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w e r ,  i 2 1 1 )
A highly-addicthm mu I ri-stoge 3D race game. You steer
your car left and right, accelerate and decelerate as the
opposing cars weave about the rood. There are five
different stoges induding night, snow, desert, and
riverside scenes. To quolify for the next stoge, you must
finish in the top twelve. Incredible graphics give the
impression that you really are taking port in the race.

• Highly recommended, and destined to become another
top-seller for Superior Software.
•  • *NEW RELEASE...

WE PRY UP TO 10% ROYALTIES FOR NIGH QURUTY BAC MICRO AND ELECTRON PROGRAMS

OUR PR • ( N  111OVUM THAVAILABLE FROM OVER 1000 ROUGHOUT Mt UN MD OVERSEAS,SEE YOUR LOCAL DEALER!

SUPERIOR SOFTWARE LTD.
Dept, BMUS, Regent House,
Skinner Lone, Leeds 7
Tel: 0532 459453

BBC
MICRO

BATTLETANK (32K) E 7 . 9 5
An excellent game, mode possible on the 824 computer only by the unique use of
a dual-screen display and specially written plotting routines. You are a tank
gunner looking out onto a mountain plateau. You see the distant mountains and
the pyramid obstacles - and also the enemy tank. Your task is to shoot It before it
shoots you. A scanner is displayed in the bottom right-hond corner of the screen.
This displays the position of the enemy tank relative to you. You can then turn to
get the tank in view. The next stage is to position the tank in the rectangular
viewfinder by fine odjustmenis of your controls.
(KEYBOARD or JOYSTICKS)
•  • *NEW RELEASE •  •

OUR GUARRIP14
) A l l  our software is available before we advertise.

(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 fails to load, return your

cassette to us and we will immediately send a replacement.



DYNABVTE I N C  VAT
Pool 7 9 5
leorsivece 7  95
Lamm d'irg Syndrome 7 9 5
Corporate cianber 7  95
BBC/ACORNSOFT I N C  VAT
Ageb ia ,  Manipulation 9 9 5
Business Games 9  95
Ceille ol R•ddres 9 9 5
Create Graphics 9 . 9 5
COunidawn to Doom 9  95
Forth I  8 135
Graphe kr Charts 9  95
!"1.PPer 9 9 5
• ASO 1595
 K i l l  !Rom +  Dec I 9 9  95
missile Base 9  95
Meteors 9  95
Kingdom 01 Harrui 9 9 5
Moment  9  95
Ptaneload 9  95
Rocked Red 9  95
Snooker 9  95
Saturn, Adventure 9 9 5
SIC'IItp Command 9 9 5
Tree of knowledge 9  95
Snapper 9 9 5
Studley Conran a Meg a- Gerden 9 9 5
Persons' Mono... Morleilennesl 9 9 5
Dyeughte and Revers, 9 . 9 5
Aviator CID 1 4  95/1 725
J C B Onager 9 . 9 5
rat) Fell 9 . 9 5
Carousell 9 . 9 5
ACORNSOFT EDUCATIONAL
SOFTWARE N O W  AVAILABLE
W h i t e  K n o g h l  1  1 1  5 0
Wawa* 1 6  10
Tem C etc 1 7  25
Beyond Basic 1 1  SO
Toole*. 2 1  OD
Canyon 1 0 0 0
Record keeper 1 5 0 0
°moor Who 1 0 . 0 3
ACORNSOFT MIA LE NOW

IN STOCK P  0 A
IMAGINE I N C  VAT
P e o l ,  5 . 5 0
C a r o ,  C ru i se .  5 . 5 0
INVASION SOFTWARE I N C  VAT
E . g . .  7  9 5
SPook• arr?Spiders
3.0 Bomb Aliev 7 9 5
Gunwnokie 7  95
Vtfrflem 7 9 5
Attack on Mph* Centeuro 7 9 5
VISIONS I N C  VAT
Snooker 7.95
D W I ,  7 . 9 5
Daredevil N o m a  7 . 9 5
Nifty Ldsy 7 . 9 5
Demolater 7  95
Peng. 7  9 5
P81081 I N C  VAT
Saloon See, 6  95
We a k  1 4  95
Wit  Ws 1 4  95
MELBOURNE HOUSE I N C  VAT
'rho Nobt-i 1 4 9 5

COMPLITERAMA SOLID
STATE JOYSTICK INTERFACE
• with RAPID-FIRE feature
Now a totally rverw, concept in ,ovioliCa control lot your BBC
Micro 5 . . 0 y  Ong into tee amelogue port and ceeneCt ANY
Alan !Yaw Joystick lor intent 10.011CA COnfrOl FREE keyboard
conversion or °a lone .  allowe rendlICk cOrdr01 of

eirboard-only Woes No rnerroey • contacts vath this One
riu. to crie unkpat Relocatable Cods future ORDER
r o o m .  Only a lee aY a.' ahe lirimand is bound tO be N O
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QUICKSHOT
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ORDER A COMPLETE SYSTEM
GET ALL LEADS FREE
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4 , . . . . 1 1 / 1 1 1 1 M 1 / 1 / 1 W _ I d nVies. 5 9 0 0
einepansi 3 2  95 e  S .  ) 0 1 - 1 1ALAIIII., .A11--_ A n d

r 0
Caretaker 3 2  95 1 1 . 1 1 S - 1 - 3  I- 1 ; 4 6 -  - " L .Disc Dom, 3 2  95
TAT°, f  termin• emulator, 3 2  95
Graphics bowline., 3 2  95
DES Thin Upgrad• 2 7  95
Acorn Seasech System Upgrade 5 5 0 0
HCCS Forth 3 9  95
HCCS Logo Forth 6 7  85
H i t  CCS Pew 5 7  00
HCCS E•cei 7 4  75
ROM (spans-on Board IATPL1

The B O O  4 3  7 0
BOOKS N O  VAT
88C M e m ,  Dole C o m p a n i o n  7  9 5
Creauve Grapincs 7  50
Graphs lt Chios 7  50
Lisp Manuel 7  50
Forth Menu& 7 5 0
EICP1 Manual 1 5  00
p l i C o w o n i f  B B C  Macro

Macho,  Cod.  5  95
13EIC PO ict O Dark Manual I  95
Disk Systerns For

The BBC Idhcro 5 9 5
MICRO POWER I N C  VAT
Sties Gorilla 1  95
Cshodron Mission 7  95
Cosmic Combat 7  95
Chess a  7 . 9 5
Danger l i ke 795
Escape Moon ing.  Alpha 7 . 9 5
Felix in Factory 7  95
NOM & Frud MOnSteos 7  95
SMITIOSIS 7  9 5
thinthis Bee 7 . 9 5
Wuentis Chadian. 7  96
..ir POwei Jack 7 . 9 5
Positron 7  9$
Demon Decoretar 8 . 0 5
Alien Swirl 7  95 I
Alien Osaliovess 7 . 9 5
SPece Ja i l e r  7 . 9 5
Gh.frol• 7 . 9 5
Moon Raider 7 . 9 5
The M o .  7 . 9 5
Hell Omer 7 . 9 5
u.pyientis or

LaCeshe 7  95
Zarno 7 . 9 5
Blockbuster 7  95
Rubble Tregble 7 . 9 5
Frenry 7.95
Stock C.., 7 . 9 5
SUPERIOR
SOFTWARE I N C  VAT
H u n c h b e t  • 7 9 5
Overdnve 7 9 5
Bel/Munk 7 9 5
Co.,,'.. KidnaP 7  95
Star Bame 7 , 9 5
MCMoo.,Mission 7  95
Percy R e n y, '  7 . 9 5
Bons In The Underworld 7 9 5
hocks 7.95
Spitfire Commend 7  95
c.,,,,y Psitlett. 7  95
Road R a e ,  ?  95
OPUS I N C  VAT
001711h, 8  95
BUG•BYTE I N C  VAT
Twin  K i n g d o m  Va l l ey  9 9 5

TORCH 780
DISC PACK
WITH OVER
E1,100 OF
SOFTWARE

FREE
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WE ACCEPT INSTITUTIONAL
EDUCATIONAL ORDERS

ATPL SIDEWISE ROM
EXPANSION BOARD

• Fo l .  a r d e w i a  R
• Eapansion to I S  Song

11' A earleni• b a k e d
CMOS Ran, option• No ww-vw- - o n g  required tcII i r d e w i l e

• Plug...I-0,1610• conerruction -
nearly i t ISKIe t h e  BBCMicro

• Ful1 tkAnering of a i d , . 5 4 4 k a A 7end data busses -
P• iVk i l tS  clam b u s  iloed g

+  El 0 0onObleMs a l e n c  R e d  T t h
r b u f f e r e d  o ta t r :T.

• P o I  Cd on-bOand eOckers
ere connected m o o d s  -
No spurrous crashes d
to ripe known Pe u e  2 4  H O U R'
BBC E a r s t i n g  D E S P A T C H

t" '

sockets on 80C Micro are O N  S T O C Kunt i l . ,  Al f  Epcont tocketa
are eccessIble without
removing sidewise

MAIL ORDER No Stamp Requtred
Post yoke order 100ay 10
COMPUTERAMA
DEPT M U B  FREEPOST
STAFFORD sr162EIR

OR TELEPHONE OUR MAIL 1 1 . " 1ORDER HOT LINE Won OAS
A C C E S S  ry V I S A  n ..n.bv, w e  w. l i e n d e a o t i ,
ru despatch •  ( 0 7 2 5 )  411199

-id I .  iday H o r n y  Computer
Centre to. the BBC Micro enthusiast
Sond large SAE tor Further details ot
any prodlict
CARRIAGE
Micro's Mon 'COWS Disc Drives
Printers 0 0  Books El 00  each
Castetie Oetks t  2 00 leads end
software 509 item '  •

with
every order,
live pounds
worth of
moneysaving
vouchers

-.0111.P11.111.11.11..11.1 11.11.110M111111=1111.111.11111.
I l L ' •  1 . 1 0 • 1 1 1 ' 1 1 ' 1 1 ‘ . 4 1 1 1 • 1 1 1 1 1 • M I M I E
M••-••••-aiL.a.111-1 L a d i f t • - a d l i t a b a l

STAFFORD S T O K E - O N - T R E N T
Tel ( 0785 )  4testg H e n l e y  t e l .  (0782) 2613620
59 F o r t n e r ,  S t r e e t  1 1  M a r k e t  S q u a r e  A r c a d e ,

SHREWSBURY
13 Castle Gales
Tel- (0743) 60528

BBC I N C  VAT
ACORN ElEC"R0fir 1 9 9  X
BBC Micro Model S 3 9 9  X
BSC Micro Model S r   Double

density DOS R I N ,
913C Il•Ccr° DiecUpgrede P  0  a
SEC Micro A•B Foil 1491arle 9 5  CC
EISC Micro Teletext Receiver 2 2 5  DO
BBC M i c r o  2E10 2 n d  P o t . . . e a ° .  I  B  A
BBC Micro 6502 2 rel Processor I  8 a
Double Densny DOS t i nned .  ' O A  95
Pace DES 3 9  95
DISC DRIVES I N C  VAT
IV I  Dual 1005 3 4 0  CC
Price Snipe 1005 i  69 95
Pace Singre 40/80T CliSrded •  2 8 2  9C
Paco Dul l  1130K 3 3 6  OC
Pece Dual 40,801 OtSrded 5 7 3  95
ToeCh DuaI4001( 290 Do, Pack 7 9 9  CC
Pace 200K 401 D,S,dred 2 4 3  De
HOBBIT FLOPPY DRIVES 9 9  95
MONITORS I N C  VAT
Microotec 14 Colour  2 2 9  CO
Sanyo I A  Colour 2 5 9  00
Fidelity 14 -  Colour Monitor I  99 CO
Onaridig 14 Colour  noMonnos 3 0 9 0 0
Sanyo 2  Green
PRINTERS
Lp•on ROO
Epaon RX130 TT
Epson FX80
Epson FX1 00
S h i n . .  CP130
Riternan
Joki 8100 Daisywheel
MISCELLANEOUS I N C  VAT
Sanyo DR 1 01 Data Recorder 3 9  95
Sanyo 09202 Oats Recorder 4 4  95
Camomile leads - all typos 2 0 0
Computations Joystick iotertaCe I  4.95
Oulckshol Joystick 4FOR

BBC MIC1101 1 9  95
Prnmer Cable 'Parallel! 1 2  en 9 9 5BBC Micro Deluxe Cover 5  95
Leget Pen 7 9  75
Des. Ceekettee 5 a C20,C1 5 1  95
I h n  P i n g  Po.wer F i l l e r  1 4 9 5

INC VAT
269 CC
299 CC:
31390C
569 Or:
229 OC
7E15 OC
199 CC

MICROBYTE
30 Space R e n e ,Pnban
CLAM ES
B-Bese
Replic a II I Disc Om vi
Graph Disc
The Key Ithac OnlyI
rtra*tr Z,13"Or i rDiscs
DR SOFT I N C  VAT
747 Fight  Simulator 8 9 5
Gorph 7  95
AMCOM I N C  VAT
Fortress i CID) 7  95,1 1 95
S I M t e  H i g h V e . y  7  9 5
GEMINI I N C  VAT
i t . s , i • s s .  Con,  binet.0n P e c k s

1 2 .  3, 4 P  0 A
Data O w  1 9  95
•S•OFrAfAtiE FOR ALL I N C  VAT
Stock Control (C/DI 1  9 95.29 95
onycncingiStsliernanis

iCDI 1  9 95.29 95
Salek,PurChases i CID) 1  9 95,29 95
ADVENTURE
INTERNATIONAL I N C  VAT
Tha Hulk 9 9 5
Adventureland 9  95
Voodoo Cited. 9  95,
Secret Mission 9 9 5
Pirate A i -ha l l . . . re  9 9 5
SOFTSPOT I N C  VAT
Trans.stors Revione 6 . 9 5
Hest 6  95
H. SOFT(WATFOR DI I N C  VAT
Penguin 7 . 9 5
ALLIGATA I N C  VAT
5,PrIfIre 795
Neanderthal Man 1  95
Beggar 1  95
HEWSON I N C  VAT
Heathrow AO Traffic Control 7  95
C R I
Teat h a t c h

INC VAT
195
7 95

INC VAT
7500
12 OD
1 2 95
1 2 95

7 95

INC VAT
7 95

I•OF I N C  VAT
Chuckle Egg • 7 9 0
Onion Attack 7 9 0
180 I Dans 7 . 9 0
AARDVARK I N C  VAT
laiage 5  90
Frakt 8 . 9 0
ADDICTIVE I N C  VAT
Football Manager 6  90
MIRRORSOFT I N C  VAT
Fest Steps With

The Mr, Men 9  95
MICRO USER I N C  VAT
Mich-. olympeca 6  SO
MICRODEAL
Air Traffic Control
Space Shuttle 1001
M O M  SOFTWARE
0 - M e n
0 -Man .  Brother
Oremond Mine
Gto In The Hat
30 Munchy
Castle Assault
Dens

INC VAT
9 96

7 95.1 95
INC VAT

5 70
5 70
5 70
5 70
5 70
5.70
5 70

SOFTWARE PROJECTS INC VAT
Lect.on 5 9 5
MOSAIC I N C  VAT
ktv Sec re t  F, l .  9 9 5
OCEAN I N C  VAT
M r  V I  i n n l e y  5 9 0
JOE THE LION I N C  VAT
Chal leneer 7 . 9 5
VIRGIN
W m . ) *

INC VAT
7 95
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CONTENTS

7-NEWS
Keep in touch with the latest happenings in
the bustling world o f  the BBC Micro.

rgEGINNERS
Save that precious memory and increase
speed wi th fast and efficient integer variables.

fTELETEXT TALES
We continue our easy-to-follow introduction
to programming in teletext mode

"TELETEXT DUMP
Now you can dump Mode 7 text and graphics

\s_ screens with this useful Epson utility.

1-SECOND PROCESSOR
We describe the hidden power of the 6502
second processor's extended instruction set

tCLASSROOM CORNER
An entertaining program using simple sums to

\s,test children on the four rules of number,

C 7 O B L E M  PAGE
Mike Cook explains the things you've always
wanted to know but been afraid to  ask.

I.-COMPETITION
You could win one of the latest language ROMs

\._ for the BBC Micro in this months  contest.

TADVENTURES
Our forthright columnist takes her usual
critical look at the world o f  adventures.

LB
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Binary Beacons
Communications is all the
rage, but i t 's been going on
longer than you think

Page 106
Logging On
Have you logged onto
Microweb yet)  Our helpful
article shows how simple it
is to do.

Page 112
Microweb
This fascinating selection of
messages shows why
Microweb is a runaway
success.

Page 114
Microterminal
Log on to Microweb with
this superb terminal program.
It's all done with interrupts

Page 116

Big Brother
A cat can look at  a king. and
a modest micro can talk to a
mainframe — we show you
how.

Page 118

SOFTWARE SCENE
The latest software releases assessed by our
team of  frank and thorough reviewers.

I E I

VILLAINS
Can you preserve your Lidthium crystals from
the attacks of  Hugo and his assassins?

VIDEO

1 3 1 /  H A R D WA R E  SCENE
We assess an interfacing package, an [prom
blower and compare two machine code m o n i t o r s }

Add that professional touch to your home
video titles with our effective routines.

BODY BUILDING

I l a q a  Bui ld a simple digital frequency meter and letyour BBC Micro write your music for you

S H O W T I M E
Were moving back to Manchester for our fifth
great show. And the walk-in forum returns!

M I C R O M A I L
The pages you write yourself. Just a small
selection from the flood o f  letters pouring in.

ORDER FORM

ROLLER BALL

From back issues to covers, cassettes to
cases e v e r y t h i n g  you need is here.

I C E P A  gentle yet compulsive simulation of a child'stoy. Can you control the rolling spheres?
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FROM R  SORWRRE

OUR PROGR r E  NOW
AVAILABLE FROM OVE 1000 01111EISTHROUGHOltrIllt WI AND OVERSEAS. 1111SEE YOUR LOCAL DEALER!

9 0 0 2 . 2 . 0  t O Z o & W w .

• C W H I E  L

W C A L M W m  f f f f f  0 4 2 o . 1 1 , 8 0 M

W C W I N I M

From the author of Percy Penguin, Mr. Wiz is a fast-action multi-scene
game. Guide Mr. Wiz around the garden to eat the cherries whilst
avoiding the evil gremlins. The gremlins can be killed by dropping
apples on them or by throwing the crystal ball. Extra points can be
gained by eating the magic mushroom, but beware t h i s  is the
home of the gremlins and makes them permanently krrioust Sound
effects and tunes, hi-score, rankings. Superb arcade-style action.
(KEYBOARDS or JOYSTICKS).

WE PRY UP TO 20% ROYALTIES FOR HIGH QUALM' BBC MICRO AND ELECTRON PROGRAMS

:i4

SUPERIOR SOFTWARE LTD.
Dept. BM, Regent House,
Skinner Lone, Leeds 7
Tel: 0532 459453
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STAR STRIKER (32K) £ 7 . 9 5
A multi-stage arcade-style game in which you take control of
a 3-stage rocket equipped with 4 side lasers and a central
laser cannon. Not only must you defend the rocket against
the 6 types of circling alien, and avoid the asteroids and
fireballs, but you must also attempt to dock the separate
stages of the rocket together. Stunning graphics, sound
effects, introductory tunes, hi-score and rankings. Another
excellent program from Superior Software.
(KEYBOARD orlOYSTICKS)

OUR OURRRNTEE
) A l l  our software is avaikible before we ocivert Ise.

(2) A l l  our software is despatched within 48 hours by first-doss post.
3) I n  the unlikely event thot any of our software toils to load, return your

cassette to us and we will immediately send a replacement

Lc;•
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ow there's a selection
hardware to match our
selection of software.

The Computer Dept., 1st F1oor,363 Oxford Street. (Next to Bond St.Tube)

At HMV we've just installed the icrtest ranges of hardware and peripherals alongside the
massive selections of software in our Computer department. So whatever you need, whether it's
a disk drive or a Hobbit, or simply some expert advice, you'll know exactly where to find us.
BBC Model B computer. Starter Pack including

£80.00 of free software
BBC Model BD computer (including disk interface)
NS kit (including fitting)
Torch Z80/cpm disk pack (including free software)
Acorn 6502 second processor
Acorn Z80 second processor
Z80 Acorn CPM Software.'
Words tar
Supercalc 2
Any CPM-80 software to order
Sir sideways ROM board (MIA
Solidisk 32K sideways RAM
Solidisk I28K extension for 32K board
Basic II upgrade
Microvitec 14" standard res colour monitor (TTL)
Microvitec 14" medium res colour monitor (TTL)
Microvitec 14" standard res colour monitor

(TTL/Comp/Audio)
Microvitec 14" medium res colour monitor

(TTL/Comp/Audio)
Zenith12" green monochrome monitor
Zenith 12" amber monochrome monitor
Acorn APIO0 printer
Memotech DMX80 printer (Dot Matrix FIT)
Epson FX/80 printer
San pie Daisy Step 2000 (Qume compatible Daisy Wheel)
Vortmace analogue joystick/handset
Voftmace programmable joystick adaptor
Protek BBC/Atari joystick interface
Data gem (Gemini database) (ROM)
Ade (ROM)
Spy 2 (ROM)
Pascal (HCCS) (ROM)
INS Upgrade (Alligata) (ROM)
Caretaker (ROM)
Gemini business software (Disk or Cassette)
Acorn business software (Disk)
Aviator (Cassette)
Aviator (Disk)
JCS Digger (Cassette)
JCS Digger (Disk)
White Knight Mk11 (Cassette)
Ghouls (Cassette),Jet Power Jack (Cassette)
Scott Adams Adventures 1-4 (Cassette)
Overdrive (Cassette), Battle Tank (Cassette)
Kingdom of Hamil (Cassette)
The Hobbit (Cassette)

.• •

399,00
495,00
99.00

830.00
199,00
299.00

395.00
195.00

45.00
59.95
99.95
29.95

229.00
345.00

255,00

390.00
95.00
95.00

199.00
295,00
410.00
350,00

14,95
13,95
11.95

129.00
60.00
30.00
67.00
29.95
33.95

from 19,95
each 24,95

14,95
18.95
9.95
11.90
11.50

each 7.95
each 7.95
each 7.95

9.95
14.95

\

Fmk (Aardvark) 8 . 9 0
Gateway to Koros 9 . 9 5
Crazy Tracer 9 . 9 5
5-Pascal 1 6 . 8 0
Twin Kingdom Valley (Cassette) 9 , 5 0
Large range of Disk based software.
Complete range of Computer Concepts ROMS.
Complete range of BBC Soft titles.
Complete range of Program Power, Acorn, Lothlorian and

Adventure International.
Large range of Educational Software.
Acorn Electron 1 9 9 . 0 0
Acorn Plus One 5 9 . 9 5
Home Accounts, Mailist e a c h  19.95
Forth 1 6 . 8 5
Creative Graphics, Tree of Knowledge e a c h  9.95
Chess (Acornsoft), Draughts and Reversi e a c h  9.95
Snooker (Visions) 8 , 9 5
Contract Bridge 7 . 9 5
Scott Adams Adventures 1-4 9 . 9 5
Great Britain Limited 6 . 9 5
Alien Dropout, Bandits at Three ()Clock, Slogger each 7.95
Chuckie Egg, Kamikazi e a c h  7.90
Croaker, Escape from Moonbose Alpha, Eagles each  7.95
Felix in the Factory, Felix and the Fruit Monsters each  7.95
Lunar Rescue, Mined Out, Missile Control e a c h  7.95
Meteors, Snapper, Positron e a c h  9,95
Swoop, Daredevil Dennis e a c h  7,95
Large range of Program Power and Acorn software.
Also: Memotech, Commodore, Sinclair, Hardware and Software,

and a large range of books on various subjects.

Ring 01-6291240 to check for availability All prices include VAT
Prices may change without notification. -



BBC Computer & Eco net Referral Centre
T E C H N O M A T I C  0 1 - 2 0 8  1177 (4 lines) Telex 922800

UPGRADE KITS

..1320.0Cui
389.00a

BBC Mode, B + DFS...

A to B Uovade

BBC Model B OFS+Ez•-.

i75.00d
OFS Kit 195.03 E15,00
Econet Krt • E55.po E25 00
Speech K•1 141.00 0000

el a8B Mode 83B •  Econet
..1320.0Cui

389.00a
BBC Mode, B + DFS... 450 00a
BBC Model B OFS+Ez•-. •,••••3.0i3a
5.502 2nd Processor • '75.00b
scorn 280 2nd Procir,,,- • .,;4.00a
BBC Teletext Re7., • 45 00a
BBC Dust Cove' A.D0c1
Pair ot Joysticks , • 1 ilk
Acorn Bit Stick
TOlIcH zee SYSTEM
TORCH 280 Disc pack .E699.00a
TORCH MO 2nd Processor Cre f29900a
TORC)-I ZH0240 20Mb • •• ,..1995a5a

TORCH UNICORN
Designed with a total  expansion capabil i ty

The Torch upgrade will give you a sophisticted business/prOfeS-
sional system. However it doesn't  stop there — it  gives you the
potential to expand — an expansion that no other current system
can offer. Today. (not promises of 'one day'!), we are able to offer
Hard Disc capabil i ty, networking of up to 254 machines, right up
to the extra processing power  of  a  68000 32bi1 processor wi th
256K RAM. and optional UNIX operating system. The potential is
here! T h e  TORCHNET system, (software i s  inc luded w i th  a i l
systems!), is a cost-effective method of l inking office computing
equipment in a  simple and expandable fashion. TORCH means
communication, w h e t h e r  i t  i s  i n te r - room commun ica t i on ,
automatic -home-to-off ice'  communicat ion,  o r  electronic ma i l
allowing a  To r c h  u s e r  t o  in i t ia te  te lex  t ransfers,  send  te le-
messages. use Electronic Mai l  le.g. Telecom Gold), and talk to
large mainframes. — The potential is here! Hardware is of no use
without a suitable range of software, and the Torch can choose
from a  mass ive range o f  business, f inancial ,  appl icat ion and
language software. (Did you know that the Torch system has five
times more software available for it than the IBM PC!) Why not
contact us for your requirements?

