in eye strain well worth your
investment.
Features:
•  Simple fitting with sticky Velcro pads.
•  Easily removed for cleaning.
•  Tinting improves colour quality and contrast.
•  Works on monochrome or colour monitors.
•  Curved instead of usual flat screen reduces
edge distortion_
•  Made in Britain by a long established glassmaker.
Available in 12" or 14" versions -  please specify
when ordering.
Introductory offer price: E14.95(carr.f1 )

Prices subject to change without notice and availability.
MAIL O R D E R  A N D  R E TA I L  S H O P.  T R A D E  A N D  E X P O R T  I N Q U I R I E S  W E L C O M E .
GOVERNMENT AND EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDERS ACCEPTED,
CARRIAGE: Unless stated otherwise, please add 75p to aN cash orders.
VAT:  UK customer* please add 15% VAT  to  the total coat incl. Carriage.
SHOP HOURS: 9.00am to 6.00orn_ Monday to Saturday lAmple  Free Car Parking Soacea)

ESS ORDERS: Si  • h o n e :  Watford 0 9  2 3 4

E1.85
E2.90
£7.50

E0.60/foot
£0.87
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illfeffve
MOVED

To Gaddesden Place, Hemel Hempstead, Herts HP2 6EX
Telephone: (0442) 63933
On the 1st August 1984

Computer Concepts are still expanding and require more machine code
programmers with experience of Z8016502 processors.

For further details of vacancies write to:

The Manager
Computer Concepts
Gaddesden Place
Hemel Hempstead
HEATS HP2 6EX



Part 18 of MIKE BIBBY's
introduction to programming

Use
your
head..
let
DATA
take
the
pain
out

SO far in this series we've looked at two
ways to get information, or data, into
programs.

We can use the brute force approach
of assigning data directly to variables,
as in:

10 nastier% 5
Another way we've looked at is to

teach the micro the information we want
using INPUT or GET$. Here's one
example:

10 INPUT 'How many*, number:
Let's consider a real case. Suppose

we wanted to write a calendar program.
We'd want the program to "know" the
days of the week:

10 REM PROGRAM I
20 MODE 6
30 DIM day$(7)
40 FOR loop%21 TO 7
50 INPUT "Day of meek', dayCloop%)
60 NEXT loop%
70 PRINT 'The days of the week

are : -  ".
80 FOR loop% 2 1107
 90 PRINT dayS(loop%)

100 NEXT loop
Program I shows how we do this via

our "teaching" method, inputting the
data into the array dayS(

As you'll see when you run it., this is
mind-achingly boring. And it's irritating
to have to tell the program the days of
the week every time you switch on.

10 REM PROGRAM II
20 MODE 6
30 DIM day$(71
40 daylf1) •  'Sunday'
SO day$‘2) • 'Monday'
60 dayt(3) = 'Tuesday"
70 day$(4) x 'Wednesday'
BO day$(5I • "Thursdae
90 day$(6) 2 'Friday"

100 day$(7) x 'Saturday'
110 PRINT "The days of the peek

are : -
120 FOR loop: • 1 TO 7
130 PRINT day$Iloop%)
140 NEXT loop%

Program I I  uses the brute force
approach. Lines 40 to 100 assign each
one of the variables directly.

It's a pain to type in though, isn't it?

of programming

Notice, however, that Programs I and
II do exactly the same thing, though in
different ways.

In programming you'll generally find
there are several possible solutions to a
problem. As in life, it pays to consider
them all rather than rush out on the first
one that occurs to you.

Take, f o r  example, the simple
assignment of variables for the day of
the week.

You might, with some logic, have
decided on:

sunday$ 'Sunday'
mondav$ = 'Monday'

and so on.
The days of the week are ordered, so

a subscripted variable seems appropri-
ate. I t  also makes the program more
easily adaptable — maintainable is the
jargon — if we suddenly go onto an eight
day week.

A more realistic advantage o f  the
choice of subscripted variables is that
we can use it to solve our "getting data
into programs" problem more elegantly.

10 REM PROGRAM III
20 MODE 6
30 DIM day$17)
40 FOR loop%xl TO 7
SO READ dayS(loop%)
60 NEXT loop%
70 PRINT ' 'The days of the week

are : -
80 FOR loop: 1  TO 7
90 PRINT dayCloop%)

100 NEXT loop%
110 DATA Sunday, Monday, Tuesday,

Wednesday, Thursday, Friday, Saturday

Take a look at Program III. Again it
does exactly what the two previous
programs did, but its way of getting data
into the array dayS is far subtler.

Lines 50 and 110 do the trick.
Let's look at line 110 in detail:

110 DATA Sunday, Monday, Tuesday,
Wednesday, Thursday, Friday, Saturday

This contains the data we want to
teach the program. More technically,
line 110 contains the data we want to
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From Page 47
assign to the elements of the array day$.

So, not inappropriately, the line starts
with the keyword DATA followed by
the data we want,  separated b y
commas.

What happens is that as soon as we
run a program, the micro looks through
it and makes a list of every item of data
to be found in the DATA statements.

This list is maintained in strict order,
the first item encountered being the first
in the list, and so on.

So far, so good, but how does the data
get into the array?

Well, lines 40 to 60 do this. Line 50 is
in a loop, with loop% being the loop
variable. So when the micro f irst
encounters line 50 it is told to:

READ dayl
READ tells the micro to get an item

from the list of data it has made, and
assign it to the following variable.

The item of data it picks is the first
one on the list that hasn't been read
already.

So the first time through the loop, on
encountering line 50, day ( i )  will have
Sunday read into it.

Next time through the loop, loop%
will have the value 2, so day$(2) will
have Monday read into it. Remember,
the micro picks the first unread item of
data.

It's not hard to see that this will
continue until all the seven days have
been read in. I think you'll agree, it's a
much neater solution to our problem.

Lines 70 to 100 then print out the
days of the week for us and the program
ends.

You're perhaps thinking that line 110
might play some part when the program
drops through into it from line 100.

However, it's already had its day,
being read at  the beginning o f  the
program, and so plays no further part.

When you think about it, this means
that the DATA statements can appear
anywhere in a program.

Try deleting line 110 and re-entering
it as another line - say line 35. As you'll
see, the position of the DATA statement
in the program makes no difference.
Careful use of the Copy key will save a
lot of work here.

While you're at it, try leaving, say,
Saturday off the DATA statement so
that when the program tries to read
day$(7), it has no data in the list for it.
Observe and take note of the resultant
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error message.
When the micro's busy making up its

list i t  ignores any spaces in front or
behind items of data.

If you want a word to be preceded by,
say, three spaces, you can force the
micro to accept the spaces by putting
the item, including spaces, in quotes.
For example:

1000 DATA " word'," space"

The micro will omit the quotes when
it's making up its list of data, in much
the same way that it omits them in:

= "Test"
PRINT Al

The above results in the word Test
appearing on the screen, not -Test".

10 REM PROGRAM IV
20 MODE 6
30 FOR loop% 2 110 9
40 READ data$
50 PRINT dataS
60 NEXT loop%
70 DATA first,second,third
80 DATA first,  SOCW, t h i r d
90 DATA f i r s t ' , "  second',"

third'

Running Program IV and thinking
about the results should make things
clearer.

Items in  D ATA statements don't
have to be strings, though. They can just
as easily be numbers. You  must,
however, make sure that numbers are
read into numeric variables, and strings
into string variables.

The fact that we separate items in
data strings with commas can make life
a l i t t le awkward, especially wi th
numbers. 100.000 may mean one
hundred thousand to us, but in a DATA
statement it's two separate items, 100
and 000.

If you really insist on those commas,
you have to put the thing in quotes, and
treat it as a string.

You may be wondering how the
micro keeps track of the next item of
data to be read.

It does this by keeping a pointer -  its
own sort of variable.

One way to think o f  it is that the
pointer holds the number of the item in
the list that is the next to be read.

Once that data item has been read, it
then increases the pointer by one, so
that it points to the next free item on the
list. Of course, at the beginning of the

•

program, the pointer would be pointing
to the first piece of data.

Now you can fiddle with this pointer
and, by making it point to various parts
of the list, the micro can read items of
data it has already read. This means you
can read more items of data than you've
got.

The important keyword here is
RESTORE. In Program V line 80 holds
the magic word.

Whenever the micro encounters
RESTORE, i t  changes the pointer so
that it points to the beginning of the list
of data items.

The effect is that the micro will begin
reading from the head of the list again.
Sometimes this comes in  handy
especially when it saves you typing in
Lists of data twice.

The main part of Program V is an
infinite REPEAT U N T I L  loop.

First time through, line 50 reads over
into data$(1) and and into data$(2).
Notice, you can READ more than one
item a t  a  time, by  separating the
receiving variables with commas.

Lines 60 and 70 then print them out.
Line 80 RESTOREs the data pointer to
the beginning of the data list.

This means that when we are forced
to do the loop again by line 90, line 60
has some data to read -  over and and

10 REM PROGRAM V
20 MODE 6
30 DIM dati$121
40 REPEAT
50 READ data$11),d6t0(2)
60 PRINT WW1)
70 PRINT data$121
80 RESTORE
90 UNTIL FALSE

100 DATA over,and

Incidentally, RESTORE makes the
micro start at the beginning of the data
list whether it has reached the end of the
list or not. To prove this, change line
100 to:

Co I

100 DATA overiandoxtra
As you'll find, extra is never read.
That's all for this month. Next month

it 's random numbers a n d  how
procedures can help you write better
programs.

I * ,

0

0

0.ro-,
once again.,

Thus the program will continue to:l e t
Iprint out over and over and over.

r=
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Micro Power are an official service and information centre, and we are major suppliers to
Government and educational establishments. We stock the complete range of Acornsoft and
Micro Power software as well as a wide range of B. B.C. Micro and general computing books,
Our expert staff are always on hand to provide advice and assistance in the relaxed atmosphereof our showroom.
COMPUTERS

SUMMER SPECIALS
B.B.C. Micro +  Cassette Recorder AND

Five Micro Power or selected
Acornsoft Tapes  3 9 9 . 0 0

B.B.C. Model 8  plus DFS +  4 tapes  4 6 9 . 0 0
B.B.C. Model B plus Econet +  4 tapes  4 4 6 . 0 0
B.B.C. Model B plus DFS and Econet 5 1 6 . 0 0
Acorn Electron +  Cassette Recorder OR

Five Micro Power Tapes  1 9 9 , 0 0

MONITORS
Kaga 12' Green Screen   1 2 3 . 0 5
Ferguson TX Monitor/TV   3 3 5 . 9 5
Sanyo DM2112 12 "  Green Screen   7 4 . 9 5
Microvitec 14" RGB/PAL and audio output . . .  . 258.75
Microvitec monitor (plastic)   2 8 6 . 8 5
Microvitec monitor (metal)   2 2 8 . 8 5
Plinth for above   5 . 7 5
DISK DRIVES

Pace 40 track 100K   1 5 6 . 4 0
Pace 40 track double sided 200K   2 2 0 . 8 0
Pace 40/80 track double sided 200/400K . .  . . 241,50
Pace 40 track dual drive 200K   3 1 0 . 5 0
Pace 40 track double sided dual drive 400K   4 3 4 . 7 0
Mitsubishi 40/80 track double sided dual drive

400/800K   5 6 7 . 8 5
Torch Z80 Disk Pack 80 track double sided

dual drive (including Perfect software) . . . . 803.85
AMS 1-IFD 3055 3"  100K   1 9 9 , 0 0

ALL PRICES INCLUSIVE OF V.A.T.
We provide free f i t t in • f o r  al l  firmware.

L )

A

PRINTERS
Epson FX80  4 1 6 . 4 0
Epson RX80 F I T.    2 6 8 . 9 0
Juki 6100 Daisywheel   3 7 5 . 0 0
Smith Corona TP-I daisywheel   2 7 0 . 2 0
Cannon PW1080   3 3 2 . 5 8

ACCESSORIES
Acorn B.B.C. cassette recorder (inc. leads)   3 5 . 0 0
Morwood B.B.C. cassette recorder (inc. leads) 29.95
Sureshot self-centering arcade joystick   1 8 . 2 2
Micro Power potentiometer joystick   1 2 . 9 5
Acorn Disk Interface (Free 1,2 ROM if   9 7 . 0 0
1.2 ROM upgrade 11.50
Speech synthesiser plus cartridge socket

(Free 1.2 ROM i f  required) 55.00
View wordprocessor ROM 59,80
Wordwise wordprocessor ROM 45.42
Electron Plus 1 printer/joystick interface 59,90
First Byte Electron joystick interface

(including cassette)   2 4 . 9 5
ATPL sideways RAM board   4 5 , 0 0
Teletext adapter (Free 1.2 ROM i f  req.). . . . .  225,00
Softlight EPROM programmer 75.90
Printer cables (parallel or serial) 15.50
System Sac (B.B.C. canvas carrying case) . .  1 9 . 9 5
3M unlabelled disks (ten) 15.00
Scotch D/S D/D disks (Box of ten)   3 2 . 5 0
Maxell 3"  disk   4 , 9 5
Disk storage case   1 9 9 5 .
Vinyl dust cover for computers, disk drives,

monitors and printers   4 . 5 0
Stack light pen   2 8 . 7 5
Tutor Mate Monitor stands   1 0 _ 5 0
Wide selection of computer leads and printer
ribbons in stock.

ALL ROADS LEAD TO
MICRO POWER!
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" V  r C O ' f i g l :

' H P  tacylnues avai lable
Pleasa c o n t a c t  i s
for tur thaf  cattail*

'Free parking
AM ancas  correct  a t
tans of  smog to  press

ITSA

Showroom M I C R O  POWER LTD..
Northwood House. North Street.
Leeds LS7 2AA, Tel 0 5 3 2 t  458800

Mad Order M I C R O  POWER LrO .
Dept M  US
Sheepscar House. Sheepscar Sheet South
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51" TEC 100K Disc Drive

I would like to order:
(Please tick)

O 3 "  100K DISK DRIVE

O 5 1 "  100K DISC DRIVE

O NEC PRINTER

•  ACORN ELECTRON

DECCA MONITOR

CI Send me information on your product range

(Cheques made payable to G,S_C.L.)
Or Phone LEA WYATT ON ANDOVER (0264) 59633

COMPUTING
SPECIAL PRICES

DISK DRIVES
3" Mini Floppy 100K Disk Drive

(Cased with Leads and Utilities Disk)

Tel: No

Price Ex-VAT

E130.00

E130.00

PRINTER
NEC 8023 80  Dot Matrix Printer E 2 5 0 . 0 0

MICROCOMPUTER
Acorn Electron E 1 7 3 . 0 4

MONITOR
DECCA 1231 Colour Monitor £ 1 9 0 . 0 0

GSL's Product Range Includes:
Winchester Hard Disk System Car t r idge  Drives for backup 6 4 K

Printer Buffer • Low Speed Logic Analyser • Real Time Calender
Clock • Analogue Signal Analyser • Alternative Keyboard Display

Rack Mounting System

E m i o u l m o n n o l u m m o s o m o m i m m o n o l o o l i m m i n i m m o o m m i l l o o l i M i s m i l m m u m m e l

NAME

COMPANY

ADDRESS

Return to:
LEA w v AT T  GSCL
WEST PORTWAY,  ANDOVER,
HANTS SP10 3SG

MU1
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PROGRAMMERS'  W O R K S H O P

THE BBC Micro in Mode 0 offers high
resolution graphics but only allows the
use of two colours.

Each colour can be changed to one of
the eight available on the BBC — not
counting flashing colours — by using the
VDU 19 command, but still only two
colours are allowed on the screen at anyOne time.

When a colour is changed, using the
VOUI9 command, the operating
system updates the colour register as
soon as the command is issued.

This can produce a rather flickering
display if the command is repeated over
and over again in close succession.

There are ways around this, however.
Every fiftieth o f  a second the picture
displayed on the screen is updated, or
refreshed.

If the operating system itself waited
for the next "vertical sync" — when the
screen display is refreshed — the display
would not flicker since the colour swop
would occur at the changeover.

The problem with doing this as part
of the standard OS is that the speed of
program execution would be slowed,
since the display is refreshed only every
fiftieth of a second. The program would
come to a stop at every VDU 19,
waiting for the next sync.

However i f  you could change the
colour registers at regular intervals as
the screen is updated you have the
advantage o f  being able to display
several colours on the screen at the
"same" time, even in a two colour mode.

In Program I. we set out to display
eight bands of colour across the screen
in Mode O.

The main problem with this is to
know when the vertical sync occurs and
when to change the colour register.

Now the vertical sync can be trapped
by intercepting event number four.
Once this event has occurred a timer
must be set up which will cause an
interrupt at  regular intervals, during
which the colour register can be
changed.

This wi l l  produce blocks o f  the
chosen colour on the screen, though the
timing has to be fairly accurate.

As the time between each screen
refresh is one fiftieth of  a second the
only t imer capable o f  such short
accurate timing is the 6522 user VIA.

This timer operates a count down
process at 1MHz. and is therefore well
suited for the problem.

The VIA actually consists o f  two
timers, T1 and 12. We shall be using T2
as its operation is easier to understand.

We must enter a start time into 12

Extra colours
for your

BBC Micro
and then trap the interrupt generated
when the counter has decremented to
zero. A t  this moment we change the
colour being displayed and then initiate
the next timed countdown until the eight
colours we require have been displayed.

T2 consists of a low and high order
counter. When the high order counter is
loaded the timer begins to decrement at
IMHz.

Before the timer can be used we must

By
KEVIN EDWARDS!

select the timed interrupt mode and
enable T2 to generate interrupts when it
times Out.

After this we just load in the low and
high order counter and on doing so the
timer will begin decrementing. When the
eight colour blocks have been displayed
we must disable any further 1 2
interrupts.

The interrupt generated by T2 passes
through IRQ2V at locations &206 and
&207. To  check that the interrupt
generated is by 12, we must check that
bit five of location &FE6D is set. This
bit is set only when T2 has timed out.

To do this, we change IRQ2V to
point to a short routine which checks if
this is true. Next we allow the interrupt
to be handled back to the operating
system.

The vertical sync is trapped by
altering the event vector and enabling
event four, which occurs at each vertical
sync.

When this event has occurred we
initiate the timer to generate interrupts
at regular intervals, producing equal
sized bars of colour on the screen.

The only problem is that vertical sync
occurs when the electron beam is on its
re-trace period. Therefore the first part
of the timing is done during the re-trace,
resulting in the top band being smaller
than the others.

The colour register. or palette, is a 64

bit RAM located in the video ULA. This
defines the relationship between the
logical and actual colours displayed onthe screen.

By altering this palette we can change
the colours displayed on the screen. The
palette is located at location &FE2 I and
consists of two nibbles.

The most significant nibble is the
logical colour register and the lower
nibble is the actual colour register. By
altering these in the correct order we can
reprogram any of the colours displayed
on the screen.

Changing the colour register in any of
the two and four coloured modes is
rather complex. After changing one
logical colour, the other logical colours
must also be reprogrammed to their
previous "actual" colour.

Program I shows all this in practice.
When run, the eight colour blocks will
be displayed on  the screen. The
*FX 14,4 command at the end of the
program enables event number four.

To disable event four, you enter
*FX 13,4. Entering VIDU20 will then
restore the colours to normal. The same
effect is produced in any mode other
than Mode 7 — try it and see!

The colour bars appear to  shift
slightly. This is owing to higher priority
interrupt passing through IRQV I being
serviced first. It means that the routine
has to wait until the more important
interrupt has been serviced before it can
update the colour register.

A word o f  warning. The program
alters the interrupt vector. Therefore
running it twice without restoring the
old vector's value wi l l  cause the
computer to crash.

For this reason you can see it is
advisable to save the program before
running i t  in case anything has been
entered incorrectly.

The original vector table can be
restored simply by pressing Break then
typing OLD to retrieve the program.

October 1984 MICRO USER 5 1



PROGRAMMERS' WORKSHOP

Front Page 51

10 REM EXTRA COLOURS
20 REM Requires 6522 User VIA
30 REM By Kevin Edwards
40 REM (c) Micro User
50 FORL=OTO2STEP20%211900
60 EOPTL
70 .Change.irg2v_vector SEI\ Disa

ble interrupts while changing vector
80 LOA4206:STA470:134207:STAk71\

Save old vector address
90 LOAllInterruptoccurs MOD 256:514

&206\ Change vector to point to new
routine

100 LDA4Interruptoccur5 DIV 256:STA
4207

110 CLI:RTS\ Enable interrupts and
return back to BASIC
120 Anterruptoccuts PHA:TXA:PNA\

Save A and X on stack
130 LOA4FE6D:ANDa32:BEOExit\ Check

if 12 has caused Interrupt
140 .Labell DEC474:13474:AND47:STA
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&72N If so then update colour regist
er

1

et3c

12

150 LDASO:STA473:CLC:40C472:STAXAFE2

160 LDX47
170 .Label2 LDA473:CLC:ADC416:STAl7

3:ADC472:STA4FE21\ Change colour reg
liter

180 DEX:BNELab#12
190 LDA474:BEOExitX Check to see i

f all 8 blocks have been displayed
200 JSRSetup.6522:JMPExit1\ If not

then set up timer for next block
210 .Exit LDAI420:STA4FE6E\ If all

blocks have been displayed disable I
2 interrupts

220 .Exitl PLA:TAXtPLAOMP(470)\ R
estore A and X and jump back via old
Interrupt vector

230 .Setup_6522 LDAIIIDF:AND4FE68:ST
AttFE611\ Select timed interrupts for

240 LOA44A0:STAIR6E\ Enable T2 in
terrupts

250 LDA40:STA4FE6BiLDA117:STAVE69:R

LEAVE REALITY BEHIND YOU WITH

EL EC TR olv

44%11%
MP ADVENTURE GAMES

A new range of REAL-TIME ADVENTURES we believe the most advanced
available for the BBC & Electron: intelligent characters that will move around
independently, multiple command statements, advanced text compression
methods allow even more detail.

• * *NEW*"  SAOIM CASTLE It is said that those who enter the haunted estate of
Sadim Castle do not return! Long ago tragedy struck here and since then many
people have died in mysterious circumstances. Can you uncover the secret and
break a terrible curse!!

* * *NEW"'  VALLEY OF THE KINGS Far away across the desert lie the lost
pyramids of Kaculud, rumoured to contain fabulous treasure and a legendry
golden mask. The pyramids may now have been discovered although strange
happenings have caused the archaeologists to abandon their camp. Your task is to
find the golden mask.

Further titles coming shortly: CROWN OF MARDAN, THE FALLEN EAGLE.

Our original and popular text adventures are also available: FIRIENW000,
WOODLAND TERROR, BLUE DRAGON, SURVIVOR. Please send for full details,

Ica Adventure Prices E l  50 'Cosi E10.50 'Disc) mcluding VAT & postage with UK. State which machine when
owlering Dealer enouiries welcome.

MP SOFTWARE LTD.
165 Spite! Road, Bromborough, MerseysideL62 2AE.

Tel: 051-334 3472

TS\ Load countdown time into 12 c:,
ters, low then high order

260 .1f_an_event.occurs CMP44:BNEEn
d\ Check to see that event is a vert
ical sync

270 JSRSetup_6522:LD448:STAli74N If
it is then set up timer and set numb

er of blocks to be displayed to 8
280 .End RTS\ Return back to event

handling routine
290 DIEXT
300 CALLChange_irg2v.vector
310 74220:14_an_event_occurs M0D256
320 74221:1f_an.event_occurs D1V256
330 7474=0
340 MDDE0:FORIA:IT030STEP3:VD01,10

,MPRINT•This is in code 0
.N:NEX1

350 OX14,4
360 END

This listing is included in this
month's cassette tape offer. See
order form on Page 217.

ALA



ato 12 coun

DIPMBNEEn
t is a vert

ST1474\ If
nd set nuab
ed to 8
k to event

tor
curs M08256
:urs DIV256

3:VDU31,10

n this
r. See

ALLAN, zee, 6os I

TIHE PRINTEDWO14D

JUKI 6100
One Year Warranty
20 CPS: BiDirectional & Logic Seeking
10, 12, 15 & Proportional Spacing
Wordstar Compatible
2K Buffer; 13 Inch Platen
Underline - Backspace -  Lots more
Centronics Interface Standard
AS 232 Interface £54.00 + VAT Extra
Tractor Feed C99 00 + VAT Extra
Single Sheet Feeder £238.00 + VAT Extra
JUK I 6100 E330.43 V A T  = C380.00

BBC/ORIC or DRAGON Package
JUKI 6100 4 CJE PRINTER PACKAGE

£400 Inc. VAT

CANON PW-1080A
Near letter Quality Printer
NI 0  Mode 23 x 18 Matrix: 27 cps
Dra t Mode 11 x 9 Matrix 1 6 0  cps
Full range of Epson F1( 80 Print Codes
Friction & Tractor Feed
Centronics Interface Standard
CANON PW-1 156A (Accepts 15" Paper) Available

CANON PW-1080A E278.26 4 VAT  -  E320
CANON PW-1156A £360.00 V A T  E 4 1 4 . 0 0

PACKAGE PRICE for ABC PAICRO/DRAGON/ORIC
ON PW-10BOA CALI. PR INTER PACKAGE £345 Inc. VAT
ON PW-11 56A C.J.E. PRINTER PACKAGE £439 Inc. VAT

Special RS 232 Printer Bargain
STAR DP8480  (8" Printing) E187,00 Inc VAT

Ideal for BBC tNevotrain/HX20 & Spectrum Int. 1
Phone for lull specification

C.J E. Micro's BBC Printer Packs
For Star, Canon & Jukt Printers include:

1. The Printer
2. Delivery by Securicor
3. Cable to the BBC 1.3 Metres
4. Screen Dump Progam (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.
a  VIEW Printer Dover
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 tor Down loadable-c haracter-set

C I E .  Printer Packs for other micro's include:-
Printer, Cable. Paper, Mains Plug & Delivery

•

l e  en • 0  i r

Large Range of Accessonft nolucletp Disc
Dnves, Pronters Mort,tors always .1 sip*
Plinio' Cables
BBC to 36 Way Centronrcs Type Connector
Dragon to 36 Way Centroncs Type Comecto•
Om to 36 Way Centronics Type Connector
Torch to 36 Way Centronics Type Connector
Serial Printer Coon
B C  to 25 way 0 type
EPSON HX213 to 2$ way 0 type
NEwBRA1N to 25 Way 0 Type
25 way D type to 25 way D type

BBC MICROMODEL B £399.00
Electron E199.00

BBC Micro Model B with Disc Int. £46900

111111 C . J . E .  Microcomputers
i n t  D e p t  (MU), 78 Brighton Road, Worthing 1 1 1 1 1 1W. Sussex BN11 2EN (0903) 213900

•

Blank Cl 5/C30 Cassettes Ten tor Ed SO ANY MIX
Send SAE for roe Price Lost

VAT INCLUDED WHERE APPLICABLE
PHONE/CREDIT CARD ORDERS WELCOME

Postage 50p per order or as stated
24 Hr Securicor Delivery

for Printers/Disk Drives C8•00
(SHOP/WORKSHOP CLOSED MONDAYS)

EXPORT ORDERS WELCOME

RING FOR SAMPLE PRINTOUT, FULL SPECIFICAT/ONS & LATEST PRICES
BEST PRICES & BACKUP ON THE STAR JUKI & CANON PRINTERS

El 5 CO
£15 00
Et5 00
£20 00

ES 50
CS 50EI2 00

EIS 00



ADD-ONS TO HELP
YOUR BUSINESS TAKE OFF.
If you are thinking of upgrading your

BBC Micro, it makes sense to get add-ons
that not only bear a reputable name but
also have been designed specifically to
be used in conjunction.

EPSON,manufacturers of the world's best
printers, now bring you the world's best
drives, including the industry standard
31/2 inch and 5,1,21 inch 40 and 80 trackunits.

These units are assembled in Britain by
UDM for distribution through a dealer
network.
All prices plus VAT

EPSON
54 MICRO USER October 1984

The Double Density Controller has bee
developed and manufactured by UDM
specifically for the EPSON Disk Drives
effectively doubling their capacity whilst'
maintaining compatability with

• second processors
• teletext
• OS WORD 7E

Additionally, a sideways ROM expansic
board has been developed that is fully
compatible with the above.

Send for full details of range available
and prices or ring for your nearest dealer•

& UNITED DISKAIEMORiES
Stanhope House Foironage Rood London NIC 0 1 - 2 6 3 5 0 2 6
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Firmware Review

IN comparison t o  many versions o f
Basic having around 50 or so available
commands. Acorn's 16k BBC Basic
ROM presents a superb superset of the
language. Together with the facilities
offered by the 16k machine operating
system, the BBC Micro certainly has art
extensive command set.

In all there are about 120 keywords in
BBC Bas ic  p lus  around a  dozen
operating system *commands (with a
possible 18 more i f  a DES is installed),
31 V D U  codes, three indirect ion
operators and 156 other *EX CALLS.

Why on earth should anyone want
even more programming commands?

When developing programs in Basic
the writer is often in need of information
at different stages o f  the program
concerning memory usage. variables
used and their contents, states o f  the
function keys, character definitions,
tiling systems in use, and so on.

The programmer may also want
easily t o  edit parts o f  the program,
altering lines o r  variable names and
subsequently removing much o f  the
spaces and comments used i n  the
developmental stages.

It may also be necessary t o  join
separate programs or routines together
or try out the program at various places
in memory.

Furthermore the current status o f
buffers, sideways ROMs or peripheral
devices and invoked OS calls may need
to be assessed without getting involved
in machine code.

This review therefore concerns a
number o f  chips which are primarily
collections of  Basic programming aids
for the BBC Micro. Some also have
additional features such as extended
graphic commands o r  machine code
monitors. The major facilities are listed
in Table I and explained below, followed
by a few comments on each chip.
Memory usage: A  very useful facility
which should provide information on
the current status o f  memory, f o r
example program length. memory used
by variables, amount o f  free memory
and reserved memory and the location
of PAGE, LOMEM, H1MEM. TOP,
VAR TOP.

I use this sort o f  facility regularly
during program development and was
surprised to see it available on only four
of the chips.

This fea tu re  w a s  a lmos t  f u l l y
implemented on  ToolkitB, Caretaker
and ToolkitD and poor on Addcomm,
though the latter did give its limited
information i n  b o t h  decimal  a n d

THE MAGNIFICENT

Seven Toolkit ROMs
for the BBC Micro
compared by M IKE  M A H O N

hexadecimal and gave the space used by
variables without the user having to
resort to subsequent calculations.

To o l k i t D  i n c l u d e d  t h e  r ange
occupied by the program. variables, free
RAM and also any space reserved by
the user. (Note that the space reserved
for variables is only known by any of
these chips after a program has been
run.)

Without doubt the best feature in this
area was *HELP INFO on ToolkitB.
This o f fe red  t h e  above  t y p e  o f
information a s  w i t h  * F R E E  b u t
additional information on the current
status of(iti%, LIST°.  WIDTH, error
messages and more than half a dozen of
the low value * E X  commands — an
extremely thoughtful facility.
Function keys editor: Although pro-
gramming the user definable function

keys on the BBC is  relatively easy,
displaying their contents and editing
them is cumbersome.

A utility to display their contents, or
the contents o f  a selected key, to edit
them, clear them and also indicate how
much room is left in their area in PAGE
&BOO would be useful. A n  optional
preset function key set o f  commonly
used routines would also be welcome.

Again, on l y  f o u r  o f  the R O M s
supplied function key commands, and
these were rather limited allowing only
visualisation a n d  edi t ing o f  the i r
contents. Caretaker was unique and
useful in allowing for the direct saving
and loading of function key definitions.
but unfortunately had none of the other
facilities mentioned above.
Renumber/move lines: BBC Basic
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Firmware Review

From Page 55

already has a renumber command — not
present in most other Basics — which
allows whole programs to be renum
bered after specifying a starting line
number and the desired increment.

This facility intelligently sorts out the
GOTO line number values as well.
However i t  is often desirable during
program development to renumber only
part o f  a program — for example. to
insert extra lines — while keeping the
already well ordered remainder intact.

It is also sometimes necessary to
move whole sections of a program to
regions with different line numbers —
such as to move whole procedures
within a program — without the labour
of editing using the copy key.

The first o f  these facilities, partial
renumbering, was available on four of
the ROMs with varying degrees o f
implementation.

The second feature, block move, was
only present on two of these and also on
Toolkita The *RENUMBER corn-
mand on Caretaker was fully imple-
mented in carrying out both of these
actions. In my opinion both facilities are
an essent ia l  p a r t  o f  a  B a s i c
programmer's aid.
Find and replace: While coding a Basic
program i t  is easy to forget which
variable names have been used or where
they appear within a  program. The
programmer. or user trying to follow
someone elses program. may wish to
seek out all occurrences of. or lines
containing, a particular string or Basic
keyword.

Furthermore, when debugging a
program it is often found that variations
in the spelling of a variable or procedure
name are the cause of much trouble and
need to be readily amended. Also the

Toolkit (Beebugsoft)
This i s  a n  excellent Basic

programming aid with easy to use,
and easy to remember, commands
and good documentation. Its best
feature without doubt is  its very
informative s t i  .INFO command.
though its menu o f  'find" utilities
was also very good. There are some
areas for improvement, especially in
its cross-reference and variable
dump features.

Other useful utilities offered on
this chip are a memory dump, screen
save and Commodore style screen
editor.
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Addcomm (Vine Micros)
This was not really up to the mark

as a  first division toolkit chip. A
number o f  features were either
missing o r  poorly implemented.
However its forte was the wide range

final versions of programs — are there
such things? — may require variable
names or certain strings to be altered or
replaced. This latter requirement may
help in reducing the length of a program
to save valuable memory.

The fundamental importance of this
facility is emphasised by its inclusion on
all seven utility chips. The commands
relevant t o  these requirements are
related to the words FIND. SEARCH,
REPLACE, E X C H A N G E  a n d
CHANGE.

The ideal utility would detect any
type o f  string, variable name o r
keyword anywhere within a program or
selected part thereof and would include
a wildcard option for misspellings.
Similarly, the exchange facility should
also o ffer  a  selective o r  global
replacement option.

The options available on the seven
chips reviewed here varied enormously.
Strings and variable names could be
located and replaced with all the chips.

Basic keywords, however, could also
be located with all ROMs. but were not
replaceable with Toolstar or Molitool.
In addition, locating Basic keywords
with Caretaker and Aids II was fussy as
the numeric tokens or complex codes
were needed.

On Addcomm, Toolstar, Molitool
and ToolkitD you simply type in the
Basic keyword. On ToolkitB i t  is
preceded by the character.

All the chips except Molitool and
ToolkitD offered a wildcard facility in
the search str ing, and th is  was
particularly extensive on Caretaker.

When searched strings, etc, had been
located, the utilities responded either by
listing the respective line number only
(Molitool. Caretaker), by listing the
lines a n d  contents  ( To o l k i t D .
Caretaker) or by listing the lines and
highlighting the particular string (Tool-
kitB, Addcomm, Toolstar, Aids 11)— the
latter option being the most useful.

The utilities also varied somewhat in
specifying the amount of the program
which could be searched or replaced
from global t o  selective range or
individual lines or a mixture of each.

The replace feature was most
versatile rough ly  i n  the  o rder
Addcomm. Aids I I ,  Caretaker and

of new graphics commands and Logo
like statements included on a chip,
along with programming aids.

Overall, this chip still represents
good value for money. (See more
detailed review on Page 140.)

Toolstar. where individual lines could
viewed before deciding whether
replace or not. The latter option was n
readily available on the other thr
chips.
Cross reference and variable dumps:
completely implemented cross referen
utility would list against every variab
and every keyword and every referen
to a line number within a program. th
line number at which they occurred.

None of the chips had such a utility,
though Molitool was nearest with it(
*VLIST command which cross refer

Caretaker (Computer Concepts)
Another excellent example o f  a

Basic too/kit ROM, certainly first
division stuff A number of features
are better implemented than on
Beebugsoft c 7bolkit though they are
slightly more difficult  to use and
remember. Reference to the well
written manual, however. leaves no
problems in getting the commands towork.

This chip also has facilities for
switching the cursor on or off setting
tabstops and single key entry o f
keywords (an Electron emulator!). I
still wonder why there is no verefrcomntand though.
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only limitation was the requirement to
dump each type of variable separately.
There was no "dump all variables"
command.

This limitation was also present on
ToolkitB, though it did, like Caretaker,
produce the numeric variables contents
in both decimal and hexadecimal
format. Caretaker, however, allowed for
the dump of all variables or a selected
type.

In contrast. only the "dump all
variables" option was available on Aids

The variable dump was most limited
on Addcomm. which merely listed the
%ariables currently used and not their
contents.

I would not buy any chip solely as a
Basic programming aid unless it had a
decent variable dump.
Shorten program: Free memory in the
BBC Micro is usually scarce. Programs
are often required to be as short as
possible just to fit in the space available.
let alone run.

Furthermore, it may be necessary to
reduce the length of a program which
worked in a cassette-based machine in
order to run i t  on one fitted with a
memory-gobbling upgrade such as disc,
econet or teletext. Another reason for
reducing program length is to make it
run more quickly.

Editing out each unwanted space or
REM statement and creating multistate-
ment lines i s  tedious. Therefore a
shorten program facility is definitely in
the class "every toolkit should have
one".

Four of the seven toolkits tested were
able to remove unnecessary spaces
and/or REM statements. In addition.
Addcomm could remove just REM
statements.

Only Addcomm, however, allowed
selection of the range to be compacted.
Unfortunately two chips, ToolkitB and
Addcomm, were careless in removing
REM lines referenced by  GOTO
statements.

Only Addcomm and Caretaker had
the extra facility of creating multistate-
ment lines to save memory.

Undoubted Caretaker was the most
complete program shortener. It is just a
pity i t  doesn't tell you how much
memory has been saved when it has
done its job.
Lengthen program: Having gone to all
the trouble to shorten a program in
order to save on memory. the program
may have become rather unreadable —
especially i f  many multistatement lines
are present. A  facility to  add extra

Toolstar (Pace)
Both Basic and machine code

programming aids are implemented
on this chip. Unfortunately with
regard to this review the latter far
outweigh the former in capabilities.
As a  Basic utility chip i t  is not
adequate.

It did, however, have a  useful
*RESET command and some disc
editinglformatting features. Also
*CON' allows conversion between
decimal, hexadecimal and binary.

I cannot leave this one without
mentioning the manual. I t  is long
(127 pages), compreitmsive and full
of useful information. The most
annoying feature of this utility was
that blinking purple star!

spaces and disarticulate multistatement
lines is  therefore quite helpful, par-
ticularly for listings.

All the chips except ToolkitB had
some facility for improving legibility.
Caretaker. Aids 11 and Toolk i tD
allowed whole or selected parts o f  a
program to he listed on screen or to the
printer with multistatement lines taken
apart, and, in the case of the latter two,
with extra screen colours and indents to
highlight features.

This process was limited to a specific
line on Addcomm, though it could be
combined with the find utility to list a
whole program in this way.

Molitool did not break multistate-
ment lines, but did add spaces to give
extra clarity i n  listings. Toolstar's
*FLIST added useful information to the
listing for machine code programmers
in putting line memory locations in the
display.

Aids I I  and ToolkitD were slightly

Aids I I  (Softsmith )
A different approach to the others,

as most commands are menu-driven.
Although Mani '  o f  the Basic
programming aids are implemented,
and often quite well, too MO Ply of the
really useful options, such as
memory ittformation function key
editor, program shorten and verify,are missing.

These deficiencies and the difficult
to use manual put this in my seconddivision class.

Like Too/star, this chip does offer
the machine code programmer a
memory dump and disassembler.
Aids II also has the option to set each
key to bleep when pressed.

more adventurous with this facility than
Caretaker, though the latter was slightly
easier to use.
Verily a saved program: BBC Basic is
unusual in not having a verify command
to check that a saved program will load
properly and is a perfect replica of the
original still in memory. However only
three of the toolkits have rectified this
omission.

ToolkitD's version was the weakest
and merely responded with "verified" or
"verification failure". ToolkitB either
"file verified" or  "failed at ( h e x a -
decimal address)" following which the
program could be checked using the
memory editor.

If a file did not verify then Addcomm
gave the most useful information in
listing the offending Basic l ine,
highlighting the corrupted code and
showing the memory location i n
decimal and hexadecimal. There was a
feeling of insecurity using Addcomm as
no message was given i f  the program
verified successfully, leaving the user
wondering i f  any checking had been
done at all.
Repair a bad program: Surely there can
be no user of the BBC Micro who hasn't
cursed at the inevitable "Bad program"
error message following loading, alter-
ing. 01-Ding or rerunning a Basic or
machine code program.

Certainly the writers of these toolkits
must have suffered this problem
frequently. as a utility to repair a had
program was included on all the chips
tested.

All worked adequately though it was
difficult to test every possible program
corruption against each chip.
Move a program: The ability to move
the whole of a Basic program to a new
position in memory and reset PAGE is
available on five of the toolkits.

This facility is most useful when a
program requiring lots of memory has
been loaded from disc or telesoft and
needs to be downloaded to SLEW in
order to run.

All the five toolkits were able to move
a Basic program up or down in memory,
reset PAGE and facilitate a run without
further modifications.

Toolstar's *MCOPY was the most
difficult to use as it required knowledge
of the program's start and end addresses
in hexadecimal.

The *BSHI FT command of ToolkitD
was the most flexible as whole Basic
programs o r  specified chunks o f
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fl little bit of magic from
MERLIN COMPUTER PRODUCTS

A N  UNBEATABLE COMBINATION! A WORD PROCESSOR
A N D  DATABASE WHICH CAN BE INTEGRATED.

MERLIN SCRIBE /-•
The first professiona
word processor
for the BBC
disc system.

Scribe is a screen-oriented, integrated word processing
system specifically designed for non-technical
personnel. Text and command functions are fully
prompted.

The program comes in a chip with five minute fitting
Instructions, a 51" floppy disc containing the printer
driver and a comprehensive instruction manual.
Among the many features available are:
•  C r e a t e  up to 255 pages in a single document.
•  Screen user selectable 40 or 80 column with choice of
background and text colours.
•  i nse r t  text at any page on the document whether
currently in memory or not.
•  Power fu l  editing commands:
Move, copy and delete with affected text displayed in
reverse video. Will move or copy within a page or to any
other page in the document.
•  W o r d  search and replace i t e m  by item or globally
throughout the document.
•  " G o  to page..—  next and previous using up and down
cursor keys or go directly to page numbers
•  O n  screen underlining.
•  F o r m a t  line controls document width and allows setting
of right and left margins.
•  Ta b s  set on format line as required.
•  Automat ic  centre and decimal tab.
•  Te x t  reformatting.
•  S p l i t  page and dynamic page break display
•  W o r d  count and display of cursor position by column & line
number.
•  W i l l  use disc surfaces 0 to 3 as allowed by the BBC system.
•  A i l  disc filing operations menu driven, eg. re-name, copy,
delete document, compact and catalogue disc, etc. No
knowledge of the disc system required.
•  E x e c  document a l l o w s  conversion of BASIC programs
for editing by word processor and then re-conversion back to
either text or program files.
•  F i l e  merge o n e  or more documents or other text files
may be merged in sequence from any disc drive between 0
and 3.
•  Automat ic  page numbering with page number insertion
at any point on the page.
•  Headers  and footers.
•  To t a l  facility print module including selection of serial or
parallel output, global printer control codes, page numbering
offset, print from page to page, repeat print, etc.
•  Selection of up to nine user definable keys for insertion of
printer control codes into text, with up to five codes
allocated to each key.
•  Cont ro l  number of page display lines for scroll speed
increase.

The program comes attractively packaged In a simulated
leather grain wallet which contains the manual, disc, chip &
function key legend strip.

fiS M I C R O  ( I F F 3  O c t o b e r  1 9 8 4

MERLIN DRITeBeSE
Merlin Database is a database system designed
exclusively for the BBC disc based computer. It provides

for the structural input of text and numerical data
which is stored permanently as a record on the
computer. A group of records constitutes a

database. Any  number of databases may be
created using Merlin Database.

Once created there are sophisticated facilities
available for searching, selecting and drawing off

information from the database by means of defining
the search characteristics. This information can then

be formatted for producing printed reports, lists etc.
Performance
•  Maximum records per database 4000 •  Max imum
record size 1800 characters •  Max imum no. of fields 32
•  Max imum no. of characters for any single field 900
•  F i n d  any record in 2 seconds via key field access
•  Search every character in a 100 kb database in 29 secs
Field Types
•  Numer ic  — up to 9 digits •  D a t e
•  S u b  fields for economic disc usage i.e. specify average
& maximum field size
Data Search
•  Search results directory held with database on disc
•  D a t a  can be passed to mall merge and report writer
•  1 6  level conditional search
•  Search conditions include 'not', › ,  <, -
•  W i l d  card
•  Database automatically sorted by key field
•  Databasse can be set to re-sort to any alternative set of
key fields
Report Writing
•  Database will integrate with Merlin Scribe word
processor
•  F o r m a t  printer output with simple forms editor
•  H i g h  powered forms layout & editing using Scribe (ails. rt.
Justify)
•  Ari thmetic calculations & accumulators
•  Conditional report writing
•  S e m i  programming facility for forms & report generation
Other Facilities
•  Mall merge using Scribe • Conditional mail merge
• Automatic reformating of lines •  Capable of conditional
transfer of information between databases.

Database comes in chip with manual, simple fitting
Instructions & systems disc. Also planned is the production of
Database integrated with the Merlin Scribe word processor In
a single chip although the database is designed to integrate
easily with Scribe in a separate chip.

MERLIN DATABASE €49.00A s k  —MERLIN SCRIBE E59.95 G a m
MERLIN SCRIBE/DATABASE €95.00
Prices include VAT. Price and specification subject to change
without prior notice.
Credit card orders accepted. Special discounts for
educational establishments and dealers.
MERLIN COMPUTER PRODUCTS M I X O N  LTD'
35136 SINGLETON STREET, SWANSEA SA1 3 0 N
Teh (0792) 46798013 lines)
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By Choosing a TAXAN
BP810 or KP910 NLO dot
matrix printer from Kaga,
you can count on getting
the yefy highest quality,
reliability and value. e a .

Both printers offer all the standard features
found in dot matrix graphics printers.
But really excel when it comes to Near Letter
Quality (NLO) printing, producing output that
&piers or exceeds the quality of printers costing
considerably more

EENAluggs
The KP810 and KP910 share some very
impressive features: •  160 cps print
performance. •  NLO double pass printing —
selectable at switch on. MI Unique incremental
pnnting mode. •  Friction feed and tractor feed.
I  Standard Centronics interface (serial option
bailable). •  Fully compatible with all popular

software packages, including Lotus 1-2-3,
Applewriter, Word wise etc.
The K P810 has a built in roll paper holder. The
KP910 will accept extra wide paper (up to 17') —
printing 156 char/line normal print.

With all these features you might expect to pay
more. But at around E299 for the KP810 and
E399 for the KP910, these printers give excellent
value for money.

All prices ex-VAT and correct at time of going
to press.
TRADE AND OEM ENQUIRIES WELCOME.
AVAILABLE FROM W. H. SMITH AND OTHER
PROFESSIONAL DEALERS NATIONWIDE.

OVAIN

111111111111111111moiiiiimmonnan

A\
KIP.1-3.08 MULTIPURPOSE TYPE

PRINTER BUFFER

84K RAM buffec.
expandabie to 256K, caoatie ot controlling wo
separate printers at one lime a n d  more

RING 0442 60155
FOR DETAILS

EXCLUSIVE UK DISTRIBUTOR. TAXAN IS THE NEW BRAND NAME FOR PRODUCTS MANUFACTURED BY KAGA ELECTRONICS CO. LTD.

Whatever your system... Insist on MO TUN
Dula Efficiency lid
Computer Peripherals Division. Maxted Read, Hemei Hempstead, Herts. HP2 7LE Tel. (0442)60155(20 lines) Telex: 825554 DAT EFF G



Firmware Review

RUM Tool A d
Version
Code length
Supplier
Cost
Signature presence
Memory used
Documentation
Prefix
Commands

1.21
81,

Beebug V i n e
/21

25f
32 pa 7 2

B
I -../ 2 1

Memory usage *FREE I v
*1-LINF

+ 4  4 - +

Function kess
editor

— -

Renumber lines

Move lines

*REM)
+++

*L1T1L3
+ 4

Find

Replace

*IITILI F I N E
4+++ + +

*UTIL2 G R E I
+,(+) SREP

-1-4

Cross reference

Variable dump

*LIFIL,t
+

*LITIL.5, V A N
++-t+) ÷

Shorten *PACK S M P A
++ L L R F

+ +
Lengthen!
clear read

—
1ST r
+( + )

Verify program *CHECK R I P (
+ 4  - 4  4•  +

Repair program *REC01/ o D p
+++  + +

Move program *MOVE -
+++

Merge programs *MERGE -
++

Other commands *MENIOR c o m
*CLEAR kR
*EDIT
*NEW T O
'OLD 0  R /t
*ON/OFF,
*REPORT)-00 c

*ONE i p h i c

*SCREEN

•B' 0
ccored

From Page 57
machine code could be moved around in
memory.
Merge programs: Finally, in the main
list o f  facilities compared, i s  an
alternative to  BBC Basic's *SPOOL
command for putting program parts
together.

In practice this facility is mostly used
to append already saved procedures to a

.Uo/jtoo/ (Molimerx)
Compared to the others this chip

seems rather expensive in view of its
sparse command set and the poor
implementation of  some of them.

Even so it is almost worth having
just fo r  the brilliant, though not
perfect, variable dump and cross
referencer. Certainly the other
toolkit writers should lake good note
of the standard to attain in this area.

Molitool also offers a  useful
screen display o f  all the current
character definitions (*CHAR).
another facih'ty that could become
standard on toolkits.

Molitool's manual was the only
one deviating from the now usual A5
format. There i s  also room fo r
improvement in  the clarity o f  thedocumentation.

program in memory. This feature was
poorly implemented on Aids II and was
for appending one program already in
memory to another.

On ToolkitB *MERGE did the job
adequately and informed the user when
similarly numbered lines had been
overwritten. The same command on
Caretaker and ToolkitD was even more
unfriendly as these ROMs did the
overwriting or even subsequent renum-
bering without telling the user.

The latter two. however, did have the
added bonus o f  being able to insert

Toolkit (Dataw are)
A novel, but eventually annoying,

feature o f  this chip is its security
aspect. From switch on, between the
beep and the bop sound Toolkit asks
for a password. I f  you get it wrong
after three tries the owner's name
and address appears on the screen,
the keyboard is locked and an alarm
sounds. (Fortunately you can buy
this chip without the security
feature.)

After getting through this I found
Data ware offered a rather unusual
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appended programs from a tile into the
main program even if line numbers were
similar. The new program could then be
renumbered.
Conclusions

A variety of  useful and often well
thought out facilities are available on the
seven ROMs tested.

Overall, the range and implemen-
tation o f  commands on Beebugsoft's
Toolkit and Computer Concept's
Caretaker probably makes them the
best of the bunch.

These chips seem to  provide no
incompatibility problems when used
alongside various other ROMs. includ-
ing the Watford DES.

Their use o f  prefixes B  fo r
Beebugsoft. C for Computer Concepts
and also T  for Molitool — help to
discourage command clashes, but i t
may have been even safer to provide a
function to shut off unwanted ROMs
from the toolkit.

Further improvement, particularly in
the areas o f  a  fu l l  HELP terror
checking) facility, a  complete cross
referencer. and full variable and array
dumps is desirable.

None o f  the chips offer much
information on the status of peripheral
devices such as disc drives, printers or
speech processors nor on visualisation
of extraneous end of line spaces. I look
forward very much to updated versions
which rectify the deficiencies, improve
implementation and also provide com-
plete tube compatibility.

Finally, what  about a  decent
TRACE/STEP facility to supplement
the awful BBC version, bringing it up to
the standard of  the Commodore Pet
Toolkit which had this way back in
1979?

Perhaps the first 16k Basic (plus
machine code?) programmer's toolkit
for the BBC may achieve all this first
time around!

choice o f  commands for a  Basic
programming aid. Not present were
function key editing, variable dumps.
cross referencer and clever renum
bering, but included were keyboard
lockouts. CRC checks and an
archival disc to tape and vice versa
loader.

One facility implemented on this
chip which every other should have
had was the proper error reporting
aid which marks the character(s) at
fault. In addition the dOCUMentatiOn
was quite good.



TooWit
1.21
8k

Beebugs
£27

32 page

27

*FREE
*HINE()

+ + + +

*RENUNIR
+++

*UTIL3
-4 4-

*LITIL4
•••

*(JTIL5,6.7
++(+ )

*PACK S,
+  -4

*CHECK i R I F Y
+ +

+ +  +

*MOVE
f —+

*MERGE
+

•MEMORY
*CLEAR
*EDIT
*NEW
*OLD
•ON/OF 1
*REPOR 1
*ONE
*SCREEN

Addeomm
1.00
8k

Vine Micros
£28

256 bytes
72 pages

21 (40)

MEM

FKEYS

4 -*UTIL1 ran FIND range
+ + +  4 + +

*UTIL2 r G R E P L  range
++(+)  S R E P L  range

.-+++

INAR range

114PACT range
LREM range

r+ ( SL)range

*RECOVE • D P R O G

DC OM M

IHN/WIN
)TO
IFORIGOS/R EP
iT
)GO commands
raphic commands

Caretaker

1.00
8k

Computer Concepts
03.35

yes

30 pages

18

*STATUS

*KEYSAVE
*K EYLOAD

*RENUMBER

*EXCHANGE

*LVAR P

*LVAR E,I.S.A
++(+)

*SQUASH S.R.M

+  + +

*EXPAND range
+ +

*RETRIEVE
4 + +

*MOVE
+++

*MERGE
*INSERT

+ +(+)
*CURSOR
*PARTSAVE
*TABSTOPS
*NO TAB
*SINGLEKEY
*NORMALKEY

1

Toolstar
1.77
6.5k
Pace
£34
yes

127 pages

12(23)

*EKEYn

+ +

*OPEN

*FIND
+++

*REPLACE
++

*ELIST

*FIX
+ + 4 -

*CONV
*RESET
*MDUMP
' MR OM
*MCRC
*EXTEND
4 disc commands
6 machine
code commands

Aids

2.10
8k

Soltsmith
£25

24 pages

*AIDS S
+++

*AIDS V
++(+)

*AIDS L
*LUST

+ 4-+(+)

(*AIDS S)
+++

*EMERGE

*AIDS D
*AIDS M
*AIDS B
*AIDS P

M °Wool

0.21
8k

Molimerx
£33.35

9 pages

11

*ENK EY
+ +

*VLIST range
+++0- )

*VAL %, S. 0
+++(+)

*PAD

*MOVE
+++

*CHARS

roolkit

1.02
8k

Dataware
£22
yes

30 pages

20

•BMEM

+ + +

*BMOVE
+ +

—
•BLIST range
*BUM

4- +

*BS/111-T
+ + + +

*BM ERGE
•BOVERLAY

++(+)
*ARCHIVE
*RETRIEVE
*BCRC
13EQUIV
*LOCK
*UNLOCK
1BREPORT
*BROFT

or 7Y suffix has been added to Toolicit throughout the text and in the table to distinguish the two chips. Facilities are
red as +  (poor). +  4- (satisfactory), + + +  (good) or ++  ++ (very good). (  )  indicate haV marks. — indicates not available.
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K  C O M P U T E RAY-ESS PRODUCTS
PROFESSIONAL
PROGRAMS FOR
THE M O D E L B
AND ELECTRON

Alp
I 'OUSE OF HORRORS 030E) t6. 95

Turn off the lights and gather aro. .1 'or the most Creepy game of the year. How you laughed at those superstitious tools in the village wnen they warned you not to go flea'
the old house, The climb up the rocky path under the afternoon sun was swift and within an hour you hed passed through the outer gates of this one* great house The dus-
and cobwebs hadn't bothered you as you climbed the old stairs to the towers on the tap level, Ord you notice how low the sun had fallen before the sounds of locks clicking
reached your startled ears) How can the moon be out already and what's that moving towards you,?? This all action game will have you ducking and diving from the
GHOSTS and ZOMBIES, and matching wits with a MUMMY. WEREWOLF, and VAMPIRE, 5  floors full of odd CORRIDORS, BROKEN FLOORBOARDS, and riddled with
SECRET PASSAGES serail you. Superb sound effects and graphics. Can be played using either keyboard or joysticks To  table. Pause option.

EARLY YEARS IBIlE1 For children between 3-8 years of age.
These two packages give an adult of older child a means to take a
younger child through a series of simple game type tasks to
enforce ideas The emphasis is on leaf fling through fun TooiCs
,oveied include subtraction. eddition. recognition, colour. shapes,
''tee. sounds'notes co  ordination distances. estimates. directions.

EARLY YEARS 1
40 MICKEY THE MONKEY arid his apple tree make subtraction tun
B) COLOUR BLOCKS bring sizes and colour into perspective
C/ MERRY MUSIC turns the keyboard into a musical keyboard.
D! FUNNY FACES presents a line uo, which one is the suspect'
El FRED THE FROG needs co-ordinated help to get across the pond

EARLY YEARS 2
A! THE POND seems very active today •
Ell SPEED is required to keep the cake an the conveyor belt.
CI DIRECTIONS seem to be needed by everyone in Orion village
CO ORDER the blocks.
E! S ID  THE SPIDER needs some help to get Out of the mate.

99% OF ALL BBC
SOFTWARE CAN NOW BE

PLAYED ON JOYSTICK
Wizard Development have brought out two simple-to-use accessories for your BBC Micro that will enable you to not only make the

most of your machine's capabilities, but enioy for the first time full ioystick control over almost the entire range of BBC Software.
JOYSTICK

INTERFACEE 175oPlus P&P*

• Peg k m :  kilts ne bOp singlf. Items. Et 00 special of t ,

67 M ICRO USER October 1984

EACH TAPE ONLY E5.95 (Except H.O.H.)

Converts keyboard only games to hill
joystick control, can be used with any
existing BBC loysticks. No software

required. simply insert the
tOY ROM

JOY ROM

SPECIAL MAIL ORDER OFFER. THE
ROM AND INTERFACE FOR

CHEQUES MADE PAYABLE TO E 2  • 9 5WIZARD DEVELOPMENT 9 P i u s  P&P*

Watch out for HOUSE OF HORRORS at local dealers
Dealer enounies welcome
All prices are FULLY inclusive for UK orders.
Please add Et per tape for non-UK addresses
Cheoues/P.O's should be made payable to
KAY-ESS Computer Products
When ordering please slate BBC or Electron_

Available tor.
tE.l Electron (8)  BBC Morin; ft

FREE wi th  all orders lExcept W O N . )
our 3  level version of

NOUGHTS A N D  CROSSES!!!

E Plus P&P*

Joystidt
CompaPible

A
4111111E=EPIEMIIIIIIMIls

A r i r t A i r W a t i

ALSO AVAILABLE:

STAR HAWKS a  (E) - DESIGN (B) (E)
- HANGMAN (BI (El - SPACE TRAFFIC
CONTROLLER (B) (E) • HORSES (BI (El

SPACE TANK IA)

KAY-ESS Computer Products,
11 Buttercup Close,
Romleighs Park,
Herold Wood,
Essex RM3 OXF.

Now use arty Atari type joysticks on
your machine i two joystick socketsl

Also available Ouickshot II joystick at
only E9•95 plus P&P'

AVAILABLE FROM ALL GOOD COMPLITI
DEALERS OR DIRECT AT OFFER PRICE
FROM WIZARD DEVELOPMENT,
22 CARVER STREET, SHEFFIELD SI tIF
Dealer and distributor enquiries
welcome. Telephone (0742) 752732

25
25
We r.
canc.
30 bc
and a
We a
&we.
Ever:
with
carry
To ol
We ac,
etc. W
If  you
send y

Disci
Lonc

Prici
or del
Nam
Addr

Postc
To:



I td go nea•
se t h e  dus,
Pcks cl ick ing
-1 the
Pd voth

SIGN 1131 (El
CE TRAFFIC
RSES (B/ 1E1

)ducts,

make the
*ware.

kystkks on
sockets!

I loystick at

OD COMPUTE
)FMR PRICE
AENT,
MELDS! 4FS
!aquiries
742) 752732

Half a box
is better
than one?

Disco Technology Limited, Lex House, 3/6 Alfred Place,
London WC1, England. Telephone 01-631 0255,

plus VAT and P + P
25 d/s did disks + box E39

plus VAT and P + P
We ran the advertisement opposite to move some stock left from a
cancelled order. And move them it certainly did. We're still selling around
30 boxes a day, that's over 30,000 disks a month. So we bought some more,
and are going to continue selling at the same price.
We also got a lot of people on the phone asking if we could supply slightly
fewer disks, and as you see, we're now offering boxes in 25's as well.
Every order of 25 or 50 comes packed in the same rigid plastic storage box
with four dividers, we've kept the same high specification and all disks
carry our two for one guarantee.
To order, rust clip the coupon below. Personal callers welcome.
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 please post or telephone your order and we'll
send you a proforma by return.

Please rush me
( c i t y ) storagebox(es)filledwith50s/sideddisksat09.50each.
( q t y ) storagebox(es)filledwith50&sideddisksatE87.25each.

(qty) storage box(es) filled with 25 sfsided disks at E33.65 each.
_(qty) storage box(es) filled with 25 disided disks at E47.15 each.

(qty) empty storage box(es) at El I
Prices include VAT and P + P. I enclose cheque for

or debit my Access card no.
Name
Address

Postcode   T e l e p h o n e

Signature

To: Disco Technology Ltd, Lex House, 3/6 Alfred Place, London Wel.

50 sis did disks + box E50
plus VAT and P + P

50 (Us did disks + box E75
plus VAT and P + P

ne „ ,

'1•3

)(Iran

—4



ROBIN N I X O N  discusses
ways to help disabled
people communicate
with the micro

OFF
OFF

OFF
ON

00
01

0
1

ON OFF 10 2
ON ON 11 3

MANY readers will be typing in some of
the listings printed in this issue of The
Micro User.

Disregarding typing mistakes, this is
the simplest, quickest and most effective
means of accessing a micro we have yet
invented.

The keyboard is so standard to most
people that if it were not there it would
be sorely missed.

It may seem that I  am stating the
obvious, but there is a group of people
for whom the keyboard is and will be —
perhaps forever — a closed door. 1 am
talking about the severely disabled.

There are alternative inputs now
available that can be used by some
disabled people, notably the mouse that
is used to control Apple's Lisa and
Macintosh.

There are also some forms of input
that have been designed especially for
the disabled which, due t o  their
simplicity, can also be useful to able
bodied people.

In attempting to  overcome the
communication difficulties of disabled
people — many of whom are severely
speech impaired — it is necessary to start
by going back to the micro's natural
language, binary.

Having only two states (on or off), it
is ideal for someone who may have
control over only one muscle and
therefore can only use one switch.

There is really only one workable
system for a one switch user, and that is
a scanning matrix display as shown in
Figure

On pressing and holding down one
switch a cursor scans across the display
at a pre-selected rate. Each column in
turn wi l l  be highlighted. When the
column containing the desired character
is reached the switch is released.

Pressing the switch a second time and

A B C D E F  G
HI  . 1  I C I ,  M N
OP Q R S T U
•  W X Y  s p
0 1  2  3  4  d e l
5 6  7  8  9  r e t

Sp : Space d e l  : Delete ret  : Return

Figure I: Alphanumeric
scanning matrix display
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ALTERAT
I;

Switch Switch 2 Binary Decimal

Figure T h e  four possible states available from two switches.

again holding it down will cause each of
the characters in the column to  be
highlighted in turn. When the chosen
character is  reached the switch is
released and the character entered into
memory.

As might be expected, with each extra
switch added more bits of information
can be input. Using two switches you
get four bits to play with. (See Figure II.)

However you normally only have two
bits, rather than four, as the "all off"
state, where neither switch is pressed,
cannot easily be used and many two
switch users can only press one switch
at a time.

With many severely disabled people
two is the maximum number of switches
that can be used. With two switches
scanning the matrix becomes easier.

The first can be used to scan across,
the second to scan down and the first,
pressed a second time, to "enter" the
chosen character. Listing 1 is just such a
program.

This program can be used to replace
most inputs. However, in cases where
other characters than those in the
matrix are required, you could use the
sign as a toggle switch between this
matrix and one of your own choice.

For example, replace lines 100 and
260 and add lines 350 and 360 as shown
in Listing

The program wi l l  now alternate
between an upper and lower case matrix
each time i s  selected.

Using alternative displays is a useful
feature tor disabled people as it means Listing I

ach o f  t
ccessed I

they do not have to scan through in d one tc
huge number of characters of a knd Retur
comprehensive matrix. This al:

Selecting @ is  the equivalent .hether o
Prograipressing Return.

There are many small adaptatiOut the
that can be made to some programs tl; advent
are useful to both keyboard and itost corn]
switch users. 1  the seri

For example, many programs c t e d  b
the user a menu of some sort. Us. o d e  7
procedure such as the one descr0 scanni
above you could replace the Inp insert
command. e  chara,

But a  simpler means o f  seleculd som
between items in a menu is to highlitar acter

10 12":0111,50 2 4 : P R I t i
20 •112,50 1 6 0  DEF
30 NODE7:PRINTIS:PROCINPUTt0, FORM

T030 1 / 2 C C t : 1
100 DEFPROCINPUTIP11%):PROCSCPC

"IVD1131,P0% 1 7 0  DEE
110 PROCSC311F 8%213 THENPRItiii180 FRI

ROC 1 9 0  CC1
120 IFB%2127ANOTS01•THENTS211160T022(

$,LECTS1-1):PRINTBS0801.0110zEL1200 CC1
%2127THEM110 1 1  DP120

130 TS2TOBS:PRINTBS090T0110 210 60'
140 DEFPROCSCI:FORV14IO24STE1220 CC:

1.131,10,n,131:NEIT:F0RM20.106F1230 CC:
20T02: VD1.131,1141 n*2,140'11412 WU: PROI
71111:NEITYY%,IXLVD1131,11,20 240 CC'

150 PRIIII•V 11XYZE '1;CHRS25112 PI
31,11122:PRINT10 12 3 4 ,  Ernini
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PROCINPUT

PROCSC I
PROCSC2

PROCSC3

PROCADVL

of them in turn. This could be
ssed by two switches -  one to scan
one to select -  or by the arrow keys
Return.

This also avoids the need to check
(her or not an input is valid.

Programs that require the user to
ut the same word many times, such
adventure games, could include the
I commonly used words - if not all-

the screen so that they can be quickly
cted by scanning.

Mode 7 is the simplest mode to use
scanning because it is only necessary
insert one control character before
character or line to be highlighted,
sometimes a  highlight cancel

aracter afterwards. However the

24:PRINT15 6789  11;:ENI1PROC
160 DEFPROCSC2:NNX:1781111+40416+DPIt
FORFFZ=F6 1 XTOFG2ISTEP2:1 (40ORON%
)=CCIt/1101)FPX+NNZ+1/2131:NEITIENDP

170 DEFPROCSC3
180 F61Z=0:F62Z=10:DF1=0
190 CC1=132: PROCSC2:PROCADVL: FAR=
BOT0220
200 CCZ=131:PROCSC2:DPX=DPX+1: I FOP%
:8P1=0
210 6010190
220 CU=131:PR0CSC2: V01:1=0
230 CC1=132:FGR=YDPLF62X=VDPLPR0
2:PR0CADVL:IFADX=1 6010260

240 CCZ=131:PR0CSC2:1,011=VDPW:IFY
I:12 PROCADVL:VDF1=0:1FADZ=1 601.018

PROCEDURES
Called with two parameters which tell the procedure where
to print the line to be input -  as with PRINT TAB(X,Y).
Displays the matrix on the screen.
Used when scanning to place alpha blue characters in front
of the characters being scanned, and alpha green after them
-  to keep the rest of the display the same colour.
Calls PROCADVL to determine which of the two buttons
is pressed (if any) and then either calls PROCSC2 to show
the current column or character being scanned, or returns
to PROCINPUT with a selected character.
Waits until a switch is pressed and returns with AD% equal
to either one or two. For people who do not have access to
paddle or joystick inputs, PROCADVL will accept the keys
“Z"  and -X"  as switches one and two. Although the BBC
Micro is capable of interfacing in many ways, we chose the
ADVAL (Analogue to Digital VALue) port as this seems
the simplest to use. As in Figure II, A M A I O )  AND 3 will
return a value between 0 and 3.

graphics modes can offer  more
flexibility.

Modes 2 and 5, having only 20
columns of text, are more suitable for
people with visual impairement. In all
Modes except Mode 7, user defined
characters can be displayed.

This would enable us to replace the 4
and s igns for chosen carriage return
and alternative menu symbols.

See Figure
Drawing i s  something you may

consider inaccessible to a two switch
user, but this is not the case.

Using Logo or another Turtle based
language, i t  i s  possible t o  move
forwards, left, right, pick the pen up and
put it down with only one keystroke,

250 6010230
260 11X=11NNZ0100DPU:IFBX=ASC1P B

Z=127 ELSE IFIIX=ASC11* BZ=13 ELSE IFB
Z=255 H=32 ELSE IF BZ=35 R=96

270 10=CHR$BX:CU=131:PROCSC2:ENDPR
DC

280 DEFPROCADYL:M=0:0I1511

290 AH=ADVAL(0)AND3:IKZ=INKEY101:1
F1ADX=0 OR ADZ:31 AND Ila=-1 PNTZ=0:8
010290

300 IFPNTW PNT1=1:6010330
310 21Z=0:REPEATZ1Z=Z1Z+1:1FIADVALI

0)AND3)=0 PNIX=0:11W00:017.=1
320 UNTILIIZ=200:1Filn=1 80T0290
330 IFI1A=90 ADZ=1 ELSE IF IKX=BB A

D1=2 ELSE IFIKZ0-1 6010290
310 ENDPROC

Carriage return

Alternative menu

Figure C o n t r o l  symbols for a
scanning matrix display

providing the angle of turn and distance
have been pre-set.

In fact, with a little ingenuity, nearly
all programs could allow for two switch
input. Programs that have been written
with an alternative input in mind are
always easier to use for everyone.

I would be pleased to  hear from
anyone interested in writing or adapting
programs for alternative input or from
any disabled people who would like the
catalogue of our program library.

The address to write to is: Robin
Nixon, Advisor on Computer Aids for
the Disabled, C O M PA I D ,  Seven
Springs Cheshire Home, Pembury
Road, Tunbridge Wells, Kent TN2
4NB.

100 DEFPROCINPUTIPX,W:TGLI=0:PROC
SC1:T1=":V11031,PX,OZ

260 11X=7111n440#VDPZ):IFBI=ASC"I" B
X=127 ELSE IFBX=ASC*11 BZ=13 ELSE IFB
1=255 61:32 ELSE IF 8X=35 I61Z=T6LX1.1
:IFI6U=1 PROCALTERNATIVE_NATRIX:00
1,PIAPRINTI1:111%=0 ELSE IFN:35 TS
LX=0:PR0CSCI:VD031,1%0Z:PRIN1TI;:Bt=
0

350 DEFPROCALTERNATIVE_NATRII:FORVZ
=14T024STEP2:VD031,10,VX,131:NEX1:FOR
IlZ=0T06:FORion=0T02:VD1131,11+IXX42,1
101112,I*07+71'IYZ:NEXT111,In

360 VD031,11,20:PRINT'vwxyzE•
;CHR$255:VD031,11,22:PRINT" " 1 $
; POIDU31411,24:PRINT1 • 1 ?  : 1

1::ENDPROC

Listing I I
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Challenging games
spark
off
ideas

Brainteasers for the BBC and
Electron Computers

By Genevieve Ludinski
(Phoenix Publishing Associates)

THE subtitle o f  Brainteasers for the
BBC and Electron Computers i s
Programs to Puzzle and Amuse. and
this just about sums it up.

This book is  a  collection o f  29
puzzling listings, each one an interesting
and amusing challenge.

I must admit it made a nice change to
come across a collection of games that
didn't rely too heavily on my reflexes.
There were no hordes of alien nasties
whizzing across the screen. Just gentle,
intriguing challenges.

The programs cover mazes and safe
cracking t o  mathematical sequences
and pattern sorting. I particularly liked
the idea o f  Close Encounters of  the
Fourth Kind, an intergalactic game of
Simon.

With 29 listings to choose from there
must be something to satisfy every taste.
Most of these listings aren't long, which
encourages you to type them in.

At first sight they looked jumbled and

I MUST admit when I  first saw the
Friendly Computer Book and read the
blurb on the back, I reacted unfavour-
ably.

I was convinced it would be one of
those computer books which confuses
being simple with being simplistic, and
explaining in easily understood terms
with talking down to people. The fact
that it had cartoons in it didn't help my
prejudices, either.

Happily, though. when I actually got
down to reading the book as opposed to
reacting to i t  I  got a  very pleasant
surprise. I  found that it really was the
friendly and simple introduction to
Basic programming.

The book starts with a  general
introduction to the world of computing
and explains some o f  the jargon.
Nowhere does i t  go into things too
deeply.

But what it has to say is thorough and
makes sense. It gives the answers to the
sort of questions that beginners have but
feel might be too daft to ask.
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I had little difficultycluttered but
entering them.

Well, no more than usual. And the
games were well worth the effort o f
typing them in.

A nice feature is that each listing has
a few paragraphs o f  program hints.
These greatly add to the book's value.

They give explanations of techniques
used in the programs and hints on how
to make them easier or more difficult.
I'd love to know who wants them to be
harder!

Another aspect of the book is that it
acts as a stimulant for your own ideas.
I've never written a brainteaser game

The basics of Basic made friendly
The Friendly Computer Book

By Jonathan Inglis (BBC Publications)

It then goes on to cover keyboard
skills and in the third chapter starts on
programming. The remaining ten chap-
ters deal with Basic programming in
simple, clear terms.

New concepts are introduced grad-
ually and logically and thoroughly
explored i n  some delightful l i t t le
programs.

The novice is painlessly lead through
the early keywords (LIST, RUN and so
on) through loops, decision making,
arrays and simple data handling, onto
simple sound, graphics and animation.

The presentation o f  the book is
excellent. The listings are clear, and the
cartoons amusing and helpful.

The -Chip's Workshop" at the end of
each chapter adds a nice, friendly and
educational touch to the main text. Each
chapter also carries a summary of what

but the book sparked off lots of ideas,
and it also showed me ways of writing
them.

There's only one thing that I 'd
complain about. One of the programs I
ran gave me an IQ rating. I t  must be
wrong, I 'm far more intelligent than
that!

Despite that, it's an enjoyable book,
Far from the usual run of the mill set of
games listings. I f  you like puzzles and
you've got a BBC Micro then you'll like
this book.

Trevor Roberts

it contains.
The only reservation that I  have

about the book is that as it's written to
cover three micros (the BBC Micro. the
RML380Z, and the Spectrum) the
programs don't make much use of the
more advanced structures o f  BBC
Basic.

Still, in what is meant to be a very
elementary beginners book, I can't see
that that's any real fault. I n  fact
considering it covers three micros, each
with different commands, the book is
amazingly easy to follow, a tribute to
whoever designed it.

So, all in all, an excellent little book
that I would recommend to those who
find the more traditional type of
textbook too daunting.

It may be a little too simple for some
tastes but it's certainly one to bear in
mind when buying beginners books.

It is a very friendly guide to the basics
of Basic and a gentle introduction to
micros for the young.

Trevor Roberts
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You'd have to spend over(3000 to beat our
£199 Second Processor.

The BBC Micro is already one of the
fastest and most powerful micros around.

But with the addition of the 6502 Second
Processor, it becomes the fastest micro in its
price range.

(To be fair to the opposition, their
30(/0-1- package includes a disc drive. But a

similar BBC Micro set-up with the 6502 Second
Processor will cost you less than a third!)

• The 6502 greatly expands the Micro's
usable memory. Its 64K of RAM combines
with the BBC Micro's 32K, for a total of 96K.

It is supplied with its own special
version of BBC BASIC, called Hi-BASIC,
which allows the maximum amount of this
memory to be used for BASIC programs
ind variables. Other languages allow some
Dr all of this memory to be used for
programs. and many will auto-
matically adjust themselves to
make maximum use of avail-
ible space.

What's more, the 6502
uses the same microprocessor as the B1-1(
klicro, but at a much higher speed.Which
means programs can run up to 50% faster.

. 1 • • • • • M i l d • • • • •

The 6502's extra power enables it to run
more powerful software, such as that provided
with the Acorn I litstick, which turns the BBC
Micro into a versatile computer graphics
station. In fact, it has a variety of features
usually found only on much larger systems.

It can also exploit the full potential of
local area networking through the Econet
system.Ns ith Level 2-File Serving.

So to get the most from your BBC Micro,
get the 6502 Second Processor.

The 6502 Second Processor is available
from your BBC stockist. For the address of

your nearest
supplier, ring
01-200 0200.
If you wish to order
by credit card.
phone 0993 793(11)
during office hours.

6502 Development Programs
Oval la ble seperatelv)
MASM: A 6502 macro-assembler. A full range of
macro facilities are provided, including looping
recursive calls and conditional assembly.
)(REF: A cross-referencer to be used in conjunc-
tion with MASM.
ViewEdit: A full screen editor based on the VIEW
word processor.
TRACE: A 6502 trace package for de-bugging all
types of program.
PRINT: A program to produce formatted
assembly listings without using MASM.
The package is provided with a 250-page manual
describing all the facilities provided by the system.

Technical Specifications
The Second Processor operates at a clock rate of
3MHz. A version 1.2 MOS will need to be fitted
into the BBC Micro before operating the 6502.
Integral  power supply
Measurements:205mm x 345mm
Weight: 2.1 kg
Colour: BBC Computer cream
Construction: Moulded top and bottom to match
BBC Computer profile. ABS injection moulded
plastic.
Power in: 240v, 5011z. 3w.

The BBC Microcomputer System.
Dcsigned. produced and distributed h c o r n  Computers Limited.
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I
To other

micro users

BBC Microcomputer

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

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

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

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

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

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

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

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

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

1111•1•1
Prism Business Systems Ltd.

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

Tel: 01-253 2277

rPlease send me further details of the Prism communications ancrl
Iviewdata system for the BBC Micro.

Name_

IAddress_

T e l -
SPAU10

Prr51e I and the Prestel sym NIL arc trademarks of Entish letecommunications

APPROVED loi use
with telecommunitabn siotems

run by BntishTelecOnIfftunicat*ns
in accordant:6mM the conditions

in the instructions tor use.

I  MI



-use text editor offering many of the facilities of a
wor e s s o r  -but none of the complications. It gives you
a wide choice of display editing and printing options.
E9.95 Cassette/booklet
F • •  • el B or Electron

me Core
ckage shows you how to write your

computer board games. It includes three
ready-made games, and a fourth one that is
explained in detail as a tutorial model.
E10.95 Cassette/booklet

the
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El 80 Disc/booklet
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h resolution pictures and
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children, eate pictures, charts,
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used as p u t e r  Aided Design
tool. • e s  a e '  routine.
E9

erful chess ram is now
available for the Electron. It outclasses
and outplays several well-known
chess programs, and compels even
experienced players to treat it
with respect!
Cassette/booklet
Model B version 0.50
Electron vera
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•  You can switch between 40
and 80 tracks with a software
command, but this is only avail-
able o n  certain non-standard
DFS ROMs.

The one I  use is by Watford
and y o u  can  change t o  4 0
tracks by typing *FX 110,0,255.
It is not possible to do this on

2 ,  the Acorn DFS.

The CPAsi R O M  contains

MINE Mores*
PROBLEM MCI
From 40 to 80 tracks—using

software commandsI RECENTLY bought a  BBC
Micro and a Torch disc pack.
At the time o f  purchase I  was
told that the drives in the disc
pack could read both 40 and 80
track discs just like switchable
drives, o n l y  t h e  number o f
tracks could b e  changed b y
software instead o f  switches.

I would dearly love to know
how to  do this as almost al l
software available for the BBC
Micro is supplied on 40 track
discs.

It seems to  me that people
who have bought  8 0  t rack
drives have in  some way lost
out as software producers just
don't want t o  know 80  track
discs.

My second problem may seem
obvious t o  those w h o  know
anything a b o u t  s i d e w a y s
ROMs, but i t  has me baffled.
When the computer is turned on
it is using the second processor
(Z80) and running CP/N.

When the Basic command is
issued and Break i s  pressed,
PAGE drops to &2800 instead
of the more usual &1900 as on
DFS machines.

This could be due to the fact
that there is a CP/N ROM in
the default R O M  socket, but
why would a  R O M  w i t h  a
machine code written f o r  the
ZSO in it need workspace when
the 6502 is running?

Also, i f  i t  does need some
workspace, why not use some
of the 64k of memory which the
Z80 has with it? — R.C. Swain,
St Helens.

code written in  6502 machine
code to  enable the BBC to be
used as a  CP/N  input/output
device. I t  doesn't contain Z80
machine code — that is stored
on a  R O M  o n  t h e  second
processor board itself.

Upon power up, the operat-
ing system asks each ROM i f  it
wants t o  reserve any space,
The C P / N  R O M  say s "Yes
please" as it does not know you
don't want to use it.

Try making this R O M  not
the default ROM and then reset
the value o f  PAGE.

Invasion
hold up
I H AV E  keyed in  Alien Inva-
sion b y  To m  Blackburn from
the February issue o f  The
Micro User, but have run into a
problem which I  hope you can
help me with. Needless to say I
have checked  a n d  d o u b l e
checked the input but can not
find any error.

When the program is run I
get E R R O R  L I N E  2 0  —
H1MEM NOT SPECIFIED, To
remedy this I  inserted a  value
for HIMEM-31744 at line

This has allowed the program
to be run to  some extent until
the base is hit. Then the score
and high score numbers change
to undecypherable cyan sym-

bols and the high score words
change colour to cyan too.

This in turn causes another
error in the Hall of Fame, where
the score is not recognised by
the computer. — S. Ebrahimi.
•  Take y o u r  computer i m -
mediately to  the dealer as this
error message indicates i t  i s
about to explode!

PS: Acorn have never heard
of this one either.

ltwas not
to be..
BEING an avid reader o f  The
Micro U s e r  and  wanting a
ready made map of Europe, last
January's issue was a godsend.

The mere triviality that my
computer was a 32k Model B,
Basic I ,  OS1.2 seemed (at the
time) unimportant.

I realise the program was
written for the Electron, but as
there w e r e  n o  i n d i r e c t
imperatives involved I  wasn't
too worried as I thought at least
the plotted data would be use-
ful,

Alas poor Brian, lwas not to
be ( I  never d i d  t rust  those
DIM(I%) anyway).

I f  I  promise never t o  use
Electron software (even typed)
on my Beeb could you let me
have some idea o f  how t o

You've got a problem with your micro
and you just can't sort it out on your
Own? Then write to MIKE COOK. I f  he
can't help then probably no one can

amend the listing.
Looking forward to a decent

night's sleep_ — B. Tomlinson,
Su:ion-in-Ash, Notts,
•  I  a m  s t u c k  h e r e .  T h e
program works O K  o n  m y
machine, although I  have t o
confess that I  did not type it in
but used that issue's tape. Can
any reader help?

Joystick
warning
I RECENTLY bought a f_20 set
of joysticks with the intention of
using them with a BBC Micro.
Unfortunately they turned out to
be little more than a few on/off
switches operated by a stick and
were totally unsuitable for my
purposes.

I have always been under the
impression that a joystick is an
analogue device and no t ,  as
these were, digital. On this basis
I returned to  the shop and re-
quested a  refund which was
flatly refused.

then wrote to the shop to re
quest a refund, and received no
reply. I  telephoned, get t ing
another refusal but an offer of a
credit note enabling me to buy
something that I  didn't want.

I feel it would be wise to warn
other micro users not to make
the same mistakes. Be fo re
buying a n y  accessory check
that:
•  The dealer offers a  reason-
able service and has a fair policy
on the return o f  goods.
•  The accessory i s  c lear ly
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From Page 71
described on the packaging or
receipt and that the description
suits t he  purchaser's require-
ments.
•  I f  there is any doubt, insist on
a demonstration before parting
with y o u r  money.  — S . W.
Maxwell, Southsea, Hampshire.
•  A  joyst ick c a n  b e  either
analogue o r  digital — this was
explained in  my article in  the
May 1983 issue o f  The Micro
User. Therefore you have not
been misled b y  the company,
and they were perfectly right to
sell you what they did.

To make sure you get the
analogue type o f  joystick you
must spec i f y  t h a t  i t  i s  a
proportional joystick you want.

Still
waiting
IN t h e  t i rs t  edition o t  B B C
Micro User dated March 1983
there appears on Page 50 an
article headed Beeb Body Build-
ing Course.

In it there is a"  s n e a k  pre-
view of  what is coming up" in-
cluding "a way of  connecting a
TV video camera to your BBC
computer".

I have bought every issue of
The Micro User, but have been
unable to find any trace of  this
item in subsequent issues.

Could you please tell me in
which issue the item appeared.
or, i f  it is still awaiting publica-
tion, i n  w h i c h  i ssue  i t  i s
scheduled t o  appear? N i c
Small. Brighton.
•  I t  is something I  want to do,
honest. I t  is just that I have not
had the time so far to tackle the
project.

try to fit i t  in as soon as I
can.

Think it into
submission!
I HAVE a BBC Model B with
OS1.2, Watford DFS (fitted by
myself) and 100k  Pace disc
drive.

There's a small problem with
the disc drive which Watford
and Pace have not been able to
help me with, but on taking the
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drive to my local dealer it works
perfectly.

Although the drive operates
and has been doing so for six
months, on putting the disc in
the slot the motor starts to run
but the indicator light remains
out, and i t  only stops running
when the lever is down.

Open the lever and the motor
remains o f f  unti l  the  disc i s
removed, when the motor starts
again, runs for  a  few seconds
and then turns o f f  on its own.

Can you solve this problem
as I  fear  i t  m a y  eventually
damage my discs. — D. Ryder,
St Helens.
•  This is the well known case
of i t  works when a  dealer is
looking at it but not when I  do
it". You have to be positive and
think the drive into submission,
let it know who is the boss, and
then it will start to behave.

Alternatively y o u  c o u l d
check tha t  a l l  the  leads are
correctly seated at both ends of
the disc cable and that none of
the chips in  the disc drive in-
terface have a  leg bent under-
neath them.

Using the
Atom RAM
I RECALL reading somewhere
that no significant benefit could
be gained from linking the BBC
Micro to an Atom.

This is a  great shame, since
the humble A t o m  i s  no t  the
easiest creature to dispose of. On
the other hand, i t  does have
certain features which I am sure
could be of some use to the BBC
Micro user.

The most obvious of  these is

I HAVE attempted to build for
my son the graphics digitiser as
detailed by you in the June 1983
issue of Micro User.

I am unable to calibrate it as
described and I  wonder i f  you
could suggest wha t  m a y  b e
wrong.

I have checked the wiring
thoroughly and can assure you it
is correct.

It was suggested by one of the
representatives on the Technical
Advice stand a t  t he  recent
Electron &  BBC Mic ro  User

the I 2k  o f  RAM. With this in
mind I  wonder i f  i t  would be
possible to use the Atom as an
extended printer buffer?

I have no technical knowledge
whatsoever, which is probably
why the idea sounds so promis-
ing. Perhaps you would like to
give i t  some thought. — Nick
Kiev, Plaistow, London.
•  Thanks for the suggestion. it
would be a good idea to use an
Atom in this way.

Unfortunately I have not right
now got the time to do this, but
would consider pr in t ing  a n
article from anyone who has!

ATV into
a monitor
I HAVE a Grundig 133404 TV
and I  wonder i f  any reader
knows how to convert this to a
monitor/TV, or  indeed o f  any
dealer who would carry out this
conversion.

I have been taking The Micro
User since 1 bought my BBC
Micro and I  think i t  is the best
magazine on the market. Keep
up t h e  g o o d  work_  — T .
Franklin, Northampton.
•  Without knowing al l  about
the inside o f  this type of  TV let
me say what you wi l l  be re-
quired to do.

First of all you need to fit an
isolating transformer to the set.
Then you need to tap into the
video driver circuits w i th  the
RGB signals.

As the resolution of the tubes
used for a TV set arc generally.

Changing
mode

Pots of problems...
Show t h a t  I  m a y  h a v e
logarithmic pots.

This I have checked with the
supplier, who assures me that
they are wirewound linear pots
and the correct value.

The pots have a  travel o f
approximately 270 degrees. A t
one extreme I  a m  ab le  t o
calibrate below 1023 but I  hit
zero a f t e r  t rave l l i ng  b a c k
approximately 1 5 0  degrees. I
have identical results on both pot
A and pot B.

1 realise it  is difficult to give

advice without seeing
have done, bu t  perha
obvious to you from my
tion what is wrong.— H.
Edinburgh.

IF you have a technical query for this page, send it to Mike
took,  The Micro User, Europa House, 68 Chester Road,
Hazel Grove, Stockport SK7 5 N Y.

Letters on other subjects should be sent, as usual, to
Mieromail, which this month starts on Page 177.

lower t h a n  t h a t  u s e d  o n
monitors the result will he of in-
ferior quality and I do not think
it is worth the expense.

Try Irvine Developments on
0294 72431. They carry out
this type o f  work on ex-rental
TVs.

IN reply to M r  Layton's letter
about how to change mode in a
procedure, you use VDU 22,2 to
change to Mode 2. The number
after the comma is the mode
number.

Please cou ld  y o u  te l l  me
which pins to  use on my user
port to use a home made light
pen that fits into the analogue
port on the BBC Micro?

Lastly, can you tell me where
to get an SD 4324-002 Sweet-
spot light detector for the light
pen which is featured in the Beeb
Body Building Course Part 6? —
Ian K. Levy, aged 11, Leeds.
•  Yes, this will work, but use it
with caution as some o f  your
variables can be overwritten. It
is usual to come down in modes,
that is change from Mode 2 to
Mode 7, but not the other way
round.

A light pen cannot be fitted
into the user port as there is no
connection t o  the C R T  con-
troller chip from that socket.

You can get the Sweetspot
from the Micro User, along with
all the other bits — or see my
Problem Page in the July 1984
issue.

what I
ps i t  i s
descrip-
Martin,

•  The problem might be  in-
sufficient adjustment on the pre-
set pots Psi to Ps4. To remedy
this you could insert a  series
resistor with one o r  more o f
these pots.

Try using a 10k one, as this
will give you adjustment that
starts where it previously left off.
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The Aries File

CRUSHED BETWEEN AN IRRESISTIBLE FORCE AND AN IMMOVABLE OBJECT?
If your  high-resolution screen i s
squeezing you from one side, and your
operating system from the other, isn't it
time you tried the ARIES solution?
ARIES-B20 i s  t h e  board  w h i c h
banishes forever the conflict between
screen graphics and program memory.
"bad mode" and "No room" become
nightmares of the past when your Beeb
possesses this unique expansion.

Unlike "sideways-RAM" systems,
ARIES-B20 offers you  transparent
access to 20K of extra memory, replac-
ing the RAM swallowed up by the high-
resolution graphics modes. The extra
RAM i s  switched i n  completely
automatically, meaning that your exist-
ing software can make use of it without
modification.

This means that if you're a program-
mer, you have up to 28K RAM availa-
ble for BASIC, FORTH, LISP, BCPL,
LOGO and COMAL programs in ANY
SCREEN MODE. If you're a business
user, the extra memory is used by

"the most exciting add-on"
- Times Educational Supplement, March 1984

"a very professional product"
- A & B Computing, March/April 1984

"an attractive solution to the lack of sufficient mem-
ory on the Beeb" -  Beebug, March 1984

"this is an impressive piece of equipment in its own
right and deserves to be taken seriously"

- Acorn User, April 1984

"the trouble with a paged RAM system is that the
software has to be aware that it is there. The Aries
RAM board gets round this limitation brilliantly"

- The Micro User, June 1984

How to order:
Send cheque or postal order made

payable to:
Aries Computers
and forward to:

WHAT THE PRESS SAID

Aries Computers
Science Park, Milton Road,
Cambridge CB4 4BH
Telephone Cambridge (0223) 862614

VIEW, VIEWSHEET, WORDWISE
and many other applications. And if
you're a scientific type, you can get
access to a massive 47K of data stor-
age using the Acorn-approved ARIES
*FX call.

COMPATIBILITY ASSURED

With the huge range of Beeb add-ons
that are becoming available, compati-
bility has become a  real headache.
Every extra you buy your computer
might lock? you out from a  host o f
others, even if it works with those you
already possess.

ARIES-B20, designed by BBC Micro
experts, offers you true upgradeability.
In addition to the rest of the ARIES fam-
ily (the ARIES-B12 ROM expansion
board and the ARIES-B488 IEEE-488
interface unit), ARIES-B20 is compati-
ble with double-density disc control-
lers, second processors. ECONET,
hard discs, EPROM programmers and

much more. Several major companies
now test all their products with AR IES-
B20 to ensure compatibility.

PROFESSIONAL QUALITY

The ARIES range is designed to work
with all BBC Micros, not just some of
them. This means it has a sensible
regard for the capacity of the power
supply and the natural variations in crit-
ical timings between machines. All new
ARIES products are subjected to brutal
testing in extreme conditions before
they are released on the market.

In quality of construction, the ARIES
range sets a standard against which
others are judged. Custom-made con-
nectors eliminate the damage to the
BBC machine caused by inferior pro-
ducts. Units are electronically tested
before, during and after manufacture.
And all this is backed up by the ARIES
1 year no quibble guarantee.

NOW AVAILABLE THROUGH DEALERS
To cope with the continuing growth of demand, the
unique ARIES-B20 RAM expansion has now been
made available through selected dealers. Although
ARIES-620 can be fitted by a complete layman in a
matter of minutes, a  fitting service is offered by
approved dealers to those customers unwilling to
delve inside the case of their BBC Micro.
The recommended retail price of ARIES-B20 is just
E115 (inc VAT) for the B20 board, operating system
extension ROM and detailed manual. Enquire at
your local dealer or order direct by post from the
Manufacturers (see below).

(Machine requirements: Model  13', MOS 1.2.
Hardware plugs into CPU socket, software uses
one sideways ROM socket

•••
▪ Please send me (Qty.)   A  RIES-B20(s) at E79.95•  (incl. P.P. & VAT)•
•  I  enclose a cheque/postal order made payable to••
•  Aries Computers for E•
•  Signed••
•  N a m e  (block letters)

•  ▪ Address•  •
•    P o s t  Code•
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nn122
Price E30 inc va t

Price E60 inc ve t  P lease specify 40 or 801 util ity disc.

Price E35 inc vat. Please specify 40 or BOT utility disc.

(41-A V I E  Jat mtt(buIPTmc)
The complete program development package for assembly language programmers. ADE is the de
facto industry standard for professional software writers using the BBC microcomputer. The 16k
ROM contains a full 6502 MACRO assembler. a dynamic text editor a  front panel debugging
monitor and disassembler. ADE comes complete wi th  a 160  page comprehensive reference
manual and a util ity/macro library disc. ADE can also be used with tape based machines.

The ASSEMBLER features macros with library facilities: nestable conditional assembly, flexible
listing options (with or without macro expansion): hex, decimal, binary and ASCII data formats;
dummy section: full range of arithmetic and logical operators; symbol table sort and dump; fi le
chaining and 29 powerful pseudo ops. Source and object files are kept on disc so there is no limit
on program size or location.

The EDITOR i s  designed w i t h  t h e  programmer i n  m i n d  f o r  wr i t ing  bo th  programs a n d
documentation_ The editor includes a very powerful command language (including macros) that
enables much editing to be done on a semi-automatic basis. I t  features full screen editing and
deferred edit modes, no  l imit to document size; edit  wi th backup facilities and a versatile text
formatter.

The DEBUGGER is instantly accessible for inspecting, modifying and disassembling machine code
programs. Features include full 64 byte display in hex, ASCII and disassembled format registers;
stack, single step; breakpoints; memory search and much more_

ASM provides all the superb features of  the ADE macro assembler on its own ROM.

The program Source file may be written using any editor (even Wordwise or View!). Complete with
reference manual and utility/macro library disc. Use the assembler that professional software
writers use

SPY2 is  a front panel debugging monitor, disassembler end disc utility ROM. SPY2 is instantly
accessible to the programmer for inspecting, modifying, debugging and disassembling machine
code programs. SPY2 also features a relocator and program trace facilities. SPY2 wil l  access any
ROM either in the sideways ROM sockets or  on an extension board. ROM memory may be
displayed single-stepped through or disassembled.

SPY2 includes a set of powerful disc recovery commands for interrogating, editing and retrieving
data stored on a floppy disc. SPY2 also includes a disc formatteras well as a non-destructive single
track reformatter.

In all SPY2 has a comprehensive set of 23 utility commands. These are supported by an excellent
Reference Manual,

The SPY2 front panel encompasses all h e  superb, easy-to-use facilities of the renowned SPY
debugging monitor PLUS additional commands for toggling and finding breakpoints; relocating
machine code programs single stepping through subroutines in one go and facilities for accessing
the front panel from programs in RAM or ROM with breakpoints, OSBYTE or CTR-F.

SPY2 features a versatile disassembler with hex dump, ful l  and intell igent disassembly. This
identifies data areas in the program; these being displayed as a hex/ASCII dump. Operating system
calls are labelled creating very readable code, The  powerful trace facil it ies enable program
instructions and  register contents t o  be  traced t o  pr inter wh i ls t  the  program i s  running.
Indispensable for graphics programs as they can be stepped through whilst observing the effects
on the screen.

SPY2 features a disc sector editor displaying the contents of a whole sector; disc search facilities
for finding byte patterns or  strings and free disc space. Files may be recovered by creating a
directory entry with a l l  the data concerning the deleted file. Directory entries can be easily
amended using the *AMEND command The *FORMAT command formats discs with any number
of tracks. A verily command checks discs. The *REFORMAT command is extremely useful for
recovering information from a bad track, reformatting i t  and restoring the data. Commands are
included for loading files at Erl 900 and automatically downloading land running) them.

The most comprehensive of all debugging/disc util ity ROMs.

4  Dept B 12 Collegiate Crescent, Sheffield S10 2BA . 1177)
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Address Hex Instructions Note
&8000 .ram
&8000 4C 7D 80 JMP langentry
&8003 4C 25 80 JMP serviceentry 2
&8006 82 EQUB &82 3
&8007 11 EQUB & I  I 4
&8008 01 EQUB &O I 5
&8009 Aide
&8009 52 41 4D EQUS 'RAM" 6
&800C 20 EQUB &20
&800D 31 2E 30 30 EQUS "1.00"
&8011 00 LOUR &00 7
&80I2 28 43 29 31 EQUB I C )  1984 G.A. PHILIP"

39 38 34 20
47 2E 41 2E
50 48 49 4C
49 50

&8024 00 EQUB 4100
&8025 .serviceentry

GO
How many BBC owners have gazed
enviously at those clever ROM chips
now available and wished they could
write even a little one for themselves?
But you need an epromer to put your
program in and a UV eraser to take it
out again when it doesn't work.

However many people have now
acquired sideways (the technical term is
"paged") ROM boards with spaces to
add extra RAM chips. Also dedicated
RAM boards  a r e  avai lable qu i te
cheaply.

This makes i t  possible to write and
easily correct R O M  type  software
which runs in this upper RAM area. All
that is necessary is to get the first two
dozen bytes set up correctly and then to
use a few fairly short machine code
routines.

Sideways ROM lives in the area o f
memory from just above the screen to
just below the operating system chip,
that i s  f r o m  addresses & 8 0 0 0  t o
&FIFFF, thus occupying a maximum
address space of  16k.

The r e a d / w r i t e  l i n e  f r o m  t h e
microprocessor i s  connected through
some circuitry to the sideways ROM. In
the normal BBC Micro writing some
data to a ROM will have no effect, so it
is usual to wire up the sideways RAM so
that a n y  wr i te  operation within
addresses &8000 to &BFFF is directed
to the sideways RAM.

This is all taken care of in the design
of the particular ROM/RAM board you
may have.

Unless you have multiple sideways
RAMs n o  special programming i s
necessary — just follow the programs
given.

When searching f o r  a  R O M  the
operating system switches each on in
turn, starting from number 15. This is
the most easterly of the four sockets just
in front of the keyboard. It keeps track
of the current ROM number in a zero
page location &F4.

It is impossible to directly access a
sideways ROM from Basic, since Basic
is itself a sideways ROM. However by
handing control over from Basic to a
short machine code program it is quite
easy to call up other ROMs.

The operating system works out
whether there is a ROM in any one or
more of the 16 possible ROM spaces by
recognising a specific few bytes near the
beginning o f  the ROM.  I f  these are
absent then the operating system will

NG ON THE
RAM PAGE

By TONY PHILLIP

ignore that ROM number.
The operating system may need to

enter a ROM for two different reasons.
The first is the service entry where a
service is requested by ROM A and is
provided by ROM B. 1,vhich then passes
control back to ROM A.

An example o f  this occurs when a
Basic program asks a disc filing system
to CHAIN a program held on disc.

Control is handed over to the DFS.
which loads the program and then
hands control back to Basic in order to
run it.

The second reason is the language
entry where the selected ROM is entered
and control is taken over by a language
in t ha t  R O M .  One  way  o u t  o f  a
language is  by  a  hard break (Ctr1+
Break) which should return control to
Basic. For convenience the soft break
has been designed to return control back
to the selected language.

When the operating system comes
across a command it does not recognise

The first few bytes of the ROM must be set up like this:

Table I :  An example ROM/RAM configuration

the ROMs are scanned and given the
opportunity to react to the unrecognised
command.

The programs given in this article add
the n e w  commands  * R A M  a n d
*RANH_ These make a service and a
language entry respectively in to  the
ROM.

Once within the ROM a routine has
been provided t o  demonstrate the
service entry.

The listings are written in Basic and
by now it should be reasonably obvious
that we cannot access another ROM
from Basic.

So when the assembler is used i t
assembles the correct codes, but when it
tries to print them out, i t  reads them
from the Basic ROM, not the sideways
RAM you have written to  — so your
listing will look rather odd.

The correct bytes shown  in Table I
— are as follows:
&8000-8002: Holds the location for a
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From Page 75

language entry into the ROM. Control
will pass from the old language via a
iMP xxxx to the new language.
&8003-8005: Holds the location for a
service entry. Al l  ROMs must have a
service entry (only the Basic ROM does
not have one). The address from which
the service has been called is stored on
the stack, so that by executing a RTS,
control is easily returned.
&WM: This identifies the ROM type.
In binary, &82 is  10000010. Bit  7
indicates that the ROM has a service
entry. This must be set. If bit 6 is set, this
indicates that the ROM has a language
entry and may be considered for
selection on  a  hard reset. I n  this
example, the bit is left unset and so.
while the ROM can still have a language
entry. this has to be explicitly started up
(for example *RAML) and will only be
reselected on a soft break. Bit I must be
set.

Note that EQUB is  a  Basic I I
command which places a single byte

M . • • • • •

into the memory pointed to by P%. In
Basic I the equivalent is:

li7Inz&82 F121)%+ 1 ; (
EQUS places a string – its equivalent is:

1:81nexxitOtn=ln+LEN(SPD+1:(
Both o f  which are followed by the
appropriate OPT.
&8007: Copyright offset pointer. By
adding the number here to &8000 we
get the location of the first byte of the
copyright message for  example at
&80 1 1.
&NOS: The binary version number.
This is of no relevance to the system. A
user may like to know that this is
Version 1.
&8009-8010: The title message – in
this case RAM 1.00 will be printed up
on a *HELP. It is also used here as a
convenient way o f  providing a com-
mand name.
&80 1 I-8024: The copyright message.
This, like the title message. can be of any
length since its start has been pointed to
by the copyright pointer. The crucial
four bytes are the •-(C)" (8400 &28 &4.3

&29) which identify the ROM to the
system. The message itself must be
preceded and terminated by a zero.
&8025; Free for user machine code
programs.

The two most common reasons for
the operating system to make a service
entry are firstly when an unrecognised
* command is detected (for example
*RAM) and secondly in response to the
*HELP command which asks each
ROM to  identify itself, usually h)
displaying its name on the screen.

We must first provide a  way o f
selecting between these alternatives and.
if neither apply. control should be
returned with all registers preserved.

On a  service entry. the operating
system marks the place where it has
come from (by saving this address on
the stack), turns on the first ROM and
jumps to the address given in the service
entry.

The accumulator contains 4 i f  there
has been an unrecognised command or
9 if*HELP has been used. Other service

•M-=
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A 260 A4 PAGE BOOK WHICH INCLUDES:-
*  Comprehensive circuit description.

Full step-by-step details on upgrading Model
'A' to Model B .

Full details on fitting disc and speech
expansions.

Full explanation of all link settings and
functions.

ORDER FORM
Please send

Full of circuits, hints, tips and modifications
(many previously unpublished).

Full manufacturers data sheets on all major
IC's including:-

R6522, 8271. 6502, MC6845, MC6850,
SN6489AN, UPD7002, SAA5050, HM4816,

2764, 27128, 7400 series pin-outs,
ALL DEALER ENQUIRIES WELCOME

A MUST FOR BOTH ENTHUSIAST AND ADVANCED USER ALIKE
To order send cheque/PO for L i i  .95 plus f  1.50 p&p (UK only)

(Overseas readers — printed paper rate surface mail — E100 p&p — air mail extra).

, copies of "A Hardware Guide for The BBC Microcomputer"
At E l l  .95 each plus El .50 p&p (UK), I  enclose cheque/ postal order for
NAME
ADDRESS
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A Hardware Guide For The
BBC Microcomputer.

All orders and enquiries to
WISE-OWL,

Hull Innovation Centre, Guildhall Road. Queens Gardens. Hull HU1 1HJ
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Introducing
The New Epson Micro Printer

At Only E99.95 inc.VAT
Ideal for use with the BBC Micro, and most popular home computers.
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A Compact thermal printer
packed with superior features.
Now there is a light-weight, high performance compact printer that
is suitable for portable and home computers — the Epson P-40thermal printer.
Quality and Versatility
The Epson P•40 is part of the neW'P range: which offers a micro printer with
print quality identical to that found in the Epson range of superior printers.
The P,40 is the first low cost printer that can print 480 dots per line which
means it can reproduce graphs, and pictures beautifully. The P-40 can offer
Ihree kinds of column capacities: 20 columns, 40 columns and 80 columns
I. ondensed) —no other compact printer offers such a selection.
Light. Quiet and Cost Efficient.
Since the P-40 is a thermal printer, operation is particularly quiet and there's
no ink ribbon to change. Maintenance is simple. In addition the P,40
portable battery-driven printer has four rechargeable NiCad batteries built
into the printer which can be recharged in 6 hours. It's simple, economican.leasy to  use.

Top Quality Image and High Speed Printing.
The quality of printing in all Epson printers
is unequalled and the P-40 is no exception.
A superior Epson head design featuring nine
dots together with it's ability to express small
letters erasures superior legibility.
The compact P-40 also provides high speed
priming with 45cps.
Self Test Function
The P-40 compact thermal printer has a
useful self test function

Data Efficiency Ltd

• ( h e t  Resolitaim Print - Acruat
M I  O m  m e  M N  M N  = E l  M I  E M I  N M  E S N

Please rush me—Epson P-40 Micro Printer's for use with
and    b o x e s  of Epson thermal roll paper. tim roll
sarrie

.'iddress

Tel No;

L ind  I  I  •  r H P ?

Specifications
Print Method
Print Speed

Print Dirixtion
iliaracter Set

Character Six

Paprr

Paper Peed
Paper Width
R  /1.Wer S u p p l y

'thermal Dot Marna

2.4 (VI) x 1.7 (Wl Normal
2.4 (14) x ( W )  Coodensed

(H) x 3.4 (W) Enlarged
Epson Thermal roll piper P-40TRP
Fricrion Feed
II2mm
N,Cad Batteries, Internal

I W A T C H  OUT FOR
THE NEW EPSON 1380
COMING SOON

'V6(0442)
ihma 60155

45 C-haracters per second
(Fur 40 arid Si column setting)
Lintdirectional (Left to Right)

ASCI I character. (Featuring
English Capital Letters, English
Lower Case Letters. figures, signs
and graphics)

ORDER BY PHONE OR BY POST
MEN M E M  = I n  E M I  N M  E l =  M E E  E M I  E I M

The Epson P-40 thermal printer costs £99.95 tinc VAT).
A box of Epson Thermal roll paper costs i9.95(inc VAT) — 5 rolls
Please add 2 I N  for postage arid packing. Please allow 28 days for deliwrv.

You can pay for your P-40 micro printer by cheque or by credit card.
I enclose a cheque for 2

card n
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Actual Size:
ust27F0x8t

COW
1,0:KkES



From Page 705
types are possible but we shall ignore
them here.

At the service entry we place this
routine:

.servictentry
PHP s a v e  status register

before i t s  changed
by CMP

CMP 14
BED unreccoso if A:4 goto

unrecognised command
routine

DIP 19
BED help

PLP

RIS

if A:9 goto *HELP
routine
if none of these retort
status register
return control to
address on top
of stack

Next we must enable the ROM to
identify itself on a *HELP command.
All registers must be preserved to enable
other ROMs to be presented with the
same information.

.help s t a c k  holds status
reg and RTS address

PHA
TXA
PHA
TYA
PHA
JSR osnewl
LOX 10
•titleloop
LOA title,X
JSR owswrch
INX
CPX 18
8NE titleloop
JSR osnewl
.out

PLA
TAY
PLA
TAX
PLA
PIP
RI S

stack holds Y,X,A reg.
print blank line

print RAM 1.00
i.e. 8  bytes

return control with
all registers
preserved

A development of  this — not shown
here — could enable the ROM to display
its own commands and syntax o n
entering *HELP RAM.

Where. on  entry, the accumulator
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contains 4 the X  register will hold the
ROM number (probably 15). Locations
&F2 and &F3, offset by the contents of
the Y register, point to the start of the
unrecognised *  command which has
occurred, f o r  instance. i n  a  Basic
program or which may have just been
typed at the screen.

Again, all registers must be preserved
in case the ROM does not  wish t o
provide any service.

This program detects whether the
• command it is looking at is *RAM. I f
it is control is passed to  the demon-
stration routine. I f  it is not an orderly
exit is made.

.unreccomm

PHA
TXA
PHA
TYA
PHA
LOX 10
.unrecogloop
LDA ltF21,Y
CM? title,X
SHE nothisrom
INY
INX
CM? 13
EiNE unrecogloop
LOA 111F2),Y
cmP IASCI11.61
BEG languageentry
JMP demonstration

.notthisrom
JMP out

stack has status
reg and RTS address

compare
unrecognised
command with *RAM

check for 3 letters

if RAML go to
language entry
i f  not IRAK gob
demo program

orderly exit i f
not •RAM

When the service has been provided.
the stack should be cleared and control
returned with the accumulator set to 0
which indicates to other ROMs that the
service has already been provided.

.exit
PLA p u l l  registers
PLA o f f  stack
PLA -  including
PLA s t a t u s  register
LOA 10 s e r v i c e  provided
RTS r e t u r n  to BASIC

Any number of  commands may be
added in this manner by providing a
routine at .unrecogloop to compare the
unrecognised command with a table of
possible commands.

A language entry does not expect to

.languageentry
LDX 1F4 k F 4  holds ROM no.
IDA 1k8E
JSR osbyte

10 PRINT 'address hex
20 *RAM
30 PRINT "end of hex dump'

ascii'

Full listing is
on Page 168

return to Basic — the ways to do this arc
either by providing a special command
within the language or by a hard break
A soft break wil l  enable you to stop
executing your language (rather like Es(
does i n  Basic) but  without actuall
Leaving the language.

The method of  language entry used
here is for a language command to be
explicitly used — *RAML. On recognis
ing *RANIL. the ROM will start itself
up as a  language by  performing an
OSBYTE call (&8E, with the X register
holding the ROM number).

This call marks the ROM number as
the one to be selected on a soft break
and then displays the ROM name. The
ROM is reentered (a JNIP not a JSR)
with A =  I (the normal language startup
code) via the ROM's language entry
point.

Writing a language properly is a long
job and so is not described any further.

The complete listing is given again
and includes a  useful demonstration
routine which prints out a hex and As.
dump of the memory of  your RAM
&8000 onwards.

Key in  the program and RUN it.
Press Break. Now enter *HELP and
you should see that the ROM identifies
itself.

Enter *RAM and the demonstration
utility will print out the starting address
of each group of eight bytes. then these
bytes. first in hexadecimal (for example
&41) and then the equivalent in Ascii,
say A.

Control characters and user defined
graphics are printed out as a dot. Press
the space bar for another block of eight
lines or press any other key to return to
Basic.

Write a short program such as:

This shows that the new command is
available both directly at the screen and
from Basic programs.

Now you have a good excuse to get
into machine code programming. So go
to it!
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The deadly cylon fleet has reached its
destination Their objective destroy planet

earth. Each ship in the fleet carries a single
devastating lithium torpedo Earth shields are

up but their  power Is  be ing dra ined You, as
commander of earths last remaining space station

are a l l  that stands between the cylons and earths
total obliteration.

ZORAKK
THE CM TIFPOR

A GRAPHICAL
ADVENTURE GAME

Journey through the medieval lands of Rcrmagora in search
of the three pieces of the long lost crown of Ultimate Darkness

Rattle with vicious brigands, avoid the greed ot the great
dragon, suffer plagues and famine in pursuit of your ultimate

goal.
This is a graphical adventure in which you play the part of Zorakk

and lake control of his loyal warriors
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Bulldozing
through
to Ithica,
beset by
many bugs
THE Pen and the Dark by Mosaic is a
Basic program (so BREAK,  O L D ,
LIST) with simple verb/noun com-
mands plus occasional prompt. And
you get the complete story on which the
game is based in a booklet.

It should be easy, but it ain't because
it has a few bugs and also involves four
or five trips over the same ground, plus
some quite complex manipulation
involving what I  call the "dropped
pearl" trick.

That is. you do something in one
room (open clam) and an object (a
pearl) "appears" in some other room.

The program is full of this trick and it

IF you want a game for kids under 10
then you might t r y  Castaway by
Simonsoft. I t  contains lots o f  pretty
pictures. nice sound effects and silly
logic, plus the real boon that you get a
complete solution which you can hide
from them.

I never know how hard a game is
when given a solution. (Would I have
ever thought of doing that?) So I belted
through it. got stuck in a swamp maze
and forgot not to go down.

Talking about mathematical puzzles
and castaways, I've decided that this
month you lot can write the clever
program to solve a problem that has
baffled thousands before the home
micro appeared

Fire men and a monkey called
Diaphantos were castaway on an
island. They spent the day collecting a

. . . • • • • • •  • • • • • • • • m . „ , . .-

Nuts to Diaphantos

Our monthly foray into Adventure games

takes hours to sort out because you are
not allowed to anticipate the plot.

Your name, who sent you and your
profession — unorthodox engineer i s
given in the story and coded in line
3980. T h e  author  must have a
suspicious mind.

Your task is to bash your way, using
random force and ignorance, into a
mysterious dark column o f  negative
energy on the planet Ithica. Incidentally,
negative temperatures are possible —
lasers "cool" when energy is injected.

Working backwards, and from the
story, you have to get some light to the
penumbral edge of the dark (Room 35).

pile of coconuts and then went to sleep.
In the night one man woke, divided

the pile into five equal parts and threw a
spare coconut to Diaphantos. The man
then hid his share and went back to
sleep.

Each o f  the other four men did
exactly the same. Came the dawn and
the men divided the remaining pile
exactly between them.

Now I've always felt sorry for the
monkey who only gets five coconuts
when the final pile could have been split
six ways, so in my version there are five
men and three monkeys in a union.

Each monkey gets five coconuts
during the night — 15 in all b u t  their
leader insists on an eight way split in the
morning.

How many coconuts d id  the
monkeys get this time?

, - - - - - - -
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I got the generator and the laser both
connected, but the program still said I
needed light because the connector had
somehow been dropped in the previous
room (29) and the program wouldn't let
me pick i t  up again or  disconnect
anything.

Another bug was that whenever I
lifted something the object seemed t
follow me around.

There are a few other funnies. Driving
the crawler is hard work — why not use
the arrow keys? — so I got into the habit
of only using three letter words.

These were adequate most of the time
but occasionally misunderstood, and I
still can't fathom how you legitimately
discover the allocation code.

One unusual feature is that you
cannot QUIT or be killed in this game,
so the SAVE is doubly useful.

Despite the bugs the game is a clever
adaptation of the story with some neat
touches. You get one wish granted at the
fountain and a  "pearl" drops in the
office. And there is only one red herring.

There is hardly any HELP in the
game and you have to learn to use some
quite unusual words, plus appreciate
that the opposite of LIFT is not DROP.

A hint sheet is available from Mosaic
for those who have grown weary of the
rough ride back and forth on the road to
Bethlam.

Actually I  th ink Louis W u  in
"Ringworld" was a lot more unorth-
odox at solving engineering problems
and a sniff of the tree of life would
certainly be more interesting than
drinking Ithican wine. The ring of pearls
you'd then see would be a lot more
difficult to shift and modify.
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Have fun
with 5 4
and 12

:diking of pigs in opposition..
A Mathematical Adventure by the
Association o f  Teachers o f  Math-
ematics contains Fibonnacci phones.
Platonic solids, pigs in opposition,
codes, opening safes, weighing prob-
lems and filing blank keys.

It reminds me of a friend of mine who
gave a talk about his chess program —
probably the best in Europe at the time —
and was told by some creep afterwards
that his talk had mentioned everything
the creep intended to put in his own
program.

You may have guessed that I  like
mathematical puzzles (thanks to Uncle
Charles and. more recently, Martin
Gardner) where a few lines of text can
et a problem that takes weeks to solve.

To solve the MOD2H EX safe puzzle in
the July edition of The Micro User, dial
the three co-prime numbers 7, 11 and 13
and you get three results A. B. C.

These are unique and could be used in
a three-dimensional lookup table
(71111'13). B u t  more elegant i s
XXX=(715111A +364*B +924*C ) MOD
1001.

The first correct answer came from
Brian Ellsmore of Christchurch, Dorset.
who wrote: "Ah! But where do these
numbers come from you may ask", Then
he showed how he derived them.

finishing with: "Wasn't that fun!".
The proof uses some elegant maths

invented by  Guass and beyond the
scope of this article, but knowing the
answer may help others to sort it out.
Note that:

1001=7*111*13, 715=5*(1111113),
364=4*(7*13)

and
924=12*(7*11)

so all you really need to derive or
remember are the numbers 5, 4 and 12.
Have fun.

An example is: Find integer solutions
for I, J and K where IA3-JA3=KA3.

This program starts off with you and
your boring old sister reading her boring
old book — definitely dejd vu and still no
pictures.

Then you're into the palace with lots
of text describing the rooms. This is
rather slow because they are pulled off
disc, but it's so easy to SAVE and
LOAD.

I'm not allowed to  give anything
away, but I  can solve most o f  the
puzzles from memory. I still had to look
up the old Sam Lloyd problem of how to
plant nine trees in 10 rows of three trees
each.

Graphics, in this case. really do add a

new dimension to the game because
they can present some nice geometrical
problems.

I would have liked to have seen the
ball bounce on the oval billiard table
but, of course, it is much easier to pot
than on a round table.

Uncle Charles once remarked that
the regular polyhedra are "provokingly
few in number", which is certainly true
when it came to using them to map the
turtle's maze.

I also had quite a job finding the rope
ladder after the owl flew off with it —
another "dropped pearl".

I liked i t  and there is no point in
cheating because the answers are not in
the program.

Lowdown on programming adventures
IF you think you have some great ideas
for an adventure, but don't know how to
program, then get the book "Exploring
Adventures on the BBC" by Peter
Gerrard.

Although the author has converted it
from another micro — hence a  few
niggles— he has broken the process up in
a logical and interesting way.

First he discusses some old classics —
in particular Colossal Cave — to give
some flavour of how to play and solve
them. To do this he has given quite a few
answers to Colossal.

Unfortunately some are incorrect.
You shouldn't get the batteries and you
don't draw maps to solve twisty mazes.

He then introduces the main program
in the book. Underground Adventure.
He gives a list of all the verbs and nouns
in the game so that you can follow how
the verb/noun commands are processed
and applied.

This requires a short introduction to
some relevant Basic commands.

Because he is converting to the BBC
he tends to dismiss PROCs as named
GOSUBs but, as his programs never
pass any parameters, this is possible.

Because Basic lacks a  CASE
statement. I  always look for an ON
[verb] GOSUB to handle the actions
and movements. And there it is on page
102 — all the usual words like GO, GET,
DROP, etc.

Oddly enough he doesn't have DIG.,
but he does include REFLECT and
SPRAY which makes him raise the
important question of how you get the
player to use unusual words. His answer
is to provide hints whereas some other
games give you a list of  words when
asked for HELP.

Chapter six deals with the verbs one
at a time, You get a copy of the listing in
each case — no typesetting errors — with

an explanation of what each line does
and why. In this way you get a clear idea
of the purpose of the various parts of the
program.

Finally, having typed and possibly
understood all the bits of the program,
you then enter the data for the 100
rooms plus directions "between 1 and
47".

There is also a short explanation of
how objects are placed or dropped in the
rooms and that's it.

The author has indeed presented
"clearly and logically a  complete
adventure-.

There are two more adventures in the
book and all three are available on a
cassette for those who can't type.

Although slightly dated — circa 1982
— it's the best and most accurate book
I've seen so far on how to program a
traditional game.

Alice
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We ship the worlds' best diskettes FASTER than anybody We ALWAYS enclose a VAT invoice and current price list Its
not "Yes se were expecting delivery in 4-6 weeks' or -Please allow 28days for delivery" - What rubbish we put up with in
the U K.71 Just ring another company in this magazine w e  did We purchased a modem advertised on another page -Iwo
months later we've still no modem OR explanation AND we can't leave a message they've no answering machine,
EVERTHING you see in this ad, is ON THE SHELF NOW. We despatch within FOUR working hours or we'll ship FREE!,
Write or call (24 hrs) for our general price list Ccening soon.- The new Microdisk SEE 10 library box PLUS Disking Business
Diskettes -  They'll blow your mind.

FREE with EVERY ten-packet diskottes from DISKING
SEE 10 LIBRARY BOX

awo'd welosno deoce tut stOlMit ana displayng d r a k e n k w  Avai lab le
,duallt, al E 2 rAl oar. VAT sea urdet •Disluiere Stomp'

PLUS
DISKING COLOUR CODERS
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DISKING NEWS

DISKING
SUPER PROMOTION

FREE CLOCK
VALUE E8.95

Min ever., TWO Ten-Packs' ol AI4V 3',••• 5' O r  tr. delis tn, Verbal's,
allernoratt D y s o n  or M A I O  puntaltaed al theca t o t e s  w e  eel peck a 5400r
Dishing Caserclar Cock...1h ES 95 absolutely FREE

Onjet tow Ten •Packs and you wel recese two Calendar CIOCAS SOS SOC/1

• Eselutang CliCkelles OulehaSeXt Own bargatri corner AN FREE offers Cr.
subtact to availackinv

MEMORY EXCELLENCE
kleinerea diskeues are e,,enones 'avows. and wont well 0 ALL
systems

V.'. INCH DISKETTES
CO-61011r, ki row OR double dense), wog will INtb ring temsomemert

PRICES EXC VAT
3481 S I S
3491 D. '5.
3504 5 , 5
3501 D . I S

MEMOREX

48
40
96
96

PM 1

5.
Ipl

48 to, 3u4404e for 35 or 40 track Mier/tido
96 lot suitable tor 77 or SO tradk count km
10 anci 16 Hard Ser101 a...affable. at same pooes

FREE

10-e0
21 90
2? 90
27 90
3690

DISKING Means
Business

50-40
2099
2690
2890
3480

MENIOREX 314 INICRODISKS -  HERE AT LAST,
PRICES EXC VAT 1 0 - 4 0  4 0 9 0
O•ctO S  -Sded 4 2 8 0  4 1 8 0

0  5m e v t .  tonne . t t o  snullet
3' a htla may boxes tamest) soor,

To Ceseb,Ste l i v e s  ssereestut years seth kteencrea w e  are  giving
Internorea C-90 cassene tam .th every len-poLA cf M.icre, mcoses
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NEW DISKING SWING LID BOX for SO
rninid,SAS comes With keys cit./odors
Lags and even built in Careyng handles
Al Our Price the best value around -
Recommended Price E22 50

13.S.L13. - E17.90
buy 3 and get fourth one free Post & Packing at 4 unit rite

'PERFECT DATA' CLEANING KIT
Thu o-io 1..at o  J , s  ALL d,iyes - dci r k w  w k . *  fee cpe,•,,,
sethe

Part rso
CK 5

Otacregtee
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514" or 31/4" DISKETTES
1-2 packs each pack at 95p
3-5 packs each pack at 75p
6-9 packs each pack at 60p
104- packs POST FREE

51/4" CLEANING KITS

DISKETTE STORAGE

Price P a l l  No D e a C e l e l l e w
14 90 D S N A  1 0 0 - p a c k  rriagtes

51/4" SEE 10 LIBRARY BOXES
1-4 off at 40p each
5-9 off at 30p each
10+ off at 20p each

8" DISKETTES
1-2 packs each pack at 1.60
3-5 packs each pack,al 1.20
6-9 packs each pack at 90o

ABA lockable diskette storage comes
in two sizes each for the mini disks and
8' disks. They hold either 40 or  80
diskettes.
M35 -  40 mini disk capacity E14.90
M85 -  80 mini disk capacity E18.90
F40 - 40 8' diskette capacity E18.90

DISKETTE ACCESSORIES
Si" D ISK ING  SUPERMAILERS

4 t 7 . 0 ,

\•••,.. •  I.-

U.K. SHIPPING RATES INC. INS. BUT EXC VAT

8" CLEANING KITS
same as 8" diskettes

8" LIBRARY BOXES
1-4 off at 60p each
5-9 off at 45p each
10+ off at 30p each

DISKING SLIPERMAILERS

SEE 10 LIBRAINV BOX Pee with evert pad• at
ter, dueterens iri i  socerb storage agar* hoses
s o k  out yet enables walliol te le(Het
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DEVI' beneath the vast barren plains of
Selly Park. Birmingham, is a a

daunting

network o f  dark. dank CaNTS, where
lurks the Wampus. I t  is allegedly
fearsome creature which spends most of
its time asleep_ is e

But beware, it a s i l y  awakened by

nosey people and enjoys a human to tell the
who has
n meal

-  given half the chance. No one
hunted it and seen it has lived
tale.

Dedt be put otT by my tale of woe.
Will you take on the unenviable task of
tracking down this •  a n d
face the  h idden mysteries o f  the
labyrinth'?

The basis o f  the game is  a  long
established pencil and paper math
ernatical puzzle which can be solved
with logic and strategy.

There are 60 caves in  all on three
separate levels. Tunnels connect each
cave with its neighbour both horizon-
tally and vertically.

You are provided with a map. andto aid in your quest.
three magic arrows
You can shoot an arrow' at any time and
it will enter up to three caves in a row.
Should t h e  a r r o w  en te r  a  cave
containing the Warnpus. the Warnpus
will die.

During your search. you will receiveof impending da
visible warnings n g e r .

fo r  example: -Gosh. what a pong.
you can smell Watnpus- means exactlyd the rest is up to you.

more hazards to meet on
what it says, an f I told you
the way, but i e v e r y t h i n g  it

There are

wouldn't be an adventure. would I l i
l ie who has not hunted the Warnpos
• has not yet lived: he who has •

perished. M a n  Denham

•

•

•
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es show no mercy.
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Gateway io karog
kingdom of Hama
Tetrapod
Drogna
Crazy Traccr
Volcano
Carotoel
Meteor Misition

TOTAL

tcornsoft have now unleashed eight more mer-
,  games onto unsuspecting BBC micro owners.

Ranging from 'Gateway to Karos', where putting
it wrong could mean instant death. To the relentless

of Drogna which could have you dying with
ghter.

Gateway to Karos.
An adventure game in which you'll need all

r patience and ingenuity just to stay alive. Your
'ective is to find the Talisman of Khoronz but,
'rhever path you choose, you'll be beset by tTeachery.
ents lie in wait and magical phenomenona are in
ntla nee. Should you find the Talisman, you've still
Ind your way back.

Kingdom of Hama.
ks the rightful heir to the Kingdom of I lamil,

are in the unusual position of having to prove
r claim to the throne. Evil people are trying to
'ent you accomplishing your task by any means.
adventure game fraught with many dangers,
des and problems.

Tetrapod.
You're in an arena littered with dormant lizards,
bees and other hostile creatures with whom

II have to do battle to survive. But beware of your
laser bullets, as they bounce off the arena walls.

Drogna.
game for two people —preferably with devious

ds. There are two vaults contai ning diamonds and
rjob is to collect and transfer them to your home
'• While your opponent is out collecting you could
ik in and steal his loot b u t  keep an eye out for
doing the same to you.

Crazy Tracer.
kri arcade style game where you're in charge of

int roller. Guide your roller around a maze of
ngles while evading monsters who are committed
estroying it. Gain extra rollers and bonus points
ainting different objects. But you'll have to avoid
fling out of paint.

Volcano.
Mount Crona has erupted after 150 years of
cc. And your mission as an Emergency Rescue
copter Pilot is to save sightseers stranded on the
es. Time is of the essence as the lava approaches
sightseers. But you'll have to take time to evade —
oot —the boulders being hurled from the volcano.

Carousel.
A re-creation of the fairground shooting gallery

— with a difference. Shoot down all the ducks, owls
and rabbits before you run out of ammunition.
Watch out for the low-flying ducks. If you fail to shoot
these, they'll steal your bullets and reduce your
chances of success.

Meteor Mission.
On an alien planet are six stranded astronauts.

Launch your capsule from the Mothership and by
avoiding — or shooting — meteors and alien craft, pick
up the astronauts one at a time and return them to
the Mothership.

All games — with the exception of Gateway to
Karos which is currently only available on cassette —,
can be bought direct in either cassette or disc form.
You will find all these programs at your local Acorn
stockist. To find out where they are simply call
01-2000200. Credit card holders, phone 01-2000200,
anytime. Or 0933 79300, during office hours.

Alternatively, you can order the games by
sending off the coupon below to: Acornsoft, do Vector
Marketing, Denington Estate, Wellingborough,
Northants N N8 21iL. Please allow 28 days for delivery.

lb: Acornsoft, do Vector Marketing, Denington Estate,
I ACHingborough, Northants NN8 2111-

Please send me the following software games:

Price Cassette: .0.95; Disc:
I enclose PO/Cheque payable to Acornsoft Ltd. Or charge my
credit charge.
Card Number
Barclaycard/ lie c eAR, (uckt•

Name
Address

P o s t c o d e
Signature

Rcgi•acrcil No.1524763 ' ;  VI. V_ 21.; 812:1 85

ACORN SOFT
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Remember the days when every
record player was gifted with a needle
instead of a stylus. 45's were "in:' 78's
were "out'?

Before the days of hi-fi and laser discs.
When a graphic equaliser was a break-
through on the fo(Htball pitch instead of,
in music technology'.

Look at a record player now and it's
a museum piece.

It's like that with micros too.
The machine you thought would giveendless hours of fun and interest often
becomes a five minute wonder. Played
out within months. Or so you thought.

But imagine communicating with
other micro users on a nationwide
mainframe system. Updating yourself

daily with the very latest computer news
and reviews. Paging a special Bulletin
Board. Feasting from 'Prestel's vast menu.
Even downloading a choice of software
absolutely free.

In fa' ct, imagine 30,000 pages at your
fingertips and you've imagined what it's
like to be on line with the Micronet 800
system.

For Justil3 a quarter (and, for most
of you, a local telephone call when-
ever you want to connect up) you could
subscribe to the Micronet system.

The only extra you need to connect
up is a modem unit. Which is a small
enough outlay for what it buys.

Micronet's features are almost limit-
less and constantly updating so why not
see it in action at John Lewis stores,
selected W. H. Smith shops and SpectrumUK dealers.

Or fill in the coupon for our brochure.
You'll find you won't want to play on

anything else.
Please send me the full facts about Micronet 80071
Name

Make/Model of Micro
Address_

Telephone
.salcn()NET SOO. Durrant tiouse, 8 11ctl,a1 I  rill.
onduri 1C114 SIJ. telephone 01-278 i l4  1

Ftt )r•.:I• I H04), Durrar, A  ticrE,11 NIL 1,,,10. t .H.
rtd•phorie 01-1/8 4 .

.Pre.strl and In- Prrstri symbol art trdnirtnArks B r i t i s h  TO1,1.1111U11.

Making the most ofyour micro.
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CHASE DATA L
PRICES SENSATION

Canon 110: Case/Cables all INCL. E99
Canon 220: 400K (40/80 switching)

Case/Cables all INCL E169
N.B. These are state of the Art Disc Drives; Direct Drive

40track 6m ms Access/80 track 3ms Access.

INS Kits available
ex stock

all inclusive price E109 SLIM CANON DISC DRIVES:
MODEL SPECIFICATION OF EACH DRIA
fio S I S I D E D  40 TRACK 100K
210 0 / S I D E D  40 TRACK 2001K
220 r 11 , '  SIDED BO TRAC K 400K

(40180 TRACK SWITCHING)

All CANON 40/80 switchable disc drives feature an on-board dual-colour
LED on the front panel to show track mode selected. This is coupled with our

own unique two-stage illumination, to give a clear operating status, as follows:
40 TRACK MODE. L E D  GREEN
80 TRACK MODE L E D  RED
POWER ON:   H A L F - I L L U M I N A T I O N  (GREEN OR RED)
DRIVE SELECTED  F U L L - I L L U M I N A T I O N  (GREEN OR RED)
Super-slim CANON drives, models 211 and 221 and the SANYO model 596[

are available with their own custom-built secondary switching power supply. 1,
This is safe, low in heat generation and excellent value for money.

The SANYO disc drive is our latest acquisition in quality Japanese products. 0
This is a "half-height" unit of standard dimensions.

All
This n

MOl
Form,
per di
SinglE
Sing1(
& Ca!
Dual
Dual
8( Ca

Supr
Warrani
with aft
Non-wa
can offei
Recalibi
(parts e)
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DRIVE

tIG)

CANON SANYO
MODEL: 110 210 220 211 221 596D
Formatted Capacity
per drive on BBC Micro: 100k 200k 400k 200k 400k 400K
Single Drive & Case. £99 E139 E169 £179 £236 E182
Single Drive
& Case/P. Supply: £124 £164 E194 £209 E266 E212
Dual Drive & Case: £204 £274 £314 £329 £437 E368
Dual Drive
& Case/P. Supply: E229 £299 £339 E359 1467 E398

Dur

ED)
ED)
96D

blob

SLIM SANYO DISC DRIVES:
MODEL SPECIFICATION OF EACH DRIVE
5980 D/SIDED 40/80 TRACK 400K

All inclusive price list:
This means: disc drive + case + all power & data cables + U.K. carriage + utilities disc & manual + V.A.T.

Support:
Warranty: All disc drives sold by Chase Data Ltd. come
with a fuil one-year warranty on parts & labour.
Non-warranty service: As THE expert in our field we
can offer service on most makes of floppy disc drive.
Recalibration & Alignment E25  per unit inc. VAT.
(part extra). Phone for details: (Tel: 0784 38487)

Payment

MODEL  SPECIFICATION OF  EACH DRIVE
211 D / S I D E D 4 0  TRACK 200K
221 D . S I D E D  80 TRACK 400K

(40(80 TRACK SWITCHING)

W i t L AWA N D

E a

By Post Send your remittance (cheques only please)
with your order to:

CHASE DATA LTD
PO. Box 6, Woking, Surrey, GU21 4PB.
By Phone: owl% (Tel: 0784 38487).T o

October 1984 MICRO USER 9 1



There are two
methods of
splitting your
monitor screen.
MARTIN MILLEN
recommends the
second one.

A FEATURE frequently seen in
business software is the use of the split
screen. a powerful facility that can be
produced on the BBC Micro but is often
under-exploited, even though i t  can
overcome a variety of problems.

One snag i n  developing long
programs without the use of a printer is
the difficulty in comparing one part of a
program with another since it is only
possible to  see a  limited number o f
program lines at once.

The listing shown here provides a
split screen effect through the use of text
windows where two, three or even four
different parts of a program can be seen
at one time.

This facility has many applications. It
is o f  particular importance in writing
structured programs since it permits the
programmer to view both a  defined
procedure and that part of the program
which calls it at the same time.

In many cases it is also possible to
arrange things so that the relevant part
of a listing appears on one screen while
the program is running and producing
results on another.

A small demonstration o f  this
possibility is included in a procedure
called PROCDEMO. However it is
only possible to use this particular
technique if your program runs in Mode
O.

The different screens are called by the
various function keys. In order that the
whole should perform as an overall
programming aid a number o f  other
useful functions have been incor-
porated.

The u t i l i t y  i s  presented as  a
standalone program. although i t  is
intended to  be used as a group o f
self-contained procedures that may be
tacked on to the end of any program
under development.

The utility is written entirely in Basic
and should present little difficulty to

92 M ICRO USER October 1984

those wishing to understand how i t
works. I t  is hoped that some of the
techniques may prove of interest for use
elsewhere.

It has been structured in such a way
that there should be no problem in
expanding it to provide other facilities if
required.

It should be pointed out, perhaps.
that the blank lines such as lines 80. 110.
150 and so on. which have been inserted
to improve readability, have in fact got
one space in them — to hold them in
existence.

At only five bytes per line, this is
probably memory well spent. The utility
occupies about 2+1( and this wi l l
normally be acceptable.

By compacting it down, and through
the use of multi-statement lines, it could
be brought down to within I  k. i f  this
proves necessary.

As everybody knows there is a
VDU-command — VDU 28 — that
enables text windows to be set up so that
only part of the screen is in use. At first
sight there seems to be little point in
limiting the display to  less than the
whole screen.

What is not immediately apparent
however is that when you define a text

1111 1111
window, whatever was on the rest oft
screen beforehand remains unalter
and will stay there until you redefine t
text window to include that part of
screen once more.

This is the technique we shall use
split the screen. First we define o
window, on the left hand side fo
example, and display part  o f  t
program in it. Then we define a seco
window on the right and display
different part of the program.

The lines listed in  the first te
window will remain until we define th
veindow once again.

By programming the function keys
do all the hard work o f  calling
window routine and providing
parameters. changing screens
become a matter of  pressing a sin
key.

The procedure that sets up
windows is PROC WINDOW. The f
parameters passed to it are the two pa
of coordinates that define the bott
left and the top right corners of the t
window.

In fact this procedure is a little m
ingenious than you might imagine as
contains not one but two VDU
commands, the second of which u

parameters
by plus or 1
the first.
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parameters that are each incremented
Dy plus or minus one from those used in
the first.

The effect of this is to create two text
indows. one inside the other. B y

'hanging the background colour and
learing the screen between defining one
ovindow and the other we have a quick
nd e f f ec t i ve  w a y  o f  pu t t i ng  a
ntrasting border around the  f inal
indow.
The command VDU 17,128 gives a

Plack background while VDU17,I29
'yes a white one. The window is cleared

the VDUI2  command.
It will be seen that these commands
e conditional on the variable V%. The

urpose of  this will be explained later.
In practice the function keys do not
II PROC WINDOW directly as it is
ore convenient for PROC WINDOW

o be ca l led f r o m  t h e  procedure
ROC_W_CALL. Th is  contains a
ble of 10 sets of parameters for the 10
vailable windows.
The function keys are programmed to
II this procedure, passing i t  to  the
rameter W% which lies in the range 0
10. This determines which set o f

arameters are passed t o  PROC-
'INDOW.

This table could easily be extended to
include any number of parameter sets to
provide windows to suit individual taste.
The windows 0 to 4 are made available
by pressing f0 to 14 respectively.

The other windows are called b y
pressing f5, which wil l  then accept a
parameter in the range 0 to 9 to call any
one of the 10 windows.

It could be arranged, however, for
this parameter t o  specify one o f  10
separate windows, not including those
called by f0 to 14.

There are only 10 red function keys
on the BBC Micro. Often, as in this
case, there are more than 10 different
functions that it would be useful to have
on call.

The statement *FX219,138 on line
200 enables t h e  Ta b  k e y  t o  b e
programmed as flO, giving one extra
key, but if as many as 20 or 30 different
functions are required from these keys
then another approach is needed.

As can be seen from the listing there
are three separate procedures that
define the function keys -  PROCK.
PROCK I and PROCK 2 -  so that they
can be programmed in three different
ways.

PROCK enables any one of up to 10

different shaped screens to be called by
the red keys, while PROCK I provides a
number o f  other useful programmingfunctions.

These two procedures each program
the Tab key to call the other, so that
pressing i t  w i l l  make a  new set o f
functions available on the red keys.
while pressing it again will revert to the
previous set.

P R O C K  2 o n  t h e  o t h e r  h a n d
programmes t h e  keys t o  prov ide
commands t h a t  a r e  usefu l  when
accessing information stored on disc or
tape. and line 460 provides for these
functions t o  become available b y
pressing 12.

There is plenty of room for expansion
here w i t h  a n y  n u m b e r  o f  k e y
programming procedures structured in
the same way.  providing additional
facilities to suit personal requirements,

With 11 function keys on the go. and
up to three different uses for each one, it
becomes a little hard to keep track o f
what key is doing what at any one time.

We can use the window facility itself
to create a  display at the top o f  the
screen, showing just what each function
key is doing at a given moment. This is
the purpose o f  the procedure PROC-
DISPLAY.

What PROCD1SPLAY does is to
create 10 small text windows -  each
with its own border round it -  and put a
logo i n  each one  re lat ing t o  the
respective function key.

It will be seen that PROC DISPLAY
is called at the beginning of each of the
three procedures PROCK, PR OCK I
and PROCK 2.

But s ince w e  need a  s t r ing  o f
descriptions t o  put i n  these 10 mini
windows, t h e  data pointer i s  f i r s t
repositioned to the DATA statement at
the end o f  each procedure by  the
RESTORF command,

The R  I2AD command i n  PR OC
DISPLAY will now pick up the correct
text for each function key.

Sometimes, when you return t o  a
screen, you might want to keep what is
displayed rather than clear it.

For this reason the V D I I I  7 and
VDU12 commands are conditional on
the value of  the variable V% and will
only clear a newly defined screen when
V% has a value of

This value is set to  zero by f6  in
PROCK but it is always returned to I
after a new window is called -  this is the
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From Page 93
last line in PROC_W_CALL.

The default therefore is to clear each
new window as it is created, so if you
don't want it cleared you must first press
f6 and then the key to create the new
screen.

The red key 11 is programmed by
PROCK to alter the list options with the
LISTO command. Each time you press
it, it flips between LI STO 0 and LISTO
7.

This makes it very easy to list with
leading spaces and indentations f o r
general clarity, but without them when
you wish to edit lines.

Key f8 lists the program in paged
mode — the VDU 10 command drops
the listing one line, so that the scrolling
up which takes place when you next
change screen doesn't result in the loss
of any program lines from the top of the
old one.

Finally key f9 is "hardwired" in line 320
to list from a specific line onwards. I f
you are working on a particular section
of your program you can edit line 320 so
that f9 starts listing from the beginning
of that section. This is a useful facility

FOOTBALL MANAGER

Prices: BBC Model B 1 , 7 . 9 5
Commodore 64 E . 7 . 9 5
Spectrum OK 1 6 . 9 5
M i l  16K 1 5 - 9 5

(NA 3D GRAPHICS ARE NOT
INCLUDED IN THE Mi l  VERSION)
Overseas orders add ELS()
Strategy Game of the Year, 1983

(Nominated)
Golden joystick Awards

To order by mail (p&p free) send
cheques or postal order to:

Ws here for the

ddictipe
Available from computer software

stockists nationwide, includingtia) and

Addictive Games
7A RICHMOND HILL, BOURNEMOUTH BH2 6HE

Some outstanding features of the game

B  •  Matches in 3D graphics •  Transfer market

•  Promotion and Memento •  FA.  Cup matches
•  injury problems •  Full league tables •  Four Divinkles

•  Piccoytaar owngerttaeatrn rattionrgeaeltiT.latch • Asoieravyesegame facility l i k e
•  rinancial mardpulations •  64 teams and customismg feature

•  You can seem be melted!

John Mart1301
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although a little clumsy to set up.
Unfortunately, since LIST is  a

command rather than a statement, it will
not access a variable, so that typing
LIST A%, for example, will not work.
For this reason, the line number has to
be written into the program.

These las t  t w o  keys are  no t
re-programmed by PROCK 1 so that
they are always available. The other
keys are however, and they give some
useful functions.

Key 10 is set up so that, for example.
you can get the utility working again
after running your program.

It doesn't matter i f  your program
alters the function keys so long as i t
doesn't change ID. as this is all you need
to set up the window and other keys
again.

Keys f  I to f5 are fairly self-evident
except that in some cases the control
and M characters have been deliberately
omitted. This permits you to  add
parameters to  the commands before
entering them.

Key f6 tells you how much memory
has been used. I t  could easily be
arranged for this key to provide more
extensive information. This just leaves

f7 which i s ,  perhaps, the most
interesting key in this group.

It is only practical for a split-screen
utility such as this to work in 80 column
mode. When using a  monochrome
monitor this is probably the mode of
choice, but with an ordinary TV set, the
clarity of the text in Mode 0 is often not
too good.

This can be improved by turning the
colour control on the set right down. But
a much greater improvement can be
made b y  reversing the text  and
background colours. This i s  done
automatically by f7 as programmed in
PROCK 1.

Each time you press it, black and
white swap over in any windows set up
from then on. Many people will find that
black text on a white screen is far more
acceptable on an ordinary television.

However you can, in addition. create
some quite interesting effects by having
some screens one way and some the
other, a l l  a t  the same time. PROC -
DEMO shows this in action.

Full listing is
on Page 178
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hoosing a printel isa lot easier than
hoosing a computer.

T  HERE are dozens of quality printers from which to choose.With
I  quality price tags of around L 250.

The Brother M-1009, however, breaks all the rules.
Stays defiantly below the £200 barrier.

Though it has far more than its fair share of features, it maintains
the extraordinarily low price of £199.95.

Travels at a steady fifty.
In the speed stakes, the M-1009 is certainly no slouch, being

fully capable of up to SO characters per second.
Providing hi-directional and logic seeking printing for normal

characters and uni-directional printing for super and sub scriptand graphics.
Prints on any paper.

Being an impact printer, the M-1009 will print on virtually
any paper, including letter headings, invoices and standard office
stationery.

It will even print two copies together with your original.
A superb character recommendation.

In its price range, the M-1009 has a great deal more character
than many printers.

96 no less, plus international type and graphic characters.
Reliability comes as standard. ,Bulk to the same exacting standards as Brother's elite office

printers, the Brother M-1009 already has faultless credentials for
reliability.

Its 9 x 9 dot matrix head, for example, has an astonishing 20million character service lite
One printer that doesn't block out the light

Many home computers tend to be a little on the large side.
In contrast, the compact M-1009, at only 7 cm high, keeps adiscreet profile.
Well designed, reliable — and conscientious.
The Brother M-I009.

1 1 1
The future at your fingertips.

DEM P. BROTHER OFFICE EQUIPMENT DrVISION, JONES + BROT11ER. SHEPLEY STREET,
GUIDE BRIDGE, AUDENSHAW. MANCHESTER M34 Silk

TEL 061-330 6511(10 LINES) 061-330 0111 (6 LINES) 061-130 3016(4 LINES) TELEX, 669042
BROTHER INDUSTRIES LIMITED NAGOYA, JAPAN.

—  AVAILABLE FROM —
ROOTS, W FL SMITH, WI DINGS, SPECTRUM U.K. MAJOR DEPARTMENT STORES

AND BROTHER OFFICE EQUIPMENT RETAILERS. M L 1 1 0 / 8 4
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A two player game of dexterity
set in Hazard County. Beat
your opponent to the jewels
and gold with the
help of your band
of cronies.
Includes police
cars and one
player practise
option.
(BBC version: joystick
& keyboard control).
Cassette: E6.95.
Disk: E9. 5 .

B.B.C. MICR

MICRO POWER LTD..
NORTHWOOD HOUSE, NORTH STREET

LEEDS L57 2AA TEL (0532)46080D
kocpo POWER 50,rwAPIE .S Avo.i.ACIL E FROM

SELECTED BRANCHES OF S M I T H  BODTS JOHN
MENZIES COO" WOOLWORTHS AND ALL C,00,-.)

0EALERS
AUTHORS, WE PAY 20',: ROYALTIEs,
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It

WITH each week seeing the launch of
some new piece o f  ROM-based
software, many of us are finding there
just aren't enough sideways R O M
sockets to satisfy our needs.

Even internal ROM boards suffer
from restricted access, a limited number
of chips and, often, overheatingproblems.

However the prize for this month's
competition, the external ROM board
from Micro Pulse, overcomes these
problems admirably.

Fitted outside your BBC Micro, the
ROM Box, as it is called, allows you to
have up to  eight ROMs attached
externally to it.

You simply turn a switch to select the
ROM you want to use. Only one ROM
at a time will be activated, so avoiding
irritating clashes where ROMs share
commands. A  red LED indicates the
ROM in use.

One of  the ROM sockets is a zero
force insertion socket (ZIF), allowing
you to swap ROMs simply and safely
without damaging them.

And the beauty of the ROM Box is
that i t  doesn't restrict your other
hardware options. If you're a real ROM
addict you can still have a ROM board

The useful keyword which might have been included in Basic is
because (in not more than 200 words :

inside your micro as well as a ROM box
outside.

And, unlike other systems, it works
over the Tube so you can use your
second processor.

There are three ROM Boxes to be
won. All you have to do is to give us the
keyword you think is missing from BBCBasic.

For example, suppose the folk at
Acorn had missed out PRINT from
their version of Basic. You could still

Your ROM Box Contest entry form

manage with VDUs and poking the
screen, but life would be difficult to saythe least.

Fortunately PRINT was included —
but can you think of a useful keyword
that might have been included but
wasn't? I t  doesn't have to be a word
used in another version of Basic i t  can
be your own creation.

Just name you r  keyword and
describe its features in not more than
200 words.

J U LY
CONTEST
WINNER

WINNER of our Graduate contest in
the July Micro User was D.J.
Reynolds o f  Kingswinsford in the
Midlands.

His reason fo r  calling i t  the
Graduate was: " I t  enables users to
graduate from games and get downto business".
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Send your entry to: R O M  Box Contest,
Micro User,  6 8  Chester  Road,  H a z e l
Grove, Stockport S k i  5NY,
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DOUBLE MEASURE...

Twice  as much storage capacity on your present or proposed
discs.

The LVL true double density printed circuit board offers an
amazing 1.474,560 Bytes of on-line storage, on a twin 80
track double density drive.
Removed is the 8271; (it is not capable of supporting double density). In it's
place, a small printed circuit board with a new disc controller and support
circuitry provides a much improved data retrieval.
This drastically reduces read errors by using a phased locked loop data
separator, which is superior to the standard window circuit.

Your BBC micro will now recognise the media density in the drive. and Miami
you i i t  is correct You may define what density you require. 40 or 80 track, and
which sides of the disc to use.

The device gives complete flexibility and comes with an Eprom containing
firmware; manual, and a 40/80 track utilities disc_ On a dual drive it is simplicity
itself to copy existing software from single density to double density-

•  Double Density •  40  or 80 track
•  Automatically •  Own PCB with

checks for correct s e p e r a t e  8Mhz
density c l o c k

•  No 8271 (Rare •  Simple to fit
expensive) •  User definable

•  Utilities provided d e n s i t y
•  Defaults to single •  Phase lock loop

density on power d a t a  separator
up c i r c u i t .103
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SUPER FOOL
A superb Pent qi me with a differences
Features include time restricted shots.
variable Elie strength superb real hone
geaphics• sound and optronalloystick
control
Level 1 Pot balls in any order
Level 2 Pot balls in correct ordet
Level 3 Pot and hit balls in (or red order

STAR MAZE
Travel through the Star Maze Le discover
rare jewels and transport them back to the
mother ship On the way. VOW MISSIVrt
threatened by asteroids bull hatching Eggs
which lay homing mines, rotating alien
satellites and alien lighters Most deadly of
all we the mate walls which will vaporise
your ship on contact A way unusual game!

SPt0,05
BBC Wm 3"
CI 95 Cassette',0  95 D is -

Authors,
Mr tsars. smtettng

30 IOW Allefv,
Bbc WO) 32

Acorn EleCtton
El 95 Cas"tte• 95134

Auttlor SiceenVoo

Do you write your own programmes? If you have an unusual programme which can meet our standards you could be
earning a substantial sum every week! Why not take advantage of our sought after reputation. Write now!
NOW TO ORDER

-
You may purchase any of the games above direcL All you have to do is write your name and address on a piece of paper,
item(s) required, enclosing your cheque/PO. made payable to SOFTWARE INVASION
Please allow 7 to 14 days for delivery. 'Orders are normally des within 48 hours.)
Overseas orders Please add 0 75p per game.

Software invasion
occustomed style.
lest feast your eyes on the excitement in store for you. Al
iality you expect from the best name in arcade games!

RELEASES FOR THE ELECTRON!
GUNSMOKE
3D BOMB ALLEY —momSUPER POOL Joystick

Compatible

MPATIBLE WITH THE "FIRST BYTE"
OYSTICK INTERFACE!

RIBUTORS. MULTIPLE STORES AND RETAILER GROUPIIIRIES INVITED.
are Invasion Games are available from WH Smith, H

SPECTRUM shops and over 1,000 r etall outlets!

NEW
EltA§fo$1stroRrool,
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BBC WM 321(
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Now you can use your BBC Micro to write a letter or a report, to compile a mailing
list or classify your record collection, to check your bank statement or sort out your family
finances (and then translate them into colourful graphics)...all for just £5.95.

Quick to learn, eas
MINI OFFICE marks a long-
awaited breakthrough in dram-
atically reducing the cost o f
personal computing.

For the first t ime i t  makes
available to  everyone an easy-
to-operate version of four of the
most popular business comput-
ing applications — and at a price
anyone can afford.

Never before has a  word
processor been sold for anything
as low as £5.95. Nor a database
manager. N o r  a  spreadsheet.
Nor a graphics program.

Yet Mini Office contains them
all.

So how was it done?
It all started with a suggestion

that w e  s h o u l d  p repare  a
package to give readers a gentle
introduction t o  the  k ind  o f
software that businesses were
running on thcir computers.

At that stage there was no
intention that i t  should be an
ambitious package. Just a simple
program that could be sold at a
very low price.

We ca l led  i n  exper ts  i n
business software programming.
told them what we wanted and
sat back to await results.

What happened nex t  was

u n i q u e  f e a t u r e  i s
t h e  d o u b l e  s i z e  t e x t
o p t i o n  i n  b o t h
p r i n t e r  a n d  e d i t
m o d e  —  p e r f e c t  f o r
y o u n g  c h i l d r e n  a n d
p e o p l e  w i t h  p o o r
v i s i o n .

The word processor — with double site characters

totally unexpected. For they all
came back with ideas that were
to considerably expand o u r
original brief.

In the end what had been
planned as little more than a
beginners' g u i d e  t o  w o r d
processing, database manage-
ment, spreadsheets and graphics
had been turned into a full scale

suite o f  programs covering all
four applications.

In fact the only part o f  the
brief that remained was our
original insistence t h a t  the
package should be quick to learn
and easy to use.

And despite a l l  t he  extra
sophistication tha t  has been
written into it, we decided that,
as a service to our readers, the
price should still be kept at the
very low figure originally fixed.

How does M i n i  O f f i c e
operate?

Using the Word Processor is
simplicity itself. There are none
of the cryptic coded instructions
that had t o  be mastered b y
people learning the early word
processors.

You start by selecting the size
of type you  prefer — either
normal or double-size. The latter
is a feature that you cannot find
on any other word processor.

It is particularly suitable for
the partially sighted — in many

cases giving them their very first
opportunity t o  use a  word
processor.

This means they can use a
BBC Micro to compose a letter,
using the double-size mode, and
then print i t  out using normal
size type.

For many people this could be
the first time they can send Out a

perfectly typed letter without
outside help.

Primary school teachers are
also expected to make great use
of the double-size function, both

13 C  f a •  i E  a r  I  L  r r l

Figures on the spreadsheet can produce a bar chart

on the screen and on hard copy
printouts.

While you are using the word
processor three useful pieces of
information are displayed across
the top of  the screen.

They tell you how much time
has elapsed since you started
using i t .  thc number o f  words
you have written so far, and how
many characters you can key in
before the BBC Micro's memory
is full.

At any time you can press a
key which tells you your typing
speed. Th is  is a  most useful
function, a n d  c a n  p l a y  a r t
important par t  i n  increasing
your efficiencyr at the keyboard.

You can also decide the size of
the margin, the line length and
the tab positions. Text can be
moved f rom one part  o f  the
document to another.

At any time you can preview
the text to see how it would look
when printed out.

As with all the other programs
in Mini Office, your work can be
saved to tape or disc and loaded
when you want to use it again. It
can also be printed out.

The Database program can
be used t o  store a  mass o f

information. It  can be retr
in its entirety o r  Just the
you require f o r  a  par t
purpose, whenever you nt

The operation i s  so
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to use, that's

F U E L  C I S R R G E S
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that a useful database can
created in minutes rather th
days — and you certainly do
need any computer experience
set it up.

The search facil i ty i s  v
easy to use You can search
particular word o r  part  o f
word. O r  y o u  c a n  order
numeric search — such as tell
the computer t o  f ind  a l l  i
numbers greater or less than
one you provide.

You can carry out multi
searches. Fo r  instance, i f
have bu i l t  u p  a  mailing
containing a  l i s t  o f  nam
addresses, telephone numb
occupations and ages youu
ask the database to provide y
with a list o f  teachers living
Liverpool whose ages ran
from 25 to 30.

One powerful option all
you to replace anything on
database without having to
through the whole lo t  maki
amendments yourself.

You cou ld ,  f o r  instan
instruct it to find each reler
to "teacher" and replace it
"lecturer".

The Spreadsheet is our
sion of the program that mar
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0  BBC •B' cassette f  595
0  Electron cassette I5 95
0  88C 40,track disc E7.95
0  BBC 80-track disc £7.95
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a impor tant  mi les tone  i n
usiness computing — Visicalc.
It is often pointed out that this

:ne program alone has helped to
tell more personal computers
an any other.
Certainly Visicalc and i t s

c-crivitives have never been
taken from their position at the
p o f  the l ist  o f  best-selling
usmess programs.
Yet the concept is very simple
a giant worksheet of rows and
lumns, only part of which can
seen on your screen at any

e time. Into any position on
sheet you can put numbers,

bels and mathematical f o r
ula.
And when you alter any figure
effect ripples through the rest
the sheet, changing any totals
may be necessary.
The M in i  Office version i s

4eal for home finance, provid-
g you with an effortless means
keeping tabs on your income
d expenditure — and enabling

you t o  wo rk  o u t  y o u r  own
budget.

In our Spreadsheet program —
as well as in the Database — we
have provided a sample file so

or a pie chart

that you can experiment with it
before entering your own data.

One feature we have included
which to our knowledge does not
exist in any other spreadsheet is
a warning device to prevent you
accidentally erasing formulae —
a very useful precaution.

The Graphics program uses
the standard business graphics —
line, bar and pie charts — in full
colour. Which is something not
always available on f a r  more
expensive graphics packages.

The program uses data you
have already prepared on the
spreadsheet. You have to iden-
tify which set of information you
require to see in graph form —
such as by indicating which row
or column — and then which of
the graphs you require.

The g raph  i s  then  auto-
matically configured exactly as
you require it. I f  you have an
Epson compatible printer cap-
able of  producing graphics you

l in M M  ME OM 110 I I E  M I  ME = I  = = = = = = = = =  9
copyicopots of

0  enclose cheque made payable to
Database Publications Ltd.
for

Piease tick box

Please send me
Mini Mice

I wish to pay by
0  Access 3  Visa
Signed
Name

can also print Out hard copies for
a permanent record.

Because our original intention
was to  produce a  package for
people new to  al l  these appli-
cations, we  have produced a
fully-detailed, easy t o  under-
stand manual.

This 32 page free booklet
gives clear instructions about
how to use all four programs and
in i t s e l f  f o r m s  a  c o n c i s e
introduction for first-time users.

I f  you want t o  start doing
more with your BBC Micro than
just playing games, this package
is your ideal introduction to the
four most popular applications
for professional computers.

No.  h a r r y  date

Address

Poet te: Mini Office otter, Database Publications.
168 Chester Road. Hazel Grove. Stockport SIC 5NY

mo on en En m i n  E n  mu moo gm I m  N E  1 1 1 1
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never bored, because once

Another set of amazing specials from the d r  A t  o n l y  :  a csoftware house with the reputation for
fast machine code action, high resolution ( D i s k  £11.95)
graphics and unbeatable quality.
Games to keep you enthralled.
Games to get hooked on, but if
you've started you'll keep
coming back for more.

••
;•.,••

TH ALLIGATA WILL
ALWAYS ; E T  YOU

c  •  61.
you should bite our arm o

Uncle Claude

Arcade e,icItement- T I cornpeilmg levels
of fast moving action; a navy evil capitalist

Unae Claude and poor innocept Micky
v t r y - g  to save Ns friends kg35,- at/

a game that's a must for any games

Address

Name

Charge my Access

•••••••••
•••••*'

I enclose a cheque/PO* fort

Card No

S i g n a t u r e

• Payable to Alligata Software tAllow 75p for post and packaging •
Despatch is normally made on receipt of order and should reach you within days

A multi-screen spectacular featuring the Lord of the
Jungle in his relentless fight through 4 vicious levels of

Tartan

ferocious blood thirsty beasts and river obstacles n

i

order to save his darling Jane from her

some fate.

Sloppy stuff but well worth fighting for the climax.

Tarzan L i  Chartbuster L i  Uncle Claude
0  Son of glag9er L i  Xanadu CottagelE bony Tower

Please indicate programs required and whether tape T or disk D
• • • • • • • • -•—••••

••••••••_
A lligata Software Ltd

I Orange Street. Shetiatial Si 40W
Tel; (0742)755796

08 me mma 0 • • 0  Ma 00 000800010 0 E N •••
Allem EN In u m  mans mgAmis Ass 11 oll E• •• ma

ague
A.,Agri 9 1 1AIM MS • •  • •  •  I M M O  •

A M E S 11 m  Software'.
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SOFTWARE SCENE

MUSIC Tu to r  (Garland) is a
menu-driven musical composi•
tion program meant to be used in
conjuction with a  teacher or a
book about notation.

You can input up to 75 notes
either by code, or by using two
rows o f  the BBC keyboard
configured as a piano.

With t h e  second method
notation appears on the screen
as you compose. Th is  is  an
important and useful feature
though a  keyboard overlay.
rather than a  diagram in  the
manual, would have been an
obvious enhancement.

You c a n  l i s t e n  t o  y o u r
composition — a t  one o f  10
different tempi — edit it, and save
it.

The documentation is  corn
prehensive and clearly set out.
But there begins the rub. Notes,
we're told i n  the manual, are
"correctly located on the der '
(not the stave). A slip of the pen?
No, the mistake occurs several
times, in different forms.

It wou ld  appear tha t  the
author is no musical theorist — a
suspicion conf i rmed b y  the
program itself.

In input mode the treble clef
doesn't encircle the G line of the
stave. Not a cosmetic matter —
the position o f  clefs should be
part of  basic music tutoring.

You then find that the only
accidental available is a sharp.
though there are good musical
grounds f o r  using f la ts  and
naturals too.

Indeed, one o f  the reasons

why the screen notation looks
unusual is that i t  becomes so
sharp-infested.

Worse, however, is that the
sharps appear,  incor rec t ly,
above their notes rather than
next t o  t hem.  F o r m a t t i n g
accidentals in music programs is
difficult, b u t  y o u  can ' t  jus t
sidestep the problem by misplac-
ing the signs.

There is more. The pitch o f
each n o t e  i s  c h a n g e d
individually, preventing a begin-
ner getting a  " fee l "  f o r  key
signatures. Yo u  can' t  experi-
ment with harmonies. There's no
choice of clef. Dotted notes can't
be input in keyboard mode. You
can't input bar lines at all.

The editing procedure i s  a
positive discouragement. I f  you
make a  mistake a t  input you
have to go into edit mode. Here,
the notes o f  your  tune are
presented, in order, one by one —
with a  cleared screen, so you
can't see the notation and edit it
at the same time.

Unless you've written your

Dig for your life
IN Digger (Visions) your only
defence against nasties which
invade your allotment is a pump.
This prods the nasty, causing it
to expand until it explodes.

I f  you only pump it a couple
of times then the invader is only
temporarily stunned, making a
pip noise on recovering.

A more subtle way of  killing
one is to mine underneath one of
several rocks on each screen,
dash out o f  the way, and pray
that it falls on a passing nasty.

The screen is neatly presented
with score and number of  lives

. •  a  I IMFAtaill 1111Ell lir IMAII • Mel ".. "Whilf IIIVA •  111111 P
I F O P U E '  J I IM III 1  a  I I I I MIMO  I  I  I
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left. Be low i s  the  allotment
viewed from the side so that you
can see the soil underground.

The occasional fruit or veget-
able appears, yielding a bonus if
taken.

A n i m a t i o n  i s  s m o o t h ,
although with many nasties on
the screen it can get a little jerky.
The detail o f  the characters is
excellent.

A fun  game that would be
appreciated b y  the keyboard
basher who thinks there's more
to life than Space Invaders.

Philip Tudor

tune down by hand — there's no
facility f o r  hard copy — i t 's
virtually impossible to remem-
ber which note to change.

And i f  you switch back t o
look at the notation you have to
start editing again from scratch.
Such a user-hostile approach is
calculated to create the impress-
ion that  learning music is  a
chore.

To cap i t  al l  there are two
rather ser ious bugs  i n  t h e
program — I  assume they're
bugs, not further musical errors.
A semiquaver rest is displayed
as a semiquaver note and " t o r

THE preamble o f  Multibase
claims that  i t  al lows you t o
create and manipulate a variety
of multi-record files to suit your
own needs, and i s  ideal f o r
keeping a l l  y o u r  persona]
records.

All o f  which sounds very
promising.

The main program loads after
a short title page and displays a
menu giving nine options, t o
create, display, search, alter,
save, load or  add to  a file, to
delete a record or to dump a file.

G s h a r p  i s  d r a w n  w i t h  a
ledger-line.

The general  design p a r -
ameters o f  the program are
perfectly adequate for beginners.
The range of notes. for example,
is jus t  over  one and a  ha l f
octaves, and duration is between
a whole note and a  one-six-
teenth.

Within such l im i t s  m a n y
teachers a re  wait ing f o r  a n
easy-to-use, musically accurate
and creative learning aid. Music
Tutor could have fitted the bill.
As it stands, it does not.

Gabriel Jacobs

Promise
unfulfilled
These options often form the
heart o f  a  d a t a b a s e  b u t
Multibase from G. Soft (Micro
Software) offers nothing more,
and has some serious omissions.

For a  start there is no star
command facility. One o f  the

October 1984 MICRO USER 1 0 3



SOFTWARE SCENE

From Page 103
most serious drawbacks is the
lack of a sort facility. Advanced
features such as calculations are
not supported at all.

Just to  make matters worse
there a re  some t r i v i a l  b u t
nevertheless annoying faults and
bugs. One of the more serious is
that y o u  cannot specify the
name under which you save the
data.

This may seem unimportant
until you realise that you have to
specify the name when you come
to load the file back in!

Adding t o  a  f i l e  i s  cum-
bersome in that it allows you to
type in a string o f  any length.
then checks the length. Deleting
a tile is very unprofessional since
it doesn't tell you what you're
about to delete.

Hasn't the author ever heard
of the term "user-friendliness"?

Other l i t t le  niggling faults
include the  un t idy  prompts,
non-masking of  lower case and
the very uninformative instruc-
tion booklet.

Shingo Sugiura

Fun With Numbers: An educational
suite offour programs aimed at the 4 to
7 year age group. Colourful graphics
are used to test a child's ability to count.
add and subtract. A final arcade style
shooting game tests a l l  three and
includes a Hall of Fame. (Golem).

Star Seeker and Solar System: An
educational package complete with 28
page manual, Star Seeker plots the
most prominent stars from any position
on earth. Solar System provides a
similar service for  the planets and
Halley's Comet. Both have the facility to
print to an Epson. (Mirrorsoft)

Hi Bouncer: Keep up with Mr Bounce
as he leaps around town helping his
friends. In this arcade game with four
different screens and eight levels o f
difficukv you'll meet Mr Tall, Mr Lazy,
Mr Bump, Mr  Snow and many other
favourites, but your tactics on each
screen are different. (Mirrorsofl)

Galaxy Raiders: Avoiding storms o f
asteroids you pilot your starship into 3D

104 MICRO USER October 1984

Search
and destroy
YOUR mission, i f  you accept
the challenge i n  Eagles Wing
(Software Invasion) is to fly your
aircraft along the river until you
reach and, hopefully, destroy the
enemies" missile silos and their
command centres.

There are plenty o f  defences
along the river, and you need to

o u l a R U N S  Aoffithrest lakotesktartelseoamsees

destroy at least some of these to
bring on your in-flight refuelling
tanker.

The further upstream you get.
the more aggressive the enemy
and the more interceptor aircraft
there are trying to  crash into
you.

Press the spacebar and away
we go. flying upstream. shooting
up the various enemy installa-
tions whilst clocking up score
and damage to  ourselves and
using fuel.

Provided we don't crash into
the canyon walls, run out of fuel.
or get destroyed. when we've
scored 10.000 o u r  in - f l ight
service station appears.

Throttle r ight  back, avoid
shooting it down, and we dock
with i t ,  where-upon no t  only
does it refuel and rearm us. but
by some miracle also repairs all
our damage. Then on with the
mission

There i s  o n l y  one  ma jo r
criticism — the quality o f  the
sideways scrolling. There is a
continuous flicker on the left of
the screen as the next line to
appear on the right tyes. I  do

space engaging the Arian fleet which is
intent on your destruction. You must
also defend your starbases, essential to
your survival, by  hyperwarping to
selected sectors. Your aim is take the
shortest time possible with the minimal
amount of refuelling. (Visions)

Uncle Claude: Sneaking into the
electronic warehouse after dark you
must prevent the boss, Uncle Claude,
from making a  profit. He is out to
maximise his profits by selling goods at
excessive prices, and you have been
hired by the union to ship them to the
shops quickly, so as to avoid job losses.
You must steer clear o f  the prickly
acorns and Claude himself as you
endeavour to load a variety of electrical
goods onto the conveyor belt. (Alligata)

Spitfire Command: Pit your skill and
daring against the Luftwaffe as they
prepare to clear the way for the invasion
of Britain. You view the opposing
aircraft from your cockpit as they bank
and turn, attempting to destroy you
before your rapid machine gun fire

mean right!) is put into scr
memory.

The scrolling itself is so
that to anyone stood watching
appears that the screen is out
focus. Compared w i th  o t
sideways (and, nowadays. e
diagonal) scrolling, this is r
primitive.

Fortunately. th is  isn ' t
noticeable to the person actu
playing who is watching only
small portion of  the screen.

Probably t h e  o n l y  o th
feature worthy of mention is t
"brown" used fo r  the cany
walls, and even this has
seen in other programs from
publisher.

At least in this game I stand
fair chance of keeping my na
in the " t o p  1 0 "  table — rn
reflexes are so much slower th
my son's that in most "reaction
games the lowest score he has
the table is usually well A °
anything I  can achieve.

Despite i t 's shortcomings,
think I  w i l l  see m y  son
"Operation Eagle's Wing"
regular intervals in the future.

Now, which key was it

blows them to pieces. (Superior)

Star Striker: Controlling a  rocket
equipped with lasers you must defend
yourself against circling aliens. To add
difficulty to the task you must also avoid
asteroids and fireballs. Can you dock
with two additional stages o f  your
rocket to increase your fire power or are
you doomed to lose each stage in afutile
attempt? (Superior)

Starship Discovery: A member of  the
crew of Starship Discovery, your job is
to undertake repair work on the outside
of the ship. At your disposal is an EVA
pod which, under simulated test
conditions, you must pilot through eight
levels of difficulty. (Alligata)

Laser Reflex: Left in sole charge of a
remote asteroid refuelling base, your
only defence against invading drones
bent on plundering the fuel supplies is a
powerful laser cannon. It is fast, deadly
and uses a giant mirror to angle your
fire power. (Talent Systems)
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shooting u p  ground installa-
tions? R i g h t .  a w a y  w e  g o
again

Michael Gilbert

Blast
the dams
HAVE you ever fancied yourself
as Guy Gibson f l y ing  y o u r
beloved Lancaster equipped
with Barnes Wallis's bouncing
bomb? Look  n o  further than
Alligata's Dambusters.

You fly over landscape made
up of a single green line b u t
use your imagination. The aim is
to destroy as many dams as you
can before enemy fighters get
you, The dams are also heavily
protected by anti-aircraft guns.

So you must dodge the flak,
destroy the fighters, and aim and
drop your bomb too.

The b o m b  s i g h t  i s  t h e
ingenious dual spotlight system.
You try to  get both beams o f
light as close together as possible
on the surface of  the water.

This is a lively and interesting
simulation. The game isn't easy
to master and the number o f
keys to be pressed — seven — is
rather overwhelming.

The sound  i s n ' t  a l l  t h a t
exciting and there are no bonus
screens or real game variations
apart from a general speeding up
and the appearance o f  more
enemy planes.

An excit ing and involving
game, but not as addictive as one
might expect.

Dave Carlos

NOT exactly history, not quite
English, some maths certainly —
but a  l o t  o f  en thus ias t i c
discussion a n d  cooperation.
That's Fletcher's Castle b y
Fernleaf Educational Software.

This educational game i s
aimed at the 8 to I2-year olds.
Simon Fletcher.  a  No rman
knight, has a grant o f  land on
which he has to build a motte
and bailey castle.