TORCH Z80 DISC PACK
The proven upgrade for the BBC Micro. Comprising 2 x 400K disc
drive. 280 processor with 64K of  memory. and a CP/M compatible
operating system. T h e  sys tem i s  suppl ied complete w i t h  t h e
PERFECT software range including PERFECT WRITER, PERFECT
SPELLER. PERFECT CALC, and PERFECT FILE. Ful l  TORCHNET
software is also supplied allowing sophisticated networking between
other units and 280 Basic. Disc Pack E899 (a).

GRADUATE
IBM PC Compatible Upgrade for BBC B

Ask for delivery date

The TORCH Z80 SECOND PROCESSOR CARD — fo r  those who
already have suitable disc drives. The card is supplied with all the free
;)erfect sollware and Z80 basic, as detailed above, presenting a very
attractive package. E299.

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

ULTRACALC
With advanced features, such as:' Handling of labels and numbers as
values. allowing the Search of a list by a meaningful name, instead of
lust a number. 'Efficient memory usage allowing large spreadsheets to
be constructed. 'Var iab le  width columns. Faci l i t ies include Sum,
Replicate & most mathematical functions_ It helps you to create and
manipulate 'Budgets  'Cash-Flow forecasts *Price Lists 'Balance
Sheets ' T i m e  Sheets ' O r d e r  Entry •  Small Databases *Scientif ic
Calculations etc. E69.00,
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ECONET ACCESSORIES
Printer Server
File Serve' iemi •
File Server Level 2.
Cict* + 2lernnialavs
Ecortet User Goie.
10 Stai ion Lead Set
BBC FIRMWARE
12 Ceetating System
Basic II Porn
'hen Word Procr_-,
6'Ordyc5e WIP
BCPL ROM • Disc
Disc Docia Utili1 Ron.
Term, Emulator Ran
LILTRACALC Ran (BBC -
Gremlin debug rom
CA:impute( Concepts G•.,
EXMON
TOOL KIT
Prntrrraster Rohr ,P)(501
Commumcator Porn
COMMSTAR .
BBC ANCILLARY HARDWAR
EPROM Prog.amrner
Smartmouir Speech Synthesis,'
PH bght Pen
• Time-Warp • ReinTirre
OccintalenOar
AOORN IEEE interlace ANKC
Jere, totodne

•• , • :,,dapior

A L L  P R I C E S  E X C L U D E  V A T .  Please add carriage 501 unless

" 1 1
 PRINTERSWe have a  range of  printers that will

i n o . . . .

m e e t  m o s t  r e q u i r e m e n t s .
EPSON-the h i gh  qual i ty dot-matrix

T t i i p r i n t e r s  that set the standard in  theindustry- versatile printers that provide
the optimum in performance & reliability.we.,
The RX80/FT provides a l l  standard
printing &  graphic functions. (single

sheets & perforated paper). with the deluxe FX80 giving in addition proportional
printing, italics_ programmable characters etc. The net 00 also allows the use Of
15' wide paper. Epson DX100—a new daisy wheel has the hallmark of Epson's
quality pert orrriance and reliability The JIM and BROTHER daisywheels provide a
quality normally found in printers costing far more, Printer cables, interfaces,
ribbons_ paper etc. are all normally available from stock.

•A.00b

E7.503

t52.1:03c.-

;Jr

i59 COD
E37 00b
E39 50b

E29 cot
i2e2 C0c
i890Et

PRINTERS & PLOTTERS
t:325.00aEPSON FX•10

EPSON RX•80 FT E 2 4 0 . 0 0 a
EPSON FX-100 E 4 8 0 . 0 0 a
EPSON DX,100 C 3 7 5  00a
Printer Snare •  Cable Set ........ . . . .  _18800c
JIM 6100 Daisy *heel E 3 5 0  00a
BROTHER HI115 E  350 03a
Accessories'
Parallel or Serial Printer Lead .....
Serial Printer Lead . E 8  00e
Epson Serial interlace 21t 8148.
FX80 Oust Cover E 5 4  0011Xlc

..Epson Paper Ron Holder E I T C 0 c
FX-80 Tractor Attachment

EE3137•50DMcPAPER Faniced 2003 sheets
Ribbon MX05111X E S  50c80(FX80
Ribbon MX,RXIFX1E0 E 1 2 5 0 c
GerNrit Delta 10 s• 1 3 0 0  00a
Graipad Graphics Tablet 1 1 2 1 3 . 3 0 c

1490.00aGrapnics PlotterrWorkslation .

PSL112 .E45,00 . P S U 2 4  E 2 t Va 0 C
Basic Plotter

Power Adaptor Cable E 4 . 5 0
Sollnare on disc •  1150
()niter Router .....179.01Opto Sensor• .172,00
COLOUIVOREEN MONITORS 0eads iricid)
Micremec 1431 i f  ROB Sid Res .  1195  COa
Microvitec 1431 i f  RGENPAI •  SounC f225.C(32
Mcrovrtec 145114' Reamed Res t 2 9 5  oga
Microvitec 1441 i f  ROB H. Res • _.1420.00a
Microvitec 2031 14' ROB Stet Res 1 2 8 11 2 0 a
XAGA Vision II Hi Res E 2 6 0  03a
KAOA Vision 111 12' ROB Super Hi Res. .,C358 03a
KAGA 12' Green Hi Res ..... ...... ........ • E106.00a
SANYO DM8112CX 12' Green Hi Res... ...... E99 00a
KAGA ROB Lead   E E ,  50o
BNC Green Screen Monitor Lead E3.00d
Heavy duty monitor plinth tor BBC . 0 3 . 5 0 0
To  ter metal plinth 1 1 9  5Ct
Microvitec plinth . . . .
Snivel base or Kaye Green .  E 1 8 5 0 b
BBC COMPATIBLES US' DISC DRIVES
All inch.ide cables. manual + to,mat d sc)
1001( 40 Track Tear •  . • E 1 2 0 0 3 a
100K i;40 Track)wri t  pSu 'ree E 1 3 5 3 0 s
200K 1.4000 Track) Teac .......  E155.00a
200K NO Track) wet psu Tee E 1 7 5  00a
400K i4.:•13r„, --ei • 7.7, C 1 9 0 . 3 C a

E200 00a400K 18::
• , E3013 .00a

2x 200
2x 11X1K. i i i 3 2 0 9 3 . 0 0 8 1 X l a2)(4001807-r,
]•• Hitaci, •  1 I 5 0 • 0 3 c

GRAPHICS PLOTTER/WORKSTATION
Equally al home in the artists studio, hobbyists workshop, science laboratory.
classroom, and production floor, this system has something to offer everyone.
The 3-colour graphics plotter provides both precision and versatility The
carriage can be moved with an acuracy of 0.025cm. over an A4 area — the plotter
being able to accept paper and far thicker materials at sizes of up to A l  The
basic colour plotter carries three colour pens each o f  which i s  software
selectable.
Various add-ons greatly increase the versatility of the unit, while still retaining
the unit's accuracy. The servo controlled drill/router, and a scriber enables
drilling, cutting and scribing in various materials. A unique Oplo Sensor (using a
Hewlett Packard Device) turns the plotter into a high resolution scanning
digitiser to read and store whole diagrams, for example. for use in map work. •
This unique versatile Workstation is supplied complete at EAR& Basic Plotter
E270.

Accessor
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Everything you need for your BBC Computer
Plus friendly service and professional advice

availably M A I L  ORDER TO: 17 Buitiley Road,. London Vi4 10 I I I )
COMIICC- 1 1 7 7  1 4 1 i n r 0

COMM iter, S  I I()PS N M ,  Tondos: IS Burnley Rawl. London NVs ID 111)
eidliktUct, I  think hill e  2 mink vita. ample ear parking kpayet

eti I II ndon: 30$ /Ago are Road. London 1132- TA: 01-72302.33
I 'year Fdpei are Rood g

TECHNOMATIC Lm.
All price, oxhide carriage I k  I Plceir add clirrint• illtliCONI and
add IS" I  to the total mkt' ihtit- I  or fuiyt delivery tek-phoile y our

iwder quid inp, A A N N . , m .  Card or official order o lllll het
Minimum itdeph llllll ordrr 151.

C125.30a
E240.Mia
i'483 Ma
£375 Ma
_MEV:
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I:35010a

.11.01d
E8 00d

150.30c
fit.001

.117CO:
537 Cec
.113511
_16 513:
,E1250c
EXO 03a
E120 03c
C49) CiOa
E270 03e

E79.00

(350
, 172 00

E195.00a
E225 Ma
E2E6 00a
E4201/Ca
E2137 COa
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E358 00a
1116.00a
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E650:1
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accessories:
Single Disc Cable ll
Double Disc Cable

3f4 DISCS with Litelirrie Warranty
401 &SSD P i n  , C i .  l  116.01c
40 DSDD P k t  of 10 E 2 2 . 0 0 c
BeT SSOD P k i  of 10 E 2 5 . 0 0 o
BOI DSOO _ K t  of 10 lll .  E10.00c
3'• Double Sided Disc E a c h  E4 50c
PLOPPICLENE Dive Head Naming Kit  E14.50c
Disc Library Case E 1 9 0 d
Disc File Case 3040 . E . 6 . 0 0 c
Disc Lockable Case 3540 . E 1 5 0 0 c
Disc Lockabe Case 60170 E 2 7 _ 0 0 b

EPROM&
2764-3 . . . E 6 . 9 3
271233 E 2 1 , 0 0

SOFTWARE
ACORNiMERLE BUSINESS SOFTWARE
ireolcinc Stock Contro-. Accounts Payable.
Accounts Receivable_ Order Processing
maiing System E a c i ,  E22.66d
GEMINI Business-Full Range
ACORNSOFT-Full Range
ACORN LANGUAGES including 80_ LISP
&Pascal Disc E 1 7 . 3 0 0
BCPL 7airmiations Disc. , E 1 7 , 3 3 d
FORTH •elth Manuals
88CSOFT,Fu-i Range
PROGRAM POWER-Full Range.
BEEBUGSOFTfull Rang
Porde-se Spellcheck Disc E 1 6 . 5 0 d
Design . E 1 6 , 5 0 1
Staaerplot f 1 6 . 5 0 c
Masterille tOatatiasel 0 6  50c
Teiatekt Pack illode 7 Gramosi E 1 6 . 5 0 d
Replica h E 1 0 . 5 0 1

CASSETTE RECORDERS:
SANvO DR 101 Data Aticorrier
Darer Slim Line
BBC Tape Recorder
Cassette Lead
Ccrrouter Grade C '2 cassette
execute Grade Cassette 10 on
Prillos Mini-data cassette

BOOKS 'NO VAT) pip E1.50took
-et Your BBC Teach U I Pvo,_ • •
BBC Micro Revealed

tn: nE BBC

E600d
18.50d

C3000t
120.03E
£28 50t
.E300d
E016d
E4.00c
.E3.00d

C3.50
.E303
.16.95

••••••: HCkir •  i  5.55
Educatia,a  E 6 . 9 5

6502 Applications
5502 Assembly Lan; P-r,-4a.1-.21ing
6502 4.1.0cde for Bevevers  1 5 . 9 5
6809 Assembly Lang Programming._ 113.95
Advanced Pro; Tech tor BBC. _ 1 7 . 9 5
Advancec 6502  E 1 0 . 2 5
Advanced User Guide 1 1 2 - 5 0
Assembly Lang Pro on the 138C
Assembly Lang for the BBC E 7  95
Assembly Lang Rog tor Elect= 1 4 0 0
Assembly Lang Prografrithing Birnbaum ____1895
Basic Prog on the BBC Dyer E 5  95
BBC Basic . . . . .  ................. ..........
BBC Basic Ion Beginners _ 1 6 9 5
BBC Mdro for Beginners . 1 6 . 9 5
BBC micro Disk Ompanion ................ 9 5
BBC Micro Elden Guide E 6 _ 9 5
BBC Micro Graphics A Sound. ...... .....  1 6 9 5
BBC Micro in Educatico t 6 . 5 0
BCPL User Manual 1 1 5 - 0 0
Beyond Basic E 7  25
Creating Adventure Prins . E 6 . 9 5
Creative GreP1Ks 1 7 . 5 0
OIV Robotics & Sensors E 5 9 5
Discovening BBC krilOode 1 6 9 5
Forth E T  50
Friendly Computer Book . . E 6 . 9 5
Graphics on the BBC Micro S E . 9 5
Graphs & Charts r t . s o
interlacinc Inn 6502 . .  -11095
Intro BBC Micro   . 1 1 5 . 9 5
LISP E 7 . 5 0
Making Music on the 860 Computer , E 5 , 9 5
Micro Basic Sound Graphics .................. _____E7.95
YDS Memory Data Book . 1 3 . 9 6
Pro; the BBC Micro E 6  50
Programming the 6502   . E 9 . 6 5
Programming the 6809 1 1 1 . 3 5
Piwarnming me 81863388
Programming me BBC   1 6 . 5 3
Programming the Z83 .... .............. 1 9 . 9 5
Start Nog ieln Electron E 5  CO
Structured Programming 1 6 5 0
The Eiectron Book
TORCH 280 Disc Pack Use, Cud( . E 1 0 . 0 0
rn. Data Book E 9 . 0 0
TTL Data Book Vol-2 5 0
BBC User Guide 5 . 0 0
Using BBC Basic '  CO
Using Ropey Disks L T  95
using the 6602 Assemorr La" ',
:73C Atiolicat .  9 5

'age 50P unless  indicated as follows: tat Ett 00E2.50 ( d ) L 1 M O

PRINTMASTER ROM FOR THE FX80
This sophisticated printer handling ROM will support the Epson MX. RX and FX
range of printers, and includes many useful features. You no longer need several
printer ROMS as this one does it all!'. PRINTMASTER will dump in all modes.
Three types of screen dumps are available, the most flexible being •GDUMP
which operates in any graphics mode, displaying the colours as shades. Any part
of the screen can be printed at any position on the paper in any one of the four
orientations. The dump can be magnified by any factor x  2, x  3, x  4 etc. A
special feature allows true Mode 7 screen dumps with TELETEXT text and
graphics, colours (as shades), double height etc. •IDLIMP allows any text mode
to be dumped and •FOUMP will print contents of a file on disc while the com-
puter can be doing other things. The • DEFINE function allows the user to define
his own  characters and the  facility t o  save them. Commands can b e
called from Basic programs and language ROMS. All for only E28 (c

VIEW PRINTER DRIVER
FOR EPSON FX80

This printer driver will enable the user to fully exploit the potential of the highly
versatile Epson FX80 printer making text presentation both impressive and
attractive.
A choice of 12 HT code options covering the full range of FX80's fonts is made
available to the user. One of the options allows the user to call up the user
defined characters stored in the printer buffer. However, the most powerful
feature of the driver is its ability to offer the use of multiple HT codes in the same
piece of text.
The booklet suplied with the driver includes illustrative examples and shows
how to prepare and store formats for frequently used documents.
Supplied on disc ETANY-::

NEW ACORN PRODUCTS: •
We can now supply the following recently released ACORN

products from stock.
Z80 Second Processor E284(a)
6502 Second Processor E115(bi

Bit Stick E328(b)
Prestel Adaptor E99(b)

DISC DRIVES
A full range o f  disc drives fitted with quality Japanese slimline
mechanisms, (such as TEAC. MITSUBISHI etc.) are supplied ready to
connect to your BBC. and come complete with necessary cables,
formatting disc, manual etc. TEAC & MITSUBISHI mechanisms can
operate in single and double density modes. The switchable disc droves
give the user flexibility, by allowing access to both 40 & 80 Track discs.
We have a full range of diskettes, variety of disc storage cases, disc-
drive c a b l e s .  T h e  F loppie lene  h e a d  c lean ing  k i t  i s  t h e

ideal way to ensure optimum performance of your drives, The use of
disposable cleaning discs eliminate the risk of recontamination and
abrasion, and ensure continuous data capture and transmission.

SCOTCH 3M FLOPPY DISCS
We now stock the high performance yet economical 5M range. Due to
advanced production techniques, a  higher standard has now been
reached, enabling Scotch to guarantee error free performance for life.

ACORN IEEE INTERFACE
A lull implementation of the IEEE-488 standard, providing computer
control of compatible scientific & technical equipment, at a lower price
than other systems. Typical applications are in experimental work in
academic and industrial laboratories. The interface can support a net-
work of up to 14 other compatible devices, and would typically link
several items of test equipment allowing them lo run with the optimum
of efficiency. The IEEE Filing System ROM is supplied. E282.

VIDEO DIGITISER
Supplied complete with integral power supply, and ROM based soft-
ware, it interfaces with the computer via the 1Mhz bus. A signal supplied
from any standard video camerairecorder will provide a high quality pic-
ture, with eight different grey scale levels. The friendly yet sophisticated
menu-driven software comes complete with an Epson printer dump.
E218(a)

MONITORS:
MICROVITEC- a  range o f  British Made  DTI/ACORN Approved
StdilMed/Hi-resolution RGB colour monitors that have a  consistent.
reliable performance. Also available in RGB/PAUSOUND versions, The
KAGA range provides a similar performance in 12' screen format. Our
Japanese manufactured Hi•Ples green screen SANYO is an ideal solu-
tion for high clarity 80 column text display. The KAGA green screen,
with its 'Chemically etched' anti-glare screen for the discerning user. All
monitors are supplied with suitable leads at no extra charge.

GRAFPAD
A low cost graphic-tablet offering the performance and durability re-
quired for the business, industrial and educational user. It is small, ac-
curate & reliable. Working area: 240 x  192mm +  Menu area. CAD pro-
gram El 20(g).

Continued on page 11
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DO YOUR INVADERS FLY?
OR DON'T  THEY EVEN GET OFF THE GROUND?

K O

10 MICRO USER September 1954

Bring your designs
to l i fe w i t h

SIMEMSOFT SPRITES
IJERS1011

FOR THE BBC 32K

TWO

Transfer your ideas for multi-coloured characters directly to
the computer and screen wi th  the easy to use grid-based
generator program. As  you design the sprites they are
automatically stored in our sprite routine which lies hidden
under your program. The machine code sprite routine will
move the shapes at incredible speeds of  fourteen (14) times
that of  ordinary basic — and the routine is controlled with
simple commands from your own Basic program!

Simonsoft sprites are used in programs on the market now. We
claim no royalties on programs using our sprite routines.

OG THE CAVEMAN at E7.95 BBC 32K
(E9.95 disc version).

OG is in a calamity, His  territory has
been taken over by dinosaurs that lay
eggs at  a really hectic rate. Og must
crush the brood before they hatch by
jumping on to each and every egg. Og's
problems are compounded by a pack of
slavering d inosaurs  hung ry  f o r  h i s
blood — and on higher levels by grand
old Ma dinosaur herself. Og can use his
magic staff  to  set a trap, but  t ime is
precious as Og knows all too well. Big
bonuses can be scored for jumping on
fruit, and  a n  even b igger  bonus f o r
snatching a  k i s s  f r o m  h i s  wa i t i ng
cavewite.

a r i l l = = 1 2 : 1
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SCREEN PHOTOGRAPH

SUPERFRUIT at E5.95 for the BBC 32K
(f7 .95  disc version).

Features f u l l  co lour  h i - res graphics,
great sound effects, spinning reels, 5 x
4 display of fruit, -bounce- as each reel
settles, nudge box,  nudge gambles,
two-way nudges,  s w a p  reels, h o l d
reels, co l lect  w in ,  gamble  a n y  w in ,
"loser's gamble" i f  first gamble is lost,
Supergamble for the jackpot and a coin
pile that  shrinks and grows with your
winnings. Separate instruct ion p r o -
gram, This implementation is in a class
of its own.

SCREEN PHOTOGRAPH

A M U S T  for anyone who wants to see their
BBC's graphics stretched to  the very limit.

FEATURES.
•  A n  ASTOUNDING FOURTEEN (1:17%\

FOLD INCREASE over the speed of
ordinary Basic

•  GENERATOR PROGRAMS with
which you design
MULTI-COLOURED SPRITE
CHARACTERS

•  SUPERSPRITES of up to 24  x  2 4
pixels

•  4 8  SPRITES made up of 12
separate designs each wi th  3  clones

•  INSTANT ANIMATION wi th  two
images per sprite that switch
automatically

•  ENLARGEMENT FACILITY OF x2 ,
x3, x 4 ,  x 5  sprite size

•  BUILT IN COLLISION DETECTOR
•  FLIGHT PATHS that sprites can

follow automatically
•  SPRITE LIBRARY of ready to use

character designs
•  3 0  PROGRAMS — choose the

routine with the features best suited
to your own program. Hidden under
your Basic program the routine need
take as little as 1.5K memory.

•  SAVE/LOAD your program and
sprites AS A WHOLE

•  COMPREHENSIVE COLOUR
MANUAL

•  INTRODUCTION PROGRAM and
DEMONSTRATION GAMES

Available at : E8.95 cassette, E8.95 cassette
for transferral, E l l  .95 40 /80  track disc to

isc

RETURN POST DELIVERY

Please rush one

a t

for the   c o m p u t e r .

Name

Address

Cut out this coupon and send it to:
S I M O N S O F T,  25  Tatham Road,
Abingdon, Oxon 0 X 1 4  10.B
Telephone 0235 24140

PROGRAMMERS: We pay lump
sums and/or royalties of up to 30%
for EXCELLENT PROGRAMS.
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T E C H N O M A T I C  B B C  Computer & Econet Referral Centre01-208 1177 (4 lines) Telex 922800

EPROMER II
ur current version of the highly popular Eprom pro.
ammer is now being enhanced to provide more and
Mer facilities for easy programming by the user_ The
)ftware will maintain its superiority over all currently
,ailable similar programmers. The range of eproms
and led  h a s  b e e n  w i d e n e d ,  t o  i n c l u d e

he now Eprom Programmer will now program 2516, 2532, 2664,
me. 2732, 2764,27126 and 27256 + Preproms, and all but the 27256
I I  mingle pass.
he programmer will be supplied with integral power supply, and in.
id aces with the BBC via the 1 MHz bus. I t s  fully buffered and corn.
lieS with Acorn protocols, There is no power drain horn the corn.
Liter
o knobs or switches to fiddle with —  total control from the
tyboard
ully software driven wi th  e a s y  t o  understand instructions
Isplayed on the screen.
prom type selectable from the keyboard
electable programming voltage 2621.12.5V

Preliminary Information

the eproms w i th  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,

• Delauits to normal programming with high speed algorithmic pro-
gremming selectable, for a device with suitable capability.

• Cont inuous screen display at eprom type. opt.on and address range
selected

• F u l l  screen editor with HEX or  ASCII Input. Constant display o f
logical eprom address.

• C a n  read, blank check, program and verify at  any addiesslad-
dresses on the eprom.

• Ful l  TapoiDisc filing facility.
• Several basic programs can be entered on a single eprom and called

up with individual name.

GEMINI'S DATAGEM

The Definitive Random Access, 24K ROM based Database
Management System
This is the first truly flexible database for the BBC micro which
will have an application to offer in almost any field one can
imagine.
The file size is almost unlimited (Maxm.

10 Mbytes)
•System will support up to 4 drives
•Maxm. No. of records/file 5000
*Maxm• record size 6K
• Maxm. No. of fields 62.
•9 level hierarchical search system with
facilities to store results of searches.
Searches can be any one of the following:
Search, Include, Exclude, Combine,
Common or Difference.
E112.00 +  E2 carriage

'TIME-WARP'
REAL-TIME-CLOCK/CALENDAR

A low cost unit that opens up the total range of Real-Time
applications. With its full battery backup, possibilities include
an Electronic Diary, continuous display of 'on-screen time and
date information automatic document dating, precise timing &
control in scientific
applications, recreational
use in games etc i t s  uses
are endless and are simply
l i m i t e d  b y  o n e ' s
imagination. Simply plugs
Into the user port n o
specialist i n s ta l l a t i on
required —  N o  ROMS.
Supplied w i t h  extensive
applications software.
Please phone to details.
E29.00 + Ent) carriage.

spEetAl-
VER

epS014
1:3Ft%141.EB
001-1 E325
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the M U *

'peeve toliOn

SMARTMOUTH
The original 'infinite speech'.
Still the best.

A ready built  total ly
packaged with bui l t
installation
problems! I t  al lows
and
very
can easily
programs
vocabulary,
whole
applications
commercial,
recreational etc.
no need
plugs into
due to the

' F f T '
self contained speech synthesiser unit, attractively
in speaker, AUX output socket etc. n o

the creation of any English word, with both ease
simplicity, while, at the same time being

economical in memory usage. You
add speech to most existing

Due to its remarkable infinite
its uses spread throughout the

spectrum of  computer
— these include industrial,

educational, scientific,
No specialist installation

t t o  open your computer, simply
the the user port a n d

simple software, no ROMS are needed.
SMARTMOUTH is supplied with demo and development programs on
cassette, and fu l l  sof tware instructions. +  E2.50 carriage.

Ni k i t  1 4 ) 1 7  Hurdle' ,  R i m &  I  roildoil N I A 10 I I  D
I lel: 01-2118 1177 44 finest I  de,. 9.22$414110

SI I O N  N A %  1 mutton: 15 Ramie) Road. London %A% 10
I Dallis Hill 1  l l  tt ' ssjlL. ample car parking space)

14% tst I  I a n :  :l.115 I Age..irt Road. I   h u t  'A 2. I d :  111-723 0233
Near Etiga are Road i

EPROM ERASERS

LIV1T Eraser with built-in timer
and mains indicator, Built-in safety
interlock to avoid accidental
exposure to the harmful UV rays.
It can handle up to 5 eproms at a time
with an average erasing time of about
20 mins, E59+f2pttp.
UV1 as above but without the timer.
E47 + E2p&p.

BEIZZBOX
This is a ful l  specif ication, direct connect modem, with
both Originate and Answer modes, al lowing access to
the many databases, bul let in boards, as well as inter-
computer communicat ions.  The modem conforms to
the internat ional  CCITT V21 300/300 Baud standard.
(NOTE: N o t  su i tab le  f o r  PRESTEL). Hav ing  f u l l  B T
Approval, it connects directly to the telephone line, for
opt imum performance. Be ing  ba t te ry  powered, i t  i s
totally portable (optional power supply available). E69.
BBC Lead E3.50. External PSU E8,00.

BEEBUGSOFT
A professional range of  Firmware/
Software to suit both the advanced
programmer and the user. From the
well known 'EXMON' and
'TOOLKIT' t o  the
WORDWISE
SPELLCHECK.

-*PIt N8

• ii0Ne4'c

TECH NOMATIC LTD
%II prices eschnie carriage S, %  I M o w  add carriage as indicated and
Laid 15". % I  to the total artier %able. tor fast dela er• telephone ,our

order olliollitg o r  %eves% card or official order n lllll her
INF l e p h o n e  order I:51.
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SOLIDISK SIDEWAYS RAM: 8,000 UNITS SOLD

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

"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.

HOW DOES IT WORK?
Occupying the same place as sideways ROMs (such as BASIC, OFS, CPN etch 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 cou nterpart Sideways ROM but
has its own private workspace and storage area thus leaving you with the lowest possible
PAGE value (PAGE =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, El is spent on MORE
software. Sideways RAM users are invited to spot new applications and contributions are
rewarded at the usual rate of El 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
programmersfor writing programs, research laboratories for RAM disk data base, at home
for wordprocessing 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 ROM/RAM 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.
DETACHABLE KEYBOARD CASE:
Remove the keyboard from the BBC computer and instal it in the new case. Replace the old
3" keyboard tail by the new 24" cable and you can work really in comfort even for very long
hours. The keyboard case is more a productivity tool than just ergonomics.

CPU CASE:
Replace the top of the BBC computer case by this 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 B) adding to your
existing interface. They all use the same Western Digital controller chip IWD1770).
Price C39.95 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 cleaning kit and 2 year
warranty.

LIVIPAC EPROM ERASER
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lICH SIDEWAYS RAM DO YOU NEED?
tisk Sideways RAM is available in 161 (SWR16), equivalent to 1 sideways ROM, 32k
R32)_ equivalent to 2 sideways ROMs, I28k iSolidiskt, equivalent to 8 sideways ROMs
the 208k Solidisk equivalent to 12 Sideways ROMs. You can buy a small Sideways RAM
and upgrade it later. From the SWR16 to the SWR32 is by straight exchange, from the
32 to the Solidisk is by adding the 96k Solidisk Extension, from 128k to 238k is by
ange of the RAM card.

SOLIDISK SOFTWARE:
064:
064 is a Service RAM, it uses Solidisk as storage for WORDWISE, up to 64K free

acters for any text.

XICON:
XICON is a Spelling Checker for Solidisk. SILEX scans texts at more than a 1,000 words

mute and comparis each word against the dictionary, Silexicon marks the mis-spelt
rds for either addition to the dictionary or eventual correction.
INTER BUFFER:
INTER BUFFER is a Service RAM, it increases 500 times the normal 32 bytes printer queue
15K bytes, completely transparent to the user. PRINTER BUFFER is as useful for printing a
ig document as for a short program listing.
.LE00:
'LOO is a Service RAM, it is Disk Filing System that leaves PAGE at MOO, has built-in disk
rmatterNerifier and automatic track stepping for 40.80 track disk drives.
W50:
11150 is a Service RAM to enhance Acorn's .90 DFS to offer up to 150 directory entries perde_

trL-RFS:
IL-RFS (RA•ROM filing system) is a Service RAM and an innovation in portable
plications. STL RFS saves any program in a Sideways ROM format, it can then becopied
to EPROM to give instant recall of your programs. Plug this EPROM into any sideways
cket, type *RFS and it runs itself. Compatible with the ELECTRON and BBC, tape and

isks, SWR16, SWR32 and Solidisk.

DEX:
DEX is a Service RAM, it stores all the entry points of one or several sequential data files

uch as mailing list, stock list, accounts etc, merges, sorts them in alphabetical order and
ives instant access to any record. INDEX can handle 1,100 records of any size, any type, anyumber of fields,

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

IRTUAL MEMORY PROCESSOR:
IRTUAL 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

i l l ,  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, Solidisk 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, I utility disc* and free mailing on all new publications from the Software SupportService.
• t should be understoodthat we cannot put as much free software one 40 track single sided EIS on a SO tracks. Thepresent
-hwarepackage require160tracks of storage andcan beaccornmodated on ONE 2 X 80 track double sided diskette, only

• m o s t  useful programs are supplied on other formats (ie 40track single sided 2 X 40 track double sided,130 track single
:led). Should you require the whole collection of free software, please place an order for extra disks.

• •Dr the technical minded: the Source Code and Technical Manual Cl floppies and a 300 p a g e  book I price =(10 ,  the
-.1,_EXICON EXTENSION PACKAGE 13 floppies and a 40 page mnual, 30.900 word dictionary: English and French now,
• ,rman and Spanish planned) price = 19.00 A S  also publishes regular updated SWR utility discs at r l o o .
•.,ry user can do contract work for the SUPPORT SERVICE and make a lot of money for hirrtherself I

HOW TO ORDER?
jou 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:

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
SOUTH END-ON-SEA
ESSEX SS2 6JCI

SOLIDISK'S NEW TELPHONE NUMBER:
SOUTHEND-ON-SEA (0702) 354674
(10 lines with automatic exchange)

HOW EASY TO INSTALL:

Push in the base unit

PRICE UST lincluding VAT and post & packing/SIDEWAYS RAM:
SWR 16(
SWR 32K
128K SOLIDISK
208K SOLIDISK

SOURCE CODE •  TECHNICAL MANUAL
SLEXICON EXTENSION PCKAGE .

£ 4 3 . 6 5
£ 5 9 9 5
f 1 5 0 9 5

£ 2 4 3 . 0 0
The following are upgrade prices for existing Sideways Ram owners:
16 - 32 (please return complete item'   f 1 E 1  00
16 -  SOLID1SK (please return complete [VIM)   £ 1 0 9 0 0
32 -  SOLIDISK (no return necessary)   E 9 3 . 0 0
120K 2 0 8 K  SOLIDISK •  .   ( 9 3 . 0 0
DISK DRIVES,
STL55A 140 track, single sided, cased with cables, diskette, manual
and 2 years warranty(   £ 1 4 2 9 5
STL55F 1.2 X 80 track, double sided, as above) . . . . . . .  .. , • f 2 3 2  95
STL32D 1.2 X 160 tracks, double sided. as above)   1 4 9 9  DO
FLOPPY DISKS IDATALIFE Verbati m I
M0525 (SSD') 40 or BO trackl box of 10   f 1 6 . 0 0
M0550 (DS:0040 or 80 track) box of 10   £ 2 2 . 0 0
M055710500  98 TPII box of 10   E 2  7 00
CPU CASE   1 1 3 . 0 0
DETACHABLE KEYBOARD CASE   ( 2 7 . 9 9
EPROM PROGRAMMER !used with Sideways Ram)   1 1 6 . 0 0
UVIPAC EPROM ERASER tfreestanding uniti   ( 2 0 9 5 .
2764 PACK OF 5     ( 3 6 0 0

110.00
19.00

WE STOCK A LARGE RANGE OF PRINTERS AND MONITORS CALL
OUR SALES OFFICE FOR IMMEDIATE QUOTATION.

1101,16.1•0, . 1 1 1 . 1 2 1 . ,
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* Half a box
is better
than one?

25 s/s did disks + box E29
plus VAT and P + P

25 d/s did disks + box E39
plus VAT and P + P 5 0

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, just 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.

Disco Technology Limited, Lex House, 3/6 Alfred Place,
London WCI, England. Telephone 01-631 0255,

Please rush me
(qty) storage box(es) filled with 50 s/sided disks at E59.50 each.
(qty) storage box(es) filled with 50 &sided disks at E87 .25 each.

_ (qty) storage box(es) filled with 25 stsided disks at E33.65 each.
(qty) storage box(es) filled with 25 &sided disks at E47.15 each.
(qty) empty storage box(es) at El 1.

Prices include VAT and P + P. I enclose cheque for
or debit my Access card no.
Name   S i g n a t u r e
Address

121111Postcode   T e l e p h o n e
To: Disco Technology Ltd, Lex House, 3/6 Alfred Place, London WC1.

50 s/s d/d disks + box E50
plus VAT and P + P

d/s did disks + box E75
plus VAT and P + P
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3 Lintz stic games
for the price of one!
When you order your copy of our
best selling adventure game
"TWIN KINGDOM VALLEY" we
will send you a choice of two other
games for your BBC, FREE.
A breakthrough in adventure
programs, Twin Kingdom
Valley will take you on an
incredible journey through
over 175 fa  colour,
graphic locations to test
your ingenuity to the limit.

City
Defence

Save your cities
from wave after
wave of missile

attacks.

RRP £7.50

Sea
Lord

Things get rough
when your mini-
sub strays into
the domain of a
crazed dictator.

RRP L7.50

.101: t,

40.

Choose any 2 for Free!
Galaxy
Wars

Feel the acirenalin
flow as a simple

mission turns
sour.

RRP £7.50

Oblivion
One of the all

time classic alien
shoot-ern-up

games.
RRP £7.50

r  -

POO Code

E9.50
+ 75p p8q3

Offers available while stocks last.

1

Old Father
Time

Pit your wits
against this

traditional style
text adventure

mind
blowing!

RRP L9.50

Pleaserush me Twin Kingdom Valley for the BBC Micro,
I encicee ChecrueiP 0, for E10.25 payable to Bug-Byte Ltd.
I darn my 2 FREE BBC games Tidc any 2 from the following:

City Defence Ca laxyWarLJSeaLordJ
Oblivion O l d  Father Dime

Name

Addxees

Mail to. Bug-Byte, ncv Special Offer, Mulberry Howe,
Canning Ram, Liverpool Allow 14 days for debvery. M1.1.9
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We ship the worlds best diskettes FASTER than anybody. We ALWAYS enclose a VAT invoice and current price list It's
not "Yes se we're expecting delivery in 4-6 weeks" Of "Please allow 28 days for delivery" -What rubbish we put up with in
the U.K.?! Just ring another company in this magazine- we did. We purchased a modem actveMsed on another page-two
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 well ship FREE!!
Write or call (24 hrs) for our general price list. Coming soon:- The new Microdisk SEE 10 library box PLUS Disking Business
Diskettes - They'll blow your mind

5 .  INCH DISKETTES
C e i , t i e • c ,  s ingle Oct dokitilis ClenSay aCKI with nap rsrig tesillisreensemit

led tor Beil

PRICES EXC VAT 1 0 4 0 30.20 S EXC V
SiS148" S " S  4 9  l p  2 .  90 2090 .9

3191 C ' S  4 1 3  l p  2 7  90
3504 S r S  9 6  2 7 9 0

2690.
26940 oS " S25

3501 0 , S  9 6  I P  3 6 9 0

49 tpi suitable ter 350r AO track opararnn

3491) D D I S13
welabie
sortable k

96 soi suitable ror 77 or 90 tram °certif., 16042rd
D and 16 Herd Becky ayalable 111am. Pricee

MEMOREX 3' '  MICRODISKS- R E  AT tAST.
PRICES EXC VAT 1 2 - 4 0 50-90 ' ICES EXC V100 •
6 • DO S f S i d e i s  4 2 9 0 ito 40

1D S . ' S
2D Di •S

0 5L/ Byte ratrag auto shutter
3' ,•• library tows camel° seen t lerd Sector

FREE with EVERY ton-pack ol diskettes from DISKING
SEE 10 LIBRARY BOX

The award weintrkg device for storng arKt dispiarne ten &skeet, Awatlable
indroduali, Al V o k Y  see artier Dske l ,  S1:740e

PLUS
DISKING COLOUR CODERS

A redlicc4oured pack of ten fibre lipped per* ICY COOL, y O u r ,  d,sneri,
1.8.11a v a , a h l e  irscesseksally snags) per peck o f t en  eac VA -

NEW DISKING SWING LID BOX tor SE
minidisks comes with keys dividers
tags and even Writ in carrying handles
At our price the best value around
Recommended Price E22 SO

D.S.I.B -  C17.90
buy 3 and get fourth one tree Poet & Pecking at 4 Un.t rate

PERFECT DATA' CLEANING KIT
The owe that realty works oven n ALL onyes -  gel it now telpre Pie gremlin.
W i s p

Piet No D e s e r l p e o n
Cis 5 5 '  d i s h  O w  OS

51/4" or 31/2" DISKETTES
1-2 packs each pack at 95p
3-5 packs each pack at 75p
6-9 packs each pack at 60p
10-  packs POST FREE

5'••4" CLEANING KITS
same as 51/• diskettes

DISKING NEWS

DISKING
SUPER PROMOTION

FREE CLOCK
VALUE E8.95

Writ, every TWO Ter,  Packs' of ANY 3' , •• 5 ' .  ' or 0 -  disks by Verbal.,
kairnOreit: oysan p u r C h a k e d  at these prices we yell pack a Super
[asking Calendar Clock worth ES 05 absolutely FREE

Order 'OW Ten-POCks, end you i.iI recehe Iwo Calendar Clock* and Sp or,

-BactlAtersa diskettes purchased tura bargain opener Alt FREE offerk ere
SullaeCT le avallabilth

DISKETTE STORAGE

DISKETTE ACCESSORIES

Port No
DSPA

51/4" SEE 10 LIBRARY BOXES
1-4 off at 40p each
5-9 off at 30p each
10+ oft at 20p each

8" DISKETTES
1-2 packs each pack at 1 60
3-5 packs each pack at 1.20
6-9 packs each pack at 90p
10- packs POST FREE

ABA lockable diskette storage comes
in two sizes each for the mini disks and

disks They hold either 40 or 80
diskettes.
M35 - 40 mini disk capacity £14.90
M85 - 80 mini disk capacity £18.90
F40 - 40 8' diskette capacity £1890

5-1" DISKING SUPERMAILERS
Very ngsel copyr ight  P i n g s  l a k e s  up to 4  clska

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 al 45p each
10+ off at 30p each

DISKING SUPERMAILERS
100-pack 3.00

MEMORY EXCELLENCE
Niewonw d•sk eles are e,erycnes lmeNhrtie and work wee in 411
svsleriss

MEMOREXo pm

FREE

TO eesebrale three sixcesslui yews P a e r n p r e s  we ace IltY,K1 aeer
Memorex C-90 casserte mos a r ,  * W V  len-owe at Menoral flames The
offer does not affect any of oar other orornosons and is in adeion tomer,

DISKING Means
Business

SEE le  LK:MARY BOX Free a l ,  every pack
!en diskenes this rissCierti storage a e , , c e  k e e p ,
au5t rod yet &sabres instant selects,

Part NO.
SEE r0
LBO

Deseribilen
library S.D.
Library Sc, not SEE ID deege

Orders ler
DISKING DISKWRITERS •  On yOke

Packed in 25 sane said ir SC I. these supert hue ry black bens ere 0 0  . 0 u  may cal
tor sae os diskeite labels Pease stele r,5 colour omen °rowel) t e e  eirii

DISKING DISKWRITERS
50-pack 1 00

Price
7 50
3 00

•

DISKING COLOUR CODERS
25p each 5 +  POST FREE

Price
9 90

LOCKABLE STORAGE (all versions)
1 o f f  2 00 each
2-7 off 1 30 each
8+ off POST FREE

I c

OFFICI

succr), i i
 Ike

Id Local Ad
bun trorn re
•e p h o r r . ,
•tier All DIN

a•e a tar
ase Wel 0
urn lot wo/

• Crav•liwe
CardnNor

.0elwery'l
Your crad
Pies nos

't5 Norm,.",.

PIS orelcolb
kite-nabobs
y o u r  C••cars
You may Is

1  you're co
(so our nor
lieu are tele
SIOOds to be



k wee In ALL OdeMuter

PRICES EXC VAT 1 0 - 4 010-40 50-90 104/-
PRICES EXC VAT
PAW S f S  441 toi

For 23 90 22 90 21 91) MO2.-EI WS 40 01

34190

3190 3390 32190 MD1 -DO Si.S 96 t e'Pr 319(1 13 90 329(1 MD2-D0 DiS 96 0
Ipi 4290 41 90 409(1

1590 34 93
32 Hard Sector avai b  v- el SMille once

IA02-H0 CUS • EMElvie

PRICES EXC VAT 1 0 - 4 0 50-90 100-
M0525 S r S  4 8  0  2 2  90 21 90 20190
MD550 M  7 9 9 0 24590 2790
M0577 S r S  9 6  m i  2 6 9 0 2790 28190
MDM7 M  3 6 6 0 35 90 34190

40 lp sueaDle Ice 35 or 40 track Operation
96 IpI meat/ lett  77 or 190119061 ope,hor,
108 16 Hard Seem, avaiietre at sank prices

8 INCH DISKETTES
PRICES EXC VAT 1 0 - 4 0 $0401) 100,
F034-9090 S.rS S.Dens 3 1  90 30 90 29 90
F034-6003 SiS 013ens 3 1  90 3090 2990
19034 -4001 OrS OnDens 3 6 9 4 ) 1590 34 93
32 Hard Sector avai b  v- el SMille once

nerketemer.

50-90
7E 90
26 90.
ZS 90
34 90

90410 t e 0
al so 4 0  90

ee a(a grs,eng a w a y  a
envEets $idoOsaS Th fS
n Wilson to ?hem

Pnce
90

MrSIDOS)

SIKES EXC VATI X  •
04r ID SrS19 93

2590
25 90
33 90

DYSAN - FOR THE DISCERNING
ewer once. Dysons impaccates reptdaton is now a  genuine

0,5 6 3
10 S t S  9 8

?AI 11 S  9 6

Dyvan

519 INCH D o u r r r E s
for Single OR DOuble DenSly 48 ipi with )4itio Rang rentorcerneor

Si p  suitable for 35 or 40 INK* OperatfOn
Sir'. suitable for 77 or 60 track operaten
0 and 16 Hard SeCtor available at sanva P.N.S

9 INCH DISKETTES
3 EXC VAT 1 0 - 4 0

ID S r S  OrDens 3 2 9 ( 1
13,S 0 /Dens  1 0 9 0

Hord Saylor manatee at same pnces

Pon No
Prices essc VAT
APPLE II
IBM-PC

EPSON CM 113
DEC LSI 11
ZBOSyslorn
5100 Syslem

DISKING INTERNATIONAL
FREEPOST

IPHOOK
HAMPSHIRE
G1/30 7BR
UNITED KINGDOM

OFFICIAL GOVERNMENT ORDERS WELCOME

-Pply al Government bodes inclui8,49 Schools. Lthrewsibes Colleges
als the Lailaies Rosearch Eslabletunents. Armed Fereed the MirksInes

Local AtallOnlete asIrld.sycle We will despatch within I  IVES 41 wcelon9
IrOM receipt of your &hoe order number ,ectweed &the, by oust P  by

SIAIX'4,19 and all orders are handled in the Stradest ccohdenoe ard to the
EllYer All other' customers thetsies 91111 order please payable 10 DiSKIND
9c4- we a enee establisheneol and cannot raise ctedues yethoui an ovoice

ase ocist or leleprsone us vox onder.arld we will send a pro. forrea eneorce by
ten for yof, accouriN department In per, 199194014

00,-Ame 19191;60Ad Aum06,
O l d e r h a r n e A  19.00,0 SS
Dekvithoweoze Address di datereM
xof vada card number

$ Pal nes and cluanaty or your order
Normal cr Frst CkaaS Post

CREDIT CARD ORDERS

crders lee co the ansween9 rnacHne quality for e FREE Deskine Logobuo 10
WI !Our Ccenduler

It pens are 100% kat, o u  may call 365 Clays a year 24 hours a day and you rrsal. speak tor es sors0
agien3 I k e ,  Wien you leave Mateo-wog detalla -

Atitcorie Access rkilasterchadom Barclaycard irrfISAI sod DAseni Club
shosal• scd Were is NO c,dolt card surChVge alterrnally0y you may wnse

C . ' c f l h c '  Ofl  you. order
You may terse Flee mit to UV!

URGENT ORDERS

90.90
31 93
39 90

5-SAS
05506

i 190 CO
1290 E0
119000
119000
139000
119000
1211000

I0O•
9090
3890

'e Dossed your onitv cow Ina wcPc1 FRLbPO5 POrn. our 909-ess• aNd
our somml post code owl °  a n d  do dot Str9st to stamp a First Class

u We leiedboniryg este owle- cense mane a clear the yeu Yolah to pay tor your
to be w e  4o you by FfSt Class Post

20-M BYTE HARD DISKS FOR YOUR MICRO

1 0-0413
DS51 0

129000
1390 00
1290 00
4290 00
7490 00
1210 00
1390.30

maxell
99Avar'd.111.'56.11111111raturscOdlS % a l i g n

m a x e l l t w a t  0
IN102-ci

Qty

NAME

srf

ADDRESS

15-MB
05615

1390.90
1490.00
139090
1390 00
1590.30
1390 00
1490 00

Slaves may be added at these lower pnces
990 00 ' 0 0 0 . 0 0  1 1 9 0 E 0

ComPlete me, otell41405 tOrendlier host adaptor. power autopsy Una t a n
Cagaing. Software and User Manual F r e e  delve,y fn the Un

EXC VAT
First Ten-Pack
2,1

MAXELL T H E  GOLD STANDARD
kii i i i .ors ,erv t a r  Cafeigly edearcli ensures all standards are rnee and w e a n e d

5's INCH DISKETTES
Centhed ICe Single OR Double Density A l  ,,,n,P11./3 Ring reinforcement

40 m a l a D l e  Mt 35 ce 40 frock operation
945 lp sulaBle Ice 77 Pe 00 track opor al sin

10-40
24 90
3290
3290
42190

INCH DISKETTES
PRICES EXC VAT 1 0 - 4 0
F01-126 S r S  S t e n s  2 9 9 0
F01 -IX D 5 5  D.Oens 3 4  90
F132-XDD O t S  010eM 3 9  90

20-ND
0S520

149090
1590.00
I 4 93
1 490.90
1690 00
449000
159000

1.,90 GO

FIRST CLASS RATES

59 00 5 6  00 5 3  00

200 2 . 5 1 )
Oc

50-90
23 90
31 90
31 90
I t  90

50410
2890
13 410
38 90

TRADE CORNER
FREE AEROPLANE
DOn I  keep 90 .93  there el trent Of year VDU. get eadocia and by our mi3Oelane
Just call  and ask tor your h e r  a n d  W t I  sand you oer Wear  trade pad ,  aatil
Wares spacfal onlaes and Demote unlabelled &Melte and m a t *  Wel l  saw
enclose a DPC oplilicabon form teeing you how to buy al our 10 900 1XX*4 yet
cock. only o 5 0 .

To, DISKING FREEPOST, Liphook.Hants.GU30 7BR U K

Total Goods Value exc VAT

Total Delivery and insurance

Sub Total exc VAT

VAT
Value of cheque payable to Disking

Or please charge my credit card No

I Access , VISA &  Diners Cards Welcome

100 •
22 90
3090
30 90
40190

100 -
21 90
32.9!)
37 90

•-low lo Contact 0  iSKING
By Telephone 0 4 2 8 )  722563
By Telex 5 5 8 6 2 3  Ta x ,  G
By Presiel P a g e  2477310
By FAX ( 0 2 5 2 ) 7 2 1 5 2 '

Verbatim

DATALIFE - FIVE YEAR WARRANTY
The world market leader's p e n i e r l  dsrs rp-pr p . v  after
Iftetane

SA'• INCH 045INETTES
Cellbed to M l le  OR dose* density and path Hdp ring reintorcernent

TEL NO,

ds, •• SLIPERLUXE DISK LIBRARIES
Ceskelle boders al C-4 90 each i nonvellv 0990. p&L SCp each 1 0 .  post *rep

BARGAIN CORNER

1554 " DISKETTES
Suppled In a FREE SEE 10 library box
PRICES EXC VAT 1 0 - 4 0
SrS 4 8  l p i  Diskettes 1 3 . 9 0
DIS 4 0  t p t  Diakettes 2 0  90

50-90
12 90
19 90

1190
 10.90

Oonst De tooled -  these Ckskeees are brand new and come with our ncernai lot
money-back guararnee They are nnostly men 141.13 nog labelled of unlebtAILKI
BASF Orson Ancoe Pwleoc Pae,norem etc ,,,the,e iNe votes have had the
oallophane remwed We  are eympn supplying than in a FREE SEE 10 blowy
Doan At these once, yoN tito 1 lose -

-

D e s c r i p t i o n Price exc VAT



The first IBM PC
compatible upgrade

for the BBC model B micro.
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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
MS1''1-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
°uses.

Introduction to
MS1N-DOS

The Graduate offers two levels
upgrade, the 0400 and the

6800, both with 128K on hoard
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 MS Thl -DOS for the

TECHNICAL SPECIFICATION

•  8088 16-bit processor running at 5 Mhz
•  128K or 256K RAM
•  MSTm-DOS operating 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 by
BBC Model B

• THE GRADUATE •

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

More data storage
A step up from the 0400 is the

0800 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

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 1MgHz 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
E1,000.
Graduate 0400(128K)E764 inc.VAT
Graduate 0400 (256K)1:815 inc.VAT
Graduate 0800(1 i n c . V A T
GraduateG800(256K)099inc.VAT

For further information
complete the coupon today.

TORCH
COMPUTERS

Lighting the way ahead.
Torch Computers Limited
Abberley House, Great Shelford, Cambridge CB2 5LQ
Telephone (0223) 841000. Telex 818841 TORCH G.
Tht•on.dm,• is manufactuTed by Torch G)mpaters under licence from nnta TcchrotoRLo Lrd.r
To Torch Computers Ltd., Abberley House, Great Shelfordl
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



Introducing BEEBUGSOFT
Until 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 BE E BUG 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.

As a result, BEEBUG software is
highly acclaimed amongst BE E BUG'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.

SPRITE w a r n  ES
A game writers utility pack

enabling high speed arcade
games to be quickly written

in Basic.
definitely recommended

. excellent-
' IICTRONICS AND COMPUTING

May 1984

Sprite Utilities wins
through'

ACORN USER May 1984

PAINTBOX
Probably the ultimate joystick
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 km 1984

• a very sophisticated and
versatile utility'

ELECTRONICS AND COMP
4

TOOLIOT
27 new commands in eprom

to speed up Basic program
development and debugging,

".• an indispensable aid'
EDUCATIONAL COMPUTING

March 1984

worth every penny..
highly recommended'

COMPUTING TODAY June 1984

• its range of utilities is
excellent'

MICRONE I May 1984

S P E L L C H E C K  S P E L L O E C K  1 rot The disc disc hosed spelling
checker for text created on v a u l t  upTioRs Aitc -

Wordwise or View. e s  - epot I Iry chect
. valuable ... fast and 8  a Dictionary ut1C C o n t i n u a  c h i c k

ble ... a worthwhile a O a  S e l e c t  D r i v e

PCN .  8 . 4
investmen.t:"

€ .  E n d  P r o g r a m

L a  L o a d  l e x t

l a
.,

•  •lebru  O w e  TOKI
SELECT YOUR O P f .