He can recruit local workers
to help h is  soldiers but  they
cannot be trusted alone. The
object is to divide the workers

Assembly
language
unveiled

THE Complete Machine Code
Tu t o r  ( N e w  G e n e r a t i o n
Software) is not a machine code
tutor at all, but is in fact a very
good suite of programs that will
teach you how to use. and write
in, assembly language.

It takes the total novice from
basic principles r i gh t  u p  t o
relatively complex programs,
explaining each assembly code
instruct ion, a n d  g i v i n g  a
demonstration program.

Once loaded the clinically
clean Mode 7  display screen
keeps you well informed of your
progress through the  lessons,
Once each stage is completed it
automatically steps on  t o  the
next one.

It is fairly easy to get to your

and soldiers i n to  groups t o
complete six tasks and get the
castle built in 10 days.

The instructions are clear and
well presented, bu t  there are
rather a lot of them to remember
and children playing this game
for t h e  f i r s t  t i m e  needed
prompting.

They did not like leaving this
game in the middle. I t  takes at
least half an hour to play it right
through and they were a  b i t
disappointed when they realised
how difficult it was to complete_

Sound is not used — perhaps a

desired program, even out  o f
sequence. This is achieved by
using the Return key to step you
down the page.

Much o f  the program i s
automatic, o n l y  requir ing a
specified key depression to start
the next activity. The very neat
coloured display makes keying
errors minimal, but even so the
crash proofing is excellent.

The lessons seem a little out of
order but it isn't that confusing,
although some of  the text does
seem a little ambiguous in places
and i n  some instances m a y
require a  second r e a d  t o
understand ful ly the following
example.

Each stage o f  the package —
from New Generation Software
— has a  d e s c r i p t i v e  t e x t ,
explaining an instruction code.
or a  group o f  codes. I t  then
provides a  working program,
which makes the theory become
fact.

The code o f  the example
programs is single-stepped with
the Return  k e y,  a l lowing a
constant on screen display of the
6502's registers and flags.

The screen display can be
altered f r o m  a  s i m p l e  t o
understand form to a much more
comprehensive display, showing
the actual addresses that the
code is working at.

Another feature is the ability
to flip between decimal and hex
notation — a great teaching aid in
itself.

On the whole this dual market
package should be as useful in
the school as for the enthusiastic
home use r.  M y  o n e  m a i n
criticism is that there are no self

Learning by building
good thing in a busy classroom —
but the graphics could be much
more detailed and the castle
should be drawn faster.

The worksheet provided can
be copied f o r  a  permanent
record,

The object of  the program is
to encourage language develop-
ment and logical reasoning. I t
does this very well and a teacher
could also use i t  as a  math-
ematical aid.

Worth a  place in the junior
school program library.

Alison Cernyw -Hughes

assessment questions, which
would be very beneficial.

Accepting the limited size o f
the available memory i n  this
package i t  can be used as a
development tool for  assembly
programs, and as such does not
fall into the category of a "useful
only once" program.

Garry Marsh

Battling
for Boris
BORIS has had his home raided
by the underworld creatures
who have stolen most o f  his
possessions.

As you can imagine, Boris is
quite peeved and sets out  t o
retrieve his valuables_ Your task
is t o  guide h im through the
underworld and  f ight  o f f  the
creatures that await him there.

When Boris in the Under-
world (Superior Software) starts,
Boris appears on the left hand
side o f  the screen and a  large
number of  nasties appear. You
have to shoot these before the
underworld f iery wal ls  engulf
you. _

Each t ime you successfully
fight off a horde, you will get one
of Boris's possessions back.

As the game progresses, it will
get harder to kill the creatures,
indestructable discs w i l l  start
flying around the cave and the
fiery wall will move in faster.

The graph ics  a r e  sharp ,
characters are colourful and well
defined and the animation i s
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Dare you take u p  t h e  challenge la id down  b y  the  most  evi l
and sinister of_all beings .  t h e  devil himself.

.If you do you wil l  f ind yourself alone and at  the mercy of the
twisted fancies and whims of a cold and calculating mind.

Occult forces are threatening the lives of those near and dear to
you. Their only salvation rests in your hands but in accepting the
challenge your own existence is put in severe peril.

In taking up the challenge you have to find the TALISMAN and
locate a pentagram which then has to be prepared for the final rite. In
the mean time dark forces will be opposing you making a difficult
task almost impossible.

DAIRYFILE FOR
Keep on that economic line between over and under feeding!
Save time recording milk yield and calculating feed amounts!
Quickly decide feeding policy with the 'Monthly Calving Group'

Performance Graph!
Print out a recording sheet with cows in numerical order. Print out

graphs or tables o f  individual cows or Monthly Groups showing
serving and pregnancy details, illness record, Calving Index, weekly
and running total Margin over Concentrate. See at a glance cows
due for serving, pregnancy diagnosis and drying off. Keep track of

This exciting new ROM from Microtest will enable you to get all sorts
of new characters and fonts from your BBC Computer. Once you
have produced your masterpiece on the screen, all you have to do is
use the inbuilt screen-dump utility t o  produce a hard copy onto
paper.

Typing ' 'HELP FONTS' gives a list o f  available fonts and the
blocks of characters which they replace.
Available fonts are:
"Accents A c c e n t s  and miscellaneous.
•B lock  S m a l l  capitals.
'Da ta  L i k e  the bottoms of cheques.
"Greek I t ' s  all Greek to me tool
*Joined S t a n d a r d  capitals with joined up lower case.
*Maths A  mix of  until now unobtainable Mathematical

symbols.
"Miscel laneous A  few oddities which often are very necessary.
*Thick T h i c k  tex t  f o r  MODEs 0 & 3 )  t o  enhance 8 0

column mode.

DEALER ENQUIRIES
and

EXPORT ORDERS
WELCOME

SATAN'S CHALLENGE
or (Nevi l  Rides Out )A Black Magic Adventure

MICROTEST FONT ROM
"Thin

"Vertical
*MODE 8

•S D U M P

Microtest Starstick ROM &  Joystick Package
Now available the Starstick ROM and Joystick. This comes in three forms:

Enables you to use our
joysticks on most programs
even those that do not offer
joystick capability.

Do not allow yourself to the lulled into a sense of security for it will
be short lived.

Many have gone before Only to swell the ranks of the damned.
This is the latest adventure from the stables of Microtest and has

been written wi th  the acclaimed features of other adventures in
mind e g  save faci l i ty,  qu ick  response, s imple b u t  extensive
commands, a mixture of logical and fiendish problems to solve.

Be warned this is an easy adventure to get into but devilishly
difficult to end.
CASSETTE 17.95 Inc VAT
DISC 40  or 80 tk 19.45 inc VAT (add 50p p&p)

DAIRY FARMERS
weekly total feed cost and milk sale price.

All this and more with DAIRYFILE.
Predict cow or Monthly Group total lactation yield. Compare with

Standard Lactation Curves. A l l  o ld  data preserved — compare
Monthly Groups over the years. Which is the most profitable month?

Find out with DAIRYFILE — for up to 200  lactating cows.
Available on dual 40  tk disc (For dual 40  tk drives onlyl

Dual or Single BO tk drives £69 inc VAT (add 50P P&Pl
Please state on ordering which disc format and printer model.

Thin text (for MODEs 2 & 5l which makes modes 2
& 5  m u c h  m o r e  r e a d a b l e  o r  p e r h a p s
"READABLE-.
For labelling graphs.
Ten column multicolour, memory-miserly
mode.
A dump facility which wil l  produce a screen
dump of any MODE from 0  to 8 (including a
text only dump in MODE 7) on an Epson, Star,
CTI CP80 or MT80

The ROM uses absolutely NO user memory and can be used with
word processors etc. as well as normal BASIC programs. The
DUMP utility will produce positive or negative graphics and will
also rotate the picture produced through 9 0 '  as well as being
able to position the picture anywhere laterally across the sheet
of paper.
117.50 inc VAT (add 50p p&p)

lA) T h e  Sterstick R O M  and Ctuickshot I  Joystick
Price 17.95 +  VAT  = 19.84

(13) T h e  Sterstick ROM and Ouickshot I I  Joystick
Price 19.25 +  VAT  =  22.14

(C) T h e  Starstick ROM and patch lead, choose
your own Spectrum/Atari style joystick

Price 15.25 +  VAT  1 7 . 5 4
Post and Packing 11.00 inc. VAT per item
This enables you to plug the Rapid action self centring loysticks until now
only available for the SpectrumiAtarlICBM machines into the user port ofthe BBC. Model A users please note NO ANALOGUE INTERFACE
REQUIRED
Disc Users Note -- pressing BREAK. SHIFT-BREAK or CONTROL BREAK
does not modify or destroy the STARSTICK software so Disc Users
please feel free to Boot!
The software patch provided in the ROM is interrupt driven and adds the
fo l lowing commands  t o  your  computer.

*  S T I C K  turn on the STARSTICK RUM
•  N S T I C K  turn oft the STARSTICK ROM
•  SETSTICK set up joystick to users spec
*  S A V E  • 'NAME'  1 4 0  1 6 0  saves your user-key protocols
•  A D V A L  emulate standard analogue ioyStrCks
*  PA U S E  define key to Freeze gems
•  N PA U S E  turn off ability to freeze game
*  - N A M E  predefined key protocols set up for software

houses programs
*  H E L P  KEYS displays currently selected key protocols
a R E P E AT  enables auto-repeat fire
•  NREPEAT disables auto-repeal fire

a v a i l a b l e f r o m
MICROTEST LTD

18 Normandy Way,  Bodmin, Cornwall P131 1 E X
Telephone: 0208 3812

OR ANY GOOD DEALER
Large picture shows BBC Computer System and a Quickshot II Joystick. Small inset just a few of the

joysticks that wil l  work with the patch lead. Screenshot by kind permission of SUPERIOR SOFTVVARE
All MICROTEST R O M s  are fully T U B E *  compatible. ( T U B E * ,  is a reg. trademark of Acom Computers).

VISA
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SOFTWARE SCENE

From Page 105
suitably entertaining.

Although the sound could
have been a  l i t t le  b i t  more
imaginative, the whole thing is
generally o f  very high standard
and a l l  the l i t t le professional
touches such as freeze. sound
°Mon option and high score
table are there.

The o n l y  f a u l t s  o n  t h e
technical side were the lack of a
quit facility and the inability to
switch sound off in the middle of
a game.

However, i t  is addictive and
will appeal to  a  lot  o f  arcade
game freaks.

Shingo Sugiura

Not too
friendly
TEXT Ed i to r  i s  attractively
packaged in a videocassette style
plastic case, but unfortunately
the software inside — from G.
Soft i s  not u p  to  the same
standard.

Once the program has loaded.
the user is asked to set the page
width. I f  no number is entered
this defaults t o  8 0  columns.
Setting p a g e  w i d t h  t o  6 0
columns results in the right-hand
20 columns being shaded.

This i s  m e r e l y  a  v i sua l

indication o f  the length o f  the
line. Any text entered beyond the
end of the line will appear on the
line below on the screen, but will
appear in its true length when
sent to a printer.

It i s  therefore essential t o
press Return at the end of each
line so that each is assigned a
new line number and the printed
text has the same format as that
displayed.

The line length setting causes
havoc w i t h  another  o f  the
editor's facilities. By pressing l'41
at the start o f  a new page the
user's address will be printed at
the top of the page.

When using any page width
setting other than 80 columns,
the address will appear disjoin-
ted on the screen and will always
be sent t o  the printer i n  8 0

column format despite the width
setting of  the bulk of  the text.

I experienced some difficulty
when attempting to save a page
of text to tape merely through a
lack of  user friendliness. When
asked whether I wanted to load
data I  could get no  response
from the program when pressing
either Y or N.

I had resorted to listing the
program before realising that the
program was only checking for
an uppe r  case r e p l y.  T h i s
problem occurred throughout
the program.

Text can be formatted using
the Centre command, which
moves any text to the centre of
the line, such as for  headings,
and the Indent command which
can be used to indent text at the
beginning of  a new paragraph.

Indent should not be confused
with T A B  — w h i c h  i s  n o t
implemented — a s  pressing
indent in mid-line will erase the
text at the beginning of the line.

Printer control codes can be
embedded i n t o  t he  t ex t  b y
enclosing them between square
brackets.

I f  one disregards the ambigu
ous information referring to the
insertion o f  the user's address.
then the accompanying booklet
is quite good.

There is also no need to make
a note of the function key tasks

as these are displayed in the top
few lines of the screen.

Overall the package — which
costs £9.95 — is a little rough
around t he  edges. I f  i t  was
re-written to implement optional
double spaced printing, a TAB
key, and even a  simple search
and replace routine, then i t
would be worth consideration as
a text editor for the user who
merely w a n t s  t o  send t h e
occasional letter and keep a
copy on tape for reference.

Jon Revis

Yoyo ousts
the laser

R AK tAardvarki  falls fairly
and squarely i n t o  t he  cute
category. H o w  else can you
describe a  game in which the
hero. caveman Trogg. wanders
through a ladders and levels type
landscape col lect ing jewels.
bulbs and keys?

And then when he encounters
the inevitable Scrubbly monster
what does he do? Does he blast
it w i th  h is  sabre tooth laser
cannon? No, with a deft flick of
the wr is t  he smacks i t  r ight
between the eyes with his yoyol

You begin with three Troggs
Turn to Page 110

3 Deep Spam (Pastern)   F e b  1 984
30 Bomb Alloy ISaltwart Invesawil • Jan 1984
Action al the Med Warta/id'  * 1 9 8 3
Aml Dincain/   J a n  1984
Al..,. DosticyarstProgram Pam) • Aug 1983
Alphabtia MA NI •   M a i  1953
Angie I Dialksoll)   J u n e  1994
AnimarlegetableiMineral

'Bourne (decallawal' _ •  • Oct 1983
Anon! hack Idamosi   J u l y  1994
Apollo ISoltorate Monne)   • , .  May 1983
kicedions ikornsoftl   h a g  1983
0,10111'CM' M a r  1983
Swaim ittcotneati) . J u n e  1954
Beelcide I &Mil l i  I   S K I  I  993
13entsynth (ans/   N o n  1993
Ent/ ease (Clarel , • • .  Sap I 994
Billiards 1115 Hi   .  Mar1993
Bridge to the East Ihrionl • • • • M a r  1994
Bun Fun ISmilisel) / t o g  1983
&mess Games Mearneaft) _ M a r  1984
Canyon (BBC Soh I O c t  1983
Cashbook IGhtkini" • .• A u g  1993
Cottle Assault (MRM1 • • -  S a p  I 994
Castle tit Riddles lAcornsoll1   J a n  1994
Chests 'Bog Belief
DINS ilicorneolti
Class IComoottar Concepts'
Chickaroo 'Screenplay/
Circus !Digital Farallon
Colossal Cave (Lave 91 • •

Apr I 993
One 1983

• Dec 1993
lAsy 1984
Jan 1994
Feh 1994

Commeicial AzookintsiGatmeo Jon  1983
Community I trot   M i r  1 984
Connect 4 rOatabatei •  Apr 1993
Cosmic Kidnap IStitimar Software' Ant 1984
Countdown to Doom (Aeornseit) • • Jun 1983
County (Shii la/yenta'   M a r  1984
Cylon Astaca (A A P Sultana) • •  • Fob 1964
Detest 109ftran   J e n  1994
Obalaboth (Carrera' J u n e  1964
Ocrinry (Paean Systems' A a r  1994
Dent's Cairsieny I Aerie* I S e p  1983

The Micro User Index of
software reviews

DIS (Amcom I S e p  1983
INS 1Wattoidt S e e  1953
ENS Amon! „.  O c t  1993
Disc foleutot (Vision Software! J a n  1994
Oregon Rider (Salamander' D m  1993
Easy Crasher 'Salamander' M a y  1984
ECFG lemaisah I   M a y  1983
Escape from Mombasa Alpha

!Program PDWKI   A p t  1984
Escape hone Orion insoesoln • • ,• • Nov 1983
ESSICIIII French Verbs iCarionelein Doc 1983
Eye itongmen1   A u g  1994
Federman, lAsk)   J u n  1904
Finthewbe 'Postern/ D e c  1983
Fro names ol Goliath 11(anial.' U P I  984
Flints Gold IMitropall .  A w l  1984
Forth !Lewd 91   N o r '  1983
Fortress (Amcor.' J u n t  1964
Franklin s Town ISalmnanderl Pday 1994
Frew/ IA S F Solt/rain _  M a r  1993
Fruity Fruity (Sortspoi I J o e y  1994
Flinger.= I BBC Soh) A p r  1903
Fun to Learn (Sherd' t Software" May 1 994
Galactic Fainted 'Kansan N o v  I 983
German Sentence Practice

'Educated Dstii   D e c  1983
Ghouis (Program Power/ . .. M a y  1984
&Miley (Clams Soh)   A p r  1983
Great OMSK Ltd (Strom Mosul) Jun 1963
Gunsmiths iSottwite linkmen' N o v  1993
Howl 'Sot/spot'   A u g  1984
Hide 6 Seek !Ask' •   J a n  1994
Hobbit (Melbourne HONK   J u n e  1994
Nomalosiness Pack 'Gemmel   Jane 1994
Home Finance 160C Sall'   M a y  1983
%ppm lAcninsolt)   S e e  1963
horror Caste ilk 8 F Sollencel   M a y  1904

Hunchback (Superset Solikeara1 May 1984
Hyperdrive IIJIO   M a i  1993
Inhemante 'Simon Hemp  J e n  19133
Invaders I UK)     M a r  1993
Invaders I Software laniamel .....  May 1983
Joanna tega been   M a y  1984
Amor Mont Pact (Piogram POKIKI Oct 1983
Key Dahme)ar Gen (Guilt' s e e  1984
Lemming Syndme cDrahytel J u n e  1964
Let, Cam 'Ask) . .  J a n  1994
Lift all with timbers I Shiva) • A u g  1994
Linos mid Angles 14inat)   A u g  1994
Love and Marriage

lAcornsokismibarg Software' - May 1994
Lards al Time RAM 91 •   M a y  1984
Last in Space 15111mM/et   J u l y  1984
Man IChilksofo -  • • J a n e  1904
Manitat 'Optima Sallwarn A p r  1984
Mary Role 'Ginn? . . .  J a n  1984
Missile Bale lAentntoft) A p r  1984
Music 188C Software!   A p t  1953
Music Edit. (System)   D e c  1993
Music Srthesise !Bug Bale/ J u l  1983
Rumba( Puntor 'Ask' J a n  1.984
Obit via n I Bug- Byte I A p r  1981
Did Father Time (Bog Boa, J a n  1984
Dot Dnc Home Mei I Dr Sett" •._ July 1984
Demi Probe 'Drama Sohwerel ..• Mow 1984
Packm 004 ISOliWara 114421061 ...Jun 1983
Paintbos 10ekleall _  _ Mar 1984
Painter (45 F Software' • M a y  1983
Pasca), Sequences  Puncman

I Chalksolt I   N o r  1993
Peeko-Computer 'kismet:1N • • F e b  1994
Pan,/ (H San! F e b  1994
Philosopher's Duni lAcurnsuft)  Jan  198A
Physics (Program Powerl   D e c  I 993

Phystoiegacal Somulaeleellemeals1 Dec 1983
Pt/name (Antonioni Mar 1984
Printer Monitor (Wationell
Programs I 'BBC Suh I    I  9ra. 1199834
Raiding Mout I Childsplen   J u n .  19114
Rocket AM I Acianksolt1 - Jol 1983
Rubble Intone ildieropowee) 9
Semen Dump IDACC1 M u ,  1999r 1944
Sr Lord 'Bug Bylel
Shrinking Proiassor IA8 F Software' ApAP;81199944
Slice (BP tdocatimall J u l  1983

DK 1983
S9n761; ilAcAtourons'0"118; . • - • Ore I 983
Snowbart 1 Lewd 91 Fe
Space Pirates lees Bytal  •  .  H e r  1199934

Sabina Adventert lActernelil  siJaps 1199E1484

Spooks and Spiders (Schwan Ion  • Set 1994
Spreadsheet !Wendt   N o s  1983
Some Gin (DACCI     D e c  1993
SKIIN 2 I &mann/III •
Spy 'System' .   N a y  1 993
Star Mace II Illaydool   O c t  1 983
Starshist Commend lAeolissohl • Oct 1983
Stock Car (Kemmerer!

AugSi p 11 99 88 44Suportruit ISignonsalt i

smSupct* rgremp,i. p.wa,

lSerastnel 1 ,, M a s a p t  11998s44

Soo 1183nTone 198C Soh/
Tease hooch ISulial N o s  1993
Ices IH A HI
The Grim I Dobsoll1 .  t
The Synth ' K i l l e e n ? '  - J u n  1 ill 999 ra 43
Tionemen One i Bourne Educalsonal) . Sap 1993
Tautens i BBC Soh" . .
Tr/insist/es Revenge ISoltspell JuMnaer 119144
Vampire Castle IMictootan •  Aug 1984
Varna ISOftivare invasion' . • S e p  1164
Vallee 'Penn' _ f•i

.. 'Dec' 11998833Whin Knight 'BBC Sohl •
Wordihang 'Bourns Educational! Oct 1983
'Northern 'Compute' Caneaptti J u l  1953
Zan/Kong 'Son, Soh! S e p  1983
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notional MicrcC

We bring you the best
of both worlds...

The Monitor
you've been
waiting for

ONLY
£65.00

The Philips V7001 12" green
screen high resolution computer
monitor.

108 MICRO usER October 1984

for only
i2,06 .96

...a combined portableTV
.....

and RGB colour monitor
Here's an ideal answer to arguments about who should use the home TV
set. The superbly engineered 14 inch Nordmencle has been specially
designed for use both as a monitor and a domestic television. Linked to
your BBC Micro it gives the crispest possible reproduction of the BBC's
colourful graphics, making it ideal for playing arcade games. And you can
also use it as a portable TV giving you maximum mobility. Yet the price is
less than for many comparable colour monitors — and you get an RGB
connecting lead for your BBC Micro as well

Zenith 12" Green Screen .......................................................... 0 8 . 0 0
Other Monitors available include:

Microvitet 14 Colour low-res ............................... . . . . . . . . . .  E 1 8 9 . 0 0
Microvitec 14" Colour med-res ............................................ f285.00
Microvitec 14" Colour hi-res .................................... . . . . . . .  E419.00

We have selected three of the
most popular dot matrix
pnnters. All allow you tocondense or embolden roil
offer htah definition characters
and allow you to produce
clear-cut graphics and charts.
Brother
HP5 30rps I
Epson
R. 801 100cps1
Rxsof-r incl. friction

feed)   E 2 7 3 , 9 1 1
For superb correspondence-
quotav printing you really need
a daisywheel printer. Our

0 4 8 - 6 2

£ 2 3 6 . 5 2

one of our top sellets,choicv
can also be used as a supenor.
standalone electronic rypearite,
Silver Reed EX43
With special BBC

interface  C 3 4 2 1 0
Without BBC

Interface,..   1 _ 2 4 9 . 4 8

Speed your
games with
a joystick

Soreshoti A really •,.gh qualthi
joystick for the BBC Micro.

: S e l f  efierentebriontrgonsaction
*  Rugged construction

E16.%

Professional
The last word in word processing
systems. Package includes:

Wordstar MailMerge
Spellstar Starindex

Only E346.00

We offer the very latest in
computer data recorders

Only £26.00
Including Mains Supply O m

The Morwood Slimline Computer
Datacorder designed specifically with the
BBC Computer in mind. As well as offering
all the facilities for computer programs and
Data loading and Saving, it will also blend
in with the colours and design of your BBC
Micro.

We only se!
that are ca
interferenc.
AMS 3• d
AMS 3(S)
A21/44S-3(11 2
Cumana
CSX 100 si
CSX 200 si
CSX 400 si
CS 100 sing
CS 100Esci
CS 200 sin.,
CS 200E
CS 400 sini
CS 400E st"
CD 200du.
CD 400 du.
CD800du•
CD 400S ,

switchab
CD 800S t

suatchab
New LOW
Pace slim
PSD1 1001
PSD2 2001
PSD3 400

track. SlA
PSD4 400

(80 had
PSD5 200

mitchat
PDD2 40C

(40 tracl
PDD3 80(

track 5%
PDD4 dot.

track)
PODS dot.

track)
Each drim
Wank disc
If — the be
enables yc
programs

Se
de
Cassel
Acomsof
Collectors
Database
Desk Dian
Forecast
Members).
Personal r

Manag4
View Print
BBC Sof
Home Fin
Record Kk
Moment
Business

Home Act
Gemini
Cashbooi,



°Centres MAIL ORDER DIVISION
smPulFer 061-429 8080

24 hours answering service outside office hours. Or use the order form belnit
You ran also order via Prestel. Mailbox number 614298080 on Friterprise

• top sellers.
a a superior
nk typewnter
3

£342.83

C249.48

ly high quality
IC Micro,
Oction
Is-
xtion

E16.50

in
ers

6.00
pit unit

he
fering
and

end
BBC

We Onkl sell high quality dnves
that are cased in metal to avoid
nterference and data loss.
.MS 3" disc drives
II11S-345l 100k single £185.15
411S 34TI 2011k double £32965
Cumana slim disc drives
CSX 100 ngle   £ 1 4 1 5 5
CSX 200 single   •  • • £183.35
CSX400singk .• E 2 0 4 . 3 5
CS100 single   E 1 6 0 • 5 5
CS 100E single C 1 4 5 . 3 5
C5200single   £ 1 9 8 . 5 5
CS200Esingle E 1 8 5 , 2 5
CS400sirsgle .   £ 2 2 1 . 3 5
CS400E single C 2 0 8 . 0 5
CD200dual  .  E289.75
CD 400 d trail  £ 3 6 6 . 7 0
CD 800 dual   E 4 0 9 , 4 5
CD 4005 40/80 track

switchabk dual E 4 4 5 . 5 5
CD 8005 40/80 track

switchable dual  £ 4 7 4 . 0 5
,,iew LOW prices!
Pace slim disc drives
PSI)! 100k single   £141.55
PSD2200k single  £ 2 0 1 . 4 0
P51)3 400k single (40/80

track, switchable) E233.70
PSD4 400k single

I:80track1 £ 2 0 4 . 2 5
P51)5 200k 148/80 track.

switchablel   £ 2 1 3 . 7 5
P1)1)2 400k double

(40track)   E 3 9 9  00
P1)03 800k double 440/80

track, switchable £474 .05
P1)1)4 double 480

track)   E 3 9 6 . 1 5
PODS double 440/80

track)   E 4 1 4 . 2 0
Each drive comes with a FREE'
blank disc and a FREE Repko

- the best selling utility that
enables you to transfer

osi arra from tape to disc.

Selected business software
designed for the BBC Micro
Cassette based
Acomsoft
CollectorsCatalogue
Database  E 9 . 3 2
Desk Diary    E 7 . 7 8
Fraecast    E 9 . 3 2
Membership Manager E 9 . 3 2
Personal Money

Management  £ 9 . 3 2
View Printer Driver £ 7 . 7 8
BBC Soft
Home Finance  E 7 . 8 3
Record Keeper   £ 1 0 . 8 0
Diamondsoft
Business Accounts  £ 1 4 . 0 5
Flexifile   E 1 0 . 9 2
Home Accounts   £ 6 . 2 2
Gemini
Cashbook   E 4 6 . 9 2

This is a MUST for
programmers - take your
pick from 4.096 colours!
Let Charneieon bnng your
programs to life with truly
authentic colours. Mix and
match the exact shades wo
require to give new depths of
realism to your graphics
Choose from all the colours of
the rainbow - and more! it's
that simple • , , with this amazinK,
hardware add•on for the BBC
Micro. Phone for details
RGB version   E 7 3 • 5 3
11/version   £ 8 1 . 7 8

Teach your
BBC Micro

to talk!
Sweet Talker Cheetah.? The
latest speech synthesis device
for the BBC.
*  Easily fitted -  no soldenng.
*  Uses allophone system -

gives unlimited vocabulary.
*  A l l  normal BBC sound

features are unaffected
•  Available now"

Superb value at £20.43

A special lott low price for
this high speed floppy tape
system which requires
no interlace   £ 1 1 3 . 7 6

Database   £ 1 5 . 6 2
Easi Ledger E 1 5 . 6 2
Final Account5 . .  £ 1 5 . 6 2
Graph Plot   £ 1 5 . 6 2
Home Accounts E 1 5 . 6 2
Invoice& Statements £15 .62
Mailhst £15.62
Payroll   E 3 1 . 2 7
Spreadsheet ...... . ....... E15,62
Stock Control   £ 1 5 . 6 2
Word Processor  £ 1 5 . 6 2
New Gemini
integrated accounts
Stock Control   £ 7 8 . 2 2
Invoicing and Sales

Ledger   ( 7 8 , 2 2
Nominal Ledger   E 7 8 . 2 2
Purchase Lerfaer E 1 8 . 2 2
Paorill E 7 8 . 2 2

I

411 prices on this paste have been re‘acett
by /0% (software) and 5% (harttware)

From the wide selection
available we recommend the
Pye Data Cassette
Recorder. Its fully compatible
with the BBC Micro and is
guaranteed to prevenr program
loading and saving problems.
Plus free power pack and
BBC lead   £ 3 3 . 0 4

Mieronet
We invite you to Join one of the
worlds largest databases
To join Micronet you need!
•  Prestel/Micronet

subscription E13.00/qtr.
This 1,011 be invoiced to you
by Prestel: application forms
Included with each order

•  Hardware
*Modern 1000  E 5 6 . 4 8
or Telemod 11 (Includes
automatic transmit/receive
switching)   E M I ' ?

•  Software
Cassette based  E 1 3 . 0 0
or ROM based  £ 1 7 . 3 5

Acorn Teletext Receiver
Enables you to download
programs and access the
Ceetax database E 1 8 5 . 8 7

P a c e  C O M M U T l i a l t i O I TA G
Commstar emy to use
commu nications ROM enables
BBC to 'talk' with other micros
Modem required)•• C 2 8 . 0 9

Disc based
Acombolt
Accounts Payable   •E19.53
AccountsReceivable *L19 .53
lnoiclng   1 9 . 5 3
Mailing e m  ' E 1 9 . 5 3
Order Processing ... *C19.53
Purchasing * E 1 9 . 5 3
Stock Control   ' E l 9 . 5 3

ROM based
Acornsoft
VIew •     £ 4 6 . 8 0
BBC Solt
Illtracalc   E 5 8 , 7 7
Computer Coricspis
Prititmaster ,    E 2 5 • 2 0
Wordwise  £ 3 6 . 0 0
Gem ini
Datagem database £ 1 0 1 . 7 0
Check for acallability
Merlin
Scribe    " E 4 6 . 9 2
• Must have Acorn DFS

Add 15% VAT to all our prices •  Carriage FREE
Price and aucgabi,ity guaranteed to 3L.,•8 134 except !Acre indicated. I

Our Top Tea
lest Sellers

Frak (Aardvark)
A quirky and amusing caveman romp with
-outstanding graphics ..... , . . . . .  ............... C 7 . 7 9
Micro Olympics (Database)
The much talked-about compilation of 11 Olympic
events. Great value for money E 5 . 9 5
Chuckle Egg (A&F)
Plenty of thrills and spills in this progressive game
which requires a great deal of skill at the higher
levels Efo_ 1 8
Fortress (Pace)
Astounding 3D graphics and furious action as.
against fierce resistance, you guide your aircraft
against enemy bases . . . . .  .......  E 6 . 9 3
Contract Bridge (Alligata)
Improve your game by making up the fourth at
bridge the micro plays for your opponents  E 4 . 6 5
Mini-Office (Database)
Incorporates Word Processor. Database,
Spreadsheet and Graphics in
one great program   E 5 . 9 5
747 Flight Simulator (Dr. Soft)
A midly realistic simulation of piloting a Jumbo Jet

Written by a real pilot ............ . . . . . . .  C 6 , 2 2
Aviator (Acomsoft)
Be the pilot of your own Spitfire. Battle to save your
town from alien invaders £13.00

White Knight (BBC Soft)
Widely held to be the best Chess program for the
BBC Micro    £ 8 . 2 3
Killer Gorilla (Micro Power)
The all time arcade blockbuster. Scale the iron tower
to rescue the maiden from the gorilla   C 6 • 2 2

ORDER FORM Post to
NATIONAL MICRO CENTRE-5,.
36 Si. Poicmgatt,
Stockport SKI  11-11_

lien'

Arrest...Barclaycard No

PfeaSe Supp4. the  forrr irrrog

Attractive credit ter- ms
Phone ior riermk

Allow up iii,-.1.4 days for software delivery.
Pease indicate method of poifine,,i

n C h e q u e  payable toNational Micro CentresD
Name
Address

Tel No
Signed

QN

VAT 15%
Carnage F R E E
TOTAL

Total

M 9
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SOFTWARE SCENE

From Page 107
and a time limit of two minutes
per Trogg in which to yoyo as
many monsters as possible while
collecting jewels f o r  bonus
points.

Should you collect all of  the
keys on one landscape then you
receive a  time bonus and are
moved on.

Your task is hindered by a
constant hail o f  daggers falling
from above and balloons rising
from below. Should either o f
these items touch Trogg he cries
"Frak" — a caveman derivation
of "Oh bother" — and promptly
dies.

As you become a crack shot
with the old yoyo you can amass
further bonus points by hitting
the daggers and balloons.

The graphics are  superb.
Aardvark has used the Mode I
screen and created large, highly
detailed, cartoon style charac-
ters.

Unfortunately the  size and
complexity o f  the characters is
probably responsible for one of
the program's f ew  fai l ings.
When it was called upon to move
Trogg, a dagger and a balloon,
the speed and fluidity o f  the
animation suffered visibly.

Another irritation, probably
less excusable, is the standard of

CASH Book Accounting and
Final Accounts by Gemini make
up a package suitable for use in a
cash based business, replacing
the conventional manual cash
book.

Using t h e  f i r s t  p r o g r a m
details of all amounts spent and
received — both cash and bank
transactions — are typed in and
the program will produce a trial
balance at any time.

The Final Accounts program
produces a complete trading and
profit and  loss account and
balance sheet. The programs do
not attempt to maintain debtors'
or creditors' ledgers.

The programs cost E59.95
each, although they are cheaper
if' bought as one o f  Gemini's
combination packs.

Cash Book  Account ing i s
generally well-designed and easy
to use.
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the collision detection routine
used.

Several times I  outmanoeuv-
red a falling dagger by a good
3mm yet Trogg still yelled out
"Trak" and died on me.

Despite these minor draw-
backs, Frak is a superb game
that w i l l  take y o u  hours t o
master. J o n  Revis

Now don
the purple

TAKE command of the Roman
Empire i n  395 A D ,  and b y
raising and moving troops— and
seeing that funds are available in
the correct place t o  pay and
maintain them — prevent the
destruction o f  your Empire by
the surrounding t r ibes a n d
armies.

The Fall of Rome (ASP Soft-
ware) lasts 12 turns, each repre-
senting five years.

You find you need paper and
pencil, because the printed map
supplied, while giving the names
of the provinces w i th in  the
Empire. provides only the names
of the surrounding tribes and not
the names o f  their countries
which you'll need. You should
list these as they are displayed

Keeping tabs on the cash flow
The on ly  t ime  tha t  much

technical accounting knowledge
is needed in this program is when
the journal option i s  used t o
make a d j u s t m e n t s  t o  t h e
accounts.

As adjustments can often be
left until the end of  accounting
periods, a user can get on with
recording the day-to-day cash
and bank transactions, leaving
the adjustments for an accoun
tant to deal with later.

Ensuring that data entered is
accurate and complete is a very
important aspect o f  al l  com-
puterised accounting systems.
This program uses the common
method o f  batch control  t o
minimise the chance o f  errors
getting through.

Gemini state that this pro-
gram provides a full audit trail,
on the assumption that the user
always prints Out batch sum-

on the screen.
The a u t h o r  o f  t h i s  A S P

Software game has done a good
job o f  s imula t ing  h i s t o r y,
because, while the Eastern part
of the Empire can be held (and
even expanded) fairly easily, it is
almost impossible not to lose a
fair number o f  the Western
provinces early i n  the game,
even on level 1.

But don' t  despair, you can
retake them later.

Two points on which the rules
make no comment, I f  you have
insufficient funds in a province
to maintain the legions present at
the start of the turn, some troops
will desert.

In the unlikely event that you
happen to accumulate more than
255 units of cash (including the
start-of-turn income) in any one

marks. However, even i f  this
were done I think that using the
audit t r a i l  w o u l d  b e  v e r y
difficult.

Each account, including those
for cash and bank, records only
the current balance and no detail
is kept on file of the transactions
which have resulted i n  tha t
balance.

The batch detail printouts
would, o f  course, show invoice
details and so on and would help.

However, over the course of a
year there are likely to be many
such printouts each containing
many transactions, and  each
would have to  be examined to
see i f  i t  contained anything
relevant t o  t h e  account  i n
question.

In the case of a busy account
made up from many transac-
tions, th is  would b e  a  long
process.

province, t h e  t a x m a n  w i l l
immediately collect 256 from
you — due to the fact that all data
(except the date) is held as a
series of  one-byte numbers.

This method o f  holding the
data h a s  o n e  — I  suspect
unintended — benefit. When you
have completed your 12 turns
and the game ends, typing RUN
does not reset anything except
the date, so you can continue
from where you left off!

Fancy another 60  years as
Emperor?

The only  real complaint I
have is that there is no provision
to save a position and continue
later f r o m  t h a t  po in t .  This
facility should be considered a
must in any game such as this
likely to last over an hour. Don't
start a game while having your
bed-time cuppa, which is what
did the first time I  played it.

The various colour combi
nations in this program worked
fine on my monitor, but on the
various T V  sets I  used the
red-on•green maps and  the
red-on-blue and blue-on-red of
much of the text gave a blurred,
out-of-focus effect.

Despite the moans — which
are really only about frills — the
Fall of Rome is as good as an:,
other game of its type. and better
than most. M i c h a e l  Gilbert

A solution t o  the problem
would be i f  after each set o f
updating runs a  printout were
produced which would show for
each account ,  t h e  brought
forward balance, details o f  all
amounts updated in those runs
and the resulting carried forward
balance.

This printout would show the
transactions summarised b y
account wh ich  wou ld  make
checking much easier.

With the  F ina l  Accounts
program the user can ask at any
time fo r  a  balance sheet and
profit and loss account along
with comparative figures.

The layouts o f  the balance
sheet and profit and loss account
are quite adequate fo r  small
businesses and these documents
can give a n  easily obtained
picture o f  how a  business is
doing. K e n  Garrett
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You're never too young to
play a Magical Adventure on
the BBC Micro or Electron!

e

Ihe compute Pitdventuv Vvincess Poppotv
and the VTos ?Tince

A Database publication

Please send me the complete Magic Sword pack
containing storybook and cassette to:

Name

Address

El I enclose my cheque for £8.95
payable to Database Publications
Or debit my Access/Visa card:

No.

Signed

L I E N  D TO: Adventure offer, Europa House, 68 Chester Road, Hazel Grove, Stockport SK7 5 N Y—  —
M E E  M E E SEE M B  E M I

Based on the style of the
classic computer adventures —
but written so that even small
children can learn to find their
way around, encouraged by
colourful graphics and
exciting sound effects.

The pack contains a 48-page
full colour storybook
PLUS
a full length multi-location
adventure on cassette
for only

E8.95!posuree
Read the book

then play
the game!

The,
Jlfagic
43110orr
BBC Micro
& Electron

J a m  ma ma ans ma mil Mil
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LOCK- UNLOCI ,

FInds a l l  o c c u r r e n c e s
wi th in  t h e  S lYea  c a n a l -

C_
1011PROC FLUSH
2llablIC.DELAY(21

•bbEadat l n d l c a t e t  t h e  • a a c t  d o s t t i o n  m i t h i n
Wi l l  a t  which a  BASH program l a i l s ,

The
TOOLKIT with CFRIISCHva-

BTOOL is the toolkit to assist in writing your

— \ B A S I C  programs, because it contains its ownline cruncher - thus enabling BASIC
keywords and part keywords

to be used in *BF IND and *BSR.
But that's not all

Now you can add the
following commands to your
series 1 Operating System.

Prodyces - a r e t t v e r m a l t "  l l e t I n g ,  b y
sill t t  1 fig up • u l t i s t a t o • o n t  I  tfteS.

o i  t r i m !

Global. s e a r c h  a n d  r e o l o c e  d o r  a m
st r ina  I n c l u d i n g  keY ' ' '

n g • t i  t 0• lal lUiV A l l o w s  n a m i n g  o f
allaCedures and Fuect iems.

abOVElltat A l l a n .  s t e e l s  o y e r l a y l m s  0 C
oect lons,

obsERBE
teSallat

• a e t l l a
. . 1 : a

Pl y *

•llnEhD • l l Y E R I F Y  • H R E
adMOVIE r g a a t a  o e n E m

R r a V f * *

aliaLOCK •ARCHIVE • R E T R I E V E

t o g e t h e r with*HELPandpasswordprotection(requiresa password
to be entered on power up).
Note: password (i f  required) may include up to ten alpha numeric characters.

THE BTOOL ROM COMPLETE WITH MANUAL E 2 2

BTOOL reaches the parts of BASIC that others cannot reach!
Further details available from DATAWARE

IffentsPaNar -  a w f 2 : A c t

'

The spelin cheka forr the BBC
rnikro and Werdwyse.
SPELLWISE is a machine code
spelling checker with a 6000 word
dictionary (3000 on tape) which
can be expanded to include your
own specialist vocabulary.
Tape Version El 2 Disc Version E18

ATNGUAGEW I SE
LANGUAGEWISE allows you to
prepare and print foreign text on
your BBC Micro using WORDWISE
and an EPSON FX80 printer.
Most European languages at your
fingertips for only E18 (disc only).

FLOPPYCAT:-DATAWARE CATALOGUE
ON A REUSABLE 40 TRACK SINGLE
DENSITY 5% INCH DISC WITH A 5
YEAR MANUFACTURERS GUARANTEE
2 GUINEAS IC2•10I
All prices quoted Include postage

DATAWA E
FREEPOST SWINDON SN34BR

TA

40
40
40
40

80
40!
FO

•
•

Re
16
27
Fit!
(do

C
2(
Ad
PI

Anc
pie
the
enE
all 1
AN
FR
BBC::

111 ChuclHaun'



TAN DON SLINIL INE SINGLE DRIVE UNITS
ex VAT i n c  VAT

40 track 100K f  100.00 f 1 1 5 _ 0 0
40 track 100K low power model E 1 2 0 . 0 0  £ 1 3 8 . 0 0
40 track 200K £ 1 3 5 . 0 0  £ 1 5 5 . 2 5
40 track 200K

switchable to read 80 track £ 1 4 5 . 0 0  £ 1 6 6 . 7 5
80 track 400K £ 1 4 5 . 0 0  £ 1 6 6 . 7 5
40/80 switchable 400K £ 1 4 5 0 0  1 1 6 6 . 7 5
FOR DUAL DRIVES THE PRICE IS  DOUBLE THE

SINGLE DRIVE PRICE
• Other  drives available — call us for details.
• A l l  dual drives can be powered by the BBC Micro.
• Integral power supply is £30.00 inc VAT.
• The VAT inclusive price gives you a slimline metal cased drive/

drives with all data and power cables, user guide and utility disc.
• Ful l  12 months guarantee,

Please add E8.00 for carriage by Securicor.
Allow 3 days for delivery.

DISKETTES (per box of ten)
inc VAT + p&p E PROMS e x  vAr inc VAT

Wabash Datalife 2764 f  6.10 E7.02
40 tk ss sd E14.50 —
40 tk ss dd EIS 00 27128E19,00 E21.85
40 tk dsdcl
SO tk ds dd

E19.00
E24.25

E24.00
E29.35 Please add el  00  p&p

ROM/RAM Sideways Extension by UOM
16K sideways RAM, wr i te  protectable. Selectable 2732,  2764,
27128 Eproms. No flying leads, no soldering — just plug in and go
Fits in with CDFS boards. 16  on board sockets. Turn pin sockets
(does not damage existing sockets). Avoids overheating problems

E47.00 Inc VAT and p&p

SALE BARGAINS
100K Drives at E100•00 inc VAT
200K Drives at E130,00 in VAT
Add E3.00 for P&P
Please enquire for other bargains.

Dealer enquiries invited

0 1  C D  CARSON DEVELOPMENTS (MU)
84 Highf ield Road, Romford, Essex, RM5 3R U

Telephone: 0708  27043

SINGLE/DOUBLE DENSITY FILING SYSTEM BY LIDM
'  Acorn compatible - runs BASIC. VIEW, WORD WISE, BCPL
• Compatible with 2nd processors. Teletext, °sword 7F
• Automatic switching between 40  and BO track mode
• Automatic switching between single and double density• Disc formatter in ROM
• Complete with manual

M O  job VAT and pal ,  tor D.F.S.

25 single sided double
density diskettes in  a  5 0
capacity storage box £34.50
inc VAT p&p.

Empty storage box at f 11 . 0 0  inc

DRIVE CASES

Slimline
Full height
Please add E2.00 p&p

ex VAT i n c  VAT
E12.00 M A O
f t  5_00 E17 .25

25 double sided double
density diskettes in a 50
capacity storage box E48.50
inc VAT p&p.

BBC Model B
E 3 8 0  Inc. VAT

Monitors and Printers also in stock.

4

The Life Sams!
SaveYour Buddies- Play CopterCapers!
Another mindbender from A'n'F—Copter Capers. A new game that's got
plenty of capers instore for you! You've got to rescue your buddies from
the Pacific Ocean but you'll have a few problems like - t o c r w w
enemy copters, submarines and balloons— E 6 . 9 0all trying to stop you.
ANOTHER RIVETING GAME
FROM A 'n' F SOFTWARE
BBC 32K—Other games available:
Chuckle Egg-E7.90.Cylon Attack•E7.90,
Haunted Abbey•E6.90, Snad-Up47.90.

-  -
A V  Software, Unit 8,

Canal Side Industrial Estate,
Woodbine Street East. Rochdale 0116 5LB

Telephone: Rochdale 341111



Beware
Nogrob's
Goulogs

114 MICRO USER October 1984

Put your micro skills to th
test in PH IL BROOKS's
fearsome escape game

NOGROB the evil magician is worriN
Until now the strength of his magic
been unchallenged, but he has heard
your skill with the BBC Micro which
fears is more powerful than his spc

Unfortunately he has managed
capture you, along with your micro,
has imprisoned you deep inside t
caves beneath his castle.

However Nogrob is completely
and decides to set you a test. I f  y
complete it successfully you can esca
and BBC Micro users everywhere c
breath again.

If you fail you are doomed to sp
the rest or your life in the caves,
Nogrob's magic will remain all powet
ful.

Your task is to fly a balloon from
end of the cave system to the other.
you touch the sides, the balloon w
burst, and you will have failed.

Nogrob is able to make the ball
rock from side to side with his magi
but he doesn't think this will stop you,
he has positioned several o f  h
henchmen — Goulogs i n  parts of
cave.

They will blow you against the sides
you get too close to them. I f  you don
keep the balloon moving Nogrob
magic will become too strong and dow
will go the balloon.

There are four levels of play, ea
faster than the previous one. As
levels increase the Goulogs beco
more dangerous and numerous and t
blow harder. You have the choice
playing a t  a  fixed level o r  with
progressive level increase after ea
successful run.

You have six lives and there is a s
bonus. You  gain a  l ife after ea
successful run.

Remember keep away from Nogrob
Goulogs and keep the balloon moving
BBC Micro users everywhere at
counting on you!

PR OCba

PROCba

PROCsn

PROCsti

PROCm
PROCbc

PROCm

PROCtn

PROCb

PROCb

PROCb

PROCg

PROCfi

PROCC
PROCh

PROCII
PROCr

PROCr

PROCc

PROC!

PROCi

PROC4

PROCI
PROCI
PROC
PROC
PROC

H11%
HI2%
HI3%
HI4%
HI5%
S%
BON'
LW%
LEV9•
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PROC ball

PROCbal2

PR OCstr I

PROCstr2

PROCmap
PROCbcheek

PROCmoveeheek2

PROCbang I

PROCbang2

PROCbbang

PROCgoal

PROCfacel

PROCfaee2
PROC blow I

PROClives
PROCmover I

ROCmover2

PROCdel

PROCstart

ROCinst

ROCend

PROCblowebeek 1 1
PROC bloweheek I plus J
ROCbloweheek2
ROCblowebeelaplus

ROCfanfare P l a y s  "Blow the man down- when a
Hi-score has been achieved.

HII%
HI2%
1113%
FIR%
1115%
S%
BON%
LIV%
LEV%

PROCEDURES
Prints the balloon moving left to right
in rocking motion.
Prints the balloon moving right to left
in rocking motion.
Prints the str ing when balloon i s
rocking left to right
Prints the str ing when balloon i s
rocking right to left.
Draws course in specified colour.
Checks to see if the balloon will hit the
sides of the course during the rocking
motion.
Checks to see i f  balloon will hit the
sides of the course when moved from
the keyboard while rocking left  t o
right.
Checks to see if the balloon will hit the
sides of the course when moved from
the keyboard while rocking right to
left.
Causes balloon t o  pop when called
from PROCmovecheck I.
Causes balloon t o  pop when called
from PROCmovecheck2.
Causes balloon to  pop when called
from PROCbcheek.
Plays "Congratulations" and works
out the bonus scored.
Prints Face I at top centre and bottom
right o f  course.
Prints Face2 at top left of  course.
Prints breath from mouth o f  Face2
and causes balloon to be blown away.
Records number of  lives.
Moves balloon up, down, left and right
when balloon is rocking left to right.
Moves balloon up, down, left and right
when balloon is rocking right to left.
Speeds up movement of balloon as the
level increases.
Sets up the starting position o f  the
balloon and prints the initial parameters
on the screen.
Prints instructions and sets up the level
of play.
Prints final score and Hi-score table.
These procedures check to see i f  the
balloon is blown by Facel.
These procedures check to see i f  the
balloon is blown by Face2.

VARIABLES
Hi-score, level
Hi-score, level 2.
Hi-score, level 3.
Hi-score, level 4.
Hi-score, progressive level.
Your score.
Bonus achieved when a goal is scored.
Number o f  lives.
Level in play.

A

A

XA%

XB%

XFI%,YFI%
XF2%,YF'2%
A1%,B1%
A2%,B2%
P,Q

F,G

M%

X%
Y%
B%

C%

Z%

W%

-
Keys

moves the balloon up.
moves it down,
moves it left.
moves it right.

• . • 0 1 1 •

Local variables used in PROCmap to read data
and set up the course.

X coordinate of  balloon when it pops on side ofcourse.
Y coordinate of  balloon when it pops on side of
course.
X and Y coordinates of Face!.
X and Y coordinates of  Face2.
X and Y coordinates of  breath from Facet.
X and Y coordinates of  breath from Face2.
Local variables used i n  PROCblowcheck I,
PROCblowcheck2, PROCblowcheck  I plus,
PROCblowcheck2plus to generate random vari-
ables to determine i f  Face I and Face2 blow the
balloon.
X  a n d  Y  coord ina tes  o f  the  ba l l oon  i n
PROCblowcheck I, P R O C b l o w c h e c k 2 ,
PROCblovvcheck l plus, PROCblowcheck 2 plus.
This i s  t rans fe r red  t o  PROCblov,r1 a n d
PROCblow2 i f  the balloon is blown.
Local variables used in various time delay FOR
NEXT loops.
Level chosen. I f  progressive play is chosen then
M%=5, otherwise M%=LEV96.
X coordinate of balloon.
Y coordinate of  balloon.
Relative X  coordinate of balloon during rockingaction.
Variable used in the main loop to determine the
direction o f  movement o f  the balloon's rockingaction.
Number of times the balloon has rocked since the
last keyboard input.
Ascii value of  input.
X coordinate of  balloon during blowing.

O c t o b e r  1 9 8 4  M I C R O  U S E R  1 1 5

!I



FROM SUPERIOR SOFTWARE

OUR PROGRAMS A •  W
MIAOW FROM OVER1000 OWLEIS THROUGHOUT ME RND OVERSEAS,SEE 11011IR L  DONAU

lie Col I ElommilmErg.211 -
a 0 1 1  :4 M I E = W - . ,

WE PAY UP TO 20% ROIPALI1ES FOR NIGH cOURUIV BBC MICRO AND ELECTRON PROGRAMS

SUPERIOR SOFTWARE LTD.
Dept. BMU5, Regent House,
Skinner Lane, Leeds 7
Tel: 0532 459453
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lirz811
, • A highly-addictive multi-stage 3D race game. You steer

your car left and right, accelerate and decelerate as the
opposing cars weave about the road. There are five
different stages including night, snow, desert, and
riverside scenes. To qualify for the next stage, you must
finish in the top twelve. Incredible graphics give the
Impression that you really are taking part in the race.
Highly recommended, and destined to become another
top-seller for Superior Software.
***NEW AGEF6E0• •

OU CIPLOARANTIN1
(1) A l l  ow software Is available before we advwtise.
(2) A l l  our software Is despatched within 48 hours by first-doss post
(3) I n  the unlikely event that any of our software foils to load, return your

cassette to us and we will immediately send a replacement.
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17 Cross Coates Road, Grimsby,
South Humberside.
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lo• Supports BBC and Acorn DFS.
Full file handling and diagnostic software utilities.

P. Data capacity from 5 Mb upwards.
100 High speed accessing.

UK manufactured.

20,000K Winchester Disc
for your BBC Micro

INTEC MAKES THE BBC REALLY COMPETE WITH
SYSTEMS COSTING 2X AS MUCH

INTEC

The INTEC 505 gives all these benefits PLUS the
removable hard disc cartridge providing a compact,
secure and usable back-up or cartridge per application
approach. Why pay more for less?
For full details on the INTEC range of hard discs for the
BBC Micro, complete and post the tear-off slip or
phone INTEC now - 01-761 5999.
INTEC
41A-45 Knights Hill
West Norwood, London SE27 OHS
Telex 8813271 GECOMS G
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HARDWARE R E V I E W

6809 2nd processor
Cambridge Microprocessor Systems

TWO types o f  second processor are
available for the BBC Micro. The first
looks and feels like the computer you
are used to. You can program it in Basic
or any other language you have and all
the commands will be the same.

You will, however, get more room to
program in and the programs will work
faster as the second processor does the
thinking while your original computer
handles the input and output.

The Acorn 6502 second processor is
the only one of this type.

The second kind converts your BBC
Micro into a totally different computer
able to run different operating systems,
languages and machine code.

All other second processors fall into
this category. Among the pack the 6809
second processor from Cambridge
Microprocessor Systems must surely
stand out as one of the best.

In fact when it came into the office for
review the editor and I had a fight to see
who was going to review it. I'm glad to
say I won.

The advantage o f  using a  second
processor is that you already have the
expensive components of  a computer
system — the disc drives, keyboard and
display — so you can just glue on
another engine and away you go.

The 6809 second processor is built on
a 4in x  8in board and plugs into the
Tube connector on the underside of the
computer.

It consists of a 6809 microprocessor
running at 1MHz, 64k o f  dynamic
memory, a 4k eprom operating system
and a bus expansion socket. I t  also
contains two discs and documentation.

On the software side there is a
monitor, disc operating system and a
6809 editor and assembler.

To get the processor up and running
you simply place in the link disc and
press Shift and Break. The screen then
comes up with a menu which allows you
to format a disc for the new processor,
enter a 6809 machine code monitor or
run the disc operating system.

As you will see, the system needs
discs formatted differently from the
normal BBC format so there is no
chance of getting the programs on them
confused.

The machine code monitor allows
you to do all the usual things machine
code monitors normally do. You can

The fight for the
6809 was one
I'm glad I won!

examine and change memory locations,
load and dump blocks of memory as
well as executing a program. This in
itself is a l l  very well, but  is not
spectacular.

When you enter the disc operating
system however things begin to happen.
This is called Flex and has a prompt of
three plus signs (+ + +).

At this point I  must declare an
interest in that Flex was the first disc
operating system I ever used on a micro.
It was way back in the dark ages of
1977  and ran on  a  South West
Technical Products 6800 system.

At the time I thought it was nothing
particularly special as it did all I wanted
it to  do in a  simple straightforward
manner. I t  was only later when I was
exposed to other systems like CP/M and
the BBC disc fil ing system that I
appreciated how good Flex really was.

The major part o f  the operating
system is stored on disc and when you
type a command it will execute a file
with that name (plus an extension of
CMD).

This technique is known as overlay-
ing and means that the operating system
takes up  a  minimum amount o f
memory. Also command names can be
changed simply by changing the file
name.

In addition you can write new
commands, save them on a file and
include them on the system disc. They
become as much a  part o f  the disc
operating system as any other com-
mand.

One command I miss on most other
systems is the COPYNEW command
which will copy only files that are not
already on the destination disc.

Flex has been running for a number
of different machines for many years
and so there is quite a bit of software

available to use with it. This means you
can now run languages that have not yet
been implemented on the BBC Micro.

Among those available — at extra cost
of course — are Cobol (for those of you
with commercial interests), Pascal (for
the real structured programming nuts)
and PL9 (for system developers).

For machine code freaks there is a
bunch o f  utilities as well as cross
assemblers which cover most o f  the
available microprocessors.

One that caught my  eye in  the
literature was the 6502 simulator and
translator. This allows you to convert
6502 source code into 6809 source code
or simulate the running of it. Also, if you
really insist, you can get an extended
Basic.

It should be noted that  these
languages do not come free with the
second processor and have to be bought
separately.

For those of you not familiar with the
6809 microprocessor, i t  is  generally
known as the programmer's processor.

The instruction set is very orth-
agonal. which is jargon for sensible and
consistent. I t  has two 16 bit  index
registers, two 8 bit accumulators and
two 16 bit stack pointers.

The designers. Motorola, say it is a
bridge between the 8 bit and 16 bit world
— although if Sinclair were selling it he
would call it a 16 bit processor.

Also, unusually for  8  bi t  micro-
processors, it has a multiply and divide
instruction. Although it is only sunning
at 1MHz i t  wil l  outperform a  Z80
microprocessor running at 4MHz.

For the purposes of this review I was
also loaned a copy of the language PL9.
The syntax of this is very much like a
cross between Basic and Pascal with the
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From Page 119
advantage that it is compiled. That is,
once you have written the program it is
turned into 6809 machine code.

This machine code is then executed,
resulting in an increase in speed over the
normal interpretive method. In addition,
the machine code produced is "ROM-
able". which means it can be placed into
a ROM or  eprom and built into a
dedicated system.

A dedicated system is a micro which
will d o  on ly  one task, typically
controlling something like your central
heating or a vending machine.

Normally a  dedicated system
requires programming in machine code
and this leads to  long development
times. However i f  all or most of  the
program can be written in a high level
language the development is greatly
enhanced.

I believe Cambridge Microprocessor
Systems can also supply development
modules for dedicated systems.

Documentation is  usually a  weak
point in most products but here it  is
quite good. There is an A5 size spiral
bound manual about the software which
comes with the processor (Flex and the
Editor Assembler).

Also there is a 16 page slim volume
detailing information specific t o  the
hardware as well as examples of how to
tap the unique features o f  the BBC
Micro.

The documentation that came with
the PL9 language could only be
described as overwhelming. It was A4
size and an inch thick. Needless to say,
in the time allowed for the review I have
not managed to read it all.

Although good, the documentation is
not aimed at beginners. I t  is assumed
that if you are told something once it will
be sufficient. Those who think the BBC
User Guide is complex will probably be
defeated by this one as well.

Having briefly described the system,
who is it aimed at? Basically if you want
to run new languages, develop dedicated
systems or program in 6809 machine
code it is a second processor you should
consider carefully, as the alternatives
are likely to cost you a lot more.

All in all this is a powerful second
processor and one that I  wish I could
keep after this review.
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Mike Cook

Is it time to
extend your
BBC Basic?

Addeomm V i n e  Micros

AS the name suggests, the Addcomm
ROM chip adds some new commands
to the BBC Micro. I was astonished on
first typing *HELP ADDCOMM to see
more than two complete screenfuls of
new commands and detailed syntax.

In all, 40 extra Basic-like commands
are available for use in direct mode or, in
most cases, within programs -  even in
multistatement lines.

The new commands may be divided
into three main groups Graphics (11
commands), Logo/turtle graphics (8
commands) and Utilities (21 com-
mands).

A general impression o f  the extra
functions available may be gleaned from
Tables I. II and Il l .

The combination of a variety of basic
toolkit type utilities on the same chip as
extended graphics commands is very
useful, especially if your sideways ROM
slots are at a premium, such as if you do
not have a ROM extension board fitted
or are an avid chip collector!

The review version was 1.00 and the
documentation provided was a  pre-
release o f  the inevitable "manual in
preparation".

However even this pre-manual
covered 15 sides of A4 and was quite
adequate to explore the new commands.

Inevitably a few mistakes and some
areas of insufficient clarity were present,
though I'm sure these will be cleared up
in the final manual.

Fitting the chip was straightforward
-  it simply plugs into a sideways ROM
socket -  though remember a 1.00 or
greater operating system must be
present to use it.

The Addcomm chip is fussy as to
where it sits, a fact not mentioned in the

supplied documentation.
In a  disc-based system unless

occupied a slot between Basic and tIN
DFS a  number o f  commands wen
ignored. Moving the chip to the sockd
directly below (to the left o f  Bast
solved all the problems.

Addcomm seemed t o  be fully
compatible with either the Acorn ce
Watford DFS (and according to ti)
documentation, works with the Amcon
DFS too).

Also, i t  d id  n o t  present an
incompatibility problems when usa
alongside 12 other popular sideways
ROMs.

The addition o f  this chip doe,
however, reserve 256 bytes of  wort
space i n  user R A M  and PAG1
defaulted to &EDO (CFS) or & l a
(DES). This memory may be regainn
by switching o f f  the chip (typi,
Addcomm) and resetting PAGE 4
pressing Break -  though this can be
nuisance after every use of Ctrl + Breit,
(which switches Addcomm on again
and may lead to incompatibility w-
some software.

Surprise at the *HELP informat-
had turned to amazement by the time
had typed in and run the short progr
(Program I) shown below.

The use of  SCALE i n  this ear
making the x and y axes range from On
100 -  made it very easy to understand
remember and use the  drawinl

5 MODE 2
10 SCALE 0,100,0,100
20 CIRCLE 50,50,30
30 ELLIPSE 50,50,30,15
40 CF1LL 1 ,31
50 FILL 50,50

Program

1 0 0 -

Figure I
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HARDWARE REVIEW
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commands.

For example, l i ne  2 0  d raws  a
CIRCLE of  radius 30 units starting at
the centre of the screen (x=50, y=50).
This was much faster, especially i n
higher resolution modes, and much
simpler t o  use than b y  employing
trigonometrical functions such as SINes
or COSines.

The ELLIPSE command (line 30)
was similarly useful. I n  addition, the
syntax of both these commands allowed
continuous o r  dotted lines, empty o r
filled shapes. o r  por t ions  o f  the
perimeters (ARCS) to be drawn,

But why the surprise? The filled in
part o f  the drawing (Figure I )  was
coloured orange — not one of the BBC
colours normally provided. This was
produced by a  mixture o f  the logical
colour red ( I )  and yellow (3) in the
CFILL command.

Table

fable 11

X 100

You can therefore produce reason-
able pinks, pale blues or on a black and
white screen various types of  shading.
Furthermore, the F ILL command acts
like some of the extra PLOT functions
(72-79, 88-85) available in  Basic I I ,
whereby extremely complex shapes
may be filled in simply by giving the
coordinates o f  any point within the
object boundary.

With the addition o f  ready to  use
ROTATE and TRANSlocate com-
mands BBC graphics become child's
play.

The commands work like Basic and
allow fo r  the fu l l  passing o f  Basic
variables — very useful in loops.

Implementation of  the visual aspects
of Logo provides eight commands
which enable the user t o  move an
invisible cursor around the  screen
drawing lines o f  specified length and

PEN
ADVANCE
TURN
ANGLE
LCIRCLE
[ELLIPSE
LMOVE
LPOS

LOGO COMMANDS
Defines type of  plot, for example continuous or dotted.
Draws line for specified distance.
Changes direction of  Logo cursor.
Initialises direction of  Logo cursor.
Draws circle with Logo cursor as centre.
Draws ellipse with Logo cursor as centre.
Moves Logo cursor to specified position.
Returns position o f  cursor.

SCALE
UNSC ALE
CIRCLE
ELLIPSE
ROTATE
TRANS
SMOVE
SDRAW
SPLOT
FILL
CFILL

GRAPHICS COMMANDS
Sets own screen scale for graphic commands.
Reverts to normal BBC screen coordinates.
Draws circle of specified size and position.
Draws ellipse o f  specified size and position.
Rotates figure by specified angle.
Translocate figure to new position.
As for Basic MOVE but uses set scale.
As for Basic DRAW but uses set scale.
As for Basic PLOT but uses set scale.
Fills in colour in desired position.
Mixes required colour.

direction.
The commands arc designed to be

used in conjunction with the extended
graphics f ac i l i t i es  o f  A d d c o m m
(SCALE, R O TAT E ,  T R A N S )  and
allow you to simulate the step by step
building up of drawings or geometrical
figures.

On my first attempt I  experienced
some difficulty using these commands
and moved  o f f  i n  unpred ic tab le
directions, but with a little practice and
revision of my geometry I was soon able
to move in the direction I  wished.

It would  have been much more
helpful — and educational — if a visible
arrow-like cursor was available b y
choice when trying out routines.

Program I I  illustrates some o f  the
features o f  Addcomm Logo in action
drawing a simple house-shaped figure.

A fa i r  range o f  useful utilities are
available in Addcomm to assist in Basic
program development (Table III).

Many o f  these commands (MEM,
FKEYS, FIND, KILLREM) can even
be used within programs, though it may
not always be advisable.

The commands I  used most were
those which gave information about the
program — MEM, FKEYS, LVAR, and
FIND.

MEM, as you might expect, indicates
the amount o f  memory used by  the
program, the  amount reserved f o r
variables (after a program run), and the
amount o f  free memory. Values are
displayed in  both decimal and hexa-
decimal.

This command i s  simi lar t o  the
*FREE in Beebugsoft's Toolkit ROM
but doesn't give details about PAGE,
TOP. LOMEM and HIMEM.

0.

5 ICE 4
10 SCALE 0,100,0,100
20 ROTATE 0,010
30 TRANS 0,0
40 ANGLE 270
50 LMOVE 23,60
60 FOR sides m 1 TO 2
70 ADVANCE 40
BO TURN 90
90 ADVANCE 60

100 TURN 90
110 NEXT sides
120 TURN 170
130 ADVANCE 39
140 TURN 280
150 ADVANCE 39

Program 11

October 1984 MICRO USER 1 2 1



HARDWARE REVIEW

From Page 121
Ideally a  combination o f  all the

facilities of MEM and *FREE would be
useful f o r  those really greedy fo r
maximum information.

FKEYS lists the details o f  any
previously defined function keys and is
similar to  a  command available on
many other utility chips.

All variables used in  a  program,
except the resident integer variables
A%-Z%, or variables beginning with
specific characters may be listed using
LVAR. Unfortunately its usefulness is
somewhat limited as the current values
of the variables are not given.

Probably the most often needed aid
when programming in Basic is one to
remind you where things are located.

FIND enables the program developer
to locate strings (individual characters
or whole words), variable names or
Basic keywords anywhere in a program
or in a selected part of a program by
highlighting their occurrences in colour.

Following this of course there are the
facilities f o r  replacing the found
characters either globally or selectively
with the GREPL or SREPL commands.

But beware! Injudicious global
replacing of Basic keywords may lead to
disaster!

The next two facilities are for saving
memory b y  shortening the f inal
debugged working program either
whole or in part.

KILLREM simply removes REM

ADDCOM
MEM
FKEYS
LVAR
FIND
GREPL
SREPL
KILLREM
COMPACT
LLIST
GOODPROG
VERIFY
CHAR
SETWIN
WIN
LGOTO
POPFOR
POPGOS
PO PREP
SORT
OPT

UTILITIES
Switches Addcomm off.
Details memory usage.
Displays contents of function keys.
Displays program variables used.
Indicates occurrences of characters in program.
Global replace.
Selective replace.
Removes REM statements.
Shortens program, creates multistatement lines.
Separates a multistatement line in listing.
Cures a bad program.
Verifies a program from tape or disc.
Defines and edit character.
Creates up to six screen windows.
Selects screen window.
Labelled GOTO.
Pop out of FOR loop.
Pop out of repeated GOSUBs.
Pop out of REPEAT loops.
Sorts a single dimension string array.
Provides options within other commands.

Table I I I
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statements whereas COMPACT goes
even further and intelligently joins
program lines together creating multi-
statement lines where possible.

This command does not, however,
remove unnecessary spaces from within
program lines as does the *PACK in
Toolkit. I f  you have both the Addcomm
and Toolkit chips in your machine at the
same time you could really blitz a
program by using KILLREM, COM-
PACT and *PACK in succession.

Incidentally, to improve subsequent
readability of individual multistatement
lines, lines can be split up again using
Addcomm's LLIST option. This com-
mand may also be used within a
program.

Two other useful commands are
GOODPROG. which usually manages
to fix a partly corrupted program, and
VERIFY, which checks that  the
program saved to  tape o r  disc i s
identical t o  the one currently i n
memory.

A number o f  other miscellaneous
commands are also available on the
chip. To  aid graphics programming
CHAR assists in  the creation and
editing of user defined characters and
gives the codes required for VDU 23.
This is much easier than having to work
them out with pen and paper.

In addition, up to  six separate
windows may be set with SETWIN and
selected with WIN. There is also a
labelled GOTO facility -  LGOTO -
which jumps to a  line containing a

selected variable (lower case only).
I am not so sure this features adds

much to structured programming as
REPEAT U N T I L  and PROCs are
usually sufficient.

Equally, I  am also rather dubious
about the use of the three commands
POPFOR, POPGOS POPREP, which
allow you to literally pop out of FOR
. N E X T  loops, nested GOSUBs or
REPEAT U N T I L  loops rather than
by exiting them properly. However it
was interesting to  be able to nest
GOSUB 2000 times without getting an
error message!

Finally, Addcomm has in store a
Basic utility command which I haven't
seen anywhere else for the BBC -
SORT.

This command will sort the data
within a single dimension string array
into order very quick ly.  I t  was
extremely useful, not least in teaching
programs illustrating the use of arrays.

In addition to  the 39 commands
described so far OPT is available to
modify highlighting, spacing, colour,
etc, when using many o f  the other
Addcomm commands.

Overall, the number o f  facilities
offered on this chip seems to be good
value for money. The extra graphics
.commands are especially worthwhile
and at the same time the user is provided
with a  number o f  valuable Basic
programming aids.

On the minus side however -  an
inevitable minus with a facility that tries
to be a jack-of-all-trades t h e  lack of a
visible cursor in Logo graphics and
incomplete variable dump must be
weighted against the most useful SORT
command.

Installation of this chip alters PAGE
by 256 bytes which may be a nuisance
and, as the Addcomm commands are
not tokenised as are Basic keywords,
memory may be at a premium in long
programs in the high resolution modes.

These are, however, only slight
detractions from a very useful sideways
ROM.

A major problem, as with all extra
commands added in this way, will be
transportability of programs to mach-
ines lacking this chip.

Addcomm, therefore, will have to
suffice until BBC Basic eventually
incorporates a similar set of commands.

In al l ,  a  noble attempt by  the
programmer, R.P.D. Mallett, which
deserves success especially when you
consider that he is only 17 years old!

Mike Mahon
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•  A l l  10 games are packaged with full colour
artwork in an A5 vinyl sleeve.

•  Each disk will work on both 40 and 80 track drives.
•  Instructions and screen photograph on the back cover.
•  Available NOW from your local dealer or by mail order.

SPECIAL OFFER. Return your Micro Power cassette enciosng E4.95 for the disk
version or come along to our stand at the Acorn User Show 16-19 August.
NOTE: The rest of our range of titles for the BBC Micro (except Filer and Draw) will
also be available on disk but without the colour packaging. These programs
will be available from the beginning of August and by mail order ONLY.

CZ 0

BBC MODEL B
DISK SOFTWARE

)11)Ctlit:714

MICRO POWER LTD.,
Sheepscar House,
Sheepscar Street South,
Leeds I.57 1AD
Tel: 0532 436300

CZ) 0

M E E
AVAILABLE FOR THE FOLLOWING TITLES
KILLER GORILLA; THE MINE;
CYBERTRON MISSION; STOCK CAR; 0
BLOCKBUSTER; RUBBLE TROUBLE;
FRENZY; FELIX IN THE FACTORY;
GHOULS; JET POWER JACK.

PILASE ADD 55p
TO EACH ORDER TO
COVER POSTAGE
AND PACKING

,c)

SEE US AT
The 2nd
Official
corn! bx

: •  •
O. • •,••PIA

16-19 AUGUST
1cS1rd,
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CLEARLY HE HAD ONLY ONE
KEYBOARD IN MIND WHEN HE
DESIGNED THE HUMAN HAND

IMAGINE A KEYBOARD
• s o  simple to use that in under an hour

you're touch typing the entire alphabet,
numbers and punctuation.

• s o  effortless it needs only one hand, your
eyes never leaving the screen or the document
you're copying.

A keyboard you can hold in your palm, and
yet, so powerful, it can replace every input,
command and function key of your BBC
computer

Just think how effortless it would be if you
could touch type your programs, data and text.

How you could lean back and relax: be faster
and more accurate; your mind free to think, and
your eyes to read.

IT'S CALLED l a t i  I N KEY• •
And for £49.95 you'll get everything you

need — hardware and software — to use
Quinkey with your BBC computer.
HOW CAN 6 KEYS DO THE WORK OF
72?

You simply press the keys in different
combinations. Each combination represents a
character.

Quinkey has 5 keys plus a Control key, each
finger belonging to its own key — so there's no
need to hunt and peck.. BUT .  .

•  lb

HERE'S THE MAGIC!
Look at these diagrams:

• M • 1 1

See how the lines joining the key
combinations form the characters? For each
letter there's an instantly recognised and easily
memorised visual clue.

That's the trick — and it works!

YOU
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keyboards (plug into analogue port).
Two new powerful software packages, PROG & WP
(described below).
Comprehensive Quinkey manual.
"PROC" and "WP" (free with the Qu inkey package) are

My programs written specially for the BBC.
"PROG" enables your BBC to recognise and interpret

he signals from the Quin key keyboard. It combines easily
ith _your application programs enabling you to use

inkev as a co. drehensive alternative keyboard.
"W15" optimises Quinkey to work with word-

recessing packages "VVordwise," "View" and "Edtvord" —
perfect text-writing combination.

YBOARD RANGE.
All BBC "B" keyboard inputs generate fmm the
inkey, except the hard-wire key, "Break."
IINICAL DATA:
ding length: &605. Running length; 8:300_

azero-page locations. all ADC channels.
terrupt service vector IRQ2V.correctly chained.
VIED COMPATIBILITY

• BCMode l  "B'•
1.2

kS1C I or BASIC II (unless using
KEY with negative argument)
50.90
ew A1.4
ordwise 1.17
word

YOU CAN TRY IT NOW!
Rest the fingers of your right hand on a tabletop.

Imagine the keys.
To write an "I" you press your Thumb and Index fingerdown at the same time.
For an "L" you press your Thumb, Index and Little

fingers.
To write "Y" vou use your Thumb, Middle and Ringfingers a n d  so on.
That's all there is to it.
Here's what users are saying about the keyboard:

-PETER RODWELL (as Editor of Personal Computer
World') "took me half an hour to learn the alphabet ...far
easier than learning to type. It's an addictive detice,and I'm
starting to wonder howl ever managed without one."
-PETER WHEELER (in the 'Times Educational
Supplement') "a new user can start to touch type after one
hour's usage."
-FRANK DALE (BBC Producer— writing in 'Electronic
Times') "no other machine is so easy to use, so easy to learn,so generally useful ..."
NO RISK, MONEY BACK GUARANTEE.

If you're unhappy with your Quinkey just return it
rithin two weeks for a full and courteous refund.

NLY E49.95 (including VAT and postage & packing).RE'S WHAT YOU GEE'.
* One Quinkey keyboard.

Breakthrough multi-channel interface for up to four

Acorn

Acorn
Acorn
Acornsoft
Computer Concepts
Clwyd Technics

QUINKEY IN THE CLASSROOM.
Quinkey keyboards allow up to four children to use one

BBC computer at the same time. "QUAD" software
supplied with the Educational Pack enables children to
write simultaneously on a split screen and print out their
work separately.

[Send the coupon if you would like more information
about the remarkable results that children of all ages aid
abilities are having with Quinkfv, I •

•

Order by sending in the coupon below, now.

micrort t , rO
Li An ossocia te company of the Ham brn Life Gmup (4-Companies

31 Southampton Row, London WC1B 51-1J

I To: Vector Marketing Ltd., Denington Estate, Wellingborough,Northants. NN8 2R1..
g PLEASE SEND:

001 Q u i t i l k e y  pack(s) E49.95

002 E x t r a  keyboard(s) (a ' E29.95

003 E d u c a t i o n a l  Pack(s) Cit £148.80
IQu in key pack plus 3 extra keyboards

and additional "QUAD" software)
• postage and packing C  2.50

I realise that I can return the pack(s) undamaged within Iwo weeks of
receipt of order. if I am not fully satisfied. for a complete refund.
Send more information about Qninkey in the classroom.
I enclose a cheque made payable fo:
Vector Marketing "Microwriter Ltd" for E
Cr debit my Visa/Access credit card No
SIGNED:
NAMF
ADDRESS.

Please allow up to 28 days for delivery.
mkrowrfterUINKEY

MIJIL

Reg. no.1374069

•  •  •  •  •
LTHE BEST IDEA SINCE THE HUMAN HANDi

1
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User Guide
The essential companion
for the BBC Micro.

Featured in its 512
information packed pages
are
*  the BASIC Assembler
*  6502 machine code
reference section
*  complete descriptions of
all FX calls
*  BBC memoty usage and
vectors explained
*  full interfacing details for
the user port, tube.
analogue port, 1 MHz bus
*  paged ROMs explained
* and lots, lots more

With many examples to
illustrate the text, this guide
is the indispensable
reference work for the
serious BBC micro
programmer.
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ORDER BY POST TODAY!

Name

Please send me c o p i e s  of The Advanced User Guide
at E11.50 (inc. p&p) TOTAL E

Address

Signed

Send to: Micro User, FREEPOST,
Europa House, 68 Chester Road,
Hazel Grove, Stockport SK7 5NY.
(No stomp needed if posted in UK).

Please indicate method of payment ,
ci Cheque/ PO made payable to

Database Publications Ltd.
•  Access/Mastercharge/Eurocard
O BarclaycardiVisa
0 American Express
Card No.

Expiry date

Or you can order by phone quoting
credit card number and expiry date,

0614800171



YOU can go for gold
with the latetilo

Fancy pitting yourself against the world's
best at this summer's Olympics?

You can do so without going anywhere
near Los Angeles — with the most
challenging package of programs of 1984.

MICRO OLYMPICS is more than a
game. It's a brilliantly written collection of
ELEVEN track and field events.

And because we know we're going to
sell many thousands of them we've brought
the price right down — to just f  5.95.

Ever imagined yourself as another Seb
Coe? Then try to run against the world
record holder at 1500 metres. And if that
distance is too much for you then there's
always the 100, 200, 400 and 800 metres
to have a go at.

Not much good at running? Don't worry,
MICRO OLYMPICS has many more
challenges for you. Why not try your skill at
the high jump or the long jump?

And if you can't beat the computer at
running or jumping then you can always
throw things around in frustration! The
trouble is that it's just as hard to be a
champion at the discus, the hammer or the
javelin.

And the pole vault takes the event to
new heights!

Yes, it's fast, furious fun, pitting
yourself against the worlds best times and
distances on your micro.

You may not be another Steve Oven or
Alan Wells, but with practice you COULD
become the Micro Olympics Champion!

I
Also available from WH Smith te00Ad

and all other leading stores I v o

Play Micro Olympics
— and let your fingers
do the running!

a t o

4i. 1 1 1 1 1 1 1 1 1 1 1 1 / n a l l i r

YIN p)to

11•1 i g o )  MO Mow M M M M M M M M  ammememomemmommi
I  Please send me   c o p y l c o p i e s  of

Micro Olympics
I enclose cheque made payable to
Database Publicalions Ltd.
for f

1
1 Name

I wish to pay by
Access U  Visa No.

Sinned

Address

1.3 BBC '13. cassette
D Electron cassetie
LI BBC 40-track disc
.0 BBC 80-track disc

Please lick box

15.95
15.95
0.95
£7.95

Expiry date

Post to: Micro Olympics otter, Database Publications.
111 6 8  Chester Road, Hazel Grove, Stockport SC 5NY.
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Come o  our 4a f t  pn
Yes, we're back again at the spacious
ALEXANDRA PALACE - where there's

plenty of room to move around and inspect
all the latest micro goodies at your leisure!

Everyone who is anyone in the
exciting world of the BBC Micro
and Electron will be at our greatest
ever autumn show. And that
includes all the big names you see
advertising in the pages of our
magazines.

Waiting for you will be more
than 150 stands, packed with
hardware, software and peripherals
— some on show for the first time.

And everything will be for sale —
much at really low, show prices!

Once again our team of writers
will be there to give you free advice
— an ideal opportunity to find out
all the facts on the latest computing
techniques. Don't miss this chance
to meet in person the names you
see in these pages every month!

Free buses!

Free parking!

To get you to the show as easily as possible
we are running free Show Buses from
Alexandra Palace station, leaving every 10
minutes.
There's plenty of free parking, too. All part
of the service to make this an enjoyable
and relaxing computer day out!
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Look what
you can
see .  .
try . . .

and buy!

BBC Micros
Electrons

Teletext adapters
Torch disc packs

BBC Buggies
Second

Processors
Mouses

ROM Expansion
Boards

Grafpads
Books

Joysticks
Interfaces
Disc drives

Data recorders
Lightpens
Modems
Speech

Synthesisers
Carrying Cases

Cables
Digitizers

VDU stands
Graphics tablets

ROM chips
Monitors
Printers OPENING

HOURS
10am-5pm
10am-5pm
10am-5pm
10am -zipm

Thursday, 25 October
Friday, 26 October
Saturday, 27 October
Sunday. 28 October

Red
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68 CF.,
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Tel: OtE

tcN



10

part
le

rt ,hristmas bonanza!
us
e's
ect
re!

I  i t a r a b A
-.AAP

•

w2111f

Thursday to Sunday
October 25 to 28

f i t

P-1456-r-r
fai.le%T.••• mt"A ' • - •  • AI I II- ,  ' , 1 1  •  -

,0111141ab- .11:k1N4011', orA.egaitetwastariiirosstrozisairi rid
•  '  •  .1, dP i

4

.40wArl •
....2111W1111'

4 7 -  Ap.e!„ op) 2o.r'gvp!:tft,s3: 14'

•

„j•,,efforao.----,awer;zobes,

le
This voucher is worth El per head r--\,f4•

Number ottenchng

By handing in this voucher
at the door you save f l  off
the normal admission
price of £3 (adults) and
1.2 (children).

Vaud for a maximum of 4 peopie)
10am-5pm, Thursday, 25 October
10am-5pm, Friday. 26 October
10am-5pm, Saturday, 27 October
1()am -4pm, Sunday, 28 October

Alexandra Palace
Wood Green, London N22.
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Reduced prices for
School/College
Groups
Entry only El per student if
bookings are made in
advance. Send your cheque
(made payable to Database
Publications) and SAE to:
Electron & BBC Micro User Show
68 Chester Road, Hazel Grove,
Stockport SK7 5NY
Tel: 061-456 8383
Vatid for a mintmum of 10 people

SAVE MONEY with
our Special Travel
and Hotel Offer
Visitors to the Show can obtain
cut-price rail tickets from ANY
station in the United Kingdom
-  plus special reduced prices
at London hotels. Write to:

Travel Offer, P.O. Box 1, St.
Albans AU 4ED with SAE or
Telephone: St Albans 34475
quoting: The Electron & BBC
Micro User Show.

BBC MICRO 1
1



A Level 9 Adventures are superbb
&designed and programmed, C

t h e  contents t e i  II
t Whichever machine you own, if you have
the vaguest tendency towards adventure
playing then you must try one oi thew game%
(unfortunately you ll probably Pnd up wanting
to buy the 10tt.)51

Computing Today, August 84
I-To me, all Level 9 adventures create a
remarkable atmosphere because the
descriptions sound so life-like. This is where so
many other adventures fail. Crash, July SA

L But it's not lust the size of the game it's the
quality as well that is astonishing

scenes to fire the imagination.qPCG, April SA

1- As in all Level 9.s adventures, the real
pleasure comes not from scoring points but in
exploring the world in which the game is set
and learning about its denizens'Which Micro?, February M
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Adventure Quest is the second in Level 9's
acclaimed Middle Earth trilogy, though it
can be played by itself.

LJ
L. 1 thologht9 tecoolornat these Advsentoreis,
they ave e*cellent u e  dor t000ev. o  se'-p,o
re v  e ot tic e ci shoo l . c1  be without
thern, I belle

• ve iftvel 9 are pr %Icing a series

ot Adventures which shoulcl be regaoled as

specting

classics.g M a r i  User. Jay 84

I:These programs run very tast and there are
no ttustrating pauses. LeVet 9 Adventures ate
superbly i

designed and programmed, the

contents frst rate. The iropieroentation of
Colossal MAJetlit l ie iS I lOth ings h o r t  o l
brilliance-. rush out b u y  it. While you're at
it, buy their others too. r t

Sirnply stilashinglgVow 64, i o e  84
and

1- Level 9 — atguablv d u c e r  ot the best

the pro

achtellttlte games in the 131k — has done it
again. LORDS OF 1.1Mf. is a sparlding

July 84

addition to its stable ot winnets.q
Ncorn User,

L (SNOWBALL). This is another imaginative,
massive-scaled irtunenselv en•Iovable
adventure trom those experts down at lxvel9
Computing.q ' s t o w  Computer, March $

Level 9 specialise in
huge adventure gamest

cramming over 200 locations and a host 01
puzzles into your micro. We take care wlb
designing games—writing them like sto
with detailed settings and
sensible reasons for the
puzzles. They are solved by
inspiration— not luck.

IN= . . . . .  ow e m > s < a n  o n  o n
I I .  COLOSSAL ADVE N'rU/LE The I  ENCLOSE A CHEQUE/PO FOR 19classic mainframe game E A C H
•  "Adventure" ,  with all the original

puzzles plus 70 extra rooms.
S. ADVENTURE QUEST An epic
puzzle journey through Middle
Earth.
O. DUNGEON ADVENTURE Over
100 puzzles to solve and 40
treasures to find.
4, SNOWBALL Save the interstar
freezer, Snowball 9, in a huge space
adventure with over 700 locations. 0
S. LORDS OF TIME An
Imaginative romp through World
History_

M3r name:
My address

Available from W H Smith and good computer
shops everywhere. I f  your local dealer doesn't
stock Level 9 adventures yet, get him to
contact us or: Centresoft, Microdealer
Ferranti  & Craig, Leisuresoft, Lime Tree, LVL,
PCS, R & R or Wonderbridge

lanemitITECH BBC CBM 64 SPECTRUM ° R I C  1 L Y N X  NASCOM

F
FF
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My micro is a:
DEPT 1.1 (one of those listed below.

with at least 32K of memory
Contact:

LEVEL 9 COMPUTING
Dept. ,  229, Hughenden B.4 1
High Wycombe, Bucks. HP13 El 1
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TAPE DISC TOTAL
OTT or;

B E L  B A S E 16.00 11100

B E L  G R A P H 15.00 17.00

BEL CHEM
ChemIstry 1 9.50 11-50

chemistry 2 9.50 11-50

B E L  G E N
G e n e o l o g y

12-50 1450

I
M A I L  SHO-1 9.50 11.50
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OPENUP YOUR
COMPUTERS
POTENTIAL
WITH BEL BASE AND MAILSHOT
FROM BEL TECH
FLEXIBLE, POWERFUL, COMPREHENSIVE YET MENU DRIVEN
AND EASY TO USE and INCREDIBLE VALUE FOR MONEY I I  1 1

• • U p  to 20 FIELDS and 150 CHARACTERS PER RECORD (480 CHARACTERS PER RECORD ON DISC)
600 RECORDS or 90K Characters per File with truely RANDOM ACCESS Disc Version (15K Charactersper File on Tape)

* D E F A U LT  Values can be set
• S E L E C T  Disc Drives (0 to 3)
• C A L C U L AT I O N  Options. Calculate a  Field f rom the value o f  others,

enter Functions etc. — and change them!
• A M E N D  the Name, Type, Default Value of any Field
• S E A R C H  and REPLACE on all Fields, all Records
• SELECTIVE  and GLOBAL EDITING of Records

INSERT Records, DELETE a Field or Record
• BROWSE Option

FIND (Search on any Field) Print Screen if required
• D I S P L AY  or PRINT Reports (max. 38/137 characters across)
• P R I N T  all Records (20 Fields) or all Data

FORMAT OWN REPORTS (Heading, up to 20 Fields, select, sort etc.)
SORT on any Field (Ascending/Descending) whether Printed or not
SET CONDITIONS (<,)., <>, > = ,  <=) on any Field, printed or not

• S A V E  Report Formats to a File
• S U M  Numeric Fields
• S E N D  Printer Control Characters

COMPREHENSIVE INSTRUCTIONS SUPPLIED

MAILSHOT IS INCLUDED IN PRICE OF
BEL BASE AS A BARGAIN PACKAGE!!

PERSONAL USE,  BUSINESS, ACCOUNTS, EDUCATION, CLUBS,
SOCIETIES, FUNCTION, GENERATION

— JUST KEEP THINKING OF NEW APPLICATIONS!

1
Mailshot

411111111•11t

4111111Ml ismmi

AND 'MAILSHOT' SEPARATELY:—

• U S E  AS MINI DATA BASE
Field, Record Size, Amend,  Ed i t ,  Search, Insert,
Replace, D r i v e  Selection, Browse,  F i n d ,  S o r t ,
Conditions, Printer Control as  B E L BASE above.

+ •  L A B E L  Print ing (Std.,  n o n  std,  1 ,  2 ,  3 ,  across)
+ •  P R I N T  any 6 Fields Across
+ •  P R I N T  any 6 Fields Down

FILES ARE COMPATIBLE WITH BEL GRAPH 1

NOW AVA I L A B L E  ON
ROM

MAILSHOT -  E 3 6
BE L BASE -  E 6 9

NAME

TOTAL inc. P. 4  P. l e

ADDRESS

comPurER net
DSc of =per )

MODEL

CREDIT CAT) No INCVNIENT C N E O N E  PO VISA AOCESS

1•1111111111EMMINIIIIIME
Meese Complete & Return to
BEL TECH Linmod• &ammo Indtranal EsuNt BrogrorM.shropowe VIVIS SHP

Telephone: 07462 5420 (24 Hrs.)



TOOLKIT ROM from
BEEBUGSOFT
BASIC Programmer's Aid for
the BBC micro

•  2 7  new commands to make life easier
•  Saves hours in program development and debugging
•  Supports both cassette and disc systems
•  N o  command name conflict with other Roms
•  Ideal for expert and novice alike
•  Fitting instructions and a 32 page manual supplied
•  You'll wonder how you ever managed without it

"TOOLKIT is an essential utility
for all Basic programmers using
the BBC Micro. T h e  range is
enormous.... an indispensable aid
packed full of powerful utilities."

EDUCATIONAL COMPUTING MARCH 1984

" . . .  highly recommended."
PCN MARCH 17 1984

"The Beebugsoft Toolkit costs
£27 and in my opinion is worth
every penny. Since i t  has been
installed in  my BBC i t  has been
used extensively and I can find no
fault with it. Highly recommended
to lazy programmers!"

COMPUTING TODAY JUNE 1984

COMMANDS
'CHECK
'CLEAR
'EDIT
*FREE
*HELP INFO
*MEMORY
•MERGE
'MOVE
NEW

'OFF
'OLD

SPECIAL FEATURES INCLUDE
SCREEN E D I T O R  A n  extremely
powerful editor, allowing the use of
cursor keys to list a program line-by-
line in either direction and move to
any part of a program to overtype
or insert new code and corrections.

ERROR D E T E C T I O N  Powerfu l
facility to  trap an error in a Basic
program as it runs. It will then auto-
matically enter the Screen Editor,
display the line in error and position
the cursor close to the statement at
fault.

Verify a program or data in memory with disc/cassette.
Clear all variables including integers.
Enter full screen editor.
Display free memory and pseudo variables.
Display a screenful of useful system information.
Display memory contents.
Merge a program in memory with one on disc/cassette.
Move program to run at specified address.
As NEW, but can be issued from within a program.
Cancel enhanced error handling.
As OLD, but can be issued from within a program.

*ON A u t o  error handling—enters editor at line in error
*PACK E f f i c i e n t  program compactor.
•RECOVER I n t e l l i g e n t l y  recover bad programs.
•RENUMBER A l l o w  partial renumbering.
'REPORT E x t e n d e d  error reporting facility.
*SCREEN S c r e e n  dump to cassette or disc.
•IJTIL D i s p l a y  utilities menu.
•LITIL 1 S t r i n g  search.
'LITIL 2 S t r i n g  search and replace.
•UTIL 3 M o v e  Basic program lines.
•IJTIL 4 L i s t  procedures and functions.
•LITIL 5 L i s t  values of A% to 2%.
*UTIL 6 L i s t  numeric variables.
eUTIL 7 L i s t  string variables.
•UTIL 8 L i s t  names of arrays.
IlLITIL 9 S e t  up range for utilities 1 and 2.

BEEBUGSOFT, PO BOX 109, HIGH WYCOMBE, BUCKS HP10 SHO

Please send me T o o l k i t ( s )  at £27.00 each
Name
Address

Send Cheque/Postal Order to BEEBUGSOFT,
DEPT 16 ,  PO BOX 109, HIGH WYCOMBE, BUCKS HP10 81-10
(Distribution agents for BEEBUG Publications Ltd.)

SEE ALSO BEEBUGSOFT DOUBLE COLOUR ADVERT IN THIS ISSUE.

Available from your dealer
and selected branches of
W.H. Smiths

E27.00
Including

VAT & P&P



Design (C.A.D. Pack)
DESIGN is  a  screen processor which allows

information to  be displayed in a format suitable
for demonstrations, slide projections, handoutsor presentations.

Graphs, Pie Charts and Bar Charts are quickly
produced o n  automatically drawn and scaledaxes.

Text may be written anywhere on the screen
and may be displayed normally, enlarged, under-
lined or sideways.

Twenty user-defined characters and four large
macro characters are supplied, and  m a y  b e
placed anywhere on the screen o r  redefined as
required. Additionally a set of characters for cir-
cuit diagram generation is also included.

Machine code screen dumps are included for
Epson, Seikosha, Shinwa and Star printers and
details on how to load dumps for other printersare also included.

Screens may also be saved and reloaded to
cassette or disc.

O111110110001111110111
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. . C M W  L L f l 5 U f .  4 , 4 1 N I K C E

* •  n e W r .  i r m e e m m  M O .  d r . . . . 0 0  H e w *

Definitely recommended...."
ELECTRONICS &  COMPUTING M AY  1984

".... For my money Sprite Utilities wins
through...."

ACORN USER M AY  1984

BEEBUGSOFT, P.O. BOX 109, HIGH WYCOMBE, BUCKS. HP10 8H0
Please send me  D e s i g n  Disc(s) at £19.00 each

Please send me  S p r i t e s  Disc(s) at E12.00 each

Name
Address

Send Cheque/Postal Orders to BEEBUGSOFT DEPT. 16 P.O. BOX 109, HIGH WYCOMBE, BUCKS. HP10 8HQ(Distribution agents for BEEBUG Publications Ltd.)

H O W  e r r n i t s  c i r c u i t .  b .
r i t b i l l i l m  d r a w n

r-----7
I I  R 3

j.
% V i t .  R 2  T I

DESi0N Fun 0

DESIGN From BEENGSGFI

J u l
U n i t  I f i r  I .

*  S c c u r i t i c .
l o u p i A n e u t

Oi

A first rate screen processor..,. immense
value to schools and colleges i d e a l  tool for
preparing display material...."

E D U C AT I O N A L COMPUTING A P R I L  1984

Sprite Utilities
SPRITE UTIL IT IES A  game writers u t i l i ty

pack which allows high speed arcade games to
be written in Basic.

This is achieved by  using the set of supplied
machine code sprite routines t o  move mult i -
coloured characters (sprites), of your own design,
around the screen at high speed.

Control o f  the sprites' movements is by user
written Basic program. Specific commands t o
the sprites are very simple.

Sprites are generated in  mode 2 on a 8 x 16
grid and may include any o f  the available 16colours.

Up to seven sprites may be displayed and con-
trolled on the screen at any one time. A special
super sprite facility enables clones of each sprite
to be created, to provide animation.

Design Cassettes at 00 .00  each

Sprites Cassettes at E10.00 each
BUGSOFT products are

available from leading dealers including
larger branches of W.H. Smith



ACORNSOFT
EDUCATION
Attelolic Mernoularion . C9 95
Peelle Computer E 9 . 9 5

mBusiness Ges . E9.95
Tree al Knowledge rEE9.20) .. £ 9 . 9 5
Wont Hunt f  11.90
Word Sequencing .. f t  110
Sentence Sequencing E11.90
Numbs,. Belena El 1.90
Aiming Signs .,f11,90
Chacar Analysis MAO
Chemical Simulations E 1 3 . 8 0
C1111111C115,n/0.1,1/ • , E13.110
Jam E 1 1 . 9 0
Temperature Control . E9.95
The Examiner £9.95
LANGUAGES
Forthl•E fle.101 £18.85
Inel.1 E15.101 118 85
Mioratut ......E491.05
Tunis C 1 5 . 8 5
S-Pascal . L i t 85
GRAPHICS AND OTHER
Creative Grophics l'Efl.201 E 9 . 9 5
Graph, - Charts (.E E9.201 f l  85
Picture Maker
Shirley Conron's Magic Garden . ...

E9.95
f9 l5

Coolector a Catalogue
Membership Manager

[ 9 . 9 5
E 9 . 9 5

Linaword - French .1f14.95
Irnicoord -Norm •Ef1495
Einkword - Spanish
Linkword - Gorman , . .  .....

1E14.95
E14.95

BUSINESS
Desk Diuy CS 95
FOr1C1/1 . fl 1.90
View Porno OtiVerS E 9 . 9 5
Persons! Mom Menespometel E11.501 E 1 1 . 9 0
Database .111.90
GAMES
Ph iionsgelem Dont ...........1,111/111' 'Disk El 1151 :
MOn111,1 l'E £9.20) 1 9 . 9 5
Snooper C 9 . 9 5
Rocket RaidlDiek E11.501 ... E 9 . 9 5
Arcade Action £ 1 1 . 9 0
Sabana Meensum11 Elle) El 95
Cube Haste   . . . . ... E9 l5
JCB Diver 'Disk f l l  501 C 9 95
Chess 1 I E9,20) £9.95
Sidon Block £ 9 . 9 5
Motion Illise 111.50) l'E L1.20)
Arcadians l'E E9.201

E9.95
C1.95

Plommid £9.95
Super I nvadersiDiek fl 1 50) f l  95
Castle ot Riddles
Mitt,* Ooze . E9.95 C9.95
Dounteown to Doom £9.95
0,1140111nd Reveal 111 [9,20) E9.95
S1,10111Disk El  I  501 .. El.95
Stallone Commandl.E C9/01 El 95
Hopper 1011k Ell .501rE E9.201 19 95
Carousel E9.95
Kingdom el Hamil E9.95
Crazy Truces C9.95

p Sth electronics Ltdmv„,
5 THE PARADE, TATELEY 22/24 GUILDFORD ROAD

NEAR CAMBERLEY,  SURREY B A G S H O T ,  SURREY
Tel Yateley 0252 877222 l e l  Bagshot 0216 73078
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MICRO CENTRES
T E L E P H O N E  O R  V I S I T  ALL PRICES INCLUDE VAT

Drogue
Free Fo1111C910I
Meteor Mission
Gateway to Korot
lenr000d
ACORFASAIREE BUSINESS SOFTWARE
1.111wis 40 Traci'
1110).Dnii
Mailing Sweat
kcal] nt1 clecawaida
Stock Canto' .....
Oder Processing
ACCOU nil Payoble
Purchasing

1995
f9.95
(9.95
E9.95

C24 95
[2495
(2495
C24.95
E24.95
E24.95
E24.95

BBC/ELECTRON
Acorn Electron - Cover £ 1 9 9 . 0 0
Electron Expl   £ 5 9 . 0 0
BBC Model A -  Cover £ 2 9 9 . 0 0
BBC Model B Start Pack  £ 3 9 9 . 0 0
BBC Model 0 • Disc/ I t    £ 4 6 9 . 0 0
BBC Disc Interlace   £ 9 5 . 0 0
Speech interlace   £ 5 4 . 0 0
BBC Teletext Receiver   £ 2 2 0 . 0 0
6502 Second Processor  £ 1 9 0 . 0 0
Bit Stick   £ 3 9 0 . 0 0
zao Second Processor £ 2 9 9 . 0 0

DISC DRIVES
Acorn/LVL 100Kexpands to

double   C 1 9 9  00 100KAcorn/LVL dual
Pace slim 100K E C 3 1 6 5 0 ( 1 . ° 0 0 °
Cumana 100K no P. supply   £ 1 6 5 . 0 0
Cumana 200K no P. supply  £ 1 8 0 . 0 0
Cumana 400K no P. supply  £ 2 4 0 . 0 0
Cumana 100K with P. supply  £ 1 9 0 . 0 0
Cumana 200K with P. supply  £ 2 2 0 . 0 0
Cumana 400K with P. supply  £ 2 5 0 . 0 0
Cumana dual 100K £350.00
Cu mans dual 200K C370.00
Cumana dual 400K £ 4 8 0 . 0 0
Cumana dual 200K 40/80
switched   £ 4 5 0 . 0 0
Cumana dual 400K 40/80
switched   £ 5 5 0 . 0 0
LVLDD disc int kit   £ 1 1 5 . 0 0
Acorn DFS kit  P A D A .
Torch pack   £ 7 9 9 . 0 0

ACCESSORIES
Cassette Recorder   £ 2 4 . 0 0
Cassette with Counter + Din  £ 2 9 . 0 0
Joysticks SW Self-Cen PR   £ 1 7 . 5 0
J/S Analogue Self-Con ILVL) PR £ 2 0 . 0 0
Crack shot Joystick   £ 1 0 . 9 5

BOOKS FOR YOUR BBC MICRO
30 Hour Basic - BBC/NEC
Beyond Basic - BBC/NEC
Creative Graphics - Acornsoft
Graphs and Charts- Acornsoft
Advanced User Guide
Forth Manual - Acornsoft
Lisp Manual - Acorn soft
BCPL User Guide - Acornsoft
Assembly Language Programing for BBC- Birnbaum
Advanced 6502 Programing Z a k s
6502 Applications Zalm
6502 Assy. Language Sub Routines-Leventhal
6502 Assy. Language Programing- Leventhal
Basic for Business - Hergert
Starling Forth Brodie
introduction to Forth - Knecht
ZEIO Applications -Colfron
Programing the Z80 -Zaks
Basic Programing for the Electron -Cryer
Electron Assembly Language - Smith
Electron Programing tor Education - Hall
Graphic Art for the Electron - Allan
The Electron Book-McGregor

£ 5 9 5 1 N O E L M A C

t 5 9 5 /
£ 7 . 9 5 L

Micro Dust Cover   £ 5 . 0 0
RM. ELE Light Pen   £ 4 4 . 0 0
TV Aerial/Computer Switch  £ 2 . 5 0
Plinth for Monitor   £ 1 8 . 5 0
ROM Exp Board -4 Slot   £ 2 0 . 0 0
Vigien Sideways System   £ 1 9 . 9 5
Computer Desk • Mains Diet  0 5 . 0 0
BBKEY. Function Key Mask E l  50
Flow Chart Template   £ 1 . 5 0
Datapen with software  £ 2 5 . 0 0
Computer Desk double width   £ 5 5 . 0 0
Mains distribution block with
plugs   £ 7 . 5 0
LVL Modern  £ 2 2 5 . 0 0
Sideways ROM Board t 4 5  00
Torch Z80 Card  0 4 0 . 0 0
Disc Storage Box (3$)  £ 1 6 . 0 0
Disc Storage Box (85)  c _ 2 0  00
Printer Dust Covers  £ 5 . 0 0
Eprommer APTL  £ 1 3 8 . 0 0
Power Cleaner Plug   £ 1 3 . 0 0

PRINTERS
Epson RX8OT
Epson RX8OFT
Epson FX80
Epson FX100
Silver Reed EX500 Daisy Wheel
Silver Reed EX43 Typewriter *
Interface
Nec PC 8023
Cannon PW 1080A
Tally MT80

£240.00
£280.00
£370.00
£560.00
£340.00

£399.00
£225.00
C330.00
£21 5.00

2000 sheets 9iin Fanfold Paper £ 1 4 . 0 0
Brother HP-5 Printer   £ 1 5 5 . 0 0
Epson Serial (2K) Interface   £ 2 5 . 0 0

MONITORS CTV
Microvitec 14" COIOUf   £ 2 3 0 . 0 0
Microvitec 14" Medium Res £ 3 3 5 . 0 0
Microvitec 14" High Res  £ 4 6 0 . 0 0
Sanyo 14' colour   £ 2 4 0 . 0 0
Sanyo 12 Green High Res .  C 1 2 0 . 0 0
Sanyo 12" green   £ 9 0 . 0 0
Sony 14" CTN./ with RF input  £ 2 2 9 . 0 0
Ferguson 14' Colour Monitor  P . O  A.
SABA 14" CTV REM • RGB . . . . . .  C245 00

SUPPLIERS
Pc EDUCATIONat-ram-nes FULL

s m i l e (  SUPPOirr
w r r a  SYSTEM

M c L a i n

UTILITIES/SOFTWAR
View VVordprocessor ROM £ 5 5 .
View Sheet ROM  5 5
Wordwise
Word processor ROM £ 4 0
Disc Doctor ROM
Graphics ROM  £ 2 9 0 1
Bee Bug Tool Kit ROM  E 2 7
Bee Bug Ex mon ROM  C 2 7 . 0 1
Bee Bug Mastertiie DISC
Glares Replica II DISC   £ 1 2 . 0 1
Clares B.Base DISC  C 2 3 . 0 1
BBC Ultracalc ROM  £ 7 0 . 0 1
BBC Tool Box CASS   C 2 1 , 1 ) )
BBC Beyond Basic CASS   C 1 1 . 0 1
BBC Typing Tutor CASS  C 1 5 0 1
BBC Record Keeper CASS C 1 3 1
BBC Home Finance CASS   C 9 . 5 t
Gemini Database 24K ROM  £ 1 2 9 . 15
BCPL ROM - DISC* Manual £ 9 5
Logo ROM
ADE ROM £ 1 6 0 . 0 1

BBC SOFTWARE
White knight Dims
Or Who
name Finaoce
lens Learning
Music
Computer Program 1
Computer Progrem
Pointing
Chewing
Canyon
Tot Calc

Cash Book Acc.
Beeb Caic
inv. & Statements
Commercial Acc.
Mailing List r
Database
Stock Control
Home Accounts
Word Processor
Liberator
Missile Control

-- Add
•-•£4.00

for
• disk
version

VAT FREE EXPORT SERVICE

GEMINI

, SOFTWARE BY

mloBOPOWER I N V A s t o N)01Fk
VISIONS 5 ° .  B U G  BY7E

and OTHERS

•E For ELECTRON P L E A S E  S TAT E

E6.95 FAST MAIL SERVICE-SAME DAY DESPATCH ON ITEMS IN
£7.25
£7.50
17.50

£12.95 I I  •     4
£7.50 1
£7.50 1 2   5

El 5.00 1  3   6
£8 .95 : enclosecheque/ P a fo r
C10 25 1

e9.75 1  'Dr please deb a my Access/Barciaycard/Vise (*.Jere es apacab)e)
£14.25 I  Card Number   E x p i r y  date
£12.95
£10.95I Name

£ 1 5 . 2 5 I Address
E9,30
El '1.95 I  le1 h o n e

C 1 3 . 9 5 1 e P£6.95
£ 7 . 9 5 1

STOCK
MAIL ORDER COUPON

Please send me.

Par sat kelow

Mil  ELECTRONICS LIMITED
22/24 Guildford Reed. Begsbot Horny GUIS 5,JIN

CARRIAGE COSTS Micro 's  Murptors, Our DriVSS. Printers E l
Books, Cassette Decks. leads Software 50p each item.

ACCESS. BARCLAYCARD VISA ORDERS WELCOME
CREDIT FACILITIES insiarit credit up to f  1,000 deposit 10%

1
1
1
1

LAS'
enhal
the
Acor
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two
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6502
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It
coun
the s

Bi
and
 unde
Even
flag,
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byte,
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flags
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put t
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TWARE
E 5 5 • 0 0
5 5 . 0 0

D S O 0 0

E 2 9 . 0 0
E 2 7 . 0 0
E 2 7 0 0
E W O O
E 1 2 . 0 0
E 2 3 . 0 0
E 7 0 , 0 0
E 2 1 . 0 0

E 1 1 . 0 0
E 1 5 . 0 0
E l 3 5 0

6 9 _ 5 0
E 1 2 9 . 9 5
d  E 9 5  00
E 6 5 . 0 0

0 6 0 . 0 0

C 1 1 . 5 0
1 9 . 9 5
E 9 95
£ 9 . 9 5
1 9 . 9 5
E 9 . 9 5
0 . 9 5
- E 9 95
£ 9 . 9 5
1 1 . 9 5

£17.00

£95 00
E 1 9 9 5

E19 95
E19 95
C19 95
£19.95
t19  95
E19.95
t19  95

E9 95
£9.95

lIon

Iv

IM/AStON

BUG BYTE

3ER VIC E
I STOCK

1.111

1

Group 5

I Group 6

Part I I  of PETER JOHNSON's
examination of the extra
instruction set available
on the second processor

Simpler way
to preserve
the registers

LAST month we looked at part of the
enhanced instruction set to be found on
the 65CO2 — the chip at the heart of
Acorn's 6502 second processor. This
month we shall complete our survey.

This group is small, containing just
two instructions. These were also
curious omissions from the original
6502 instruction set — the ability to
increment and  decrement  t he
accumulator.

It is very difficult to  use A  as a
counter on the standard processor, as
the sequence to increment it is:

6502
CLC
ADC441

or
6502
TAX
INX
TXA

Both sequences are three bytes long
and the second version has the
undesirable side effect o f  altering X.
Even the first version affects the carry
flag, which may not be wanted.

Similar sequences are needed to
decrement the accumulator. The INC A
and DEC A (sometime written INA and
DEA) instructions do the job in one
byte, with the only side effects being the
desirable changing of the sign and zero
flags.

When a  routine must preserve
registers, a common way to do it is to
put them on the stack. This is especially
true i n  interrupt routines, which

shouldn't alter fixed memory locations
unless they are updating a specific item
such as the system clock.

A common sequence in the MOS is:

6502
PHA S a v e  A
TYA S a v e  Y
PHA
TXA S a v e  X
PHA

PLA
TAX
PLA
TAY
PLA
RTS

Restore X

Restore Y

Restore A

All o f  this just t o  preserve the
registers! On the 65CO2, this may be
rewritten:

65CO2
PHA
PHY
PHX

PLX
PLY
PLA
RTS

Not on y is this much shorter, it is
also easier to read (and therefore check).
The PHX and PHY instructions push

1111111110-1111111111111
11111.----11111111111111
1111111•11111.--11111
11111111111111101-4.
-411I1111111w---

11111111P"---1111.11
11111110-11111111
111Ellop-mill11.11
111111111111MIIP
-411111111111111W-
- 4 1 . . . 1 6 - -

! M E W - 1 M

. 1 . 4 1 . 11 . 111 P
MEW---4111111111W-

S E C O N D
P R O C E S S O R
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SOFTWARE, FIRMWARE AND
HARDWARE FINI YOUR BBC

MICROBuy direct through Prestel (Page *2582020)
using your Access
Most programs available on Micmnet *60043703
105 M a i l L t h i G  H o l d s  218 annresses A iphs & Fo i l  .:ode sor ts

s n y  earchos a label format. delete add and amend E l  1 9 5  8
701 G A M E S  I  5  Card. Minefield Da r t s  Pontoon & Mr midon C S  95 B E
202 S T O C K M A R K E T  Eeci lmg world Of Stocks arid Sharw. 1  4  Ple're'S E 5  95 B E
301 H A N G M A N  W o r d  game so Engish• French German S p a n d h  C 7  95 B
302 D I S TA N C E S  Three graphic maps of U K • EUROPE & the \ N o r m )

Calculate the distance bats-reef. any 2 paces C A  95  B E
303 F L A G S  913 Ns cotour flags 01 the world volt, queStiOns E 4  95 B E
304 S TAT PA C K  Statistics package 41'4.9 Oee, 30  r i I t C  ( . 9 9 8  B
305 G R A P H  Pi-educe varied graphs lichertsof lunctions 4 . 1 9 5  B
306 F R E N C H  A  New audio sisual computer eras to isemi a Lsnguage C 7  95 B
307 s P E i l  CHECK A d d  to WORDWISF

15003 words in 12 clictionaaes ideal in education 4 . 1 7 9 5  E l
504 P R O C A I D  includes s e x R c H a e s  to tieatch a BASIC drogrann and alter

PROCVAII to  list va r iab les  in a BASIC program & PROC F LUSH to cit,ar
resident integers in R A M  4 . 3 4 5  A : 1 1

505 U T I L I T Y- A  O u r  best selling tape includes PROCAlD D E  FCHAR to
design & dispias graphic characters SORT M.i C a very last machine
rode numeric Curl SORTBAS the undisputed lastest BASIC r o u t s g e  C 5  BS A .  B

520 B A N N E R  P r i n t  went test and graphics an paper few displays 4 . 3 9 5  4 . - d
521 S I G I E I R  P r i n t  as above on screen, paper wi th screen dump £ 5  95 A R
5 0 0  F O R T H  • 7 9  F O R T H  3eco,m11•11r,ciud5pe R O M  5 3 4  7 4  8
Sat L O G O - F O R T H  A d v a n c e d  Lirtle Graphics Language ROM with FORT.  4 . 5 7 5 0  B
602 P A S C A L  I  S t r u c t u r e d  language ROM with compiler- interpreter ( . 5 7 6 0  q
503 X  CAL C o m p u t e r  Assisted Learning ROM fa, preSeflialiOnS 4 . 8 5 0 0  B
606 W O  FIDWISE S u p e r  test & ems to use wordasocessor •IN ROM £ 3 3  95  8

605 C O U M P  S c r e e n  dump 8  colours. suitatie for GP7013A C E I 1 2 7  9955607 G o u t ' s ( '  S c r e e n  d f i nump ROM 8  shades 8  sizes and o d o w i

700 B O O K S  V a r i o u s  Idles for the BBC MiCrO frOm C B  95 C27 50 Et
608 G R A P H I C S  H E W  ROM S p r i t e s  LOGO circles e tc

a o l  C A S S E T T E S  C 1 5  Computer quality tams packed I Q '  S E A  SO
810 5  25 • DISCS M E I A O R E  X S 5 : S O  404301 4 . 1 9 9 5  SS.- DO 40 80T 4 . 2 0 9 5
90 E P S O N  RX BO T:F Ssperb 100cps with Tractor S Fr,ction feed C ; I  /5  00
902 E P S O N  FX BO M a g n i f i c e n t  1 6 0 c p s  6  Founts grotshcs F T  ROil I C 3 6 6  CND
913 D I S C  DRIVES S t i r n i m e  3- Or 1 0 0 1 ( - 8 0 0 1 t  Japanese Format disc £389  00

-able and excellent manual p lug  (.5001 FREE Software E I 4 9

920 V D U  STAND S t a i n l e s s  & ippon  protects your micro C 1 9  95
CS9 OC915 D I S C  UPGRADE D o u b l e  or Single Denaly C v l e  SVSter,

930 G R E E N  VDU 1 2 -  Greer, Mong0c Cream sloping front Case 4 7 9 9 5
931 C O L O U R  VDU J V C  14 Co lou r  Monitor 370  s 4 7 0  veg..  E 1 7 9  95

A D D  VAT TO ALL PRICES EXCEPT BOOKS
Add E l  7 5  for programs on 4 0  or 8 0  Track Disc N o  post charge in U K
Send for  our f ree brochure for more  information before part ing with

your money

memo•calc
107 M E M O  CALC E 1 2 . 9 5  B  C I D

--IT M U S T  BE A M O N G  THE LEAST EXPENSIVE PIECES OF U S E F U L
SOFTWARE Y O U  WILL EVER BUY-. Revue by Practical  Computing July
1983
Database/calcsheet program which  allows up to 2 5 5  columns T h e
number of rows is automatically set from 5  to over 1 0 0 0  depending on
the columns declared B o t h  numeric and alphanumeric data can be
stored in any cell and can be  of any length up to 2 5 5  characters
There are  a mult i tude of uses for  this program from sccounts to diaries
Club or personnel records etc a n d  is probably the one program that  we
all need M O D E 7
107a Manua l  for  M E M O  CALC included free otherwise E2 00  (0% VATI

meow

Part 1 i s  a BASIC program running in M O D E 7  which accepts new data
on employ•e* .  al lows additions, deletions and alterations. listing of P35
8  automat ic  ' I te ra t ions  to the codes as required by tlis notice P7X.
Fully 'user friendly' w i t h  colour and graphics to make life simple for the
operator
Part 2  (WEEKLY'  Or Part  3  ( M O N T H LY )  is designed to handle the
calculations of wages and al.1 I t  allows for Standard Deli. t w o  overt ime
rates, optional  pension funds (monthly only) other pay. holiday pay.
bonuses. poetics'  adjustments end no pay
106b COIN  A N A LY S I S  C4 9 5  B  C I D  E X T R A
106c PENSION 4 . 4 9 5  8  C i l 3  E X T R A
106d PAYSLIP F O R M S  E20 34 per 1 0 0 0  E X T R A
Buy direct on
Presto!
No . *  25821534.

I PIAVIROkt 1

PRESTEL MODEM C78•00
PRINTER £120.00  +  VAT
IDEAL FOR FARM-LINK

Most Programs
NowAvailable For

M S X  B A S I C  D°\itcEngthrteb

ORGANISAT ION AT
YOUR F INGERTIPS!
We are pleased to offer you a
wide range of products
primarily for the BBC
microcomputer software
firmware and hardware for
your computer system.
SEIKOSHA PRINTERS

From C120-E369
A new range of printers
'Spectrum Compatiblel
replacing existing models.

CASHBOOK
102 CASHBOOK E 1 1 . 9 5  B  C ( C I
FIRST CHOICE This is a double entry cashbook program showing cash
and bank credits end debits i . e  4  columns A n y  number o f  individual
accounts can be used and analysed or  total led individually or
cumulatively by associated group A  friendly but very practical,  and
reliable program which despite its low cost is used by many people in a
range of situations f rom domestic and clubs to schools and businesses

MIOStiE 7d C A S H B O O K d  C 1 9  9 5  B  0
SECOND CHOICE This version of the above program uses random
access disc files end can hold up to 1 2 5 0  entries on 100K discs and up lo
2500  on 200k  discs T h e r e  is sophisticated protect ion against
unauthorised use built in M O D E  7
102f A C C O U N T  4 . 2 9 9 5  B  D
THIRD CHOICE This version of the  above program uses random access
disc files and can hold up to 11 0 0  entries on TOOK discs, and up to 2 2 5 0
on 2 0 0 K  discs Inc luded  is a choice of C A S H / B A N K  or VAT / B A N K
headings O v e r  8 3 0 0 0 0  possible accounts combinations L e d g e r  sheets
and summaries can be printed as well as full accounts T h e  latest
balance is evadable at  any t ime T h i s  program is only available on disc
MODE 7

Frograms of the Month1
I  B U D G E T  9v9A5y C R I B B A G E  -Fv9A57 •

I  B U D G E T  can be used by C r i b b a g e  is played wi th  a Ianybody in a  domestic f u l l  pack o f  52  cards A n
I  e n v i r o n m e n t  to help them a c e  always counts as '1- a  1

with their own budget. by J a c k .  Queen or King
I  c l u b s  charities wishing to counts as '1(1 when its I I

I  p r e p a r e  applications forgrants and for  submission v a l u e  is added to othersbut ranks in normal  I

I t o  committees, by s e q u e n c e  when scoring 1educationalists in r u n s
I  c l a s s r o o m s  to show T h e r e  are  usually two  Istudents whets' money p l a y e r s .  and the most
I c o m e s  front and how c o m m o n  forms of the I I I

easily it disappears g a m e  are the five-card
111 A v a i l a b l e  on cassette for  a n d  sin-card T h e  winner I

I I  t h e  ELECTRON andcassette or disc for the  o f  the game is the first t oscore 61 o r  121 I I

I 8 8 C  M i a o  using any r e s p e c t i v e l y . Ioperating system
111   1

P r e S S  *  *  I I I I

I l

I I

I I

I

1

I I

I

RANDOM MAILING up to 1850
addresses, names. phone numbers & codes on one
disc. Selective printing any number of labels. repeat,
stationery or fan fold. Automatic WORDWISE
letters produced repeatedly with personalised names
many other features such as automatic sorting by
company or personal names. By far the best and most
comprehensive program of its type for the BBC Micro
Price £29.95 + VAT

om Elm l o m  moom En ono El • •  om

Micro~Ttid
25 Fore St.Praze,Camborne

Cornwall. TR14 MIX tel: 0209 831274

1
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From Page 135

the X and Y registers on the stack. and
PLX and PLY pull them back again.

Note that it is now possible to swap
the contents of any pair from A. X and
Y without affecting the other register or
fixed memory locations.

For example, to swap X and V.  the
sequence:

could be used. This takes four bytes and
14 cycles, as opposed to:

6502165CO2
SIX t m p l
STY tmp2
LDX tmp2
LDY tmp I

65CO2
PHY
PHX
PLY
PLX

deb takes eight bytes and 12 cycles if
temporaries are in zero page, or 12

tes and 16 cycles i f  they aren't.

Mnemonic
Group 5

INC A
DEC A

Group 6
PHY
PHX
PLY
PLX

Group 7
JMP (abs,X)

Group 8
TSB zp
TSB abs
TRB zp
TRB abs

Operation

A = A + I

Stk=Y
Stk=X
Sp=Sp+ I Y=Stk
Sp=Sp+ I X=Stk

PC=M

Group 7 1
The only instruction in this group is

JMP (abs.X). This i s  a  totally new
addressing mode added to an existing
instruction.

To understand it, it is best to consider
the normal 6502 instruction JMP (abs).

It takes a  two byte address as the
operand. A t  this address and the one
after is  the two byte address o f  the
destination. For example, in the MOS,
the OSWRCH routine contains the
instruction:

This tells the computer to jump to the
address held at &20E and &20F. The
use of the indirect jump in this case is to
enable the address of the final routine to
be changed, by altering the contents of
&20E and &20F.

This i s  essential f o r  implementing
filing systems on the BBC Micro, and
provides the  machine w i th  a n  un-
equalled flexibility among low-priced
machines.

Another use o f  JMP (abs) i s  to
provide a jump table facility. This is
r o u g h l y  a n a l o g o u s  t o  t h e

NV2r  Opcode Bytes Cycles

N .Z
N . Z

& 7C 3  6

M=A OR M  N  . Z . & 0 4
M = A OR M  N  . Z . & O C
M= -A A N D  M  N  . Z . & 1 4
Mz-- -A A N D  M N  • 2 • & I C

11 is the memory location addressed b). the operandand Y are the 65002 registers
Sp is the 65CO2 stork pointer
Stk is the address sf1100 0-Sp

'A means NOT A • ' C  oneans NOT (the carry flag)
Ni-'1C means that flag is effected. • means i t  isn't7 means •V is set to bit 7 the operand
6 means i s  set to bit 6 o f  the operand

6502
IMP (&20E)

&5A 1
&DA I
&7A 1
&FA I

& I A 1
&3A I

2 5
3 6
2 5
3 6

2
2

3
3
4
4

ON G O T O  statement in Basic.
Consider a  problem where i t  i s

necessary to jump to one of 10 routines
depending on  the  contents o f  the
accumulator. I f  it is zero, jump to the
first routine. I f  it is one. jump to the
second routine, and so on.

A common way of implementing this
is:

6502
ASL A
TAX

LDA table,X

STA temp
LDA table+ I,X
STA temp+ I
IMP (temp)

.table
EQUW labl
EQUW lab2

Multiply A by 2
Index jump table
with X
Get l o w  b y t e
o f  address

Get high byte

Jump to that
address
First
address

EQUW lab10 L a s t  address

.lab \  Routine for A=0

.lab2 \  Routine for A=1

.lablO \  Routine for A=9

Basically t he  code looks u p  a n
address from a table formed with the
EQUWs, and jumps to  that address.
The accumulator has to be multiplied by
two, as each entry in the table is two
bytes long.

The rather complex code used above
may be simplified by using the 65CO2's
IMP (abs.X) instruction. I t  is different
from the JMP (abs) because instead of
jumping t o  the address held a t  the
address given b y  the operand J M P
(abs,X) adds X to the operand first and
jumps to the address held there.

The new version o f  the jump table
routine is:

65CO2
ASL A
TAX
IMP (table,X)
.table a n d  so on,
EQUW lab] a s  above

Still need to double A

This cuts the jump code down from

October 1984 MICRO USER 1 3 7



From Page 137
17 to 5 bytes, and from 25 to 10 cycles.
Considering that such a routine may be
central to the operation of a language
such as Basic or Forth, it can be seen
that the new instruction can have a
profound effect on the execution speed
of programs.

The bug in the 6502s iMP (abs)
instruction, whereby a jump indirected
across a page boundary went to the
wrong address, has been corrected.

Pr Floppy Diskettes
10 (50 (100 (5001.111/10+ ITEM

22 ' 5 ' 1 8  95 BASF SS' /Kt 96Tpi 13.00 12.50 12.35 11.95
59 00/57.50 BASF DS /D0 96Tpt 22.50 21 95 20.50 19.50
28.50126.95 Xidex 05 /00  96T pi 14,95 14.75 14 50 13,95
E. 0515.50 Xidex OS/00 96Tpi 21 5 0 20.50 19 E0 1895

Group 8
The test and set bits and test and reset

bits instructions are related to BIT, but
are probably more useful. Both
instruction types may be used with zero
page and absolute addressing modes.
Unfortunately there are no  indexed
TSB/TRB instructions.

The operation of TSB is as follows:
OR the operand with the accumulator
and store the result in the operand
address. The 2  and N flags are set to

,38 MICRO USER Octobe,  1984

reflect the result o f  the OR but the
accumulator is not affected.

Put another way, TSB sets the bits of
operand w h i c h  a re  se t  i n  t h e
accumulator and leaves the other bits
unaltered.

The two sequences below have
similar effects:

6502
LDA addr
O R A A 5
STA addr

650)2
LDA4k&A5

TSB addr

The flags and contents of addr are
identical after both sequences, though
the contents o f  the accumulator are
different.

The TR B instruction has the opposite
effect to TSB. The operand is ANDed
with NOT (the accumulator), and the
result stored back in  the operand.
Again, the flags are set with respect to
the result and the accumulator is
unaltered.

It can be seen that after a TR B the
bits in the accumulator that are I are set

Disks ,Components and Connectors.

1

41.31

iC E
ITEM

2712E:
8271
6164
6116
4816
6502A
6522
1771
2764

8.00/7 50
5.50/4 70
3.95/2.95
23 00
6,04 t5.i.7

ICal l  us Now for Fost delt-y ery ,C-TECH Computers , 184 Market St. Hyde

111  061-306-8223/7794
All prices Plus VAT 1 . =  oc,

I A Li I
C he S 111 r E

to zero in operand. and the other bits are
unaltered.

These two are equivalent:

6502
LDA mask
EOR4k&FF
AND addr
STA addr

65CO2
LDA mask
TRB add'

For example, to set the bottom half of
the operand byte to  zero, the two
sequences:

6502
LDA addr
ANDIt&FO
STA addr

65CO2
ILDASt&OF

TRB addr

would be used.
•  Next month we'll look at ways of
implementing the enhanced features of
the 6502 using the HiBasie assembler.
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BBC Microcomputer in the NORTH
CTECH Computers Telephone:061-366-8223/7794
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Computers  e  p  A c o r n  Equipment  E  pBBC Model B 3 4 6 . 9 5  6 5 0 2  2nd Processor 1 7 3 . 0 4
BBC Model B with DES 4 0 7  82 Z 8 0 A  2nd Processor 2 6 0 , 0 0
BBC Model B with DES & Econet 4 3 9 . 0 0  T e l e t e x t  Adaptor 1 9 9 . 0 0
BBC Model B with DES & Wordwise 4 3 3 . 9 2  E l e c t r o n  Computer 1  73.04

All computers come with Free Cassette Lead and Snftware Package M o s t  add-ons include Free Fitting and installation.

Monitors
Philips Hi Res 6 8 . 6 9
Microvitec Normal Res 1 9 9 . 0 0
Ferguson TX-90 RO & IV  1 9 9  00
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Addons
ATPL ROM/RAM board 3 8 . 0 0
Light Pen 2 1 . 6 9
OEL 200 Prestel Terminal 8 7 . 3 9
Acorn Speech Synth 4 7 . 8 3
Chip Chat Speech Synth 2 6 . 0 4
Pace Grapevine P O A
Disks P O A

Light P e n s  and  Joyst icks
Add on Light Pen 2 1 . 7 0
JMB Full Analogue Joystick 1 3 . 0 0
Joystick Pairs 1 7 . 3 5
Hi-El Extension Cable 5 . 1 7
Atari type joystick to BBC interface

R O M  S o f t w a r e
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 . 4 8
1,2 0.S. 7 . 3 8
Disk Doctor 2 8 . 6 5
BCPL 8 6 . 0 9
Termi 2 8 . 6 5
Commstar 3 0 , 3 9

Components and Cables
We stock everything e.g.:
2764 Eproms 6 . 0 4
27 128 Eproms L O W
8271 Eproms P O A
Printer Cables 1 2 . 9 9
Disk Power Cables 9 . 6 5

DISK DRIVES FROM E95.00 • VAT. TEC DRIVES FROM E109 + VAT.
Bare CHINON F0510. Slimline. 40 Track. Single Sided. 100K (200K Double Densityl. As above but complete with Cables. UtilityDisk, Cables, Case and Manual. £109.00 + VAT
Bare TEAC55F, Slimline, 40/80 Track. Double Sided 400K (BOOK at Double Densityl. 069 .00  -  VAT
As above but complete with Cables. Utility Disk, Cables, Case and Manual. E199.00 + VAT Call for details.

DUAL DRIVES FROM E199 •  VAT
Dual CHINON F0510, Slimline 4 0  Track single Sided 2 x  100K (2 x  200K Double Density. Complete with Cables. Utility Disk,Cables, Case and Manual E 3 8 9  +  VAT
Dual TEAC 55F. Slimline. 40/80 Track. Double Sided. 2 x 400K (2 x  BOOK with Double Density). Complete with Cables, UtilityDisk. Cables. Case and Manual. (With your drive you may need an interface!. E n g  + VAT_

DISK INTERFACES PROM f  69400 4 VAT
The Fabulous LVL Single and Double Density Interface. This will allow you to read and write to Acorn Disks see below. But also you
can create your own Single OR Double Density Diskettes for extra online storage Maximum capacity is 1.6 MB with 8 logical drives
and 248 files. The standard Acorn Interface is available from us this uses the 8271 disk controller which gives very fast access to
disk files. Acorn DFS is the standard for the BBC Micro it allows 31 files per disk and a maximum of 800K on 4 logical drives.E85.00 -  VAT

PRINTERS
NEC dot matrix printer bi-directional 120 cps. Tractor and friction feed E199 + VAT
QUEN data dotmatrix primer British assembled E173.04 + VAT
CANON PW 1080A This is the latest state of the art in printer technology This machine out performs the EPSON FX80 It  will do
everything the W O  does and more besides and using the same control codes! What makes the PW1080A so special is not only its
superb value for money but the Near LETTER QUALITY mode We include a free screen dump and our BBC Micro Instructions aswell as the excellent manual. E259 + VAT.
MEN 5100 Daisywheel. This British assembled printer has all the features that you would expect like Auto Bold, Auto Underline.
Sheet Feeder Option. Take Qume daisywheels and Ribbons. 20Cps Si Directional. E299 + VAT

PRICES...
All our prices are
constantly moving, so
please ring us to check
the latest price,

All prices Plus VAT

FREE DELIVERY TODAY
(Orders over E90)

Ask about our installation service
If you are in Greater Manchester,
Cheshire, Lancashire, Merseyside, Midlands,
West Yorkshire or South Yorkshire,
if you ring us now we can send
one of our highly trained staff to
install your computer equipment
Today, (Now for Business software tool)
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184 Market Street,
Hyde, Cheshire
SK14 l E x
061-366 7794
061-366 8223
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11C Cassette Software

EICAMFOUN A & F &there Bouncer 5 , 8 7  1 1 51.12 1 . 1 0
scAncoor Addrcine Football Manage,

BCAFCHIC A  & E Sohwoie Chuckle Egg 5 3 4  1 . 7 2
BCAPCYLO A & F Software Cylon Attack 5  84 1 . 7 1
BCAFFROG A & F Sof mere Frogger ... 5  92 1 . 1 0
BEAFHORR A & F Sofres', Horror Usti. 5  92 1  80
RCAF BOWS A & I Software Horned .   5 . 1 1  5 8 1

acmptoa A  & F Soiteare n ereehs Tomb   1 . 1 2  6  80 5.12 6 80
BCAFFAIN A  & f Software Perron .

OCAPLAN A  & F Softeare Planes 5 5 2  1 . 8 1
9CAFSHEll A  & F &Mier! Shrins mg Prolessor   5 . 1 2  1 1 0
RCALADVE Adistolure I nteinal moat Adventureleod 7 3 5  8 4 1
EICAIPIRA Adenture Intonational Firing Adventure 7 . 3 5  B  46
REAISECE Advertureinfternetionel Secrel Mission „. 7 .31 8  41
BCA1V000 Adventure Mier national Voodoo Caste 7 . 3 5  1 1 6
BCAKCHII A S K  Children from Space (X1E111   7 . 3 5  I I I

BCAKFACE ASK Facemaker 17(8E101 1 3 5  8 4 5
7.35 1 . 4 1BCAKCRAN ASK Cranky 08E1 71 . . . . .

EICAKHICIE ASK Hen& Seek IKBEI 1)   1 3 5  8 4 1
BCAKLETS ASK lets Count (X1E1 21 7 . 3 5  8  46
BCAKNOMC ASK Number Chaser ixell 5 i . 7 . 3 5  6 4 8

BCAXNUMP ASK Number Puzzler (X1E14)   7 . 3 5  6 4 5
542 6  10ECAKNUMG A$K Number Gulper (X1R131 .

BCAXTAB1 ASK Table Adwelures i X1E1131   1 . 3 5  a  a&
RcAlovoRo ASK Words. Words. Words 1X1311 9) ... 1 3 5  8 . 4 6
BCALABM Alhgata Soli-were A864 (Laser Command I 4 39 5 . 0 5
FICALBLAG Angina Solttrare Wier 5  51 7 6 8
1CALBUGB Atligate Software Bug Blaster 1 . 1 1 1  8  16
EICALLOSM Angara Software Cdimic Ashdod' 4 . 3 9  S O S
BCALOAMB Angina Sohware °ambushes 1 . 8 1  6 7 5
BCALTAGI Aiken.  &Meant Eagle Empire   5 . 8 7  1 , 7 5
BCALf101 A l igns  Sohware Fret Machete 180011 . 4 , 3 9  5 . 0 1
BCAILONA Alligala Selene Lunar Rescue 180871 . 5.81 8 7 5
BCAMALGE Anoalseit Cheshire Cat Algebra 0 Intl .  1 . 1 3  5 5 0
EICAMARIT Anwilsoft Cheshire Cat Aionmetic 0 level 1.13 5  91
OCAMCALC Arimelsoh Cheshire Cat Crculus 13 Wed 1.13 5  91
OCAMCONS Aropelsott Chestilre Gat Convioction ''Cr 1.13 5 8 0
ECAMGRAP Ampalsoh Cheshire Cat Graphs 0 bevel 1 , 1 3  1 . 9 0
1CAMMAT1 Ampalsoll Cheshire Cat Mehl "D ' level 1 11.05 1 1 . 7 1
BCAM6IAl2 Ampalsoft Cheshire Cat Maths -0- level 2 11 05 1 1 . 7 1
BCAMTR1G Ampalsoft Cheshire Cot Treponornetre -0.' 1,13 1 9 1
BCAS1013P Acorinoll I 90 Programs for BBC Micro , 1.51 g  71
BCASAACT Acornsoit Arcade Action 1516011 . . .  1 1 0  1 0  12
BCASARCA Acornsoft Amadeus 1586141   7 . 3 5  3 4 5
BCASAV1A Acornsoh Aviator iligad simulator 58602 11,15 1 2 . 1 1
BCASBUSI Acornsoh Busmen Games 151E03)   7 . 3 1  1  46
BCASCARO Act:onset Carousel ISBG 241   7 . 3 5  8 . 4 1
IICASCAST Atornsoh Castle oil Riddles (S8017)   7 . 3 5  8 . 4 1
BCASCHAN Acornsoll Cheencel Analysis ISBE1 21   10.21 1 1  73
BCASCHES Arornsoft Chess ISIIGIGI .  .  . 7 . 3 1  1 . 4 1
BCASCHSI Acornsoit Chemicel Simulatrore (S1E131 11.20 1 0 7 3
BCASCKST Acornsoft Chemical Structures 158E141 18.10 1 1 . 7 3
13CASC0111 Acornoulti1CL Colketors Cat SEXOS   7 . 3 1  9 4 4
BCASCOLIN Acornsoft Countdown to Doom 1516191   1.15 1  41
EICASCRAZ Acorneh Claw Tracer ISBG281 11)   7 . 3 1  8 4 1
IICASCREA Aco rosah Genie' Graphics (S1X011   1 . 3 5  5 4 6
BCASOESK Acornsoh Desk Daly 1518011 , . .  7 . 3 5  8 4 1
BCASORAU Acornsoft Draughis 1 Revere 1.11/1516201 7.31 8 4 5
OCASEXAM Aconsoft hammer Cassette ISKI 71111 7 . 3 5  8 4 6
BCASFOR1 Acorns,* forecast (581002) .  .....   8 .10  0 0 1 2
BCASFORT Aconsualt lerth Casein ISI3L0 1 I   1 2 . 4 5  1 4 3 3
BCASF RIC Atemsolt Fret Fell (51G21/   7 , 3 5  8 4 1
EICASFREN Acerosolt French I Lininerd11$81(131 _  1111S 1 2 . 7 1
EICASGERM Acornsolt German (Linicword1ISBX111 11915 1 2 . 7 1
OCASGRACI Acornsph Graphics on the BBC   1 1 5 0  9  18
BCASGRAP Acornsoh Graphs & China 1587(021   7 . 3 1  6 4 8
BCASHOOK A'softlICL Hooked on Numbers 1511011 7 . 3 1  8 4 6
BCAS11OPP Acornsoll Hopper 1.51623/   7 . 3 5  6 4 6
BCASIT AL Acornsoll holier (Liniword) IS8X1 41   1  1•81 0 2 1 1
BCASJARS Acworth Jars 151E151   1 . 1 3  1 1 . 1 1
BCASJC10 Acornsoft JC13 Diner 151009)   7 . 3 1  1 4 1
BCASLISD Acornsolt Lop Demo Prop SBLO9   7 . 3 1  1 , 4 1
BCASLISP Acomsoft Lisp Cassette 1511021 , 1 2 . 4 5  1 4 . 3 2
FICASMAG1 Acornsoll Magic Gorden 181 ISBXD41   1 3 5  3 4 6
BCASMEMB Acornsoft•ICL /A Mg Manager 1580061 7 3 5  8 . 4 1
BCASMET1 Acornsoh Mettoo 1516131 . .  1 3 5  8 4 6
BCASM1CR Acornsoh Microtea 15131044 .. 3 6 6 5  4 2 . 3 7
BCASMISB Acornsoh Missile Bess (58018- 7 . 3 5  8 4 3
BCASMISS Acarnsoft Missing Signe I58(19 1   1 . 1 3  1 1 1 1
BCASMONS Acornsoh Monster s IS1G031 ....   7 . 3 1  8 4 4
OCA S11.1511 Acer Kieft bunter Balance (S1600)   1 1 3  1 1 . 1 1
BCASONET AcorrisoftlCi One to Nine IS8X071   7 . 3 5  1 . 4 8
EICASPI f X Acorrooft Peeko-Compuler Peck 1511021 1.35 8 . 4 6
EICASPERS Acernsoft Personal Medal M'rmed 5885 1 . 1 1  1 0 . 1 2
BCASPHIL Atone& Philosophers Omni I S1101 1   1 3 1  1 . 4 1
BCASPICT Acorinoit Pinkie Meer 1580031 . .....   7  31 1 4 1
BCASPLAN Acernsolt Planetoid i Defender) (58015) , 7 . 3 5  1 1 1
BCASROCK Acornsoh Rocket Rae (515005)   1 . 3 5  1 4 1
Bra ssE  NT Acornsoll Senlence Sequenv no 151E071   8,13 1 1 ]  11
OCASSINV Acorosoft Soper Invades 1$80111   7 . 3 1  9 4 8
EICASSLIO Acornsoft Sliding block polites 1511121   7 , 3 5  8 4 6
BCASSNAP Acorneatt Snapper (S161341 .. .   7 . 3 6  1 4 1
8CASS/100 Aconsoft Sneeker (SEIG21) ....   7 . 3 5  1 4 8
BCASSPAN &tonne Soanish iLintwordl(S1X15)   11.85 1 2 . 7 1
1CASSPAS Acornseit S Paecil 15E11081   1 2 . 4 1  1 4 . 3 2
BCASSPHI Acomeeft Serum Adventure 1586011   7 , 3 5  1 4 1
BCASSTAR Acornsoh Starship Command 1510121 •• . 7.35 1 . 4 6
BCASTREE Acorneth 'Frivol Knowlean 151(134) ,•• 7 . 3 5  8 . 4 1
OCASWORH Acornsoft Word Horn 151E051 -    1 1 3  1 1 . 1 1
8CASWORS kornloh Word SeerifirDng 158E011 . 6 9 3  1 1 . 1 1
BCBEAVM BES Animal Vegetable Mineral I08E03, 5 5 3  7 . 1 2
RCAEHAPL BES Hanoi Letters I KM 071   6 . 1 3  7  12
1CBEHAPN FAS Happy Numbers 101E04)   1 . 1 3  7 6 2
BCBENIAPR BES Map Rally I08E011     1 1 3  7 5 2
BCBETIM1 SOS Tirnemen Ow (X9E01) . -  1 ,13  7 6 2
BCBET11A1 EIES Tirnemen Two 101E6161   1 1 3  1 0 2

EscVAI Inc  VAT BBC Cassette Seftware Le VAT I n c  VAT
BCBEWORH BES Wordheng (01E02) 5 6 3  7 . 1 2
BCBEWORW BES World Wise 011E011 .  5  13 7 1 2
BCBSBEY0 BEICson Beyond Blair Cessette11, 8 . 5 0  9  78
BCBSCANT BBCsolt Canyon (1) _ 1 . 3 9  6 5 0
1CBSDRAW BEICsolt Drawing   7 . 4 0  8 5 0
BC135011WH 813Csott Dr Who The First Adventure 131 131 9 5 0
OCIISEAFIL 1111Csoft holy Learning 7.48 6 5 0
BCBSELING 11Csoh Fun Games 7. 41 1 , 5 1
OCBSGAMS 1111CSOtt Games el Stringy   1  41 8  50
BCBS HOME 11Csoh Horne Finance 1 4 0  1 . 1 0
BCBS1AAKM Making the moil el your Micro lloc book/ 951  1 1  01
scastaoTo 11Csoli Molonsts Log 1  411 1 . 5 0
BCBSMUSI BBCsolt Music . 7 4 0  6 5 0
1CBSPA1N BBCsoft Punting . 740 6 5 0
BCBSPRO1 11Csoft Programs Vol I /.411 1  50
BC8SPRO2 1311-Csoh Prevents Vol 2 . 7  40 1 5 0
BCIISBECO 11Csori Record KIROV 111 1 1 . 2 1  1 1 , 7 3
BUIS TAXC B1Csoh Tescalc 111 8 1 8  9 , 3 1
OCESTOOL 11E-soft tool Boa r.13) 5 52ecasnre B1Cosit VU Type (Typing Inv/ lei li 1 ,ao II  liss:
FICBSWH IT 1313Csoit White Knighl Mack Eleven 491 . 5 0  9  78
13CBUTWIN Bug •Byte Twin Kingdom Valley 0 2  1 0 7
OCCCANOR Computer Concepts Android Attack . .  I I  1 5 0
IICCCASTE Computer Concepts Asteroid belt ..

7 5  51CCCCHES Campos,' Concepts Chess .  . .  : 1  1 6 0
1CCC6AME Comore, Concepts Games Galore 1 5 1  7  51
1CCCHITC Computer Concepts Hitch Hiko 9 3  5 . 1 7
BCCCIDGO Compuler Concepts Logo 11 55
BCCCSNAK Computer Concepts Sroke   0 7  : : ; 5 1 1
BCCCSPAC Computer Conceals Sparahowts . 1 1  1 . 7 1
OCCCSWAR Contester Concocts Swarm   1 1  7  60
EICOASUPE DACC Super 7 !Arvid* germs commend/ 5 1  1  60
6C0S747 D u d &  Soh 747 1 7  6 7 5
BCFEISPAD First Byte Space Adventure Ow   8 7  1  15
10E1STTO Firs1 Byre Star•force Lander   1 4  s i l l
act-es 71.1 F o i l  Byte Star Trek,' 8 7  1  71
eveveH F o n  Byte Vallee at the Moran 8 1  1 . 7 1
BCCACHEE Garland Software ChemKal Egoism-1s 5 1  1 1 . 0 1
EICIACH11 Garland Ytedie CherMstre looreanic Ana 5 1  1 1 . 1 1
EICGACHES Garland Swarm Chemistry Symbol:Forth. 5 7  1 1 . 0 1
OCGAHUMA Garland Sine Human Body Heart & Kid . 5 7  1 1  01
1CGAPHYC Garland S ware Physics Cotten Ray On . 5 1  I I  11
BCGEBEE13 Gemini Beebcilt (Spreadsheet1   . . . .  1 .11 1 6 5 5
BCGEBEEP Gemini Ileobolot 1Graole Plot'   1  7 5  I S  IS
BCCECASB Gemini Cash Book Accounts . .  . 44.31 5 0 9 8
BEGICATE Gemini Caterpillar 7.35 8 . 4 6
BCGEDATA GOMM! Ostabase . 1475 1 1 9 1
BCGEEASI Gemini Easi-Inger .  1415  1 5 9 5
BCGE F INA Gemini Fined Accounts 44 31 5 0 . 9 6
BCGEHOMA Gomm Home Accnorits ... 1 4 751 8 91
BCGE1NVS Gemint linen 1 Inmost & Statemeets) 5 4 7 5  l b  91
OCGELIK Gemini Libitum ....... 7 . 3 1  1  48
BCGEMAIL Gemini Mail List   1 4 . 7 1  1 5  91
BCGEMISS Gamin. MISIS4 COMM   7 . 3 1  0 . 4 6
BCGEPATB Gemini Piv   2 1 . 1 3  3 3  96ot! . ..... .
BCGESIEI Gemini Sleighbells 1  35 1 . 4 1
BCGESTOC Gemini Stock Control 1 ICS) .  . .  14.15 1 1 . 9 1
BCGITRAO GentInt Trodnionel Games181 1E1 1 1 . 0 5  1 2 . 7 1

.. El CEAW010 &Mini Wort PrOBSIOD( , 1 4 . 7 1  1 1 , 9 1
EICGG1AIR Griffin & George Fershare 1 . 3 5  6 4 8
8 CBGGITS Griffin & George Genet . . . .  7 .35  A  41
BCGGNUMB Griflin & George Numberion 7.35 8  46
BCGGIABI Griffin& George Tablesurns 7 • 3 1 1 4 6
BCGGWORG Guilin & Gouge litordgemes 7 , 3 5 1 4 1
BCCGWORS GentlerGentler& Geoge Wordspell 7.31 1 1 1
BCGH i d TALP Geo Houseafg Mr I's Menn911 117 1 1 . 1 1
BMHTMEA Good *manta Mr Ti Measuring Games 1.17 1 1 . 0 1
BCGHTMON Good Housekig Mr To Money Box   9 5 7  1 1 0 1
BCGHINUM Good Hoosekto Mr Ti Number Genii 9  17 1 1 . 0 1
EICGHTSKA Good Nowak' a Mr Ti Shape Gems   S i /  1 1  11
oc6Hrti I. Good Henske, Mr T Tolle the Time .... .  1 .57  1 1 . 1 1
OCGRMINE Graphic Research Kneen .... .  1 . 1 3  9 1
fICGRORBI Graphic Research Orbit 0   7 . 3 5  4 1
FICHOADVB kloorryftild Advancers Basic cause 1 1 . 1 1  I  11
BCHOBEGA Honestold Beginners Assembly Language . 12.11 1  11
acmoatoa Honcylpid Begin nes Basic course , . .  12.11 1  71
BCIISPENG H  Soft Penguin     6 . 1 1  5 8
BCIBCRIM Ivan Berg Crone & Detection Ow tX1X021 135 1  7 5
EICIBOATI I van  Berg Dating Game 0030011 1  35 1  7 5
13C113HIST hen Berg History OuselX1X041 9 3 5  1  7 5
13C101130 k e n  Berg 'I DO i 010171   9 3 5  1  7 5
1C181417S1 Ivan Berg Music OW (X1X03)   9 , 3 5  1  7 5
BCIBROTA Ivan Berg Royalty Gine lanai
BC' BSC1E Iran Berg Science Exton Otis 141011 : : 3  315 1  1 51 75
OCKITHE1 Ivan Berg Theatre Ouit (XBX011 1.35 I  7 5
BC1J3DMA IJK 30 Man lot BBC(/' . 3 . 3 2 8 2
EICLIELAG LIK flags for BBC 4121   3 . 1 2  1 2
BCIAITPE I A  Hyperfine tor 81C (13 i 4.80
BCIJINVA I .  Invaders for BBC 191 1 . M 1 2 .37
EICIJSTRA U K  Stratobumber lor 11C (14)   5 1 4  . 3 7
BCJOYSTI joystick Utility program tor BBC   1 1 6  8 2
BCKAGALA Keens Gelactic Firebird     7 . 0 1  1 1
BCKAPIN1 & V I M  None Arcade 7 1 1  0 1
1CKCIPASS Kay Dee Software Pass Go 7 . 2 3  3 1
BCX0FREA Kuonos 101reare French Mistress A   7 . 3 1  4 1
BEA00111 Kasmos Software French Marren 1   7 . 3 5  4 4
BCKOGERA Kosmos BOITSSMO German Mester A • 7.31 . 4 6
BCK0GER8 Kosmos SohwareGVISSIfi Master B   1 . 3 1  4 6
13CKOSPA5 Keener Sphere Spanish Tutor A . , . 7 . 3 5  . 4 1 1
IICKCISPAB Ileums Software Spanish Tutor 8 .... 7  35 4 6
86190010 Level  9 Colossal Athentirre 1131 7 3 2  4 2
BC190UNG Level 9 Donnas 111 1 . 3 2  4 2
8C191EIRD Loa! 9 logs of Time lb/ . 7 , 3 2  4 2
BC19S1dOW teal 9 So oidtbail 48 l   7 . 3 2  4 2
1CMHHOBB Melbourne House Hobbit   1 1 . 0 1  1  71
1CMASFIRS Mirrortett Fire Sties wilh the Mr Mee I I I  1 0

En VAT I .BBC Cassette Settees
BCMSGU1C Mireesofl Quick Thinking 111 5 1 3
BCOCMEIWI Donn Mt Wimpy   5 1 9 1
EICPAEORT Pecs Solite,' Foilreti 9 6 1
BCPPADVE Program) Power ditheritere111   1 1 1
BCPPALID POBBIOM Power Alien Destroyet Invaded 1.91
BCPPAUE Program Poorer Alle*Swid .   1 . 1 3
BE-PPASTE Program Poorer Asteroid Storm(S)   1 1 7
BCPPOSTR Program Power Astro Naygetor . 4  21
BCPPBANO Program Power Bandits al 3 o'clock   5 1 4
BCPPBARR Program Power Beriage lie BBC . 5 . 1 3
BCPP6EE8 Postparn Power Ban Tole 111 4 4 0
BCPPCUMB Negro!' Power Bumble Bee 1131   5 . 1 7
BCPPCAVA FrOpiin Power CliStMlin Adventure 5  05
8CPPCH1 6 Program Poorer 013C Chess 11 NI . 3 6 5
BcPocHEM Program Pumper Chemislry   6 1 3
BCPPCHES Program Power Chess .. 5 . 1 1
BCPPCDNS Program Power Consiallatioe   1 . 1 7
BCPPCOSPA Fn)(111M Pavm Coimic Combat (8) 1 . 1 4
13CPPCCIATI Program Power Cowboy Stiootwe . 1 . 6 1
BCPPCROA Prose m Power Croaker ...... . .  1 8 7
BCPPCTBE Program P mom COO/0(On Mission (B) . .. 581
BCPPDANG Program Paver Dormer I UXB   . .  5 0 7
BCPPDEMO Program Power Dent. Decorator 'Painter) 5.16
BCPPDIS Piograrn Pneor BBC Doassernbler   1 1 5
BCPPELDO Program Power Eldorado Gold Ationture) 5.05
BCPPESCA Program FEISAIS Escape horn M base Alpha 581
BCPPFIAC Program Power Felix in the Fodor, , ,. ,.. b  I I
1C1'PEFRO Program POMO! FOOS & the Fruit Manners 501
BCPPIOOT Progrern Pcmer Enter ... .  5 8 1
BCPPCALA Program Poser Gelecle Commander 1 . 8 7
BCPPGHOU Program Power Ghouls
EICPPH(U. Program Power Hell Unser (1) .. . . .  5 . 8 1
BCPPINTE Program Power Intergalactic Trader 113- 1 .11
1CPPJETP Program Power Jet Power Jack -  5  11
BCPPKILL Program Poor Kin, Gore*   5  11
BCPPLABC Program Power Labyrinths of la Cosh, 5 8 7
BCPPLASE Program Prover Lear Command ,.. 5 . 1 7
BCPPMART Program Poser Martian Attack 111 5 1 1
SCPPMASM Progrant Pedlar Mastermind lor BOO 3 . 3 1
1CPPMAZE Program Power Maze Invaders (WI 4 . 4 0
BCPPMINE Program Power Mire 113) 1 1 7
BCPPS40131 Program Power Mien Raeder . 5 . 8 7
BCPPNE141 Program Power &OMB/4(B) 5 3 7
1CPPPOK1 Program Pulver Poker Oice (1)   4 . 4 0
BCPPPOSI Program Power Positron 111   1 . 1 4
HCPPREV2 P  moron, Power Revert. (3210)   4 1 1
acppmout. Program P MAW Roulette lor 138C .... 4 . 2 1
BCPPSEE1 Program Power Seek 5 1 6
BCPPSPAC Program Power Space Joie (13)   5 . 1 4
BCPPSIAR Program Power Stanek . .  4 . 2 1
BCPPSW30 Progi km Power Swoop .  .  .. 5 . 17
BCPPTIPAT Program Power Tureen IStartrek Plus) 5 . 1 1
8CPPWAiL ProgriM Paver Wall (131 4 . 4 0
BCPPWHER Program Poser Where 181   5 1 4
BCPPWHIC -Program POW& With SAY . 1 1 4
RCPPWDRL Program Power World Geography 111 5 1 4
BCPPZARM Program Power Jaw 181 5  17
BCPSSALO Popo Saloon Salty   4 3 9
BCPSVUCA P S I D 0  VU CB& . ,
BSOSBEEB Ouicksilita Bab Art (1)   ;  11,:55
EICOSGENE Doicksilva Generator 181 1 1 3
6COSMUSI Ouichsilva Music Processor 181 1 1 0 5
BCRHGALA RH Software Galactic Wipeout IRNS001C1 361
1CRHSKIS R H  Software Ski Slalom 1111SDO2CI _ . 1 / 1
BCSE16811 Simon W Helsel GB Lid .... .  5 . 1 1
BCSHINHE Simon W Helsel Inheritance   4 . 3 9
BCSHIRAV Simon W Hes-sel Trani Gone   4 . 3 9
13C513010 Software Invasion 30 Bomb Alley   1 1 7
EICSIATTA Software Invasion Attack on Alphacenturi 517
fiCSIEAGS Software Invasion Eeples Wing 181   5 . 1 7
EICSIGUNS Schwan Invasion Gensmois   6 • 8 7
BCSISP130 Software Mesmer Spooks & Spiders (ll)   5 1 7

Software Invasion Voile   6 1 7
BCSMDIS Simonsoft Disassemble   5 1 1
BC152 012 Superior Sohware 2002   5  117
BCSSALIO Superior Softwere Mem 0 leahut .   1 1 1
BCSSBATI Superior Software Battle Tank .  1 . 1 7
BCSSCENT Simone( Software Centipede 1 1 7
BCSSCOLD Superior S e l m e r ,  e Colditr Adventure 5.53
BCSSCRAZ Sue/riot SOISOMFBCraly Painter ..   5 . 8 7
BESSCRI1 Superior Software Create,   5 . 1 3
8CSSFAIR Superior Software Fairground . 5  17
BCSSFROG Supereer Sofrware Premier   1 1 1
EICSSFRUI Superior Software Fruit Mechem 5 1 7
OCSSGALA Superior Software Galavant   5 1 7
BCSSHUNC Superior Software Hunchback   1 . 1 7
BCSSINVA Superior Software Invaders   1 . 1 7
BCSSOVER Superior Softetre Overdrive   5 5 1
BCSSPONT Superior Sullivan, Pontoon • .  . . . .  1 , 1 3
BCSSERIER Superior Sothe re °Berl   , .  5 .17
BCSSROAO Superior Software Road Renee   1 . 1 1
EICSSSPAF Superior Software Space fghter   1 1 1
SCSUBEEB Solis Sewers Beobeate   7 . 3 5
BCSUBESI Solis Software Besieged   7 . 3 5
BCSUGRAN Sulu Sohwire Grammar Tree None  7  35
BCSUGRAS Solis Software Grammar 'Tree Sentenon 7 3 5
BCSUGRAY Solo Software Grammer Tree Verbs 1 3 9
BC114111N1 Solis Software Junior Wordsphls 7 . 3 6
BCSUJIIST Solis Software Just a Mot . .  7 . 3 5
EICSUOPEN Solo Software Open Sesame
OCSUSTAW SOH SOUVON Slarter Wordidtrts
IICSUTINF Solis Solutes Tense French
BCSUTiME Subs Software Time Traveller
BCSUWORD Solo Software Menem
EICVISNO0 Visions SnODOBF   1 1 1
BCVMDELT Voltmace Delta Drier Cassette •  1 3 1

735
7.35
7.35
7.31
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1666/1 I t t e  WAT
5.13 5 . 9 0
510 5 / 7
861 7 . 6 1
5.87 6 . 7 5

/ 5 9 1  6 . 7 1
5.13 5 1 8

•6 8 7  6 7 5
• 4.21 4 9 4
• 5.14 5 9 1
• 5.13 5 . 9 0

4.10 5  DI
561 6 . 7 5
!LOS 5 . 1 2
3.65 4  20
5.13 5 . 9 0
512 6 . 7 5
587 6 7 5S14 591 11X-8017608 582 E 2 2 5 . 2 5  + VAT
1.87 6 7 5
687 6 7 5sit/6 .

61 5  7 5  5 82 F X - 8 0  3 2 0 , 8 8  +  V A T512
I/ 5  D5 5 6 2
II B B /  6 . 7 5

517 6 . 1 5
517 6 . 7 6
6.17 1 . 7 5
5.87 6 . 1 5

(Authorised BBC Micro Dealer, and service centre)

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

5.87 6 . 7 5
5.17 6 7 5
1.11 7 1 1
517 8 1 6
517 6 1 5
517 6 1 6
5.87 5 7 6

675
3.31 3 1 0
4.40 5 , 0 1
5.11 6 . 7 5
5,17 1 . 7 5
517 1 , 7 5
140 5 , 0 1
6.14 5 1 1
4.21 4 . 1 4

-  1 2 1  4 8 4
5.06 5 1 2
514 5 9 1
4.21 4 , 8 4
517 6 7 5
5.17 B I S
4.40 5 0 4
SIM 5 1 1
6.14 5 3 1
5.14 5 . 9 1
5.87 1 3 5
439 5 1 6

1115 1 2 . 7 1
1115 1 2  71
113 5 9 1

1105 1 2 1 1
101 161 7 1 8

1,81 7 8 8
5 13 5 6 0
4.39 5 . 0 5
4.39 5 - 0 5
617 1 . 7 5

in 5.117 6 . 7 1
5.17 1 . 7 5
5.17 1  75

/ 5 . 8 7  6 . 7 5
517 6 7 5
S17 6 7 5
517 6 1 5
561 1 7 6
5.1/ 1 7 5
5.17 1 1 8
5.53 1 . 3 1
617 1 1 5
5,13 5 . 1 1
6.17 1 . 7 5
5.17 6 . 1
5.17 6 . 7
5,17 1 . 7
517 6 . 7
567 1 . 7
567 6 1
513  5
5.11

SPECIAL OFFERS
Mail order only

*EPSON

Printer price includes cable for BBC and screen
dump rom is available for L11.50

SIDEWISE SIDEWISE FITTED

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

VOLTMACE JOYSTICKS
* 1 0 %  off list prices

Discounted price
JSVOLT 14 Voltmace Delta 148 Joysticks     1 3 . 4 6
JSVOLTAD Volt mace 14Bi1 Adaptor Box     1 3 . 3 6
JSVOLT3B Voltmace Delta 3B Twin Joysticks     1 8 . 0 9

617
5,87 67.351  P r i c e s  subject to variation without prior notification
1,35 1
7.35 1
I 35 8  T R A D E  ENQUIRIES WELCOME7.35 8
735 8  A c c e s s  & Barclaycard Accepted7 35 1 4
7 35 L a r g e  Stocks -  24 Hour Despatch7 35
7.35 C a r r i a g e  46p7.35 1
7.35 I
1.11 7
4.39

ACORN
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Please sand roe c o p y / c o p i e s  ol

I The Micro User Bibliography
I enclose cheque made payable to

BBC 40 track disc
0  BBC 80-track disc

£7.95
t  1 95

Databese Publications Ltd
for t Plisse tick boxic

gam

TIRED of spending hours searching your back issues
for that  article o n  interfacing? Sick o f  thumbing
endless d o g - e a r e d  p a g e s  f o r  t h a t  h i n t  o n
reprogramming the Break key. You know it's there
somewhere — but  where? Does tracking down a
program remind you of an adventure game?

Isn't it about time you let your BBC Micro do the
donkey w o r k  f o r  y o u ?  W h y  w a s t e  p rec ious
programming t i m e  search ing  f o r  a n  e lus i ve
reference?

Now help is at hand—in the form of the Micro User
Bibliography.

This long-awaited database, developed for us by
Jim McHugh, contains over 1,000 references from
18 editions o f  The Micro User (March 1 9 8 3  t o
August 1984). It covers:

and much much more. All the accumulated wit and
wisdom o f  The Micro User is indexed to make life
easier for you.

For instance, if you want to know where and when
we talked about ENVELOPE just use the Micro User
Bibliography. I t  will recall every occasion we wrote
about this subject and tell you which pages to turn to.

The disc based utility contains an option to search
for one or two strings and will complete the task in a
maximum of 45 seconds. Alternatively you can view
the whole Bibliography at your leisure_ You can even
generate hard copy if you need it.

So stop wasting your time searching and use The
Micro User Bibliography to tap the full power of your
back issues.

Tap the power of The Micro User.
bring your back issues to life

I wish le ply by
0  Access C 3  Visa No.
Signed
Name
Address

Post to: Bibliography oiler. Database Publications,• 68 Chester Road.. Hazel Grove, Stockport 5K7 5NY.
I  on I M  s o  Imo m r  m m m m m m m m m  mmim m o  1111
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games
educational util it ies
reviews
peripherals
books

Expiry Om

:SOFTWARE
for the

:BBC MICRO
•  *  Arcade Games * Adventures *
* *Educational *  Utilities *
* *Languages * and more

*  WITH OPTION TO

Most from
per fortnight
With up to
25% discount

Plus -Buy Only sec t ion  *
20% off all the top software ,

*  Membership E10
*  For catalogue and membership form send name
*  and address to

Ricksoft, Dept. B 78, Warren Drive, Hornchurch,
Essex RM12 40X.

•  Tel: (04024) 47722
* *

CONTEX
Professional Software for the BBC Computer

THE CONTEX SPREADSHEET
The Coulee Spreadsheet is one ot the most versatile
spreadsheet programs available tor your EIBE
computer. It will process virtually any financial ot
statistical columnfrow analysis calculations you
cam to give it. Prepare your home and office
budgets, process accounts, complicated invoices.
lob costing, snail stock control operations financial
and statistical modelling. esperise evaluations
foreign eschenge etc.

Loaded into your 32K RAM means there is no ROM
to install lwhich will save multiple machine
installatioms a small lortunaI Hundreds now in
use. Compare the spec. this revised. enhanced
version gives you

Over 1,000 cells in apt° 26 columns by 99 rows. Formulae, data or tent into any cell. lndniuiltaalii
variable viodits t l  -30 chrs) and decimal places for each column. Nine digit accuracy Venous
printer format options ROW and column insert or delete with auto tormulae adiust. Use all 813C
functions. eg LOG, SIN. SElft Many new tunctions. eg. MAX_ MIN. SUM, discount tactru. Rut,
replicate formulae and data with auto odium Variables. Colour options Save and restore to discs
tape. Four way scrollini. Hudings slay on screen. Edit, search, help, model limits. Access lc
OS.A/FS commands. ea DISC. CAT. What-it modify commend Reterence any cell by its id or a,
its headings. Full instruction booklet.

Co.mgeo4 t o e  t o t .

sauou. h o  o  0  CO
2 ,,,sLos 0 0 0  ISO CV 0 0 0
2 Los, 1 2 0  CO ISO 00 110 CO
• Otocsc I O U  CIO 100-00 moo co
5 Assts. 0  03 2 5  00 0 5 0
•  osspt o n o  o o a  110 03

Scro4 3 1  00 2 0  00 9 2 5 0Doe sac 050
0 OSIss, 1 2  00 3  00 3 0 0

10
11 I m o  3  r3 00 400 00 set 00is
12 Mosses SOO 00 403 00 ON CC)

2120 3 0 4 2  2 0 1 2  21211,
I S Cossst, 0 1 2  i  0  Ai

Cassette £9.99
Disc E12.99

TYPING TUTOR
Specifically designed tor your BBC micro to teach and encourage you to lost touch typing
Professionally enhance your keyboard skills with the 90 smoothly graded lessons and the tree
lomat option. Hundreds in daily use and recommended by adult educational authorities th
program will monitor yew progress. intelligently check each line tor errors end time you against the
clock in words per minute. Optional audio key feedback, metronomic pacing and revises
pertormance targets AL110 keyboardlinder display ler all lessons including those special ones
optionally add to the course.

Cassette £9.99
Disc e11.99

Fast delivery. Discs supplied are 51" please specify if 40 or 80 track required.
CONTEXCOMPUTINGIBM

15 Woodlands Close, Cople, Bedford Pill(411
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I TECHNOMA TIC
BBC Computer & Econet Referral Centre

01-208 1177

ACORN COMPUTER SYSTEMS
BBC Model B Special Offer E 3 2 0  (a)
BBC Model B + Starter Pack E 3 4 8  (a)
BBC Model B + DFS E 4 0 9  (a)
BBC Model B +  Econet E 3 8 9  (a)
BBC Model B + Econet +  DFS E 4 5 0  (a)
BBC Dust Cover E 4  (d)
Pair of Joysticks E 1 4 . 5 0  (d)

UPGRADE KITS
A to B E 5 5  (d) Installation E 2 0
ACORN DFS KILOS el) Installation E 1 5
Econet Kit E 4 2  (d) Installation E 2 5
Speech Kit E V  id) Inetalietion E I S

ECONET ACCESSORIES
Terminator (Two rage per Installation)
2 3 1 (c)
Clock with olio E 3 5
Printer Server Rom 2 4 2  (e)
File Server Level I  ( c )

ACORN BITSTICK
The Acorn adaptation of the renowned •Bitatick' graphic CAD
package — the "expensive joystick" that lets you exploit the
powerful capability of the BBC micro to the full. The joystick is of
a robust design which achieves remarkable precision without
fiddliness. Total control is available from the joystick using the
on•screen menu. It can draw freehand or follow lines of shapes
chosen with high accuracy, and colours can be chosen from a
palette displayed on the screen. Any part of a drawing can be
magnified, by a virtually unlimited number of times, and upto 48
drawings can be saved on a single disc_ The discs use a visual
library system for easy identification, Inspite of its powerful
features, the Bitstick is extremely friendly and easy to use, due
to menus being displayed on the edge of the screens.
E328.00 (a) FX80 dump routine for the bitstick available.

TORCH UNICORN PRODUCTS
The TORCH Unicorn system has
been in the field for over two years
and is now a proven Z80 system
for t he  BBC. I t  g ives you  t h e
potential t o  expand wh ich  n o
other system can currently offer.
You can expand a single system
with a 20Mb Hard Disc, have the
processing power of a 32bit 88000
cpu wi th 256K ram and a  UNIX
operating system, o r  se t  u p  a
network of upto 254 machines. All
these capabilit ies a r e  available
NOW.

The TORCH UNICOMM Modem
package is now available for the
UNICORN range  providing t h e
benefits of the extensive TORCH communication packages. It
offers three options: Uniview for viewdata services, Uniterm for
terminal emulation, and UniMall which allows messages and
flies to be exchanged between Unimall/Torchmall/Torchmall-
Plus users, Access to files can be controlled by heirarchial
passwords which determine the extent of access.
Z80 Card ZEP100 with PERFECT Software Packages
+ Z80 Basic E 2 7 5  (a)
Z80 Disc Pack ZDP240 with software as above E 8 7 5  (a)
20Mb Hard Disc +  1 x 400K Floppy Drive 1 1 , 9 5 0 ( 5 )
UNICOMM Communications Package + modem E 1 8 1  (a)
Unicorn 68000, Unix 0S1Z80B1256K, 20MB
Hard Disc, 400K Floppy E 2 9 9 5  (a)

Flie Server Level Il.....E218 Cc)
10 Station Lead Set E28 (c)
Extra Econal caole..E1.50im (d)
Econet User Guide  E10 (d)

R BBC Family System
ACORN 180 2nd PrOCIPSIOf

This processor converts your BBC Into a complete business
micro with all the computing power a professional would need.
The system i s  CP/M based and I s  supplied wi th a  very
extensive software package. The package Includes three
office product iv i ty  programs, (memoplan, f i lep lan a n d
graphplan), Systems generator program, three programming
languages p l u s  t h e  ACCOUNTANT business program.
Software is accompanied by extensive manuals that not only
get you started but also answers your whys and bows.

All for only E299 (a)

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 to  50')/0 faster. The
second processor/BBC combination offer computing power
comparable to systems costing twice as much. E 1 7 5  (a)

TORCH GRADUATE SYSTEMS

This latest addition to the range of BBC upgrades will upgrade
your BBC to a powerful lebit business computer and make it
disc & hardware compatible with the IBM PC, Its MS/DOS is
customised t o  IBM compatibility allowing access t o  the
massive range of IBM compatible software, programming aids,
compilers and languages. It uses A8088 CPU at 5MHz, 128K or
256K ram, single or dual drive, software compatibility allows
LOTUS 1-2-3, Fl ight Simulator and other popular IBM PC
business programs t o  run. Connection o f  the Graduate is
simple, with just a connection to the 1Mhz Bus. The disc drives
can be used in both BBC and IBM PC mode without needing an
Acorn Disc interface in the computer. The top-of-the-market
GRADUATE Model G80012 will come complete with the superb
Xchange suite of  programs, comprising a  full feature word
processor, a  financial planner, a  database, and a  business
graphics package. Although these programs are In modular
form, they can b e  linked together t o  form a n  integrated
software system that allows you to switch instantly between
various tasks and to exchange Information between programs.
G80012 E945 (a) Full spec & prices on application.