I P  ft-  Of a l  • • a n u  I C U

•

S t c L p o  0 .616 ,741
.• S e a r , h  a n d  r a p t . . .mm.a. l i n o s

, l e i  p r O c o o l o . • • •  o o i d  • • • • • o l  1 0 0 =RAI. t o  Z.11r•

L i  e f a i t * . r i C  w a r i a b l a a•  L i s t  s t r i n g  m • r t a b i a l lI.. I s t  • r r a y m
11 Change e d i t  r a n g . .0 E d i t  p r c g r a f t

tOCAPE t o  6 6 11

& M e ,  q p t I c e l  I
S o a r v t i  e I r t n e

6 .10  D E F P R O C I r 6 6 , L I A g t . V % , I i I c .
• 6  [ P i n ,  t e / A • 1 , 1 3 I • 2 ,  E N C o p e n c1 4 . 0  LOCAL . • • %

1 • 4 0  I l b u t l i a . c a ,  •  • 4 6 4 , 11 f I L LY 6 P b u 1 I G O I V 7
516

" ‘ • • •

cam.,

• . v a m  * r o a r &  . . .maw

• e e . f  v w e v o e  6 6 6  C C C C C C

Disc E 12.00



EXPAON
An extremely powerful
machine code monitor on
cassette or eprom, offering
35 new commands for
debugging machine-code.

exceptionally
comprehensive • • would be
hard to improve upon'
YOUR COMPUTER Ausluso 1983

using EXMON is a delighr.
MfCRONET May 1984

ter D e s i g n '
e to allow screens to

be quiddy created for
•lay, demonstration,

ts etc•
rate screen

or immense v.ci
colleges
mputING

1984

11141111XTPW:k
 powerful screen

 Mode 7 editor for
avidly creating Teletext screens.

Provides teletext editing
facilities In a o u g h t  outmanner* w e l l  th

ELECTRONICS AND COMPIMNG
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Cassette 110.00 Eprom

Cassette 00 .00
Disc E19.00

nerat purp
A o s e
do-  c a s s e t t e  or disc;

. i o n  using ratile d n d o m
accesss .
• works well and offers on,. '

e 03.00
t r s t t e,sc t

If you would like to know more
about BEEBUGSOFT j3roducts,see the advertisers index of

this magazine, or telephone us for
a full software brochure.

BE EBUGSOFT
products may

now be
obtained from
major dealers

including
selected

W.H. Smith.branches of

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 VAT



StrikE Control
•  Set of 2 precision joystick

controllers.
•  full analogue control with

2 potentiometers.
•  Self centering.
•  2 responsive fire button

positioned for maximum
ease and comfort

•  Short slimline joystick
with thumbcup for
sensitive fingertip

ntrol.111111)_
• Easy and comfortable to

i t  hold.• Rubber feet for table-top
use.

Strike Control is
available from most Spectrum and good computer shops.

r O r 1  I J U Mt "  I e r  e l l e C i r " r t I r  11M11-12kr1W I  J  11111RA. %0
Failsworth. Manchester M35 OHS

Telephone: 061-682 2339
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Boazyore
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SEPTEMBER 1984

THE future of  the BBC
Micro has been assured
for another four years
with the signing of a new
contract for its manufac-
ture and distribution.

This is a setback for Sir
Clive Sinclair's often ex-
pressed hopes of increas-
ing h is  share o f  the
educational market.

Commenting o n  the
deal, Acorn's Chris Curry
said: -The BBC Micro is,
and w i l l  remain,  the
keystone of an expanding
system, capable of meet-
ing the needs o f  a wide

OWNERS o f  C o m -
-odore Pets who want

change t o  a  BBC
:ro can now do so -
,t k e e p  t h e i r  o l d

1 Finters and floppy discs.

The trick is done with
in interface -  the Syscon
t-  which links the BBC
Micro t o  Commodore
isc units and printers.

It connects t o  t h e
..,'b's 1MHz  bus and

diary power  con -
:tor. T h e  D F S  and
n ter driver routines are
: l ied i n  a n  eprom
Ji plugs into one o f

range of  users.
"Acorn. in association

with the BBC. wi l l  be
developing the system
further to ensure i t  ben-
efits from future tech-
nology, while maintaining
its unique core o f  com-
patibility".
•  Pictured signing the
new contract are (left to
right) Aco rn  founders
Hermann Hauser and
Chris Curry with Byron
Parkin and Bill Cotton,
managing director and
chairman respectively o f
BBC Enterprises.

Pet-BBC link
the s ideways  R O M
sockets.

And the standard BBC
disc upgrade i s  n o t
necessary.

On-line Sprites
BBC Micro and Electron
users w h o  h a v e  a
Simon soft Sprites anima-
tion package (version 2)
now have a programmers'
hot line on 0235 24140,
All questions w i l l  be
answered on this number
between 2pm and 3pm
weekdays.

DEED

THE mysterious Acorn
Business Machine range
is st i l l  o n  schedule t o
make an appearance in
September. according to
a source close t o  the
company's d e c i s i o n
makers.

The ABM is said to
be a ful l  scale business
micro i n c o r p o r a t i n g
integral screen,  d i s c

MOSCOW
ACORN is poised to invade Russia following the
announcement that the Western nations have lifted
their embargo on sales of  the BBC Micro to the
Soviet bloc.

The company is currently aiming to secure a major
share o f  the 8  bi t  Russian market which experts
estimate will be worth up to 180 million US dollars over
the next five years.

It has already allocated
£50,000 to developing a
Russian keyboard for the t o r s .  David Pringle, has
BBC M ic ro ,  Russian r e c e n t l y  returned from the
software and to translate l a t e s t  o f  a  series o f
all the technical manuals p romo t i ona l  raids into
into Russian. R u s s i a  to secure a foot-

Spearheading the drive h o l d  for the BBC Micro.
to win a contract for the H o w e v e r  A c o r n
BBC Micro and training e x p e c t s  t o  face fierce
and technical support in compet i t ion from Sinclair
Russian schools is 3SL w h o s e  ZX 81 and Spec-
Overseas, Acorn's official t r u m  machines have also
Eastern European dis- b e e n  cleared to  be sold
tributor based i n  Ches- b e h i n d  the Iron Curtain.
hire. One of  their direc- T h e  Russian market

LEGAL action is being
threatened by The Micro
User over an inaccurate
claim made on behalf of
Acorn User. The claim is
made by  Acorn User's
advertising agents, Com-
puter Marketplace.

It appears in a letter to
advertisers, accompany-
ing a brochure announc-
ing a  1 7 , 6  p e r  c e n t
increase in Acorn User's
advertising rates.

The letter states tha t
even with the rate increase
Acorn User "has a lower
cost per thousand adver-
tiser figure".

"This i s  nonsense",

ABM on target

ACTION
ON FALSE
CLAIM

said Derek Meakin, man-
aging editor of The Micro
User. "The truth is that
Acorn User's advertising
rate works out a t  £5.87
per thousand, while the
rate for The Micro User is
£4.38 per thousand.

" I n s t e a d  o f  b e i n g
cheaper, advertising i n
Acorn User costs a hefty
34 per cent morel"

drives, a n d  inc luding
"significant" bundled in
software.

As a  late entrant to
the competitive single
user s m a l l  bus iness
market, i ts penetration
is a matter of conjecture.

Fven the price range
produced a  " n o  com-
ment" response f r o m
official Acorn channels.

ARCHES
has opened up as a result
o f  t he  U n i t e d  S ta tes
easing its stranglehold on
Cocom -  the coordinat-
ing committee controlling
high tech t rade w i t h
Eastern Europe.

While the  Americans
Continue to dominate the
organisation. which i s
made up of Nato member
countries plus Japan, they
have agreed to  allow a
number o f  -smal le r "
computers -  including the
BBC M i c r o  -  t o  s l ip
through the net.

Networking
But a s  t h e  U n i t e d

States holds to  the line
that almost all computers
still have military appli
cations -  they claim that
an Apple 11 can guide a
Minuteman missile -  they
have insisted that those
micros from which the
embargo has been lifted
cannot be sold with any
networking capability.

Acorn International is
currently attempting t o
get a formal ruling on Just
what this means.

and China
ACORN International is
on the verge of signing an
agreement with a  corn
pany in mainland China
to manufacture and dis-
tribute the BBC Micro.

"We are a  long way
down the line to signing a
contract", said sales man-
ager Owen Maddocks,
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Teacher goes home
to a BedTHE-classroom computer

teachers switch off at the
end o f  the day is more
often than not the same
model they plug in when
they get home t h e
BBC Micro.

Forty-six per cent o f
computer-owning tea-
chers have a BBC Micro
-  twice as many as own
the next most popular
model, the Sinclair Spec-
trum -  according to  a
survey conducted b y
Educational Computing.
a leading computer jour-
nal in education.

And a  similar per-
centage o f  prospective
teacher-purchasers intend
to buy the BBC machine.

The survey of 35,700
schools and  colleges
indicates t h a t  B B C
Micros wil l  account for
nearly two-thirds of new
educational computer

Make a micro quilt
THE BBC Micro is now
being used to  replace
hours of tedious drawing
and co lou r ing - in  b y
patchwork q u i l t  de-
signers.

Patchwork design -
now a booming hobby in
Britain -  has countless
evening classes, books
and TV programmes de-
voted to its mysteries.

Hard line patchwork
addicts are members o f
the 2,000-strong Quihers
Guild. But there are also
thousands o f  quilt ing
freaks in local groups, and

PRESTEL, the British
Telecom viewdata ser-
vice, is launching a new
education service f o r
schools -  and the BBC
Micro will be playing a
leading part.

The Department o f
Trade and  Indus t ry,
recognising the impor-
tance of information tech-
nology t o  schools, i s
helping to fund the new
service.

Schools will be able to
subscribe to all the regular
Prestel features along
with special educational
microcomputing appli-
cations by  converting
24 MICRO USER September 1984

purchases during 1984.
It also uncovered the

Beeb's consistently high
standing across all types
of institution -  three-
quarters of all schools and
colleges have at least one,
rising to a massive 84 per
cent of colleges.

By c o m p a r i s o n .
RML's most popular
model the 480 Z is used
by 1 8  p e r  c e n t  o f
institutions and Sinclair's
ZX-81 by 16 per cent.

Acorn managing direc-
tor Chris Curry said:
"The survey is important
because it spans all types
of schools and colleges.

' I t  resul ts  c lear ly
demonstrate that the BBC
Micro is the most impor-

still more working alone.
Each region of Britain

has i ts own traditional
patterns, with other des-
igns coming in from Scan-
dinavia and the USA.

Now a Hampshire quil-
ter. Mary Hewson. has
developed a package for
the BBC Micro called
Patbuild.

It lets the designer try
out the effect o f  distor-
tions, repetitions and
various colour combi-
nations -  all in a fraction
of the time it takes with
pencil, ruler and felt tips.

their micro into a Prestel
terminal.

The service is aimed at
Britain's 7.500 secondary
schools -  many of whom
have selected the BBC
Micro -  and local edu-
cation authority teachers'
and advisory centres.

It has been developed
with the Counci l  f o r
Educational Technology
(CET) for the UK-

The Department o f
Education and Science-
funded Microelectronics
Education Programme.
the Scottish Council for
Educational Technology
and other educational

tant computer i n  edu-
cation today, and one that
is p rov ing  t o  b e  as
va luab le  a  t o o l  i n
universities and colleges
as in primary and secon-
dary schools"-

The survey also con-
firms in part a  Depart•
ment o f  Tr a d e  a n d
Industry report that 83
per cent of  orders under
their -Micros in Primary
Schools" scheme are for
BBC Micros.

SEVERELY disabled
Mark Simmons, 19. has
just been offered a  full-
time job as a  systems
trainee by Nottingham
County Council.

Mark, a member of the

REUEL HEADS FOR
THE CLASSROOM

organisations are also
contributing to  the new
project.

The Prestel Education
Service is due to start next
January. Special features
will include:
•  School Link, an edu-
cational microcomputing
service allowing schools
to receive telesoftware
programs direct f rom
Prestel down the tele-
phone line.
•  Advice, support and
ideas to enable schools to
develop the i r  use o f
information technology.
•  Information on career
opportunities.

A Hertfordshire micro
dealer i s  s t a g i n g  a
nationwide software con-
test with a  4;1,000 first
prize. And they plan to
market the winning pro-
gram on a royalty basis.

Entries are expected to
be mostly games. but
other software can also be
entered.

A spokesman for the
dealer. Coun ty  Com-
puters. said: W e  think
there are s t i l l  lots o f
people out there who can
write very good games.
but have little chance to
get into the business".

Entries should be writ-
ten for the BBC Micro.
Electron. Spectrum o r
Commodore micros_ Run-

BBC M i c r o  c l u b  a t
County Hal l ,  started in
computing last October.

He joined a  govern-
ment sponsored Thres-
hold course run by Con-
trol Data Institute. Later,

1F you thought mental
arithmetic for kids was a
thing o f  the past, think
again. Griffin Software is
staging a rescue operation
for youngsters who want
to turn two plus two into
four without using their
calculators.

Available for use on the
BBC M i c r o .  Men ta l
Arithmetic is a software
package fo r  over eights
providing pract ice i n
basic numeracy with two
programmes, a n  indivi-
dual test and a class test.

Between 10  and 20
questions can be selected
in each test, with up to
three levels of difficulty.

Three other new titles

f  A O
software

prize
offered

C n e r s  up in the contest 11
receive prizes o f  L2
L 100 or cash vouchers,

There is no age lirni
but under-18s must ha
a parent's signature.

Entry forms are ohtair
able by sending a start
ped. addressed envel .
to Counts. Computers.
Bucklersbury. Hitchi
Herts. Closing date
September 14_

ARITHMETIC

Tested
Designed for st

aged 1 0  t o  16.
packages cover fu
mental algebra.
agoras' theorem and
trigonometry.

Each t i t le has
written, evaluated
tested with the help
teachers, according
Griffin, and contains
instructions and
sheets to  help m
progress.

after basic training t h e  job
data processing4.11 costing
Cobol. he  spent ma much.
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cover Israeli elections

Redo produced map o f  Central Israel showing main cities
and locations where a sample poll was to be taken

A HANDFUL o f  BBC
Micros stole the show
during Israel TV's mar-
athon coverage o f  the
country's election results.

They were used t o
bring up-to-the-minute
election night details to a
nationwide TV audience —
and they were chosen for
the job over other systems
costing up to 10 times as
much.

The BBC Micros were
used in two ways.

Israel's top statistician
wrote a program to ana-
lyse a sample poll at 35
polling stations on elec-
tion day.

These figures were used
to predict the outcome
some five hours before the
final results — with over 95
per cent accuracy.

Then t h e  e lec t ion
results were translated
into graphs and pie charts
by a BBC Micro as they
came in from a govern-
ment mainframe.

The graphs were disp-
layed to the TV audience
to show the changing
fortunes of the 27 parties
as the night wore on.

In the search for the
best computer to do the
job. TV producer Rai l
Ginat travelled to Europe
and the United States. He
was offered systems cost-
ing from L110.000 t o
00.000.

But i n  London  he
found that the BBC Micro
offered good colour gra-
phics and data communi-
cations for a few hundred
pounds. He learnt, too,

that BBC engineers had
dreamed up a device to
connect the BBC Micro to
the video equipment used
in TV studios.

And Hebrew software
was available, because the
micro is widely used in
Israeli schools, as well as
Jewish schools in the UK,
It is exported to Israel by
Aldoda L td  o f  London
and Tel Aviv.

Israeli companies use
the BBC Micro for their
business communications
with Britain and the US.

With a BBC computer
plus electronic mail ser-
vice, companies and news
services can save a hefty
slice of their international
phone and telex bills.

And in a related field.
Israel Instructional T V
uses BBC Micros with its
teletext service, i tse l f
based o n  t h e  BBC 's
Ceefax and ITV's Oracle.

Micro soccer starts rumpus
THE cloistered peace of a
respected academic insti-
tution was  shattered
recently when students
nearly came to blows over
a computer game.

They were p lay ing
Qual -Sof t ' s  s o c c e r
strategy game, "League
Division One" as part of a
computer appreciation
course.

But these students also

icro chosen to

Hectic meeting between Israel Television and
Aschola stuff to prepare for election night

happened to  be appren-
tices f r o m  t w o  r i va l
football clubs. Swindon
Town and Reading, on
day release at Swindon
College.

Passions ran high as
the students argued the
best strategy f o r  the
game, which simulates the
problems o f  a football
manager as he steers his
team t o  t h e  c h a m -

How Israeli viewers saw a barchart of
projected 741 results versus WI results

pionship.
Fists were clenched

and voices raised as the
youths split into opposing
factions. Fortunately.
reason prevailed before
the threatened outbreak
of soccer hooliganism.

The session ended in a
spirit of friendly co-oper-
ation, with team spirit
fully restored.

When contacted, a

spokesman for the college
laughingly dismissed
reports of a full-scale riot
in the classroom. And
according t o  lecturer
Brenda Lawton.  who
choose the software, the
soccer game was the high
spot of the whole course.

League Division One is
available f o r  the BBC
Micro and an Electron
version is also due soon.

September 1984 MICRO USER 2 5



• NEW
AT
THE

BBC MICRO

Card
offers
complex
colour
displays

LATEST product from
Cambridge Microcom-
puter Systems (CMS) is a
high performance, low
Cost colour graphics card
allowing 512 x 256 pixel
resolution and an 85 x 32
character screen.

Shown for the first time
at the show, the board,
coupled with the CMS
6809 universal controller
card, is designed to meet
the increasing need for
colour display of complex
technical processes on the
factory floor.

Said a spokesman for
the c o m p a n y :  " W e
envisage the software for
the card being developed
on a BBC Micro using our
6809 second processor.

Simple
"The development

system costs less than
£500 and includes PL9,
the ideal applications lan-
guage fo r  this type o f
product. It 's fast, simple
to l e a r n  a n d  eas i l y
rommed".

The graphics board,
complete w i t h  6 4 k
DRAM. supports four
colour planes. hardware
vector and character gen-
erator and an internal
light pen facility.

CMS also unveiled
their  I E E E  Ta l k e r /
Listener Controller and a
6502 version o f  their
universal controller.

26 M I C R O  USER September 1984

WEEKS o f  in tense
speculation and interest
ended when Wat fo rd
Electronics revealed their
latest product—an add-on
ROM/RAM card for the
BBC Micro allowing up
to 128 sideways ROMs to
be added externally and
15 internally.

It was one of the star
attractions a t  the July
Electron and BBC Micro
User Show,  he ld  a t
Alexandra Palace.

Cal led A p e x .  t h e
minimum system consists
an internal card for  15
paged ROMs— either 2,4,
8 or 16k eproms.

With the Apex control
ROM fitted 11  o f  the
sockets can be configured
for 8k RAM chips. giving
in effect an 88k RAM
disc,

The control ROM also
allows the 128 extra
sockets to be added via a
ribbon cable and IDC

A TRIO o f  15-year-old
girls who sacrificed their
lunch breaks for a month
to write a BBC Micro
program had their self-in-
flicted hunger  pangs
rewarded when they were
named as winners o f  a
major contest.

For they provided the
best electronic answer to
keeping death o f f  the
roads i n  the Greater
London Road Safety
Contest sponsored by
Database Publications.

Karen D y e r s o n ,
Angela Moran and Sarah
Finucane — all fourth year
pupils a t  H o l y  Cross
Convent School. New
Maiden — put their heads
together at noon each day
to come up with "B ig
Feet", the winning entry.

Incorporat ing t h e
slogan " W h e n  y o u

WATFORD REVEAL
THEIR SECRET

connectors in cards of 16
at a  time, distinguishing
between each external
device either ROM o r
RAM. Filled entirely with
RAM. the system sup-
ports over Imbyte o f
memory!

Despite the power and
complexity of the system.
Apex uses only four zero
page locations, having its
own onboard 2k battery-
backed workspace.

This means that ROMs
requiring large amounts
of private workspace
should be on the internal
board, whereas more

Lunch break programs
win road safety prize

Wanna Cross the Road
Use the Green X  Code",
the program was selected
as the outstanding exam
pie o f  h o w  t o  u s e
computer graphics t o
achieve m a x i m u m
impact.

" W e  w e r e  m o s t
impressed with the quality
of all the entries which
came f r o m  s c h o o l s
throughout the Greater
London area — but this
one really stood out", said
Alan McLachlan, a road
safety expert and chair-

standard ROMs such as
word processors can be
part o f  the external
system.

Apex uses power sav-
ing techniques to ensure
that o n l y  the socket
selected has current, so
eliminating overheating.

The internal board can
be f i t ted wi thout  any
soldering, the card plug-
ging into the 6502 and
8271 sockets.

The latter point was to
enable the second o f
Watford's new products
launched at the show to
be fitted — a dual density

man of the judging panel.
The girls, accompanied

by computer studies tea-
cher John Downing. were
guests at the opening day
of the show where they
were presented with a
Pace disc drive as their
prize.

"We were particularly
delighted to  have won
because we have only had
computers at the school
for a  year", said John
Downing.

"What is even more
pleasing to us is that we

version of their DFS th
will al low up to  36
storage on a  single disc
surface.

Based on the Wester:
Digital 1770, the cock
features a complete 8271
emulator that allows the
DFS to  recognise an&
work with both single and
dual density discs.

Watford will be allow
ing people upgrading to,
Watford 1.4 DES. as it
known, to trade in the
old, and rather scarce,
8271 chips. thus keeping
the costs down to around
that of the standard DFS,

are a secondary modern
school hemmed in by two
grammar schools in New
Malden — and they didn't
get a look in".

As a  result o f  their
success, Karen, Angela
and Sa rah  have  a l l
decided to  stay on at
school to take computer
science at A level.

Following the prize
presentation b y  Derek
Meakin, chairman o f
Database Publications.
the girls were treated to a
slap up lunch at the show,
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AN exotic security operation was mounted when an
internationally famed gold artefact. the "Jewelled
Hare o f  Masquerade", was transported acrossLondon.

The L30•000 work of art was moved from a city
bank vault to Alexandra Palace around the neck of a
snarling jaguar — jungle wildcat variety. Once safely
there it went on display during the four day Electron
and BBC Micro User Show.

Aussies were there
THE market for the BBC
Micro i s  blossoming
Down Under.

So much so that dis-
tributors from Australia
and New Zealand flew in
specially t o  attend the
show to see fo r  them-
selves the latest develop-
ments on the scene.

Said Sue Dyson. repre-
senting an Australian dis-
tributor: "Acorn  have
sold at least six to seven
thousand BBC Micros in
Austral ia a n d  t h e

Safety interface
A VERSATILE interlace
module that's claimed to
totally protect your BBC
Micro from damaging
-electrical feedback" was
launched at the show by
Pilot One.

The u n i t ,  w h i c h
features f o u r  o p t o -
isolated inputs and four
0.5 amp relay driven
outputs i s  said t o  b e

NEWEST hard disc on
the market comes from
Pace, who used the show
to launch t h e i r  own

WinchesterAmcom
drives.

Pace forsee a major
application o f  drives
acting as file servers for
their E-Net system — a
product that's already

market's growing.
"However people feel

frustrated that they can't
r ead i l y  o b t a i n  t h e
products they see adver-
tised in The Micro User —
and until recently, even
the ones that were impor-
ted were heavily taxed".

Such is the interest in
New Zealand that dis-
tributors, there are con-
sidering setting up their
own UK company aimed
specifically a t  exporting
to the antipodean market.

totally isolated from the
BBC Micro — not even
shar ing a  c o m m o n
ground line.

It also incorporates its
own 5v I  amp regulated
power supply t o  drive
projects without using the
BBC Micro's own PSU.

The Pilot One inter
face, comple te  w i t h
software, costs f60-

Winnie from Pace
creating great interest in
educational circles.

Said managing director
Barry Ruberry: "The nice
thing is that E-Net uses
standard Econet inter-
faces. so users who have
Econet level one can
upgrade to Amcom Win-
chester plus E-Net with-
out any problem".

ENTER THE HARD
ROCK HEED

MUSICALLY minded
BBC Micro owners will
be able to compose music
and then play it back over
digital synthes isers
thanks to a new interface
from E l e c t r o m u s i c
Research.

Although synthesisers
have long had a standard
interface — the M I D I
(Musical Ins t rument
Digital Interface) — this
could not communicate
with the BBC Micro.

The Electromusic in-

terface will allow two way
communication,

What this means is that
with suitable software.
not only can the BBC
Micro owner compose
music on his micro, but he
can play a  tune on a
synthesiser and have the
notes appear o n  h i s
screen.

The system, which cre-
ated tremendous interest
when demonstrated on
the City Music stand, sells
at around f  159,

Girl with problems t h e  Jewelled flare and its guardian

USE FOR THE
ASHTRAY

ON sale for the first
time at the show, the
Viglen sideways ROM
car t r i dge  sys tem
proved to be a  best
seller.

The package allows
you to plug sideways
ROMs in and out o f
your BBC Micro at
will, without having to
open the case or turn
the power off.

It works by running
a ribbon cable from
the sideways R O M
sockets t o  another
socket f i t ted i n  the
"ashtray" to the left of
the keyboard.
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Handicaps
beaten by
Beeb mike
researchers

---"10•1111.1111111111•11'
CHILDREN with speech
defects a re  receiving
therapy by playing voice-
controlled games on the
BBC Micro.

Joint research by Man-
chester Polytechnic and
the North West Com-
puter Club has come up
with M i c r o m i k e .  a
modified CB radio micro-
phone used t o  control
computer games of vary-
ing complexity.
, A c c o r d i n g  t o  Bob
Dyke of the Polytechnic's
Special Education Micro
Electronic Resource
Centre tSemerc). some of
the games are played
through whispers and
shouts.