A



PRINTERS
ALL PRINTERS HAVE A 12 MONTH GUARANTEE

DOT MATRIX
This month we are adding the new KAGA printers to our range of quality dot
matrix printers. These printers, with their EPSON compatible control codes
are available in 80 col & extra wide 156 col versions. Features include NEAR
LETTER QUALITY print using a 23 x 18 matrix, Dot addressable graphics in
8, 9  &  1 6  p i n  modes .  Te x t  m o d e s  inc lude  Normal ,  I ta l ic ,  Enlarged,
Condensed, Super & Sub script, Proportional spacing. Defined characters
can be placed in  ROM t o  give personalised print. An intergral 3K buffer,
both fr ict ion & adjustable tractor feeds with buil t  in paper roll holder, etc.
etc. makes these superb 'value for money pr inters unique.
KP810 180 cols) E249 (a) KP910 (156 Cols) E375 (a) (With free BBC cable).
We cont inue t o  supply  t h e  ever popular,  definit ive EPSON range. Th is
'industry standard' range provide reliabil i ty and quality 'second to none'.
The budget RX8OFT Dot Matrix. has 100cps and all standard printing and
graphic functions as well as friction and tractor feed_ The deluxe FX80 has
all the above, as well as a 160cps, buffer, programmable characters etc. For
wider paper use — up  to  16 '  —  the RX/FX100 are ideal. RX8OT E225
FIX8OFT E240 F X 8 0  E318 (a): RX100 E345 (ai F)(100 E450 (a),

DAISY WHEEL
The Brother HR15 daisy wheel offers features normally found in printers
costing tar more, Features include! 14 cps, 3K butter, proportional spacing,
underlining, b o l d  a n d  s h a d o w  pr in t ing.  t w o  co lou r  pr int ing,  supe r  &
subscript and many other features. Centronics parallel interface is titted as
standard.
BROTHER HR15 E349 (a) (With free BBC Cable).
The J I M  6100 daisywheel w i th  20cps, 2K buffer, and switchable 10, 12.
15cpi +  proport ional  printing. A linear motor ensures optimum reliability.

JUKI 6100 E345 (a)

GRAPHICS PLOTTER/WORK STATION
Equally a t  home i n  the  art ists studio, hobbyists workshop,
science lab or a classroom, this system has something to offer for
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 loosing 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 digitiser to read & store whole diagrams and
photographs.
Workstation Complete E490(a): Basic Plotter ETIG(a); Software on
disc E3.00; Power Supply: PS12V E42: PS24V E78: Drill/Router
Attachment £79: Scriber E7 Opto Sensor E72

PRINTER ACCESSORIES
EPSON
Paper Roll Holder E17 id) FX80 Tractor Attachment E37
Interfaces: 8143 RS232 C35(c). 8148 R5232 + 2K E55(c). 8132 Apple II E6D.c.
8165 IEEE +  Cable M c ) .
Serial & Parallel Interfaces with larger buffers available.
Ribbons._ lakFX/MX80 E5_00(d). RXIFX)MX 100 E10(d) FX80
Dustcover

KAGA TAXAN: PS 232 inter lace+ 2K buffer E8501; Ribbon KPB10,910 E61d)

JUKI: RS232 Interface E65(c). Spare Daisy Wheel E14(d). Ribbon E2•501d1
Sheet Feeder E199(a) Tractor  Feed Attachment E99(a)
BROTHER HR15: Sheet Feeder E1991a), Ribbons Carbon or Nylon f34dl

BBC Printer Lead: Parallel (42') Lila), Serial Lila)
Printer Leads can be supplied to any other length_

Plain Fanfold Paper with extra fine perforation (Clean Edge):
2000 9.5' * 11 -  E13(b). 200 15" x 11 "  E18.50(b)
Labels: 2-3)4- *  14116'  in quantities ot 1000
Single Row; f5.251000 (dr: Triple Row: E5.00 1000 (d)

PRINTER SHARER BUFFER
A unique delux printer buffer/sharer providing a simple way to
upgrade your computer system by allowing greater utilisation of
existing equipment by  reducing the waiting t ime for  printing
documents. Data from three computers can be loaded into the
buffer which will continue accepting data until its 64K storage is
full. The buffer will automatically switch from one computer to the
next as soon as that computer has dumped all i ts  data. The
computer is then available
for o ther  uses.  A  L E D
bargraph ind ica tes  t h e
memory usage. with LED
indication showing f rom
which computer the data
is being fed from. There is
s i m p l e  p u s h  b u t t o n
c o n t r o l  f o r  PA U S E .
R E S E T.  a n d  C O P Y
facilities. The copy facility
is idea l  f o r  continually
pr int ing c o p i e s  o f  a
document wi thout  ' ty ing
up' the computer. Built in
mains psu.
SP110 BUFFER/SHARER
incl one cable set E275(b)

PRINTER SHARER
Three Computers t o  one
printer (parallel) E 6 5 ( b )
Six Computers t o  O n e
Printer (parallel) E l  29(3)
Cables for Three Way Sharer E 2 5 ( c )
Cables for Six Way Sharer E 3 8 ( c )

Two Printers to one Computer
COMPUTER SHARER

GRAFPAD

VIEW PRINTER DRIVER FOR FX80/KP810

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 packag. E120 ito). 'Microdraw' CAD
Package E21.70 (d).

This driver allows the use of all FXBOs fonts to be used in text
written using the VIEW rom. It user defined characters are held in
the printer buffer they can also be used within the text. Manual
includes examples. Supplied on 40 or 80 Track disc E 7

TECHNOMATIC
All prices exclude VAT
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VIDEO DIGITISER

MONITORS
A choice of  high quality RG8 and Monochrome monitors are
available. The British made MICROVITEC SW/Med/Hi Resolution
14' monitors o ffer  a  consistent reliable performance. Their
resolution ranges from 452 pixels horizontal on the std res monitor
to 895 pixels on the Hi res monitor. Std res monitors are also
available with FIGB/PAL/Audio inputs. Dual input versions also
available.
1431 Std. Res. RGB E175 (a): 1431AP RGIIPAL/AUDIO E225 (a):
1451 Med. Res, ROB E295 (a): 1441 Hi-res ROB M O  (a).
2031 20" Std. Res. ROB E260 fa).
Plinth for Microvitec 14" Monitors E8.50
The KAGA Vision 3 12" ROB monitoroffers a superb performance but
in a smaller cabinet with a genuine etched anti-glare screen, E358
The Japanese made  SANYO a n d  t h e  KAGA monochrome
monitors provide an ideal answer for an SO character hi-clarity
display. A  futuristic swivel base plinth with integral clock is
available for the Kaga green monitor as an optional extra.

-

KX1201G with stand

A high duality yet cost-effective unit offering
uses for the scientific, educational and home
user Feeding in a video signal (thiS can be
from a camera, VCR Blot wil l output to
the BBC a high quality picture,
with eight different grey levels. This
picture can be stored on disc,
manipulated or dumped to a printer. The
friendly, yet sophistacated menu driven
software comes Complete wain an Epson printer
dump. E250

SANYO DM 8112CX Hi Res Green
Screen E 9 9
KAGA KX1201G 20MHz Hi  Res
Green with etched screen.._,E106(al
Swivel Base for Kaga Green (fitted
with digital clock)
Note: A l l  monitors are supplied
with free BBC leads.
BBC Leads :  K a g a  RGB ES
Microvitec EIS(); Monochrome
E3.50 (d)

SANYO DR101 DATA RECORDER
A high qual i ty tape recorder wi th circuitry specif ical ly designed for  data
recording. Having normal as well as data recording, as well as cue/review
arid a  tape counter,  i t  makes th is  recorder an ideal  choice fo r  anyone
wanting a reliable tape storage device. E30 ici Cassette E3.00 (d).

ACORN ANFO3 TAPE RECORDER
The official Acorn tape recorder recommended for the BBC. Has a counter.
automatic record level, mains/battery and comes complete wi th  a  BBC
cassette cable E 2 8 . 5 0  (c).

RH LIGHTPEN
A superior qual i ty  l ightpen, features including: adjustable
sensitivity, LED output to show data transmission, microswitch
tip. Full software backup. E39 (0( The 'Lightpen Colour Graphic
Software' pack helps you to draw line drawings as well as more
complex drawings. Colour fill, point plotting, line, square, triangle,
circle XY rulers are all available with rubber banding facility. E7
cassette. E9 Disc. The •Artfun' pack provides ful l  interaction
between pen and screen. Allows your initial design to be shrunk
into a  high res format, and these images can be stored for
subsequent use. E7 cassette. The 'Word Master' encourages the
use of correct grammar and is an excellent aid. E7 on cassette.
The 'Ed Master' uses a quiz format, and up to 160 questions may
be programmed by the teacher. E7 on cassette (d).

DISC DRIVES

Technomatic Disc Drives offer the best value for money. They
come fitted with high quality slimline Japanese mechanisms &
represent the state of art in disc drive technology. They are built to
highest standards in design and production, and are all tested to
their full performance capability before packaging. All drives are
available with or without integral power supply. Dual Drives with
PSU are supplied with generously rated integral switched mode
power supplies. All 80 track TEAC drives are fitted with 40180 Track
switching at no extra charge to the user. Attractively designed
steel casings are painted in hard wearing BBC matching beige
paint. All drives can operate in single or double density modes.
Drives are supplied complete with necessary cables, manual and
formatting disc and are ready to be connected to the computer.
Single Drives
100K 401 SS TEAC E100(al: T E C  with psu El 35(a)
200K 80T SS 40180T TEAC El 55(a) T E C  with psu El 65(a)
400K 80T DS 401801 TEAC E185(a) M i t s u b i s h i  with psu 95 (a )
3' 100K HITACHI Drive E115(a)
Dual Drives
2 x 100K ADT SS with pSu: TEAC E300(a) T E C  without psu E225(a)
2 x 200K 801 SS with psu 40/80T TEAC E375(a) TEC without psu E275(a)
2 x 400K EtOT DS with psu 40/80T
TEAC E400(a) M i t s u b i s h i  without psu E325(a)
2 x 400K 801 DS with psu Mitsubishi E400(a).
Our 40180 Track Switching Module will take care of your frustration
of not being able to read or write 40 Track software on 80 Track
drives. No additional cables or accessories needed. Full fitting
instructions supplied. All for only E30
The FLOPPICLENE disc head cleaning kit  i s  the ideal way to
ensure the optimum performance o f  your drives. The use o f
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 OD)

SCOTCH 3M DISCS
Ib is month we are ottermq these high performance •
bargain pr ice — not  t o  be repeated again T h e  cui,
valid f o r  orders received unt i l  15th October on ly
manufactured w i t h  advanced manufactur ing t e c h ,
enabled 31.4 t o  set the industry standard T h e e  qii.-
their error free performance is guaranteed tot life
Discs in  pack o f  10 ict  40T SSDD E112.50(c) 401  E t
SSDD Ettio. 80T DSOD E22(c)

.•••0

DISC ACCESSORIES
Single Disc Cable E6 (d) D u a l  Disc Cable E8.50 (d)

10 Disc Library Case E1.90 (d) 3 0  Disc Case E8.00
Lockable Storage Boxes: 3040 Discs Eli% (c) 70180 Discs £18 (c)

KENDA DMFS
This is an alternative to the Acorn OFS with several significant
advantages. • Single/Double Density • Up to 379 Files per disc. • No
user ram required i.e. PAGE = &E00 •CP/M compatible f i l e
structure "Can read DFS files "Can read most Acorn and other
protected software. Simple plug-in installation c o m e s  complete
with utilities disc and manual E 1 2 0  (c)



MODEMS
We stock a  modem for every requirement, whether it is for the
business, or private user, whether you require access to a public
database or a  mainframe, whether for local or international use.
We also carry suitable software — see our section on ROMS.

TORCH UNICOMM
See our section on Torch for further details.

ACORN PRESTEL
The dedicated Prestel adaptor complete with integral, B T
approved, auto-dial modem and software in ROM E99(a).

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 a s  well  a s  intercomputer
communications. I t  conforms t o  C C I T T  V 2 1  3001300 B a u d
standard. Battery/mains powered. E85(c) BBC Lead 0.50 External
PSUEB.

WS2000
A world standard direct connect modem switchable between
75,3001300,600,1200175,7511200 baud, awaiting BT approval. It is
compatible wi th  Be l l  103/113/108, 2 0 2  and  CCITT  V21 &  2 3
standards a n d  a l l o w s
you to communicate with
virtually a n y  computer
system in the world. This
is o n e  o f  t h e  n e w
generation modems, that
will probably cover any
c o m m u n i c a t i o n s
standards y o u  would
ever need.  T h i s  i s  t h e
modern t h a t  w i l l  cover
Prestel. Micronet, Telecom Gold, Distel, Microweb, One-to-One,
Bulletin Boards both in the UK and abroad, elc. etc. as well as user-
to-user communication. I t  a lso has a  rather useful facility o f
'Reverse-Prester mode i.e. 7511200 so that you can communicate
with other users who only have a standard 1200175 type modem.
What possibly gives this modem its biggest advantage is its option
of computer controlled switching between all modes of operation.
In addition, separate  auto-answer a n d  auto-dial cards  a r e
available, giving this modem possibly the greatest potential of all.
Mains powered. Eln(c).
Please phone/write for details of optional extras.

TELEMOD-2
A BT approved modem complying with CCITT V23 1200175 Duplex
& 1200/1200 Half-Duplex standard, that allows communication
wilh Viewdata services e.g. Prestel, Micronet etc., as well as using
1200 Baud for communicating with other computer users. Mains
powered. TELEMOD 2 E65(b) B B C  Lead E3.50

ACORN IEEE INTERFACE
This interface enables a BBC computer to control any scientific
and technical equipment that conforms to the IFEE48E1 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 interlace enables a  BBC Computer to  receive and store
teletext information transmitted by both BBC and ITV. In addition it
allows the downloading of transmitted software. The unit comes
with a ROM and user guide. E195(b)

TECHNOMATIC
All prices exclude VAT

EPROMIR II
Our current version of the highly popular Eprom programmer is now
being enhanced t o  provide more  and  bet ter  faci l i t ies fo r  easy
programming by the user. The software will maintain its superiority
over all  currently available similar programmers. The range ol
eproms handled has been widened to include the eproms with
lower programming voltage and eproms which can be programmed
using the fast algorithm. Control of all operations has been moved
to the keyboard. The screen display has been improved to give more
information. The screen editing facilities have also been modified
to simplify the data entry.

Preliminary information
* T h e  new Eprom Programmer will now program 2516, 2532, 2564.

2716, 2732, 2764, 27128 and 27256 +  5v eproms, and all but the
27256 in a single pass.

*  T h e  programmer will be supplied with integral power supply,
and interfaces with the BBC via the 1MHz bus. It is fully buffered
and complies with Acorn protocols. There is no power drain from
the computer.

* N o  knobs or switches to  f iddle wi th  —  total  control from the
keyboard.

* F u l l y  so f tware  dr iven w i t h  easy  t o  understand instructions
displayed on the screen.

•  Eprom type selectable from the keyboard.
*  Selectable programming voltage 25121112.5V.
*  Defaul ts  to normal programming with high speed algorithmic

programming selectable, for a device with suitable capability.
* C o n t i n u o u s  screen display of eprom type, option and address

range selected.
* F u l l  screen editor with HEX or ASCII input. Constant display of

logical eprom address.
* C a n  r e a d ,  b l a n k  c h e c k ,  p r o g r a m  a n d  v e r i f y  a t  a n y

address/addresses on the eprom.
* F u l l  TapelDisc ti l ing facil i ty.
*  Severa l  basic programs can be entered on a single eprom and

called up with individual name.

ATPL SIDEWISE ROM EXPANSION BOARD
This is a well constructed expansion board that does not require soldering in
its installation. It will give you an additional twelve sockets, with a 16K batter.
backed RAM option. All the busses are fully buffered. E39(d).
EPROMS 8K 2764-25 E6_50(d). 16K 27128-30E21.0001
RAM 8K standard power 6264-15E35, 8K low power 6264LP-15E41.00.

SMARTMOUTH
The Original 'infinite Speech Synthesiser — Still the Best!
A ready-built totally self-contained Speech synthesiser unit attractively packaged Won
built in  speaker. Aux ou tpu t  socket etc. Optimum sound quality is achieved due to a
tailored frequency response audio stage. I a l l ows  the Creation of any English word AIM
both ease arid simplicity, while, at the same time, being very economical in memoty
usage. Yo u  can easily add speech to  most existing programs, Due to  its remarkable
infinite vocabulary, i t s  uses  spread throughout t h e  whole  spectrum o f  computer
applications — these include educational, industrial, scientif ic, recreational etc. - -
simply plugs in to the User Port N o  ROMs are needed. Smartmouth is  supplied with
demo and development programs on cassette and lull instructions E37(C).

UV ERASERS
UVIT with built-in timer and safety switch E59(b).

'TIME-WARP' REAL-TIME CLOCK MENDER
A low-cost compact unit that opens up the total range of Real-Time applications.
and adds a new dimension to the personal computer. Though built to exacting
professional standards, it is at a price previously unattainable, and brings it within
reach o f  a l l  B B C  C o m p u t e r  o w n e r s .  W i t h  i t s  l u l l
integral b a t t e r y  b a c k u p ,  u o s s i b i l i t e s  i n c l u d e  a n
Electronic D ia r y,  c o n t i n u o u s  d i s p l a y  o t  "on-screen-
time and date  information, automatic document
dating, precise timing a n d  control i n  scientific
applications. recreational use in games etc. — its uses
are e n d l e s s  a n d  a r e  S i m p l y  l i m i t e d  b y  o n e s
Imaginat ion. S i m p l y  p lugs  i n t o  t h e  User  Por t  —
ROMs n e e d e d .  E x t e n s i v e  a p p l i c a t i o n s  s o f t w a r e
supplied on cassette (easily transferred to disc) and
full instruction manual. Please phone For details.
E29(c).
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COMMUNICATION ROMS
TERM!  This is 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 Baud
with 40/80 col. selectable. Al lows files to be transmitted trom disc, or a copy
of incoming data to be sent to a file or to a printer. (Termi is not suitable for2RESTEL)_ 28(d).

C O M M U N I C A T O R  T h i s  i s  a  f u l l  80  co l  VT100 terminal emulat ion
program on  16K eprom_ I t  i s  a  more advance program than TERMI and
features easy to  fo l low screen menus. The rate at which aata is sent or
received i s  easily set up with rates up to 19200 Baud with 80 column text.
Allows ti les to be transmitted from disc, or a copy of incoming data to be
sent to a fi le or  to a printer. (Communicator is not suitable for PRESTEL).E5aldt

C O M M S T A R  This intelligent communication facility is extremely easy to
use yet very versatile. I t  features a terminal mode, a ful l  VI100 emulation
mode and a special  PRESTEL mode. In Terminal mode, al l  input may be
copied into a buffer in memory over which full control is provided. Controls
of protocols is very simple and any type of fi le (not lust ASCII) may be sent
using XModem protocols, The Emulation mode may be used using a disc
based emulation file to emulate virtually any terminal type including VT100,

ithin the capabi l i t ies o f  the BBC. In PRESTEL mode all normal Prestel
features a re  available, Inc lud ing downloading o f  software, sav ing andretrieving of pages etc. etc. E29(d)

• •
GER- 1111I 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 EMANAGEMENT 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 bo th  401801, professional documentation wi th quick
reference card,  a n d  'Trans  u t i l i t y  program. Features include: • a lmos t
unlimited f i le s ize (max 10MByte) •  supports up to  4 drives •  Max o f  5000
records per file •max  6K record size 'max  of 62 fields •9  level hierarchical
search system with facil i t ies to store results of searches. Searches can be
any one of the fol lowing: Search, Include, Exclude, Combine, Common or
Difference ' u s e r  defined variables •generates lorm letters f rom records.
Please ask for leaflet. E112(c),ntoumsoFT/MIRLE

Business softwam
Using t h i s  w e l l  des igned,  c o s t  e f fec t ive  bus iness system, t h e  sma l l
businessman is  able to reduce repetitive tasks significantly, and increase
efficiency at the same time. Instead of making individual entries in stock
records, VAT records, purchase records, sales records, and so on, the entry
is made jus t  once. A s  wel l  a s  taking care  o f  the  production o f  a l l  the
paperwork, the system also al lows for  Instant access to information and
speedy analysis of recorded data The beauty of the system is that packages
:an be purchased and used individually with the option of, possibly later,
inking them with the other packages.

Invoicing: S to res  de ta i l s  s u c h  a s  names  &  addresses o f  customers,
Dreducts, VAT  numbers, e tc .  Order  Processing: Yo u  c a n  conf i rm y o u r
:ustomers Orders, check on their  requirements, prepare despatch notes,
and get speedy order analysis of  single orders, selected orders, or all the
Orders stored on  the  data disc. Accounts Receivable: Provides accurate
maintenance o f  cus tomer  accounts,  a n d  ins tan t  access  t o  customer
account s ta tus .  Accoun t s  Payable: Provides accurate maintenance o f
supplier accounts, and instant  access to  supplier account status. Stock
Control: allows you to keep an eye on product records, record stock receipts
and issues, report  on  restocking requirements and to  analyse stock fo r
valuation and  physical reconcil l iat ion as well as  instant access to  stock
status and automatic analysis of stock by quantity and value. Purchasing:
All names and addresses o f  suppl iers can be  retrieved instantly for  the
production a n d  p r in t ing  o f  orders. Me i l i ng  System: When  send ing a
mailshot, you can specify criteria such as size of company, location, type of
industry, value of  business etc. Wil l  print names and addresses on either
gummed labels or printed paper. E221d).

B B C FIRMWARE
VIEW Word Processor Rom on special offer at E48(c).
This is the new version V2 1. Advantages include being able to print straight
from memory, as well as editing in any mode. Complete with comprehensive
manuals to Acorns usual high standard,

W O R D W I S E  3 n e  of  the most popular word processors for  general use
E34(d). Wordwise SpellCheck Disc — A must for any serious word processor
user. Normal price Cl 6.50(d). If bought with Wordwise: No p&p and only C14.

U LT R A C A L C  From BBC Publications: The only spreadsheet ROM for the
BBC tha t  o ffers  features found i n  t h e  mos t  sophist icated spreadsheet
programs, l ike the handling of  labels as wel l  as numbers as values, and
allowing a  search by  a  meaningful '  name instead o f  just  a  number etc.
Efficient memory usage a l lows large spread sheets t o  be  constructed.
Facilities and commands include, variable width column, Sum, Replicate,
Insert. Delete, &  m o s t  mathemat ical  funct ions.  I t  he lps  t o  create and
manipulate pricelists, balance sheets, payroll, c/flow forecasts, Order entry,small databases scientific calculations, C69tcl.

E I (PL A  f u l l  implementat ion  o f  t h e  B C P L comp i l e r  language f r o m
Acornsoft, II consists of the BCPL language ROM and a disc containing the
BCPL Compi ler,  a  Screen Edi tor.  a  6502 Assembler, Other ut i l i t ies and
program deve lopment  a i d s ,  a n d  s o m e  examp les  o f  B C P L c o d e .  A
comprehensive 450 page user guide is included, It can be used to develop
games programs and commerical packages, to develop system software, to
write control systems, and to  produce programs which otherwise would
need to be written in assembler. t  86(b).
BCPL CALCULATIONS PACKAGE: supplied on disc, it supports floating
point, f i xed  p o i n t  a n d  f a s t  in teger  calculat ions. I t  inc ludes t h e  BCPL
calculation files, example fi les and a comprehensive user guide, C17.30(b)_

UTILITY ROMS
DISC D O C T O R  Th is  general purpose ROM adds 20 commands to  the
O n  system. I t  includes a  formatter, sector editor, tape-disc & disc-tape
routines, a  powerfu l  disassembler,  commands  f o r  l i s t ing  funct ion k e y
definit ions for  editing etc. This ROM wi l l  obliviale the need to go for non
standard DFS systems (with their inherent disadvantages) as it overcomes
many Of the Acorn DFS's shortcomings. E28(d).

G R E M L I N  Contains a ful l  machine code monitor including features such
as a dissassembler, memory move and search routines. Also feature a ful l
expression evaluator and an assembler. Can single step through ROM &
RAM as wel l  as any sideways ROM. Works in any mode with fu l l  status
display. Up to  8 breakpoints can be  used and i t  has a special mode for
debugging graphic programs. E28(d).

E X M O N  This extended machine code editor provides 35 new commands.
Features include machine code relocator, single stepping, memory search
and full assembler & dissassembler. E20(d).

T O O L K I T  This ROM adds 27 new commands to the BBC BASIC. These
include a  fu l l  screen editor,  merge, relocating data in memory, program
compactor, l ist ing of variables and memory search. 23(d).

C A R E TA K E R  This adds 17 new commands to the BASIC which include:
renumber, squash, exchange insert, single key entry of BASIC keywords etc.E28(d).

G R A P H I C S  R O M  T h i s  ROM inc ludes over 28  new graphics related
commands w h i c h  can  b e  used i n  BASIC programs. Features include:
sprites, LOGO Tur t le  graphics, f i l l  rout ines,  shading,  large characters,
rotation, scaling and 3D plott ing all using , * ,  commands. E28(d).

P R I N T M A S T E R  This ROM features the most versatile screen dump for
EPSON MX/RX1FX80 and Kaga 810 printers. I t  supports three types o f
dumps. The first al lows any graphics on the screen to be dumped. Colours
appear as shades o f  grey. Any  part o f  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 x  2. x  3. x  4 etc. A special feature allows true
MODE 7 screen dumps with TELETEXT text & graphics. The second dump
allows any text l obe  clumped whilst the third dump will print the contents of
a file on disc whilst the computer is doing other things. This is not all. Al l
printer functions can be called up using the *command.  *DEFINE allows
the user to  define h i s  own characters and store -them. * G P R I N T al lows
printing o f  en larged t e x t  i n  a n y  posi t ion,  or ientat ion,  s i ze  &  shade.
*WINDOW allows windows to be defined in  any size and position on the
screen. In short this one ROM does it all. C28(d).



SOFTWARE
TURTLE GRAPHICS

Ideal as an introductory package for teaching geometry, mathematics
and graphics at an elementary level. E17 30 on disk.

MICROTEXT
This au tho r ing  s y s t e m  w a s  developed b y  t h e  Na t i ona l  Phys ica l
Laboratories, I t  i s  a  programming sys tem designed t o  s impl i fy  the
production o f  a  w i d e  r a n g e  o f  man•computer  d ia logues.  U s i n g
Microtext's s imple commands, the  user can draw up any number o f
-frames', each containing text andior graphics. A series of frames build
up into a complete module. Each program can consist of more tnan one
module, Using Microtext. an expert in any field can construct their own
comple te  c o u r s e s  o f  c o m p u t e r - b a s e d  i n s t r u c t i o n a l  m a t e r i a l .
Applications include interviewing systems, teaching packages, training
courses and interactive demonstrations and simulations. Available on
Cassette and Disc. i521ai Disc; C a s s e t t e .

S-PASCAL
Contains a subset of  Pascal -  one of the most popular programming
languages available today. The package contains the S-Pascal compiler
on disc, several example programs and a  comprehensive user guide
El 7.30id)

ACORN LISP
Lisp prov ides m o r e  f lex ib i l i ty  i n  d a t a  a n d  cont ro l  s t ructures than
traditional languages I s  easy to learn, and is  widely used for writ ing
substantial and  sophist icated programs. w i t h  practical applications.

3C11 Disc; C a s s e t t e .

ACORN FORTH
Forth is a compiled language, so programs run very fast (typically five
times faster than Basic). E17.30(di Disc; i"..14,35(d) Cassette

DESIGN
Design is a screen processor which allows information to be displayed in
a format sui table fo r  demonstrat ions s l i d e  projections handouts  o r
presentations. El 6.501d Disc;  E8,50d) Cassette.

SUPERPLOT
Superplot Is  Ideal fo r  anyone Interested in  screen representations of
mathemet Ica! functions. E16.60(d) Disc: E8.50td, Cassette.

SPELLCHECK
The spell ing checker available for both Wordwise and View_ E16_501d)
Disc; Ea 50(d) Cessette erten.

MASTERFILE
A general purpose data base that  i s  extremely useful, al lowing vast
amounts of information to be stored. The disc version allows up to 17
fields per record, and the only l imitat ion 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. E16.50(d) Disc.

PAINTBOX
A joystick drawing program for the BBC, You can use it to doodle or to
design sophisticated full colour pictures. 0.5001J Cassette.

V U - T y p e  This is a powerful and versatile typing tutor developed and
published in association with Pitmans. It is  designed to enable you to
acquire or enhance typing and keyboard skills. C 2(d)

R e c o r d  K e e p e r  A personalised program for  storing and retrieving
data for a variety of  purposes. Report faci l i ty lets you choose how to
generate the layout of your data and display and print It. The program
also contains alternative versions for transfer to disc. E16_50(1).

BOOKS
(No VAT p&p E1.50 per book)

Let your BBC Teach U To P•og . 3 5 0
100 Programs tor lhe BBC
30 Hour ,  i 8 . 9 8
35 Educations P r o p
5532 ApplitatiOnS. 1 0 . 9 5
6502 Assembly Lang Programm 11.,; ! l  9 8
6592 %Code for Beginners i
6522 VIA Book E 1 5 0
6E09 ASSembiy Lang Programming E13.95
aoyancedGraphroswrth Bac_
Adyanced RIC tor the BBC . . .  ....C7.95
Advanced Prop Tech tor BEC. . .  ....E8_95
Advanced 6502. _ V 1 . 7 5
Advanced U m  Guide. _ 1 1 2 8 0
Assernoly Lang Prop on the
Assembly Lang for the BBC  £ 6 . 9 6
AssemOly Lang Prog for Electron.,....C26.00
Assembly Lang Programming Birnbaum

-C8.95
Basic Frog on the BBC Cryor E 5 . 9 5
Basic Rem ihef Galas  E 7 . 9 5
Basic uRem User Guide . . . . .
BBC Basic . . . . . . ,  . . . . .  „ t5,4S
980 Base for . . . . . . .
BBC Micro for Beginners,  C 6 _ 9 5
BBC Micro Disk Companion

BC Micro Expert Gia
BBC Micro Graphics & Sound... E 7  95
BBC Micro in Education._ ..... . . . . . . . .  _18.50
BBC Micro Revealed E 3 . 8 0
BCPL User Manual__ ............ . . . . . . . .  .115.00
Beyond Basic........... ..... ..........
Creating Adventure Nogs.....  E 1 1 . 9 5
Creel rye Graphics.. c 7

1)IY Robot,csS SeriSOrS . . . C 5 . 9 8
Disc Book £ 3 . 5 0
Drsc Systems..
Dr scovering BBC Kleode 1 1 . 9 5
Essential Mams BEICenctron._. ....... _S545
Form .  .E7.50
Friendly Computer Book £ 6 . 9 5
Graphics on the BBC Micr0 E 6 . 9 5
Graphs & Charts.  £ 7 . 5 0
Interl acrng Me 6502.. . . . . . . .  ..... E10.95
Intro BBC Micro t 8 9 5
LISP . C 7 . 8 0
Making Music on the BBC Computer E5.95
Mrcro BBC Basic Sound Graph ics  17 .95
MOS Memory Data Book E 3  95
Prog rne BBC Micro .  E5.95
prograrnmrng the 6802 E t 0 . 9 5
Programming the 6809... .............. I  .95
Programmrng the 8086.8088. _ , E t t . 7 5
Programming Ine BBC. s f i . s s
Programming Ise2S0 .  .E13.48
Start Prog with Electron, ...,.... .....  . E . 5  PO
Step by Step Frog Book 2. E 5 . 9 6
Structured Programming C S  59
The Sectron Book.  E 5 . 0 0
TORCH Z80 Disc Pick User Guide £ 1 0 . 0 0
TTL Data Book Vol I M O O
TTLData Book Volil  . C 8 - 2 0

Using BBC Basic . .  . . . . . . .  ...... . 110,e0
u s i n g  P o p p y  P i e r s  E 6 . 9 5
Using Ina8502 Assembly L a n g . _  ..... C14.50
Z80 Applicat ons Book . C 1 3 . 4 5

EDUCATIONAL P'ROGRAMMES
A selected range of cassette based software for all the family to enjoy
and at  the same time arouse curiosity and create an Interest in
computers. Apart from providing hours of tun they will also help teach
the young ones fundamentals of English and Maths without them
realising it
M I  T ' s  A l p h a b e t  G a m e s  Watch how quickly the children learn to
identify, name  &  m a t c h  t h e  le t ters  and  a l so  wr i te  them correct ly.
Amusing sound effects and animated graphics make learning fun. E7(cl).

Number Gulper  A gripping fast moving game that helps develop
arithmetic Skills. 19 levels of slcd1 to cater for all ability levels Even
Parents might find upper levels embarassing. E7(d).

Wo r d s  W o r d s  W o r d s  A stimulating game to help young children
with reading & spelling. Pictures are shown on the screen end the child
has to type in the name of the obiect shown. If correct, the object takes
Its place in a scene. When all objects have beer correctly identified the
scene comes to life. E7(cli.

T r e e  o f  K n o w l e d 9 e  A  i n t e r a c t i v e  p r o g r a m  t h a t  t e a c h e s
categorisation. The computer is firet educated about a group of objects
-  e.g. plants or birds, The database, or tree created in this way is then
used in playing a guessing game. Two sample databases are supplied On
the program. New databases are saved and loaded f rom wi th in  the
programs. t7( t t .

ROgial  Q U I Z  Pit your knowledge of Royalty against Anthony Hoiden,
the Royal Biographer. Do you know who told the queer that she didn't
recognise her "wi thout  her crown on' '? The quiz will tease. teach and
entertain_ E7(c1).

S c i e n c e  F iC t100  Q U I Z  A  SF quiz i n  the  widest sense, especial ly
adapted f r o m  t h e  Weldenteld Quiz  book  tha t  w i l l  provide hours o f
edification and amusement. E7(d).

TECHNOMATIC SERVICE
Our in depth stocks allow us to offer immediate deliveries on most items
and our  a im is  to  provide the best available products at  competit ive
prices. In addition to the items listed above we carry extensive stocks of:
connectors, connector assemblies, components including TILs, CMOS,
RAMS. EPROMs and CPUs. Spares for the BBC computers are normally
available f rom s tock .  Orders f r o m  government departments, pub l i c
bodies, hospitals, schools, colleges, universities and recognised PLCs
welcome. We specialise in world wide exports. No VAT on exports. Our
specially negot iated f re igh t  charges t o  many  countr ies ensure t h e
customer considerable savings on charges.

4

TECHNOMATIC LTD
MAIL ORDERS TO: 17 Burnley Road. I moduli' NX% RI 4E1)

(Tel: 01-298 1177 Tele% 92281111)
SHOPS AT: NW London: IS Burnley Rood. London NWI(1 4E11)

(Hollis Hill 1 mins walk. ample car parking space)
West Lonsion: 305 Edgware Road. London %%2. lel: 1)1423 02.33

(Near Edgware Road) 44

01-208 1177
All prices exclude % AT. Please add 50p carriage

unless indicated as Follows:
tat t h l  /2.50: (c) MS*:  idt f 1.00.

add 15're % A I to the total order saint. For last &Ilse", telephone
your order quoting VISA or Access card or official order number.

(Minimum telephone order ESt.
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kilY wife appeared at the door to the
computer room holding a  glass o f
fizzing effervescent salts. "I  could hear
your stomach rumbling from down-
tairs", she said, proffering the liquid.
How could I  tel l  her there was

nothing wrong and the sounds were
emanating from my latest hardware
project? So I dutifully drank the liquid
fizz and thanked her, and consequently
spent longer than usual contemplating
what I should write this month.

The topic! am exploring this month is
the synthesis of audio waveforms. This
enables the computer to  sound like
anything you care to  mention. To
accomplish this trick we need a little
hardware and a lot of software.

While the BBC Micro has more types
of interfaces than most computers, one
it lacks is a D/A (digital to analogue)converter.

The analogue input socket (joystick
socket) will feed into the computer a
digital representation o f  any voltage
applied to it. As the voltage can be a
continuously vary ing  (analogue)
quantity, the converter must change it
into a number of fixed precision.

We say that the voltage has been
iantised" or split into discrete steps

or quanta. This type of circuit is known
as an A / D  (analogue t o  digital)converter.

With a D/A converter a number is
converted into a voltage which varies in
steps. If each step is very small then the
output voltage appears to be continu-
ously variable. In this way the computer
can generate a signal which can be used
to control or, as we shall see later,
generate a musical tone.

At this point I  would like to say
goodbye to all those readers who go and
look at the games when they hit the first
hard paragraph. It's been nice meeting
you again and I'll see you next month.

Now, for the rest of the foolhardy,
let's look at  how we can spirit an
analogue voltage from a digital signal.

Remember that a number is repre-
sented inside a computer as a series of
binary bits — that is, each bit can be on
or off. In addition, when we interpret the

By MIKE COOK 1
number we give a weighting to each bit
so that each successive bit has double
the significance of the previous bit.

You can think of a bit as a switch
being on or off. We can arrange these
switches to feed current into a summing
junction. I f  the amount of current each
bit controls is proportional to its binary
weighting then the current flowing into
the junction will be proportional to the
number producing it.

Phew! It's really much simpler than it
sounds — have a look at Figure

Here there are three switches which

+ Reference voltage

S I

S2
2R

Summing junction

Load
resistor

Output

'igure I: A weighted R c o n v e n e r

THE BEEB
BODYAt last...the BUILD! G

COURSEBeeb blows Part 19
its own trumpet!

can connect each resistor to a positive
voltage or to earth. When a resistor is
connected to  the positive voltage
current can flow into the junction, We
say it is "sourcing current".

When it is switched to earth, current
can flow out of the junction and it is said
to be "sinking current". The amount of
current each switch sources or sinks is
controlled by the value o f  the seriesresistor.

The absolute value of each resistor
does not matter — only its relative value.
That is why they are labelled R, 2R, 4R.
They could be 3k, ok, 12k or any other
values in the correct ratio.

Consider what happens when all the
switches are connected to the reference
voltage. Each will be sourcing current
and the maximum amount of current
will flow in the load resistor.

If you swap over SI, that amount of
current is no longer being added to the
junction but is being taken away from it.

October 1984 MICRO USER 1 4 9



From Page 149
Therefore the total current i n  the
junction is halved.

However if instead of switching over
SI you switched S2, one quarter of the
maximum current would be diverted
and so the current would drop to three
quarters. The final switch S3 makes an
eighth contribution.

Now all we need to do is to make each
switch be controlled by a single binary
bit of the number we wish to convert and
we have our D/A converter.

Normally we want to have a voltage
ouput rather than a current output. This
is easily achieved as the current flowing
through the load resistor generates a
voltage across it. This voltage therefore
is proportional to our digital number.

This type of converter is known as a
weighted resistor converter as each
resistor has a value proportional to the
binary weighting. I f  you like you can
verify that this converter works by
mathematically calculating the current
flow for every combination of switch.

All you need to know is Ohm's law
and how to  calculate the value o f
parallel resistors — but I will leave this as
an exercise for you. (Translator's note—
This phrase really reads: I am too lazy
to do this and most of you will probably
find it boring anyway.)

In the above example we only had
three switches (bits) and so the voltage
we could produce could only be varied
in eight separate steps (two to the power
three).

There is nothing to stop us adding
extra switches and doubling the series
resistor for each. In this way we could
construct a n  analogue t o  digital
converter o f  whatever precision we
chose. However the values o f  the
resistors used would soon become very

Figure I I :
A R-2R ladder

D/A converter
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difficult to fabricate.
There is  an alternative way o f

generating a D/A converter which only
uses two values of resistor and is known
as the R-2R resistor ladder. It is shown
in Figure

It consists of  a series of  summing
junctions called nodes. At each node the
current is  split in  half so that the
contribution of current from any one
switch depends on how many nodes it
has passed through to reach the output.

In this way as many switches as
required can simply be tagged on to the
end. When the circuit is drawn it looks
like a ladder — hence its name.

The number o f  extra switches is
limitless if all the resistors are of exactly
the same value, However in practice a
resistor can only be manufactured to a
certain tolerance and it is this which
actually limits the number of switches
that can be added.

This is usually quoted as the linearity
error o f  a D / A converter and is
normally plus or minus half the least
significant bit. This ensures that i f  the
number increases by  i ts  smallest
increment the analogue output will rise.

If this were not the case the linearity
error would be greater than the least
significant bit and monotonicity would
be lost.

Monotonicity. by the way. is just a
jargon word meaning that as you
increase the number going in  you
increase — or keep the same — the
voltage going out.

While we could construct a  D /A
converter from precision resistors and
electronic switches there is little point as
D/A converters are readily available at
a reasonable price.

They come in a single package, which
means all the resistors are physically
close so that any change in temperature

affects all o f  them equally. This is
known as thermal tracking.

Obviously the more precise a D/A
converter is, the more expensive it is,
The one I have chosen to use with our
project this month is an 8-bit converter
made by Ferranti — the ZN428E-8.
Figure III shows the internal configura-
tion.

As it is 8 bits we will then have 256
separate steps in our output voltage —
the same as specified by a single byte. It
contains a latch to hold the digital input,
but in our application this will not be
needed as we are connecting it directly
to the user port.

You will see that it also contains an
internal reference voltage generator
which is the maximum produced by the
converter and can be fed from an
external source if required.

The output of the DiA converter is
zero volts to the reference voltage at an
impedence of 4k. This needs to be fed
into an amplifier to make it a little more
robust.

As there are four amplifiers in the
LM324 package i t  seems a waste to
throw them away so I have configured
them as a low pass filter. The whole
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NEVER KNOWLINGLY UNDERSOLD — PRICE FOR
PRICE, SERVICE FOR SERVICE

Computers
Special Otter — BBC 'B'
cassette recorder + 5 Acornsoft
games £ 3 4 6 . 9 0
8I3C 'B' + Oil £ 4 0 8 . 0 0
Electron (ex stock) f  173.00
Cumana Disc Drives

CSX100 f t  20.86
CSX200 £ 1 6 3 . 0 0
CSX400 £ 1 7 5 . 0 0
+ many more.

Eproms
Sideways ROM Board £36.00
2764s P . O . A .
27128's P . O . A .
8271's P . O . A .

Printers
Epson RX80 f l  8 8 . 9 5
Epson RX80 FIT £ 2 1 3 . 0 0
Epson FX80 £ 3 1 6 . 0 0
Epson MX100 1 3 6 6 . 0 0
Epson FX100 1 4 2 4 . 0 0
Daisywheels from 1 2 5 0 . 0 0
Printer leads f  8.50
Paper (2,000 sheets) f  1 1.00

Monitors
Microvitec 14" £ 1 7 0 . 0 0
Sanyo's from f  199.00
Saba TV/monitor £ 2 0 0 . 0 0

Accessories
Disc Interface £ 8 5 . 0 0
Wordwise £ 3 2 . 0 0
Quickshot Joysticks from £5.95

SAE for lists - state machine.
Add 80p carriage - small items. E7.00 carriage - large items.

Add 15% VAT to total

Access and Barclaycard telephone orders to JANE D n 0455612139

5  Leigh Computer Systems
OFFICE
36 Derby Road,
Hinckley,
Leics. LE10 112F

SHOP
7 Coventry Road,
Hinckley, Leics.
Tel: 0455 612139

OPENING SOON
75 Cross Street,
Sale, Manchester
Tel: 061-905 2144

LIGHTPEN
ATARI—VIC•20...CBM 64
A beautifully styled, high
quality colour light pen for the
BBC, with touch controls.

Easy to use. ..simply hold the LIGHT PEN
against the T.V. screen, place a finger on the
'Touch Contact and the pen is working.
You can produce programs in which the LIGHT
PEN places data (alphanumeric or graphical)
onto the screen, removes data from the screen

or triggers off a series of events or
instructions.
Complete with user manual and a free game
on cassette (worth E5.75) to get your software
library started. a m r ,

ONLY L - 2 8 . 7 5  inc l .  VAT
FREE POSTAGE!! I

Stack Products are available from selected brandies of: GREENS DEBENHAMS, DI XONS. JOHN MENZIES SPECTPUM, W H SMITHS

GRAPHIX-ED
An excellent colour graphics
program for your BBC. Easy to
use, but be warned, any slight
interest in graphics can quickly
become an addiction!
•  use normal medium or hi-res graphics
•  choose 1,4 or 16 colours

BBC JOYSTICK

TWO WAY S  TO ENSURE
YOU GET

E K D E /
Z O O
OEM

EVERY M O N T H
1. Complete and mail subscription

form on Page 217
2. Hand this form to your newsagent.

•  dpmmisimmoolosomonsmonsommsnmsshPlease reserve me a copy of The Micro User
magazine every month until further notice.

•  10  I  will collect
1

0  I  would like it delivered to my home.

Name
1

Address
•

U . N o t e  to newsagent: The Micro User should beobtainable from your local wholesaler, or  contact
•  S t e v e  Fletcher, Circulation Manager on 061-480 4153.

•  controlled by single letter commands
•  optional grid display to aid accuracy
•  duplicate pictures on other parts of the screen
•  picture buffer
•  save and recall pictures from cassette
•  comprehensive user manual
•  quick reference guide to commands

THE COMPLETE
PACKAGE COSTS E 9 . 0 0  inc l .  VAT

Full joystick control — in any
direction — and it fires too!!

ONLY E l  3 . 8 0  Inc! VAT

HOW TO ORDER
Most computer dealers either stock or
can obtain S TA C K  1 0 0  products for
you, or you may order direct from us.
Packaging and postage is FREE within
the U.K_ overseas customers please
add airmail postage.
Payment may be made by sending a
cheque. postal order or by credit card,
24hr answerphone service.
Please send me full details of your BBC
products.

Name

Address

•

100
FREEPOST

BOOTLE, MERSEYSIDE 1-20 OAB

0519335511
24hr answer. one
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From Page 150

circuit diagram of this month's project is
shown in Figure IV.

As you can see the lowpass filter
makes up about half the complexity.
The outputs from the user port are taken
into the converter and the voltage
emerges on pin 5.

This is then amplified so i t  is the
maximum that can be supplied by this
amplifier on a single 5 volt rail and then
sent t o  a  voltage follower buffer
amplifier. The output from this is
available for use and is also fed via a
potentiometer to a  4th order Butter-
worth low pass filter.

Owing to lack of space I will duck out
this month on a detailed explanation of
how a filter works and how to calculate
the component values. Suffice it to say
that the circuit will let through low
frequencies unchanged and will attenu-
ate high frequencies. This particular
design starts attenuating signals at
3KHz.

See the panel on Page 154 for details
on how to buy the kit. Note that, in
response to many requests, you can also
buy the printed circuit boards separ-
ately.

Construction is, as ever, by slotting
the components in and soldering up.
You wil l  also need a  ribbon cable
connector such as that in Body Build
Pack No. 2.

Well, having built it how do we drive
it? In this case it is very simple. Just set
up the user port to be all outputs by:

?&FE62=&FIF
and then any number poked to the user
port will appear as an analogue output
on the board. For example:

?&FE60=128
will set the output at the halfway mark.

Those working with the second
processor attached to the BBC Micro
will have to  make the appropriate
OSBYTE calls to achieve this.

In many cases the voltage output will
need further amplification in order to
drive the device you want to control.
The exact circuit of this will depend on
the power requirements of  the device
and i t  is diff icult t o  give general
guidelines.

So for the rest of this month's article
we will look at another application of
the D i A  converter — tha t  o f  a
programmable waveform generator.

There are many applications where it
is desirable t o  specify an  exactly
controlled waveform. One of the more
interesting is the synthesis of sound.

While the whole topic can (and will)
take several articles just to outline we
can make a substantial start here. The
only hardware required is what we have
already. The magic in this case lies
purely in the software.

If we wish to  generate a  specific
waveform we only need to generate a
series of  numbers which describe the
waveform and send them out  i n
sequence to the DiA converter.

So we can make our computer
generate any sound — from trumpets
and organs to whales and diesel engines.
The rub is that we need a description of
it in the computer.

In practice, the technique for  a
periodic waveform is to calculate each
point on the waveform and store it in
memory as a look-up table. Then we can
play it by outputting successive samples
to the D/A converter.

The latter task takes up al l  the
microprocessor's time so the waveform
has to be precalculated.

The program in the listing allows you

'REF out

Analogue 8
ground

+5V

1
+2.5v
REF 11R-2R ladder

Sw tches

' I
Data latch

2 1  16 15 14 13 12 11

Bit 0 1  2  3  4  5  6  7
Data input

10

Digital 9ground

j  A n a l o g u e
output

6  VREF in

4  Enable

Figure 111; Inside the ZN428E-8 D/A converter
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to generate any  periodic aud Y o u
waveform. I f  you connect the filter s i m p l e
output of the D/A converter board to o t h e r
audio amplifier or the audio input pin s h a p e
the 1MHz bus connector you will s e r i e s  i
able to hear the result. f u n c t i c

The filtering is necessary because, I f
the waveform is made up of disc., p l a c e  4
steps, each step will generate a nog b y  1E
This is known as sampling noise and d i f f e r e
at the same frequency as the sampF s o u n d
rate. t h e  CE

As this is going to be many Cum c o m p (
higher than the fundamental frequenet W h
it can be filtered out to give a cleas i t  will

fsound. a s c i n
One o f  the reasons why musi g e t t i r

instruments sound different is that 1 f u n c t i
generate different types of wavek • I f  y
With this program you can explore th o f f  th,
relationship between waveform sta a n d  n
and sound. o n l y

It could even be developed inlo i f  you
fully-fledged music generation prograt. m a x i r
although this probably would rectiirt R e
the use of several other techniqueslobt
described in a later article.

When you run the program you Ai
be asked how you want to specify tit
waveform. This can be done in ni
ways — by hand or mathematically,

If you choose to do it by hand y
can use the cursor keys to tract o
cycle of your waveform. This is hand
for generating complex step sequen
of any other shape you care to imagine

If you choose the mathemati
method you wi l l  be asked for
expression. This is not quite so daun
as it sounds.

All waveforms can be made up fro
a sum of SIN and COS waves. A p
tone can be represented by sim0
SIN(T) where T is the time or freqiencs

If  you want a  quiet tone the
0.5*SIN(T) will give a tone of half
size. If you want the second harmonic
pure tone of twice the frequency — th
SIN(T*2) will produce it. The fun 20

when you start specifying sums
different amounts or different frt qu
cies.

If you specify non-integer values v
will, in effect, produce two or mo
notes played simultaneously. I f  thec4
are carefully chosen you can generai
chords. However this tends to inn odua
a discontinuity at  the end o f  tilt
waveform that can add extra harmoni
to the sound.

In this way you can mimic th;
harmonic mix of any instrument. In far
the stops on an organ just add a certai:
amount of each harmonic to the sous,

in exactly the same way, so any .text
of sound may be built up. F i g t ,
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You don't have to be content with
simple sums of harmonics. You can try
other functions as well. although any
shape can eventually be built from a
series of sums. Table I gives some of the
functions you may care to try.

If you specify a  COS function in
place of a SIN the wave will be shifted
by 180 degrees. I t  wi l l  produce a
different looking waveform but wil l
sound exactly the same. This is because
the ear is not sensitive to the phase
component of a waveform.

When you have specified the function
it will be plotted on the screen. This is
fascinating in itself and is very useful for
getting the  feel o f  mathematical
functions,

If your chosen wave description goes
off the screen it is automatically scaled
and replotted. This is because there are
only 256 steps in the D/A converter and
if you cover the full range you get the
maximum volume.

Remember if your function contains

Figure IV: The DlA converter with filtered output

a syntax error the program will crash, so
simply type RUN to set it off again. You
can then play the waveform by pressing
one of the number keys. Each key will
produce a different note although not on
a musical scale.

BNr pressing L you can alter the length
of note that is produced — type in a
number between I and 255. When you
get tired of listening to the tone press D
and you can define another waveform.

Let's see how the program works.
First of all the machine code that is

going to produce the note is assembled.
If you are working with the second
processor you will have to arrange that
this code is transferred and run in the
I/O processor, as the appropriate
OSBYTE calls to transfer the data to the
DiA converter are not fast enough.

Then after the preamble you select
the method of entering the waveform. If
cursor keys are chosen, a procedure fills
the waveform array W(n) with the
tracing you make. Note that in this

procedure the cursor keys are disabled
from editing and enabled at the end.
Therefore when you are debugging this
program you wi l l  have to  type in
*FX4,0 t o  regain normal editingfunctions.

When the waveform reaches the end
it is automatically redrawn and the next
stage is entered.

I f  you take the mathematical
approach your function will be plotted.

VR I
10K

User port

C6
0.1 u F T

390R

R 1
-4-

-  1 uF

5K6 5 K 6
10

R4 R 5 C2

R8 R I O
10K I  2K

lOnf

R2
15K

+5

R3

5K6

R9 R I  I
10K 1 K 5

C3 lOnf

5K6

R6

14

I

4P/7

•Output

Filtered•
Output
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From Page 153
If there are a lot of terms this might take
some time. And do not worry i f  i t
disappears off the top of the screen for a
time — you will see the whole waveform
when it is scaled.

The next step is that the array WOO
containing the waveform is placed into
memory starting at &AO°. It makes the
programming easier i f  the waveform
table occupies a  complete page o f
memory.

This can be changed to any page that
is convenient for your set-up, but bear in
mind you will have to change line 1440
to reflect the new address,

As W(n) contains the value of each
point on the waveform in  screen
coordinates i t  is  compressed in  to
byte-size chunks before storing in
memory.

You can then play the notes. Each
key pressed is converted into a value
and passed to the machine code routine.
This then produces the tone and perhaps
requires a little more explanation than
most sections.

Basically a  new sample must be
fetched from memory and sent to the
D/A converter at fixed time intervals.
This is controlled by timer 1 in the VIA.
It is set up so that whenever it times out
the program will fetch a new sample.

At each time-out the t imer is
automatically reloaded and started
again so that, i f  the program does not
"see" the time-out exactly as it happens
and consequently gives the current
sample longer than it should, the next
sample gets slightly shorter. This sample
jitter is so fine that no audible effect is
perceived.

So timer I controls the rate at which
samples are output. Timer 2 controls the
length of the note. As we require note
lengths longer than the maximum given
by the timer we allow it to time out a
certain number of times before ending
the tone.

This value is passed to the machine
code via the accumulator — A% in Basic
— and is stored in memory at address
MO. So that this value has fine control.
timer 2 is not set to the maximum value
in lines 1340 and 1540.

The process of generating the tone is
very processor intensive and you cannot
have the processor wandering off in the
middle o f  this. To  prevent th is
happening the interrupts are disabled on
entry to this routine and enabled when it
is completed.

With this you should be able to make
all sorts o f  sounds. However as 256
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SIN(T)

SIN(T)
+1/3111SINI(T*3)
+1/5*Slisi(T*5)
+1/7*SINI(T17) w a v e .
Slisl(T)sSIN(T*10) Modulation func-

tion.
A saw-toothed
waveform,
A r is ing pi tch
over the duration
of the wraveform.

SIN(T+PI*SIN(T)) Try it and see.

SIN(TT)

Table I

samples have to be fetched for each
cycle of the waveform it cannot generate
very high pitch fundamental frequencies
and the pitch of the note can only be
specified in discreet steps.

These a re  f i ne  f o r  ve ry  l o w
frequencies but for audio frequencies
they tend to be a bit coarse. And with a
real instrument the harmonic content of
the note changes over the duration of
the note.

This contributes a lot to the individual
characteristic of an instrument's sound.
All these problems can be solved with
software but we will have to wait for
next time to see how.

In the meantime have fun finding out
what sounds you can make. See you
next month,

•

THE BEEB
BODY

BUILDI G
COURSE

Functions to try
A simple pure
tone.
First four terms
of an approxim-
ation to a square

10 DIM W(255),CODEX 1d100
20 PROC_INCODE
30 MODE 1
40 REPEAT
50 PRINT
60 PRINT"BEEB BODY BUILDING COURSE

70 PRINTICTOBER 1984'
80 PRINT"By Nike Cook"
90 PRINT

100 PRINT"Audio waveform generator'
110 PRINT"Using the D/A converter'
120 PRINT
130 PRINT"Once you have defined a w

avefort"
140 PRINT"You can play it by pressi

ng keys 1 - 9"
150 PRINT
160 PRININL - Will set the length

f tone"

Component list for Body Build Pack
17: IC I—ZN428E-8 D/A converter.
1C2 — LI14324 quad op-amp. C l  —
1uF Ta n t .  C 2  t o  C 5  — lOnf .
polystyrene 5%. C6  — 0.1uF disc
ceramic. RI — 390R. R2 — 15K. R3
to 117 — 5K6. REland R9 1 0 K .  R 10

12K. R11 I K 5 .  V R I  — 10K
skeleton pot. I off 16 pin IC socket. I
offI4 pin IC socket. I off 20 way IDC
header plug. I  o f f  printed circuit
board.

How to
order

THIS month the complete pack costs
only E20.85 (inc. VAT and postage).
The printed circuit board alone may
be bought separately for 1.3 (Inc.
VAT and postage).

The pack can also be supplied
ready assembled for  E26.85 (inc.
VAT and postage).

The order form is on Page 158.

Audio Waveform Generator listing

170 PRINT4 - Allows you to define
the waveform'

180 REPEAT
190 PRINT
200 PRINT1 - Formular definition'
210 PRINT"C - Cursor keys definitio

n•
220 A$28ETS
230 UNTIL Alair OR A$21C"
240 IF W I "  THEN PROCJYAL ELSE P

ROC_DRAW
250 PROC_WTRANS
260 PRINTTAB(31l"PLAY"
270 LX..5
280 REPEAT
290 F:8ET
300 IF FA2F AND F<I3A THEN PROC_PL

AY1F,IX

•



Id Pack
nverter.

C —
I On F

IF disc
5K. R3
K. R 10
— 10K
D a m

ay 1DC
circuit

:k costs
ostage).
ne may
:8 (inc.

upplied
,5 (inc.

: 158.

ELSE P

ROC.PL

We otter a design development and manufacturing service for companies jwishing to improve their products using Microprocessor Technology.
ATM_ PRODUCTS

SiOE VI SE NBC ROM espensuon board
BONN becaup hi  tor CMOS RAMS
CMOS RAM OK x SOO 16264LE/SSCI5PL/
AUTOPROM EPROM prordremnor tor the88C
SR/EPROM EPROM progrommar for BBC

eiSewers EsOms
OCTOPROM EPROM popornener bon

8 EPROM'S la once MSC,
INSIDEOut extends one SW ROM socket

chs of the BBC
p .  p

0 ATM_ DISC BASED SOFTWARE

SPOOLiT printer butter o., ATPL S
worm*, RAM IdtICI

TURBOPROM 1 fast PrOgrammwg AlgOrrIto
lorLJ1OFAOU (clot

TURBOPROIS 2 Sideways ROM ,weicin al
M a w r  I R O M I

DES SH197 mwes DES workspace to CMOS
RAM on pd./else Idiscl

SIDESWIPE chs sideways ROMS Nilo d o
direct/rpm Ito BBC

r, •  0

El2 50

Cl2 SO

El500

El2 50

(12.50
El.00

0 OTHER PRODUCTS ON THE WAY

CIS a ranger i n p a o s o o t  modires and sortware
for Ito BBC micro donned IgeblImary le
Wee hin0 loot ha ape. cation a  rhicracernds4ors
...Magna, control Ernphors is placed on the fete ict
precrornmable controllers in industry
Price on applicrson
Other erg:lucre ere being (Whooped all ITN Inns an
esti/neon ROM 0  BAStC. is network syslem,
ressnoon ereachea made poser suppry. and rnany
mobs Fagan phone Ir rra, h a w  a sPeo/K
repuirernent

PIO 00GRAPNICS SYSTEM —COMPU TER
AIOED DESIGN

ATPI- ea  accredited dealer* IN Po
ROBOGRAPHICS CAD vole./ T O  moo ordwy
used spawn us do UK dr brides an gall end). to
common weed d o o r  A preonon ore* dosing
Lento*/ purpose ZD drought.% lool I M O  for
architecture. smoincal end rnecharkcal enonee,ng,PCB deter. ccrend pansis MC

APPLE based worn .
FOB0600 goner& spitonNOontrOl Pacts
R080/000 scale drawing softwourcontrol

peck M I 5  00
R0801500 precede &sarong scrlwarsocontrol

peck E 1 0 9 5  00
Supports moat otOcters
RAN integrated "Mann inelUding c a m e o . ,

disc drives am/ Al plotter from C 3 , 0 0 3
Pte..* ceil to details, demonstrations car, be
&ranged
cameo.  Iron, C 9  CO

E296 CO

0 COMPUTERS 1
BBC Mode, 8
BBC M o o .  S  0 , s c  interlace
B8C Modet B •  scoots intotace
BSC Model 8 •  0sc •  menet
ACORN ELECTRON
COMMODORE 64
SINCLAIR SPECTRUM 48k
carriage

AT
PL

Advanced
TechnologyProducts

Limited

(339 IS
£31595
(379
te3a13
Cleg TS
C994 66
C11003

E900

e3e DO
£1790

(45.90

Cl20 00

M O O

£29700

£100
Et CO

COMPUTER DEALER ANNOUNCEMENT
ATPL have now become a computer dealer, by mail
order, or direct selling, you are welcome to call and
discuss any details of the products listed below, or
alternately send an A4 S.A.E. to us for full Technical
Data, and latest prices.

SECOND PROCESSORS

ACORN 6602 ( 1 6 9 1 5
ACORN ZOO F R E E  SOFTWARE E 2 5 4  IS
PORCII ZOO BOARD ( P e n s o  for Lem ',norm
'TORCH DISC PACK l o t i o n *  to, oriel PrIc011
ACORN BIT Stig ( 3 1 8 .
Carriage ES 00

ACORN Tensest adaptor £ 1 9 1  25
PRISM Moron VIXSCOO (SPECTRUM 4610 t e s  Se
PRiSIS Modern VIXICOO ISaac h•rgorrera m o s
PRISM Modem VIX2000 iSoftwens conle01led)E71 40
PRISM Commue,.atims pack eBBC root ( 1 6 5 7
PRISM Conenurocahone pacs 'Cassel/al E 1 2  30
Other moderns are Wadable, please phone lorOMNI
p •

ACORNSOLIC Joysticks
SURE SNOT Centre loaded iSingle
SURE SHOT Ceram roacisit (Torn)
QUICK SHOT it Alan type/
WIZARD Intresce Wee, A t .  MiCk)
PI P

ACORSPEICIC Dais recdrde,
COMMODORE C2N Cameos •
ACORNIIBC Cameos, lode
PI P

CSX/00 'KOK 407 Sergio NNW
double density

CSX200 200K ear Snipe edict
cloube densay

CSOCIO 4001 SOT Double sided
amok,  Ormrsirr

CS 100 $01)4 407T SS D O  •  PSU
CS 202 2C0t SOT S 5 0  D. •  PS U
CS NIO 400K BIT DS DO P S  U

Station Road, Clowne,
Chesterfield, S43 4AB.
Telephone: (0246)

8 1 1 5 8 5  (4 lines)

l2 50

0 JOYSTICKS

EIS 70
(2933
CIO EC
(1233
E2 5(1

CASSETTE LAP TS

(25.07
(37193
C3 23
E7 50

0 DISC DRIVES PACE OR DUMAN*

£14564

0187.86

£21315
Ele5 20
(20430
F22 T E

0 TWIN DISC DRIVES

CD 200 2000K 401' SS 0  D •  PS U £ 2 2 6  't
CO 400 2x2001 OOT SS DO •  PS Li C 1 7 7  32
CO SOO b4OCK OCIT DS D D •  PSI./ ( 4 2 1 2 0
CO 400S 2r2133K ODAOT OS DO PSI.) ea1tc0 C45ee8
Co KOS 2.40ee mear Os oo PSU Notch (4117
Otter rItsc drives are wadable. Pleall phone ier
M O M
carriage 00

EPSON
R MO 1000eri tiwa(W 0,1E,
ROM RT 'Woos Iraagr & Inchon
1'X80 l t g c s a  trectar & rrissicw
F8100 *Cops 132 characters wide

SEIKOSHA
5- aocps gal rearm
OPIOOSS GPIOCA
OPSOGA 50Cpe 10- Update al GP IX IA
GP55CIA SOcps Inctior & tractor
GP100A 1  ealaUre 20 shade clot m o w

DAISY WHEELS
BROTHER NIS 13cos
SILVER REED EXP SOO
DAISY STEP 2020

C430 10
(292 27
5210 02

JoKi 6100 ( 3 8 1 5 5
Many other Onetars in Nock posse phono
prices
carriage £900

0 ACCESSORIES

$wot adaptor IN EPSON corers
NONNI!. NNW Osiers P o n
!actor Woos  Fran
All hinge or NICOL ler disc drime A pnraers

From
Ferrad paper 2 COO shiwts.
Poppy disc s clouts. deneile

Angie *deo tatp,
Floppy **Cs domtle derarty

double NNW 9elp
Tape Cassallsil co-nosier o r i g .  010 ra c 1 2
p . C . P a r

0 COMPUTER UPGRADE KITS

Telephone ler l e e r  motes

0 COVERS a CASES

PRINTERS

PVC & Poynter curers for BBC ELECTRON
COMMOOORE Sc f r o r n  Cleo to t2600

Son computer carry case $ 2 1  21
Hand COInpuler Carry case £ 4 2  28
P t o  0 2 5 0

SOFTWARE & PRIM WARE

We carry All elOcks ct the Icterterg products
BEEBLOG INIcess authorised users OnlyROM)
COMPUTER CONCEPTS ROM'S
BEEISUGSOFT RUMS •  progranse
ACORNSOFT ROMS •  drew-was
RH ELECTRONICS ;moraine
Big sor  two proclucte and gel 10% MI the rated
Noe

P E l  GO

VISA

C272 72
C311.82
£47555
C55520

Elt730
C112 75
E211 SS
(25415
01115 55

£80.00
(21506
(7520

EILCO

CI 55

C2 43
00 40
El 00

(12.75

ANCROVITEC COLOUR ISCINIIDEIS
for BBC. ORIC CIL 4802. NASCOM

•4 &  20• i(reens 452 ic• INS peels in plesto or
meal cases E r r o l  m e w
carriage (1001)

MICROVITEC COLOUR MONITORS
for IBM COMMODORE. SPECTRUM.

APPLE, DRAGON

IS- & 20' screens 482 In MO w  N O . (
a  oar° ,  Cages E r c e n  C210 OC
Carriage ET CO

DECCA COLOUR MONITORS
PLASTIC CASE

14- &  medium wootutic.1. all ante agars
ousior 1108(re_ Or Composts iralula s m e l  824400
Carriage El0 00

MONO MONITORS

BBC 12' green orlon D i e  03
PHOENIX 12' hone weer, screen ( 9 7 7 5
Many Other M a n g a n  in e w e .  o w e s *  o n o . .  ror N a mdecals
carnage CIO 00

0 SPECIAL PACKAGES

Buy a INN oar/vow package mimeo over 01,030
from ATPL end choose rose gill Om the losoreng,
1 Any corepast concepts ROM Lever E40.00
2 An ATM- Adroit* ROM board, plul battery back.up kit
2 2  doses at AIN. 'derma
4 I I K  x Oboe CMOS FIAM
L B .  ZS% 0t9Courri Iron, Ire INT 'Relator tater

Mead Pr I ta

Other special packages ara wadable please own/
roolo erIl dome you We orle/ proreasiorce sopport 10all Our customer.
P •  P  See U913F reepeClive sachem

0 CABLE SERVICE

CENTRONICS ;40041 wale, castes BBC £ 9 9 0
DRAGON £ 9 9 0ORIC

COMM lock/ding eottwarw on cassette) C I S  90
SANYO C 1 4  90
IBM PC £ 1 9 9 0
TRS 60 E t a  90
StRIUS VICTOR 2000 E 1 4

DISC DRIVE & POWER CABLE FOR THE B8C
Signer cap, s i v e  ( 7 1 0doubts DON
P o w  caber singe E 4

douele E T I O
dealer engsartee m e g a , *  oosrif geed discouralareitabia
P •  P C O  50

0 I.Ce FOR SALE TNT OUR PRICES

Example, 741.5244 0 0
71L5246 E l  20

Maga are WSW quarilds M a w  P lease  pharse your
rscpreerners tOr oStent guardian On IC or
MEMORIES

CONDITIONS OF SALE So DELIVERY
Cheques made payable to Advanced Technology Products Lid please Below 28 days to,
delivery. Cote at cameo or postage refer to each section. Quantity OrderS and chersea's
carriage charged at cost. Condrhon et sales available co request

ACCESS AND BARCLAYCARD accepted Carriage to be added to
adeenise0 once then etICI vAT to the total.
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GUARDIAN
SOFTWARE

presents for DISC OWNERS

SOURCE LIBRARY
MANAGER (SLM)

A new concept in ROM based software for the BBC MICRO
Features include:

•  Store'S and retrieves any amount al BASIC and/or ASSEMBLER source
code, up to the full capacity of a disk (100k/200k1.

•  Creates a LIBRARY of up to 399 -members" per 80 track disk or up to
199 -members- per 40  track disk.

•  Allows up to 99 versions of a single program or routine
•  Will simply and easily -construct programs developed in a modular

fashion.
•  Stores fully documented code which can be -stripped- when required for

execution.
•  Uses 8 Char names and 20  char description for each -member-.
•  i s  fully menu-driven (i.e. no messy command syntax/
•  Includes comprehensive manual and fitting instructions
•  Many other features too numerous to list here.

***FULLY COMPATIBLE WITH 6502 SECOND PROCESSOR***

IDEAL FOR BEGINNERS AND EXPERIENCED PROGRAMMERS ALIKE
PRICE E36 p & p )  or large SAE for Fact Sheet to:

GUARDIAN SOFTWARE
21 Harvey Road, Walton-on-Thames,

Surrey KT12 2PZ.

batapen BBC Lightpen Programs <batelPen

Teletext
Display

CREATOR

TELETEXT DISPLAY CREATORIDITOR
Allows the busy programmer to quickly creole Mode i
colour graphics ana lest screens tor combination into
his or  her o w n  programs. M o v a b l e  o n  screen menu
allows u s e  o t  c o m p l e t e  sc reen  ro r  g raph i cs  F u l l
instructions and  a  discussion o r  te leter t  features are
Pfovraea PRICE 2,9.95 Introductory Offer £7.95

• . , . a I . f l u
4 0

BEEBPEN DRAWING PROGRAM
A comprehensive M o d e  2  co lour  d raw ing  progiarn
al lowing p l o t  c o m m a n d s ,  p a i n t i n g ,  c i r c les ,  l e s t
character defining sav ing and loading to tape or disc
all to  b e  s e l e c t e d  a n d  u s e d  with the l ight pen

PRICE £11.95 Introductory Offer £9.95

SUPERIOR
PERFORMANCE
•  Insensitive to ambient

l ighting
•  Responds to  different colours
•  Program accessib le LED

lamp readout
•  Swi tch for program control
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eM -TEC

Now available for the TORCH and DISKPACK
with full GRAPHICS

WHY STRUGGLE ON using OLD FASHIONED BASICs when you can have ALL
THE ADVANTAGES OF BBCBASICIZBOt on your computer?
Of course, we can't turn your computer's video display into a high resolution
colour monitor, but we can give you all the other features of BBCBASIC
including:-

>LONG VARIABLE NAMES
>MULTI-LINE REPEAT UNTIL STATEMENTS
>MULTI-LINE NAMED FUNCTIONS
>MULTI-LINE NAMED PROCEDURES
>POWERFUL DIRECT MEMORY MANIPULATION USING THE

INDIRECTION OPERATORS
>AN IN-LINE ASSEMBLER USING STANDARD Z80 MNEMONICS
>VERY SOPHISTICATED PARAMETER PASSING IN THE CALL

STATEMENT
>SERIAL RANDOM AND INDEXED DISK FILES PLUS THE ABILITY

TO ACCESS ANY BYTE IN THE FILE
>CLEAR SCREEN. TAB(O, TABCXY). POS. VPOS and TIME

Plus ALL THE OTHER STANDARD COMMANDS etc.
You can copy any program written in older 'standard- versions ot BASIC
with little change OR you can write well-structured and easy to read
programs like a professional.
You need never say GOTO again But we won't stop you.

Price, including postage. E95 V A T
TORCH version including SOUND and GRAPHICS f110 + VAT

BBCBASIC(ZBOI will run on any computer using CP/M 2.2  or later
and a 180 processor. It comes complete with an instruction manual, a
tutor on file handling and configuration notes

Trade enquiries welcome
M TEC Computer Services (UK), 011ands Road. Reepham, Norfolk

Telephone Norwich EU 0820 P r e s t e l  Mailbox Nos. 603E170820

SUPERIOR PROGRAMS
•  Ta p e  storage of your work

•  G o o d  documentat ion
•  User routines provided

on tape and
on printout

AT LAST! BBCBASIC to run on YOUR CP/M
Computer

BBCBASIC(Z80) Frc

BRITAIN
t h e  ' i rs t  i n  a  Ser ies  0  e d u c a t i o n a l  G e O g r a P n Y  a ' C
Geology programs. Britain comes complete with three
sets or tests, and these may be very easily changed by
adding DATA statements in the Basic program. Full
instructions and grid m o p  supplied.

PRICE £6.95 Introductory Offer £5.95

The Datapen Ughtpen itself comes complete
with handbook, software on tape inc I ud I ng two
drawing programs a n d  a  printed listingshowing useful routines

PRICE E25.00
Two drawing programs. SKETCH a n d  SHAPE.
CREATE are included with the lightpen anomie
programs shown above m a y  b e  ordered
additionally. or separately as required.
All prices above include VAT, postage and
packing,
Please send your cheque P.O. to, -
DePT•mu 2 Datapen Microtechnology Ltd.
Kingsclere Road. Overton,
Hants. RG25 3JB

311
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From Page 154

310 IF F=ASC11LI> THEN PRINT TAB(33
01);.LEN6TH1:PR/NT TABt34,51;:INPUT,L

320 PRINT TA8133141;SPC161
330 PRINT TA8(34,5)ISPC(5)
340 UNTIL F=ASCIID11
350 CLS
360 UNTIL FALSE
370 END
380 DEF PROC_PLAY(P,DUR%)
390 AX=DUR1
400 IF P=1130 THEN 14413A
410 X%=P-1130+14
420 Y1=0
430 CALL PNOTE
440 ENDPROC
450 DEF PROC_EVAL
460 PRINT
470 PRINT'Input the mayeform

Sion"
480 PRINT"In the fore:-"
490 PRINT
500 PRINT"SIN1T1+0.3*5INIT.3)

Ect."
510 PRINT
520 INPUT WI
530 PROC_AIIS
540 MAX=0
550 MIN=1024
560 CX=0
570 FOR 1=0 TO PI*2 STEP PI*2/256
580 B=5114.511*(EVAL(141))
590 11(C1)=8
600 PLOT 5,CX*4,8
610 IF MAX(B THEN MAX=B
620 IF MIN>13 THEN MIN=B
630 CX=C1+1
640 NEXT
650 IF MAX ) 1023 OR MIN ( 0 THEN P

ROC SCALE
660 ENDPROC
670 DEF PROC_SCALE
680 PROC_AXIS
690 ADDa0-MIN
700 SCALE=MAX+ADD)/1024
710 FOR A0 TO 255
720 W(M)=111(1411+ADD)/SCALE
730 IF 111n1=1024 THEN W(A%)=1023
740 IF A1=0 THEN MOVE 0,11(111) ELSE

PLOT 5,AU4,11(A1)
750 NEXT
760 ENDPROC
770 DEF PROC_AXIS
780 CLS
790 MOVE 1024,512
BOO PLOT 21,0,512
810 ENDPROC
820 OEF PROC DRAW
830 *FX4,1

expres

840 PRINT
850 PRINT'Use the cursor keys to dr

AN the waveform"
860 AZ=GET
870 PROC AXIS
880 X%20
890 Y/1120
900 GCOL 3,3
910 REPEAT
920 REPEAT
930 PLOT 690Z,Y1
940 11%2GET
950 PLOT 69,n,n
960 IF A1=139 THEN Y%=Y%4.4
970 IF AX2138 THEN YZ=Y1-4
980 IF n=136 AND IWO THEN MOVE X

1,0:PLOT 7,X1,508:MOVE I1,516:PLOT 7,
X1,1024:11=8-4

990 IF Y1 ( 0 THEN r00
1000 IF YZ > 1023 THEN Y701023
1010 UNTIL A1=137
1020 10(XX/4)=Y%
1030 PLOT 69,X1,Y1
1040 n=X14.4
1050 UNTIL X1>1023
1060 *FX4,0
1070 PROC_DISP
1080 ENDPROC
1090 DEF PROC_DISP
1100 GCOL 0,3
1110 PROC AXIS
1120 MOVE 0,1110)
1130 FOR AZ21 TO 255
1140 DRAW AZ*4,11(14%)
1150 NEXT
1160 ENDPROC
1170 DEF PROC_NTRANS
1180 FOR A%=0 TO 255
1190 AMA00201(41) DIV 4
1200 NEXT
1210 ENDPROC
1220 DEF PROC_INCODE
1230 FOR AZ=0 TO 2 STEP 2
1240 1,1=C0DE1
1250 E
1260 OPT A%
1270 .PNOTE \ ACC A IS TIME X AND Y

IS THE TINE BETWEEN SAMPLES
1280 SEI \ DISABLE INTERRUPTS FROM S

'ITEM
1290 STA 170 \STORE NUMBER OF 12 TIM

EOUTS
1300 LDA 111E0
1310 STA 11FE6E \ ENABLE THE TWO TIME

RS
1320 LDA OFF
1330 STA IFE68
1340 LDA 01140
1350 STA IgFE69 \ SET UP TIMER 2
1360 SIX &FEU) \LOW ORDER BYTE
1370 STY tiFE67 \HIGH ORDER BYTE

1380 SIX ISE64
1390 STY IFE65 \START TIMER 11
1400 LOX 00
1410 .LOOP
1420 LOA &FE6D \LOOK AT THE INTERRUP

I REG
1430 BPL LOOP \BRANCH IF NO TIME OUT
YET
1440 LDA 000,X %BET NEXT SAMPLE OF

THE WAVEFORM
1450 STA &FE60 \OUTPUT IT TO THE 0/14
CONVERTER
1460 INX
1470 LOA &FE64 \RESET INTERRUPT FLAG
WITH A READ
1480 LDA tFE6D \LOOK Al THE INTERRUP

T REG
1490 BPL LOOP \BRANCH IF T2 HAS NOT

TIME OUT
1500 LDA O17F
1510 STA IFE6D \RESET ALL INTERRUPT

FLAGS
1520 LDA OFF
1530 STA IIFE68 \RE PRIME TIMER 2
1540 LDA 01140
1550 STA liFE69
1560 DEC 170 \TAKE ONE OFF THE NUMBE

R OF 72 TIMEOUTS
1570 BNE LOOP \ BACK IF WE HAVE NOT

FINISHED
1580 LOA 0160
1590 STA &FE6E \ DISABLE THE TWO TIM

ERS
1600 LDA 0123
1610 STA &FE60
1620 CLI \ ENABLE SYSTEM INTERRUPTS
1630 RIB
1640
1650 NEXT
1660 liFE6221iFF : REM SET UP VIA AS

ALL OUTPUTS
1670 IFE6E1440 :REM SET UP TIMER MO

DES
1680 ENDPROC

This listing is included in this
month's cassette tape offer. See
order form on Page 217.
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make
work

Order on the coupon below

lOgrade your BBC Micro with
these Beth Body Building Packs.
•  Packs 1 and 2: These packs let
you safely and simply interface
your micro to the outside world.
•  Pack 3: Give your Micro
data-processing muscle by
building a dual cassette system.
•  Packs 4 and 5: Control mains
equipment in complete electrical
isolation. Pack 4 is rated at 4
amps, pack 5 at 10 amps.
•  Pack 6: All the components for
the Micro User light pen.
•  Pack 7; Experiments to
investigate pendulum behaviour
and capacitor discharge.
•  Pack 8: A versatile sound to
pattern converter with many
applications.

YOUR

FORM
for the
Beeb Body
Building
packs

•Poshiice ana packftrg
FREE i f  more than
one pack is ordered
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USING a  lightpen really DOES mak(
light work  o f  entering data into you
BBC Micro.

Painting on the screen or selecting optior!
comes naturally with The Micro User lightpen

Children in  particular find i t  easy to  corn
municate with a micro this way.

With our ready-assembled lightpen come
full detai ls o f  h o w  t o  use i t  i n  your  owl
programs PLUS three pieces of software to ge
you started:
•  Pen tes t  — to set things up for your ow

micro.
•  Pendravv —an enthralling painting progran
•  Penbel l— an entertaining musical diversior

All in all, The Micro User lightpen is a reall
versatile add-on for your BBC Micro, with lot
of possibilities.

We'll b e  publ ishing l o t s  o f  interestir
applications fo r  the lightpen i n  forthcomir
editions of Micro User. But if you simply car
wait, incorporating a  l ightpen i n  your  osA
programs is simplicity itself.

And when you've done it, why not send
the results — you could become one o f  o
authors

What the Beeb Body
Building packs contail
•  Pack 9: Remember all those m i c r o  to control the stepping
vital appointments with the help of sequence. Pack 13 uses a
this real time clock, d e d i c a t e d  chip.
•  Pack 10: A high speed AID •  Pack 14: Turn your micro into
with many applications. For a  communications terminal by
instance, turn your microcomputer b u i l d i n g  an acoustically coupled
into an oscilloscope! m o d e m .  (Handset retainer not
•  Pack 11: A pulse rate monitor. i nc luded . )
Ideal for keep i t  fanatics and •  Pack 15; Add the tremendous
experimenters alike, p o w e r  of 4 extra User Ports to
•  Packs 12 and 13: Components y o u r  BBC Micro.
to control stepping motors in two •  Pack 16: The ribbon cable and
dfferent ways. Pack 12 uses the s o c k e t  needed for pack 15.

INEIMINI I I I IEMEIMI I I IMEIMISEIMMMMMINI IMMEIMIEMMEME1111111• • • • • • •111111111
Please send me: D e s c r i b e d  in issue N o .  A m o u n t
Pack 1.- .0 .19.95 J u l y  1983 page 83 0  f
Pack 2 f e  0 . 9 5  J u l y  1983 page 83 0  fO f

O f
CI I
ID f

Pack 3 .ii: 19.95 A u g u s t  1983 page 85
Pack 4 ,sel, 0 . 9 5  S e p t  1983 page 91
Pack 5 iii: £12.95 S e p t  1983 page 91
Pack 6 .4,  113.65 O c t o b e r  1983 page 69
Pack 7 ,ii.) f15•50 N o v e m b e r  1983 page 71 0  i
Pack 8 ..a; .06.55 D e c e m b e r  1983 page 95 0  f
Pack 9 a  £28.50 F e b r u a r y  1984 page 123 0  i
Pack 10 4i) 124.95 M a r c h  1984 page 132 0  f
Pack 11 4 '  i19•00 A p r i l  1984 page 118 0  f
Pack 12 * )  £24.95 M a y  1984 page 148 0  i
Pack 13Ci,- 09 .45  M a y  1984 page 148 0  f
Pack 14 (Ce £59.95 J u l y  1984 page 115 0  f
Pack 15 ,:A £44.95 A u g u s t  1984 page 117 0  f
Pack 16 4) £8.25 A u g u s t  1984 page 117 0  f
Pack 17 :.li 12015 O c t o b e r  1984 page 149 0  i
Assembled light pen d.; £18.35 0  i
Assembled sound to pattern converter 4, £22.30 0  f
Assembled real time clock £31.00 0  f
Testing sound to pattern converter a. 0 . 7 0  0  l
Assembled pulse monitor :4.: £25.50 0  f
Assembled digital to analogue converter Cdi 126.85 0  1 •

All prices i'orclude VAT  P l u s  p o s t  a n d  p a c k i n g  £ 1 . 0 0

Name

•  Pack 17: Ail  you need to n
a digital to analogue convene
(programmable as a waveform
synthesiser). You'll also need
ribbon cable (such as in pack
Aho available are a
full assembled light pen.
sound to-pauern converter, re
time clock, pulse monitor and
digital to analogue converter.
a small extra charge cons (rat
who run into Afficulty assent
pack 8 can send it in for test
it will be returned fully opera

- - - - - - - - - -

Address

POST TO: BBB Packs, Micro User, 1
House. 6 8  Chester Road,  H a i t i  (
Stockporl SK7 5NY.

Heusi, alto!. up to 28 dais for delive
Cheque so be made payable to Database Publications T o t a l  f
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OTEGREH LTD.
Ruch Gresley, Burton-on-Trent, Staffs DE1 I, W I
1: 0283 215432 T e 1 e x :  377106 Dealers, OEM & Education&
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A n n

from BBC Micro screen -1 size mode

Prints all BBC Micro
screen Modes inc.

Mode 7 _ i n  full colour

AMMO

a p ,

W l y  r e t c  a 0 , i t i N e t
I I  T a m p e t , t a t i n :Ompio

t Plat i l ingy i' t e  g i n g  1- II U M

I ,  n i t .  It- •r" 0  t i

' I t" IIIiiiiifflfl'ff "

OHM ; M O M
HMI 1 1
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. . . .  2 1 - -

aka,

e i t u o U l k i •

E 5 5 0 ( R e c .  price excl. VAT)
With Centronics parallel interface
and free BBC Micro dump listing.
, Prints overhead transparencies I
Options auallable:
•  Buffered RS232 interface.
•  Viewdata & RS232 interface,
•  Apple II interface.
•  IBM PC dump.

a.

Specifications:
640 dots/line + 1280 dots/line high resmode.
Double strike mode.
84 dots/inch both axes.
Friction feed rollpaper with single sheetfeed A4.
40cps in full colour.
Ink cartridges. 4 million character life.

t,-;•••••••• ,
•

44:R.77.1•••••••:-.-,, •
••;)1..,

' 0 0 e t  O p ,
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Unless you have a sideways ROM
board, every time you want to
change a ROM you have to delve
inside your BBC Micro. Constantly
replacing ROMs can also damage
their delicate pins. M IKE SMITH
gives a simple do-it-yourself answer
to both problems.

AS supplied, the BBC Micro can
physically accommodate only three
additional applications ROMs. If future
ROM changes are contemplated.
careful surgery has to be applied. Even
so, this may put the hardware at risk.

So far the solution has been to add a
sideways ROM board — complete with
associated decoding — to allow expan-
sion up to  16 ROMs. While i t  is
certainly convenient to have the most
frequently used ROMs permanently in
place, for many applications selecting
"ROM of the day" is just as convenient.

With this in mind, plus a few minutes
browsing through a bits catalogue, the
simple single ROM socket idea was
born.

It was simply a matter of making one
of the internal ROM sockets accessible
on the front of the machine. That dotted
box alongside the keyboard was just
asking to be cut out anyway.

For the selected ROMs to survive
repeated insertions, a  zero insertion
force (ZIF) socket is essential. This is a
lever-operated device that closes onto
the ROM pins after it has been dropped
into place.

Mounting the socket into the machine
is not unduly difficult, but does require
the addition of a mounting arrangement
to the keyboard panel.
: Examination of the panel reveals little

scope for  drilling holes, and conse-
quently any add-on hardware has to be
mounted from the lower left corner.