Others are controlled
by timing -  for example.
the player might have to
cry "Shoot!" to zap an
alien.

Other games are con-
trolled by using certain
vowels and consonants.
so speech therapists can
prescribe different games
for different handicaps.

Micromike c a n  b e
adapted t o  operate any
single-key input program.
Dozens of  programs are
available, and the device
also comes in a desktop
version f o r  people who
cannot ho ld  a  micro-
phone.

Semerc is now working
on a n  assortment o f
switches for the severely
handicapped.

••••-

The year of the mouse..
THIS year will be remem-
bered as the year o f  the
mouse, according to Nick
Pearson. sales director of
Advanced Memory Sys-
tems of Warrington.

His firm has devised a
mouse for the BBC Micro
which is being unveiled at
the Electron &  BBC
Micro Use r  show i n
Manchester at the end of
August.

A mouse is a tethered
electronic box that you
roll over your desk like a
Dinky toy. This action
moves the cursor around
the monitor screen o f
your micro.

The mouse also has
push buttons for entering
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Kingfisher t h e  containerised compact Sting Ray launch system

Now BBC Micro gets
its calling up papers!

THE B B C  M i c r o  i s
helping develop under-
water weapons for  the
Royal Navy.

Defence contractor
Marconi Underwate r
Systems uses i t  i n  the
analysis o f  ex is t ing
weapons and the develop-
ment of future ones. This
includes t h e  l a t e s t
torpedoes Sting Ray and
Spearfish.

So far, Bedford-based
Broadway Electronics
has supplied four III3C
Micros and associated

peripherals. They are
used to create a computer
link between Marconi
factories in Wembley and
Portsmouth.

More computers are to
be installed and used in a
network system.

Apart from day-to-day
project management and
scientific modelling, the
equipment i s  used t o
analyse the forces and
stresses which affect
torpedoes during launch.

This involves a data
logger which records the

commands.
Says Pearson: " A

mouse is not just a nifty
way of moving the cursor.
It is more like light pens or
bit pads than cursor keys.
And it's amazingly easy
to use'•-

According to Pearson.
the mouse offers BBC
users a  w h o l e  n e w

approach to working with
computers. I t  also offers
them ikon technology.

Ikons are little graphic
symbols which represent
the services on offer from
your micro-

For example, a picture
of a filing cabinet repre-
sents a  file, and i f  you
point the cursor a t  a

position and velocity o f
the weapon.

This data is retrieved.
using the BBC Micro and
an ordinary commercial
interface. Analysis is then
carried out on the BBC
Micro or the data can
be transferred t o  a
mainframe.

A Marconi spokesman
said Broadway was the
only c o m p a n y  w h o
offered a complete system
including installation,
commiss ion ing a n d
backup services.

picture of a waste bin, you
can use it for getting rid of
information you have fin-
ished with.

The A M S  m o u s e
comes complete with ikon
software. but it also works
wi th  p r e s e n t  B B C
software, m a k i n g  i t
quicker and easier to use
-  especially fo r  games
and word processing.

The price is expected to
be a round  £80 .  and
Pearson is  anticipating
sales o f  between 1,000
and 2.000 units a month.

With f i r s t  deliveries
planned for October. he
expects to supply 5,000 or
more during the run up to
Christmas.

Paul Vaughan. man
aging director o f  Broad
way Electronics. said
"This i l lustrates t h
power of this well-know
home computer. I t  al
means we can be proud
offering industry a reall
in-depth service."

Broadway is part of t
newly-formed Mushroo
C o m p u t e r  G r o u p
specialising in add-ons f
Acorn and Electron coiT
puters for business, cort
mercial and education
uses.

DISC DRIVE
DOCTOR

DISC drive maintena
is now offered direct to
BBC M i c r o  users by
Alpha Disc o f  Egharn.'
Surrey'.

The company offers
micro users a direct fixed
price basic alignment and
recalibration for their disc
drives at £20. with the job
completed in one week.

"Most drive failures are•
in this category". says
director Jon Pavitt. "a
we know how to deal with
them simply and quickly.

"We suggest owners
either take their faulty
drive to their dealer and
ask him to contact us. or
send i t  direct to  us in
protective packaging-.
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Beeb is
flying
high
A BBC Micro is at the
heart of a prize-winning
flight simulator program
devised by a Manchester
University lecturer.

Dr Bert B loy.  who
teaches aeronautical
engineering, won a £200
prize in a recent Royal
Aeronautical Society con-
test for a  cheap bu t
realistic flight simulator.

It imitates a Cessna
training plane. which the
pilot controls w i th  a
joystick. plus two slide
inputs for throttle and
flaps.

An unusual feature is
that the joystick has
built-in "feel". And the
space bar can be used as a
trimmer to take excessive
fore-and-aft loads off the
stick.

Instruments a r e
artificial horizon, direc-
tional gyro and vertical
speed indicator. Air speed
and height are shown by
digital readouts.

As an aid to landing
green lights show the pilot
when he is on the glide
path. with a red warning
light if he gets too low.

But Dr Bloy feels he
still has some way to go
before his program is
perfected.

There i s  no  rudder
control as yet, and at
present the  program
simulates landing only. "I
am still working on it, and
I hope t o  achieve a
complete circuit soon,
from takeoff to landing".
said Dr Bloy.

FOUR new titles for the
BBC Micro have been
announced by Acornsoft,
the software publishing
side of Acorn Computer.

They a r e  S-Pascal,
Turtle Graphics. L isp
Demonstrations a n d
BCPL Calculations.

S-Pascal, a subject of
the popular programming
language Pascal, has been
specially developed for
education.

It compiles directly to
6502 machine code and is
said to be ideal for writing
small, fast utilities, Lib-
rary routines allow use of

A BBC Micro is being
used in wind tunnel tests
at Southampton Un i -
versity to  improve the
performance o f  aircraft,
racing cars and other
motor vehicles.

Bene f i t i ng  m o s t
recently from this facility
was Acorn's own For-
mula 3  Ralt racing car
which is driven by David
Hunt, younger brother of
forme( world champion,
James Hunt.

The w i n d  t u n n e l
enables engineers t o
measure the aerodynamic

graphics and access to
operating system com-
mands.

Turtle Graphics offers
the turtle drawing com-
mands o f  the Logo lan-
guage, making an intro-
ductory package f o r
teaching e lementary
geometry, maths and gra-
phics.

Patterns
The "turt le— i s  an

imaginary creature. Con-
trolled b y  the user, i t
moves around the com-
puter screen leaving a
visible trail from which.

„tos•
Acorn gets wind up

forces operating on the
racing car.

To simulate normal
race circuit air conditions
a 200 horse power fan
blows air over a detailed
one/third scale model o f
the car, while a moving
belt under the wheels
simulates t h e  ground
effects o f  travelling a t
speed.

Significant
As a result of thc wind

tunnel test ing A c o r n
expects to achieve a 40
per cent improvement in

the aerodynamic design
of the car which should
result i n  a  significant
increase i n  speed and
cornering potential.

Work on the Acorn car
at t h e  U n i v e r s i t y ' s
Department o f  Aero-
nautics' wind tunnel will
continue into the season
alongside work for  the
Brabham Team which
won the recent Formula
One G r a n d  P r i x  i n
Detroit and Montreal in
the hands o f  current
world champion Nelson
Piquet.

LANGUAGE SERIES IS EXTENDED
patterns are built up.

The Turtle Graphics
interpreter supports a
subset o f  f u l l  Logo ,
sufficient t o  construct
quite complex programs
with arithmetic oper-
ations. loops, procedures
and keyword abbrevi-
ation.

Lisp Demonstrations
contains a  set o f  11
easy-to-use example pro-
grams wr i t ten i n  the
artificial intelligence lan-
guage, Lisp.

Applications include
computer graphics, the
compilation of  computer

languages and artificial
intelligence.

BCPL Calculations
comprises a set of calcul-
ation files and example
programs fo r  use with
Acornsoft's BCPL lan-
guage system.

Three sets o f  calcul-
ation procedures are
provided — floating point.
fixed p o i n t  and  fas t
integer — to meet a wide
range of applications.

Prices range, from LIO
to just under' £20. A l l
except B C P L Ca lcu
lations are available on
disc.

Pirates
get their

cards
RISING Edge  D a t a
RED) has patented and

started making a system
they c la im  w i l l  s top
software piracy.

The system uses a card
like a credit card which is
magnetically coded with
key data, different f o r
each program.

A card wil l  be given
away with the program.
which will not run without
it.

The other half of the
system is a  card reader
initially available for the
BBC, Spectrum. Com-
modore 64 and Atmos.
This can be left plugged
into the back of the micro.
Other add-ons plug into
the back of it.

The cost o f  the card
reader will be on a par
with the average price of
software, although some
companies may decide to
give away the reader as a
special offer.

The advantages to the
end user might include a
fal l  i n  t h e  p r i c e  o f
software when the manu-
facturers increase their
sales.
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Acorn
poised
for
boom

A ROSY future for Acorn
is forecast b y  stock-
brokers Henry Cooke,
Lumsden and Co, who
recently hosted an infor-
mation technology forum
at the National Comput-
ing Centre.

They say Acorn's pre-
tax p ro f i t s  f o r  1984
should be around 1  1
million. Next  year the
figure is likely to rise to
between £15 and £20
million.

In an eight page review,
HCL analyst James War-
hurst forecasts good gen-
eral progress for Acorn.
but puts a question mark
over the future of the BBC
Micro's assault on the US
education market.

"Without the backing
of a large US corporation
and against powerful
indigenous competitors,
the chances of success are
limited", says Warhurst.

But he  sees better
prospects i n  developing
countries, notably India.

In European markets
he highlights Germany
and Spain as the best
'likely customers for edu-
cational products.

I WOULDN'T say that
Andrew Bray -  the whiz
kid w h o  w r o t e  the
Watford DES and part
of the Advanced User
Guide -  has made a lot
of money out of it, but
rumour has it that he's
just started an accoun-
tancy course in order to
keep track of it all

TA L K I N G  a b o u t
Watford, one o f  the
puzzles o f  our Alexan-
dra Palace show was
solved for me by Kevin
Edwards, newest recruit
to our Technical Advice
team.

Why, I  wondered,
would anyone want to
have Watford 's new
system that allows you
128 sideways ROMs in
a single board?

"Easy", said Kevin,
"it's so you can have all
the versions o f  the
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BBC Micro fans in the
North will have a chance
to quiz the experts at a
walk-in forum i n  Man-
chester.

It's just one of the star
attractions at the North's
own Electron and Micro
User Show, now back at
the Renold Bui ld ing,
UMIST. Manchester.

The show runs from
Friday, August 31, t o
Sunday, September 2.

As well as getting to see
everything that's new in
hardware and software
for the BBC Micro and
Electron, you'll be able to
hear talks by the writers
whose articles you read in

Watford DFS in  one
micro".

BEST question o f  the
show as  f a r  as  the
Technical Advice Stand
lads were concerned
was the anxious: "What
exactly is this Mode M
you lot keep going on
about?"

MIKE Cook was the
star o f  the Technical
Advice S t a n d  once
more. I  real ly  must
scotch t h o s e  v i l e
rumours that  a l l  the
exposure has gone to his
head -  he's s t i l l  the
same unspoi led l a d
who'd sell his autograph
to anyone.

Mind you. I think he's
out o f  favour with our
beloved features editor,
who was  h e a r d  t o
mutter, as he collapsed

;••
Inside one of the mobile classrooms

Walk right in for all
the answers

The Micro User.
You won' t  need an

appointment or a special
ticket jus t  wander in and
sit down. I t 's  an ideal
opportunity to  listen to
the experts and  to join in
the fact-filled question-
and-answer sessions.

Launch
Scores of firms will be

displaying the i r  new
products -  many for the
first time in public.

Everything on show

will be for sale -  °Ben at
special low show prices.

Latest to announce a
launch at the show is a
Warrington f irm which
has developed a  mouse
for the BBC Micro.

And the Department of
Trade and Industry will
be on  hand  w i t h  i t s
travelling Information
Technology road show.

All in all, it promises to
be a rewarding day out for
all BBC Micro and Elec-
tron users.

BARRY WOOD'S TAILPIECE
exhausted in the hotel
bar, " A l l  tha t  body
building, and he st i l l
can't car ry  h is  own
luggage".

WHILE on the subject
of the features editor, he
took us all by surprise
by shaving his beard off
just before the show.

At first we thought it
was so he could have his
photo in the magazine
like Mike Cook. T h e n
we decided it was so that
people who unwisely
took his advice at the
last show wou ldn ' t
recognise him when they
came to  exact retrib-
ution at the latest event.

All was revealed.
however, when  h e
offered to buy a round
of drinks for us.

Then we realised why
he'd done it. He looks so
young and fresh-faced

without the fungus the
barman refused to serve
him!

NOTICE how the old
squirrel abuser has been
gaining great satisfac-
tion from pornographic
software recently?

The only thing he
failed to reveal is that it
has been rammed -
courtesy o f  a non-
pseudo user group.

And how do you call
it?

• E A C O R N ,  o f
course!

WELL. Imagine have
gone the way of all flesh.
and I think I know why.

Remember all those
stories in the press and
on TV  about 18-year-
old kids driving Jensens
and earning £35,000 a

Micro gi
on tou

THE BBC Micro i
taken on a  tour
country t o  mei
computer sales s
W.H. Smith.

The f i r m  l o t
impossible t o  t r.
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A COMPLETE COLOUR MICRO
WITH NO HIDDEN EXTRAS FOR

AROUND E499.

The title of 'genius' is not bestowed
lightly on man or machine: those extra-
ordinary qualities and powers of intellect
are rare.

PEinstein had them in full measure.And so now does the new micro
computer from Tatung, designed and
built in Britain and appropriately
named - Einstein.

Einstein was created by Tatting, one

[

the world's leading electronic companies,
d given the capacity and the remarkable
pabilities to compete with computers costing far more.

Its simplicity of operation will appeal to the first time buyer
nd to businessmen who don't want to lose staff to expensive and
• e-consuming training courses. At the same time its operating

tern is both powerful and sophisticated to satisfy the most
advanced requirements.

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

BUILT-IN 80K MEMORY
Total memory capacity 80K RAM divided into MK 'user' memory
andl6K for colour graphics production.

A r g  B U I L T - I N  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,

-----------.11111111116 vivid colours.

EilleiLeordrt

ONOWir

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 Tatting Pipe.

BUILT-IN FLEXIBILITY
Powerful Crystal BASIC. Multi-lingual plus ability to run CP/M.1-

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 1500 is sheer genius.

tern
SHEER GENIUS: AT WORK, AT HOME.

DIAL 100 AND ASK FOR FREEFONE EINSTEIN FOR YOUR NEAREST STOCKIST
tCP/M is a trade mark of Digital Research Inc



Rebalance this ste4
The BBL Micro can now give an

astonishing new account of itself.
Because with Acornsoffs new 16K

iewSheet ROM. it develops a head for
figures which can save Nou a vast amount
of arduous brainwork.

Imagine, for instance that vou had to
make several adjustments to a balance
sheet.

If ou made those adjustments on
ViewSheet, it would revise the balance
automatically in a split second.

Or imagine that You had to add 15%
VAT to every figure on a price list contain-
ing 500 items.

ViewSheet can add the tax to each and
every one of those items simultaneously.
And once again, in virtually a second.

ks simple as pencil and paper.
ViewSheet is a computer-based

spreadsheet, the figure processing
version of a word processor.

Wit h 255 columns in width and
255 rows in depth. its also one of the
largest spreadsheets on the market.

Originating the sheet is as easy as
origi nati ng an ordinary N%orksheet with
pencil and paper.

Because ViewSheet comes with an
easy-to-follow reference card.

It enables even the most inexperienced the sc
users to feed all the data they need to use.r ( )
and store on disc or cassette, into the Blit• even
Micro. i  ever )

You can nominate headings and sub-
headings. And you can create barcharts to tuillN,
display figures graphically. T h t

Ten windows for perfect vision. r  B ,
The sheer size of \ iewSheet make; \ iew!

it impossible for the whole sheet to be ibprea
visible on the monitor at once.

rl'hals why \ ewS heet has ten window  BBC
enabling you to see up to ten different
sections of the sheet at any one time.

You can summon the windows onto

Ca; itat folimmE•: m o o t
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;beet in one second.
enced t h e  screen at the press of a key.
to use, Y o u  can cross-reference sections, or
e BBC even reposition them on the sheet, when-

ever you need to.
sub- k n d  you can print them out individ-

[arts to ually, as well as all together.

nakes
be

The possibilities are virtually endless.
By creating special disc files from

iewSheet, vou can link two or more
spreadsheets together.This means you can

• b u i l d  models much bigger than the
ndows BBC Micro's considerable memorv.
ferent i e w S h e e t  is also compatible yyith
tie. kco rnso f f s  View word-processing
onto package. This enables you to pro-

- d u c e  reports and documents which
combine text and figures.

In addition, you can use
ViewSheet in
any screen
mode,

making the most of the BBC Micro's
potential. And if you use it with the 6502
second processor, you'll have no less than
30K of workspace in any mode.

For only ,,59.80,
you too can have figures like this.
The N. iewSheet ROM can be fitted

your BBC Micro dealer in less than three
minutes. And with its straightforward

user guide, function

°key card and refer-
ence card, it'll soon have you
juggling figures at lightning
speed.

Indeed, at only £59.80, it's
an invaluable asset for anyone involved

in professional or personal finance,
forecasts, formulae and

analysis.
miac how- ...we •Ioltatwidw.

LU

ViewSheers operations irid functions in brief.
The operations supported b, iewSheet are:

addition.subtraction.multiplication.division.exponen-
tation and bracketed operations.

And the functionssupported are: ARS.ACS.ASN.
SIN. SGN. RAD. %TN. COS, DEG, EXE INT, LN.
LOG, PI, SQR, N .  AV E R A G E .  M AX, CHOOSE
LOOM P. Col 111 READ, ROW and WRITE.

ACORN SOFT
c/o ‘ector Ma rkPting• Denington Esute. Wellingborough.

orthants N't8 2HIL Tel; 0943 79300.
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1  The Electron1as added even more
strings to its bow.

The list of top quality soft-
ware for the Acorn Electron is
growing all the time.

As you can see, there's already
an outstanding selection of excit-
mg programs covering everyt
from monsters to music and
murder to marriage guidance.

And ultimately, the Electron
will enjoy a range of software as
comprehensive as that of its
illustrious big brother, the much-
acclaimed BBC Micro.

You'll find all the programs
featured here at your local Acorn
stockist. (To find out where that
is, simply call 01-200 0200.)

Alternatively, you can send
off for the Electron catalogue
and order through the post by
writing to Acomsoft, do Vector
Marketing, Denington Estate,
Wellingborough, Northants
NN8 2RL. Tel: 0933 79300.

GRAPHICS: Graphs & Charts,
Creative Graphics, Picture Maker.

BUSINESS: Personal Money
Management, Desk Diary.

EDUCATION: Tree of
Knowledge, Peeko-Computer,
Business Games.

LANGUAGES: LISP, FORTH,
S-Pascal, Turtle Graphics.

GAMES: Starship Command,
Monsters, Chess, Draughts and
Reversi, Snapper, Meteors,
Hopper, Sphinx Adventure,
Arcadians, Free Fall.

QUIZZES: Theatre Quiz,
Crime and Detection Quiz,
Music Quiz, History Quiz,
Science Fiction Quiz, D o ' ,
The Dating Game.

CHILDREN'S EDUCATIONAL
SOFTWARE: Happy Numbers,
Timeman One, Timeman Two,
Word hang, Happy Letters,
Map Rally.

ACORN SIFT
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1121 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

BBC Micro
(Model B)

New Low Price
E326

Price includes
a FREE Data Recorder

PLUS five software
programs worth £80.

(At Watford we give you a
great deal for your money)

6502 2nd PROCESSOR E 1 7 5
Z80 2nd PROCESSOR £ 2 6 2

Dust Cover for  BBC Micro
Protects your expensive Micro from foreign
bodies E 3 . 5 0

SEIKOSHA GP100A
PRINTER

10" Tractor Feed, 80 columns, 50CPS.
Normal & Double width Char, Dot res
graphics. Parallel Interface standard_
SPECIAL OFFER Only: E144 E7 carrl

FRICTION FEED
Attachment tor GP100A or 250X Printers

G P - 7 0 0  Colour Primer Screen-dump routine
in ROM FOR BBC Micro

EPSON

£28

E12

RX80
100 CPS, 9 x 9 matrix, dot addressable
graphics, condensed and double width printing.
Normal. Italic and Elite Graphics. Tractor feed,
10" max width. bi-directional, logic seeking
Centronics Interface standard.

ONLY E229 (E7 cam.)

EPSON R X 8 0  F IT  PRINTER
As above but has both Friction and Tractor
Feed. E 2 4 5 . 0 0  C c a m  Securicor)

PRINTER INTERFACE BUFFER
Neatly packaged self contained box,
supplied complete with all leads.
manual and detachable power supply.
Price: 16K Unit E 1 1 5
Price:46K Unit E 1 4 9

Epson FX80 Printer
160 CPS. 11 x  9 matrix, proportional spacing,
superscripts, subscripts, dot  addressable graphics
Normal. I tal ic and El i te characters_ U p  t o  2 5 6
user definable characters. Down  loadable
character set. Condensed and double w id th
printing_ Ful l  proportional spacing. Four  user
defined margin positions. Tractor and Friction
feed 1 0 "  maximum width Bi-cerectional, logic
seeking Centronics interface standard_

ONLY E319 (El can.)

TsPs
MX8OFT
MX1 00/FX 100
FX80
RX80

GP80
GP100
GP250
GP700
KAGAKP810
CANON PW1080

Ribbons
£4.75

El 0.00
E4.75
(4.75
E4.50
E4.95
E5.95

E18.50
E5.95
£5.95

RX & FX PRINTER INTERFACES
RS232 £ 3 5  R S 2 3 2  + 2K Buffer £ 5 9
IEEE 488 f 6 5  2 K  Parallel E 5 8

BROTHER HR-15
DAISY-WHEEL PRINTER

An exceptionally high quality daisy wheel printer
at the price of  a dot  matrix printer. 18CPS;
bi-directional. 3K of  buffer: has clear buffer
facility, carriage skip movement, proportional
spacing; underlining; bold print and shadow print.
Prints in two colours: super and subscript facility.
Impact control facility to vary pressure on paper
for making carbon copies. Has Centronics parallel
or RS-232 interface. Connects directly to BBC
Micro. A ribbon cassette plus a separate red
ribbon. Optional extras: single sheet feeder takes
up to 150  A4 sheets: a keyboard that transforms
HR15 into a sophisticated electronics typewriter.
Attractively finished in beige.

ONLY E349
Single Sheet Feeder E 1 9 9
Keyboard E 1 5 0
RIBBONS: C a r b o n  E3; Fabric E3;

Multistrike E6

LISTING PAPER (Plain)

1,000 Sheets 93" Fanfold Paper
2.000 Sheets 93" Fanfold Paper
1,000 Sheets 15" Fanfold Paper
Teleprinter Roll fEcono paper/

PRINTER LABELS

(Continuous stationery)
1000  9 0 x 3 6 m m
1.000 9 0  x 49mm
1.000 102 x 36mm

Oust Covers
£4.50
E5.25
E4.95
£4.50
E3.95
£3.95

Carriage on Printer Paper or Labels C1.50

E7
£13

E9
£4

£5.50
E7.75
E8,25

BBC Micro
WORD-PROCESSING

PACKAGE

KAGA KP810

KAGA KP910 PRINTER
Similar features as the above KP8 10 printer but
has extra wide carriage. Wil l  accept upto 17"
maximum width paper. 1 5 6  column normal a
265 column condensed.

PRINTER LEAD 36"
Ready made printer lead to interface BBC Micr
to EPSON, SEIKOSFIA, NEC, STAR, JUKI,
BROTHER.  SH INWA, CANNON, KAGA, or any
Centronics Parallel Printer,

Special Extra long 5 feet Cable
ONLY

36 M ICRO USER September 1984

EPROM I

i

A complete word processing package consistrs
of: BBC Model B. Zenith 12"  Green or Amber A t  l es t ,  -  t h e
Monitor, -Twin 200K highly reliable i l  year M i c r o  C o m p u

cwoalorruarnttyhleCpu popular rDiscw  o DrivesR D w i sin E matchingwo rword  p robeigey liE IL E. C T R 0 N IC
Watford's own highly sophisticated 62 File S a t  w i l l  su i t  tN:h°
interface fitted, world renowned Brother E r  Au m n01 r emse t rt os n..
HR 15  Daisy Wheel Printer, Gemini's 2 7 1 1 5  —  2511
BEEBCALC Spreadsheet Analysis, MAILING
LIST and DATABASE Softwares on Disc. 10 781k2e8s.0 OreutrhPE
blank 3M Discs (Lifetime warranty). A 4  way

 distribution socket. -  commendec
fast nor I t

 10 blank diskettes, 500  sheets of fan-fold p P R O M s  (any
Manuals and all the leads. To  enable you to.  r a i n s  out).
your Micro around, we shall pack it in our i s  extreme!
Antique Brown leatherette Attache carrying y o u r  needs o

ONLY E1,199 lean%E15)1 Slisic progrer

requirement. Call in for a demonstration,. l o b s e q u e n t l y
, Suususeittmablol leokfoa for II

IP.S. We  wil l  alter the package to suit your

C O M P L E
'Housed in its
power suppls
Bus -  Simple
•  FULL SQcomplete w i
code ROM b
understand r
Verification,
Editing. Savi
This sof twar
prepared rot.
professional
package.

I •  ACORN
1 1MHz connt

addressing r
cart st i l l  add

lE • Allows r l
en EPROM

8

EE 1,41108 TM

This new JAPANESE printer has EPSON FX/FLX
compatible commands, 1 4 0  CPS Dot matrix ONLY C7Printer, offers N E A R  LETTER Q U A L I T Y  print
in a 23 x 16 dot matrix in addition to the
standard Epson style type-faces on the I l x  9
matrix. Friction feed. Adjustable tractor feed.
Single sheet feed and built-in Paper Roll Holder.
Normal. Italic, Enlarged. Condensed. Super and
Subscript. Dot  addressable graphics al,  9 and i f  EPROMs n
pin modes). Proportional spacing. (Optional wort expected li•
Down loadable character set in 8K ROM or b r a i n s  Out.
RAM), NEAR LETTER QUALITY print. selectable wo r ld :  take
at switch on. 10 "  maximum width, bi-directiona ch ips a we
logic seeking. 3K  Buffer, Half speed quiet mode affordable.
Convenient Paper-out sensor switch. Centronics Two versicInterface standard. Al l  this plus our no quibble
12 months warranty.

Special Introductory Offer: ONLY E:
RS232 Interface + 2K Buffer

TEN

•  EPROP
l a t  Erases up•  EPROt
fill an  incorpc

automatici
Eraser is c
Spare 'UV

nd P L M
ONLY:E349

E7
CIO

for D
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ONLY £ 7
E10

EPROM

At last! -  the
Micro Comput
ELECTRON IC
that will suit bc
requirements. P
EPROMS from
2718 — 2616
27128_ Our Pr(
make sure the
too fast nor too
recommended t
EPROMs (any c
brains oull.
This extremely
your needs of •
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Sulteble for bo
• users I

1 Jostlooka t the•  COMPLETE
Housed in its o
power supply -
Bus - Simple a
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complete with i
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understand mar

IVerification, RatEditing, Saving.
This software d
prepared minim
professional, pu
package
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•  Allows more
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PROGRAMMER

EPROM  Programmer for BBC
tar from WAT F O R D

ith your pocket and all your
rograms all popular types o f
2K bytes up to  16K bytes -
—  2532 —  25454 —  2 7 1 4
)grammer has been designed to
EPROMs are neither programmed
slow: just at the right speed as

)y the manufacturers of the
leviation in timings can burn their

powerful system is designed for
TODAY &  TOMORROW! -  BBC

can be copied into EPROM and
i-loaded faster then from a  disci
th hobbyist and professional

se features:
1.•Y SELF CONTAINED -

wn sturdy case -  Uses its own
connects directly to  the 1MHz

nd Safe!
WA R E  SUPPORT -  Comes
iimple to use fully machine
id software and easy to

Facilities include
tding, Virgin Testing, Writing,
Loading and more! NOTE!! -

oes not simply comprise hastily
is to get you going, but is a
rpose designed applications

IS COMPATIBLE -  Use of the
in complies with all Acorn
mmendations -  That means you
such things as the TELETEXT,
and PRESTEL

than one program to reside in
19 the ROM Filing System,

ONLY E79 incl. Manual (C3 cart)

TEX EPROM ERASERS
:areful treatment to survive their
e Rushing i t  could bum their
op-out of  this helter-skelter
isy the TEX way and give your
ned break. Cool, gentle and
Nom- does i t  properly.

ES -  The standard version.
chips_ E28.00

GT -  Erases up to 28 chips. Has
safety switch which
vitches off  the UV lamp when the
I. 130 .00
p bulbs E9

NEW DESIGN
PLASTIC LIBRARY CASES

MONITORS
•  M I C R O V I T E C  1431
l e "  Colour Monitor, RGB
Input. (as used in BBC
programmes) FREE Interface
Lead, O N L Y  E 1 7 3

•  PAICROVITEC 1451
Hi-res 14" Monitor incl. lead

•  MICROVITEC1441 Super Hires
14' Colour Monitor E 2 4 9

•  K A G A  12 Standard resolution colour
MONITOR/COMPOSITE VIDEO O N L Y  E195

•  K A G A  R O B  12"  Medium
Resolution Colour E 1 9 5

•  K A G A  ROB 12" High Resolution Colour E 2 5 9
•  B N C  Connecting Lead 1 3
•  R G S  Connecting Lead E 5
•  Z E N I T H  12"  High resolution, j i tter free

picture, Amber or Green £ 7 5
Carriage on Monitors E7 (Securicor)

£296

51" DISKETTES
(Lifetime warranty)

Why settle for less, Buy the best.
•  1 0  SCOTCH 3M Diskettes S/S S/D
•  1 0  SCOTCH 3M Diskettes StS 0/D
•  1 0  SCOTCH 3M Diskettes DiS DID

DISC ALBUMS

E15
E17
£28

Attractively finished in beige
leatherlook vinyl. Stores, protects and
displays 20 discs in double-sided
clear view pockets. O N L Y  E4.25

LOCKABLE STORAGE UNITS

Attractively finished, strong beige plastic base
fitted wi th dividers_ Smoke acrylic top. Supplied
with adhesive tit le strips for ease of  filing.

•  M-35 Holds upton 35 mini discs E l  3

•  M-85 Holds upto 85 mini discs E l  8

FLOPPY HEAD CLEANER KIT
Unless your Office/Horne is dust free, you should
clean floppy-heads a t  least once a week to avoid
the risk of cross contamination. Very simple to use.

Only l i e

M O N I TO R  CRT SCREEN
CLEANING K I T

The anti static spray controls dangerous static
charges on the screen surface and ensures its
Optical clarity. E 1 2

KEYBOARD CLEANING K I T

PRINTED C I R C U I T  BOARD CLEANING
& LUBRICATION K I T

es A

DISC DRIVES CASED WITH
CABLES (less PSU)

LAII Doves are NEW SLIM-LINE Type/

NEW LOW PRICES

•  C I S  100  Single, TEC Single sided 40  track
100K. 5 / '  Disc Ddve E 1 1 5

•  C L S 4 0 0  Single, Mitsubishi Double sided 8 0
track 400K. 51 '  Disc Drive £ 1 6 5

•  C L S 4 0 0 S  Single, Mitsubishi Double sided
40/80 track Switchable, 400K, 5 I '  Disc Drive

E199
•  C L D 2 0 0  TEC Single sided 40  track 200K,

twin 51" Drives E 2 2 5
•  C L 0 8 0 0  Mitsubishi Double sided 80  track

BOOK. 51" TWIN Drives E 3 2 5
•  C L 0 8 0 0 S  Mitsubishi Double sided 40 /80

track switchable. 800K. Drives E 2 4 9

(CUMANA) DRIVES CASED
WITH PSU & CABLES

•  C S 1 0 0  TEC Single sided 40  track 100K 5 -
Single Disc Drive 1 1 3 9

•  C S 2 0 0  TEC Single sided 80  track 200K 5 '
Single Disc Drive E 2 0 5

•  CS400•Mitsubishi  Double sided 80  track
400K 51" Single Drive £ 2 2 5

•  C D 2 0 0  TEC Single sided 40  track 200K 5 1 '
TWIN Disc Drives E 2 4 5

•  C 0 4 0 0  TEC Single sided 80  track 200K 51"
TWIN Disc Drives E 3 8 5

•  c o w °  Mitsubishi Double sided BO track
800K 51" -Pm N Drives E 4 2 5

•  C D 8 0 0 S  Mitsubishi Double sided 40 /80  track
Switchable 800K TVVIN Drives E 4 6 5

•  SPARE DRIVE CABLES, SINGLE CS; DUAL. E8

•  DES Manual (comprehensive/ E7_50 (No VAT)

1. You do not require Formatting Discs when
using Our DFS as the formatting program is in
the ROM, nor do you require expensive 40/80
track switchable drives as with our DFS you can
read and write both 40 and 80 track discs in an 80
track drive (software switchablel.

2. O u r  M I T S U B I S H I  Slimline Disc Drives are
Double Sided, Double Density, 1 Megabyte. Track
density 96  TPI, track to track access time 3mSec_
They are fast, efficient and highly reliable.

for Disc S i r c i i j OICIS 1 Ul L Z
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E X PA N S I O N  BOARD

Now all lines fully buffered -  On board
battery back-up facility -  will now accept
EPROMS 2716,  2732,  2 7 6 4  & 2712B and
ROMs 6116. & 6264.

Simply plugs into one of the four ROM sockets
currently available in BBC Micro. There are only
5 solder connections to be made. Full
instructions are supplied. This board has been
ergonomically designed to enable the user, easy
further expansion inside the Micro. e.g. Double
Density Board, Torch Board, etc. (At Watford, we
think ahead)
Our Mk2 1 3  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 util ity or language and
upon pressing break have the utility or language
up and running (new ROM software can be
developed and tested in situ,/
The Board gives the User, plenty o f  freedom to
explore the possibilities o f  the new paged ROMs
due in  the coming months and offers them the
chance to  develop their own
All lines are fully buffered and the Board meets
or exceeds all t imings for operation in the BBC
Microcomputer. When fully populated. the ROM
Board consumes less than half the recommended
maximum current limit.
Supplied ready-built and tested complete wi th
fitting instructions.

ONLY £32.50 (cart. El)

Versatile B E E B  S P E E C H

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

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

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

EASY to use system -  Just plug the software
ROM into a socket, the Speech unit into
the User Port. and away you go! No
specialised 'dealer upgrade' require&

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 I Order your
Versatile Speech Unit now!

38 M ICRO USER September  1964

Only £44

WATFORD'S
LAUNCH OF THE YEAR

APEX
The ultimate  expansion system for the BBC
microcomputer. I t  enables you to increase
memory capacity to 2-4-/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 t ime 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 300/mA.
•  The b o w l  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.
•  On ly  the active ROM is powered up
permitting many external ROMs to be
added wi th  very little current loading
I/100/mA per card/I.
The system comes with controlling software
in ROM. The utilities supplied are as follows:
•  APEX -  replies wi th 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. Le. ROMs present
and files stored. This also reports on the
amount of free storage space.
•  A F  -  asks for the free RAM devices.
•  L A -  repeats the last command to paged
ROMs_
•  AT  -  enters a memory testing routine.
This wi l l  write a test pattern into the
memory and read it  back out again. I f  a
fault is found, i t  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'. Al l  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

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

*  I t  works in modes 0, 1 ,  2,  4 ,  using full
colour.
*  S imp ly  use Ctr l-V to select the font and all
further screen output wil l be in a new style.
*  Even the ordinary Beeb character set can be
enhanced by doubling height or width and
emphasising to give bold print.
*  A  comprehensive editor is included which
enables the user to design his own characters
*  A  spooling program is provided, which A r e  you led t.
enables pre-formatted text files to  be displayed printer menu,
on an EPSON FX, RX, and NEC Printers. using fur? Need set
the full range of character styles. (Please specifl booklets? Thi
printer type when ordering). Can be used with R O M .wORDwISE,
*  Th is  really must be one of  the most origino : :  machine cl:
and exciting products of the year.

paper moven
-

demoieditor software comes on disc or cosset pa f ,
*  A  twenty page manual is provided and the sequences

som without effec
lplease specify when ordering). O N L Y   " ' "  •  T h i s  r o l

printer  f r c
I n s t e a d o f

'OC• a  sin(
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•  Autornati.
listings. PRItsi2e alternat
using binder
•  Form f e
available on
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al*  Comma

M I  2  W a t f o r d  Electrort, cts:pipEec,..temsxv•  F u l l y  fu
wordproce

Highly acclaimed at The ACORN and ABCS p i e t i c l  oMICRO USER Shows. What do the independee muanplau
press say? .

Good value for money -  Beebug Aug. '83
A very worthwhile package -  The Micro User
You'll be buying a very powerful package -
Personal Computer News
Superior DFS; Excellent disc sector editor -
Computer Answers k  highly sop

3COV iding st
Without a doubt, the most sophisticated N S  ) l u s  windcn
Software yet written for ABC Micro Computer, o s w O R D  c
This powerful new DFS is fully compatible witeraphic coo
ACORN ()FS yet has much increased power ()anode 7  *pi)
to additions, carefully designed to make life o G I M A G E  I.
easier in normal use. It consists of over 14K of h i c  scrl
efficiently written machine code. I t  is entirely l e s  FL
contained and so does not require a utilities b l e - h e i c
to function. V o n a !  pa

,nly need E

Please write in for full technical specification rvam<5acteari:

PRICES: r c L u M m o b e s t s i z e g i
CIFS (Disc Filing System) ROM f b t h e r  dumt

screen mor

Complete Disc Interface Kit includirbe: gRir<ee<i -ns:e-3n:
DFS R O M  &  Fitting instructions I% x  ._ min

of thDisc Filing System Manual, Comprehensives rideow5C:eae m  l
clearly written f  7.50 frloigiven_

•  P  Physi
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E Contr
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THE ULTIMATE DF
FOR BBC MICRO

by

Watford' s DFS is exclusively available from
Watford Electronics. We do NOT retail throu
dealers. Every ROM carries a label with our
and a serial number.

Now available:
Acorn DFS Kit

2764-250nS (AK ROM)
27128-250nS (16K ROM)
6116-150nS 12K RAM Low Power)
6264-150nS (8K RAM Low Power)

BEE

en or
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•  Automatic fanfold page margins. Puts gaps in
listings. PR1NTed text etc to skip the folds. The gap
size alternates to  minimise paper wastage when
using binders,
• Form feed a n d  re lated commands, m a d e
available on ALL printers. Can also provide a left

•  User defined characters embedded within text
are printed as on VDU.

l e c t r a r l i a l  NEC, M X 4 X ,  L P  V I I / D M P 1 0 0 .  D M P 2 0 0 .
S t  Commands select option for  GP100, STAR,

Operates with Parallel and Serial Printers.
•  Fully functional with the popular WORDWISE
wordprocessor.
Supplied complete with a comprehensive 50 page
manual.
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WATFORD'S
BEEB PRINTER ROM

''Makes Printing Childs Play'.

, Are you led up with not being able to unravel your

'printer manual and use all those features you paid

for? Need sensible paging for use in the creation of
booklets? Then you certainly need our Beeb Printer
ROM.
A machine code printer utility in ROM.

• • 'Single' key operations, ,replace control code
sequences for underline, font and size selection,
paper movement, etc. Up to 30 come pre defined,
without effecting normal In key usage.
•  This rom al lows e a s y  control  o f  y o u r
printer from ' W i t h i n '  W O R D W I S E  t e x t .
Instead of long escape sequences, you just
'OC' a single n u m b e r  t o  Select ,  Under l ine ,
Print Styles, etc.

Price: E24
(When ordering, please specify printer type)

DUM POUT 3
A highly sophisticated machine code ROM
providing screen to  printer dumps in any mode,
pkis window setting utilities and two new
°SWORD calls that al low you to use the Beeb
graphic coordinate system for plotting or testing
mode 7 'pixels'.
*WAGE Ultra sophisticated dump of any
graphic screen, using up to 8  tones.
Handles FULL M O D E  7  tex t ,  graphics.
double-height and colour and mode 8. 14
optional parameters. using 'prefixing' so that you
INA need specify the ones that you want. The
parameters include:
•  V<scale>. H<scale>. These are both 2 byte
numbers giving you very fine control over the
dump size from minute to enormous, Unlike
other dump ROMS, scale does not vary with
screen mode,
•  A <0-3> Dump rotation O. 90.  180. 270
degrees.
111 Kindent> Set gap from left edge of paper.
•  X ernin> <  max>, Y < m i n >  <max>.  The area
of the screen dumped is that in the graphics
wiedow, alternatively these parameters may be
Oven.
•  P Physical colour values used for dumping.
(Otherwise use a negative scale, i.e. whi te prints
• darkest]
•  I  Two tone dumps for higher resolution.
•  M <mask> 8  bits controlling colour masking.
•  E Contrast expansion. Makes mode 7  text
characters and separated graphics stand out
more clearly from the background.
•  C All mode 7 graphics printed as reduced size
dumps.
• •OWINDOW Draws graphic window on
screen, its size arid position can then be altered
using the cursor keys.
•  'TIMAGE <indent > Does a fast, text only
dump of the text window in any mode.
•  'TWINDOW As GWINDOW but for text,
DUMP OUT 3 gives you ALL o f  the GIMAGE
Wilities listed above and GWINDOW in mode 7
as well, not just hi-res modes.
Ideal for CP80. GP80. DP100, GP250, STAR.
KAGATAXAN, NEC, SHINWA, CP80, GEMINI,
EPSON MX/RX/FX, LPVII,
OMP100/120•200/400 Printers.
Comprehensive Manual included O n l y  E 2 2
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MODEM 84
For BBC Microcomputer

With the launch of Watford's MODEM 84
you can now hook into PRESTEL.
MICRONET, HOMELINK, TELECOM GOLD,
etc., for about the cost of a good tape
recorder. Prestel gives you access to an
incomparable database covering almost
every subject under the Sun. There is
Micronet with lots of free programs that
you can download and run. Details of Clubs
and User groups, a diary of meetings and
exhibitions, news and reviews, technical
information, etc. There is Homelink with
On-line banking. And there is armchair
shopping, travel information, Entertainment,
World News, Sports News, Business News,
Weather information, Electronic mail and
lots more. The basic Prestel subscription is
only E5 per quarter for domestic user and
at off-peak times there is no charge for
access time. Can you afford not to be part
of this revolution?
Now using the latest techniques and the
new generation of Modem chips, Watford
have developed a Modem that is newer,
better arid yet cheaper than any on the
market.

Compare the Specifications.'

MODEM

•  Direct-connect Modem using EIT approved
isolation components.

•  Ful l  Duplex V23 operation for Prestel and
TELECOM GOLD operation (1200/75 Baud),

•  User-to-User half duplex 1200/1200 Baud
operation with AUTOMATIC SEND/RECEIVE
switch (BEWARE -  most MODEMS switch
manually between send and receive, which
precludes the use of intelligent user-to-user
software].

•  Simple single button operation and
comprehensive LED status display.

•  Attractively finished. Sized to sit on the Disc
drive.

FX80 PRINTER
DRIVER for VIEW

Do you want to use Italics or Enlarged
Characters with View? French or German
Characters? These and other FONTS from FX80
character sets can be accessed using our Printer
Driver wi th VIEW The disc contains an example
as well  shows how to use. Available on 40  or 80
track Disc O N L Y :  E9

EPSON DUMP ROM
A specially designed Dump ROM for EPSON RX.
FX and the new Kaga KP810 Printers. Will
accurately DUMP all Screen modes including
TELETEXT, GRAPHICS and DOUBLE HEIGHT.
MULTITONE DUMPS are also supported. Simple
single command (*SCDUMPI operation.

Only: E20

NEW SUPER PRESTEL
INTERFACE ROM

Fully compatible with Watford's MODEM 84 as
well as with PRISM and most other Modems.

•  Supports full Prestel Colour Alpha and
Graphic Characters including Double Height,
Flashing, Conceal/Reveal,
•  Called by simple •PRESTEL command D isc
and Tape configurations fully supported.
•  Telesoftware downloader included.

•  Comprehensive MAILBOX facilities includingoffline editor.

•  dAesuitroedi..ogon sequence, can be burnt into ROM

•  Unique ' TA G "  facility allows tagging and
recall o f  interesting pages -  avoids the common
and annoying 'NOW WHERE WAS THAT PAGE'
problem.
•  Page load and save to tape or disc. Pages are
automatically saved under Page Number
reference in a 'FRAME' directory.
•  Pr in t  page options are ASCII only (i.e. wi th
supression of Graphics) -  fast and works with
any printer -  as well as a ful l  graphics dump for
the popular Epson printer.
•  'USER' function call built  into interface with

ospuer5ciialist add-on routines (your own as well as

•  A l l  the above facilities available from Function
Keys. An  overlay is provided giving simple yet
comprehensive guidance to  the key functions.
•  Comprehensive instruction manual supplied.

FA M E S :

SOFTWARE R O M  incl. Comprehensive
Manual

M O D E M  84 (w i thou t  sof tware

M O D E M  84,  S O F T WA R E  R O M  and  Operat ing
Manuals O h i l l f z E 8 2  lE2 cam/

(Please al low unto 28  days for delivery)

Please write to Watford Electronics for full
details. Order and Application Forms.

TINY PASCAL for BBC Micro E 5 9

VIEW
Wordprocessor (New version) f  49

FORTH ROM for BBC
This superb WIG FORTH) compiling language
now available in ROM. Simply plugs into one
of the ROM Sockets. Manual included. E 3 3

E20

E62
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WONDERFUL
WATFORD

TWO DATABASE SOFTWARE
for BBC MICRO

DISCDATA
At last for BBC Micro Disc users, Watford
Electronics have produced 'DISCDATA' which
must be the most versatile general database at
the price on the market. The length of your files
is restricted only by the space on your disc. You
can have upto 20  fields with 'page' length
records of upto 254  characters. The program is
completely menu driven obviating reference to a
manual although written guidance is given with
the program. Add and delete records, amend
title, field names and records, sort on any field
and search for any record or group of records in
any field. You do not need to abandon or rewrite
your files if you wish to add additional fields or
extend the length of any field, the program will
rewrite the files for you. Your files can be in any
drive, Output can be in 40. BO or 132  character
width with Printer routines. Two forms of output
are provided for horizontal for label type output
and a tabulated output with title and headings.
What is more, the selected fields can be placed
in any order on the screen. In the horizontal
mode you can scan backwards or forwards with
wrap around effect_ Output can be started or
stopped anywhere in the file, There is automatic
totalling on decimal fields and an automatic
count of the number of records output.
Now with extra 3  features: Allows string search;
Calculations can be done on numeric fields:
Create Sub-Files from the main File.

On disc at O n l y  El
It has to be the best value.

FILE-PLUS
Now even more powerful with the added facility
of a SHELL SORT on any field. This must make
DATA-PLUS the most powerful and versatile
Database to be found on BBC Micro.
A 16K ROM containing the most flexible and
easy to use disk based Database system on the
market. A database may occupy your total
on-line storage capacity. You may design any
number of data entry forms using a "paint'. on
screen technique. Forms may be upto 3  screens
in size. A form may be used to Add.
Delete, Update, Print and Spool records from
your Database. Cluick search facility on any text
field. A query language provides full maths
support ( - ,  4 .  /, • ,  4 -9999999999 .9999 /  and
compare facilities 1-, < > ,  > = .  &,  I) when
used with the keywords -  Assign. Compare.
Display, End, Gem, Iff. 1ft, Print, Read, Search.
Spool and Update. Full printed output control via
embeded commands. Supplied with 70  page
manual and fitting instructions.

40 M ICRO USER September 1984

Only £43

BUFFER & BACKUP ROM

A very versatile firmware. An ideal ROM for
engineers. programmers, teachers, students. etc.
*  Converts your Sideways RAM to a 4K or 16K
BUFFER for a parallel printer. 'Uses •  FX5,3).
(You no longer require to purchase expensive
(C100-0 Printer Buffers.)
*  Dumps selection of Disc files to Tape.
*  Makes backup copies of tapes onto Tape.
Disc and Hobbit.
*  Displays contents of a chosen paged ROM on
screen.
*  Menu  display on 'shift-break' using ROM
Filing System.
*  Comprehensive Manual
Simply a give away at

Cashbook Accounts
Final Accounts
Invoices & Statements
Commercial Accounts
Mailing List
Database
Stock Control
Home Accounts
Beebcalc Spreadsheet Analysis
Beebplot
Payroll

E2 2

GEmiNrs  BUSINESS SOFTWARE
(52
C52

E17.25
(17.25
(17.25
E17,25
£17.25
C1725
C17.25
£17.25

£39

N.B. All the above Gemini software is on tape.
For Disc Based 140/80 track) please add C I

PEN PAL—VERSATILE
LIGHT PEN
SOFTWARE

•  Enioy, Explore, Educate
•  Pixil, Line, Character Definition
•  Free hand drawing
•  Al l  Colours -  MANY Special Effects
•  Fill. Refill and Stripes
•  User defined "Brushed Strokes- plus

Character definer
•  Grid, Scale, Perspective aids
•  2  TO 200  Points palletable in one Design

with Circles and "RUBBER BANDING-
•  Move  design/character to any screen position
•  Save and Load screens, User defined Graphics

and line drawings for video titles. Own
programmes, etc-

•  Many Educational uses
•  Instruction booklet included
•  Full software support for •'CUSTOM USE-
•  Works with Watford, RH, Acorn User, DIY,

and many other LIGHT PENS
•  Available on DISC or TAPE

Price: Tape E10; Disc £11

DISC EXECUTOR
D i s c  E x e c u t o r  lour most popular
software i s  a highly sophisticated disc utility.
which allows you to transfer all tape based
software that we know of onto disc. You no
longer have to  throw away any of your cassette
based software on acquiring a disc drive. It
handles 'locked' programs and allows you to load
full length adventure type programs lie, up to &
6E blocks/ and programs that load below 81E00.
It is very simple to operate (full instructions
supplied). It saves you your valuable time and
money too. Our Disc executor is not a Replica,
its the 'Real Thing'.
Available in both 40  and BO track discs. Please
specify when ordering.

Only: E10

ROM MANAGER

ROM

fey

This unique piece of firmware has been designa: The most P°well
to allow the USER to m o n i t o r  ROM yaccess tfie BB C Micros i
Sideways Rom Paging facility to the full Th,f  all the normal .n
Commands our ROM MANAGER adds to you relocating, facile
computer are concerned with 3  aspects of RI saeeen editor ell
use: m e m o r y ,  entenrassembler mner
1. R O M  CONTROL -  Ability to activate a: I n  use as a deb
random any of the ROMs present in the Mice a total emulatio
2. BBC MICRO's  S TAT U S  -  e.g. Checksemi urge to set a br
any ROM. and the Filing system currently sow- you can even
3, R O M  D E V E L O P M E N T  -  Allows main resenting location
to be used like Sideways RAM. c o n t e n t s .  The s
The Commands available are: o f  sideways RC
•CHECKSUM -  generates a CRC for the e a s i l y  be run frithere 13FS andspecified ROM,
*DIRECT -  allows you to pass a particular u s e d  in total er
command to the specified ROM. B e e b m o n  can e
•EXAM1NE -  allows examination of the norecan nest Beebe
ROM. t h e  memory siz
EXPLAIN -  gives detailed description of thelworkspace, loci

22 FX codes. o n  the 1 M H z  E
*FILE -  passes the command directly to the zero page work
currently selected filing system. B A S I C I  can um
•FUNCTION -  displays the string currently H o w  does it ac
programmed onto the function keys. I n t e r p r e t e r  all g
* INCLUDE -  allows he main memory to te,iln a vertual BB
for developing ROM software without need x like the ROM 14
purchase expensive sideways RAM. b y  your prograi
' M O D I F Y  -  any location in memory is disalain Beebmon's N
and can be modified with this command. a l l o w s  immedit
* N A M E S  -  displays the names of any residirlevel by ctrl-es.
ROMs b e i n g  excutert
*RAM -  allows the command to be passec p o w e r  and flex
directly to the 'RAM based ROM'. c l e a r  and detai
•REMOVE -  turns off the 'RAM based ROM for money pric,
option.
*SPECIFY and *DEFAULT -  specifies thee
ROM and passes the named command to tie
default ROM specified.
*STOP and *START -  allows the named R
be disabled or  enabled, preventing clashes
between ROMs.
•S T A T U S -  provides information about the
ROMs inside the BBC micro, including the
number, the name of the ROM, its length,
whether or not i t  is enabled and supports
language or service entry points.
*VALUES -  outputs information concerning
status of ROM MANAGER e.g. the socket
number it occupies, the number of active R
with a higher priority than itself, the current
system.
*VECTOR -  the same function as •DIRECT.
provided in case •DIRECT clashes with oth
ROMs.
In our opinion this ROM is one of the most
useful utility ROMs available on the market.
is a must for anyone using ROM based so

Price: Only t

ADE
The complete program development package
16K ROM. A must for all the Assembly
Language Programmers.