The following constructional details
supplement the diagrams o f  the
completed assembly.
O Make the bracket and pillar as
detailed in Figure
0 Remove the four screws retaining the
top cover of the ZIF socket, remove
cover and operating level.
O Drill IOBA clearance holes through
the depressions at each end o f  the
socket.
O Remove the top cover of the micro.
Using the top cover of the ZIF socket,

160 MICRO USER October 1984

Socket to
our micro

mark the outline for cutting, as shown in
Figure IL Cut away plastic until a
clearance fit is obtained.
El Remove keyboard panel, taking care
not to deform the connectors. Cut away
about 1mm from the cross rib of plastic
adjacent to the power supply, of width
equal to the 28 way ribbon cable. A
scalpel is all that is required on the soft
plastic.
•  Drill a 3,5mm hole in the keyboard
panel Dimensions are shown in Figure
I.
O Fit bracket and pillar assembly to
keyboard panel with 3mm screw and
shakeproof washer. (The bracket should
be given a  slight downward bend to
ensure that the leg bears on the panel.)
O Place keyboard and machine's cover
into position (no need to fasten anything
yet!). Place the ZIP socket on to the
bracket through the aperture, and mark
the fixing positions through the MBA
holes onto the bracket.
0  Remove cover and bracket. Dri l l
IOBA clearance holes a t  positions
marked. Fasten ZIF socket to bracket
with 10BA fastenings. Replace operat-
ing lever and top cover of ZIF socket.

0  The next stage is to connect the ZIF
socket to the sideways ROM socket.
Since I was unable to locate a 28 way
insulation displacement connector plug.
a 40 way plug was used, and carefully
cut to 28 way after pressing onto the
ribbon cable. Remember that the wire
numbers out of the insulation displace-
ment plug now alternate 28; I ;  27; 2;
etc. The diagram shows the routing of
the ribbon cable through the machine.
O The other end of the ribbon cable is
now formed into place, cut to length.
and connected pin-for-pin to the ZIF
socket.
O Mount the socket and bracket onto
the pillar, again using a  shakeproof
%vasher. Form the ribbon cable into the
well at the left of the keyboard, and plug
the IDC into a ROM socket.
•  Fasten keyboard and cover into
place, adjusting the bracket angle if
necessary.

Well, that's i t ,  constructionally
speaking. The only things that require
special attention are the assembling of the
IDC plug on the ribbon cable, and
ensuring tha t  there i s  pin-to-pin
connection accuracy with no loose
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Basic l iking details o f  28
way Z IP socket onto key-
board panel.
Socket support:
5mm x  0.8mm steel folded
to form 18mm leg.
One c o r n e r  notched t o
accommodate speaker.
Pillar:
Nylon spacer cut to 18mm.
Takes M3 screws.
All dimensions in mm,

rer into connect ions or shorts between adjacent
angle i f  p i n s .

It only remains to select ROM-of-
ionally t h e - d a y,  plug in (the right way up, of
require c o u r s e )  and power up your new toy!

-tg of the A l t h o u g h  I 've not experienced any
)Ie. and p rob lems  putting in a ROM with the
-to-pin m a c h i n e  switched on, it 's not good
D loose p r a c t i c e  and should be avoided.

RS 402-249
28 way Z1F socket

Figure I I

M3

4 - -  15 — 3
(nominal)

70

46

Drill M I 5

4 0

18

0 0 0

Cover panel

Keyboard
panel

1

L.

i t
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Elect ro magnet
to pull
motor spindle
onto tape.

PHLOOPY 100k N  Twelve foot long loop ofcartridge, shown not yet t a p e  freely packed
into

pushed fully home. c a r t r i d g e .

A 1 00k BBC-drive for E99 + VAT
We've done it! We've built a storage system for your
BBC Micro with the power and convenience of a
floppy disk drive, at a fraction of the price. Interface
to the BBC costs E26 + VAT and runs up to 8 drives.

PHLOOPY's special secret
PH LOOPY does not record on a

disk, but on a loop of quarter-inch
tape contained in a rugged
interchangeable cartridge.

The heart of PH LOOPY is a
unique "byte-wide" magnetic head,
that gives it its speed by recording nine tracks
across the tape. Typically, you can access a file in
only 3 or 4 seconds.

If you're used to waiting for a cassette tape to
trundle programs into your BBC, you'll be amazed
at PHI,OOPY's performance—up to 100 times faster.

Talking to your PHLOOPY
PHLOOPY's own software makes it
respond to standard BBC filing

system and Basic commands.
Programs written to run on

disk or cassette should
run on PHIDOPY
without problem.
And because your
PHLOOPY drive
contains its own

'rape drive
spindle.

Precision ground rubber
pressure roller.

"On-Klan!'
microprocom

Nine track
"byte•wide"

microprocessor — a second computer which does
most of the hard work i t  puts very little load on the
BBC. The on-board computer also checks and
automatically corrects any read errors.

Your PHLOOPY Library
PHLOOPY cartridges

hold a full 100k of data. You
can buy blank cartridges for
E3.75 each plus VAT. Many BBC
programs will be available on PH LOOPY.
Phi Mag Systems Ltd. PC) Box 21,
Falmouth, Cornwall TRH 311) Tel: (0326) 76040

Order Form
•  Please send me further details about the PHLOOPY 100k data
storage system tor the BBC Model B.
•  Please send me q t y  PHLOOPY starter pack(si for my BIC
Model B microcomputer, including PEILOOPY drive. BBC
interface, leads, connections, operating system in firmware, manual,
and two PHIDOPY 100kcartridges, at 1147.75 each including VAT,
postage and packing. A m o u n t
'Please send m e _ i i  city .ipacks of 5 PHLOOPY cartridges at t19.1
including VAT, postage and packing. A m o u n t  t

O R Pleasedebitmyenclose a cheque.P0 for E
Access card Number:
Your order willbe acknowledged within 10 days. giving a delivei)
Name
Address
Town: P o s t  code
Send this coupon to: Phi Mag Systems Ltd, PO Box 21, Falmouth,
Cornwall •I'lt 11 31'D. Telephone: Falmouth (03261 76040,
14 day money-hack option.
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Emmanuel St.

Our new Personal
Computer Centre

specializing in
the BBC Micro

with complete support

we know computers

a l M I N E E k

Business &
Professional
Tel N 2 1  65135

▪  •  •  •  •  •  •
•  OM •  •  1111 • II
•  •  •  in •  I n  •

Cambridge Computer Store
I &4 Emmanuel Street, Cambridge

H o m e  &
Educational

TPI D223 3SOE•

Expandable console for the
BBC Micro

As supplied to Universities, Colleges,
Schools, Business and Home Users.

Not lust a monitor/tv stand but an
expansion console which gives your
micro the professional look. Protects
and encloses your micro with room for
disc drives and 2ncl_ processor or
teletext adapter etc.. all untidy
connecting wires safely out of sight
within the console. Made of light yet
strong aluminium with a textured finish
in matching BBC colour. Available now
• bolt on extra module to the console
for further expansion options. YES this
console wil l  grow with your needs
Basic BBC console as shown £44.99

carriage

Bolt on expansion module
£14.99 + E2  p&p

SPECIAL TORCH MODEL
AVAILABLE: £46.99

• E 4  carriage

Matching Printer Stand, can double
for VDU Stand over the micro —
only £14.99 +  12  carriage

ELECTRON CONSOLE 4 1 1 1 1 1 1 a r a m
The console will house the ELECTRON
and will safely support the expansion
interfaces which wil l  plug into the rear
of the micro and will support the VDU
at eye level. Tidies up all wiring
between the micro, cassette and VDU.
The console stores the cassette and
tapes and will allow space for drives at
a later date.
Electron console as shown
£34.99 +  E3 p&p

Mail  order only - viewing by appointment
Please add 15% VAT.

For further information or send cheque to:

S i l e n t _ _
C O M P U T E Q S  2 7  WYCOMBE ROAD, LONDON N17 9XNTEL: 01-801 3 0 1 4  124 Ht Ansaphonal

07fri• 1161-456 4151Ittowi
a u t . a i

that's the natnber you'll need for Microweb, the most exciting
bulletin board around for the BBC Micro.

On Microweb you can browse through the hundreds o f
fascinating messages left by  other users, and add your own
contributions — you'll be amazed by the number of  interesting
people you'll come across on the board.

You can have your programming problems answered by
experts, download software, and catch up with the latest news.

In the few weeks it's been in existence i t  has become the
ultimate forum for all ABC Micro users.

So if you want to join in the liveliest conversation ever between
ABC Micro enthusiasts why not log on? We'll be glad to hear
from you. All you have to do is dial in via a 300 baud modem withsuitable software.

And if  you're looking for the kit to get you started, why not try
Pace's Commstaritmlem combination?

AS Microvveb h a s  proved, communications i s  t h e
fastest growing field in microcomputing, and we wantYOU to be involved.

So we're offering a unique starter pack — the superb
Commstar/modem combination f r o m  Pace ,  A n d  i tcosts just E139.95.

Commstar w i l l  tu rn  your  micro in to  a  versati le
terminal  t h a t  w i l l  a l l o w  y o u  t o  access  m i c r o s ,
mainframes, viewdata systems and bulletin boards
including Microweb and Presto!.

The modem is ideal for making use of Commstar's
many exciting facilities,
and w i t h  i t s  push
button controls it
couldn't be easier
to use.

At the Micro User
we're very impressed
with this matched pair,
and we're sure you will be

Name

Address

P e e /

8 weeks • introductory membership
of Prestel/Micronet b e  90.110n
to all readers wItose ()rotors arepostmarked

 October 1 b e f o r e , 1984
to0-

tinil.11..11111111EMIII.11•11•11•111M1111111111111.1.1111.1111.111111116
Please send ma C o m m u n i c a t i o n s  packs at the total price

each (includes VAT, post and packing).
D I enclose a  cheque/PO f o r  f

Database Publications Ltd. m a d e  payable t o

111
111

1

111
Europa House, 68 Chester Road, Hazel Grove Stockport SK7 5A'Y,

P l e a s e  allow la deVs deliveY Iillownimmonnumommoommonnommonnolo
October 1984 MICRO USER 1 6 3

EJ I wish to pay by 0  Access ° V i s a

No.    e x p i r y  date

Signed

Post to: Communications Offer, Database Publications Ltd,



CARDEZ
LANGUAGE LEARNING AIDS FOR

FRENCH, GERMAN & SPANISH

R3P Ma:12V • H e  t 2 N
SPEC/Pall (1849-

As used in numerous schools and colleges these programs provide a
highly Successful a id to modem languoge teaming Each cassette

ordains a  SOphishcated control program and a  comprehensive series of
ocabulary lessons which can be used in a variety al Sell-paced teaming

and test modes Words. phrases etc are displayed with all necessary
ccents and special characters, different colours are used for masculine,

feminine and neuter words to ossist gender learning

The programs are suitable for beginners. 0-level and beyond os simple
ornmands enable new lessons in vocabulary or grammar to be created
by the user, edited as required, then pemionently saved for later use

Invaluable lot homework and exam revision!

wo cassettes ore available for each language, together these contain a
ocabulary of thousands of words, Level A provides 16 lessons in general
bpects. Level B provides a turthrm 16 lessons including adjectives, odverbs

and tufty coniugated verb lists
Available from your computer store or by  mail order Price S9,95

Also Available -ANSWER BACK General Knowledge Quiz- Price £1095

"1 • .t 1 1 1 . 1 2 ;  Ewa!
1111112- 1111li " l i t h  H i l l '  ! W i l l i11,4w %::•  -  1.. I n -0 ,  . r „ w • A  •  la

SIV1OS Software 1 Piignms • -  Harlington. DUNSTABLE., Beds LUS OLX
Toler • , e  (05255)

Pleose supply the tollowing programs
The Ftemn Mistress Level A a  Se 95 C  T h e  French Mristress Leve4 B A S9 95 D
The German Wa le ,  Level A a  59.95 L I  T h e  German Masher teveL 6  4  59.95 D
the Sparbrsh Tutor L e v e l  A A 5995 0  T h e  Spanish IWO, L e v e l  8 a  59.95 LI
ANSWER BACK Quiz (Senior) 4  510.95 0

have a BBC/Electron/Spectrum computer (delete as necessary)
Mr/Mrs/Miss . . . . . .  .........

Address

• ,  P o s t  code
I enclose a cheque/postal order tot S p a y a b l e  to KOSMOS Software

KOSMOS SOFTWARE
1 Plignms Close, Horlington, DUNSIABLE Beds t U 5  6LX
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Disc Drive Multiplexer
* N o  switches
• N o  software
• N o  extra cables or connectors
This is a very simple low cost alternative to buying a disc d
every BBC machine. This unit allows up to 4 BBC computers t
the same single or dual disc drive using the standard DFS com
The unit operates by electronically switching the disc interface
The multiplexer copes with simultaneous access and will run
or more BBCs disconnected or turned off. The unit is ideal Cr
schools and offices and saves having to purchase several drivt
to E500 each.
The unit is complete with 5ft. cables as standard but cables ur
can be supplied. The multiplexer has it's own power supply
Prices: E 7 5 , 0 0  for a dual unit with 2 x 5ft. cables

E135.00 for a quad unit with 4 x Sit. cables
Plus 15qt V,A.T.
Postage itt packaging 0.50
Extra cable at 60 pence per foot.

VIA Board
This extension board gives the user 3 extra VIAs (equivalent
ports). The connection is made to the I MHtz Bus and the VI/
decoded to appear in pages & FC & FL). Up to 4 boards can
chained to give 12 VIAs.
The hoard can be powered from +5v, +12v DC or 9v AC.
Price 0 0 . 0 0  each plus 15(7, V.A.T.
All products will be supplied on a Sale or Return basis to
Colleges and Government Departments.
For further details contact:
BENWICK ELECTRONICS
5 Church Street. Wimblington. Nr, March, Cambs.
PEI5 OQS
Tel: M a r c h  (0354) 740508

for your BBC Micro & Electrc
• Engineered in top

quality high impact ABS
-  very tough

• Super  textured finish in
cream to tone with your
BBC Micro

• Looks  good in the home
• Gives  excellent

protection
• Idea l  for schools and

colleges

BBC Cover: E 10 9
t+1-1,55

Electron Cover El
(44-1.00 P&

- T O P  QUALITY MONITOR STAND
A h i g h  qual i ty  steel  s tand  designed t o  combine a
appearance with high rigidity. It bridges the BBC Micro a
used with our hard cover. It has solid rubber feet and has
stove enamelled textured finish to match the BBC Micro
dims. 455mm x 2 60mm. Overall height 105mm. Price: f
(2.00 Post & Packing).

> 1 Please send me
BBC covers n i  Electron covers =  S t a n d s =

I enclose a cheque/P.O. for E
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Address
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THE following short program came
about while writing a  small machine
code game for my children.

Being something of a novice I didn't
know how to output decimal numbers
from the machine code so I decided to
let Basic do it.

Using ? and ! was inexorably slow, so
I decided to write directly to the integer
variables and print them out instead.

Fine, but where are they stored?
After much delving into back issues of
The Micro User, I eventually came up
with the following program:

10 66664400
20 FOR integerx0 TO 26
30 PRINT 'thiseinteger44);1
40 PRINT CHRS 164fintegen;

CHRS (37);"1
50 PRINT ••!(baseinteger441
60 NEXT
This is the program structure:,

10 Integer variables are stored from
84400-S472 so set base to 84400.

20 T h e r e  are 27 integer variables
/11'-Z% + (6)9'4'9. so the FOR
NEXT loop gives an offset from 0
to 26.

30 E a c h  variable is stored as four
bytes in  memory. hence their

I .

Write directly to
integer variables

it's a lot quicker
than plinging!

By MARCUS
ADAMS

location is given by base + integer
*4.

40 CHRS(64)  +  integer gives the
Ascii character corresponding to
the variable's name, for example
CHRS(64) +  2  — "B— and
CHRS(37) is a %

What the competition
hasn't been waiting for.
Latest version of Forth for the BBC
Os not rehashed Forth 79 Code)

Unique Stack Display Utility S COFT W A R EtouLT1 - FORTH 83

I.ne Font. Lpron :or the BBC Micro that makes all others
out of date.

It's Multi-Forth 83 from David Husband who has built his
reputation for Quality Forth products with his 7)(81-Forth ROM,
Spectrum Forth-I/O Cartridge and now New Multi-Forth 83 for the BBC
Micro. This is not rehashed Forth 79 Code, but a completely new
version of the Forth 83 Standard. It's unique in that it Multi-tasks, and
therefore the user can have a number of Forth programs executing
simultaneously and transparently of each other.

Multi-Forth 83 sits in the s,deways ROM area of the BBC along
any other ROMs in use. It is compatible with the MOS, and

specially vectored to enable a system to be reconfigured. It contains a
Standard 6502 Assembler, a Standard Screen Editor, and a Unique
Stack Display Utility.

With this Forth, David Husband has provided the BBC Micro with
capabilities never before realised. And being 16K rather than 8K is
twice the size of other versions. Multi-Forth 83 is supplied with an

f o r  ( c )
131B
M l = r c o

50 U s e s  the indirection operator to
PEEK the value of  the variable.
Default output of the routine is in
hex but this can be changed by
removing the

The program has been expanded here
for clarity, but can just as easily be put
onto one line or in a function key.

Also, by replacing line 50 with:
1(bitefinteger44)0

all of the resident integers can be set to
zero or any other number you choose.

16k Eprom type 27128

Multi-tasking operating system
for Real-Time use.

extensive Manual (l 70 pages plus) and at 140+ VAT it is superb value.
Order it using the coupon adding 12.30 p&p(15 for Europe, 110

outside) or if you want more information, tick that box instead. Either
way, it will put you one step ahead of the competition.

N M =
Please send me MuiteForth 83 tor BBC ki.cro 140 A T  Deduxe Syslem ,nc Disc 8 0  • VA—
•h(oues to Sk yw,we Software Readers' AC (or enter visa No

111111111111 H  M A U  MO ZEICPlease send me more ,nfor
MulteForth 83

D  IX8 I -Forth R.,-••••.1
Address  1 1  Spectrum Fr • '

N a

ivgeIMPost code
SuazEC.T TO AVAILA8ILITY. FOR 0 0  ',ONWARDS B E I 9

Bill 4PW• Deiiet, frigland Tel 0201)302385 S O F T W A R 1

Send ro Skywave Software, 73C urzon Road: ti•O Urne,,,OUth

MULTI-FORTH 83 FOR THE BBC MICRO
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What has the latest
Electron User got for

BBC Micro users?
The answer's simple
LISTINGS!

Pages and pages of  them. Games, graphics
demonstrations, utilities, they're all there. Also
there are hardware reviews, hints and tips,
regular features like Casting Agency and
Sounds Exciting, Pete Bibby's beginners articles
and the graphics series.

All Electron User listings wi l l  work on
BBC Micros with OS 1.2 and Basic It Even
with Basic I machines and earlier OSs the
vast majority o f  the programs wi l l  work
without modification.

October sees the start of a great new series explor-
ing the Electron's SOUND command. There's also a
sound generator from Roland Waddilove, to help you
create your own noises. Arcade game freaks will find
all the action they crave in Breakfree while Alphaswap
gives the more cerebral something to think about. Our
reviewers assess the First Byte printer interface and
Acornsoft's FORTH while the beginners article con-
cludes the FOR N E X T  saga. With a multicharacter
generator, a palindrome tester and yet more sideways
scrolling, it 's the best issue yet.

N o w  on sale a t  your  newsagent ,
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COMPUCHIESS

MICRO
ENGLISH

A COMPLETE ENGLISH LANGUAGE COURSE

OF 24 LAST TO USE PROGRAMS ( L c ! )
FOR '0 LEVEL SELF TUITION OR REVISION

I C I
26 Avondale Ave.
Staines, Middx.
Tel: 0784  58771
24 hrs. Orders

Proudly presents
CHESS ANALYSIS

SYSTEM (CAS)
CHESS DATABASE for the BBC Model B (OS 1.2)

•  EASY TO USE structured •  UPTO 2000 MOVES in a file,
database.
•  MOVES, VARIATIONS AND •  EDITOR to update files.
COMMENTS in a file.
•  ANY NUMBER OF GAMES in a •  AUTOMATIC game index.
file.
•  START GAMES from any position. •  SAVE to tape or disk.
•  M A N Y  REPLAY OPTIONS include: AUTOMATIC RESET to
selected position: JUMP backwards and forwards in a game, TEST
YOURSELF against the data file.
•  LARGE DISPLAY of board and pieces showing current position.
•  Yo u  can use CAS to :  BUILD AND UPDATE your personal opening
system: RECORD AND ANALYSE games including POSTAL CHESS
games with dates: ANALYSE POSITIONS, e.g. analyse variations on
adjourned games.

In addition Compuchess provides data files containing instructional
and reference material for use with CAS. Many more will follow.

CHESS AUTHORS We are seeking chess material suitable for
publication in data files N o  programming knowledge is needed! We are
also seeking a strong machine code chess playing program. Excellent
royalties will be offered.
ALL GOODS DESPACTCHED WITHIN 5  WORKING DAYS. PLEASE
SEND ORDER & CHEQUE/P.O. TO COMPUCHESS,  Homdals
A ,  A t t a l l a  Industrial Estate, Co. Durham DI-6 60R.
Tel: (091) 2854325.  Educational & dealer enquiries welcome.
VAT llio• 257  87TO 30_

Name   C h e q u e / P O .  for

Address

P o s t code
Please tick boxes as appropriate
CHESS ANALYSIS SYSTEM 40 track disk 0  8 0  track disk 0  111.96
CHESS ANALYSIS SYSTEM Tape version 0  19,95
TAPE TO DISK UPGRADE Send old tape 15_00
DATA FILES: Banoni Li F r e n c h  IT
°miens Gambit Declined 0  Queens Indian
Kings Indian Li Grunfeld
Nitro° Indian 0  Sicilian
*3 or more only 12.50 each Supplied on tape but CAS allows disk users to
transfer data files easily to disk. OR add 12 00 to supply all data files on a single
disk Please state whether 40 track 0  or 80 track 3
Price inc VAT  & P&P

(2.95 each

BBC Micro
ZX Spectrum
unexpanded VIC
Electron
ZX81
Apple
PET
Commodore 64
Dragon (book only)
All software for the
above computers.

MICRO E N G L I S H  (BBC, Electron) complete English Language
0-Level  se l f - tu i t ion  o r  rev is ion  course  o f  2 4  programs,  2
disksitapes. E24.50.
MICRO M AT H S  24 program revision or self-tuition course to 0-Level
124.50 Io.tcept2)481 112.001.
BRAINTEASERS 188C, Electron. CBM 64.  Spectrum. Dragon. Vic)
15.95. •-This book is a  collection of 29 program listings, each one an
interesting and amusing rnarrerve You' l l l ike rfrrs E L E C T R O N  USER
A N I M AT E D  ARITHMETIC Teaches using moving colour pictures (not
words Ages 3-8 16.50 (disc C7.501.
MASTER M AT H S  (Apple. Pet and CBM 64 only). 50 program 0-Level
course or teacher's aid. amazing graphics.
".._ t h e  programming standard is high-. TIMES EDUCATIONAL SUP.

Immediate dispatch of Micro English, Micro Maths, and Master
Maths. Phone or send orders or requests for free catalogue I200
programs) to:

World leaders in Educational 500,Vit

VISA

GENEROUS TRADE
DISCOUNTS.
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PRINTERS ** EX VAT

HAl
HR15 E445.00

E329.00
I t  35.00

HHR111155 sKneeyeblotaeredd er E185.00
HRI5 Tractor Feed £62.00HR25 (549.00
2000 20cps £240.00630 APi f  1315.00
Sheet Feeder £490.00
6100 18cps (325.00
2010 Serial 20cps E545.00
2030 Parallel 20cos £545.00
3510 Serial 35cps E1049_00
3530 Petal's I 35c ps E1049.00
7710 Serm155cos £1440.00
2730Parailel 55cps El 4A0,00
11/40 RO
11/55 RE)
9045 RO

£1185.00
E1370.00
E1550.009/55RO E1900.00RPINX)S E895.00

RPICEIOS E1190.00
PPI600S FLOWRITER 81c £1249.00
RP1600S FLOWRITEA
IBM PC £1299.00
RP1600S Sheet Feeder E459.00
RP16005 Tractor f  138.00

SPECIAL REDUCTION

DISC DRIVES FOR firm.
BBC COMPUTERS IL95

BBC
MICRO COMPUTER

IN STOCK

6502 + Z80 SECOND
PROCESSOR • BITS%
WE ARE SPECIALISTS - WITH
OVER 400 ITEMS JUST FOR
BBC/ ELECTRON ON
OUR PRICE LIST

PHONE
BURGESS HILL

(04446)45636
ask about our Mamtenance Agreement

ACORN
C PUTER

michael
Business Sysicins Ltd

195 LONDON ROAD BURGESS HILL SUSSEX
m m n n e n s m i l "

0  PERFECTION ASSUREDSKC
MINI FLOPPY DISK

5I"thskettes
Certified for Single OR Double
Density media with hub tingPRICES EXC VAT

48 pi  suitable for 40 track
813 Mt suitable for 80 luck

VIDEO TAPES
VHS E - 1 8 0  E41.00
Beta L - 7 5 0  £44.00

Computer
Cassettes

FLOPPY DISK MEET ANSI, DIN, ECMA, IBM,
JIS AND SHUGART SPECIFICATIONS.

EVERY DISK IS CERTIFIED AND
GUARANTEED TO BE 100%
ERROR FREE.

MO I -StS 48 tpi
MO1 DS'S 48 tpi

CtS 48 ma
OM I -00 SI 98 lei
MO2-0EI0fS 96 to

MDI DO SIS 96 rpi
PRICE PER

BOX OE 10

PLEASE ADD
15% VAT
TO ALL
PRICES

PRICE PER
OLIANTITY D I S C
1-10 10-40 50 -90  100+
1,81 1.11 1 . 1 2  1.05
1.70 1.23 1 . 1 7  1.10
2.00 1.44 1 . 3 7  1.29
1.86141 1 . 3 5 1  28
2.33 1.78 1  58 1 50

CARRIAGE CHES.
PLEASE SEND E2

FOR BOX OF 'UN-
ARY QUANTITY

ABOVE 10 ALLOW
£5 FOR NEXT DAY

DELIVERY,

a l  p l a y i n g  lime p e r  100
CIO 1 0  minutes E 2 3 . 0 0
C15 1 5  minutes 1 2 4 . 0 0
C20 2 0  minutes 1 2 5 . 0 0

High quality low noise cassette tapes Short play. leaderless
construction tor use with computer cassette systems. Each tape in
individual plastic library case with index card.

HOW TO ORDER For disks add 50p per box of ten for p&p. First class
mail for small packets n e x t  day delivery for heavier ones. For
cassettes allow E5 carriage costs (min order is 100) for next day
delivery. PoStIcarriage Costs. add VAT.

774P.V. TUBES E 3
Dept. D
104 ABBEY STREET, ACCRINGTON, LANCS BB5 1 EE.
Tel: (0254) 36521.(0254)32611
Telex: 635562 Griffin G for PV

V.

56611 UNBELIEVABLES A V I N G S
COMPUTERS

EX VAT
APRICOT F l  - from E 6 7 5 , 0 0
APRICOT P o i n t  7 horn E 2 9 5 0 . 0 0
APRICOT P O R T A B L E  from £ 1 4 4 5 . 0 0
APRICOT 2 5 6 K  315Kx2 MONITOR r i n s • o o
APRICOT 2 5 6 K  720Kx2 MONITOR £ 1 5 4 5 . 0 0
APRICOT X i  256k 10MB MONITOR E 2 1 9 5 • 0 0
CIFER 9 0 0 0  Multi User21MB E 5 0 9 5 . 0 0
COMMODORE 8 2 5 0  DISK DRivE E 7 8 5 . 0 0
COMMODORE 6 2 9 6  0 9 5 . 0 0
COMMODORE S X - 6 4  PORTABLE ( 6 7 5 . 0 0
COMMODORE 6 4  £ 1 5 6 . 5 1
COMMODORE D I S K  1541 E 1 6 5 . 2 1
COMMODORE I B E K  PARAILELINTERFACE E59.50
COMMODORE 1 5 3 0  C2N CASSETTE 0 2 _ 0 0
COMPAQ E l  ns.00
KA YPRO l l  E 9 4 5 . 0 0
KAY PRO 1 0 M B  E 1 9 9 5 . 0 0
OLIVETTI M 2 0  160KB 21,320KB Drives E1295.00
OLIVETTI M 2 4  128KB 2x360K8 Drives (1651300
OLIVETTI M 2 4  128KB I OMB Herd Disk £3315.00
SAGE 1 1 8 I V  P O A
SANYO M  BC 555 128K 2x160K Drives C795•00
siniuS 2 5 6 K  10MB E 2 8 5 0 . 0 0
SIRIUS 2 5 6 1 (  2.4M13 E 2 0 9 5 . 0 0
SIRIUS 1 2 8 K  1.2MB £ 1 5 4 5 . 0 0
SIRIUS M e m o r y  Expansions from £ 2 2 2 . 0 0
SIRIUS E x p r e s s  Acceierator Boards P O A
PLUS 5 E x t e r n a l  Hard Disk Onves P O A

** SOFTWARE **
ALL MAJOR SOFTWARE PROGRAMS SUPPLIED AT

LOW COST
WORDSTAR E 1 9 5 , 0 0
OPEN ACCESS E 3 6 0 . 0 0
LOTUS 123 £ 2 9 6  00
SYMPHONY E 4 9 0 . 0 0
MULTIMATE E 2 4 0 . 0 0
D BASE II £ 2 8 0 . 0 0
DMS DELTA E 3 9 5 . 0 0
FRIDAY £ 1 3 5 . 0 0
FRAMEWORK E 3 4 5 . 0 0
Not only do we otter top quality products at low
prices. We also support and develop Software with
the assislance of our long esiablished software
dept

** MATRIX PRINTERS **
ANADEX O P . 6 5 0 0  500c ps
ANADEX W P - 6 0 0 0
BROTHER E P 4 4
BROTHER H  R5
CANON P W 1 0 8 0 A  160cosINLO)
CANON P W 1 1 5 6 A  160cpstall0)
EPSON R X 8 O T  100cps
EPSON R X  BOF1T 100cps
EPSON F X 8 0  16Crcps
EPSON F X  100FrI 160cps
EPSON L O  1500 200cps (NLO)HONEYWELL F r o m
MANNESMANN MT80800PS
MANNESMAN M T 1 8 0  160cpsINLO)
NEC P I N W R I T E R  P2(P)NEWBURY
NEWBURY
OKI
OKI
OKI
OKI
SEIKOSHA
SHINWA
STAR
STAR
STAR
STAR
STAR
STAR
TEC
TOSHIBA
TREND

ORE 81350 3001pm
ORE 6925 240cps
82Al20cps
84A 200c pa
OKI 92P 160cps
OKI 2410P350cos
G P100A
CP80 Model I/ FT
DELTA 10 160cOS
DELTA 15180cps
GEMINI TOX 120cps
GEMINI 15X1200PS
RADIX 10 200cps(N10)
RADIX 15200cp5INICI)
1550 12000S
TH2100H192cps
930 200c os NL080cos

MAYFAIR
MICROS
BLENHEIM HOUSE, POOMORE ROAD,LONDON SWI8 lAJ

EX VAT
£2019.00
E1808.00
El 99.00
Ei 29.00
£279.00
E339.00
(195.00
£220.00
E324.00
£430.00
(895.00
E375.00
£199.00
E590.00
E535.00

E2095.00
(1385.00
E255.00
E630.00
(379.00

E1535.00
E165.00
E175.00
E319.00
E435.00
1189 00
E285.00
E449.00
E549.00
(465.00

£1276.00
(1350.00

TEL: 01-870 3255
We accept oflib,41 orders iron, UK Government and
Educational Establishments, Mail Order and Export
Enquiries welcome. Callers by apporntmeni.

BROTHER
BROTHER
BROTHER
BROTHER
BROTHER
BROTHER
DA ISYSTE P
DIABLO
DIABLO
JUKI
NEC
NEC
NEC
NEC
NEC
NEC
°LIME
OUME
OUME
QUME
RICOH
RICOH
RICOH
RICOH

RICOH
RICOH
SMITH
CORONA
TEC
TEC
TEC
TEC
*

CIF ER
HAZE LTINE
QUM E
TELEVIDEO

MANNESMANN
GOULD

** DAISYWHEEL **

*

TP1 12cpe E 1 9 5 . 0 0
S TARWRITER Fl D40 40cps E1395.00
STARWRITER FI055 55cos 11235.00
Sheeffeeder f  459.00
Tractor E 1 3 8 . 0 0

VDU's & TERMINALS **
T4 E 7 6 0 . 0 0
ESPRIT Fixed Keyboard E 3 9 5 . 0 0
0111 103 (VT100 VT1311 £ 6 9 5 . 0 0
910 E 4 8 9 . 0 0

PLOTTERS **
PIXY PLOTTER E 4 9 5 . 0 0
PLOTTER P O A

October 1984 MICRO USER 1 6 7



Paged Ram listing

From Page 78

10 REM *************************
20 REM *
30 REM * PAGED RAM
40 REM * b y  6.A.PHILIP *
50 REM * I C /  MICRO USER *
60 REM f t i t i f f i i t i f f l i f i A R M I t t l i t
70 osrdch=1FFE0:oswrch4FFEE
80 osnewlcIFFEliosbyteg&FFF4
90 FORI7.:0 TO 3 STEP 3

100 1148000
110 COPTI%
120 Jae \for explanations see arts

cle
130 JMP langentry
140 JMP serviceentry
150 EQUB &82
160 EQUB &II
170 EQUB t01
180 .t i t le
190 EQUS 'RAM"
200 EQUB 120
210 EQUS '1.00'
220 EQUB 1(00
230 EQUS "IC11984 S.A.PHILIP°
240 EQUB &00
250 .serviceentry
260 PHP
270 CMP #4
280 BEQ unreccome
290 CMP 19
300 BEQ help
310 PIP
320 RTS
330 .help
340 PHA
350 TYA
360 PHA
370 TYA
380 PHA
390 JSR osnewl
400 LDX 10
410 .titleloop
420 LOA title,X
430 JSR osorch
440 INX
450 CPX #8
460 BNE titleloop
470 JSR osnewl
480 .out
490 PLA
500 TAY
510 PLA
520 TAX
530 PLA
540 PIP
550 RTS
560 .unreccole
570 PHA
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580 TO
590 PHA
600 TYA
610 PHA
620 LDX #0
630 .unrecogloop
640 LOA (IF2),Y
650 CMP title,X
660 ENE notthisroe
670 INV
680 INX
690 CPI #3
700 ONE unrecogloop
710 LOA tl(F21,Y
720 CMP #ASC("L1)
730 BEQ languageentry
740 JMP desonstration
750 .notthisroe
760 JMP out
770 Janguageentry
780 LDX tF4
790 LOA 11&8E
800 JSR osbyte
810 .exit
820 PLA
830 PLA
840 PLA
850 PLA
860 LDA 10
870 RTS
880 .langentry
890 CLI \enable interrupts
900 .delionstration
910 .hexandasciiduep
920 LDA 01(80 \start from 118000
930 STA &F3
940 LDA 10
950 STA &F2
960 .newblock
970 LOX 00 x  holds no of lines
980 .newline
990 JSR osnewl \blank line for neat

ness
1000 LOA tiF3 \print address
1010 ISR hextoascii
1020 LOA &F2
1030 JSR hextoascii
1040 JSR space \space for neatness
1050 LDY #0
1060 .hexcontents \p r in t  ?&8000,Y
1070 LDA \ i n  hex
1080 JSR hextoascii
1090 JSR space
1100 INY
1110 CPY 08 i n  blocks of 8
1120 BNE hexcontents
1130 JSR space
1140 LOY #0
1150 .asciicontents \and then in ASC

II
1160 LOA 11F21,Y

1170 CMP #32
1180 BCC printadot \A<:31 not contre

1190 CMP #127 \ o r  user charade
rs
1200 BCS printadot \A)=127
1210 JMP print
1220 .printadot \print a dot instead
1230 LDA •ASCO.°1
1240 .print
1250 JSR °parch
1260 INY
1270 CPY #8 \in blocks of 8
1280 ONE asciicontents
1290 CLC
1300 LOA &F2 \increase address by
1310 ADC 18
1320 STA IF2
1330 LDA 1F3
1340 ADC 110
1350 STA &F3
1360 INX
1370 CPI 18 \14 lines yet?
1380 BNE newline
1390 JSR OMNI \blank line for nee

ness
1400 JSR osrdch \wait for instructim

RS
1410 CMP 1132 \space bar?
1420 BEQ newblock \yes - print block
1430 JSR osnewl \no  -  print blank

line
1440 JMP exit
1450 .hextoascii
1460 PHA
1470 LSR A
1480 LSR A
1490 LSR A
1500 LSR A
1510 JSR printascii \  and print each
as
1520 PLA

cter
1530 AND tiff
1540 JSR printascii
1550 RTS
1560 .space
1570 LOA #32
1580 JSR °porch
1590 RTS
1600 .printascii
1610 CLC
1620 ADC #48
1630 CMP 158 \for 0-9
1640 BCC over
1650 ADC #6 \for A-F
1660 .over
1670 JSR osech
1680 RTS
1690
1700 NEXT

\then exit
\split a byte into
\two nibbles

\ an ASCII chara

\ 0 to F

\print a hex nastier

This listing LS included ix Ma
month 's cassette tape offer. See
order form on Page 117.

teleph
Ordi

514 if

FREI-
SHE
PRI%

DOT
EPSON
FX80

.EPSON
EPS01%
FASO Ise
characier
quick k m
addres%at
character
compatib
RS-232C
f X 8 0  1,, p
single shc

HIN
P 8(

80 colurp
and adiu
Iced, hi-t
Seeking I
Nock gri
and cinp
and bort

BRO

1
13 CPS.

.up to lh
•shodow
underhi
Kcyhoa

\ in ASCII ie 0448 Shecl i l
Tractor



v v efr,
ephent
orders

514 5271
The Twillstar Reliability.It's what makes us

The Leading Computer Shop!
*  TAKE ADVANTAGE OF OUR 24 HOUR TELEPHONE ORDERING SERVICE *

PRINTERS
FREE IN TERFACE CABLE 500
SHEE IS' OF PAPER WITH Al.!.
PRIN I IRA'

PSON
X80

T MATRIX t  389

HINWA
P 80

BROTHER HR15

PSON R80
PSONFX100 E 4 8 9
'so is even faster. An astonishing i 60
racters per second. proportional Npacing.

tek forms tear-off, superscripts. subscripts. dot
ressable graphics and doyyn loadable

anew rs set, Standard Cenironics parallel
nipatible interlace with optitmal
5-2.12('/eurrent loop and IEEE interfaces. The
1(1) is pin fed and friction fed and can feed

ogle sheets (optional tracior feed).

column. friction
d adjustable tractor

hi-direclional logic
eking HI-RES graphics and
ick graphics sub and super scripts. condensed
d emphasised print, and underlining vertical

honionial ilabs, self test, italic print. etc.

£230

'PS. In. 12. 15 ( ' IP and proportional spacing
p to 165 characters per line. colour printing,
;Klink printing. superfsub script, auto
nderlining. text reprinting. 1K Buffer Standard.
eyboard  1 6 0
vt Feeder i n t

ractor Unit  £ 1 0 9

17 R ENNA ROAD • SOUTHALL. MIDDLESEX
TEL: (01) 574 5271 • TELEX NO. 25247 TIL

MONITORS
ALL MONITORS COME WITH
FRET: CONNECTING CABLES

f215

TV/MONITOR
£249

iwillstar ComputersLimited

NOVEX 14"
MONITOR
I.tm -cost model for
personal computers
14- Screen colour
display. R.G.B. and
composiie inputs.

Ss itch to all im 1114 inhlor to be used ;is green
screen monitor, Switch mode auto-regulated
power supply. Professionally-styled Metal-
Cabinet in BM" Micro-colours.

TV /MONITOR
this r i r  Montt.," is not a moditi,..1 isfet.i,isin n . i  n I s
Slimitors I  a 14' TV/SliLnuot L%ht(h h.i hc,in
designed to rierfiniti both lunetions. II has RC B and
Composits I itiro and sound. R A  ift Lahts. lor a KM • is
supplied as standard. R e m o t e
MICROVIT•C 14'. Colour Sliinitors
\licr,ss i s 1431 14 Sid.

Sled. RL,
C199,11111
C.145.00
£14204)

DISK DRIVES
TEAC DISK DRIVES
INCLUDES FREE CA BLLS. F U RVAT T I V G
DISK At .W.AVLIALS

TEAC5SA SiS 40 1 RACK
100K Single f  140.00
200K Duni   £ 2 8 0 . 0 0

TFAC. 55E VS MO TRACK
2(50K Single   . f .  190.00
401) Dual   t . . 1 8 0 . 0 4 )

TEM'  55F DiS 80-MACK
400K Single  f  220.00
SINK Dual  £ 4 4 0 . 0 0

Poser Supply Unit ( O p t i o n a l )    f 2 9 . 0 0
40/M0 Switch   f  8.00

ACORN SPEECH SYSTEM
i ilk Nk NIk• Ill a  Speech Pti icessor

special 51111) L ailed a Phrase Rk..;1(1 ‘ 1 0 1 1 4 . 1 ' . .
I H (  )  \ I )  •

lie Speech r i o e , , , o t  cont i lms a digital b i te r
is hid' is ralher like a computer yersion , t  the
h u m a n  %AK'i I  I ra t ' t  I i  r e l i es  l i i i  b e i n g  t e l  t o  a Laos '
number 'LI parameters to prod ike  the neces,at%
sounds lo f  makint.t. speech
155.00

DAISYWHEELS
079

,T17,-r.-:-• ;47.7_1 ,JUKI  6100
20 CPS may
(11 ("PS
Shannon text,
10. 12.16 UPI
and proportional spacing up lo 220 characiers
per line. diablo protocol. Bold. shadosy printing
and underlining.

WORD PROCESSING
PACKAGE

• E w l

: : : : • • • • • • • • • • • • •
eammenowno•o•

£1,260

BBC Model B plus Disc Interface fitted view.
VDU Green Monitor. Daisywheel Printer. 200K
Dual Disk Drives and manual and formatting disk
Only 0.260 (inc. all cables)

NOWro
You may purchase any ofthe items listed by
cheque made payable to: Twillstar
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 within 24 hours, subject to
availability. All prices inclusk c of 15', VAT.
ADD £2.50 P&P for orders below £150.
OVER. ADD DI MP. CREDIT CARD
HOLDERS MAY ORDER BY
TELEPHONE. GIVE CARD NUMBER.
NAME. ADDRESS AND ITEMS
REQUIRED. PLEASE NOTE VAT IS
NOT CI I ARGED ON EXPORT •
ORDERS. EXPORT CUSTOMERS •
PLEASE RING FOR DETAILS OF MP.
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Wampus listing

From Page 85
100 REM mittmmilfloaftm
110 REM.
120 REM • HUNT THE WAMPUS •
130 REM m ICI Micro User *
140 REM • B y
150 REM • A.DENHAM 1984 *
160 REM •
170 REM •4 t .#41411 .4 .01140*#4*#
180 MODE7
190 PROCIN
200 MODE4
210 ENVELOPE1,31-1,-21-3,255,255,15

0,100,-3,0,-3,126,80
220 DIM M(60)
230 PROCMAP
240 REM MAIN PROGRAM
250 AFtx3:REM number of arrows
260 CLWIAI:REM start position
270 End=0
280 REM Locate various hazards
290 13=CHR$165*RND1100)MOD3I
300 WAOSTRCRN0(20)/*L$
310 Pl$2S1RICRNDI20lleC"
320 P2$=STRCRN01201)4,1C"
330 BIS=STRCRND120114.CHR$165*RNEI

0001003J
340 1121=STRURN11(20)I+CHR$1654NDi1

00lMOD3I
350 SIOSTRURNDi20 )+CHR$I65#RND(1

00)11003/
360 S2$=STRS(RNO(20))+CHR$1654NDil

001MOD31
370 REM Hazards located:check for f

orbidden locations
380 IF WA$031$ OR WAS=82$ OR NAOS!

$ OR WAS=S2$ OR 0010P1$ OR WAS=P2$ OR
WAWIA" OR WA$02A1 OR WASe5A" OR

WAWIIA" OR MAWIBI THEN 6010290
390 IF 111842$ OR BIOS14 OR 131$42

$ OR 111$=P1$ OR 81$421 OR 81011A" 0
R B1ie2A" OR 8101AI OR 810111A" 0
R 81$="113" THEN G0T0290

400 IF 82$=51$ OR 112052$ OR 82$=P1
$ OR 1120P2$ OR 132WIA" OR 82$="2A1
OR 132W5A" OR 82$2111A1 OR 92$="181
THEN 60T0290

410 IF Sl$252$ OR SI$.41$ OR S1$=P2
$ OR SIWIA" OR SI$="2A" OR SIW5A"
OR O R  SI$="181 THEN 601029

0
420 IF S2$41$ OR 52$=P2$ OR S2$="1

A' OR S2W2A" OR 92W5A° OR S2$="11
A' OR S2$8118" THEN 8010290

430 REM Hazards placed and checked
440 REM Start of main loop
450 LVORIGHTSICL$,II:REM level
460 PROCLOC
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470 RESTORE
480 LE=LENICLUIJOLEFT$(CLI,LE-1):

REM For catching mistakes
490 REPEAT
500 READ N$,0$,P$,O$,R8,S$
510 UNTIL NOCL$:REM locates presen

t position
520 IF CL$111$ OR CLI=P2$ THEN SOUN

0111,200400:PRINT'AAAAAAAAARRR610":P
RINT'YOONE FALLEN DOWN A BOTTOMLESS
PIT.':PROCDEAD:GOTO 240

530 IF CLWIS OR CL8=82$ THEN PROC
BATS:GOT0440

540 IF CL$=WAS THEN PRINT"THE WAMPU
S IS IN THIS CAVE":PRINT:PRINT"IT HA
S EATEN YOU.*:PRINTIPRINT'THAT WAS RA
THER POOR HUNTING":PROCDEAD:6010240

550 IF CL.P.S1$ OR CLO52$ THEN PROC
SPID

560 PROCWARNINGS
570 •X15,1
580 IF H=0 THEN PRINT:PRINT.140 OBVI

OUS DANGER!'
590 PROCWAIT
600 PROCHUNT
610 IF 6$="Y" THEN PROCSHOOT:IF End

=1 6010240
620 PRINTTABC2I"Cave "ICLW conoec

ts to caves ":PRINT:PRINT SPCill/OW
.IPS;' ' P S
630 IF LV$="A"THEN 660
640 IF LVWPTHEN 670
650 IF LVWC1THEN 680
660 PRINTTAB1214)"It also has a sha

ft going down to '01$:60T0690
670 PRINTTABi214)"It also has shaft

s up & down to ":PRINT:PRINTSPC(13)R$
1 I:SS:6070690

680 PRINTTA812,4111t also has a sha
4t going up to 1:1360T0690

690 PRINTIABi1,8I"Nhere do you want
to go?'
700 1FX15,1
710 PRINT:INPUT SPCII0l K$
720 UWISHTUKS,IIIIF U$04° AND

U$041 AND U$O'C' THEN PRINT"NOT CO
MPLETE. PLEASE RE-TYPE WITH LETTER":6
OTO 710

730 IF KOCL$ THEN PRINT"You're air
eady there,silly.':60TO 710

740 IF K$00$ AND KC/PS AND K$00$
AND K$OR$ AND KS(IS$ THEN PRINTNYOU
CAN'T 80 STRAIGHT THERE":PRINPLOOK
AT THE KAP':FOR Co=0 TO 8000:NEXT:CL

S:60T0620
750 CLOK$
760 CLS:BOTO 440
770 REM End of main loop

780 DEFPROCWARNINGS
790 H=0
800 IF OOP'S OR PONS OR 0$=P1$ 0

R RS=P1$ OR SOP)$ OR 0$=P2$ OR P$=P2
$ OR 0$=P2$ OR R$=P2$ OR 901'2$ THEN
H=101:PRINTTABi2170YOU CAN FEEL A II 1
T OF A BREEZE":PRINT"THIS MUST MEAN
THERE IS A PIT NEARBY"

810 IF 0$41$ OR P$=81$ OR 0$41$ 0
R ROB1$ OR 5$411$ OR 0$=82$ OR P5=82
$ OR 0$=82$ OR 1442$ OR 6$42$ THEN
110011PRINTTAB12,5I"TWITTER,TWITTER,Y
OU CAN HEAR BATS!'

820 RESTORE
830 J=0:00
840 REPEAT
850 READ A$,B$,C$,D$,E$,F$
860 UNTIL AS=N$ OR A00$ OR AW$ 0

R A$=0$ OR AORS OR AS=SS
870 PROCWAMPUS:J=J+1:IF LVO"A" AND

J=5 OR LV$=°C1 AND Jx5 OR LVS="8•AN0
J=6 THEN ENDPROC
880 IF 01 THEN ENDPROC
890 6010840
900 DEFPROCWAMPUS
710 IF AS=WAS OR 8$211A4 OR COMAS 0

R D$=WA$ OR EOWA$ OR FOWA$ THEN W=1
:GOT0920

920 IF 01 THEN PRINTTAI111,10l"GOSH
!WHAT A PONS' YOU CAN SMELL WAMPUS":
H01+1

930 ENDPROC
940 DEFPROCHUNT
950 VOU28,0,13,10,0:REM window
960 PRINT:PRINT"Do you want':PRINT'
to tryi:PRINT:PRINT" t o  shoot':PR

INT:PRINTithe WAMPUS'1:PRINT' Y/14"
:PRINT:PRINT"//79/777/17'

970 GS=6ETS:CLS:VDU2810131,39,19
980 ENDPROC
990 DEFPROCSPID

1000 PRINT:PRINT•THE SPIDERS HAVE GO
I YOU!":FOR 1=0 TO 3000:NEXT:PRINT:PR
INTIYOU ARE TANGLED UP IN THEIR WEBS!
":FOR 1=0 TO 6000:NEXT:PRINT:PRINT"YO
U CAN HEAR THE WAMPUS MOVING ABOUT!!!
":FOR T=0 TO 6000:NEXT
1010 FOR M=1 TO 2:L$4,1R$(65*INTiRND

(1)+0.5)):WAOSTRSIRND(20))011F WAS
=CL$ THEN PRINT"THE WAMPUS HAS COME I
NTO THIS CAYE":PRINTIT IS EATING YO
U!":PRINT"YOU ARE DEAD.1:PROCDEAD:102
ELSE NEXT
1020 IF End=1 THEN ENDPROC ELSE PRIM

T:PRINT1THAT WAS LUCKY! IT HAS NOT FO
UND YOU.":PRINT:PRINT*YOU CAN SET FRE
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3" Disk Drive — The Choice 0

• ofcb

willstar Computers Offer
GENUITY, DURABILITY, CONIPATABILITY
s is the Twillstar (TCL) Panasonic 3" Disk Drive which features the
nious dual-sided cartridge protected disk, 200K (100K per side).

al for use in education and other environments where rough use is
visaged.
mpatible with all disk interfaces, comprehensive manual and utilities
either disk or EPROM.
SIGN, COLOUR, SIZE
s 3" Disk Drive is totally housed in a high stability aluminium two piece
mg, with a light plastic face, and a unique automatic steel shutter
ich protects the disk surface. A highly sensitive injection key allows
y insertion and extraction of your diskette. The case is finished in a
h coating of beige to match the colour of your BBC.

e size is a compact 160mm length x 90mm wide x 55mm deep.
ATURES, CAPACITY, USAGE
is 3" Disk Drive uses 3" diskettes which are handled like a cassette,
K each side of the diskette, giving you 200K. It can be purchased with

hies, formating disk and comprehensive manual. Ready to plug in and
and remember, it is compatible with all known disk interfaces for the

C Micro— and no extra power supply is required. The PANASONIC
CL (TWILLSTAR) 3" Disk Drive carries a 12 MONTH PARTS AND

UR GUARANTEE!
SKET TES, SPECIFICATIONS, ACCESS
may use any 3' Diskettes, Maxell, Panasonic, Hitachi etc; these are
sette like cartridges encaged in rigid plastic with the disk surfaces
ected by a stainless steel shutter which is automatically opened and
ed by the Disk Drive. Track to track access time is three ms. Data

nsfer rate 125 kbs-1. Dual double sided Disk Drives give 1 megabyte of
line storage.

TCL
willstar Computersunited
RMINA RnAn s  ITHAI I MIS DLESEX UB2 5PL TEL: (01) 574 5271

PANASONIC

YOUR SPECIAL PRICES!
TICL/PANASONIC DISK DRIVE
Offer Price E99 + VAT = E113.85

(in-Mu-des Illonual)

CABLES AND FORMATING DISK
Offer Price £19 + VAT = E21135

3" PANASONIC DISKETTES
Special Otter of E4.50 each

HOW TO ORDER
To take advantage of this special otter all you have to do is til in the
coupon below with your name and address, enclosing your cheque/RO
made payable to Twillstar Computers Ltd: if you are a Barclaycard or
Access card holder, please use the coupon and post to:
TWILLSTAR COMPUTERS LTD, 17 REGINA ROAD, SOUTHALL,
MIDDLESEX

Post to: TWILLSTAR COMPUTERS LTD,
17 REGINA ROAD, SOUTHALL, MIDDLESEX.

Please send me (No.) 3 "  TCL Panasonic Disk Drives, at
E113.85 inclusive of VAT, plus E3.50 post, packing and insurance.
Also send me (No.)  C a b l e ( s )  for (state your micro)

and Formating Disk and Manual at E23.00 each inclusive
of VAT
I would like to take advantage of 3N Diskettes byPANASONIC please send:
me (No.)   a t  E4.50 each inclusive of VAT
I enclose my cheque/P.O. for E
I prefer to use my ACCESSiBARCLAYCARD
(delete whichever not applicable)

Card No.

Signature __ _

Name

Address

Credit cards valid if signd by card holder. Address above must be
the same as the card holder.

1
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Wampus listing

From Page 170

E NOW:FOR T=0 TO 8000:NEXT:CLS:ENDP
ROC
1030 DEFPROCLOC
1040 V0U28,0,17,9,13
1050 CLS:PRINTTABl0,11"YOU ARE 1N.:P

RINI" CAVE ":CLI
1060 VOU28,0,31,39,18:C0LOUR128ENDP

ROC
1070 DEFPROCBATS
1080 PRINT:PRINT1THE BATS HAVE GOT Y

OU!":PRINT:FOR T=0 TO 3000:NEXT:PR1NT
*THEY ARE CARRYING YOU AWAY!'
1090 CLOS1R$114ND120114CHR$1654ND(I

00)MOD31
1100 FOR T=0 TO 4000:NEXT
1110 PRINT:PR1NT'THEY'VE DROPPED YOU
IN CAVE "CLS:FOR T=0 TO 8000:NEXT
1120 CLS:ENDPROC
1130 DEFPROCDEAD
1140 FOR I= 1 TO 2:SOUND 1,-15,60,15

:SOUND 1,0,0,1:NEXT
1150 SOUND 1,-15,60,5:SOUND 1,0,0,1
1160 SOUND 1,-15,60,15:SOUND 1,0,0,1
1170 SOUND 1,-15,72,15
1180 SOUND 1,0,60,1
1190 SOUND 1,-15,68,5
1200 SOUND 1,0,0,1
1210 SOUND 1,-15,68,15
1220 SOUND 1,0,60,1
1230 SOUND 1,-15,60,5
1240 SOUND 1,0,0,1
1250 SOUND 1,-15,60,15
1260 SOUND 1,0,60,1
1270 SOUND 1,-15,52,10
1280 SOUND 1,0,60,1
1290 SOUND 1,-15,60,40
1300 CLS:PRINTTABl5,71.YOU ARE DEAD!

1:End:I
1310 PROCRERUN:CLS:ENDPROC
1320 DEFPROCSHOOT
1330 CLS
1340 PRINT"YOU HAVE "STMAR)" MAGIC
ARROWS.1:PRINT.THEY WILL 60 TO WHICH

EVER CAVES YOU WANTUP TO 3 IN A ROW.'
IPRINT:PRINT"IF YOUR ARROW GOES INTO
THE SAME CAVE ASTHE WAMPUS IT KILLS T
HE POOR BEAST.1:PRINTIPRINT"THEN YOU
HAVE NON.'
1350 PROCWAlT
1360 PRINTITHE PROBLEM IS THAT YOU M

UST GIVE CLEAR.CORRECT INSTRUCTIONS.'
:PRINT:PRINT'IF YOU SEND IT OFF WITH
ORDERS TO GO TO CAVES THAT ARE NOT CO
NNECTED,IN ORDER,ITWILL 80 OFF AT RAN
DON.'
1370 PRINT:PRi"I MIGHT EVEN COME

BACK AND KILL YOU!"
1380 PRINT:PRINT*DO YOU STILL WANT T

0 SHOOT? YIN"
1390 6$=6ETS:CLS
1400 IF GWY. THEN GOTO 1420
1410 IF 65=4" THEN ENDPROC:ELSE GOT

0 1380
1420 PRINT:PRINT1WHAT CAVES DO YOU W

ANT IT TO 60 101"
1430 PRINT:INPUTILEASE LIST 3 'TS,

U$,V$
1440 IF RIGHTWC110"A" AND RIGHTS

ITS,110"13" AND RIGHTUTS,1)0°C1 THE
N 60101480
1450 IF RIGHTSI13,11041 AND RIGHTS

(11$0)<>"8" AND RI6HTS(US,110.C. THE
N 60101480
1460 IF RI6HT$04,110"A. AND RIGHTS

(V1,11018" AND RIGHT11V$,1<PC. THE
N 60T01480
1470 80101490
1480 PRINT.Sorry, numbers & letters

please":GOT01430
1490 IF TWELS AND 1$00$ AND T$OP

$ AND T$00$ AND ISORS AND TSOSS TH
EN PROCKILL:1F End=1 THEN ENOPROC:REN
Tests for possible steps
1500 IF TS=WAS OR US=WAS OR VS:WAS T

HEN PROCWIN:PROCRERUN
1510 IF End=1 THEN ENDPROC
1520 RESTORE:REPEAT:READ AS,BS,CSM

,ES,F$: UNTIL AOTS
1530 IF US<>13$ AND U$OC$ AND USODS
AND USOES THEN IF LV0113. AND U$OF

$ THEN J=RNDI21:1F J=1 THEN PROCKILL:
IF End=1 THEN ENDPROC:REM Check aim
1540 CLS:FOR 1=0 TO 2000:NEXT:PRINIT

A8i2,51.11ISSED...1:F0R 1=0 TO 2000:NE
XT:PRINTSPC(11).MISSED....:FOR 1=0 TO
2000:NEX1:PRINTSPCl201.MISSED!":FOR

Z=0 TO 2000:NEXT
1550 J=RNDI101:1F J<4THEN CLS:FOR I=

010 100:NEXT:PRINITAB(2.5)1AN6ER11:
FOR Z=0 TO 1000:NEXT:PRINTSPC11111AN
GER":FOR In0 TO 1000:NEXT:PRINTSPC(2
01.DANGER!!!":FOR 7=0 TO 2000:NEXT
1560 IFJ(4 THEN PRINT.YOU CAN HEAR T

HE WAMPUS MOVING ABOUT!":PRINT.SHOOTI
NG ARROWS SOMETIMES WAKES HIM UP.1:1.$
=CHRS(654.INURND11)+0.51):WAS=STRCHN
D(20)1q$:1F WAOCLS THEN PRIOCEATENil
F End=1 THEN ENDPROC
1570 IF J<4 THEN PRINT1YOU ARE LUCKY
- HE HASN'T FOUND YOU.*:PRINT1TAKE C

ARE NOT TO WAKE HIM UP AGAIN!'
1580 AR=AR-1:IF AR=0 PRINT.YOU HAVE

USED UP ALL YOUR ARROWS.:PRINT"THE WA
MPUS WILL CATCH YOUP:PRINI"YOU MIGHT

AS WELL BE DEAD.:End81:PROCRERUN
1590 CLS
1600 ENDPROC
1610 DEFPROCKILL
1620 PRINT:PRINMAD INSTRUCTIONS! Y

OU HAVE SHOT YOURSELF1iPROCDEAD
1630 ENDPROC
1640 DEFPROCIN
1650 PRINTTAB(4,7).Welcome to'
1660 PRINTTABl11,111CHR$(141}.HUNT I

HE WANPUS'
1670 PRINITAB111,121CHRS(141)"HUNT I

HE WAMPUS.
1680 PROCHOLD
1690 PRINTTAB14,41"You are going to

explore some caves..:PRINT.There are
three levels of caves, withl:PRINT:PR
INTItwenty caves on each level.":PRIN
T:PRINT"You will see a sap in a momen
t.1:PROCHOLD
1700 PRINITABi2,5).Your job is to hu

nt and kill a WAMPLIS.":PRINT:PRINT"Th
e WAMPUS is a fierce creature that I:
PRINT:PRINT.lives underground and eat
s people!":PRINT:PRINT"It spends most
of its time asleep, but'
1710 PRINT:PRINT'if anyone comes int

o its group of caves.:PRINT:PRINT'it
might wake up and move around..:PRINT
tPRINT1I4 it finds you i t  will eat ye
u.":PROCHOLD
1720 PUNTTABlI,5)1There are some ot

her dangers down here.":PR1NT:PRINT:F
RINT:PRINI"There are two colonies of
GIANT BATS.":PRINT:PRINTIPRINT°There
are two BOTTOMLESS PITS.":PRINT:PR1NT
1PRINT*There are some GIANT SPIDERS."
:PROCHOLD
1730 PRINT:PRINT:PRINT° 14 you go i

nto the cave with the BATS.:PRINT:PRI
NT"they will pick you up and carry yo
ie:PRINT:PRINT'around until they get
tired. Then thee:PRINT:PRINT"drop yo
u.":PRINT:PRINT.They sight drop you i
n the same cave as'
1740 PRINT:PRINTithe WAMPUS..:PRINT:

PRINT"Then it will eat you.l:PRINT:PR
INT'You will be able to hear the BATS
fros.:PRINT:PRINT"the next [ave.:PRO

CHOLD
1750 PRINT:PRINT"If you go into a ca

ve with a BOTTOMLESS.:PRINT:PRINT.PIT
YOU will fall down it. Then you are

1:PRINT1dead.1:PRIN1:PRINTIPRINT"You
will know when you are near a pit
:PRINT.because you will 441 4 draugh
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EVANSOFT SOFTWARE
SUPER-F1LE

The disc based filing system/database for everyone.
Many uses for home or small business. Before buying a data base
check our specifications.
*  Nearly 1004c storage on single disc.
*  Allows creation of your own dedicated filing system easily.
*  Locate a single file by any category.
*  Allows alteration and deletion of any file.
*  Compatible with most printers.
*  Supplied on 40  track disc complete with instructions.
*  Can be used to replace any card, register or index filing system.
*  Applications include Recipe Cards, Telephone Directory, Disc

Catalogue, Diary and many many more.
*  Easy for anyone to use no knowledge of programming necessary.

For BBC model 'B' with single or dual disc drive BASIC 1 or 2.
El 5.95 inc.

Cheque or P.O.t o
EVANSOFT SOFTWARE, 92, Goetre Forwr Road,

KiNay, Swansea SA27QU.
DEALER ENQUIRIES WELCOME

0  LEVEL MATHS/PHYSICS
For 32K BBC Micros& Electrons
Multiple-Choice Revision Programs
•  Large database of questions -  random
selection for each test.
•  End of test score, time-report, answer-check.
•  Cut-off option, on time-report, answer-check
•  Cut-off option, on time-up you're marked on
the number of questions completed
E10•95 per cassette (inc. p&p): Both for E20
S.A.E. for further details.

d i e l i w e i t  1 5 7  St. Peters Road,Software R e a d i n g  RG6 1PG

inc. P&P

SCREEN DIAGRAM

oftware

111•414.3

32k BBC MICRO
ANTIAIRCRAFT GUN SIMULATOR

NOW WITH
!!FREEZE FRAME OPTION!!

• 100% Machine Code
• Hi•Speed Graphics
• Three winning score levels
• Sound oniolt option during play
• Long range radar screen
• Scrolling, scenery
▪ Keys or joystick
• Freeze Ironic
• Re-set option

P.O cols sem le returi. dewsI  days
CHALLENGING-FRUSTRATING -FUN

7 °BRIDGE ROAD, TAuNTON
SOMERSET TA2 7PX

Inc.P&P

S.P. ELECTRONICS
Acom Electron   1 1 9 9 . 0
BBC Model Et 1.20 S.   1 3 9 9 . 0 0
CP80 Pfinter (inc. cable)   £ 2 2 9 . 0 0
Disc Operating System   1 9 5  00
Disc Drives    f r o m  C175.00
Disc Operating System D-Den s 4y     £ 1 0 4 . 0 0
03 WHO A M  PROGRAM 'TAPE)     £ 7 . 5 0
03 WHO RITY PROGRAM I EPROM VERSION I   £ 2 0 . 0 0
Circuit board tor nrry  decoder MILO (inc. instructionS)  £ 7 . 0 0
Star 10X Printer linC. cable I     £ 2 7 5 . 0 0
CANNON Dot Matrix 1 60cos N1.0   C 3 5 0 . 0 0
Joysticks 'pair] sell centering • analogue ..,.   f r o m  f  17.95
Printer Cable iCent6,7.5..   £ 1 2 . 9 0
Speech Synthesis   £ 5 5 . 0 0
Disc Doctor     £ 3 3 . 0 0
WORDWISE Word Processor   . . . .  £39.00
Slow Scan TV Circuit Board ,- Program I inc . instructional   £ 1 7 . 5 0

Wide selection of software hooks, leads, plugs, etc.
AE for ful l  list. A l l  available Mai l  Order

48 Linby Road, I-I ocknall,
Notts. N G 1 5  7TS.
Tel: 0602  640377

9FFE
tail prices include VAT)

All prices apply
while stocks last

Carriage
extra

AlsySTEP
z 0 0 0  DaisyWheel
Printer

001 NMI WIN O M  MINN O N  100i 1101 S I M M  ONN

TwillstatiComputers
O f f e r  E 2 5 9 1 N C I A I S I V E

O N  M S  MSS M P  O N  WM 111111

...At the special price of E259 inclusive of VAT and Post, Packing
and Insurance, this is indeed a unique opportunity to own an
amazing flexible Daisy Wheel Printer!

Just look at the features!

1. 18 CPS
2. BMirectkmal
3. Logic seeking
A. Proportional tracing
5. Wordstar compatible
G. la plates - 12' Mein
7. Auto underscore

TCL

*FREE CABLE
*FREE PAPER

a Said and shadow printing
9. Sub & superscripts

10. (MIME compatible ribbons
11. %SAE compatible daisywheels
12.4 level impression magi
13. Prints original + 4 copies
14. Low noise

This extremely attractive printer comes complete with free printer
cable and 500 sheets of test run paper-just to make sure you get
everything running smoothly!

HOW TO ORDER
TO p.m-hosethis Daisy Step 2000 Daisy Wheel Printer, simply write
your nem* suci address on a piece Weeper and post to us enclosing
ygyr cheque or P.D. macte payable to Twilister Computers Ltd.
IIyou ere an Access13 arclayeard hoeder. simply use the te4epbone to
piece your nrder.

Twillstar
Computers Limited

17Regina Road, Southall, MIDDLESEX, 1182 5PL. TEL: (01) 574 5271
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Wampus listing

From Page 172

t when you'
1760 PRINTuare in the cave next to i

t.":PROCHOLD
1770 PRINT:PRINT:PRINT"You will not

see the spiders until after.:PRINT"th
ey catch you.':PRINT:PRINT'Just hope
that you can get away before:PRINT:P
RINTithe NAMPUS visits your cave!':PR
OCHOLD
1780 PRINTTABI2,3)"To help you find

the NAMPUS":PRINT:PRINTSPC(4)'Ibe4ore
it finds you16:PRINT:PRINT'you can s

Nell i t  from two caves away.'
1790 PRINT:PRINT:PRINT:PRINT'When yo

u think you know where the WAMPUP:PR
INT"is you can shoot i t  with eagic ar
rows.":PRINT:PRINTIPRINT'You will fin
d out about those later.'
1800 PRINT:PRINT:PR1NT SPC(7)100D L

UCK4:PRINTTAB(1811iyou eight need it
I"
1810 PROCHOLD
1820 ENDPROC
1830 DEFPROCNIN
1840 FOR 1=1 TO 2
1850 SOUND 1,-15,48,8
1860 SOUND 1,0,0,1
1870 SOUND 1,-15,48,8
1880 SOUND 1,0,0,1
1890 SOUND 1,-15,48,16
1900 SOUND 1,0,0,1
1910 NEXT
1920 FOR 1=1 TO 2
1930 SOUND 1,-15,64,8
1940 SOUND 1,0,0,1
1950 NEXT
1960 SOUND 1,-15,64,16
1970 SOUND 1,0,0,1
1980 SOUND 1,-15,56,4
1990 SOUND 1,0,0,1
2000 SOUND 1,-15,48,16
2010 FOR J=1 TO 5
2020 FOR K=0 TO 7
2030 01.119,1,1(10;
2040 FOR L=I TO 250:NEXT
2050 NEXT:NEXT
2060 VDU19,1,7;0;
2070 PRINT1YOU'VE KILLED 1T'IPRINTiP

RINTINELL DONE.1:End=1
2080 ENDPROC
2090 DEFPROCHOLD:PRINTTAB(8,23)8Pres

s SPACE BAR to go oe:K=SET:CLS:ENDPR
DC
2100 DEFPROCNAIT:PRINTTAB(8,11)1Pres

s SPACE BAR to go on1:8S=6ETS:CLS:END
PROC
2110 DEFPROCMAP
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2120 V0U23,240,255,255,255,255,255,2
55,255,255
2130 VDU 29,810;772;
2140 FOR 2=1 TO 360:READ AS:NEXT
2150 VDU5
2160 FOR C=1 TO 4
2170 J=0:V=0
2180 FOR U=1 TO 4
2190 J=J+1
2200 IF U=1 THEN 5=290
2210 IF U=2 THEN S=150
2220 IF U=3 THEN 5=210
2230 IF U=4 THEN 5=80
2240 FOR AN=0 TO 359 STEP 72
2250 X=1.5*SeSINiRAD(AN-36s(J MOD 2)

)1
2260 Y=S*COSIRAD(AN-36e(J MOD 2)1)
2270 V=01
2280 ON C GOSUB 2330,2340,2400,2420
2290 NEXT:NEXT:NEXT
2300 VDU4
2310 GOTO 2430
2320 REM Subroutines for graphics
2330 Mf30-21=INT(V):M(30-1)=INTIX)

:Ni31V)=INT(Y):RETURN
2340 READ P,O,R,S
2350 011(3*P-1)+16:B=Mi301-16
2360 MOVE A,B:DRANIM(34-1)4.161,(M(3

01)-16)
2370 MOVE A,B:DRAN iM(30-1)+16),(Mi

30)-16)
2380 MOVE A,BiDRAN Mi3*S-11+16,Mi3*S

)-16
2390 RETURN
2400 MOVE X,Y
2410 PRINTCHRS 240;CHRS 240:RETURN
2420 8COL0,0:MOVE X,Y:PRINTIV:RETURN
2430 ENDPROC
2440 DEFPROCRERUN
2450 PRINT:PRINT'Do you want to have
another gm? Y/N1
2460 •F1I5,1
2470 BS:SETS:IF Wor THEN PRINT"Ok

ay, everything is being loved "  6
01 0249 0
2480 IF Dal"  THEN PRINT"O.K.":PRIN

TSPC(10)1GOODBYEI:ENDIELSE 60102450
2490 FOR 2=0 TO 6000:NEXT
2500 FOR 2= 110 5
2510 VDU19,1,0;0;:FOR Nr0 TO 250:NEX

2520 VDU19,1,1;0::FOR M=0 TO 250:NEX

2530 NEXT
2540 CLS:PRINPOKAY, HERE WE 80":FOR
1=0 TO 4000:NEXT:VOU19,1,7;0;;CLS
2550 ENDPROC
2560 DATA "14",12A","5P,'11A"„1181,

P O N

2570 DATA 124"1"1A",112A1,1341,1211",
'0"
2580 DATA "3A","214°,113A","4A,"31)",

2590 DATA '4A","3A","14A","5A",'48',
601
2600 DATA lAy4A",115111,11A",15811

'0'
2610 DATA "61A","12Ay11A',"16A","61

","0"
2620 DATA 17A",°12A",'13P,'17A1,1711

',101
2630 DATA lAy13A",1144"118A",111

11, MON

2640 DATA "9Ay14A',119A.,"154y91
","0"
2650 DATA 110A",120Ayl1AY15A1,11

°BYO"
2660 DATA '11A","10Ay1AY611°,1118

°,101
2670 DATA "12A-,12A","6$11,17e,"12E.

,"0"
2680 DATA "13A61113AY7A",18A","138' 1

2690 DATA "14A"BAy9A","4A","148.

2700 DATA "15Ay9A1,15A","10A","158

2710 DATA 116A",16A","17Ay20A",'16
B","0"
2720 DATA "17A",'7141,116P,'18A","17

2730 DATA "18A","17A","8A","19141,'111

2740 DATA "19A",118A1,19A","20111,°11
8","0"
2750 DATA "20A",119A","10A","16A,12

2760 DATA 118°,1281,1513","111)","1A",
"IC'
2770 DATA "28","18","128","3P,12A1,

'2C'
2780 DATA 638","281,'1381,148',"3A.,

'3C'
2790 DATA '48",138","1481,151)"114A",

'4C'
2800 DATA "51)",1481,"158',"18',"5A",

2810 DATA "68,1128","118","168",16A

2820 DATA 1781,1128°,938',"1781,17A

2830 DATA "811","1381,448","188","BA
1 , 1 3 C M

2840 DATA "911',"1411","198',"1581,'9A

2850 DATA "108","208","111)°,'158',11

12
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3A1,1213",

14',1138'1,

IL
ara la t t iTTRACTIONS

GEMINI lox
FIDELITY

EPSON RX 100
EPSON FX 80
EPSON FX 100
STAR GEMINI-10X
STAR DELTA 10
STAR RADIX 10

T H E R M A L  M A T R I X
STAR STX 80
BROTHER HR 5
BROTHER EP 44

g a r

1 2mHZ Video Bandwidth
RGB and Composite Video
E169_95 +VAT

=E195 ,44
Also available TV/Moni tor

version
t lE195.95 +  VAT  £ 2 2 5 . 3 4 .

LOOK!

E / 8 9 • 9 5
+VAT—E218.44

20CPS • Bi-directional
• Logic seeking • Friction
tractor and roll holder
standard • Downloadable
characters • Ultra high
resolution • BO cols.
• IBM PC version now
available.

14 INCH COLOUR MONITOR

NEW LOWER PRICES ON
EPSON STAR &  BROTHER

D A I S Y W H E E L  P R I N T E R S
BROTHER HR 15 C A L L  FOR BEST PRICE
EPSON DX 100 E 3 6 9 • 9 5  -4- VAT--,-E42 5.44
JUKI6100 E 3 2 5  VAT = E 3 7 3 . 7 5
DAISYSTEP 2000 E 2 2 5  VAT = E 2 5 8 . 7 5

DOT M AT R I X  PRINTERS
EPSON RX 80 E 1 9 8 • 9 5  4 VAT=E228.79
EPSON RX 80F/T E 2 2 8 _ 9 5  VAT = C 2 6 3 • 2 9

E384.95 VAT = E 4 4 2 . 6 9
E319_95 VAT = C 3 6 7 . 9 4
E498. 95 -4- VAT=E573,79
E189.95 VAT—C218.44
E319.95 VAT = E 3 6 7 . 9 4
E498.  95 -4- VAT--; E573.79

P R I N T E R S
E129.95 VAT = E 1 4 9 . 4 4

CALL FOR BEST PRICE
CALL FOR BEST PRICE

Cables - Paper. Ribbons- Sheet Feeders - Tractor
Feeds - interfaces - Call for Best Prices

Credit Card
HOT LINE

01-482 1711
Please Add El 0 + VAT for Delivery

Post your cheques/P.O.'s to:
DATASTAR SYSTEMS UK

UNICOM HOUSE, 182 ROYAL COLLEGE STREET.
LONDON NW1 9NN

Telex: 295931 UNICOM G
P e r s o n a l  c a l l e r s  w e l c o m e _  W e  a r e  s i t u a t e d  b y  t h e  j u n c t i o n  o f

Camden Road, near the railway bridge.
TAX-FREE EXPORT & DEALER ENQUIRIES WELCOME

Better by
phillipsonitidefinition

V7001 12"Tube •
High Resolution Computer Monitor

NMI MOM MOM IMM MOS NOM MMO M I S  I M M  MOO MOM NMIWinds% Computers
.9ff. _ILE!:.534.5,Tunr la.N.athC1-1:30007:7.302,nnffi.cht,

"

1 6 1 0 1 6 A  % 7 1 1 1 1 1 1 1 1 1 1 W  * M A M M A %

•  •  A  i T , 3

This spode! V7001 Phillips c o m p u t e r  monitor come* direct to you
from IWIlistat Computers Ltd at the L o n a t  price of £75 Inclusive of VAT.
Avilistar Computers Ltd have nag w i t h  Phillips to bring you this 12* Tube hi
resolution monitor which has been specially designed to display alphanumerical
and graphic information, generated by home and personal computers.
II otters compatibility with various types of computers, it accepts composite vide('
signals IC )  as well as RGB, synchronisabon and sound signals
The monitor provides a clearly legible display with a maximum of 80 characters per
I ine and 25 lines per display. The display format Is full screen 250 200rnm.
lo reduce eye fatigue the picture tube has undergone a specie anti-glare nes
The monitor also features a two position, adju stable stand.
Just took at the features!
1. Er Mph rosolotIon Won Mhs.
2. boo NOW allostohls
11. Pintillare frosted screw
4. Pal peso phosphor.
5. Callt hat tinsoctions.
I N S ' s .  synchronised= NO

stallion essosclIK

7. Rood loprol0.3witts. •
8.12011111111sloshat
1.2010 dol lar  Islip mart

Compodlis with has and
w o o l  cowgirl.
Problem Othello WC kr
law goostric l a rgo .

And of course, exterior controls allow you to switch °moll volume, brightness,contrast, vertica size, vertical hold and horizontal size.
This unique specially designed monitor measures 345mm width x 300rnm depth s
302mm high. Ogden, now while stocks last!

TCL HOW TO ORDER
Ail you have to do is till in yOur requirements on a pieced
paper with your name and address enclosing your cheque/
P O. made payable to TWILL STAR COMPUTERS LTD It youi
area Barclaycard or Access card holder, please use coupon.
and post to address below.
Please allow 14 to 28 days for deliveryTwillstar •

Computers Limited
17 REGINA ROAD, SOUTHALL, MIDDLESEX 1J82 5PL TEL: (01)5745271



Wampus listing

From Page 174

0A",110C"
2860 DATA "1113"1083","68",111A

1,"11C"
2870 DATA "1213",'28"681117111,"124'

2970 DATA "2V,11C"1112C13C1,1213",
'0"
2980 DATA 13C1,12C",113C1,14CY3P,

"0"
2990 DATA "4C",13C",114C1,15C",1481,

So.

)4.
3100 DATA "15C114C1,1C1,110CY15B

',"0"
3110 DATA 116C1,I6CY17C","20C1,"16

8i,•o•
3120 DATA "17C",17C",116C.,"18C",1117

,"12C" 3000 DATA 15C1,14C"1"15C",NIC"9",

14,5,5,4,15,1,6,11,16,12,7,12,17

2880 DATA "13313,"7B",111",113A' '0' 3130 DATA 118C","17C",18C","19C,"18
,113C" 3010 DATA "6C"12CY11C",116C'1"68 B.,.0.
2890 DATA 114131813","91P,*4811"14A' ,10" 3140 DATA 119C",'18C","?Cm,120C","19

,e14C" 3020 DATA "7C","12P,"13V,'17C",17D 131,10"
2900 DATA "19981,181,1108",115A ","0" 3150 DATA 120C",19C1,110C",16C"12

1,'15C1 3030 DATA 18C",113C",14C","18C","81) OB",10"
2910 DATA "1613","68',"178',"208","16 3160 DATA 1,2,11,5,2,1,12,3,3,2,13,4

A',"16C" 3040 DATA 19C1,114C11*19C,"15C",198 14,5,5,4,15,1,6,11,16,12,7,12,17
2920 DATA "171)"78'168","188,117 ',"0" ,13,8,13,18,14,9,14,19115,10,15,20,11

A",117C' 3050 DATA "10C"1'20C',"11C"1'15C1,11 01,10,1,6,12,6,7,2,13417,3,14,9,8,4
2930 DATA "1881,11781,18B1,"198",118 °BYO" 05,9,5,10,16,6,20,17,17,16,7,18,18,1

3060 DATA "11C,"10CY1C',6C1,1111:1 7,8,19,19,18,9,20,20,19,16,10
2940 DATA "1981.1188,"9B","2081,119 ","0"

A',"19C1 3070 DATA "12C1,12V,"6C1,17C","128"
2950 DATA "2011","198",110P,11681,2

0111,'20C"
2960 DATA mIC",12C",C","11C",'18',•o•

3080 DATA "13C',13C1,117C",18C","1381
,•0"
3090 DATA 114C",180","9C,"4C1,11413'

This listing is included in this
month's cassette tape offer. See
order form on Page 217.
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BBC •B'
only

(All 0/S)

QUAL-SOFT's contribution to the 84/85 soccer seasor is a 2nd generation soccer management game
to suit all tastes 'DIVISION ONE '85 is an expansion of LEAGUE DIVISION ONE REV1 to new heights
of sophistication i n  tactics/strategy games, whi lst  SOCCER SUPREMO offers the '3D '  match
simulation so much requested by those who like their mental challenge interspersed with Saturdayafternoon's excitement,

(all inc.) ( a l l  inc.) " S O C C E R" D I V I S I O N  E 9 , 9 5  E 9 . 9 5 "
O N E  ' 8 5 "  A 5  manual

20 page
with

A5 manualS U P R E M O
20 page

with

The sophist ication o f  LO1 descr ibed b y  M r  Bowen o f
Middlesbrough

by far the best game available for the BBC Micro

'3D', 22 MAN FULL PITCH match simulation. Each of your 42
matches in a season played out in full on your screen (approx.
5 mins/match), N o  'pre-programmed' match 'highlights':
watch each match from KO to final whistle with play swinging
from end to end. Tactical changes and substitutions can be
made DURING THE MATCH i f  you, as manager, see fit.

QUAL-SOFT is committed to developing the Socce Management idea, just as the game of computer
chess is being developed, towards the most rewa ding game ever played on any Micro (for soccer
fans). In these two games we have taken a further giant (Quantum?) leap forward towards this GOAL
COMBO TAPE: If you find it difficult to make up your mind why not take our combo tape with both
games on one tape along with both 20 page manuals at 11 the price, 1 2 . 9 5 ?  Available by DIRECT
SALES only: orders by post with cheque, ACCESS or P.O. delivered in 3-4 days! orders by telephone
using ACCESS delivered in 1-2 days!

All the sophistication of LD1 REV1 (see p 131, Sept Micro User'

•  Player 'psychology (on/off days, good/bad patches)
•  Press assessment of individual performances
•  'Physio's report on injury situation
•  Greater choice of players for transfer
•  Financial management problems 15 enhancements in all

Current owners: Send in your
current LD1 o r  LD1 REV 1 tape
with manual(s) and receive E7
off your purchase (Send £2.95
or £5.95 as appropriate)

QUAL-SOFT
Dept. CES
18, Hazlemere Rd.,
Stevenage,
He
Tel: (0438) 721936

Electron
and

BBC '8'
(All 0/S)

Soccer Supremo E l  BBC N A M E :

Division One '85 r l  BBC A D D R E S S :

Combo tape 1 1  BBC
On case of SS indicate
Electron or BBC)
ACCESS authorisation! C A R D  NO'



C O N T R A C T  B R I D G E
N.B. NOT A FEEBLE ATTEMPT TO PLAY RANDOM HANDS!

BRIDGE-MENTOR is an ideal bridge partner for the BBC Micro.

•  Perfect your cardplay •  Improve your bidding
•  Archive interesting hands •  Create/Analyse random deals

With high resolution colour graphics and sound of the BBC Micro,
BRIDGE-MENTOR guides you through pre-analysed hands_ A host
of features (including the spectacular AUTO PLAY option) and grand

slam quiz.

•  Ideal for individual PRACTICE, ANALYSIS and ARCHIVING
•  Superb teaching aid for CLUBS and PROFESSIONALS

FOR BBC "13- and ELECTRON £9.50 inc. post, packing, etc
Cheques to: MINIC BUSINESS SERVICES

L  1 2  Woburn Close, Bushey, Herts. W D 2  3XA.

J.P. MAGNETICS L IMITED
HAVING TROUBLE OBTAINING QUALITY

COMPUTER LENGTH CASSETTES?
WE CAN SOLVE YOUR PROBLEM
10 x C15 for E4.50 +  50p P&P

(CASH WITH ORDER)
We are specialists in the supply of  bulk custom

wound audio/computer cassettes.
Trade and Educational Enquiries Welcome.

Competit ive Rates -  Price List  Available.
Contact us now: (0274) 731651

Unit 4, -  7  Mary Street, Bradford, BD4 8 5 W.

SUMER SALE OF
ROB EOLDUR
IflORITOFiS
with cable for BBC Micro
Unrepeatable offer on metal Cased
units with full manufacturers'
warranty.
14" model   £ 1 8 0
20'  model . . . . . .  .  ,  . E 2 5 0
14" High Res, model _ . E 2 8 0
(very limited quantities only)
Also 12" High Res_ green screen mono monitors at £89
VISION PRODUCTS, 9 CLAYMILL RD„ LEICESTER. Tel: 35 501
(SAE for leaflet — special terms for Education Users)

FiTITP0 LYIThrtft
Step by StepBASIC
W e t  L a n * .  •  Okrkovo,f meow%

'-•

e 418
qf " 411

And to the buqs and the !,.t
With Step by Step BASIC y
learn to write well-structuroil
programs from day I Pre-grams

at work and th31 you can see will
mark Colour sound. graphics
files sorting all included

BBC:Electron edition (203 pp) E5.95
BBC. Electron program tape E5.50
ZX Spectrurn edition (177 pp) E5.95
a  Spectrum program tape £ 5 . 5 0

1_,pt ELI 735 MU.. I 1..,N
CAMBRIDGE CB4 IXA

7 COLOUR PRINTER!

C a n o n  RI 1080A
Colour Ink-Jet Printer

The ultimate in producing print-outs
in 7 VIVID colours1

me umam me lull

%agar
am,comPuters

O f f e r  E 3 9 4 9 o m P l e a l g o s e  add: p p

inclusive of VATI

IMO 1111111 1 1 1 . 1  111.1

cArt'in
fit

*Price includes
free cable.

The Canon Ink-Jet Printer has many features, but its
main feature is the capping mechanism with completely
sealed ink supply operation! Capping prevents the ink
from drying Out and dust particles from clogging up the
nozzles, giving you clear beautiful colour print-outs!

Office or home this is the ultimate in Colour!.., at
E399 inclusive of VAT it's worth switching right now!
The features include:
*  7 Colour Drop on Demand ink

Jets.
*  37 cps, Bi-directional printing.
*  High-resolution graphics.
*  Extremely quiet, less than

50dEt.
*  Will print on acetate sheets,

for overhead projection.
*  Long life ink cartndges-

TCL

3.5 million characters per
Colour!

*  Very compact and lightweight.
*  El-Bit Parallel it-Epson

compatible.
*  Easily replaced Colour

Cartridges.
*  Accepts single sheets.
*  International character sets.