SPECIAL OFFER E49

ACCESS HOT LINE
Tel: 0923 50234
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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
tor ROM yet written for BBC Micro, I t  has

all the normal memory editing, moving and
relocating facilities, plus all editing is with a full
Screen editor allowing scrolling up and down

mory, entering in Hex, ASCII Or standard
mbler mnemonics.

use as a debugging tool, you run code under
total emulation system. Everfelt a desperate

wile 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 Beebmon and from
there DFS and other sideways ROMs can be
wed in total emulation mode_
Beebmon can even run itself, In so doing you
Can nest Beebmon up to a level l imited only by
the memory size. Beebmon uses 256 bytes of
workspace, located anywhere in memory, even
on the 1MHz Bus. Beebmon effectively uses no
zero page workspace, so your program (e.g.
BASIC) can use any or all o f  the base page.
How does it achieve this? By providing a 6502
interpreter all programs running under i t  exist
In a vertual BBC, so special memory locations
Ow 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 Beebmon command
level by cid-escape no matter what code is
being muted at the time. Al l  this exceptional
power and flexibility is complemented by a
Clear and detailed manual included in a value
for money price of:

E22

Disassembler Rom
14 3  5 0 /  t i t  /  04

6 0  •  '  G  • 1
sti

+ •  t ,P SV
IN,P-

1 1 1 1 W i a l t
SD 1 0

3$ 1 O S
S t  0 3  M A ,  50 ,— 6 1 3 3

i eISS 6 3  S T A  01
1,33.1 AS DT 1 _ 1 5 . 5  07
011..9 5 3  03  • ,  A M  1353
I53315 10 06  N M _  1.053
M U  3 6  I  s r r
1:30, 65— 31) 63  I I .  Jo& 1 0 1 . 1
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Discover the hidden secrets of BASIC arid the
OPERATING SYSTEM wi th  this easy to use
programmers tool.

ROM based machine code Disassembler for
the BBC micro, I t  enables machine code

rams to be listed in BASIC/DUMP format
thus is the perfect complement to the built

assembler, I t  allows Sideways ROMs, files on
a* or tape to be listed, and also has a
mprehensive editor, allowing mnemonics to be
tired directly, as well as HEX, DECIMAL ASCII

erin BINARY memory editing, There is also a full
t of labelling facilities available tup to 3,200

labels), with the major locations and routines
Ireacty labelled.
vs DIS-ASM enables any monitor program,
ch as BEEBMON to be used to much greater

elect as it is not necessary to  disassemble
mory each t ime the display is altered.

ONLY

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

Wordwise
Without doubt a very sophisticated piece of
software for the BBC Micro, I t  has all the
features of a professional word processor yet is
easy to use.

SPECIALOFFER THIS MONTH: E 3 2

THE
INVESTIGATOR

Now you can make up back-up copies of all your
Discs. Put the precious originals away in the safe
and use your duplicates,
See what your 8271 can dot With Watford's
Investigator you can find out  about track
formatting, sector length, etc. Investigate your
disc and then make up your back-up copy.
Disc based software includes a comprehensive
m a n u a l .

P r i ce :E15
(Please specify 40 or 80 track when ordering]

LIGHT PEN for BBC Micro

This versatile lightpen is very easy to use. It
allows you free hand drawing in all colours. Has
Special effects facility and many educational
uses. An ideal and easy way of communicating
with Micros for Children.

Only: E20
(Price includes our highly sophisticated PEN PAL
Lightpen software on Cassette, Please add ( 2  for
software on Disc)

GAMES SOFTWARE
ADVENTURE QUEST(L9)
COLOSSAL ADVENTURE (L9)
CHESS
CHUCKIE EGG
CRAWLER (WESOFT)
CROACKER
DUNGEON ADVENTURE (1.91
Escape from MOONBASE ALPHA
FELIX in the FACTORY
GALACTIC COMMANDER
KILLER GORILLA
MUNCHYMAN
MOONRAIDER
MUSIC SYNTHESISER
PENGO Watford)
SNOWBALL (1.9)
SWOOP
Twin Kingdom Valley
747 FLIGHT SIMULATOR

E8.50
E8.65
£6.95
C7.90
E5.00
E6.95
E8.50
E6.95
£6.95
E5.95
E6.95
£5.95
£8.95
E8.25
E6,95
£8.50
C8-95
£8.25
E7.75

Waford Electronics'
32K RAM

EXPANSION BOARD
FOR THE

BBC MICROCOMPUTER
Now Watford Electronics brings you the
latest state-of-the-art memory expansion
board fo r  your BBC microcomputer. This
compact board which fits inside the
computer does not just give you 16K or
even 20K o f  extra RAM, but a massive
32KII!

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. For instance you could have
MODE 0/1/2 GRAPHICS AND 28K OF
PROGRAM SPACE. The extra memory can
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 80  column display
mode while printing is going on — TWO
JOBS DONE SIMULTANEOUSLY!!!  (an
equivalent printer buffer would cost you
E115+).
•  The board is compatible wi th a vast
range of  software and hardware available
for the BBC microcomputer, including our
ROM expansion board and double density
DFS.
•  The board is extremely easy to fit. I t  is
supplied complete wi th a comprehensive
manual and ROM based software wi th full
*HELP messages.
SPECIAL INTRODUCTORY OFFER

Only: E79 (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
Graphpad. Ideal for Educational use. Supplied
complete with Cables. Manual and a two
program cassette.

P r i ce :E115

SURGE PROTECTOR Plug

Safely eliminates dangerous voltage surges
During a thunderstorm, a nearby lightning
strike can induce high voltage spikes in the
voltage supply or fluctuating loads can also
result in transient overvoltages which i f
unchecked, lead to expensive data
corruption/loss. Our surge protection plug wi l l
provide the necessary surge protection_ Simply
replace your standard 13Amp mains plug with
the surge protection plug (which is almost the
same size). Ideal for computers. Hi-Fi systems,
precision instruments, fridge freezers, etc. Max.
surge current 2KAmp: Max, Voltage 2 5 0  Volts.
A must for all serious computer users,

Price: E8.95
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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  E 5 . 9 5
40 Educational Programs for BBC   E 5 . 9 5
100 Programs for BBC Micro  £ 6 . 9 5
Cassette version of above   E 1 0 . 0 0
6502 Application Book   E 1 1 _ 9 5
6502 Assembly Language Program   E13.95
6502 Assembly Language

Subroutines   E 1 4 . 2 5
6502 Machine Code for Beginners   [ 5 . 9 5
6502 Software Design   E 1 0 . 5 0
A young persons guide to BBC Basic ... E4.50
Advanced Machine Code Technique

for BBC  E 7 . 9 5
Advanced User Guide for
BBC Micro     E 1 1 . 9 5
Advanced Graphics with BBC   E 9 . 9 5
Advanced 6502 Interfacing   E 1 0 . 9 5
Advanced 6502 Programming
Assembly Language Programming on

BBC Micro   E 7 . 9 5
Advanced Programming Techniques

for the BBC Micro   E 7 . 9 5
BBC Basic   E 7 . 9 5
Assembly Lang. Prog. on BBC   £ 7 . 4 0
BBC BASIC   £ 5 . 9 5
BBC Basic for Beginners   E 6 . 9 5
BBC DIY Robotics & Sensors  [ 6 . 9 5
BBC Forth   E 7 . 5 0
BBC Lisp   1 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   E 6 . 9 5
BBC Micro Programs in Basic   E 5 , 9 5
BBC Micro R O M  PA G I N G  System

Explained   E 2 . 5 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 PCW Software (BBC)   E 5 . 9 5
CP/M Users Guide   E l  3.95
Creating Adventure Programs on

BBC Micros   E 6 . 9 5
Creative Grap)•;cs Cassette (Acornsoft).

Has 36 gra c s  programs   E 8 . 9 5
Creative grapl s  on BBC Micro   E 7 . 5 0
Complete Prc.,,rammer for BBC   E 5 . 9 5
DISC F I L I N C  S Y S T E M  (DFS

Operating Manual for BBC   E 7 . 5 0
Discover BBC Machine Code   £ 6 . 9 5
Discover FORTH   E 1 3 . 9 5
DIY Robotics & Sensors with BBC  E 6 . 9 5
Further Prog, for BBC Micro  E 5 . 9 5
FORTH Programming  E 1 4 . 4 0
Functional Forth for the BBC Micro   E 5 . 9 5
Games on your BBC Micro   E 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)   E 7 . 5 0
Graphics on BBC Micro   E 6 . 9 5
Hobbit (Book and Cassette)   E 1 4 . 9 5
Introducing the BBC Micro   E 5 . 9 5
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   E 6 . 4 5
LISP   E 9 . 2 5
Logo Programming   E 8 . 9 5
Mastering VISICALC   £ 1 2 . 4 5
Mastering CP/M   E 1 3 . 6 5
Micros in the Classroom  C 4 _ 9 0
Programming the 6502   E 1 1 . 9 5
Programming & Interfacing 6502 •   E 1 6 . 0 0
Programming the BBC Micro   E 6 . 9 5
PASCAL   E 9 . 2 5
Programming for Education on BBC   E 5 . 9 5
Structured Prog. with BBC BASIC  E 6  50
The Complete FORTH   E 6 . 9 5
The BBC Micro Book, BASIC, SOUND

& GPAPHICS   f  7.40
Using Floppy DisCS with BBC Micro   E 5 . 9 5
Using BBC Basic   E 6 . 9 5
Using 6502 Ass, Language   E 1 4 . 5 0
Wordstar & CP/M made easy  E 6 . 9 5
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DOUBLE DENSITY BOARD
We are proud to announce the launch of our
Double Density Board for the BBC Micro. The
ODFS software that we supply is a version of
our highly acclaimed standard 16K DFS for the
BBC Micro. It hes all the features of the single
density DFS_ Allows single files upto 359K. I t
will automatically tell whether a single or double
density disc is being accessed, as well as
allowing the option of  reading 40  track disc on
an 80  track drive, Now on your 80 track Double
Sided Drive you wil l  have 720K storage instead
of the usual 400K and with higher speed than
ever before {of course this is a BONUS at NO
EXTRA COSTI.
Complete Double Density Upgrade un i t  wil l  cost
same as single density Xit.

Delivery 4 weeks (approx)

D ATA RECORDER 8t
ACCESSORIES

Top quality Slimline, portable Data Recorder for
computer use. Mains/Battery. operated with
counter f 2 2 . 0 0
DATA RECORDER CABLE
For our Data Recorder to BBC Micro £ 2 . 5 0
D A T A  C A S S E T T E S  Top grade C12 Data
Cassettes in library cases. 3 6 p

ATTACHE CARRYING
CASE for BBC Micro

These At tache Carrying cases a re  attractively
finished in mottled antique brown leatherette. A n
ideal and  very  safe  w a y  t o  car ry  you r  B B C
Microcomputer. P r i c e : C 1 2 ( E 2  cart)

This space reserved
for our

'Launch of  the Year'
Hardware

This space reserved
for ye t  ano ther
launch o f  ou r
Hardware f o r  the
BBC
Microcomputer.

-  to be unveiled at
the Acorn User
Show OLYMPIA -
LONDON, August
1984.

VOLTMACE'S DELTA 14
Hand-set

Price: 'Delta 14 Hand set
ADAPTOR MODULE
TRANSFER PROGRAM

JOYSTICKS for BEEB

Two versions available:
SINGLE: Player type
TWO Players type

E12.50
E12.55

Tape E5.10
Disc E7.95

E7.00 each
E12_00 per pair

• v . . . M .  L W

PLINTH FOR BBC MICRO

Protect your micro from the weight o f  the haute
Tv/monitor This sturdy plinth is attractively
finished in BBC colour. A i r  vent slots have been
provided to allow maximum air circulation_ It
be used to support a monitor or a printer. The
micro slides underneath comfortably. A must
every BBC Micro owner, specially for those
have to move/open their computer frequently.
Single Decker E l l  (cam f  1.
Double Decker £20 (cart f  2.

PLINTH FOR PRINTERS
Keep5 your desk tidy. Place the printer on the
plinth and the paper underneath. Finished in
BBC colour.

4 WAY MAINS
DISTRIBUTION SOCKET

READY-MADE LEADS
CASSETTE LEADS 7 pin DIN Plug
to Spin DIN Plug + 1 Jack Plug
to 3 pin DIN Plug 1  Jack Plug
to 7 pin DIN Plug
to 3 Jack Plugs
6 pin DIN to 6 pin DIN Plug (RGB)
Monitor Lead. BNC to PHONO
Disc Drive to  BBC Micro Power Lead
Single: E-3_00 Dual £3 .75

RGBIEI PIN DIN)
RS423 (S pin Domino)
Cassette (7 pin DIN)
ECONET (Spin DIN)
Paddles )15pin 'D'i
BBC Power Plug 8 way
Disc Drive Plug 4 way

OW TV

=  - =

C10 (cam f t

MISCELLANEOUS
CONNECTORS

Plug.
30p
40p
25p
20p

' lop
80p
75p

Prices subject to change without notice and availability.
OME-

IPTED.
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
GOVERNMENT  A N D  EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDERS ACCE
CARRIAGE: Unless stated otherwise, please add 75p to all cash orders.
VAT,  UK customers p lasm add 15% VAT  to  Itta total cost inc4. Csevtaga.
SHOP HOURS:  5.00sm to 6.00om. Monday to Saturday. lArnols F r e i  Car Parking Spaces)
A m m i r s e o t t y . , d s e l o , N L  t n . . S  . A 1  L A  - - - - •

A highly versatile space saving solution when

-
multi-power outlets are required. Can be wall
floor mounted Ideal for Micro Computer and a l 14E,
 peripherals application. Prevents you getting a T h
dangerous tangle of  plugs and adapters.

Only: E9.50iour  m ore is no
ods
Ilution

f2,Nr a bettelUse
a n :  H i p
f2.01
n i o m p u t e r  r'
E30C " I t

solutior
ina

Id text ol
ear,iegil
itrovite(socket,

45p aestions
Sop
65p
" P 215p 10 pixels)
- - n g o i o v

Th
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id most 0

H I  REEF
INOLt ,TION

L  Watford Electronics ,uptnEH.1

T

IDE"ANI,
Dept. BBC, Cardiff Road, Watford, Herts, England V
Telephone: 0923 40588/37774. Telex: 8956095
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45p
50p
65p
30p
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"There is no doubt that the JVC range of ECM
lour monitors is excellent value for money .  .
re is no loss in quality of picture after long
ods a n d  remember, as more and more
lution is available with new micros, the need

a better display will be that much greater."
High recommendation indeed from Personal

)uter News. Meanwhile Acorn I Iser said:
"It seems that all 'normal' and 'medium'

lution monitors, including the Sanyo, are
ply inadequate to deal with the Beeb's graphics
text output T h e  JAC was excellent, giving
• legible results W a s  the JVC better than the
ovitec?* Would I buy one? Yes to both
stions."

Our RGB high resolution colour monitor (580 x
pixels) sells for £229.95 (excluding %AT) - that's a
ng of owr.C100 compared with other leading monitors

similar specifications.
The unit has a 14" screen and is suitable for the

Micro, Electron, Sinclair QL, Lynx, Uric, Apple, IBM
most other leading micros.
)El. REFERENCE
-SETION

T.
0  BAND WIIYEll

KAY
I' P IM
'T. VIDEO

HIGH RESOLUTION
THAT COMES

MIRY RECOMMENDED.

1302-2I  IiW Rt.-solution
580 x •I'Li Pixels

22t1,240%. 5060112.
Minimum 19.51o. Maximum 22.5ky
10M112.

characters by 25 lines
0.41mm

Arialloguelli Input
Separate Sync on ItG.B, Positive or Neh'it ir

ETERNAL CONTROLS O r V o l f  switch arid brightness control

And naturally there's a year's full guarantee.
If you order your monitor by post, you'll receive it

within ten days by courier service.
Simply post the coupon below to: Opus Supplies Ltd.,

158 Camberwell Road, London SE5 OEE. Or telephone
01-701 8668 quoting your credit card number, Or, of course,
you can buy at our showroom between 9.00-6.00pm,
Monday-Friday 9.00-130pm, Saturday "mierovitec Cub 14" monitor.

.16: Opus Supplies Ltd., 158 Camberwell Road, London SE5 OEE.
Please send me:

H i g h ResolutioncolourMonitor(s)a t
1229.95 each (ex. VAT),

M e d i u m ResolutionColourMonitor(S)at
1179.95 each (ex..VAT).

C o n n e c t i o n lead(s)a t16,00each.
I understand carriage per monitor will cost an extra 1700.
(NBA High Resolution Monitor including VAT, lead, and carriage
costs 1279.39. A Medium Resolution Monitor including VAT, lead
and carriage costs1221.89)-

lenclose a cheque for 1 O r  please debit my credit card
account with the amount ofE, M y  Access/Barclaycard
(please tick) no. is
Please state the make of your computer
Name
Address

U s .
Telephone  i r m s  supplies Ltd.

BU 2 7
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SCRUK) SETTING NEW STANDARDS
1881)1R 11)1)A1 •  0 8 4 1 ) 1 I 4  00)1) %1PRI% I II)SHIRR0M! IN CUSTOMER SERVICE •
!4 R  I I I  I I )

ON LOW PRICE SPECIALS FROM 1199
EPSON RX80 (DOT MATRIX)  g 2 . 4 k 1  E 1 9 9 „  VAT -(228 .85

EPSON RX8OFT (DOT MATRIX)  p a s -  E 2 3 9  „  VAT.E274•85

M i l i ;  I RA 77-- E P S O N  FX80 (DOT MATRIX)  g i t a g -  E 3 2 4  •  VAT.E372•80

EPSON MX100 (DOT MATRIX)  t i t - 7 5 -  E 3 6 5  „  VAT -C419 75
..

REI E P S O N  RX100 (DOT MATRIX)  V W  E 3 8 5  *VAT.
C442.75

EPSON FX1 00 (DOT MATRIX)  g 5 6 9 -  E 4 9 9  *  VAT.E573 85

NEW CanoliPM0'000 £269.00
+ VAT= E309.35

80 cols; High speed printing, 160  CPS; bi-directional
logic seeking; 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;
high resolution graphics; handles various forms, roll
paper, fan fold, single sheet and multipart copy paper.+

ALSO AVAILABLE AVAILABLE THE CANON PW1156A as above but W. cols E369.00 C424.35

PHONE 0730 68521 INCLUDING SUNDAY!

WE WILL MATCH ANY GENUINE PRICE ADVERTISED
SCRUK) IS NEVER BEATEN ON PRICE

MANY MORE PRINTERS F I D E L I T Y  14” COLOUR
AVAILABLE 1,000s OF M O N I T O R  &
BARGAINS C O M P O S I T E  VIDEO
SEND NOW
FOR THE
FAMOUS
SCRUK)
CATALOGUE E 1 8 9 . 0 0  0 1 7 . 3 5

24 hour nationwide delivery by Sectnicor E9.50 -4- vat. Bankers Orders; A D V A N C E ,
Building Society Cheques; Postal Orders; - same day despatch. All T E X A S  E T C
orders covered by the Mail Order Protection Scheme. Nationwide
maintenance contracts arranged. Educational discounts very welcome.M U M , '

••• LI 4

+ VAT.,

We have interfaces and cables
for all types of computers,
including CMB 64, Vic 20,
APPLE, m s  80, IBM, BBC,
SPECTRUM, DRAGON,
TANDY, SINCLAIR,
APRICOT, SIRIUS,
MONOTECH, QL,

FREEPOST
PETERSFIED D E A L E R  ENQUIRIES
HANTS GU32 2BR WELCOME WRITE

0 7 3 0  6 8 5 2 1  TELEX 86626 MYNEWS G F O R  D E TA I L S

CALLERS WELCOME SEVEN DAYS A WEEK TO OUR
SHOWROOM AT 12 HIGH ST., PETERSFIELD, HANTS

JUKI 6100 just E349'froTI=.35
20CPS: Bidirectional Et Logic
10, 12 ,  15  Et Proportional
Spacing; Wordstar cornpatable
2K Buffer; 13  inch Platen
Underline: backspace Et lots more
Centronics Interface Standard

OPTIONAL RS232TRACTOR AND
SHEET FEEDER

SHINWA CP80 E179.00+Ev2A0T5-58
Friction and tractor feed as
standard. 80cps.
Bi-directional logic seeking
13 x 9  dot matrix giving true
descenders, sub and superscripts
Italic printing and auto underlining
Condensed, emphasised,
expanded and double strike (can
be mixed in a line). Parallel
interface fitted as standard
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Part 17 of MIKE BIBBY's
introduction to programming

HAVE a  look a t  Program I  — you
should see that it's nearly identical to
last month's Program I V  with one
important alteration — all the variables
are real variables rather than integer
variables. That is, I've left off the %
signs.

10 REM 4#4 PROGRAM 1 sit
20 MODE 6
30 VDU 14
40 INPUT 'Maximum Number*, max
50 DIM squire(eax),cube(maxl
60 FOR loop = 0 TO lax
70 square(loopl=loopiloop
80 cubelloop)=loop*loopfloop
90 NEXT loop

100 FOR loop.0 TO sax
110 PRINT loop,

scloarelloppl,cube(loop)
120 NEXT loop
130 VDU 15

If you saved Program I V,  as I
suggested last month, all you have to do
is some nifty work with the copy key.

However, the change from integer to
real means a lot more to the micro than
just a missing character. You see, the
micro remembers, o r  stores, real
variables in a different way to integer
variables.

In fact, it takes up more memory in
storing a real variable than it does when
storing an integer.

This isn' t  surprising, since real
variables have t o  remember a l l  the
fiddly decimal bits, as well as the whole
part of the number.

The way we measure memory is in
bytes— as a rule of thumb, you can store
one letter in one byte of memory. So
ABCD would take up four bytes just for
its own characters.

Numbers are a  special case — I ' l l
spare you the grim details. Unlike
strings, where the number of bytes you
need depends on  the number o f
characters in the string, each number is
stored in a fixed amount of bytes.

Integer variables take up four bytes
each. Mind you, there's only so much
you can cram in there.

As we found last month, there's an
upper limit — though at 2,147 million I

Accuracy,
memory
or speed?

don't think we can complain much.
Beals, however, take five bytes each.

using what's known as floating point
notation.

Basically, what they t ry  to  do is
remember as many of the digits in the
number as possible, using four bytes —
almost like in integers.

The fifth byte stores the exponent —
that is how many tens you multiply by —
needed to change the four digits into
approximately the number you wish.
This is very similar to the 1E9 notation
we saw last month.

Notice the word approximately — this
method does its best, but i t  cannot
guarantee accuracy. After all, you've
only got one more byte to remember
things in than you had with the integers,
and yet you're trying to cover bigger
numbers and still include decimals.

To see what I mean try:
A=1.5551555555555555
PRINT A

You should get 1.55555556.
Okay, so it's not spot on b u t  the

error is well below a millionth.
Don't become complacent about this

high level of accuracy — nobody enjoys
receiving a gas bill for /63.99999999!

Run Program 1 and enter 1000. You
should get the same results as you did
last month when you ran Program IV.
(If you didn't save it, and want to check,
I've listed it again as Program II.)

10 REM f** PROGRAM II *14
20 MODE 6
30 VDU 14
40 INPUT 'Maximus number", •ax%
50 DIN squarelleaxX),cubeLmaxX1
60 FOR 1oopI20 TO max%
70 squarglloopncloopl*loopl
80 cubtUloopUzloop%*loop%#loop%
90 NEXT loop%

100 FOR 1°00:0 TO mad
110 PRINT loopX, squarg(loopU.

cubeXCloop11
120 NEXT loopI
130 VOU 15

Try running both programs entering
2500 as the maximum — use 2000 if you
have a DFS.

On Program I ,  which uses real
variables, you'll get the error message:

DIM space at line 50
whereas Program I I ,  which uses
integers, will give you:

Too big at line 80
The point is, when you D I M  a

numeric variable array, the micro is
bright enough to work out how much
memory you need in total — since i t
knows how many bytes each variable in
the array will take.

I f  you haven't got enough room you

September 1984 MICRO USER 4 5
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T1311111
Price E30 Inc v a t

Price E60 Inc vet. P lease specify 40 or BOT uti l i ty disc.

1TJ
(4[C!)] Iu3 v1112 JJt alta)twayLL14

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 ful l  6502 MACRO assembler a  dynamic text ed i tor  a f ront  panel debugging
monitor and disassembler. ADE comes complete w i t h  a  160  page comprehensive reference
manual and a uti l i ty/macro library disc. ADE can also be used with tape based machines.

The ASSEMBLER features macros wi th library facilities; nestable conditional assembly: f lexible
listing options 'wi th or without macro expansion): hex, decimal, binary and ASCII data formats;
dummy section; ful l  range of arithmetic and logical operators; symbol table sort and dump; f i 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  des igned w i t h  t h e  programmer i n  m i n d  f o r  wr i t i ng  b o t h  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 imi t  to document size; ed i t  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; s ingle step; breakpoints memory search and much more.

r .  ASM provides all the superb features of the ADE macro assembler on i ts own ROM.
The program source file may be written using any editor( even Wordwise or View!). Complete with
reference manual and uti l i ty/macro library disc. Use the assembler that professional software

L_

writers use.