HOWTO ORDER
To purchase the Canon 1 0 8 0 4  printer, simply write your
name and address On a pi sce of paper, and post to the
address below, enclosing your chequelP 0 made payable
to Twilistar Computers Ltd
Credit Cord'  It you are a Credit Card holder, tmply  use the
telephone to place your order

Twilistar
Computers Limited
17 REGINA ROAD, MIDDLESEX U82 5P2. TEL! (01) 574 5271

MANCLAYtaeit,
VISA
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Split Screen listing
t

From Page 94
5 REM (0 Micro User

10
20 M O D E O
40 P R O C I N I T
60 E N D
70
BO
90 DEF PROCINIT

100 ti1#101114111114
110
120 CX=0:1.7:W%=1:CLS
130 *FX219,138

• 140 PROCK
150
160 ENDPROC
170
180 DEF HOCK
;90 **mem*
200
210 RESTORE350:PROCDISPLAY
220
230 *KEY 0 W%21:PROC W CALL(11%)1M
240 *KEY 1 WX=2:PROC_W_CALL01%11M
250 *KEY 2 11%=3:PR3C_W_CALL(11%):M
260 *KEY 3 14%=4:PROC_W_CALL(4)111
270 *KEY 4 WI=5:PROC.W.CALL()1M
280 *KEY 5 G=6ET:Ii%=VAL(CHRS(6)10:

PROC_W_CALL(W%)111
290 *KEY 6 VX20 :11
300 *KEY 7 LISTO UN 1.1=11.1#7)11001

4:M
310 *KEY 8 nulom :W LIST 1M
320 *KEY 9 VD010:M 1W LIST 7401:M
330 *KEY 10PROCK1:M
340
350 DATA W 0,W I,W 24W 3,W 41W

0-9,1CLSI,LISTO1LIST,L.n
360
370 EMDPROC
380
390 DEF PROCK1
400 * * m u m
410
420 RESTORE540:PROCESPLAY
430
440 *KEY 0 M0.0:PROCINIT
450 *KEY 1 RENUMBER
460 *KEY 2 PROM 1M
470 *KEY 3 RUNIM
480 *KEY 4 AUTO
490 *KEY 5 DELETE
500 *KEY 6 P."TOP= ';TOP :M
510 *KEY 7 CX=ICX+11M0D2
520 *KEY 10 PROCK 114
530
540 DATA MO. 0,REN.,K21RUN,AUTO,DEL

.,TOP,IMVC%,LIST,L,n
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550
560 ENDPROC
570
580 DEF PROCK2
590 ***mime
600
610 REST0RE690:PROCD1SPLAY
620
630 *KEY 1 *EXEC*
640 *KEY 2 CH.
650 *KEY 3 *CAT :M
660 *KEY 4 SAVE •
670 *KEY 5 *SPOOL'
680
690 DATA M0.01*EXEC,CH.,*CAT,SAVE,

SPOOL.TOO,LISTO,LIST,LA
700
710 ENDPROC
720
730 DEF PROCDISPLAY
740 iimmemetimmeeme
750
760 REM creates 10 windows at top o

f screen displaying key functions
770
780 V%=1:VP=VPOS
790 FOR F • 0 TO 72 STEP 8
BOO PROCWIND0W(F,41F4.8-(F)DIV71,11
810 READ AS
820 PRINTTAB(1,0);F/8:" 1;TAB(1)0$

830 NEXT
840 V%=0:PROC W CALLIWIVDU31,0,VP
850
860 ENDPROC
870
880 DEF PROC W CALLA/
890 *********efeest
900
910 REM passes one of ten predetere

ined sets of parameters to PROCWINDOW
920
930 ON W BOSUB 950,960,970,980,990,

1000,1010,1020,1030,1040:60TO 1060
940
950 PROCWINDOW( 0,31,79, 4):RETURN
960 PROCW114011( 0,31,40, 4):RETURN
970 PROCWINDOW140131,79, 41:RETURN

/BO PROCWINDOW( 0,31,40,12):RETURM
990 PROCWINDOW140,31179,121:RETURN

1000 PROCWINDOW( 0131,40,24):RETURN
1010 PR0CWINDOW(40,31,79124):RETURN
1020 PROCWINDOW1 0,12,79, 41:RETURN
1030 PROCWINDOW( 0,31,79,12):RETURN
1040 PROCWIMDOW( 0,31,79119):RETURM
1050
1060 V%=1
1070 ENDPROC
1080
1090 DEF PROCWINDOW1x,y,a,b)
1100 111111.1**111-14.**141.1111111
1110
1120 COLOURC%
'130 VDU2801y,a,b
1140 IF V%4 VDU17,128+C2112
1150 VDU28001,y-1,1-1164.1
1160 IF VIA VDUI7,129-C%,12
1170 ERDPROC
1180
1190 DEF PROCDEMO
1200 * * *mum.
1210
1220 REM: List this procedure on scr

een 1 then type PROCDEMO
1230
1240 INPUT' Do you want a black back

ground (11 or a white one (0) -  10/11

1250 PROC W CALM)
1260
1270 FOR X=I TO 100:PRINT" WHEN I
= ";X,"X Squared = ";XA2:NEXT
1280
1290 ENDPROC
1300
1310 REM CX controls Inverse colou

rs
1320 REM L% controls LIST options
1330 REM V% = 1 when window is clear

ed
1340 REM W% = no. of text window

This listing is included in this
molues cassette tape offer. See
order form on Page 217.

2. SF
'Red

4 CF
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Forld
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will h.
monil
prow
ends'
' a r i l
Pyle'
spool
Corn
Mail
St. P,
stops

•  MI
Mort
secuml
•  tit
(opts
•  IL

•  111
•  TE
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Seee

VV1T
NCIVIIII
!III bit
match
cambia
ES out 1

paper h



ETURN
ETURN
ETURN
ETURN
ETURN
ETURN
ETIJRN

scr

( back
(0/1)

IEN X
q•k

COMPUTE-A-WIN
USE YOUR •SEEB TO SELECT WINNERS

ALL YEAR ROUND
2 COMPLETE PROGRAMS FOR THE PRICE OF 1

Side A - FLAT RACING
Side B - N/HUNT RACING

Each program covers all tracks in England& Scotland.
Each self contained program allows choice of

1. QUICK selection - using any daily newspaper (no racing
knowledge required)

2. SPECIALIST selection - using information given in a popular
'Racing' paper e.g. past form, weight carried, draw advantage,

trainer/jockey ratings, speed ratings etc, etc.
For BBC A/B CASSETTE ONLY E6.95

LOWMAC SOFTWARE
4 CROWLEY GARDENS, BLAYDON-ON-TYNE NE21 SLI

THE NEXT TRAIN CALLS AT
Fulfil a childhood ambition and climb aboard a powerful locomotive as
the driver. Your train has a schedule to keep to also as the driver you
will have to obey all signals and line speeds. Your performance will be
monitored throughout and an end ot game score will be displayed
provided that you have not been relieved of the controls for
endangering passengers lives. Three games to choose from all with a
variety Of locomotives.
Flying Scotsman - Kings Cross to Doncaster with emphasis on high
speed running.
Cornish Riviera - Paddington to Exeter with a stop at Reading.
Master Cutler - The latest in our famous trains series travelling from
St. Pancras to Leicester with a fast non stop or semi fast with several
stops.

for BBC "El" and Spectrum 48K
17.50 for each game avail•ble from
DEE-KAY SYSTEMS. Dept (MU)

18 Salford Close, Woodrow South,
Redditch Worcs B98 7UN

•  MACHINE CODE INTERPRETER gk EPROM E I 3.50. Single slimiest Ineakpoints in MOMAAM
VievildidOwassembleabovelletocate Mows 2 sets of See eelimiriens Liets anagram variables Optional
secorily stitem &close S digit pasuesid
•  UTILITY DISC 1800 Smirch end replace tilt PROCEN with line No View menhori On screen edit
Lowyswe Is aod hum any disc sector Can bad plogiams etc
•  MASTER DISC (SOS Step through disc sector by nectar. Oo 'erten editing of any sector View
constable erogiams Retreem deleted Ides etc
•  Both the alms en elm Wet MOO,
•  TERMINAL Cassette 15 00 Oise 18130 Split mot led aor Baud rates. Parlay stop and word
length Spool awl Ewe ailes 40410 chaos Spl i t  screen 'militia *OuSii l fyoGlocals
Save and load ronlvaurattua Punier control

SAE for hall details oe all the above a l l  Flues include VAT arid P&P

WE ARE ALWAYS INTERESTED IN ORIGINAL
GAME/UTILITY 'BUSINESS PROGRAMS WHY NOT SEND US

YOURS A QUICK DECISION
ALWAYS GIVEN.

MIRRA SYSTEMS, 24 Kirkstone. Rugby, Warwickshire. CV2 11 PV.
also available at The Morn Genoa' Regent Siren l Rugby

All programs require 1 2 OS Gigs redone Adel n DFS

WITH

MIRRA

BBC

POOLS
PREDICTOR

11,000 MATCH DATABASE
Now in HI 3td successful Stand, Mayday Soltwara's POOla Predictor
his been made even more powerful with a new and torque 11.000
match database. Stan separate forecasting techniques 11101 been
combined to give you the best forecasts yet And. just as easy to use,
is our new Racing Analyser This uses the racecard from your daily
paper to analyse any- horse race - and its yours for no extra charge,

ALSO AVAILABLE FOR THE SPECTRUM ••••

FREE
RACING

ANALYSER
BOTH PROGRAMS

FOR ONLY

MAYDAY 1 8 1  Portland Crescent
SOFTWARE Stanmore, Middx. HA7 1LR.

Ca t ion AVE3110E3On
Wire Dot Printer

A Printer with Flexibility and
Real Impact

.  1 1 1 . 1
111111

t i n p U t e r Sar
O f f e r  E 2 8 9  INCLUSIVE!

The features include:
*High speed priming: 180

characters per second
*M-directional, logical

seeidog
*Olitat operation: less Man

80d8
*Iligh-resointion graphic

printing: N x 18 dot matrix
*Down loading for user-

optional clmracters

TCL

*Price includes free
printer cable

If you are looking for high-speed, high quality printing in one
compact unit, then this Canon PW-1080A unit is for you. Couple
that with the special fully inclusive Twillstar offer price 3f E289, and
you have a really exceptional bargain!

*4 character styles
printable on the same lee

*Stmerscript and subscript
available

*InteNtatiolal character
sets selectable

*Selectable Le feeding: 9/
and programmable

*Nandles; roll paper, fanfold,
single sheet and multipart
len Pew

HOW TO ORDER
To purchase the Canon PW-1080A printer, simply wt itw yOur
name and address on a peace of paper, and post to true
address below, enclosing your cheque/P.O. made payable to
Twellstar Computers Ltd.
If you we a Credit Card Holder. simply use the teteptiOne to
p4ace your order.Twillstar •

Computers Limited
17 REGINA ROAD. SOUTHALL, MIDDLESEX UB25PL. TEL: (01)574516Sip
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A SUPER VALUE
12" GREEN SCREEN

MONITOR
FOR THE BEEB!

That's right a good quality
12" green screen monitor
for onlyE79 00— it is fully
supported by
U-Microcomputers anCt
available through your
local dealer.
Technical specs. 12-green
screen, 90' deflection
composite video input,
15 MHz bandwidth_
Use it with Apple BBC
micro or with most of the
popular micros, for
40 column, 80 column
or mono graphics
, , nrder
- 020 U-VIEW 12-green

monitor.
Prices exclude VAT & deliverX

£79.00
1111-MIC110

U•Mtcrocomputers Ltd
Winstanley Industrial EState Long Lane

Warnngton Cheshire WA2 8PR
Tel 0925 5.4112Telex 629229 UMICROG

Ask about quantity prices!

J r  APAIFFAIIVAWAIVAIFr CARE
0—o
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CARE ELECTRONICS PRESENTS:
CPX2 "X" SWITCHER

I L T u t o r i a l SoftwareLtd.

SENIOR SCHOOL
EDUCATIONAL PROGRAMS

Developed in schools and now available to interested home
micro users. Research has identified the compulsory exam
topics, and professional programmers have coded these into
exciting educational games which have been proven to
effectively teach and entertain.

Now available for ABC B and ELECTRON. Each pack
contains main program, extra sell test program and Core
Facts book for only E11.95 or any Iwo for E19.95_
MATHS 1:
TRY-ANGLES
MATHS 2:
COORDINATES
PHYSICS 1:
OHM RUN:

PHYSICS 2:
ISAAC

GEOGRAPHY
MAYDAY

GEOGRAPHY 2:
WEATHER

CHANGING LEADS BECOMES A THING OF THE PAST!!!
•  26pin (As BBC) 2 Micros driving 2 Printers at the same time.
•  Can be used as a ''T" Switcher.
•  All outputs BUFFERED enabling longer leads between units.
•  No strain on your BBC power supply, as the ''CPX2" comes complete with its own internal power

supply.
•  Easy to install and operate. •  Supplied with moulded mains plug.
•  Colour Finished to match BBC. •  12 Months Guarantee.

"ONLY"E97.75 Inc VAT.

Send your name, address. and chequeiP.O. IC DEPT. M.
TUTORIAL SOFTWARE LTD.. FREEPOST. WIRRAL, MERSEYSIDE 161 lAB.

Please slate BBC B or ELECTRON

4 1 . . 6

DON'T BUY A COLOUR MONITORI
HAVE YOUR PHILIPS 141" COLOUR
TV CONVERTED TO A TV/MONITOR

"ONLY" £49.95 each Inc VAT.
• image clarity corn parable to leading monitors.
• Includes RGB lead for connecting with BBC.
* Conversions carried out at our workshops within 2/3 days.

Draughts style teaches angles
ratios, Ian, sin, cos. 25 levels
Battleship style teaches x and y in
lour sectors, directed numbers
Baseball style teaches D.C.  cricuits,
resistors, cells, V I R ,  ser ies and parallel.

Gunnery style teaches mass,
weight Newtons Laws and
projectiles
Orienteering style teaches 0.S.
symbols, grid references, bearings

Forecasting style teaches symbols,
pressure systems, synoptic charts

ECK-OR!
UNIT 14, PEERGLOW INDUSTRIAL ESTATE, OLD'S APPROACH, TOLPITS LANE, RICKMANSWORTH, HERTS

TELEPHONE: 0923 777155 01 950 0195

Complete Set
Spare Cartridge
5 Cartridges
10 Cartridges

RS232 SWITCHERS:
E55•00 Inc VAT
E65 00 Inc VAT

"VIG LEN"
ROM CARTRIDGE SYSTEM

El 8_95 Inc VAT
£6.75 inc VAT

E26.75 Inc VAT
E47.25 inc VAT

HOW TO ORDER
SI pont Endow Chow" KO mode payabio to W i t  I  loctr mom

• 12 Months Guarantee. l l u
s

4 1 1 r A M P F A I r  A I W A I I r A W A I V A W A I P F A I V

Or use ACCESS ANow 1 dm fog delivey Meal* odd coolloge

j C P U  CILOO Om Nem C3 CO

Es

.3
280
290
300

From
10 A
20 A
10 F
40 A
50 A
60 F
70 I-

Ig.40(
BO C
90 P

100 F
110 P
120 E
130
140
150 1
160
170 1

TAN,:
180 1
190 1

2,-3,1:
200 1

-8,-8,
210 .
220 I

3,225.
3,2)6,
240,24
,126,1
55,255

230
1,128,
9,128,
232 ,
8,8,8,
.1.1,1
64,128

240
0,24,6
6.32,3

250
23,243
1,31,6
1,31,6
5,15,7

260
8.192,
248,24
4,248,
254,25
2,248,
240.22

270
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Escape the Goulogs listing

From Page 115
R E 0 * * * * * * * * * 4 f # 1 4 1 * * 1 0 1 . 1 f 1 * * 4

20 REM** ESCAPE THE SOULOGS **
30 RE** B Y  * *
*0 REM** P H I L  BROOKS 1  *4
50 REM** ( c 1  Nicre User * .
60 REP1****************************
70 HIIX1000:H12X.2000:H13X=3000:H

14.4=4000:HI5X.4000
BO OMERROR601090
90 MODE7:011 23;8202000;

100 PROMS!
110 MODES
120 SZ20:80NX:0:14:LIVX=6:ZI=0
130 01119,3,141EVLO,0,0
140 VD1119,2,2*LEMO,O,0
150 IFM/(5THENG0T0140
160 -FLIVWTHENPROCEND
170 C01.OUR2:01123:8202:00:0;;PRIN1

TA8(6,I6WLEVEL 1:LEM:COL0UR'
180 F0RF.0T05000:NEXT:CLS
190 ENVELOPE1,1,0.0,0.0,0,0,60,-5,-

2,-3,120,40
200 ENVELOPE2.4.0,0,0,0,0,0,20,-14,

-8,-8,120,50
210 *FX4,1
220 VDU23,224,0,3,7,7,15,15,15,15.2

3,225.0.192,224,224,240,240,240,240,2
3,226,15,15,15,15,7.7,3,0,23,227,240,
240,240,240,224,224,192,0,23.228,0,60
,126,126,255,255,255,255,23,229,255,2
55,255,255,126,126,60,0

230 VOL123,230,8.8,4,4,2,2,1,1.23,23
11128,128,64,64,32,32,16.16,23,232,12
8,128,128,128,64,64,64,64,23,233,32,3
2,32,32,16,16.16,16,23.234,8,8,8,8,8,
8,8.8,23,236.4,4,4,4,8,8,8,8,23,237,1
,10,1.2.2.2.2,23,238,16,16.32.32,64.
64.128,128

240 VOU23.239,1.1,2,2,4,4,8,8,23,24
0,24,60,60.60,60.60,60,24.23,241.16,1
6.32,32,64,64,128,128

250 VDU23,242.1,3.7,15,15,31.31,31,
23,243,31,31,15,15.9,9,31.31,23,244,3
1.31,63,63,63,127,127,127.23,245,31.3
1,31,63,63,31,63,63,23,246,31.31,31,1
5,15,7,7,3

260 VD1123,247,192,48,12,195,51,12,4
8,192,23,248,128.192,224.240,240.248,
248.248,23,249,248,248,240,240.144,14
4,248,248,23.250,248,248,252,252,252.
254,254,254,23,251,248,248,248,252,25
2,248,252,252,23,252,248,248,248,240.
240,224,224,192

270 VD023,253.3,12,48,195,204,48,12
,3

280 01123:82021000;
290 PROCNAP
300 PROCFACE1(12,3):PR0CFACE1119,21

310 IFLEYV2THENPROCFACE2(2,3)
320 PROCSTART
330 FOR9Z:0104
340 CZ2111-1
350 PROCBCHECK
360 ZX.N41
370 IFM40-4*1EMNDCZO-ITHENPR0C

BBAN6
380 FORF:-.010100-33*(LEVX-1):NEIT
390 PROCBALI
400 PROCSTRI
410 IFLEVD2ANDXX(3*LBIANDXV2ANDY

X=5THENPROCBLOWCHECK2(3,6)
420 NEXTB%
430 PROCNOVER1
440 •FX15,1
450 F0R8X4T00STEP-I
460 CX.Infl
470 PROCBCHECK
480 11.71+1
490 IFM40-4*LEYZANDCX<>511IENPROCB

BANG
500 FORF4T0100-33*(LEVX-1):NEXT
510 PROCOAL2
520 PROCSTR2
530 IFXM-LEVIANDIVIDANDYX.5THENP

ROC9LOWCHECKI(11,6)
540 IFM16-LEVXANDXVI7ANDy1.23THE

NPROCBLONCHECK1(18,24)
550 NEXTB1
560 PROCMOVER2
570 *FX15.1
580 IFX7..16ANDYZ=ITHENPROC60AL:IFNI

.5THEN60T0130
590 8010330
600 DEFPROCBAL!
610 IF8X30THENPRINTTA9(Xl01):CHRS2

28::VD1110,8.229:ENDPROC
620 IFBX=ITHENPRINTTAB(XLY1):CHRS2

240011225,10.8.8,226.227:ENDPROC
630 IF9%22THENPRINTTAB(XX4.1.YX):CHR

$228::VDU10,81229:PRINTTABULYX1;CHR
$320VD1110,8,32:ENDPROC

640 IFW-3THENPRINTTAB(M.101):CHR
$224::VDU225,10.8,8,226,227:ENDPROC

650 IONTHENPRINTTA9(XX+201):CHR
$228;:VDU10.8,229:PRIN1TA9(XI4.1,Y11:C
HR$320VD1110,8,32

660 ENDPROC
670 DEFPROCBAL2
680 IF8X.0THENPP1NTTAB(XZ,n);CHRS2

28::VD1I10,8,229:PRINTTAB(XX+1,11):CHR
$32001110.8,32:ENDPROC

690 IFBNTHENPRINTTAB(XLIT:CHRS2
24;:V0U225,10,8.8.2261227:ENDPROC

700 IFBILITHENPRIN1TABOIN,111:CHR
$22114:0U10,8,229:PRINTTA8(n42,1Ta
4R$32::VOU10,8,32:ENDPROC

710 IF8Xs31HENPRIN1TAB(Xl+101):CHR

$224;:VD(1225,10.8,8,226,2271ENVPR0C
720 IFB%-z41HENPRINTTAB(XP.2,11):CHR

$228::VDU10.8,229
730 ENDPROC
740 DEFPROCSTRI
750 IF8T01HENPRINTTABOU01+2/;CHR

$230::0010,231:ENDPROC
760 IFBX:ITHENPRINTTAB(X1+1,1142);C

HR$232;:VD1110,8.233:PRINTTAB(XLYt42)
;CHR$32.,.:ENDPROC

770 IF8X.2THENPRINTTABM+1,11421IC
HR$234;:VDU10,8,234:ENDPROC

780 IFBZ-T3THENPRINTT4B(XV.1071,2):C
HR$2370VDU10,8.236:ENDPROC

790 IF8I.4THENPRINTTA9(Xt+2,1142):C
HRS238;:VDU10,8,8,239:PRINTTAB(X1+1,Y
Z+2):CHR$32;

800 ENDPROC
810 DEFPROCSTR2
820 IF8=01HE1PRINTTAB(XX,114.2);CHR

$230::VD1J10,231:PRINTTAB(XXf1,114.2);C
MR$32pENDPROC

830 IFBZ.ITHENPRINTTAB(X1+1X+2)a
HR$232::141110.8,233:ENDPROC

840 IFBX:21HENPRINTTA9(XV+1,11411:C
HR$234;:dU10,8,234:ENDPR0C

850 IFBZ=3THENPRINTTAB(X1+1.11+2);C
HR$237;:VDU10,8,236:PRINTTAB(M.2014.
2);CHR$32::ENDPROC

860 IF8X:4THENPRINTTAB(XM,YD-21:C
HR$238::01110,8,8,239

870 ENDPROC
880 DEFPROCNAP
890 RESTORE
900 LOCALA,B,C,D,E
910 6C0L0.2:FOR6z1T019:READA,B,C.D,

920 MOVEA,8:DRAWA,C!P10185,D,C:PLOT
854,13:PL0185,A,B

930 SOUND1,-15,E,2
940 NEXT:ENDPROC
950 DATA0,0,118,1279,53,0,118,1023,

54,61,54,490,1024,118,69.118,554,1024
,182,77,182,874,1024,246,85,246,938,1
023,778,93,778.426,1023,950,101,842,3
62,426,950,93,906,298,362,950.85.950,
298.470,1014,77

960 DATA950,842,1023,1014.69,1014.1
902,1023,1277,61,1226.118,1002.1279.5
3,1162,618,694,1226.61,266.330,374,39
4,69,394,118,726,502,77,502,118,630,5
66,85

970 DATA566,118,278.630,93,630,118,
214,694,101

980 DEFPROCBCHECK
990 IF9Z:OOR9Z220R8X:4 THEN60T01030

1000 IFPOINT(64*(XWZ0IV2),1023-32*
111:2 DRPOINT(64*(XWNIY2),1023-32*
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N O W A T  LAST a Teletext and Prestel
combined unit for the BBC micro. The Teletext
has even greater performance. With this unit
you can see the picture as well as the text,
subtitles, etc. The Prestel is not just a modem
but full autodial, I.D. etc. Telesoftware can be
obtained from both medium's.

TELETEXT PRESTEL MXVO5 only E198
TELETEXT ONLY 0 7 9

PRESTEL ONLY E75
All prices include software cables etc.

(Specify 40/80 track if disc required) SAE for
information please.

LION VIEWDATA
18 Harcourt Terrace, London SW10
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THE Voxbox
Recognises Voice,

Too

The Voxbox has a new capability. As before, normal
human voice can be stored on disc and accessed from

_your own programmes. Now also, the same Voxbox can
be used for Voice Recognition. Make your BBC Speak
AND Understand. Complete system E97.00 all inc.

SYSTEMS CAN BE PURCHASED SEPARATELY
For information and sales, please contact:

Multiplex Computer Services
250, Eastern Road, Brighton BN2 5TA.

Tel: (0273) 606860
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Escape the Goulogs listing

From Page

(11+21)=2 ORPOINT(644(X2+2+BXDIV2),10
23-32*YZ)=2 0RP0INT(6401Z+2+BIDIV2),
1023-324(Y1+2))=2 ORPOINT(644(XX+2+81
DIV2)11023-32.(11+1))=2 THENPROCHANS

1010 IFXX=2ANDYWANDP0INT(64*(XX-.5
+BIDIV2)11023-3201122 THENPROC8DANS
1020 IFPOINT(64*(XX+1.5+8XD1V2),1023

-32*11)-12 ORP0INT(64*(XX+1.5+11XDIV2),
1023-32+(y1+2))=2 THENPROCHANS:80T01
040
1030 IFPOINT(64*(1X+BIDIV2),1023-32*

YZ)=2 ORPOINT(64*(1W8Z+21DIV21,1023
-32*YX)=2 ORPOINT(64.1XXOUDIV2),1023
-32*(YX+2))=2 ORPOINT(64*(n+181+201
1/2)11023-32*(Yt+21)22 0RP0INT(64*(Xt+
(BX+2)0IV2).1023-324(YX+11)=2 THENPRO
CHANG
1040 IFPOINT(64f(X2+1),123-324(YX+3

11=2 ORPOINT(64+(n+2)11023-324(11+31
)z2 ORPOINT(64*(XX+1)4023-324(n+41)
z2 ORPOINT(64f(XX+2).1023-324(YX+4)12
2 THENPROCHANS
1050 IF8X=0 ANDPOINT(64*(Xl+.5),1023

-324(n+3)1=2 THENPROCOBANS
1060 IF8X24 AN0POINT164.(n+2.5),102

3-32*(YX+31)=2 THENPROCBBANG
1070 ENDPROC
1080 DEFPR0CNOVECHECK1
1090 1F10136THEN80T01120
1100 IFPOINT(60(XX+2),1023-32#YX)=2
ORPOINT(64.0(Z+2),1023-32*01+21)22

ORP0IN1(64*(n+1).1023-32*(Y1+3))=2 I
HENPR0CB4N81(XX+3.YX):ENDPROC
1110 1FlazIANDYMANDPOINT(64#014..3

1,1023-32+(11+3))=2 THENPR0C84NG11XX+
3,YX)
1120 IFI<>137THENSOT01150
1130 IFPOINT(60(XX+2.5),1023-32CYZ

+3))=2 ORPOINT164*(XX+2.51,1023-32#YI
)22 ORPOINT(64#(X3+2.5),1023-32.(YX+2
))=2 ORPOINT(64.(Xl+1.5),1023-32+(n+
4)1=2 ORPOINT(6411X1+2.5),1023-32f(YI
+I))=2 THENPR0C8ANSI(XX+1,YX):ENDPROC
1140 IFXX=10ANDYMANDPOINT(64*(n+3

.5),1023-32*YX)22 THENPROCBANGI(XX+1,VU
1150 IF1065THEN6OT01170
1160 IFPOINT(60(U+2),1023-324YZ)=2
ORPOINT(60M+3)11023-32•YX)=2 ORPO

INT164*(XX+1),1023-32*(YZ+311=2 THENP
R0CBAN8I(XX+21YX+1):ENDPROC
1170 1F1090THENENDPROC
1180 IFPOINT(64,(XX+2)11023-32CYX+4

))=2 0RP0I141164*(XX+3),1023-32*(YX+3)
1=2 ORPOINT(60(XX+1),1023-32f(YI+4))
=2 THENPR0C9AN61(13+2,Y1-1);ENDPR0C
1190 EMDPROC

1200 DEFPROCBANGMBLYBI)
1210 50UND0,11511
1220 PRINTTABUBLYBX1;CHR432;00U10

,127,10,9,127,10,9,9,127
1230 PROCSTART
1240 ENDPROC
1250 DEFPROCEIBANG
1260 SOUND01145,1
1270 IFCI=0 THE1PRINTTA8(X2+1,YX);CN

R4127;:VDU10,9,127,10.91127110,9,9,127
1280 IFCX2ITHENPRINTTAB(XX+2,M;CHR

4127;:011127,104,9,127,127,10,9,9,12
7,10,9,127
1290 IFC1=2THENPRINTTAB(XX+2,YX);CHR

$127;:a1110,9,127,1019,127110,9,127
1300 IFCWTHENPRINTTAB(XX+30%);CHR

4127;:VDU127,10,9,91127,127,10,9,127,
10,9,127
1310 IFCX=4 THENPRIN7TAB(1X+3,Y1);CH

R4127VD010,9,127,10,9,127,10,127
1320 COLOUROOM=1:Yt=24:COLOURI:PROC

START
1330 ENDPROC
1340 DEFPROCBAN81(XAX.YR1)
1350 SOUND0,1,5,1
1360 PRINTTA8(XALYAZ);CHR$32;010O10

,127,10.9,127,10,127
1370 PROCSTART
1380 ENOPROC
1390 DEFPR0CMOVECHECK2
1400 1F10136THEN60101430
1410 IFP0INT(64*(U+.5),1023-32fM2

2 ORPOINT(64*(XX+.51.1023-32*(YX+2))2
2 ORPOINT(64.1U+1.5),1023-324(YX+4))
=2 THENPROCBAN82(H+1,YX):ENDPROC
1420 IFIR=2ANDYVBANDPOINT(644(Xl-.5

),IO23-32*YI)=2 THENPROCBANS2(n+1,Y%

1430 IF101371HEN60101450
1440 IFPOINT(60(Xl+1).1023-3201)=2
ORPOINT(64+(XX+2),1023-32*(Y2+3))=2

0RP0I4T(64f(XX+1),1023-32+(YX+2))=2 0
RPOINT164*(XX+2),1023-32*(Y1+4))=2 OR
P0INT(6441XX+1).1023-3241YZ+1))22 THE
NPROCBANS2M-1,YX):ENDPROC
1450 IF1065THENSOT01470
1460 IFPOINT(64*XX,1023-32*11)=2 ORP

OINT(644(XX+1),1023-32411)22 ORPOINT(
64*(Xl+2),1023-32•01+3)1=2 THENPROCB
4N62(XLYZ+1):ENDPROC
1470 1F1090THENENDPROC
1480 IFPONT(64.XX,1023-32*(11+311=2
ORPOINT(60(XX+1),1023-32*(YX+4))=2

ORPOINTI64*(U+2).1023-32*(YX+4))=2 I
HENPROCBANO2(XX,Y1-1):ENDPROC
1490 ENDPROC
1500 DEFPROCGOAL
1510 LOCALX,Y
1520 RESTOREI540

1530 FORP=IT010:READLY:SOUND1,-15,I
,Y:NEXTP
1540 DATA81,5,89,5,97,5,101,10,81,10

.101,547,5,101,5,107,10,89,10
1550 FORW=OTO5
1560 COLOUR1:PRINTTA8(15,7)..SOAL';
1570 FORF=0T0300:NEXT
1580 COLOURO:PRINTTAB(15.7);°
1590 FORN10300:NEXT
1600 NEXTV
1610 COLOUR!
1620 IFTINE(3000THENRONX=1000+LEMP

RINTTAB(11,23);1YOU WERP;TA8(10,24);
'VERY FASTI:TAB(11,25)030NUS':TAB(12
.261;'=i;BONX::LIVX=LIV2+1
1630 IFTIME(60004NOTIME>=3000THENBON

Ze500fLEVX:PRINTTAB(11,23WYOU WERE'
;TAB(12,24WFAST";TAB(12,25)1180NUP
;TAB(12,26);i0;80NX::LIVI=LIVX+1
1640 1FTIME)=6000THENBON1=0:PRINTTA8

(11.23WY01j WEREI:TA8(11,24);NTOO SL
01111:TA8(11,25);120NUS=';80NL:LIVI=LI
VZ+I
1650 5X=SX+BONX:PRINTTA8(7,29):SI:a

FMZ=5THENLEVZ=1EV7+1:1FLEVn4THENLEVI
=4
1660 FORF=0105000:NEXT:IFMXz5THENCLS

:ENDPROC
1670 IFNX(5THENPRINTTA(IX,Y1);CHRS3

2::VDU10,127,10,9,127.10,9,9,127:PRIN
TTAB(11,23);CHR$3204U32,32.32,32,32
,32,32,10,127,127,127,127,127,127,127
.127,127,10,9,32,32,32,32,32,32,32,32
,10,127,127,127,127,127,127,127:PROCS
TART
1680 DATA69,5,69,5,77,5,77,5,81,5,81

,547,10,97,10,97,5,97,15,97,5,101,5,
97,10,89,549,541,5.81,5.7700.69.10

1690 ENDPROC
1700 DEFPROCFACE2(XF2X,YF2X)
1710 COLOUR3
1720 PRINTTAB(XF2%,YF2%);CHR$248;:VD

U32,10,1274,249,10,8,250,10,8.251,10
4,252
1730 COLOUR!
1740 ENDPROC
1750 DEFPROCOLOWAII.011)
1760 SOUND0,2,4,10
1770 COLOURI:PRINTTA9(AII,81%);CHR42

47;
1780 FORNT0300:NEXT:PRINTTAB(AIX4

IX);CHR432;
1790 WI=Xl
1800 IFPOINT(64*WZ.1023-3202)22 ORP

OINT(6401,1023-3241YX+2)122 ORPOINT(
64+04+1),1023-324M+4))=2 ORPO1NT(6
04.1023-32*(11+3)122 THENPROCSANG2(

0
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1

BBC MICRO
BBC B thee Recorder & Games)
Electron
8502 Second Processor
180 Second Processor
Bitstick System

€399
1'199
£199
€299

€ 3 7 4

PRINTERS
Shinwa CP80 CTI
Olivetti JP101
Star Gemini lox
Juki 6100
Epson RX80 FTCannon 1080

1219
€155
£229
€388
/289
€339

Cosmos 80 €199

MONITORS
Sanyo 12N £89

DISK DRIVES
Opus, Pace, Cumana

Philips E89 ACCESSORIES
Microvitec £229 Wordwise €39.95
Microvitec Medium €275 VIEW £59.95
Sanyo Medium £227 Gratpad 043.75
Fidelity £217 Sideways ROM £45
JVC Medium f199 Graphics ROM £33
JVC High £272 Disc Doctor £33

1

1 LARGEST COMPUTER CENTRE
in

MANCHESTER
BBC, COMMODORE, MEMOTECH, SINCLAIR,

SHARP, SANYO DEALERS
AMSTRAD IN STOCK

COMPUTER STATIONERY. DISKS, PLUGS. SOCKETS. CABLES, ETC.
TELEPHONE ANSWERING MACHINES(COROLESS PHONES NOW IN STOCK

Wide range at books, software (educational software specialist).
Showroom, demonstration facility. Prices include VAT, all items

available matt order. Personal Export scheme
Swaim& to Univarsolies and all leading Szkols

111 M I G H T Y  MICRO 114
SHERWOOD CENTRE

268 WILMSLOW ROAD
FALLOWFIELD, MANCHESTER

TEL: 061-224 6117

•  •  • • 0 • • • 0 •  •  • • • • •  •  W o e  0 0 0  •  •  • • 0 0 0 • 0 •  •  • • • 0 0  •  • • •  • • •  •  •
0 0 0  0 0  m o  •  •  •  •  •  •  •  •  •  • 0 0 0  O S  • • •  •  •  •  •  •  •  •  0 0 0  0 0•  •  m i  0 0 0  •  •  •  •  •  •  • o e  •  •  w e e  •  •  •  •  •  • •  •• •  • •  • • •coo •  •  •  *emus •  •  •  •  •  •  •  •

•• •• •  . . . •  • • •  • • •  •  •  •  • 555   • •
Disk Drives for the Mi

I P l e a s e  send me I

I F u l l  Brochure 1 1  I
.  3 "  Tech Details 0
i  Dealer Into. 1 7  I11)eale•s arra& lerlarl-eadl

I  Name   1 1 1

I    I

I A d d r e s s  I

I    I

I T e l  No   I
NI:L; •

Statacom Distribution Ltd, are main
distributors for Datatax Disk Drives

in the U.K.
Whatever your needs t a l k  to us.

An amazing range of top
quality drives, supplied

with leads, cables and
utility disks from a single
100K (200K flipable disk)

with or without
power supply unit, right
through to a dual 400K,
double sided unit (800K

double density) with power
supply unit.

We also distribute
a complete range

of 51/4" disk drives.

All finished in an
attractive metal r

case to match
your BBC

datafax

user

dokofen

MOM

•
0 0 0

STATACOM DISTRIBUTION LTD,
18 GROVE ROAD, SUTTONp SURREY

Prices from E167 plus VAT T e l e p h o n e  01 061.2266
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H a r r i e r
B BC/ELECTRON*
Compatible Joystick

E l 0 9 5  Include VAT and P&P
Special Features:
1. Firm grip handle
2. Self centring
3. Dual fire buttons
4. Plug direct into AID socket —

no software/interlace required
5. Suitable for most joystick

games
6. Rugged construction for

durability

Available from all good
BBC Computer Dealer
and Chain Stores. Or
mail order only from:

TRADELINK UK
Dept. MU 21 Broughton St.
Edinburgh EH1 3JLI:
Tel: 031 5 5 7  4138

Distr ibutor/Dealer enquiries welcome.

4Ib

gliew
•Electrori requifesjoysti.:i,
eller-face to tr$e jovstic,
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Escape the Goulogs listing

From Page 183
11X+1,11):ENOPROC
1810 PRINITABNLYZI;CHRS228;a01110,

8,229,10,8,230,10,231
1820 PPINTTAINWZ4.1,n);CHR$32::VD032

40,127,127,10,32,32,10,127
1830 W2=11Z-1
1840 IFia=n-3-0*LEVX ORINKEY(-122)

THENR=0:XX=WM:ENDPROC
1850 00101800
1860 ENDPROC
1870 DEFPR0CFACE1(IFILYND
1880 COLOUR3
1890 PRINTTAB(XFILYFIX):CHR$242::VD

U10,8,243,10,8,244,10,8,245,10,8,246
1900 COLOUR1
1910 ENOPROC
1920 DEFPR0CBLOW2(2%,82X)
1930 SOUND0,2,4,10
1940 COLOURIORMT7AN27421/tCHRI2

53:
1950 FORN10300:NEXT:PRINTTAB(A28

27.);CHR$32;
1960 111=XX
1970 IFP0INT164*On4.3),1023-3201):2
ORPOINT(64*(144.3),1023-32*(11+2))22

ORPOINTf64*01Z+31,1023-32f(VV3))=2
RPOINT(64401702/,1023-32101+4))=2 TH
ENPROC84NG1(117.4101):ENEPROC
1980 PRINTTAB(W14.20(Z):CHRS228::VDU1

0,8,229,10,8,238,10,8,8,239
1990 PRINTTAB1WI01);CHRS32::01132,1

0,127,127,10,32,32,10,8,127
2000 i474=K+1
2010 IFWX=XI+3.0*LEVX OR1NKEY(-26) I

HENIR=4:V=4-1:ENDPROC
2020 00101970
2030 ENDPROC
2040 DEFPROCL1VES
2050 LIVZ=LIVX-1
2060 PRINTTAB1134.LIVZ,29);CHR$32::V0

U10,127
2070 ENDPROC
2080 DEFPP0CMOVER1
2090 IS=INKEYS(0):1=ASC(1$1
2100 IFI=136THENIWX-1 ELSEGOT02200
2110 IFID2ANDW9ANDM6THENSX=SZ-5

*LEV!
2120 IFEN4NDMI6ANDYI>22THENS1=SI

-5+LEVX
2130 SOUND1,-15,100,1
2140 PROCROVECHECKI
2150 PRINTTABOa+3,17);CHR$32::VOU10

,127,10,9,127,10,127
2160 PRINTTAB(7,29):SI:T49(X1+2,1T1

CHR$228::VOU10,8,229,10,8,238,10,8,8,
239
2170 21=0
2180 PROCDEL

2190 IFINKEY(-26)THENGOT02100
2200 IF1=137THENn=n41 ELSEGOT02310
2210 IFIVI7AND11(25ANDMI6THENn=1

6:ENDPROC
2220 IFIV3ANDMIOANDY1(6THENSI=R+

54LEVI
2230 IFXVIOANDMI7ANDYI>221HENR=S

2240 SOUND1,-15,100,1
2250 PROCMOVECHECK1
2260 PRIN1TA8UN,YD:CHR$32::VD140

,127,10,9,127,10,127
2270 PRINTTAB(7,29):814TA8M+2,17);

CHR$228::V0010,8,229,10,8,238,10,8,8,
239
2280 Ns0
2290 PROCDEL
2300 1FINKEY(-122)THEN00702200
2310 IF1=65THENn=11-1 ELSE80102460
2320 IFYVITHENY1=1
2330 IFIU0ANDXV6ANDYV4THENSI=S24.5

ILEVX
2340 IFX7.>14AND11<19ANDM23ANDMIT

HENSX=5I+5*LEVI
2350 IFXWANDX1(14ANDY/(24ANDY2TH

ENSX=SI-5*LEV%
2360 SOUND1,-15,100,1
2370 PR0CMOVECHECK1
2380 PRINTTAIND.101#4):CHR532000

11,32
2390 PRINTTA8(7,29):SWA8UI+2,U);

CHR$228::VOU10,8,229,10,8,238,10,8,8,
239
2400 n=0
2410 IFLEVV2ANDW70.1EVUNDW2ANDY

%=5 THENPROCBLOWCHECK2(3,61
2420 IFXV9-1EVZANDXX(10ANDYX:51HENP

ROCBLOWCHECKIPLUS(11,6)
2430 IFM16-LEVIANDMI74NNI=23THE

NPR0CBLOWCHECKIPLU5118,24)
2440 PROCDEL
2450 IFINKEY(-66)THENGOT02310
2460 IFI=90THENn=114,1 ELSEENDPROC:1

Fn>27THENY1:27
2470 IFYI>241HENYI=24
2480 1FINANDLNANDYV3THEN5Z=SZ-5

*LEVI
2490 IFIX>14ANDU(191HEN5t=81-5.LEVI

2500 1FM8ANDWI4ANDYV24ANDYX)STH
ENSI=SZ4.5,1114
2510 SOUND1,-15,100,1
2520 PROCMOVECHECK1
2330 PRINTTAB(a+2,Y2-1):CNR$32::VD0

10,10,10,8,127
2540 PRINTTA0(7,29,0I;TABM+2,M;

CHR$228::VDU10,8.229.10,8,238.10,8,8,
239
2550 2,1=0
2560 IFLEVU2ANDX1(34,LEVUNDIV2ANDY

1=5 THENPR0C8L0NCHECK2(316)
2570 IFX9-LEV1ANDM10ANDY1=5THENP

ROCELOWCHECKIPLUS(11,6)
2580 IFM16-LEVUNDIZ(17ANDn=23THE

NPROCBLOWCHECK1PLUS(18,24)
2590 PROUD_
2600 IFINKEY(-98)THENGOT02460
2610 ENDPROC
2620 DEFPROCMOVER2
2630 1S=INKEYS(0):I=ASCCIS)
2640 IFI=136THENIZ=n-1 E19E60102740
2650 IFXV2ANDW9ANDYV6THENS%=3Z-5

*LEVI
2660 IFXV9ANDIVI6ANtn>221HENS1=5I

-5.LEVI
2670 SOUND1,-15,100,1
2600 PR0CMOVECHECK2
2690 PRINTTAB(Xa+101):CHR$32::VDUI0

,127,10,9,127,10,9,9,127
2700 PRINTTABt7,291:SZ:TA8OU,Y11:CH

14228::VOU10,8.229,10,8,230,10,231
2710 11=0
2720 PROCDEL
2730 IFINKEY1-26)THENGOT02640
2740 IFI=137THEN1M4.1 M000712830
2750 IFIVI7ANDY1(25ANDWI6THENN=1

6:ENDPROC
2760 IFM3ANDM10ANDYV6THENSI=SI+

54LEVZ
2770 IFInIOANDM17ANDYI>22THENSZ=S

Z+541EVI
2780 SOUND1,-15,100,1
2790 PROCMOVECHECK2
2800 PRINTTABM-1,M;CHR$32::VM10

427,10,9,127,10,9,9,127
2810 PRINTTA8(7,29):SWA8(XIOT:CH

R$228::VDU10,8,229,10,8,230,10,231
2820 2 0
2830 PROCDEL
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Escape the Goulogs listing

From Page 185

2840 IFINKEY(-122)THENGOT02740
2850 IF1.65THENY1.11-1 ELSESOT03000
2860 IFYI<ITHENY1.1
2870 IFX1>OANDW6ANDYIATHENSV.SZ+5

*LEVI
2880 IFII>14ANDMI9ANDY/(23ANDWIT

HENSZ.SM*LEY1
2890 IFIV7ANDX1<14ANDY1>2ANDYV24TH

ENS/..91-5sLEV1
2900 SOUND1,-15,100,1
2910 PROCMOVECHECK2
2920 PRINTTAB(XLYX+3);CHR$32::VD1110

,32
2930 PRINTTAB(7,29):StiTAB(ILY1):CH

RS228VM10,8,229,10,8,230,10.231
2940 71.0
2950 IFIV9-LEVIANDIWIOANDY1.5THENF

ROC8LOWCHECK1(11,61
2960 IFI716-LEV1AND17.(17ANDY1.23THE

NPR0CBL0WCHECK1(18,24)
2970 IFLEVU2ANDM3+LEVIANDI7.2ANDY

1.5THENPROCBLOWCHECK2PLUS(3.6)
2980 PROCDEL
2990 IFINKEY(-661THENG0T02850
3000 1F1.90THENY/Wii.1 ELSEENDFROC
3010 IFM8ANDMI4ANDYMAN0Y%(24TH

ENSI.S2+5*1EVI
3020 IF111>0AN0M6A1M3THENS1.S1-5

+LEO:
7070 IFIVI4AMDXVISTHEMSZ2R-511LEVI
3040 SOUND1,-15,100,1
3050 PROCMOVECHECK2
3060 PRIMITABM111-1);CNR$32i:VER110

,10,10,32
:070 PRINTTAE7,27l:SI:TANILYViC4

R$228::VDU10,8,229.10,8.230.10,231
3080 Z1.0
7090 IFIV16-LPIAMDMI7ANDY7.=21THE

MPROCBLOWCHECKlq8.24,
3100 IFLETO2ANDM34.LEVUNDX7l>2ANDY

1=5THENPROC8LOWCHECK2PLUS(7.6)
7110 IF!-LEVUNDM:10ANDY7..5THENP

ROCBLOWCHECK1(11,6)
3120 PRDCDEL
3130 IFINKEY(-9ETHENSOT01000
3140 ENDPROC
3150 DEFPROCDEL
3160 FORA0T0200-66C1EVI-1):NEIT
3170 ENDPROC
3180 DEFPROCSTART
3190 PRINTTAS(1.29);'SCORE. %TA

1317,79):SX:TA8(1,301CLEVEL. % TA
El(7,30);LEY/ITAB(13,29):CHR$32::VDO32
42,32.32,32,10,177,127,127,127,127,1
27
3200 IFLIVIOTHENPROCEND
3210 FORY=OTOLIV1-1:PRIMTTA9(13q129

);CHR$240;:VDU10.85241:MEXTV
3220 REPEATtUMTILGET=32:Z1=0:U=2:Y%

223
3270 TINE=0
7240 PROCLIVES
3250 EMDPROC
3260 DEFPROCIMST
3270 LEVI.°
3290 PRINT " D O  YOU WANT INSTRU
momr.
7,290 IF SETSWY6THEMSOT03390
3300 PRINT— The aim of the game is
to guide the''balloon round the cou

rse and score a""goal by arriving at
the far end. You"'"can choose your 1

evelil-C or have'ia progressive inc
rease in level(5)"
3310 PRIMTlevery tise you score a go

al. A bonus—is scored depending on
your speed,—and you gain an extra 1
ife for"'"each goal scored."
3320 PRINT' The balloon MUST be kept
epying."'"If i t  is left in the sase

place for"too long, i t  will burst.
14 the""balloon or the string touch
the—sides of the course i t  will als
a' 'burst.'
3370 PRIMP Pres5 the 'SPACE' bar to
re-start""play at each level and af

ter bursting"'"a balloon.'
3340 PRINT 'PRESS 'SPACE TO CONTI

NUE"
3350 REPEAT:UNTILSET.32
3360 CLS
7370 PRINT"—"A. d o v e s  the ba

lloon UP''''''Z' m o v e s  the ballo
on DOMM—""CHR1219;" m o v e s  t
he balloon LEFT"—I'"CHR$221:1'
-moves the balloon R I G H T "  PRE
SS 'SPACE TO CONTINUE"
3380 REPEAT:UMTILGET=32
3390 CIS:IMPUT C H O O S E  YO

UP LEVEL—(1-4,PROGRESSIVE=5)"MI
3400 IFMn5THEMMt=5
410 IFNV5THEMLEU=Ml

3420 IFM%=5THEMLEV121
3430 EMDPROC
3440 DEFPROCEMD
3450 IFM1=1AM0MIIVSITHEMMIISt:PRO

CFAMFARE:COLOUR2
3460 IPM22ANDH121(SXTHEMMI2Z=51:PRO

CFAMFARE:COLOUR2
3470 IFRa3AMDMI3USUMEMNI3%=SLPRO

CFAMFARE:COLOUR2
3480 IFK=4AMDMI4VRTHEMH14%=SI:PRO

CFAMFARE:COLOUR2
3490 IFM%=5AMDMI5VRTHEMMI5I=SLPRO

CFAMFARE:COLOUR2
3500 FORD=0T05000:MEXT

3510 CLS:PRIMT"'"YOUR SCORE=1;5Z:
3520 COLOURI:PRINT"'HI-SCORES""ILe

veil "  H11%;""Level2 N o
122;"'Level3 '0113%;""Leve14.
1 0 1 4 7 4 " * P r o g 1 . H I 5 1 : '
'''Do you want'''another gasel""'PRE
SST"
3530 REPEAT:UNTIL GET=89:60T090
3540 ENDPROC
3550 DEFPROCBLOWCHECKIPLUSULKV
3560 LOCALP,0
3570 P.RND(10):04ND(4)
3580 IFP>OLETITHENENDPROC
3590 PROCBLOWI(JLK1)
3600 FORIn:0104
3610 FORF.0T0200-33*(LEV%-1l:NEXT
3620 PROUALI
3630 PROCSTR1
3640 NUM
3650 ENDPROC
3660 0EFPROCRLOWCHECK2PLUS(JLKI)
3670 L0CALP.0
3680 P.RND(10/0=RNDW
3690 IFP>41.LEV% THENENDPROC
3700 PROC9LOW2M.K7.)
3710 FOR8Z.4100 STEP-1
3720 FORF.0T0200-33CLEn-1):NEXT
3730 PROCBAL2
3740 PROCSTR2
3750 NUTT:
3760 ENDPROC
3770 DERPROCBLOWCHECKICJLK11
3780 LOCALP,O
3790 P.RND(101:04ND(4)
7800 IFP)4+LEV1 THENENDPROC
3810 PROC8LOWIGILK1l
3820 ENDPROC
3830 DEFPR0C8LOWCHECK2W1,K1)
3840 LOCALPA
3850 P.FIND(10):0.RND(4)
3860 IFP)4+LEV1 THENENDPROC
3870 PROC8LOW201,Kt1
3880 ENDPROC
3890 DEFPROCFANFARE
3900 LOCALLY
3910 RESTORE3940
3920 F0RN.1T020:READLY
3930 SOUND2,-15,1,Y:NEXT:ENDPROC
3940 0A1A53,5,69,5,81,6,89,3,81,5.69

.5.53.5.69.5.81.6,89,3,81,5.69,5,53,5
069,5,81,15,89.15,73,6,69,3,73,5,61,1

3950 ENDPROC

This listing is included in this
moth's cassette tape offer. See
order form on Page 217.



S.S1
S1 • "Le

Level 4.

'PRE

i0

SUMLINE
PRECISIO
These superbly engineered slimline disc
drives for the BBC Microcomputer are
unsurpassed in quality and accuracy. They
feature direct drive brush less D.C. motors
and long-life ceramic read/write heads
for maximum reliability, aid .a die.
cast alloy chassis which gives
rigidity and long term
stability. Furthermore,
advanced chip••
technology, using large

:- scale integration
• permits extremely low

power consumption
be achieved. •
The Pace range •  :
includes drives which :
are switchable between
40 and 80 tracks„- 1
Double•sideddriVes
give-a maSS1Ve 400K:
storage per drive in 80_
track: mode, whilst ;h 41•;
track Mode they .retkin
compatibilitywith•eill •
toinrneiialFy.avaj1abfe:
BBC; sof ter  41f,flac4_ ••
driVes witl suppOrf •
double•A6nSity,' -
oPeratior.)...• • •

'Avf14:3641i CIOSI:iiegatteCcimPotet-r9totvaart,.•41.0rvjoG
-c4iiii14PYtft'C'ICV-WitLIt'Criasft Te,44S4:420,331.CofiTlp

• , • •  •

PAC 5 disc. .13 rives a 6! *SP PP111:'..-4:-;::
and ready i t i r . e c t  fr.orrl ttie •  .7.
sbp-ply:They_afestiptiliOdpimp ctte*itrt-01:' . tet.;-.tel:•••

ides. d ise.; alid.i-pariatir:FWkerort:sygiplY:a13tarti.'- • - •  • •
• di t t  t h a t  tfte.drii/q-P-rPaifY• 1157•ieP*Cliti.tt'Xiek •  "' • •  • •• ; • Oitc.cliivt.4. •: -  • ,  •

Doivks, ;  • •
• Psi); Aingle.Sjded 40 Truk- • - •  00 k-

:13butile.Sided 40 Trick • • 2 0 0 k
P.,SD3 • Doublet Sided 40/00 Trie* - 4 0 0 k
PSD4 Doitble Sided* ,  *Tack 0437_  -400k

• : P. P 5  Skigk i  4 b Y 8 0  Trkier 2 0 0 k .
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LesoKEPa BBC ltso cPoo
Now everyone with or IBM PC will want t:
get their paws on CUB's sleek new D series
plastic cabinet — a triumph of ergonomics and upt
the minute design. Within it is the CUB 653

-

MEDIUM RESOLUTION colour monitorth,
perfect mate  for computer users who oth'combine the advantages of brilliant loo

cost colour graphics with 80 colurrin
processing software.
CUB 653's remarkable depth of co
is enhanced by minimal screen gt

HIto a e l lthanks super high contrast
CRT, Even in w lit
environments the 653 I x
585 (V) resolution  OIvil

text which is pin-sharp adO A Feasy to read. wners cf
SHARP, RML 4801
Series, WANG and other
leading computers
needn't feel left out
because CUB 653's
compatibility octet r
these models and

)1,r4rn a ny more

neW , C t  .13n:th pStandar bhn mows wythCIDLIDUR

t:FOVItEC PIC . Mures Wa y B oth thadkort 77V
re (0274 ,  1twt

aS vt aa iniadbair edinResoabine

lution version also d

, 5 w

AvadthAe from He Street Computer Retatiels and selected b H a n o i  An artner i t ly  s e k d e d  mode 1 5 avattabk from larger branches - E D

DE

and Medium resolution models
DE

1 3 to a ID T P  7 78 s  P r  1

P r a l  M id i  stmrre: al cabinets if required.
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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
Inca the computer's system. One handset will work on it's own in the AID port as a joystick
and two fire buttons. Joystick is immediately compatible with ACORNSOFT andsimilar 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 AID port to take two items at the same time,
e.g. joystick and lightpen.

ELIA DRIVER on cassette or disc: Two programs on each

ssette or disc. One converts machine code programs a k .m the keyboard to the joystick or keypad wi t
justable sensitivity on the joystick and will

un on any O.S. The second program
eeds O.S. 1.0 or later and an

nterface) duplicates any keyboard
keys on the keypads, in the
operating system, so that
it can become a

,,numeric keypad or
ill take on the
nction keys.

lers a n o t t o r y  —Monday to Friday.

• Made in England
DELTA141) HANDSET £14.95

TA M i l  A/D/USER PORT INTERFACE £14.85
TA DRIVER CASSETTE £5.95 or DISC £9.95

es include VAT and P&P.

Numerous stockists
nationwide or direct
from Li&

SAE for more
detailed information.

VOLTMACE LTD
PARK DRIVE
BALDOCK
HERTSOEI'***SG7 6EV

=  Tel: (0462) 894410



MD 400
E155.65
+ VAT= E179

ahHTER

CCIIIIPUTER OROLIP

BBC Compatible
Mitsubishi Slimline Disc Drives
These o re  high capac i ty.  prc.-,-; - _ ; • •  ies  A, •••- - . •
All dr ives a re  supp l ied
MD 400 4 0 0 K  (BOOK do. , r,  • , , • •  40 87,
MD 800 8 0 0 K  (1600K douc,
MD 800P — 800K (1600K cioL,E, -1• -
drive un4 Nith auc t -n  p o , ,

MD 800P
0 7 1 0 4

+ VAT =

1

Dealer Enquiries
Welcome



UK's LOWEST PRINTER PRICES Emittz=

.:..0471 90171 7 Book f  6 95—.0471 90531 3 Book and Cassette E 1 2 95....0471 90530 5 Book and Disc t  14 95

EPSON RX 80 £189.95
EPSON RX 80 F/T £219.00
EPSON RX100 £329.00
EPSON FX 80 £317.00
EPSON FX100 £425.00

0471 90171 7 Book 336 pages (paper) E6 .950471 90531 3 Book and Cassette f12_95
0471 90530 5 Book and Disc f l  4 .95

ORDERED TODAY — DELIVERED TOMORROW
DOT-MATRIX

DOT MATRIX PLUS NEAR-LETTER
CANON PW1080A £249.00

DAISY-WHEEL
M I  6100
EPSON DX100

£325.00
£356.00

ACCESSORIES
WORDWISE
PAPER (2000 Sheets)0
BBC/PRINTER CABLE

£32.00
£12.00
£10.95

COPYALL DISK

Educational, G'ment plus O'seas Orders Welcome
Please add 15% VAT. Delivery Printers E10.100. Paper E3.00. Other 50p
Printariend Unit 27, Estate Buildings, Railway St. Huddersfield HD1 1 JP

QUALITY

•  Copies ALL protected disks inc. tape to disk utilities.
•  Best  on the market
•  Copies from original to your blank disk 2 1 0 . 2 5

TEL (0484) 514105

MODULAR MICROCOMPUTERMICROCOMPUTER
CONSOLES FOR SCHOOLS,

HOMES AND OFFICES
Just 2 examples of our extensive range of
consoles. This system is easily adapted to
suit your personal requirement and can
be readily expanded upon. The consoles
support your TV/monitor safely above
your micro and provide safe storage for
disk drivels, cassette recorder, books etc.
The sturdy, well designed, mild steel
construction also enables your micro to
be stored safely underneath when noi in
use.
All consoles are longed with double
bends to provide a completely safe edge
to the front and rear whilst the bottom
edge has rubber trim for safe use on desks
etc. Attractive textured finish in either
black or BBC colour match. Whilst these
consoles are designed for the BBC micro
they lend themselves perfectly to  a
variety ol other models.
Write or phone lor lull colour brochure
including dimensions and price list.

From fi 9.75 VAT
TRADE, EDUCATIONAt ENOIIIRIES WELCOME. DISCOUNTS AVAILABLE

& W BUNCE
Thorpe Industrial Estate, Unit 3, Crabtree Road,

Thorpe, Egham, Surrey TW20 8RN.
Egham (0184) 33555

Adventure into.BBC
BASIC
by Miles ELLIS
Computing Services
University of Sheffield
and
David ELLIS

A book with a difference! This is far more than
a conventional teach yourself programming
book. By using a sophisticated and exciting
adventure game Miles Ellis, w i th  the aid of his
twelve-year old son, has designed a program
which wi l l  be enjoyable from the outset as well
as teaching the beginner the basic principles of
good programming style, the use of sound
effects, colour, graphics, program editing, and
the storage and reloading of tapes.
With its innovative approach this book is
outstanding because it has dared to turn the
basic concept of teach yourself books on its
head, In this way it captures and retains the
interest and overcomes the frustration of so
many would-be programmers.
An accompanying cassette tape and disc of the
Adventure Game are also available for the BBC
Microcomputer Model B.

CONTENTS

•  W h a t ' s  i t  a l l  a b o u t ?  •  S o m e  b a s i c  p r i n c i p l e s  •
Sounding Off •  Using the right procedures •  Seeing is
believing •  Variety is the spice of life •  Communication
is the name of the game •  Adding it  all up •  Some
characters to play with •  A bit more flexibility •  Improve
your graphics •  Get animated •  Another way of
expressing yourself •  Dealing with sets of data •  Saving
your results •  More advanced sound •  Some other
useful features of BBC Basic •  Appendices •  Index

'Adventure Wit°AN 4 ,•

Miles Ellis
and

David Ellis

ORDER FORM to:
Annabelle Doan,  John Wiley & Sons Ltd., FREEPOST.
&Mins Lane, CHicHEsTER, West Sussex P019 1YR
Tel Chichester (0243)784531 Teiex 86290 (Reg. No. 641132 England)
Please send me Adventure into BBC BASIC

o  I enclose cheque for   made payable to John Wiley & Sons Ltd
Please charge my AMERICAN EXPRESS/DINERS CLUB/
BAKLANTARD,VISA/ACCESS

Card No

Date of Expiry
Telephone your credit card order --

thal100and ask for FREEFONE 3477 ( U K  only)

Name

Address

Signature

4

M
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COLOURS
AND

SHAPES
BBC MODEL B
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A logic extension activity for primary school
children in the age range 3-8  years, depending
on ability.
The program is designed to aid children in the
recognition of colours and shapes. and to develop
their ability to place these colours and shapes in a
logical arrangement.
0: Wha t  has this program got to offer?
A: I t  is currently in use in schools.
A: I t  was developed in conjunction with teachers
A: The program has been written to professional

standards.
A: Five levels of difficulty -  adults select

appropriate level.
A: Database of shapes used -  different game each

time.
A: Sound and music.
A: Comprehensive instructions with cassette.

Send your cheque or postal order for E5.75 to the address
below. A l l  prices include postage, packing and VAT.

Al  BUSINESS COMPUTING LIMITED
9 Columbia Close, Selston, Notts. NG16  6GP.

Tel: 0773 860443

G l a k e iscaontr:leolutihatinsdcatTnagilyofft:4eibscle rsgr,teminetnet thmat raellr nsurnthbeeurssear tovariables Can be used.
R R o TAT. . c  is used to 'rotate the axes about a point and by an angle bothA , efined by the ROTATE statement on a scaled screen.

clac,,u and LI.,12,11, allow a multitude of shapes to be drawn using a
single statement, including,- any regular polygon. circles, arcs, solid
sectors. triangles, squares. etc.

H a l j .  is used to -fill' a  previously drawn area wi th  M a  setting thecolour/patternishade within pre-drawn bounds.
I T 9  ANS  is used to translate the scaled area across the screen by the use Of

cartesian co-ordinates. subsequent graphics commands making use of
the now displaced scaled area.

Plus, SMOVE S O A P &  SPLOT and UNSCALE.

Compatible with: Acorn DFS•
ArricorniPac0 DFS, Watford OFS
Wordwise, Disc Doctor.
Model B. BASIC 1 or 2. OS 1.20

is used to position the LOGO cursor, usually used prior to further
IIIICEYOLGO statements.
ANql4  is used to set the intended direction of the LOGO cursor. the angle

being described in degrees.
ADVANCE is used to move the cursor in the direction as set by ANGLE by

,rt t h e  s tance  described in the ADVANCE statement
V

TURN  gives the cursor a new direction by turning it a certain number of degrees anti-clockwise from its previous direction.
G1,1111 defines the kind of trail left by the LOGO turtle using the internal plot

0   c o d e sLCIRCLE  and ‘ELLIPSE are the LOGO equivalents of the similar enhanced
graphics commands, the shape centre being the current LOGO cursor
position.

LL:p, i s  used to return the position of the LOGO cursor from a SCALEd
screen.

These commands are unlike those on any other ROM. since they are used in
exactly the  same way  as the standard BASIC commands:- i.e. an
numeric/string expression, multi-line statements, access to any variable, and
of course, no stars!
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£28
includes

VAT
post and
packing

*S"S 00 PER C ALER FR ADGE EL 1ST IC EXPEEALEE D OH SH

D.

DDCOMM
Now available for Electron with Rom board

5peEch 5LinthesizEr
FOR BBC MODEL B

Close Approximation of Text to Speech
Immediate Verbal Acknowledgement

"power top''
Unlimited Vocabulary

Word Representation to Sound
User Programmes Easily Mod i f i ed  b y

using a Simple I'S Command
FITS INTO ONE OF THE BBC ROM SOCKETS
Price E41.00 inc. P&P complete

including Simple Fitting Instructions and
User Guide

Please make all Cheques and Postal Orders to:

C "  e t =  r
iimul • mm' .  C  :g m n i "

on

44 Cross Street, Widnes, Cheshire WA8 SLT

ADD 40 COMMANDS TO

can be programmed. unlike LIST, and under the users control.
multiple statement lines can be split up into their component parts
allowing for greater ease of reading.

GOIQ is similar to the GOTO statement but more powerful in that it
enables the user to jump to 'labelled lines allowing for neater and
more readable programmes.

o l a  allows the user to sort all or part of a string array into alphabetical
Order using single statement Invaluable for data processing

SETVVIht. and t a l l  allows the user to define. using SEIVV IN, and display,
using WIN up to seven complete windows on the screen. The user
being able to Select and return to Previously de-selected windows at
wilt, the cursor maintaining its last used position within that window.

Plus: OPT POPFOR. POPG0S. POPREP arid ADDCOMM

Available now from:

Plus: *HELP displays the
full syntax of all commands
Price includes a detailed
ring-bound User Guide,

O a  is a simpidied 'character' designing facility using an enlarged grid
that enables the user to quickly and easily construct or alter graphic
ends e u d o  alphanumeric characters.

is used to reduce the site of all or part ol an existing program by
intelligently gently appending lines together.

FIND is used to search all or part of a program to find any desired character
or set of characters.

GREPL and 5•9EPI„ are two related commands that enable the user to
replace a character or group of characters with any other character or
group of characters, under total control of user.

tyja13. is used to list all, or alphabetically selected, variable names currently
within memory,

VERIFY is a simple command to confirm that a copy to tape or disc is
exactly the same as the original program in memory.

Plus. MEM. GOODPROG, KILLREM and WEN'S

VINE MICROS,  MARSHBOROUG
SANDWICH,  KENT.  C T I 3

(Or send stamp for Brochure.)

BBC BASIC W I T H  ONE ROM

0
0

H,
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The Original l •  N E I N A R K "  TWRGB Monitor
OR1C

ATMOS1 4 "n'S a „ntro‘
nlote c-/Nitkis%g

G i t i n

lElectron)

• t 2 4 c 5v4T s ,  94
Packagc:7,1Diete s BOit resolve

characters

(BBC/Acorn)

(MSX)

‘I's an
oGB comPute

monitor

The Package:

E 2 4 9 . 9 4  for a remote control 14" TV with
a computer  lead — delivered to  your  door -
including VAT

(We even f i t  a mains plug l) and carriage
We have a LARGE range of GRUNDIG
models from 14"  to 26" with or withoutTeletext.

411

Contact Elaine for an up to date leaflet
package

NEWARK VIDEO CENTRE LTD
108 London Rd, Balderton, Newark, Notts,
Tel: 0636 71475 to order by Access or
Visa. Mon-Sat/9am-6pm

vow

INTRODUCTION TO THE
STARS ***FOR ALL AGES
NEW FROM "SMALL SCHOOL SOFTWARE"
SUPERB 'STUDY PACK' OF THE
CONSTELLATIONS AND STARS
OF THE NORTHERN SKY.

• Sophisticated menu driven suite
of six programmes

• Special programmes teach
recognition o f  constellations

I ;  Enter date, t ime and use cursor
keys to  explore night sky

• Comprehensive manuel w i th
colour foldout star map

• Special integrated disc version
available

• BEIC and ELECTRON
Prices inc. P &  P.

Cassette version

E9. 95
5Y2" disc version

El 1. 95

SMALL SCHOOL SOFTWARE,
Mail Order Department (M),
14, Saltmarsh Lane,
HAYLING ISLAND,
Hampshire P011 OJT.

ADD 32K TO
YOUR BBC MICRO

ONLY £49.95.
Opus Supplies offer you Rambank -

a 32K sideways RAM board to really boost
the capabilities of your Micro.

Unlike ROMs, each block is individually
write selectable and can be write protected
to ensure against accidental erasure.

If you're running short of ROM sockets,
the RAM card allows you to load utilities as
and when they are needed.

We'llgive you software and utilities free
of charge, so you can save ROM basedfirmware on disc.

•  Uses low power 64K dynamic RAM
chips. • Simple to install.. Consists of2 x 16K
blocks of sideways RAM.
•  2 year guarantee.

Opus Supplies Lid.
158 Camberwell ki lad. London SE5 0EE. 01-7018668 or 01-703 6155.

•\
..miltooppos
Add the
power of
ROM based
software to

, your micro!

/  1

Torn you' micro into a word processor. a
disessembler. a  multi-language machine. or  a
communicatrons terminal -  at  the flick of  a switch'

Once there w a s  a physical limit to  the number
of R O M ,  you could uso. But  with Our R O M  entension
socket you can now gain access to an infinite number
Oil R O M ,  quickly -  and safety,

•  Zeto-tOtett tiltitti011 sock . ,  d r a w l .  naluable • i t o r n s  f romclamSge•  Easy to install -  no sokionng
•  Fits into the ashtray tor easy access -  no need to otioddie with themicros innards
•  F a t  * M i t .  to ',wow instruchons supoirse

•  Piease SUPOII   H i l t  art:Motorist at
(19 95 oath Inc VAT

O Picks. su004, R O M  envision sockets at C22 95each use VAT

•  I  enclose a otequed00 No
for 1 wade payabis to National Micro Central

C Ptessiecheipome    I
Cmen care NO I

Signed

Nemo
Address

POST TO k W  3 6  Si Prwsport.  Sicinkpotr SKI l i f t  •a _

Us.

Break the 88C
'4if sound

barneta!

national
micro Centres

E X P E R I E N C E
A G R E A T  N E W

D I M E N S I O N  I N
M I C R O  S O U N D !

The National Micro Centres hi-li adapter
allows vou to  bypass the 8 8 C  Mic ros

internal speaker and feed the sound
signal in to  yOut o w n  hi-fi Or music

Vetter*.

•  Easy to install -  no
sOldarine

•  11,Otil powlion switch allows
Of .rhlotTral or Warm&

%wake, - or turns oPt Sound

•  r t e .  •ItitrochOrti SWPIP.O
•  I  wily isolated smut
•  M u c h  moot l k a n  i n

iddhooll Kosher -  enema
full ela or you *mord*,  It

October 1984 MICRO USER 1 9 3



EPROM PROGRAMMER

73 Yorkshire Street 59 Daisy Hill
Rochdale Dewsbury

Tel: (Rochdale) 344654 Tel: 0924  45530055

FOR THE BBC
A very high quality product direct from
the manufacturers, contained in attrac.
live sloping box with low insertion lame
socket and neon indicator for program
ming fitted as standard, the software
adopts the high efficiency method for
programming 2764 and 27128 This
allows up to 100% faster programming.
software in machine code, supplied on
cassette and can be placed in mom. Very
easy to use, menu driven with easy to use
instructions. This unit is completely sell
contained with its own power supply and
plugs into the user port.
THIS PROFESSIONAL UNIT ALLOWS
1. Will program 2716. 2732. 2532, 2764 and
2. Copy eprom into memory and compute checksurn.
3. Blank check worn.
4. Program eprom from memory.
5_ Verity byte by byte and compute checksum.
6. allow buffer start area to be changed.
7. All operating system calls may be used when in menu mode,
B. Semi-intelligent programming. Typical time to program a 2764 8k device is approx.

50 sec depending on the data to be programmed.
9. Additional software supplied to enable your own program (basic or machine code) to

be put into eprom with the necessary ;eader information to allow calling with a
*command. Downshift routine to enable basic programs to be run is also supplied_

COST £46.50 please add 15% VAT f  1.00 post and package
Also available RAkk'ROM card 16 socket details on request.

27128

ORDERS TO
H.C.R. ELECTRONICS, Industrial Unit
Parker Road, Chelmsford, Essex CM 2 OES.
Access Orders Phone:
Chelmsford (0245) 350188 24 hours

moms.

54 Yorkshire Street
Oldham

Tel:061-633 1608

194 MICRO USER October 1984

SAVE E80.00

C , 4 1 1 1 6
17-41110011

en INTRODUCTION to
A

A
NED

on Me
SRC MICRO

This 120 page book is supplied with a FREE
floppy disc containing TWO demonstration

systems-a STOCKFILE SYSTEM
and a PERSONNEL SYSTEM

IF YOU WANT
•  to use your disc drives as something more than

just fast cassettes.
•  to be able to store and retrieve data instantly.
•  to learn how to create your own systems.

to understand how Filing Systems can work.
•  to join the vast numbers of people worldwide

who have benefited from this package.
THEN YOU CAN BUY THE BOOK FOR
£12.50 COMPLETE FROM:

The Computer Room 206 Main Street
Newthorpe Nottingham O M  718578

L S U M M E R  OFFERS!!

BBC MODEL B
CASSETTE PLAYER E 3 9 9  i n c  V A T
5 ACORNSOFT TITLES

SAVE E50•00

DISC DRIVE A N D  INTERFACE FOR E 2 2 9 • 9 5
(Acorn Disc Inierface with WOK 40 track Disc Drive)

Mail/telephone orders to Oldham address •  E1,000 instant credit available •  Carriage £4.25 per machine, UK
mainland •  Access/Barclaycard welcome •  Prices correct at time of going to press E & 0  E

Home & Business Computers
THE NORTH'S LEADING COMPUTER SUPPLIERS



MUSICS OFT
MUSIC SPECIALISTS FOR THE 32K BBC MICRO

* T H E  SYNTH *  (OS. 1.0+)
A very flexible and inventive program that's highly recommendable.'' Or David Dim

EEMM, Oct 831. This 'synthesizer program has features which to our knowledge are
unique. ALTER RHYTHM The rhythm of a wooled melody may be altered by tapping
on a single key. REPEAT No need to playa phrase twice, great saving in space REAL
TIME PLAYING. With alteration of volume envelope and octave pitch as you play a
note EDITING Back and forwards whilst hearing the tune. INPUT. May be hesitant or
in correct time TIDY. Cleans up inaccuracies of input on demand' NUMBER OF
NOTES. From 3000 for 1 channel to 1000 for 3. etc. Plus all the Other synthesizer
programs do PLUS, IE sophisticated envelope editing (very easy!. larger keyboard
used ITAB to sir cuisorl. No secrets user transparent This is the program for the
experimenter who wants to make HUMAN music rather than perform mathematical
linger dexterity exercises. THE SYNTH Cassette & instructions Only E8.75 inc. Pf P

*  KEYBOARDS *  (0.S.1.04-)
5 programs to turn your BBC into 5 real-time keyboards. 1.3 simultaneous voices in
Basic for easy understanding) 2 Single voice M C  with Pitch Bend, 3.3 simultaneous
voice WC with Envelope control built in. 4. Single finger Chord organ ranging over
the whole keyboard. 2 variations for each chord. 5. Chord organ 2  with different
chord ccm6guration. These are all separate programs designed for you to use as theyare or In your o n  programs.
KEYBOARDS cassette & instructions E5.75 inc P&P

*  MUSICTOOLS *  (all 0.S.)
-Musicsolt olso produce an exceHent Musictools l cassette ,  a l  all_ rathergood value- 18.5MM. Ocr 83
Five music utility programs on one tape.
Tune Generator with dynamic graphic Keyboard & Stave display, Envelope
Command Explorer Wary easy to use/. Musical Symbols Graphic routine. Simple
single lino organ with sophisticated controls Over 60 procedures for you to use in
your programs already in working programs.
musicrooLs 1 cassette & irltrucuorts E5.75 in.: P&P.

PIEMAN *  (all OS.)
-1he best version of Simon I've seen rz ,goes so much further than most' (Quote
by a rival software firrnti Recommended lot Primary & Middle Schools.
Not as simple as Simon' It develops into a fun set of ear cleaning and musicalconcentration games
PIEMAN cassette &  instructions f 5 . 7 5  inc. P&P

ACORN APPROVED
ALL P R O G R A M S  TRANSFER EASILY TO D isc .

Cheques and official orders to..
MUSICSOFT, 12 Fallowfield, Ampthili. Beds.

Tekipbeine: 0525 402701
Ali 4 programs E24 -  on 40 tracA disc (25_00 1

d r

*  Provides twelve extra ROM
sockets, allowing up to sixteen
ROMs to be used simultaneously.

*  A l l  sockets are fully buffered.
*  Fou r  of these sockets may be

reconfigured to accept static RAM
(16K maximum),

*  Automat ic  switching allows ROM
software to be •LOADed into
sideways RAM directly from tapeor disc

*  Original software may be assembled
directly into sideways RAM.

*  Accepts either 6116 or 6264
RAM chips.

*  T h e  board will accept 2K, 4K, 8K
and 16K chips

ROM/RAM EXPANSION
system for the BBC Micro

The Ultimate ROM/RAM Board
For The BBC Microcomputer!

*  Ful ly  compatible with Acorn 6502
and Z-80 second processors Torch
2-80. 8088 IGraduatel and 68000
(Unicorni second processors and
most double-density disc
interfaces.

*  N o  soldering Or track cutting
necessary. The board plugs directly
into the computer's processor
socket via a short flexible
connector.
b o a r d  is Tis held firmly in place
by sturdy plastic supports -  no
stress is placed on any vital
components or sockets.

*  Comprehensive operating manual
provided,

All our prices are inchrsive of VAT unless specrlied otherwise Postage I I  Packaging: Please add E l
tor small items fROMIRAM Boards Software, WC) 1 2 . 5 0  for medium items lDisc. drives. BBC
Computers/. r  10 for heavy items 1Printers monitors. etc!. lPostal rates apply within 1.11C only

Please telephone for export tateslAccessAarclayeard Telephone orders welcome
SIR COMPUTERS LTD

91 Whi tchurch  Road, Cardiff  C F4
Tel: Card i f f  (0222)  6 2 1 8 1 3

M I C R O M A N
C o m p u t e r s

ACORN SPECIALIST COMPUTER CENTRE

ACORN/BBC COMPUTERS:
Acorn Electron 1 9 9 . 0 0
BBC Model B 3 9 9 . 1 3 0
BBC Model B •  OP5 4 6 9  U0
Akoni Telecast Receiver 2 2 5  00
Acorn 6102 2nd Processes 1 9 9 0 0
Acorn Z80 2nd Processor 2 0 9 . 0 0
Acorn IEEE Interlace 3 2 S  00
Humid, 3 7 5  00
I  kviron Pit. I interface 5 9  sii
BBC UPGRADES:
A-8 Upgrade (Fined' 9 5 . 0 S
D F S I n L e r f . t t , . J l  1 0 9  90
Speech Synlbesteer [Pitted! 5 5  00

TORCH COMPUTERS:
zso P i a  7 9 9 0 0
180 2n4 ProcesikorQad 3 3 9  00

I W E  ( ) F U R  A FULL RANGE OF SOLIDISK SIDEWAYSR AM PRODUCTS INC. A SOLIDISK FITTING SERVICE

it

BBC FIRMWARE,:v i t .  ROM
Wiiedwise ROM
Viewsliesi ROM
B.Elase Database Disc
tatrecek Spreadsheet ROM
Coin p wow Cancero. hum
Toubtar ROM
Cenunstar EPROM
BCPL. ROM

M O N I T O R S '
Douce ROB Standard
Microvitec Cub Standard
Zenith Green
Dec .  TVliaonitor

DISC DRIVES:
Full tangs aioulalele

.':17rtC1

3990
44,as
59.89
25.00
74 75
33.35
3100
34.00
9965

Sides..,., ROM 4 4  713
Solid ink 32K Sideways RAM 57.95
Solidisk 95K PX1.003011 9 2 0 0
Solidi6i 128E Sidowsys RAM

119.95

PRINTERS: M O D E M S :
EpOol, Mann 2 5 5  00 Grepevine.Coremstar Modem
Epson PX100 5 7 1  95 R O A .Star Gemini 10X 2 5 8 0 0
Star Delta 10 3 9 5 . 0 0
Cannon PW-1080A 3 ) 0 0 0
Shinwa CP/143 2 2 0  00
Senple Daisywheel Plinid-r 332.35

229 85
229.85
109.25
265910

POA

WE HAVE A RANGE OF BUSINESS & WORD
PROCESSING PACKAGES BASED AROUND THE BBC:

& TORCH COMPUTERS
ACORN APPROVED SERVICE CINTRE

Our workshop Mors a comprehensive service including
Repairs end Upgrades by our own engineers

EDucA r ioNAL &  INDUSTRIAL ENQUIRIES %MA:0k%

All prices include VAT.  Post & Packing E9 (Large W W IHMS! CI [Smell Items ROM's etc)
RAINFORD INDUSTRIAL ESTATE, MILL LANE,

RAINFORD, ST. HELENS. MERSEYSIDE

PHONE 074488 5242

SIR BUSINESS & COMMUNICATIONS
We announce our appointment as TORCH UNICORN
Dealers, at a time when Acorn & TORCH are joiningforces
THE TORCH UNICORN RANGE:
CP/M compatible extensions to the BBC
Microcomputer System:
ZEP 100:  Z80 2nd processor card: 64K RAM: FREE
SOFTWARE (see below) E299 +  VAT
ZDP 240:  280 Disc Pack comprising ZEP 100: 2x 400K
floppy disc drive: FREE SOFTWARE (see below) E799,00 incVAT.
HDP 240: As ZDP 2 4 0  but with one 400K drive
replaced by a 20M8 Winchester Hard Disc unitaround E1,995 ,  VAT.
HDP 68K: As HOP 240 but with twin IZEIOB and b8000l
-second" processors: provides an extra 256k RAM!
...around E2,495 •  VAT,

THE UNICORN:  Top of the range. The TORCH UNICORN
comprises HDP 68k plus FULL UNIX III OperatingSystem a r o u n d  E2,895 + VAT.
TORCH C-600: Complete self-contained unit (no BBC
Micro requiredl comprising BBC Micro system. ZDP, hi-res
colour monitor &  British Telecom-approved
communication card. P r i c e  avai lab le  o n  appal:cation_
FREE SOFTWARE: BEICBASIC (Z80) allowing almost
48K User Memory  II 'Perfect .  Wri ter  ( w o r d  processor ) ;
'Perfect • Calc (spreadsheet); 'Perfect' Filer (database
f i l ing sys tem);  Complete software package normallyworth about E1,000l l

BBC MICROCOMPUTER
BBC Model A . 1 2 8 9 0 0
BBC Model 8 1 3 7 9 . 0 0
BBC Model BD ,  [ 4 6 9 0 0

DISC DRIVES
Single 1005 N O W  1139.00
Dual 100k.  NOW1279 00
Dual 4005 4 - 0/0 0 Track
Switchable) N O W  1199.00

MONITORS
Sanyo 11.,0 t . 8 5  00
Microvitec R08 1 2 1 9 . 0 0

SOFTWARE
We have a range of BBC and
E l e c t r o n  l i l l e 5  CUr tn r I t t y  i n  s t o c k
including ROM based programssuch as
VIEW lE59,801, New 2 1 version
Compute, Cotscepter
GRAPHICS R O M  I f32 .20 I .
VVOROWISE 1139.95) and
DISC DOCTOR 4E29.95/-

PRINTERS
Out Matt is:
Srionve CP-90  E 2 1 9 , 0 0
E 0 S 0 0 R X - 8 0  F I T  1 2 7 5  0 0

Eps.unIFX•80 3 a 9 , 0 0  P l e a s e  telephOrie for tun details
Deleywhestir o f  software range 3nd current
JuIci 6100 t  389 00 s t o c k

ACORN BBC SECOND PROCESSORS
6 5 0 2  2nct Processor E  1 99 .00  Z 8 0  2 ed Proces,iir 1 7 9 9  0 0
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GAMES?
Playing them is easy but can you

write your own?

Introduction £6.95
Addition £7.95
Subtraction £7.95
And available in September
Multiplication E7.95
Division E7.95

Me and My Micro
Will show you how to use loops, print

things on screen, move them about and
control their movement from the

keyboard.

Follow the ideas in this book

and construct your own game programs
that are exciting, efficient and easy to

debug.

E2.95 including p&p
from Bookshops or direct from NEC

NATIONAL EXTENSION COLLEGE
18 Brooklands Avenue
Cambridge CB2 2HN

See the 'Me and My Micro' TV series

EDUCATIONAL SOFTWARE
BBC Micro B

FRACTIONS
Tutorial cassettes with an unlimited number of exercises.

Quiz 1 £6 .95

M JS

Text is based on the notes of a junior school head

TOPICS In English for 6-9 year olds
Multiple choice programs designed to improve vocabulary.
spelling, word power and comprehension, each program
has 5 topics of 10 exercises.

Topics 1 and 2 £6.95 Topics 3 and 4  £6.95
Text prepared by a junior school teacher

QUIZ
A competitive general knowledge game for individuals or
teams.

TOWERS OF HANOI
Learn and develop logical skills in an attractive game. It
can be set to suit all ages.

Towers of Hanoi £6.95
MICRO-NINERS
Develop word power and solve clues with an intriguing
word game

Micro-Niners £6.95
Prices include post and packing, please send cash with order or write ot

phone lot further details to:
MICRO-JENN SOFTWARE LTD

81 Squirrels Heath Road, Harold Wood Essex RM3OLR
Telephone: Ingrobourne (04023) 42801
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HORN BY
SOFTWARE
Britain's top
Spectrum Pro-Golf Series
now available for the first
time on BBC
Model B 1.2 0 .S .

The real thing, exact simulat ion o f  Britain's top
golf courses.
1. A l l  golf rules apply.
2. Designed for one or two players,
3. Played off any handicap.
4. O n  each hole, distance, par, green enlargement.
5. Control shot — choice of all clubs, strength,

direction.
6_ Graphics excellent.
7_ Extremely realistic.

All prices include VAT & P&P
Available from:

HORN BY SOFTWARE
21 Pinfold Hill, Leeds I S 1 5  OPW.

Telephone: 0937 65847

T R O O N  E 7 . 7 5  N E W B I R K D A L E  E 7 . 7 5
W E N T W O R T H  E A S T  &  W E S T  C O U R S E  0 1  .00

Latest Programme
M O O R T O W N  S C E N E  OF F I R S T  I N T E R N AT I O N A L

1984 E7.75
ALSO SPECIAL OFFER

FULL SERIES E28

Private Viewdata
C-FAX

C-FAX is a package for setting up and displaying private
TELETEXT information on a BBC Model B Computer IOS 1.2)
Typical uses include advertising displays, electronic
newspapers and notice boards, and specialised databases.

Up to 390 Teletext (Mode 7I pages can be stored on one
disc and instantly recalled by the display program, which
simulates the standard broadcast CEEFAX operation —
including time/date and current page number display.
The software consists of the display program Ion disc) and a
ROM based editor which can be called up at any time to
make changes or additions. In addition to the usual Mode 7
editor facilities, it is possible to copy or move any block of
characters, insert or delete characters on a line, write in
LARGE text, and use comprehensive Graphics routines.

C-FAX has the familiar features of broadcast Teletext and
also supports Demonstration routines. Menu pages. Page
chaining with variable display time, Animation, Musical tones,
Programmed learning, and the counting of all pages
requested.

The package includes a specially designed handset which
connects to the BBC via the user port. A disc containing
example pages is a lso supplied.

Package Price E99.00
Package without KEYPAD E45 00
(Please state 40 or SO Track Disc)
The Keypad can also be supplied separately for f  BODO
including software to redefine the keys to operate with your
programs.

The k bow prices include VAT end P&P I UK)
Send Cheque.* 0  io ,

M ICROFAX LTD.
\L\s. 1 9  Grasmere Ave. Blackburn, Lancs. B B1 8LD
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COMPUTER CENTRE

RX80 ....f239.95
FIX80F/T £26995
FX80 £ 3 7 5 . 0 0

The superb range of Epson printers are even better
value than ever at these super new low prices.
SHINWA CP80

• 80 column and sell test
• Friction and tractor feed
• B1 directional printing
• Hi res graphics
• Many more features
WILDINGS
LOW PRICE

PACE DISK DRIVES
-  T h e  extensive range of Pace

disk drives are fully
compatible with the double
density op. systems which
are now becoming available

With Wildings super low prices and a drive to suit every
purpose you need look no further.

psol 1110X singlel 401 . . .  • • 11 6 9 . 9 5  P0011200K doubiel 401. f 3 3 4  95
PS021200k singiel 40T f 2 3 9  95 POD214013K &ate' .401. f 4 6 9  95
PSD31400K single/ 4DIOT f 2 7 9  95 POD3 (800K double/ 4010T ( 5 5 5 9 5
P5041400K singlel 80T ( 2 4 4 9 5  P004 (800k double) 801 C 4 7 9  95
P505 (200K singlel 40i801. ( 2 5 4  95 P0051400K doublel 401901 C 4 9 9  95

Am Ofnles Includetormartingthk and meow!

Various disk operating systems in stock. Please phone or
call for  details.

MICRO VITEC
141' Cub colour
monitor
inc. VAT 1 2 1 9 . 9 5
14" Cub colour
monitor with sound
facility
inc. VAT £ 2 3 9 . 9 5

1229.95

MONITORS
SANYO C D 3 1 2 5 N

h E r i n

COSMOS 80
Limited quantities of
this printer are
available at the
amazing low price of

* f199.95
Specification is the
same as the Shinwa.

14" colour
monitor inc.
leads for
connection to
the BBC Micro.
Few only at

1199.95
MAIL ORDER Please address all postal and telephone

enquiries to the Wigan branch.
Postage -  Monitors, Drives, Printers -  E5.00 Prices inc. VAT.

EPSON PRINTERS

PRICES CORRECT AT TIME OF GOING TO PRESS BUT
SUBJECT TO CHANGE WITHOUT NOTICE E & 0 E

WIGAN
11 Mnnes St, Wigan
Lima WW1 TOP

Tel Wolin 10942) 44382
Closed Wet

PRESTON
49 hompti. Preston

Lens PRI 881I
III Preston (0772) 558250

Cknod Thurs.

BOLTON
23 Cleensalte Belton

Gtr Manchester 811 IHH
Tel (0204) 33512

Closed Wed

WARRINGTON
il l  Bridge St.Warnnigton

Chub ire WM 2.AR
Tat (0925) 38290

Closed Thu rs

CHORLEY
68 Market Si, Charley

Lana PIR7 2SE
Tel Chorley (02572) 74224

Closed Wed.

STOCKPORT
t Little Underbank, Stockport

Cheshire SKI ILA
Tel N I  480 3435

Closed Thus

Two autumn
specials from

Z,1113
0E30

An Aladdin's cave of really outstanding
programs that will delight every BBC Micro
enthusiast. I t  contains 12 great games — all
original and all fully listed. Arcade games,
card games, strategy games and sports
simulations—they're all there.
PLUS a unique A to Z guide to all the
games software currently available for the
BBC micro. Something you wil l want to
keep and refer to again and again in the
months to come.

On sale October 26. Price E1.96

Packed with practical programs which
teachers can use in the classroom and
parents can use to teach children at home.
Mathematics, language, shape recognition,
coordinates, drawing, geometry are just
some of  the subjects covered by programs
that will fascinate children of all ages, from
early learners to secondary pupils.
PLUS the most detailed guide available to
all the educational software that has been
provided for the BBC Micro. All programs
are alphabetically listed and described.

On sale September 28. Price 111.98

October 1984 MICRO USER 1 9 7



diEal SOFTWARE
HIGH QUALITY CASSETTE-BASED

SOFTWARE FOR THE BBC
MICROCOMPUTER (32K).

NIGHTMARE MATHS

i s o  isms

0 I

imimA •

I *
is

.111.  S E I S M  1

Gel through the spacemase solving nuiths problemis
on the way. hut watch out for the cornets, laserbolis
and meteors High score table and extra 'sheets' for
the successful Three levels of difficulty, with graded
hazards too Age 10 upwards.

PICTURE
Use this package to create new characters and
combme them in high resolution pictures Characters
and pictures can be saved and used in your own
prograrrui. Sample character sets and pictures
included

THE ESTABLISHMENT AND
SHIPWRECKED
A two program package of simple text adventures.
featuring fantasy environments. An ideal stimulus for
cresting wnting and art.

198 M I C R O  USER October 1984

s3 •
Ava i l ab le  f rom:-

LOGICAL EDUCATIONAL SOFTWARE,
12, Rowditch Avenue,

Derby, DE3 3LD
(Please add 60 pence P •  P to  order total).

INTRODUCTORY PRICES FOR
BEEB USERS

NO EXTRA FOR U K  VAT  OR POSTAGE!

M E N U  D ISC Make all your discs menu driven Sor t  out your files
at last w i th  this disc which enables files to be run at the touch of a
single key.  S impl ic i ty  i tself  to create/amend/delete the menu o f
your cho i ce .  I d e a l  w h e n  inexper ienced ope ra to rs  o r  y o u n g
children need to  use the computer.  M a y  be copied for your own
use w i t h  al l  you r  o w n  d iscs

MENU DISC (state 40  or 80 track) E8 .00

USER PORT INTERFACE BOARD Interface and control or
monitor ex te rna l  c i r c u i t s  f o r  h o b b y,  h o m e  secur i t y,  p rocess
control etc. Invaluable as a sof tware development aid since LEDs
indicate the  s ta tus  of  all 8  I /O l ines and bo th  control  l ines. D I L
switches can simulate all inputs and invert all outputs. Separate
terminal b l o c k s  f o r  i n p u t  a n d  o u t p u t  l o g i c  connec t ions  a n d
BEEB•s own 5V supply. Optional relays can be fitted to each of
the 8 output  lines. U S E R  PORT INTERFACE BOARD E29 .00

INTERCONNECTING CABLE (to user port) £ 8 . 0 0
OPTIONAL RELAY (fitted/ £ 2 . 0 0

K E Y B O A R D  C O V E R  R ig id  mou lded  cover  f i ts o n l y  over  the
keyboard and speaker sections, so may be used easily when the
computer  i s  instal led w i t h  on l y  the  keyboard  area accessible
Protects against  dus t  and  accidental  damage.

KEYBOARD COVER £ 7 . 0 0

C O M P U T E R  C O V E R  Superior f i t ted black leatherette cover to
protect your computer,  available either plain or personalised with
your own name or initials. C O M P U T E R  COVER (plain) E5 .50

PERSONALISING (per letter) 50p

ELECTROLINK LTD
FREEPOST, Church Crookham
Aldershot Hants.  GU 13 OBR

Tel: 0 2 5 1 4  4 3 3 2  o r  0 2 5 2  5 4 3 0 9 5
Order now, or ask for our free data sheet

you don't  want  t o  use your BBC MICRO-COMPUTER  for  listing
ADDRESSES, learning ALGEBRA_ looking up your APPOINTMENTS.
preparing simple BALANCE SHEETS. playing your  own  one-armed
BANDIT, checking your BANK BALANCE. working-out the real costs of
your CAR. creating your own DATA•BASES, just DOODLING, checking
the date on your CALENDAR. CATALOGUING lists of whatever you like,
looking-up and writing entries in your DIARY, playing GAMES, testing your
GENERAL KNOWLEDGE. casting your own and friends HOROSCOPES.
enjoying colourful screen INTERLUDES, leaving MESSAGES for your
family and  friends, est imat ing MILEAGES between ma jo r  cit ies,
practising calculating amounts o f  MONEY. learning your MULTIPLI-
CATION TABLES, playing NOUGHTS AND CROSSES. writing-out and
looking-up your favourite RECIPES. seeing how your SAVINGS wil l
grow, playing SNAP, doing SUMS. writing your personal TELEPHONE
DIRECTORY, telling the TIME from an elegant Sun-clock. displaying your
TIME-TABLE, testing your knowledge of  WORD meanings, or  writing
your own XMAS card iists, all tailor made for your own machine

AND
 at the same time obtain a fully integrated %5K-2000• program

package system capable of accommodating all your own programs
CSK-2000 • is the most versatile system o f  computer programming.

organisation and management available for the BBC
MICRO-COMPUTER backed-up by advisory. information and

patch-in services)
THEN

don't send a cheque for only E50 to:
MILL SOFT

'HUMFORD M I L L '
BED LINGTON

NOR TH UM B ER LAN
NE22 5 RT

for the most comprehensive suite of fully str.uctured programs ever
written for the BBC MICRO COMPUTER

ELSE
buy over thirty odd programs instead to' a total cost of around f  SOO

REM
TAPE Iplease state Model 'A' or •B-) • DISC !please state format/

1_1 h  0 _  • S o f t w a r eProducts
Present

Disc-Minder Service: We oiler to protect disc
based SEC computer software to make it inaccessible to
disc sector editors and back-up/copying utility programs.
Write now for further information.

C o p y r i t e :  D i s c  Back-up Util ity

W A R N I N G T h i s  p o w e r f u lp a c k a g e  i s
not intended (oh .  used to break copyright. It is capable of duplicating
most protected disc based software and as such must be used with
discretion.

Copyrite and other products protected by Disc-Minder
cannot be recreated using this program.

(Disc) Price E10 9 5
a s e : A  direct access data base and report gen-

erator -  suitable for use in Education, data collection.
personal records etc. Write for full specification.

(Disc) Price E 1 4 . 9 5
Texprint. :True mode 7dump utility. Includes instruc-
tions to merge with a teletext editor.

(Disc) Price £ 8 . 9 5
Games: (Cassette only) E d u c a t i o n :  (Cassette/disc)

F r u i t y  F r u i t y  (Cass) Pnmary English Pack ( D i s c )  E I 0.95E6.95 (Miss ing  words, Word jumble) (Cass) E9.95
(Disc) E10_95

S t u k a  E 6 . 9 5  ( M u s i c  writer, Picture Draw) ( C a s s )  £9.95

E p h a g y  S o f t w a r e  P r o d u c t s
R e a r  o f  1 2 5 ,  C o r p o r a t i o n  R o a d ,

G r i m s b y  S o u t h  H u m b e r s i d e  D N 3 I  I U R

(Cass) Primary Act iv i ty Pack

EDUCATIOMIL
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MWS BOOK DUAL DRIVES
Summer special offer price €330 00

Quantity E p

MWS 400K SINGLE DRIVE
Summer special offer price E200•00
MINS 200K SINGLE DRIVE
Summer special offer price E14000
MWS 100K SINGLE DRIVE (not illustrated)
Summer special offer price E135,00

MWS Optional Power Supply E35.00

Please debit my D e l i v e r y
Access/Barclaycard/Amex/Diners

Sub Total

ER) 00

Card Na VAT 15 96

I enclose a cheque for E m a d e  payable to
MW Svstems T O T A L
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MWS 800K (1_6M8) at Double Density
DUAL DRIVES from TOSHIBA.
These drives are double sided/double density
and are 40/80 Track Swirchable.

NEW PRODUC1
RELEA

A  SINGLE DRIVE from EPSON.
These drives are double sided/single density
and are 40 Track.

1
MWS 400K (800K at Double Density).
SINGLE DRIVE from TOSHIBA.
These drives are also double sided/double
density and are 40/80 Track Switchable.

muo systems ltd.
Matrix House
Lincoln Road

Please supply  the f o l l o w i n g  O r d e r

Name

T e l N o

ORDER FORM
Cressex Industrial Est. A l l  prices are exclusive of VAT.
High Wycombe P r i c e  includes Formatting Disc,
Bucks M a n u a l  and all Cables.
Tel (0494)450341 A l l  units carry a one year warranty.

All units are ex stock.

Address
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Ex VAT inc VAT TOTAL
EV1 Complete 0 1 3 0 ) E129.95
Software OD (SIC El 74 E2 00

Postage and Packaging
I enclose ow creoueP 0 tor E ............. . . . T O T A L

C1.25
E

I m a g i n g  A program that takes pictures tor printing. storage and
sanamisskx, A  second vers.:0 of the program can be used to record a
short arernabon sequence

There's no need to keep your home computer in the dark a minute
longer. The Micro-Robotics EV1 is a revolutionary new electronic
camera that can be connected to your computer to give it the power
of sight. It has applications in the fieids of security, in industrial object
recognition, graphic design, robotics and Artificial Intelligence. For
the first time it is possible to capture black-and-white and grey scale
pictures on a microcomputer without the use of an expensive
external video camera. Full documentation and a comprehensive
library of useful software are provided with each system, all for only
£129.95 (inc. VAT).
Dealer enquiries welcome.
Technical  Specification C O M M O T I O NResoiotiOn 246 x 2 8  S i z e  70 x 50 x 55 mm
Capture  Time 6 4 m S e c  h i e r t a c e  U s e t p o n  C O M P U T E R  OPERATED  MOTION
W e i g h t  7 5  g M l i S  r i v e ,  r x , o i  IlLoS 13.3 I S  B U Mobsssiss*.sposmw s s T  ISms.oss.• s1,7INs

Obiect recognition A powerlut program tor analystog a sotine
contaning multple <Ner lappnq peels Aroa, perimeter. aeree ot
gravty we caiculated in a spirt second

M o v e m e n t  d e t e c t i o n  A prOgrarn that analyses any movement in
a scene which tor example could be used So count the number of people
monng wen a street or nog an Warm anytteng moves

Please send to:- Commotion, 241 Green Steel.Enleld, EN3 7S.J. Tel: 004 1318.
Please send me:- pi Software on tape 1BBC Model 8)

ElSolteare on 40track disc
(B8C Model Si

SOthvare On 80 track disc
(BBC PAW* 8)

I prefer to pay by Serclaycard. Access Card(Please delete as necessarlY
Card No

Signature

Name  A d d r e s s

Address
(Address above must be same as cardholder.) e l

HOW
ground
Mode 7
the equ
for  Ah%

answer
where.
Kent.
41 To
ground
the CE
YOU w
(CHFId
line wi
The IM
first C
grounc

The
print
posific
so thal
line h:
tediou

Adu
the n
screen

10
20

STEP
NEXT

30

Lin
any sc
m e m o
The
&7CC
down

A 171
the s;
manq
from
1983.
coma
tem!

Th
was e
a Ba
opera
Bask
-1,1h

A



-7

A

HOW can you f i l l  the back-
ground with any one colour in
Mode 7? In other words, what is
the equivalent o f  the following

, f o r  Mode 7:
10 KODC2
20 K M  129: CL6

I'm sure there must be an easy
answer, but I  can't find it any-
where. -  M. Wyatt, Gravesend,
Kent.

•  To  fill a  line with one back-
ground colour, you simply place
the CURS number of the colour
you want in the left hand byte
(CHRS131 for  yellow) of  the
line with CHRS 157 next to it.
The latter tells the micro that the
first CHRS refers to the back-
ground colour.

The easiest way to do this is to
print them i n  t h e  correct
positions with Tab using a loop
so that the whole screen is filled
line by line. This can be a bit
tedious though.

Alternatively you can poke
the required bytes onto the
screen, as in this listing:

10 CLS
20 FOR L%147C00 TO VHF

STEP 40: 711:131:L%/11057:
REIT L%

30 AOSETS

Line 10 is necessary to avoid
any scrolling affecting the screen
memory locations adversely.
The screen then starts a t
&7C00, and the step 40 moves it
down line by line.

AFTER my last letter to you on
the subject o f  the L INE  com-
mand you sent me an extract
from your magazine of August
1983. This covers the * L I N E
command, and I  read it with in-
terest at the time of publication.

The L I N E  command that I
was enquiring about, however, is
a Basic command and not an
operating system one, that is a
Basic token which is listable as
"LINE",

Background to that
Mode 7 colour scene

The varying values o f  L%
ensure that the code for yellow is
poked down the left o f  the
screen, and that for background
next to it.

This o f  course is  the un-
forgiveable crime against Acorn
-  directly addressing the screen.
So it won't work over the tube!

You must remember that the
two leftmost characters of each
line are being used. Sticking
another character o n  top o f
either will undo your hard work.

That's why we used line 30 to
stop the prompt sign appearing
at the top of the screen and spoil-
ing my first line. Leave it out and
see!

Monitor
bug hunt
I WAS interested to read the
letter by P. Stanesby in your July
issue about the Break "bug" in
the Monitor listing.

Like your correspondent I
spent considerable time typing
both the listing for the Monitor
and also the "toolkit".

Unfortunately I  could get

The token has value (186 and
is given in the User Guide on
page 484  i n  the section on
minimum abbreviations,

Insertion o f  this token into
Basic text does list as "LINE"
but the use of the command in
various SyntaX forms standard
to both B B C  and Microsoft
Basic return a variety of errors,
primarily " M i s t a k e "  a n d
"Syntax error",

Since this is obviously a Basic

neither o f  these t o  w o r k
satisfactorily a n d  i n  sheer
desperation sent for the tape
only to find that the problems
which I  had encountered were
still present.

In the case of the "toolkit" I
still have a peculiar fault in that
although formatting is effective
for any number of  tracks, the
catalogue listing o f  the for-
matted blank always shows
option (9) with (9) in colour and
sometimes flashing.

The Monitor  program i s
much more troublesome, Like
your correspondent, I found that
the S ,  T  and R  commands
caused a return to Basic, and
changing the entry points t o
those in  your correspondent's
letter provided only a  partial
solution.

With these, I  cannot get the Z
function to operate. Step and
trace commands work after a
fashion.

I  might add that the Monitor
disassembles correctly and the
M  a n d  L  commands a r e
satisfactory although with long
listings occasional returns t o
menu occur.

Perhaps you may be able to

Taking the wrong line
command or standard variable -
like COUNT,TOP etc -  and not
documented in any other section
of the manual, could you please
shed some light on its uses. i f
any. -  T.C. Thomas, Guildford,
Surrey.

•  Sorry, we should have known
our readers better than that. The
LINE you're referring to is the
latter half o f  Basic's INPUT
LINE.

offer some advice. The set uo
which I  have is Basic I I  with
0.S. 1.2 and DFS .98? -
Adams, Sheffield.

•  You are correct in saying the
trace command will not work
when tracing through R O M .
However, all of the other com-
mands have been tested and all
work correctly.

One source of error could be
the misprint in the letter by P.
Stanesby. This should have
read:

'Change . I M P & 8 A E 1  t o
.1MP&81338', not just ISR  as
printed.

hope this is useful.

Wordwise
safeguard
I HAVE tried Marcus Adams'
program to safeguard accidental
Overwriting o f  files, which
appeared in the July edition of
the Micro User, on my BBC
Model B.

This program works a treat
but it was a disappointment to
me that i t  did not work with
Wordwise. Is there any way to
adapt it to do so?

When using Wordwise I l l s
very easy to lose a  document
when loading. For example, i f
key f l  i s  pressed instead of
key 12 a  blank document is
saved which is then given thefile
name of the document one was
attempting to load.

The result is the complete loss
of the document.

A protect utility would be in-
valuable here. -  R.G. Loveday.
Woking, Surrey.
•  Your wish is our command.
We'll be publishing a  utility to
help you out with your problems
in the near future.
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Shapes
on show
THE fo l lowing add i t ion  t o
Teditor (August issue o f  The
Micro User) causes the micro to
display all the graphic shapes in
turn with the appropriate key-
board symbol.

The routine is called by press-
ing the Esc key and then G
(Graphic) as a command, when
the full block (255) is displayed
on the bottom line of the screen.

Pressing <  o r  >  causes the
graphic character number to be
increased or decreased and the
appropriate shape and character
displayed, so i t  is very easy to
search for an appropriate shape.

Pressing the space bar returns
to the main program.

Amend the printed program
as follows. Where possible I
have made the amendment the
first item o f  any line.

920 PRINT %mind (E,L,S
4,14,11,64,11,'))*;

930 U:INST('EgEoSaLIWIlb
GETS):EWEI+1

)DIY 2
950 ON El SOTO 955,1080,9

60,970,980,9904000,1010,10
20,1030,1040 ELSE 920

955 PROCclear:PROCgraphle
U60701050
1685 PRINT '6-6raphic Sea

rch"

IN  "Scientific America" Fred
Druenberger, Professor of Com-
puter Science a t  Cal i forn ia
State Univers i ty,  wr i tes a n
ar t ic le  o n  h o w  t o  h a n d l e
thousands o f  digits

The example he takes is the
square of the number 1.0000001
to the 134217728th power. He
performed this calculation o n
several machines (not the Beeb).

The co r rec t  r esu l t  to  10
s i g n i f i c a n t  f i g u r e s  i s
674530.4707.

On h is  tr ials the Apple I I
Basic gave 22723.9709, an error
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Add the following PROC:

2500 DEFPROCgraphlet
2510 6L:255
2520 PRINTTAB(3,24)1raphi

c 1;CNIRS(1 51); CHRSCEL)
ICHRS(135); •  1;CHR$(6
L);
2530 g:SET:IF 9:60 OR g:44
THEN GL:EL-1:1F 6LE223 THE

N SL:191 ELSE IF 6L:160 THE
Id EL:255
2540 IF g262 OR 06  THEN

EIAL#1:IF EL :256 THEM EL:
161 ELSE IF SL:192 THEM EL:
224
2550 IF 9:32 THEN 9:255:EN

OPROC
2560 SOTO 2520

The l ine  amendments a n d
additions simply add the com-
mand G to the help page and
the command line and direct it to
PR OCgraphlet

In PROCgraphlet the graphic
is f i rs t  set  t o  255 a n d  then
displayed as a graphic and as
the keyboard character in lines
2510 and 2520.

The next two lines add or sub-
tract I  from the character, but
skip over the letters etc which
have no equivalent graphic when
< or  >  are pressed.

The last line returns to  the
main program when the space
bar is pressed.

This has pro vedfar more con-
venient than repeatedly looking

DEALING WITH
DIGITS

of 96.63114 per cent.
IBM PC Basic gave 8850273,

an error of 1212.06425 per cent.
The TRS 80  machine gave

8886690, an error of 1217.4640
per cent. The BBC Basic gave an
answer o f  — 685090.513, an
error of  1.56553969 per cent.

What do we conclude about
the rounding tactics used i n
BBC Basic? Not bad, eh? — J.
Joyce, New Zealand.

up t he  manua l  t o  f i n d  t h e
necessary characters. —
Hensman, Keighley, W. Yorks.

Beastie's
forte
I  THINK it important to clarify
some points regarding "Beasty"
and its use in films (August issue
of The Micro User).

Servo motors are commonly
used in special effects depart-
ments throughout the f i lm in-
dustry f o r  the control o f  the
movement in robotic models.

Although t h e  servos used
could b e  control led b y  t h e
"Beast" due to the complexity
of  the models, professional radio
controlled equipment is used in
its place.

The "Beasty" is more suited
to the beginner in robotics who
wishes to utilise computer con
tml. -  Timothy Coote, Commo-
tion, Enfield.

Backgamon
for two
CONGRATULATIONS o n  a
great program — Backgammon
(Micro User, July 1984).

There is just one thing miss-
ing, and that is an alternative for
two players.

I'm sure many of your readers
would appreciate an addition to
the program.

How about it? — W.J. Russell,
Maidstone, Kent.
•  Can any o f  our talented
readers rise to the challenge? Six
to four on you do!

Doomrun
mod
THANKS f o r  t h e  excellent
magazine, particularly the July
1984 issue with the listing a,
" D o o m r u n "  — a  s u p e r b
program.

May I  offer a  modification
that m a y  interest m y  fel low

90 R%:0
355 VDU20

365 IF KA% APR
14:PRINTTAB(2,3)"NEW
RE: ';R% ELSE COLOUR
TTAI1(4,3)4I-SCORE:

Keyword
tokens

*BUILD KEY
*IFX 225,144
*EX 226,154
*EX 227,164
*EX 228,174
CLS
<Escape >
*EXEC KEYS

South Germany.

readers — i t  adds a hi-score to
the game.

I t  can be quite useful as your
friend can't argue when you beat
him!

Firstly, we must create some
space f o r  our  extra lines, so
delete lines 1750 to  1850 as
PROCsp and PROC3sp appear
identical.

Now change PROC3sp i n
lines 630 and 660 to PROCsp.
That done, now add the follow-
ing three lines:

:COLOUR
HI-SCO

14:PRIN

I  hope this will be of some use
to my  fellow readers. — N.D.
Blount. F a l l i n g s  P a r k ,
Wolverhampton.

HERE is a little tip which might
prove interesting.

I f  a character with an Ascii
value o f  more than  c t7F is
entered into the keyboard buffer
the computer recognises it as the
token o f  a Basic keyword.

I f  the function keys are non
d e f i n e d  t o  g i v e  v a l u e s
corresponding t o  these tokens
"one touch" entry o f  keywords
can be obtained.

The m a x i m u m  n u m b e r
obtainable is 40 (/-keys, Shill + f
keys, Ctrl  + f-keys and Shill +

+ f  keys).
I f  the following Ascii fi le is

created using * B U I L D  i t  can
then be *EXECed when needed.

— S.P. Barker, Oberammergau,
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Friendly
network
I  A M  writing to express my
satisfaction with the excellent
CAD network described in the
March 1984 issue of The Micro
User.

We have used this system for
two months and found it to bt
both cheap to make and simple
to use.

We have, however. found that
since the system is frequently
used by non-specialist staff a
more user-friendly version has
been valuable.

I  enclose a  listing o f  this
modified version a s  i n  use
currently at the school. Should
any of your readers have further
suggestions for improvements or
modifications, perhaps they
would care t o  pass this on
through these pages.  — S .
Randall, Mathematics Depart-
ment. St Bedes RC High School,
Lytham St Armes.

DFS
mysteries
I  HAVE spent many, hours in
hopeful anticipation typing in
the "Dumper" program in the
January 1984 issue o f  The
Micro User "Printing Pixels" by
A. Plume.

I  would greatly appreciate a
clear concise explanation of the
steps required to assemble, save
and run the above program on a
BBC Model B with Acorn DFS.

In the numerous books I have
bought on the BBC Micro. I
have yet to see a clear concise
explanation on the mysteries of
the D F S  a n d  i ts  use with
assembly language programs.

In the above article, the length
of the code is said to be 357
bytes, but when I  type it in using
PRINT TOP-PAGE, after only
about six or seven lines (TOP-
PAGE) >357 Please advise how
357 was obtained.

I  believe there is a need for an
article in the Micro User that
clearly explains the steps o f
assembling, saving and running

1 REM CHEAPNET BY S.RAh
DALL

2 REM ORIGINAL IDEA BY
TONY CRAVEN (MICRO USER MAR
CH 1984)

100 aKEY0aFX3,71ML.:MP.*.
F12,0":M.FX3,41M

110 aKEY1*F12,11M
120 aKEY30.)NRUNIN
130 •KEY40.111 M0DE61M VDU

19,0,4:011M 141.114)M L. )14 V
DU151M

140 CLS
150 SFR°
160 PRINT:PRINT:PRINT:PRI

NTISTATION 0.K"
170 PRINT' ' : P R

INT
180 PRINT:PRIN74-key0 wi

11 transeit to flleserver*
190 PRINTif-key1 will rec

live from fIleserv•r°

200 PRIN1"f-key3 will run
the current progras'
210 PRINT'f-key4 will l is

t the current progras"
220 IF NF.1 THEN 8010 330
230 PRINTIPRINT'NON TYPE

MEN AND PRESS (RETURW:PRINT
240 *F12,0
250 REM ABOVE LINES SENT

TO STATION
260 aKEY1013,71M1.100,25

0)MP.IRUN'A.F13,0)M
270 REM F1LESERVER INSTRU

CTION DISPLAY
280 CLS
290 PRINT"NETWORK FILESER

VER O.K.'
300 PRINT'

' : P R I N T
310 NFal
320 6010 180
330 NF80

340 PR1N1'f-key9 will set
up network at a stationi0

RI NI
350 PRINT1NEIT STEPSO:PR

INT
360 PRISM) Select stati

on nueb•r at fileserver.
370 PRINT:1111W2) At tha

t station:*
3S0 PRINT' 11 P r e s s

BREAK)'
390 PRINT' b 1 T y p e

T. and press (RETURN)*
400 PRINT' c ) T y p e

F12,1 and prose (RETURN)*
410 PRINT:PRINT'D Back a

t the fileserver, press 49*
420 PRINTORINT'41 Select

next station, or i f  all se
t up, type NEW and press (11
ETURN)1

430 END

assembly language programs on
disc, preferably illustrated with
several examples.

The articles 1 have seen that
contain assembly code have
tended to be very brief in their
explanation of  where and how
the code is saved etc.

1 look °forward to one day
being able to  use the above
program on my Epson F I - 8 0
printer. I hope that day is not too
f a r  a w a y.  — A . M .  L a n g ,
Zeekam, Tasmania.

•  In  your letter you say that
TOP-PAGE i s  greater than
357, when you have only typed
in several lines. The reason for
this is that TOP-PAGE is the
length of the Basic program, not
the assembled code.

The length of the code can be
found by typing PRINT P%-
S96.

The Basic program and the
assembled code a re  totally
separate, therefore the length of
each must be found using the
two methods described above.

Lantern
improved
AFTER typing in the lantern

•  Want to write to Micromail? The address is: Micromail,
The Micro User, Europa House, 68 Chester Road, Hazel
Grove, Stockport S K7 .5 NY.

program in the May 1984 issue
of The Micro User, I  found that
a few alterations improve the
effect.

Add line:

165 11101/EXV-J1,
Change line 170 to:

170 P1.0115,n-JI,II
and alter line 140 to go down in
steps o f  —3,

140 F0RII=YI41 TO YI-R/
STEP-3

The Micro User has been
much improved by the new
design of cover. It now lasts long
enough without tearing till the
next m o n t h '  s issue.  — G .
Abdollah. Tottenham. London.

Olympics
timing
C O N G R AT U L AT I O N S  o n
your superb game M i c r o
Olympics. I  have played it often
and have never succeeded in
beating the computer at running
(or at any of the other events).

I  have a Microtest Starstick
ROM and Quickshot 2 joystick

which has an auto fire option.
Using this and the keyboard

have achieved a speed of over 60
mph. My achievements are listed
below:
1. The 1500m in 41 seconds
2. The 800m in 25 seconds
3. The 400m in 10 seconds
4. The 200m in 6 seconds
5. The 100m in 3 seconds

Can anyone think of any other
way to beat these times? — B.
Sarosi, Abingdon, Oxon.

Records
FIRST of  all I  would like to
thank you f o r  such a  good
magazine and to thank you for
such a  great game as "Micro
Olympics

For many months, I  have
looked out for some records by
Beeb owners, but solar there has
not been any.

So here are a few of mine:
100m 8 . 9 0  secs•
200m 2 1 _ 5 4  secs

1 *Javelin 0 0 - 3 6 m
Discus 7 2 . 0 4 m •
Hammer 8 4 . 8 2 m *
High Jump 2 _ 3 5 m

• = World record.— S. Johnson,
S. Yorks.
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Interesting
effects . . .
I  WAS just fooling around with
sines and cosines when I added a
small VDU 19 routine onto the
end and I  got some interesting
effects. So I  have written out this
listing:

IONEN "NENE
20NDIE2
30YOU23112021010101
400121,64015121
50NONE0,400
60FON Is° TO 360
70E01091 N0015#1
00PLOT49,0111(RADII)14460

ICOURADII114400
90PLAT6011111111110(1/X4100

oC0SCRAIII/14400
100PLOT60,1111IRABI1114400

4011111A811/14100
IIONEXT
120fOR Is 0 TO 15
1300110,1,010,0,0
140NEXT
150NEPEAT
140FOR Isl TO 15
1700119
1804101119417,010,0
110TINEs0
200REPEAT1JSTILTINEs10
210VOU1g,I,0,0,0,0
220NEXT
UOUNTILO

I f  this is typed in correctly
there should be a sphere of mul-
ticoloured dots and after it has
finished it should display a few
small white dots rotating by
themselves. — Miles Dymock,
Stoke by Clare, Suffolk.

Coming
clean
I  WAS interested to read Cyril
Flanaghan's letter (June 1984)
regarding the inclusion o f  in
verted commas in PRINT and
INPUT statements.

Some time ago I  was faced
with the problem and tried the
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same method. However I  soon
got fed up with checking all the
inverted commas to make sure I
had the right number.

I  wanted a better method that
wojild get around statements
l ike:  P R I N T  C H R $ 3  4;
"Hello";CHR,S34;" he said."

After a bit of experimentation
I  found a simple 'clean' method.
It only works in Mode 7 though,
without re-defining characters.

In Mode 7  Ascii codes 161
thrzi 254, when enclosed by in-
verted commas, become "+128
wrap-round" versions o f  Ascii
codes 33 thru 126.

It is a simple matter then to
program one of  the user defin-
able keys to produce the Ascii
code +128 of the character you
wish to duplicate. In  this case

it's Ascii code 162.
A better method probably

would be to program the TAB
key using •FX219. So fa r  I
haven't been able to do that and
produce Ascii code 162. Most
others, but not the one I  want.
Maybe someone else out there
knows.

Anyway, for those that are
interested, here it is:

OS 0.1 4 K E Y 0  '
<CR>
OS 1.0+ *f1255,162
(or •F1226/7/8) <CR>

Then type in and RUN
10 PRINT°411111o, Fred+,
quoth he.'

not fin-getting t o  press user

definable key° where marked +.
— Jim Stretch, Bournemouth.

These are the
jokes, folks!
I  ALWAYS read you excellent
Micro User. I  think you should
have a jokes section.

Here are some jokes:
Riddle: How did Mario get

Killer Gorilla at the bottom of
the screen?

Answer: Show him a banana.
What happens when you plug

in a faulty Electron?
You get electricuted.
Please print this letter so the

readers can send in jokes. I f  you

Helpful terminal software
MANY thanks for introducing
the Micro web Bulletin Board
and the very best of luck for the
future with it.

I  thought that readers who
already own suitable modems
might be interested in the ter-
minal software that I  have used
successfully on other boards.

As you can see, after remov-

10 REM TERMINAL SOFTWARE
20 REM FOR 300 BAUD IULL

ETIN BOARDS
30 REM INCLUDING 'MICRON

El'
40 REM DISABLE FORM FEED

ON PRINTER
50 •F16,12
60 REM DISABLE ESCAPE KE

70 01220,0
80 REM SET MUD RATES
90 *F17,3

100 •01,3
110 ON ERROR VDU3:MODE7:E

ND
120 MODE7:0112318202;0;0;

0;
130 PRINT"CHR$141 CHR$13

1° BBC MICRO TERMINAL
140 PRINT CHR$141 CHR$131

• BBC MICRO TERMINAL •

ing t h e  explanatory l ines
from the listing, the necessary
code for communicating takes
up only half a dozen lines or so
and is very simple to understand
and operate.

As many readers will know,
locations ctFE08 and (IFE09
monitor the RS423 port.

Perhaps in  a  future article

150 PRINT""TAB(101CHR$1
41 CHR$130900 BAUD WORKING

160 PRINT TABU()) CHR$141
CHR$1301300 BAUD WORKING'
170 PRINT'' 'CHR$141 CHR$1

34' 1 .  Enable parallel pr
inter dump'

180 PRINT CHR$141 C8R$134
• 1 .  Enable parallel prin
ter dump'

190 PRINT
200 PRINT CHR$141 CHRI134

• 2 .  Disable printer'
210 PRINT CHR$141 C1'R$134
2. Disable printer'

220 PRINT'"'TABODCHR$14
l'Press appropriate key....
• •

230 PRINT TAB(B)CHR$1419)
ress appropriate key I

240 REPEAT:choice188ET:UW

you might  give some tips on
downloading software. I ' m
afraid that I  am a little baffled
at present having failed twice to
download i n t o  m y  Beeb's
memory.

The printer option however,
enabled me to take a listing of
one o f  your first offerings. -
Don Salt, Leicester.

TIL choice849 OR choiceX85
0

250 IF choiceI849 THEN CL
SORINTTA3(5) 'DIAL NOW'IVB
U2:ELSE CLS:PRINTTAB(5)1DIA
L NOW'

260 mait 8 INKEY(1500:CL
SIREN delay during dialling

270 VDU23;10;0;0;0;;REM s
toady block cursor

280 REM NOW FOR THE MAIN
LOOP

290 REM THAT ALLOWS US TO
COMMUNICATE
300 REPEAT
310 I F  (7&FE08 AND I) 8

1 PR1NTCHR$ 14FE09 AND 12
71;

320 08inkey$(0):IF a$<
>" 7FE098ASCa$

330 UNTILO

do no
please

The
numb
Returr
ask yt
canna
than t
your
Jugen

IC
2(
3C
4(

11S11,1
51
61
71
81
9

10
11



-ked +.
Ptah.

he

cellent
5hould

lo get
ram o f

mina.
plug

so the
i f

fps on
I'm

'willed
vice to
leeb's

wever,
'ing o f

-

?It5

I CL
VD

DIA

:CL
mg

s

IN

TO

I
' 12

gi

do n o t  l i ke  t n y  idea, please
please, please print my listing.

The computer will ask you a
number. D o  t h a t  a n d  press
Return. Then the computer wil l
ask you another number. You
cannot enter a  number bigger
than 6. Well,  bye from one o f
your greatest readers, -  R .
Jugon, Wembley, Middlesex.

10 REM Lissajous Curves
20 REM by Reza J114108
30 MODE 4
40 INPUT 'WHAT TWO NUM

RP,A,E1
50 CLS:T.0
60 MOVE 1200,500
70 X.600+600#COSCOTI
80 Y.500+500sSIN:8*T1
90 DRAW X,Y

100 T.T+.01
110 80T070

Bleep,
bleep!

WHEN this program is run i t
will enable the BBC to respond
to a  key being pressed with a
bleep.

10 es:9%470
20 PX.codel
30 10220.codg MOD 256
40 10221.code1 DIV 256
50 C
60 LDANI07
70 JSR iFFEE
80 RTS
90

0070
0070 A9 07 LDASIE07
0072 20 EE FF JSR IIFFEE
0075 60 R T S

To switch the bleep on and off
use * F X  14 ,2  I  * F X  13 ,2
respectively.

I f  you have version 1 0  OS
then you will be able to vary the
type o f  bleep you get using the
following FX calls:
* I X  2 11 , X  where X  is  t he
channel number.
*FX 212 ,X  where X  i s  a n
envelope number (0-127 in steps
of 4).
* I X  213,1 where X is the pitch
(0-255).
*FX 214,X where X  is  t he
duration (0-255). -  Anwar AIL
Birmingham.

iDigam
por favor!
SINCE your magazine seems to
be the fount o f  all wisdom on
matters Beeb, perhaps you can

explain something for me.
I  am trying to write programs

to help my students revise their
Spanish. In  order to do this I
include a  procedure wh i ch
defines the function keys JD to 17
as the Spanish accented vowels,
ri, and upside down exclamation
and question marks.

By using the VDU23 com-
mand the function keys produce
the relevant letters etc. when the
shift key is held down and Mode
6 is being used.

Now for the query. When I
am keying i n  a  program i n
Mode 7, the function keys, when
pressed, naturally leave a blank
on the screen, but  any letters
following my user defined f-keys
appear in colour -  red after e,
green after f. yellow after 6, blue
after Li. magenta after t i  and

The Real Thing
Circulation figures of a publication can be a

mystery to advertisers

OUR GUARANTEE
The circulation of this publication is audited

independently to the highest professional standards and
certified by the Audit Bureau of Circulations

ABC
The Hallmark of Audited Circulation
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ZOO
From Page 205
cyan a f t e r  t h e  upside down
question mark. Why?

But the mystery deepens (for
me at any rate) when I  run a
program incorporat ing t h i s
procedure and then L I S T  it.

No matter whether in Mode 6
or Mode 7, the accented vowels
show up i n  the D ATA state-
ments as follows (in the order a
to u) AND, D IV,  EOR, MOD,
OR, while of prints as ERROR
and the upside down question
mark a n d  exclamation mark
show up  as L I N E  and OFF
respectively.

Despite this the READ state-
ment usually reads them a s
Spanish accented vowels e tc

Dear Trev,
I'm not sure i f  I should tell ,vou t h i s - !

was sworn to secrecy on a copy of the User
Guide -  but  I 've just  returned from a
pilgrimage to the Micro User offices.

What happened was that I  won the last
competition. The first prize was "a day with
the wacky, zany Micro User team".

Well, I  say that I  won it, but that's not
really true. I t  was Andrea who cut out the
coupon and  sent i t  i n  using my name,

She won't tell me what her entry was and
Micro User say they daren't publish it, but it
won.

The first I  knew about it all was when a
shifty looking person sneaked up to our
door and shoved a grubby handwritten note
into my hand.

"That's been smuggled out of  the Micro
User offices", he whisperedfurtively. "Don't
tell a soul".

Trembling with anticipation I  opened it.
"Dear Wal ly,  Congrats you've won the
prize. Report to the office on Monday and
don't forget the coffee. -  The Beeb team.
P.S. Eat this note."

Well. I  could hardly contain myself
didn't eat the note -  relics like that are too
valuable. I  still have it pressed in the pages
of my Remedial Users Guide.

Anyway, I  turned up a t  Micro User
House a n d  introduced myse l f  to the
receptionist.

"I 'm sorry,  they're not  taking cal ls
today", she told me, sympathetically.

"But I 'm expected", I  whimpered.
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though not always.
Is there any explanation for

this and is there any way round
it, for example another way o f
defining the  function keys t o
produce the results I  want?

I enclose a copy of  the proce-
dure which I  took from another
less we l l  known magazine? -
A.S. Dawson, Meols, Wirral.
•  The problem arises from the
other magazine being, I suspect,
inadvertently quoted o u t  o f
context.

The user defined characters
you quote, which we cannot
print for copyright reasons, run
from code 128 onwards.

Now the  B B C  M ic ro  w i l l
accept a continuous block of 32
characters as user defined from

wherever y o u  care  t o  start,
without having t o  resort t o
esoteric exp lod ing  o f  t h e
character set.

However, most of us use the
already f ree characters f rom
224 t o  255. This is what we
would suggest you do, substitut-
ing in the VDU 23 statements
224 for 128, 225 for 129 and so
on. (And, of course, in the lines
where they are invoked.)

In Mode 7  there aren't any
user defined characters. T h e
codes f r o m  1 2 8  o n  a r e
deliberately used to change the
colour and other attributes o f
characters on  a  line -  hence
your diff icult ies. S e e  N i g e l
Peters' superb introduction t o
this in the August and Septem-

And finally, w i th  tongue firmly I n  cheek

A red letter day for Wally
"Maybe that's why they're not taking

calls", came the retort.
A lesser man might have been daunted,

but I  knew exactly the right psychological
approach. I  screamed and bawled, cried,
yelled and eventually held my breath. And it
worked.

"All right, you win. They're upstairs,
second door on the right. The one marked
Abandon hope all  ye who enter here' ".

Shaking with excitement I  mounted the
stairs and there before me was the door of
the M i c r o  Use r  off ices.  I  knocked,
reverently.

"Go away!"
I  knocked again.
"We're not here".
"I'm the one who won the prize".! wailed.
The door was flung open.
"Why didn't you say so? Come in. Did

you bring the coffee? He), lads, it's Wally.
Welcome to  the Black Ho le  o f  Hazel
Grove".

And with that I entered the inner sanctum
of The Micro User.

I'm afraid! can't tell you much about the
place itself. As I've said, I  was sworn to
secrecy. However, there are bits that I  can
reveal.

Imagine a small, airless room. In it toil
three dedicated men, all with an attitude of
quiet desperation. A tense silence prevails,
broken only by cries o f  "Mode 7 "  as the
Micro User  team taunt  the Ed i to r  o f
Electron User.

Too scared to break their concentration

ber 1984 issues o f  The Micro
Us

problems in  the dataYour
statements belie a  certain so
phistication in your programm•
ing. Yo u  must have POKEd
the values into the data state-
ments us ing t h e  indirection
operators.

When the micro comes to
read these bytes, it assumes that
everything is still according to
the rules of Basic and interprets
the lines accordingly.

The numbers 128 and so on
are already reserved by Basic as
the codes, o r  tokens, for  the
words A N D ,  D I V  and so on.
Hence the latter appear on your
screen when the  program is
listed.

stayed in the background, endlessly making
cups of coffee. Suddenly the pressure eased.

"Lads, I've got the answer to five down.
It's 'SYNTAX ERROR'. No  wonder we
couldn't get i t ! "

With groans o f  relief the team relaxed
and put down their crosswords.

"Right then", cried the Editor, "they're
not open, so we may as well work on the
mug. Anyone know what a TAB statement
is?"

Before I  could reply the door burst open
and in came a cross between the Ancient
Mariner and Alice's rabbit.

"Lads, lads", he cried, "I've got a grew
idea. We ' l l  get a l l  sorts o f  utilities and
games for the Beth, add a few news stories
and letters and things and issue i t  as a
special. What about that then?"

The team looked a t  him in  pity. The
Editor got up, pu t  a n  arm around his
shoulders and took him out.

"Dick", he said gently, showing him the
infinite patience o f  the truly great," we're
already doing i t .  I t ' s  called The Micro
User".

As he led him away I looked at the others
for  enlightenment.

"That's the Dungeon Master. He owns
the place. Hasn't been the same since he
tried to go solo on a QL. Damn bad show".

And that's really all I can tell you. I never
met Alice. Apparently she was in one of the
rooms but we never found the right one.

Be good,
Bob
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1 I I I III I I I I I 101 I 0 1 I ea , • , N 4P „ %to ,
"they're s y s t e m  available on the marke

on the l o o k i n g  to increase profits on your BB i  .  " I .2tement a n d  peripherals salresihis is a must!TRADE PRICES •  •
Cartrld o n i

43.
AOSTCIN

ptukt4OR

* I t  avoids
change of Ro

*  Easy insertio
*  Safe storage
*Save wear a

Cartridge system
1-5 units —  E15.00 each
6-9 units E 1 4 , 5 0  each

10-19 units 1 1 2 , 7 5  each
20-59 units —  E l  ZOO each

above 59 units —  E l  1,50 each
Prices quoted are exclusive of VAT

ROM CARTRIDGE SYSTEM

10-4
50-100 un

FREE PARKING

ALL TYPES OF TRADE INQUIRIES INVITED

Tel: (91)843 9903
• FOR A FAST FRIENDLY, PERSONAL SERVICE.

11COMPUTER S U P P L I E S5 1 e h
Unit 7 Trumpers Way
Hanwell W I  2 QA
Tel  (01) 843 9903
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store your growing collection of ROM's in purpose-made protective
Midges! Insert and remove from your micro in absolute safety without eve'

amaging the pins of your ROM's!
your BBC Micro comes complete with a special vent on the left

hand side of the keyboard (see 6). and unused ROM sockets
(see10).
The Viglen ROM Unit consists of a "ROM plug" (see 9), which
plugs in to the "ROM socket" (see10). which passes under the
BBC outer case (see 5) through the vent (see 6), and connects
perfectly on to the vent.
Connect the ROM Chip (see 2), place ROM Cartridge Cup1M
and the unit is fully operational. Once this simple process is dom
you simply plug in the ROM Cartridge (see 3)
You may have as many "ROM Cartridges" as you wish — say, woe
processor. accounting, spread sheets etc., simply plug in to the
ROM Cartridge Socket!
The 'MUM ROM CARTRIDGE SYSTEM" comes complete with

oe ROM (1E1 3), ROM CARTRIDGE SOCKET (4), ROM CABLE (8).
ROM PLUG (9) and cover.
Complete Kit, including one cartridge El 9.95 inc VAT.

5 Extra ROM Cartridges E27.15 inc VAT.
ROM Cartridges £49.50 inc VAT

f 8 95 inc VAT

OM CARTRIDGE CUP
eel case of the Rom

• Midge Box

ontermation
Vier) tly

ROM SOCKET A motet three
ROM sockets are available

ORDER.
II twat' ROM Unit fill In the coupon below enclosing year Cheque
his to VIGLEN COMPUTER SUPPtIES arld post to us

you mean Access/Barclaycard holder you may order by telephone
mply give your Card No name end address and itern(0 required

In Person
You are welcome le visit us; the nearest underground station
is BUS ON MANOR.
MOS@ allow / - 28 days to delivery.

ER CASING
ter casing is removed in

r to plug the cable in to the
M circuitry.

BBC STANDARD VENT
The BBC Micro comes with the
vent for this reason

ROM PLUG
The ROM plug
connects perleftly
into the flOMY,
socket

ROM CARTRIDGE SYSTEM

OMR

COMPuTE le S u  PPti e

Unit 7 Trumpera Way
H a n w e i l  W I  2 Q A
Tel  (GI) 043 9903

10

0 ,r1'• .11,0
x, 0  A(f /, e  •  4 ',

e et



ive
bout ever

on the left
kets

which
der the
rims

irL
ess Is done.

say, word
to the

lete with
LE (8),

SINGLE DRIVES lad End. DUAL DRIVES lad fadCASED VAT VAT CASED VAT VAT
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40 TRACK 200K 06000 113913 40 TRACX 400K 1280 00 1243 48
40,11) TRACK 200K 114000 1121 14 40 TRAcx 800K (31000 (32810
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Put an end to inefficient, s l o w  cassette tape storage

Speed your data access
with aTEAC disk drive

froi l e e n

Replacing your cassette with a disk drive means data access
in seconds! VIGLEN TEACS unlike others have been specially
modified to operate successfully with ACORN and other filing
systems, over coming RANDOM accessing problems
normally experienced with these disk drives. Prices include
VAT, Formating Disk, User Manual, Case and Leads.

TEAC 55 Slimline Drives
e

Ati p r . .  Cot t•s-0 •1 tun. • of 901n9 10 W e n  •nd  c11 e a r n  .  A w l  ea araiiabasur
•Utilities disk includes la useful utilities
including:• formatting•  verifying5 screen dump •  disassembler. generating 62
files, etc. P l e u e  telephone 01-843 9903 for latest prices
•  Orders welcomed from Educational Establishments and Governrneni Departments

-.tuativ.., H o w  to order
By post To purchase any of the items simply fill
in the coupon with your requirements.
Enclose your Cheque/P.O. or use your Access! q  Alk „  4Barclaycard. PLease make cheques payable to A ,  4 r  0 4  •  "C'0 4 . . •VICLEN COMPUTER SUPPLIES and post to 9  C rc, . 4 , '  • , C 3above address Allow seven days for
delivery and add E8.00 carnage, package ( 3 ?  e

_ 6  f o p  0 ,  . . t ,  k pand insurance on all items
N V e  - - . .  eBy telephone: Ring LOU 843 9903 A O  . 9 -  4 ,

Credit Card holders (Accessi. . . c , /  otii‘ . c , bBarclaycard only) can purchase ve.,:r t -  •
by telephone. Please give Card e  4 6No. Name. Address and the , a ,
items required

•.;

vIGLEN-4

. 4 .  yet,' •  •

- e •
BOSTOPq
MMIOR

Full Twelve
Months Guarantee

llimesme,
When ordenag Dual D31.115, please •e
va le  h i c h  Layout you prefer A  or B

v I
COMPUTERS U P P L I E S  " 4 0 -

15
Unit 7 Trumpers Way i v
Hanwell 11V7 2QA 0  dP,\:'•
Tel: (01) 843 9903 q.,t,Ao '',•

so Ab c.,,..Sc v4,

cye4-- 4.

c.9 e'e
64  e  6•%6

ee
/ .lox e,e s,*e
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•

Switchable 40180 Track 200K Disk
Drive 81 Acorn DB
mos

COMPLETE DISK
SYSTEM FOR THE
BBC MOM B

V1GLEN

Ptei4

Vi

SWITCHABLE
DISK DRIVE

& ACORN
INTERFACE

BOSTON
MANOR

COMPUTE 5R S U P P L I E s
Unit 7 Trumpers Way
Hanwell VV7 2QA
Telephone: (01) 843 9903
AMPLE ON-THE-SPOT
CAR PARKING -
AND IT'S FREE!
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DI 1
• Package assumes you own a BBC Model B with switched mode power
supply plus 1.2 operating system.
OFFER INCLUDES:
•  Disk Interface (call at factory for free fitting)
•  200K 40/80 track single sided TEC F13502 Slirrdine Disk Drive

including case and all leads
•  User Guide
•  Utilities Disk including formatting, verifying, BASIC program

comparator, disassembler, Epson screen dump, dual
catalogue (giving 62 files), large printing and others

el.,,e.v% .4„.. 11394.6
/

*6,o'
0$'40Ps',c' eo e ,s, , ' P  .•i,t-I-9c'0  z  ,„

0.- 9  ocno ,
\ C )  e'k'

6%:1 e < C 7 \  e  e e  . . , 1  - e-
.,4z, 0,0%, 6  c  c? ' , 0 .6c '00 A p  -.1 e c '  e  , o  ,1% e

''' v  0  e c '  o ' '  1 , 1 e •  eN.e e  e  c e d : P(>s6N A• *RC? •RNe:1' \' A' ,,e ,-,-<'' ,66

o i t ? z#4,/ A *
4 1 / A

(AS USED
BY

CUMANA)

Track
switch
on rear
panel



Single Drives
40 Track 100K
5 IA"
Single sided 40/80
track 200K switchable
51/4" E 1 3 9 . 0 0
Double sided 40/80
track 400K
switchable 51/4" E 1 7 9 . 0 0
Integral Power supply
for single drive E 2 5 . 0 0

Please
Ring

01-843 9903
for  LATEST

PRICES

-0-
VIGLEN--;;;: M A N O RBOSTcN

Full Twelve
Months Guarantee

Buy from the specialists.
V I G L E N  offer of TEC
drives'AsuseadnbaY) beats all comers
Replacing
cassettes
w i t h  disc
drives
means
programme
loaded and data
accessed in
seconds not minutes.
Our guaranteed disc drives are upp l ied  with
a comprehensive fact-filled 53 page manual,
exclusive to Viglen, which shows loading from
cassette to disc and other information for theBBC Model B.

TEC 55 sumLnirE DRIVES
I n d
VAT

E119 00

Excl
VAT

E103.48

020.87

E155.65

E21.74

V 1 5 1COMPUTER S U P P L I E S

Unit 7 Trumpers Way
Hanwell W7 2QA
Telephone: (01) 843 9903

Dual Drives
40 Track 200K
40/80 Track
Switchable 400K 2 7 8 . 0 0
40/80 Track
Switchable 800K
Integral Power supply
for dual drive E 4 5 . 0 0  E 3 9 . 1 3
ACORN Disc Filing
System E 1 0 5 • 0 0  E 9 1 . 3 0

czgYAll prices correct at time of going to press and all
offers subject to availability.
All disk drives are supplied complete with A '
Professional Screened Case - Ribbon Cable A ,  V
to connect to BBC Micro - Power Cable to
connect to BBC Micro - Comp rehen-
sive Manual - Formatting and utili-
ties disc, which includes 13 4.•
useful utilities including *

VAT
f238 00

358.00

formatting *  verifying* , v  A,
screen dump * dis- . „ 4 , ) v , "  „4
assembler - 4 ' 7 ) .embler *  gener- , . A I P  ,,.<1"s-
ating 62 files, etc. A.:CO.• —,v,- ,c,e,' 4 0  •

 /

EF'
,  , . k . . ,  oo c.;cs_-•14

/•  Orders welcomed from Educational Establishments and Government Depanmenrs

How to order 4 ?  0  .'•-'6 4)-nt
i>  • N ,  c? •  c 6 'II 1, post: To purchase any of the items simply fill

tn the coupon with your requirements . ' / A ' ' Z >
Enclose your Cheque/P 0 o r  use your Access.' , 0 „ : R r A P C 2  0  .c.C.

•.. B a r c l a y c a r d  Please make cheques payable to r e  4 '  , , , ,  • c sC'''' cc') z
VIGLEN COMPUTER SUPPLIES and post to
above address A l l ow  seven days for ( - ) / , . . - V e b e ' - s ) C % '  C•P
delivery and add LB 00 carnage. package 5 , , ,  401" + A - 0 -  c p  , , - .

and insurance on all items 0 ) . i ( ) ,  , b - - - ,  , , , , , , c f ,4 )By telephone: Rmg 1.011 843 9903 l c  Ai ..a..-V._ ..•IV e ,  . . . „ ) .  1 . . . •Credit Card holders (Access/
BarclAYeard only) can purchase 4 , , J A 0  , C ,  • ,  t s  _sc-,  , 4 8 ,
by telephone Please give Card v y  4,  4 N  'c'.° e'C'. C - - )  •ci:)-Y'R •  c o  4 5  c  •No. Name. Address and rhe/  - 0 0  .0• e. 0  0  A , . . , ,§45 e, c o

cv
items required ' s • ' '  <? , ,  N  k . e '  N -

' e * e ' i N e F  \ e ' C ' \  .1 '  1 )  c O s  + - s c  i f

Excl
VAT

E206.96

E241.74

E311.30

/4 t
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VI GLEN
gives you the best value
in monitors, printers

& BBC Micros

N E W
PECIAL

OFFERS
Dot M a t r i x  Pr in ters

Epson RX 80..'FT Brand leader. A reliable
wel l  established pr in te r  wi th  f r ic t ion
and t ractor  feeds. 80 cps £ 2 7 8  ( inc VAT)
Epson FX 80 The upmarket  pr in ter  from
the Epson range. 160 cps. Al l  other
faci l i t ies you would expect.
Competit ively priced at £ 3 7 9  ( ine VAT)
Canon PW 1080 A—KAG A—TAXA N
New pr in te r  recently reviewed shows
near letter qual i ty p r in t ing  from dot
m a t r i x  pr in ter.  Fr ict ion and tractor
feeds. 160 cps. Highly  recommended.
£ 2 8 9  i n e  VAT)
Shinwa CP80 £ 1 9 9  (inc VAT)

Daisy-wheel Pr inters

J u k i  6100 £ 3 7 5  L i lo  VAT)
SAN PLE 2000 9 .229  ( ine VAT)

212 MICRO USER October  1984

Model B £ 3 8 9  ( inc VAT)
Model B + DFS £ 4 5 9  ( inc VAT)

High-resolution

C.> 1 , - )
- 0  o r  c5'  - -

'4'. • \ >  • , ) , .c  ‘s•NAl l  prices include leads for BBC Micro and VAT.
Please add 18.00 for carriage. o 5  A ,  i ,
We also stock other computer peripherals, accessories and , -  ,V. 4 r  '''''' - o e '

complete work processor systems at unbelievable prices. , s . s - ,  / / t ?  . . § C ‘  c p
Please call for our latest offers. e / +  • , , ,
You may also purchase these items direct by call ing at . i ;  Ap a )our factoryishowroom in Hanwell,  London. A  50 6  - csy,,s.4' .  +  • . ' . 3 )  e j ,
Prices correct at t ime of going to press and offers • +  /  .1,) e  e e  l '
subject to availabil i ty. .  \ >i?C) / •‘C5 o ' C ' b  e , p
Please add t 8  for 11 metre 4 , Z  / , : 6 5 .  e  o t .  k„-S 4 o  - , , ,§e'  ,
printer lead for BBC Micro ,  ' ,  ,  F  1  V3>t'S

Colour Moni tors

Microvi tec standard 1431 £ 1 8 9  ( inc
VAT)
Microvi tec medium 1451 £ 3 0 5  i n c
VAT)
Microvi tec high 1441 £ 4 4 2  ( inc VAT)
Phi l ips 14'' TV/moni tor  £ 2 3 5  ( inc VAT)
(RGB Inpu t )

Monochrome Moni tors

Phil ips 12'' Green V2001 S.75( i n c  VAT) /

BBC Micros

/  4i)
6-c-'

. b . g /



' V

UNBEATABLE VALUE. Elm
C A N O N  200K DOUBLE SIDE0 i n c  VAT

+ E8 carriageMddel No. MOD21 0
40 track 200K
DOUBLE SIDED
* low power consumption
(unlike full height drives)

All disc drives come complete
with Professional Case -
Ribbon cable to connect to
BBC Micro- Power cable to
connect to BBC Micro -
Comprehensive Manual -
Formatting and utilities disc.

ViIer
1 1 1 5  comPutER suPPLIEs

VIGLEN COMPUTER SUPPLIES, UNIT 7 THUMPERS WAY, HAN WELL, LONDON VV7 25A Telephone 01 -843 9903. Personal Callers Welcome
7

Post to VIGLEN COMPUTER SUPPLIES, UNIT 7. TRUMPERS WAY, HANWELL, LONDON W7 20A I A L 1 1 0 / 7

Please send me _ ( g l y  ) CANON MD0210 DRIVES at E115 each + £8 carriage I  enclose Cheque/P.O. for E m a d e  out to

V1GLEN COMPUTER SUPPLIES or debit my ACCESS/BARCLAYCARD No

Name U P - 1 7 1 - 1  4 6 4  I Signature
Address

Printer Stand

E 1 2 • 9 5  INC. VAT

Carriage & Packing 23•00

•  For dot 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 121/2" (320mm) deep 4" (90mm) high

COME TO VIGLEN FOR A FAST, FRIENDLY, PERSONAL SERVICE
DEALER ENQUIRIES WELCOME

Post to VIGLEN COMPUTER SUPPLIES, UNIT 7, TRUMPERS WAY, HANWELL, LONDON W7 20A. m u l o i e

Please send me ( q t y )  PRINTER STANDS at E15.95 each. I  enclose Cheque/P.O. for E m a d e  out to

V1GLEN COMPUTER SUPPLIES or debit my ACCESS/BARCLAYCARD Nom o o
Name  r " g m '  Signature

Address
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DISK
STORAGE

No.1
This
diskette
storage
holds
70 diskettes
Our SUPER LOW
p r i c e  £ 1 8 . 0 0  Including VAT

3M SCOTCH
DISCS
51/4" diskettes
single sided

Pet boxes
of 10

boxes
SS 40 TRACK
DS 40 TRACK
SS 80 TRACK
DS 80 TRACK

Our
pr i ces  Inc.VAT

9 1 0 +1-2 3 -
S15.00 £13.50 £13.00
£20.00 Si 8.40 Si 7.70
£23.00 £20.70 £20.00
£26.70 £24.00 £23.00

SWIVEL BASE
FOR MONITOR

Our p r i c e

SUPER LOW

SUPER LOW
£ 1 6 . 0 0  Including VAT

COMPUTERS SUPPLIES

DISK STORAGE
No.2
This lockable
diskette storage
holds 80
diskettes
Our
SUPER LOW

GRAFPAD Our SUPER LOW pr ceo,/
S i  4 3 . 7 5  Including VAT 4 V 4 .

This remarkable Graf pod from British Micro allows ..4.,;_01
you to input information into your computer - very q,A-1•7<1,7

accurate and high resolution, not to be confuseciktils•
with other models which are both more 4 ° , 0 0 '
expensive and less accurate. Supplied ,s,z14 4tS e
with all necessary cables, manual 0# / .4 \0

and sample programs to allow you I,sr
to develop your own application programmes. I F /  4,0-

f.•%•%•%

— F u l l  Twelve
Months Guarantee

Unit 7 Trumpers Way Hanwell W7 2QA Tel: (01) 843 9903

price
£ 1 8 . 0 0  Including VAT

PERSPEX KEYBOARD STOWAWAY
& VDU STAND Our

SUPER LOW price
£14.95

VATAT /

,‘sev



•
•   tutrrtsN MANUFACTURE ALLOWS 8 ROMS ON LINEHARDWARE-BASED ROM SELECTION AVOIDS SOFTWARE

INTERACTION BETVVEEN UTILITY ROMS
•  SWITCH TO REQUIRED ROM USING MANUAL SWITCHOUTSIDE THE uNrr
•  RED LIGHTS INDICATE THE SELECTED ROM
•  HIT "BREAr TO ACCESS ROM, NO NEED TO USE

SOFTWARE COMMAND
41' INCLUDES ZIP SOCKET, FOR INSTANT CHANGING OF ASELECTED ROM
•  INCLUDES BBC CABLE AND ROM SOCKET CONNECTOR

INCLUDES SIMPLE FrrTING INSTRUCTIONS,JUST PLUG IN AND GO!
please amitact: Gareth Littler

Mark Howard or
-e 1  Judah Allen at

, Micro Pulse
Drinaton

For the BBC Computer and the
Acorn Electron

ANNOUNCEMENT
* Northern Computers announce 6 new models of

Micropulse 5.25' ' disc drive, manufactured and
assembled in the North West, for the BBC
computer.
These drives are exactly compatible with the two
Acom/BBC disc formats. They are based on the
highest quality Teac mechanisms with built-in
power supply, as previously supplied byCurnana Ltd.

* Prices from E119.95 +  V.A. T.
* Also: High Quality 3' Compact Disc Drives
* Prices from E129•95

* Each Micropulse disc drive is supplied with a BBC
cable, formatter utility disc and comprehensive
55page disc filing system manual for the BBCcomputer.

* For further details send large S.A.E. to :
Northern Computers,
Churchfield Road,
FRODSHAM
Cheshire WA6 6RD
Tel: 0928 35110

+ V.A.T.

ADVERTISERS I N D E X
Addictive Games 9 4
Aries Computers 7 3
ATPL 1 5 5
A& F Software 1 1 2 . 1 1 3
Alligata 1 0 2
Acorn 2 0 , 2 1 , 6 7 , 8 6 , 8 7
Akhter Computers 1 9 0
A l  Business Computers 1 9 2
Beltech
Beebugsoft
Brother
Benwick Electronics
BAC Publications
British Micro
Corgi Books
CJE Micro
Cambridge Computers
Chase Data
Computer Room
Care Electronics
Compuchess
Contex
Clares
C-Tech
Cumana
Corn puterama
Computer Concepts
Carson Developments
Commotion

Data Efficiency
Datapen
Disking
Dataware
Datastar Systems
D.E. Systems
Dee Kay Systems
Discotechnology

Guardian Software
GSL

H CR Electronics
Hornby Software
Heliwell
HAL Computers
Home and Business

Icon
Intec
Integrek

JP Magnetics
J. & W. BUrte0

Kosmos
Kay- Ess
LVL
Lifelong Learning
Logical Educational
IdL
Lion Viewdata
Lowmac Software
Leigh Computer Systems
Level 9 Computing
Logotron

MW Systems
Minic Business Services
Micro-Aid
Merlin

131
18.19 132. 133

95
164

70
218

15
53

163
90,91

194
180
166
142

12,13
138,139

32
3

46
113
200

59,77
156

82.83
112
175
192
177

63

Electrol ink 1 9 8
Evanson Software 1 7 3
Ephagy Software Products 1 9 8
Electronequip 1 4 0 , 1 4 1

156

194
196
173

2
194

79
118
159

177
191

164
62

98.99
177
198
166
182
/79
151
130
28

199
177
136

58

50

MR M 1 1 7
Mayday Software 1 7 9
Microman Computers 1 9 5
Mighty Micro 1 8 4
Micropower 6 ,  49. 96. 123,220
Multiplex Computer Services 182
Michael Business Systems 1 6 7
MP Software 5 2
Mirra Systems 1 7 9
Micronet 8 8 . 8 9
Millsoft 1 9 8
Microjen 1 9 6
Microvitec 1 8 8
M Tec 1 5 6
Microtest 1 0 6
Micro Jenn Software 1 9 6
Microfax 1 9 6
Microwriter 1 2 4 . 1 2 5
Musicsoft 1 9 5
M-T Direct 3 4
Microware 3 5
Mayfair Micro 1 6 7
Northern Computers
Newark Video
National Extension College
National Micro

Centres

215
193
196

108,109,193

Opus 7 . 1 1 . 1 4 . 1 9 3
Proxima
PV Tubes
Pace
Prism
Printedand
P & H Electronics
Oualsoft
Guest

Racey Designs
R icksoft
Statacom
SP Electronics
Small School Software
Silent Computers

Stack hws ave Electronics
Software Division
Sir Computers

Superior Software 1
Software Invasion
Systematics International

so5CiloUisKh

United Disk Memories
U-Micro

Wildings
Wizard
Watford
Wiseowl
John Wiley

182
167

22,187
68,69

191
134
176

10

215
142
184
173
193
163
151
165
173
195

74
16,219

99
33

36,38
8.9

Tatung 3 1
Tutorial Software 1 8 0
Tekform Products 1 6 4
Torch 1 6 , 1 7
Twillstar

169.171.173,175,177,179
Technomatic 1 4 3 - 1 4 8
Tradel ink UK 1 8 4

54
180

Vision Products 1 7 7
Vine Micros 1 9 2
Viglen 2 0 7 - 2 1 4

197
62

38-45
76

191

BBC Volume Control
At last turn your sound UP/DOWN or
OFF with this variable volume control.
Fitted discreetly to the back of yourBeet).
Easy to fit. Some soldering necessary.
KIT OF PARTS & STEP BY STEP INSTRUCTIONS

ONLY E2.80 inc.

Itioicey D e s i g n s .
47 Twycross Road,

Burbage Leics. L E W  2SF
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Copies of The Micro User back issues
are still available at E1.50 each

Cassette tapes and discs
of  Micro User Programs
Take our a year's subscription and have
your cassette or disc posted to you each
month. Start your subscription from any
You can order on the coupon opposite.
Contents are listed below:
MARCH POOL Deathwatch. a
superb arcade game Bingo. clever
uses o f  the randomise functeur.
Bubblesort routines; l e s t ,  func-
tion keys i n  machine code. 0.1
Colour and Graphics Readmi t
create a  kaleidoscope- of screw
designs.
APRIL: King Kong. rescue girls
from the Empire State Building
before k i l l i n g  K o n g .  N M I .  a
structural game o f  s t ra tegy.
'tokens. unravel the Basic ROM;
Formatter, an essential disc uttitty:
Di  a  fu l l  machine code
disassembles'.
MAN': A l f  Str ike,  a  fast  a n d
furious arcade game: Test your
mental powers. with Pelmanism;
Anagrams, t h e  w o r d  game.
Character. generate vertical and
inverted text, Teletets. animation
in Mode 7_ Beth.  two  joystick
exercises.
JUNE: Spate Pilot. lost in space
you must fight off repeated attacks
from alien life forms. Nornism, you
are a  nomadic herdsman des
perately trying to eke out a living
on the plains of Africa. Colourful
Characters Plus other listings from
the June issue.
JULY: Tenpin, a  simulation o f
Tenpin Bowling: Spneepods, beat
the alien hordes;. Cup. exciting 31)
graphics techniques Te s t  a n d
Steady, programs to  accompany
the Beeb Body Building Course.
Breakflx, don't let Break destroy
your precious variables'.

216  M I C R O  USER O c t o b e r  1 9 8 4

AUGUST; Eruities. driven hy
strange urges y o u  c l i m b  t h e
ladders of adventure to risk all in
the gardens o f  unearthly frights.
Animatine, a  suite of  programs
that really bnng your screen alive.
Casdise, t h e  m a c h i n e  c o d e
downloader for your disc system;
Mode 7 CrlIOCT routines,

SEPTEMBER, Robin &  Mariam.
rescue M a i d  Mar ian f r om  the
Sheriff o f  Nottingham. Galactic
Invaders, an exciting arcade game,
DES Benchmarks, 14 DES test
programs. Animation. new tech•
niques. Terminal. connect a BBC
Micro Sc, a mainframe.
OCTOBERI Fishing, a  compul
use days angling, &tyke,. convert
programs to joystick. Pettiest and
Wringer.  for Micro  User light-
pens. Contours, an  educational
program. L i nk  B B C  Micros Sc!
each other P lus  a l l  the listings
front the first Electron User.
NOVEMBER: Goblins, an en
chanted journey_ Blackjack. the
casino favour i te C h a r g e  and
Pendulum. Body Building Course
part 9 .  Sideways, programs in
ROMs. Pendraw.  a  l igh t  pen
sketching program. Plus al l  the
programs from the second Elec
tron User.

DECEMBER: To w e r,  rescue
London's treasure. Santa. help
Father Christmas. V D U  23.  an
invaluable character  def in ing
utility, Bated. graphic techniques.
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Plus all the listings from thc third
issue of Electron User.
JANLARY 1954:  Barrels, an
all-action arcade game. Nomplay,
an entertaining musical ut i l i ty.
Damp' a n d  Dump2.  multnone
screen dumps. A l l  the programs
from our  Sound. Beginners and
Graphics articles Plus 12  pro•
grams front the fourth Electron
User,
F E B R U A R Y:  I n v a s i o n .  t h e
classic arcade game. Frogs, fun for
all the family. E n v y ' s .  a  logic
game. Balance, a number learning
program. key. single key entry for
the BBC Micro Plus nine other
programs from The Micro User,
MARCH: Maremumeh. block
busting arcade Action Birthday_

0(20:::00(2001300
571.g.

'f•
I S •

It's the biggest, brightest most authorita-
tive yet completely independent guide to the
machine with so much potential you'll never
t i re o f  r e a d i n g  a b o u t  i t s  r e m a r k a b l e
capabilities.

You can buy The Micro User from your local
newsagent or station bookstall. Or fill in the
coupon opposite –  your copy wi l l  then be
delivered to your door each month.
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family f un  f o r  our  anniversary.
Derrlck, number fun for  infants.
Piscine's. h igh  resolut ion f o r
lightpens.
APRIL: Mierogoll. the simulation.
Eastermare a n d  A p r i l  F o o l .
seasonal games. Seawall  a n d
Magic Square. maths fun. Eller
and Album. a database of sounds.
T R X I .  B I M ,  R5243  dr iver.
Heartrate„ monitor your fitness,
MAY:  Dug Dig. asteroid adven-
tures Damraider.  naval action.
Envaid. easy envelopes. Steppers,
Body Bui ld ing mo to r  control .
Spiro. graphics windows. Ads-en
lure, a trapdoor maze Renumber.
program ut i l i ty.  Bigkuer.  Large
type. Memory. RAM efficiency.
JUNE: Road •  3 D  driving
action. Ouadl int .

otha,
pro,Sra'a.

Isom sha
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logic game_ Monhor,  machine
code debugging routines. Toolkit
132.71 disc controller explored
Areas. easy maths. Spell, spelling
education.
JULY;  Doomn in .  deep space
drama Backgammon, the classi,
board game Keys.  user defined
key editor. Sive? and lidisk„ disc
utilities. Al ieel and Aliee2. mini-
adventures, terminal' and Ter-
mima12. two communication pro- -
grains. Acoustic. software for the
Body Build Modem.
AUGUST: Castle. an enthralling
adventure program. Gridman, a
high speed mune of strategy. ledit.
a superb Teletext editor. tesquarc.
simple number  f u n .  Pe t t i t ,  a
versatile disc editor. Input .  the
ultimate $eneral input routine.
Bells. A l i ce 's  mini-adventure.
SEPTEMBER; Villains. save your
MOMS from the evil onslaught.
Rollerbalk an intriguing game o f
suategy and agility. Miermerm,
communications t e r m i n a l
software. I n e x t d u m p .  h igh
quality Mode I  screen dump.
Numbersiga. simple number skills
test for infants. Fewer,  four body
building programs.
OCTOBER2. %amens. explore
the labyrinth and day the beast.
Balloon, brave the cases, escape
the Goulogs. Splits, split screen
utility. Pageiram. paged R A M
programs. I n p u t i a .  alternative
inputs for the disabled. Mem:teed.
extend the colour palette. DiA,  a
wave f o r m  generator. Imieger.
direct addressing speed.
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Take out a year's
subscription NOW!
M a k e  sure you get your
copy of The Micro User
HOT O F F  THE PRESS
— month after month
for the next year.

COMPLETE
THIS

COUPON
TODAY

Your BBC Micro needs
protecting!
Our luxury dust cover is

made of  soft pliable
water-resistant

transparent vinyl,
bound with strong

cotton and decorated
with the Micro User

logo in black,

Keep your copies neat
and complete
These handsome binders
are bound in PVC with
the Micro User
logo in gold
blocking on
the spine.

MicroSac — the tailor-made
tote bag for
your BBC Micro

Lots of space for all
your equipment —
sturdy foam-padded
design — easy
to carry.

ORDER F O R M
All prices include postage, packing and VAT,

and are valid to September 28,1984
Please enter number

required in box

Micro User

U K C 11

a n n u a l  s u b s c r i p t i o n  E I R E  E15 tIR E181
Surface mail •  Rest of world C20

Air mail -  Rest of world E65

Commence with

M i c r o  M a r c h  19133 E l
April 1 9 8 3  f  1

U s e r  M a y  1 9 8 3  E l
b a c k  J u n e  1 9 8 3  C 1

July 1 9 8 3  E l
i s s u e s  A u g  1 9 8 3  E l

Sept 1983 f  1
Oct 1983 1

Airmail prices N o v  1983 Cl
on application D e c  1983 El

LiUK
Overseas

Annual subscription
for tapes and discs*
Commence with  ( s t a t e  month) TOTAL

Single copies o f
tapes and discs*
£3.75 — Tape
£5.75 — Disc

o f i r  &  Oversees(
'P lease endreate w h i c h
OF8  a n d  d isc f o r m a t
YOU requ i re

▪  Acorn
•  Amcom
•  Watford
D  40 track
L i  80 track

Other

Dust Covers
£3.95 — Deluxe
(UK &  Overseas)

Binders
E3.95 — UK
E5.00 — Overseas

1
Name
Address

Postage 50p per copy 16 or more E2.50)
Postage 75p per copy (6o mote E4.50)

Deathwatch
King Kong
Air Strike

Space Pilot
Tenpin
Fruilies

Robin &  Marian
Gone Fishin•

Blackjack /Goblins
Tower Bridge

Barrel Battle
Alien Invasion

Mazemunch
Microgolf

Damraiders
Road Racer

Doom runiBackgammon
Castles of Fear

Villains
H u n t theWumpus

Payment: please indicate method ( i )

1 IAccessimastercharge/Eurocar&
BarclaycardNisa
American Express Card No.

Telephone:
061-480 0171

issue

Jan 1984 E l
Feb 1984 E 1
Mar1984 C l

April 1984 E l
May 1984 E l

June 1984 C l
July 1984 E l
Aug 1984 11 , 2 5
Sept 1984 f1 .25

E 4 0 -  Tape
E60 D i s c

Mar 1 9 8 3
April 1 9 8 3
May 1 9 8 3
Jun 1 9 8 3
Jul 1 9 8 3

Aug 1 9 8 3
Sep 1 9 8 3
Oct 1 9 8 3
Nov 1 9 8 3
Dec 1 9 8 3

Feb 198844b 1 9

M April4i ; 9 4 4
May 1 9 8 4

June e ; 9144
Aug 1 9 8 4

Sept 1 9 8 4
Oct 1 9 8 4

TOTAL

TOTAL

I I

1 I
TOTAL

TOTAL

Cheque/PO made payable to Database Publications Ltd.

l l b

TOTAL

TOTAL

Signed

Send to: Micro User, FREEPOST, Europa House,
68 Chester Road, Hazel  Grove, Stockport SK7  5 N Y.

1 N o  s t a m p  n e e d e d  i f  p o s t e d  i n  U K )  P l e a s e  a l l o w  2 8  d a y s  f o r  dative/so

You can also order by phone or Presto!
Any of the goods listed here can be ordered by telephone. Micronet

subscribers and other users of Presto' can also use the Prestel Mailbox.

Prestel Mailbox
Key Page 77. then send your order to:614568383

24 hours
L  D o n ' t  forget to quote your credit card number AND your full address

I I M m i m  a s  um mi s o n s =  m m m m m m m  u m  on so Wier
October 1984 MICRO USER 217
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(The above designs were drawn by a 12-year-old at our
anowroomat)

t 01 0111111SM K I C • •
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BRITISH MICRO
A HEGOTRON GROUP COMPANY
Unit 02. Penh)id Works, Imperial Way. Watford,

1

"-RTS WD2 4YY
TEL: (0923) 48222.

1 1 1 T E L E X :  946024

BBC MODEL B •  SPECTRUM
COMMODORE 64
With Grafpad you can now add a new dimension to your
computer enjoyment, but most important, it helps you
create your own application programmes by the simple use
of the Gralpad!
The BBC Grafpad comes complete with cassette and disk
comprising of three programmes.
THE FIRST PROGRAMME

displays the co-ordinates of your screen area. The
co-ordinates are based on the screen with a grid size of
1023 x 1279 pixel, also in the Grafpad giving you a grid

size of 320 x 256 pixels! This is to allow you to write your
own graphic programmes.

THE SECOND PROGRAMME
provides you with the utilities for circles,

squares, triangles, free-hand, erasing
line-drawing etc, and of course, full

"Fill-in" facility in 16 different colours by
the simple use of the pen!

Draw from a simple apple to a computer
circuit - store in cassette or disk,

perhaps transfer direct to a
printer - in black and white

or full glorious colour!
THE THIRD PROGRAMME

The unique CAD. (Computer Aided Designs) programme
adds further enjoyment and professionalism to your

computer designs!
The Graf pad comes complete with Operational Manual,
Programmes, The Grafpad and Pen and it simply plugs

in your computer.

HOW TO ORDER:
BY TELEPHONE:
If you are an Access Card Holder
simply telephone us giving your Card
No., Name , Address and ilem(s)
required and your orders will be
dispatched within 48 hours!

1010 1

' d u i  I

(Size:25mm height x 355mm width x 260mm depth)
Weight:1 .2kg (Gross)

BY POST:
Simply fill in your requirements on a
sheet CI paper, enclosing your
cheque/P.O. made payable to:
BRITISH MICRO.
Please allow 14 days for delivery.

•  DEALER INQUIRIES WELCOMED
•  SPECIAL DISCOUNTS FOR EDUCATIONAL

AUTHORITIES



N a l  NURSES

1 Ill I t t  1, 2K)
From the author of Overdrive comes another superb arcade-action game. You must guide Wally the Boxing
Wallaby up the ladders to rescue the baby wallaby from its cage. The evil monkeys will try to stop Wolly in his
tracks; he can kill the monkeys by a swift upper-cut, but watch out for the apple-cores which they hurl at him
without compassion. Five screens of increasing difficulty with bonus fruit on each level. Yet another winner from
Superior Softwarel
••.NEW RELEASE...

WE PRY T O  20% ROYALTIES FOR HIGH QUALM? MC MICRO AND ELECTRON PROGRAMS.
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BBC
MICRO

20' Many of OtK
HMV, Greens
Computers,
Computers, C
major distrib

In Boots, W.H. Smiths, John Menzies, Rumbelows, lashys, Cunvs,
Spectrum Shops. Also at all major computer dealers —Eltec

West Coast Personal Computers, Microstyle, Electronequip,
terama, GTM Computers, etc. Our software is also available through all the
and directly from us by mail-order.

• •
•-• • •  t •it •  •
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StieRSH AND GARB (32K) £ 7 . 9 5
An excellent and original saccade-style game In which you take the role of a
robber aiming to snotch bogs of gold from the bank A policeman is after you

he is able tojump at you or-squat down and try to hit you with his truncheon.
You must also keep dear of theflying police cones and Rooting dustbin lids.
There are 3 fascinoting screens of action including play streets with bouncing
baits, one-way streets, conveyor belts, traffic lights and police-boxes. A
novel and amusing game.
(KEYAOARD OR )OYSTICKS)
•  o•NEW AELEFISf

S $  SUPERIOR SOFTWARE LTD.

Dept.IM9, Regent House,
Skinner lane, Leeds 7
Tel: 0532 459453

OUA GURRANTet
i ) A l l  our software is oval 'able before we advert 'se.

(2) A l l  our software is despatched within 48 hours by first-doss post
(3) I n  the unlikely event that ony of our software fails to load, return your

cassette to us and we will immediately send a replacement.



al**0 "WATCH OUT

T t l i 2 ) 1 1 0  FOR THE FANTASTICNEW PACKAGING!'"
MICRO POWER LTO..

NORTHWOOD HOUSE, NORTH STREET,
1 E EDS LS7 2AA TEL (0632) 460000

Al) P f M  R  SOFTWARE IS AVAILABLE FA O M
, -  T E O  BRANCHES OF Vo l  SMITH BOOTS .10.1,1

'OE W i t  S C O  O P 0 0 , T E V R  5OA1-45 A N D  A L .  G I ) 0 00
AUTHORS, WE PAY 20% ROYALTIES!

▪ , p

▪  •

I

*  •  s  .

Clamber up the pipes,
dodging the cascading

ball bearings to despatch
the Weevils and Super-

weevils using your spray
000 c a n .  Features oxygen

cylinders, bonus letters,
belt lever and panic

button.
NEW PRICE! LAC. and

Electron cassette: E6.95.
C i e  E L C .  disk version: E9.95.

I I
, M I . 2 1 a P r -

M I



MICRO POWER ITO
NORTH WOOD HOUSE, NORTH STREET,

LEEDS LS7 2AA TEL (0532) 455300
m , o l o  PCNVER SOFTWAAF IS As•AiLABLF ;  • •

-41E(  FEU CRANCHE5 OF ',Voi S M I ' H  g U O t  •  r,
NZ,FS C O  OP W O O LW O R , , S  ANL! A U  G01..[I

MALE qS
AUTHORS' WE PAY 20% ROYALTIES!

How to conjure up
extra colours
write your own
ROM software

,J
A , "

Independent
guide to the

t  BBC MICRO!
LJ

g  AEl