Price E35 inc vat. P lease  specify 40 or BOT uti l i ty disc.

SPY2 i s  a front panel debugging monitor, disassembler and disc uti l i ty 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 ei ther  in  the  sideways ROM sockets o r  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 formatter as well as a non-destructive single
track reformatter.

In all SPY2 has a comprehensive set of 23 util ity commands. These are supported by an excellent
Reference Manual.

The SPY2 front  panel encompasses all the 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 wi th breakpoints. OSBYTE or CTR-F.

SPY2 features a versatile disassembler wi th  hex dump, fu l l  and intel l igent disassembly. Th is
identifies data areas in the program. these being displayed as a hex/ASCII dump. Operating system
calls are label led creating very readable code. T h e  powerful  trace facil i t ies enable program
instructions a n d  register contents t o  b e  t raced t o  pr in ter  wh i l s t  t h e  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 f inding byte patterns or  strings and free disc space. Files may be recovered by creating a
directory entry w i th  a l l  the  data concerning the deleted fi le. Directory entries can be  easily
amended using the •AMEND command. The •FORMAT command formats discs with any number
of tracks. A  verify 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  61900  and automatically downloading (and running) them.

The most comprehensive of all debugging/disc uti l i ty ROMs_

Dept B  1 2  Collegiate Crescent, Sheffield S10 2BA
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FromPage.
get the DIM space error message.

Now integer variables take up one
byte less memory each, so you get away
with dimensioning, o r  allocating,
enough memory f o r  y o u r  2500
variables. However you fall foul of the
limitations on the size o f  numeric
variables and so get the "Too  big"
message.

The reason I suggested 2000 for discs
rather than 2300 is because, when you
have a DFS fitted, it grabs some of your
micro's memory.

Since there's less memory left, i t
means the above "effects" happen
earlier.

This memory stealing habit of  the
DFS is why many programs need
"downloading" in order to run, This
means you load the program in, then tell
the micro the DFS isn't there and steal
back the memory!

If you have a DFS and get a Bad
Mode or DIM space message, it's six to
four on you need a downloader. See the
July 1984 issue of The Micro User for
the remedy.

To return to the subject, even with
integers, if you want too many variables
or elements in your array you'll get a
DIM space message.

However, accuracy and memory size
aren't the only differences between real
and integer numerics. The fact is,
integers are far quicker than reals at
doing sums.

To show this, well need to take a
rather fascinating detour. Try Program

10 REM eft PRIARAM III ***
20 MODE 6
30 TIME=0
40 REPEAT
50 UNTIL TIME:500
60 YOU 7

TIME is a  variable that the BBC
Micro increases by one every hundredth
of a second.

When you switch on the micro,
TIME is at zero, but it increases by one
every hundredth of a second.

You can change the value of TIME
by assigning it a value, as you would a
variable, but as soon as you do it keeps
on increasing by one every hundredth of
a second!

This is  exactly what we do  i n
Program

Line 30 set; TIME to zero and then

lines 40 and 50 patiently repeat doing
nothing at all until TIME equals 500.
You then drop out of the bottom of the
loop.

Line 60 then does a VDU 7 which
causes the micro to beep.

The whole thing should take about
five seconds -  at least to the accuracy

',integers
are far
quicker

than teals
at doing
sums'

with which you'll be able to press your
stopwatch!

To prove that TIME really is varying,
add:

45 PRINT TIME

Sometimes, however, although you
want to time something, you don't want
to fiddle with the actual value of TIME -
you may be already using i t  to time
something else, for instance.

This is no problem. All you have to
do is store the value o f  TIME in a
variable at the start of the timing period,
then keep on checking until TIME has
increased past the old, stored value of
TIME plus the period you're timing.

In Program IV we save the value of
TIME with:

3 0  t i l l . %  2  T I M E

We repeat until TIME is more than
500 greater than this same value, as in
line 50:

50 UNTIL TIME - Wel  5 0 0

The whole thing does exactly the
same as Program III without interfering
with the actual value of TIME which is

still t i ck ing  away i n  the  micro ,
increasing by one every hundredth of a
second.

To show the difference, add:
45 PRINT TIME

and run the program.
To return t o  our  discussion o f

Programs I and II, and the differences
between numeric and integer variables.
TIME allows us to time the difference in
speed between Program I ,  with i ts
integer variables, and Program II, with
its numeric variables.

We'll need to make some alterations.
Lines 30 and 130 will have to go -  after
all, we don't want to time the micro
waiting for us to press Shift!

Next add the following lines:
55 TINE • 0

and:

130 PRINT 'Tile taken was ';  TIME/100;
" seconds.'

These amendments should let us
know how long it takes to calculate and
print out the squares and cubes.

Try a  maximum o f  100 with both
programs and you should f ind that
integers are faster than numerics -
though not by much. In my case, it was
four seconds for integers as opposed to
4.38 for the reals.

When you think about i t ,  though,
we're not just timing the calculations,
we're also timing how long it took to put
them on the screen.

To make it fairer, lets get rid of the
printing-out loop, lines 100-120, in both
programs, with:

DELETE 100,120
If you now run both for a maximum

of 100. you'll see how much time was
taken up simply printing things out!
Also you'll see that the integer variables
are far faster than the mats.

My times were 0.54 seconds for the
integer and 0.88 seconds for the real -  a
saving of about 40 per cent.

So if you've got a lot of calculations,
and don't need decimal accuracy -  use
integer variables.

Incidentally, i f  you get other values.
don't worry.  I f  you use a  second
processor, for instance, the times drop
to 0.36 for integers and 0,59 for reals.

Well that's allfor this month N e x t
month i t s  l ime for  something com-
pletely dffferenti

September 1984  M I C R O  USER 4 7



CURES NQ
IN Inn? SOMME!

B-BASE: E25-8 Great Features SYSTEM FEATURES

SEARCH PARAMETERS = .<,>,>=,<= ,<>,INSTR
CALCULATE — Global or local totals and
functions using any valid BBC expression

WHAT IS A DATABASE?

It is a FILE which contains RECORDS.
Records consist of a number of FIELDS POWERFUL PRINTOUT OPTION—
containing the information—an analogy can Eliminates need for separate mailing
be drawn with a card index in which a box of program, Parallel/Serial Printout allows
cards is the file. Each card is a record and
each line on the card is a field.

setting of printer control codes, line spacing,
tabulation, Headings etc, plus label printing
with horizontal and vertical tab control.

SPECIFICATION REDEFINE—Titles, field widths, number of
1) Random Access—disc based, single or fields etc.
dual drives TRANSFER—Records from one file to
2) File Size-99K (40 track), 199K (80 track) another

—65,000+ records SEARCH LISTS—Allow creation of sub
3) Record Size—up to 2048 characters and Databases within main Database but
200 fields without having to save data again,
4) Field Size—up to 254 characters with DATE FORMATS-6 formats for printout
complete line scanning All timings and sizes are relative to ACORN
5) Access any record using Primary Key in DFS. Compatible with ACORN DFS,2 seconds WATFORD 1.3 and latest AMCOM Dn.
6) Holds-1200 NAMES AND ADDRESS
records on 100K disk All Disc Software now
7) Search —500 records on 5 fields in available on 3" disc—
60 seconds
8)Sort-500 records on 3 fields in add E3 to printed prices
60 seconds Send S.A.E. for detailed data sheet

BEEBSYNTH: disk E11.00
cassette E 8. CK)

A very powerful, easy to use sound
generating program for expert and novice.
Up to 16 envelopes can be defined and
saved. The envelope definer is easy to use,
control is through the cursor keys and the
effects of changes can be heard
immediately. When you have defined your
envelopes press 'K' for Keyboard and the
keyboard is transformed into a musical
instrument, but you control which
instrument Plays chords, not just single
notes, change pitch and duration etc.
A superb program that you can use
immediately. Unlimited sounds at your
disposal. Recommended by MICRO USER,
PCN, HCW etc.

GRAFKEY/GRAFDISK: disk E12.95
cassette O M

The 'GRAF' series of programs are, to our
knowledge, the cheapest entry to the CAD
(Computer Aided Design) field on the BBC
micro. Input is either joystick or keyboard.
All graphics modes can be used and altered
whilst running, the functions provided are:
Line, rectangle, triangle, circle, text (upper
and lower case), paint and colour pallet (8
colours and flashing). Drawing aids include:
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Alignment grid, circle copy, delete, free
memory, purge memory, variable cursor
speed, clear screen and redraw. Save
drawings to tape in about 20 seconds or to
disk in about 2 seconds.
Rubber Band is a very flexible line drawing
facility. Pictures can be saved and included
in your own programs, very easily.
GRAFDISK also provides a screen save
facility. Recommended by BBC MICRO
USER, PCN. ELECTRONICS & COMPUTING,
LASERBUG etc, used by universities,
colleges and business, as well as the
enthusiast.

SINGLE KEY: (requires 1.2 0.S) E5.00

SINGLE KEY ENTRY provides the user with
single key entry of all 66 keywords on the
BBC micro. Speeds up your program input,
it's just like having 66 function keys and it
only occupies 256 bytes. Compatible with
BASIC 1 & Basic 2.

VIEWpoint: E12.00

VIEW PRINTER DRIVER FOR EPSON FX80
Multi-page drive with print menu allowing the
setting of global (document wide) printer
functions at printer initialisation.

1) Multiple choice of highlight options
Including underline, italics, bold, enlarged,

C ares

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 &E00, those with up to 6
sections and those up to &6E in length eg
adventure programs. No waiting for 6
minutes whilst adventure programs load.
REPLICA II is very easy to use. The user
enters a name, how many sections and
whether CHAIN., RUN or' LOAD to load the
first section. Press play and let the program
do the rest, even a menu.
Think how much it will cost you to buy just 1
disk version of your favourite program—
REPLICA II which will hold up to 16
programs, limited only by the disc capacity.

proportional, condensed, superscript,
subscript.
2) Choice of any one of the nine language
character sets held in the printer ROM.
3) Choice of PICA or ELITE type face.
4) Print intensity: normal or dark.
5) Single sheet or continuous printing.
6) Slow (accurate line feed) or fast print
speed.
7) Choice of 'PAD character. Selection of
as the PAD character switches off the
backslash trap to allow full implementation
of the foreign language character sets.
User Defined Character Definition
The print menu program also contains a
sophisticated character generator which
allows the construction of 95 user defined
characters which are then accessible from
VIEW via a highlight option.
The characters are displayed in an 8x 11 gna
and can be printed (singly or as a set), stored,
examined or changed at will.

Supplied on disc with comprehensive user
manual.

All prices inclusive of VAT & Carriage—
NO EXTRAS!

•246
MU 9
98 Middiewich Rd.,
Northwich, Cheshire C W 9  7 DA
Tel: 0606 48511

MICRO SUPPLIES Open 9-5pm Monday—Friday
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NIGEL PETERS continues
his teletext tales

Code
number

Graphics
colour

145 red
146 green
147 yellow
148 blue
149 magenta
150 cyan
151 whitehi

IN my last article about Mode 7 I  dealt with the way we can use control codui
produce coloured text and backgrounds. We also learnt how to make the text flashy
how to produce double height letters.

Now we'll go into using Mode 7's graphics capabilities. Although rather cm
compared with the BBC Micro's other modes, Mode 7 can produce some entertaira
displays as a glance at Ceefax or Oracle will show.

As we might expect from our earlier
experiences, we access these graphics
capabilities by making use of  control
codes. These tell the micro that instead
of text it is to display block graphics.

These are rectangles made up of six
squares, as shown in Figure 1. Each
block is the size of a capital letter.

Each of the six squares making up a
block can be either on (that is, the
foreground colour is shown) or off (the
square is the background colour).

Lighting various combinations o f
these squares allows the micro to have
available 64 different graphics charac-
ters. Figure II shows the shapes on offer.

When we want the micro to produce
block graphics we use one of the control
codes shown in Table

As you can see from this, seven codes
are available. I f  we wanted to have red
block graphics we would use:

PRINT CRS (145)

in just the same way as previously we
used:

PRINT CHRS(129)

to get red text.
However we have 64 block graphics

characters to choose from. We have to
tell the micro not only that we want
block graphics and, at the same time,
their colour, but also which character
we want. This is done by us'ng another
set of control codes, those from 160 to
191 and 224 to 255.

The control codes and the character
they refer to are shown in Figure IL Run
Program I  and you'll see them on the
screen. The CHRS(145) picks red

Table 1: Block graphics codes

Getting
to grips
with
graphics

graphics while the FOR N E
loops decide which blocks appear.

IO REM PROGRAM I
20 FOR code: 160 TO 191
30 PRINT code,CNRC1451CHRS1c0de)
40 PRINT
50 NEXT code
60 FOR code. 224 TO 255
70 PRINT code,CHRS(145)CHRS(code)
BO PRINT
90 NEXT code

These shapes can be combined •
many different ways to produce quilt
effective displays. Use PRINT and TAB1
along with Figure II and Table Ito try
your hand at Mode 7 graphics.

It's no t  hard, you just have to
remember where on the screen each of
the characters has to go and that tht
control codes, although invisible, take
up a space.

You'll be pleased to know that the
codes we learnt in the last article also

Figure 1: Block graphics characters
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Figure II: Graphics characters and their codes

work with graphics characters. Pro-
gram II shows them in action.

10 REM PROGRAM II
20 PRINT'DIFFERENT BACKGROUND COLO

UP'
30 PRINT CHRS(130)CHRS(157)CHR$114

8)CHRS(230)
40 PRINTILASHING"
50 PRINT CHR$(130)CHR$11571CHR4(13

61CHRS(14B)CMR$12301
60 PRINTIOUBLE HEIGHT'
70 PRINT CHRS(130)CHR$11571CHR$(13

6)CNR$11481CHR$11411CHRS(230)
80 PRINT CHR$(130)CHR$11571CHR$113

6/CHRS[148)CHRS(141)CHR$12301

It's not always easy to  remember
what the code for a particular character

4

16

2

8

64

Figure HI: Square values

is. Of course they're all shown in Figure
II and on page 488 of the User Guide,
but these may not always be available.

Happily there is a way of calculating
the control code of a character. Each of
the squares that makes a  Mode 7
graphics character has a  value, as
shown in Figure

All you do when you want to know a
character's code is to  decide which
squares are  go ing t o  be  i n  the
foreground colour. Then total the values
of those squares and add 160. The result
is the control code for that character.

Although it sounds complicated, it's
quite simple in practice. Certainly I find
it a lot easier than looking through the
lists when the character I  want
invariably seems to hide. Figure I V
shows a sample calculation.

As you might guess, we can use
combinations o f  the various graphics

5)

8)

0)

10 REM PROGRAM III
20 PRINT CHR$1150/CHR$11831CHR$123

30 PRINT CHRS(150)CHR111891CHR$123

40 PRINT CHRS(150/CHR$12451CHR$125

blocks to produce something akin to
user defined characters. I f  we wanted,
for reasons best known to ourselves, to
produce a cyan figure 8 three lines deep
then we could use Program

Here the CHRS(150) tells the micro
that we want cyan block graphics while
the other six codes define which shapes
are to be used. Try varying the program
with your own choice o f  character
shapes.

Now after having given you Figure II,
which lists the shapes available and their
codes, I'll tell you that there's a different
way of getting the blocks.

If you follow one o f  the graphics
control codes with a string made up of
lower case letters, numbers or punctu-
ation marks you ' l l  ge t  graphics
characters* not the letters or symbols
you might expect.

Program IV shows this in action for
each o f  the lower case letters o f  the
alphabet.

10 REM PROGRAM IV
20 FOR xr-1 TO 26
30 alphabetWabcdefghijklimmirst

uvwxyzi
40 stringt=MIDS1alphabet$4,1/
50 PRINT CHR4(148);string$ CHR$112

91stringS
60 PRINT
70 NEXT

The ful l  set o f  symbols and the
graphics characters they give are shown
in Figure V.

Using this method we could produce
our large 8 — magenta this time — in a
much shorter program. Program V
shows how this is done.

(0 REM PROGRAM V
20 PRINT CHRS(149)47k'
30 PRINT CHRS(149).2n.
40 PRINT CHRS(149)1ue

We could even replace three lines
with one by using the control codes 10
and 8 to move the print cursor one space

Figure IV: Calculating codes

limhas valuesU .
•16

Code number = 2+4+16+160 1 8 2
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HIGH QUALITY DRIVES
AT EVEN LOWER PRICES

5401D 200K/400K on line S/sided 40 Track_S,349.95
5402D 400K/800K on line D./sided 40 Track-1,399.95
5802D 800K/1.6 Megabyte on line D/sided I enclose a cheque for T O T A L

hardware switchable 80/40 Track 1 4 9 9 . 9 5 Or please debit my credit card account with
the amount of., 111.1.h

FLOPPY DISCS. My Access/Barclaycard (please tick) No. is
31' cartridge1.5.75 each or £25.95 for 5.

Opus disc drives are the best buyson the market.
• W e  have reduced our prices, but the

quality still remains as high as ever.
All our 5 1/4" drives have been tested

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

MICRODRIVE.
•  Twice the capacity on

line of other available
drives.

•  200K Single Density -
400K Double Density.

•  Easy to connect to the BBC Micro. •  3ms. Access time.
•  Low power consumption -direct drive.
•  Manual and free disc cartridge provided.
Double sided 40 Track Drive Single drive 5 , 2 2 9 . 9 5

Dual drive 5 , 4 5 9 . 9 5

51/4" SINGLE DISC
DRIVES.
•  All 1/2 height. 4 1 . 1 . 1 1 1 1 1
•  Low power

.111411%....••••••••••••••••••••'"'us.consumption.
•  Comprehensive manual. •  Free utilities disc.
•  Direct drive mechanism. •  Fast access time.
5400 100K Single sided 40 Track 5 , 1 2 9 . 9 5
5401 100K Single sided 40 Track £ 1 4 9 . 9 5
5402 200K Double sided 40 Track £ 1 6 9 . 9 5
5802 400K Double sided hardware switchable

80/40 Track 5 , 1 9 9 . 9 5

WEND

514" DUAL DISC
DRIVES.
•  Metal cased and all

necessary leads.
•  Separate power supply.
•  Utilities disc and manual.

51/4" Discs w i th  full 5 year warranty and free library
case. S / S S / D  1,17.95 for 10.

S/SD/D S,19•95 for 10.
1)/SD/D £21.95 for 10.
S/S 80 Track $25.95 for 10.
D/S 80 Track £27.95 for 10.
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And when you look at our price
you'll find that VAT, all necessary leads
and carriage are included along with
two year guarantee - a year more than
any other company can offer.

You can order by posting the oaupa
below or calling at our showroom.

DOUBLE DENSITY
DISC INTERFACE.
The ultimate Acorn
compatible disc inter-
face for your BBC Micro
and 6502 2nd Processor.
•  Utilities on ROM including: Format and verify, tape to
disc transfer, automatic 40/80 Track selection, auto-
matic density selection, unique mass copy routine,
powerful machine code operating system giving up tO
248 files, 80% faster than single density. Easy to install,
Free user manual supplied.   5 , 1 2 9 1

GENEROUS EDUCATION AND DEALER DISCOUNTS
GIVEN. ALL ITEMS ARE GUARANTEED FOR TWO YEAR
AND ARE SUITABLE FOR USE WITH THE BBC MICRO.

OPUS SUPPLIES LTD.
158 Camberwell Road, London SE5 OEE.
Opening hours: 9D0-6.00 Monday- ( : 3 )  01-701 kki
Friday, 9,00-1,30pm Saturday. ( s - - - - 1 1 1  01 -703  615

OPUS PRODUCTS ARE AVAILABLE FROM WM SMITHS,
BOOTS, SPECTRUM, JOHN MENZIES, ALLDERS AND
OTHER GOOD COMPUTER STORES NATIONWIDE

F r O : Opw S pplies Ltd., 158 Camberwell Road, London SE5 OEE. Please
rush me tht following: (ALL PRICES INCLUDE VAT & CARRIAGE)

Quantity Description

Name
Address

Lielephone Opus Supplies Ltd
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From Page 51
down and one space left respectively.
This is shown in Program VI.

10 RE N PROBRAM VI
20 PRINT CHRS UPI) '71004R$ (10)04R1

l8/CHRS (8)CHRS 191CIIRSt1491'sniCHRS (10
)CIIRS(131CHRSI8CHRS(9)CHRI (149)1uz

You'll notice that the whole thing is
getting more and more like a  user
defined character, and you may be
wondering if we could replace all those
CHEM with a string of VDUs as we did
at the end of the last article. The answer
is yes, we can — and Program VII shows
how it's done.

10 REM PROGRAM VII
20 VDU 149,183,235,10.8,8,8,149.18

9,238.10,8,8,8,149,245,250,10

Ifs much neater, but for the rest of
the programs in this article I'll stick to
using CHRS. I think it makes things a
little clearer.

If you're wondering what that last
control code does, i t  just puts the
prompt on the next line. Try leaving it
out and see what happens.

Because the 149 code is still working
on that line, the prompt is interpreted as
a block graphics character with ugly
results.

Before you read on, just make sure
that you understand what we've covered
above. Have a go at producing your
own Mode 7 shapes on screen, using
any of the methods outlined above.

You'll find that, with a little practice,
it's quite easy to do.

Having got so far, now's the time to
tell you that we've only dealt with one of
the two  forms o f  block graphics
available in Mode 7.

We've been using contiguous block
graphics. We could also have used
something called separated graphics.
Program VII I ,  a  variant o f  Program
IV, shows the difference.

10 REM PROGRAM VIII
20 FOR x=1 TO 26
30 alphabetWabcdefghijklenoperst

uvoxyzi
40 stringS=MID$Ialphabett,x,11
50 PRINT'CONTIGUOUS SEPARATES
60 PRINTCHRS(148);stringS,C1111$(154

):string1
70 NEXT

11110 OOP

Um MP

NEI OM
I M M O

OMEN

M i n

UM NM
= M B

M I  MI
Inn
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OM MO

IMEIN

N M =
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SENN
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As you can see, contiguous graphics
have all the squares that make them up
joined together. Separated graphics
have all the six squares which make up
that character separated b y  the
background colour.

It's as though there's a border around
each square, and consequently between
adjoining characters on the same line.
You get the "skeleton" of the block.

Contiguous block graphics are the
default — the micro will use them unless
you tell it differently. You can switch to
separated graphics by using the control
code 154 and back t o  contiguous
graphics with control code 153.

Which you use depends on what
effect you want. A t  times separated
graphics l ook  much neater than
contiguous ones.

Try out some of the earlier programs

OM,

10 REM PROGRAM IX
20 PRINT CHRSI147);
30 FOR repeat=1 TO 10
40 PRINT CHRS(247);
50 NEXT repeat
60 PRINT CHR$1148);
70 FOR repeat=1 TO 10
80 PRINT CHR$1251);
90 NEXT repeat

100 PRINT

11111

i n
OM E l

W i n
INE

ENID

- <

q -

- r =

a l l

len

= M I

P i  1

- 6 r -  7 m m i  - s

- I m m n  -

Ell

- m

u

sok - vs

Figure V: Symbols for graphics blocks

using CHRS(154) to  get separated
graphics and see what you think.

While you've been playing around
with Mode 7 you may have come up
against the fact that the control codes,
although invisible, take up a space on
the screen.

While this doesn't matter too much in
text, it can mess up graphics displays.
You don't want gaps al l  over your
beautiful artwork. Run Program IX and
you'll see what I mean.

The program gives the 20 shapes
required, but that gap in the middle
spoils the effect. That's where the
control code 148 is hiding.

You might have wondered i f  there
was a way round this effect and there is,
using yet another set of control codes.

Control code 158 has the effect of
holding the graphics. What this means is
that when you use that code in a line the
micro will carry on printing out the
required block graphics characters.

However when it comes to another
control code, instead of leaving a space
as normal it fills that space in. It does
this with the same graphics character as
the last one it used. So by using the hold
graphics code the ugly gap of Program

September 1 9 4  MICRO USER 5 3



From Page 53

Control code Result

152 Conceal display
153 Contiguous graphics
154 Separated graphics
158 Hold graphics
159 Release graphicscs

IX can be avoided. Program X  shows
how this is done.

10 REM PROGRAM X
20 PRINT CHR4(147);
30 FOR repeat:! TO 10
40 PRINT CHR4(247);
50 NEXT repeat
60 PRINT CHR4(158)CHRS(148)1
70 FOR repeatsl TO 10
80 PRINT CHR4(251)1
90 NEXT repeat

100 PRINT

Eagle-eyed readers will have spotted
that, although the lines are joined, there
are 11 of the first character and 10 of the
second. The space of Program IX has
been filled in with the previous block
graphics character.

This holding effect can be switched
off The control code 159 returns the
rest of  the line to the normal way of
things, where control codes appear as
spaces.

And that's nearly the end, apart from

StarBASE...
for the BBC
Will now mail merge with Wordwise or View
STOCK SUBJECT TO PRIOR SALE
Local authority enquiries welcome
Prices correct at time ot going to press.
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one last  control code, 152. Th is
conceals the display.

Anything that comes in a line after a
152 is automatically the background
colour. This, of course, means that you
can't see the rest of the line.

Printing something on the screen that
you can't see may sound a bit daft but it
does have i ts point. By  printing a
message on the screen invisibly and then
overprinting the 152 control code with a

10 REM PROGRAM
20 CIS
30 PRINT TA8(1,11)CHR4(130)CHR4115

D'GREEN"
40 PRINTTAB(1,12)CNR$1131/CHRI(152

)YELLOW'
50 PRINTTAB(1.131CHR$1132/CHRS(152

I'ELUEP
60 PRINT TA8(1123)1PRESS SPACE FOR

NEXT COLOUR'
70 FOR X=Il TO 13
80 WAITS=BETS
90 PRINT TA8(2,1)1

100 NEXT

StarBASE...
a new database

AtilikAccest•

INCL. N,CAPID

VISA

GCC (Cambridge) limited
66 High Street Sawston, Cambridge C82 4BG
Telephone: Cambridge (0223) 835330/834641
Telex: 81594 SAWCOM

space you can make things appear as if
by magic. In  a way, it's the Mode 7
version of VDU 19.

Program XI  shows you the conceal
display control code in  action. You
don't see the messages until the code is
overwritten with a space.

And that's the end of  our tour of
Mode 7. Table I I  sums up these last
control codes.

Table Graphics control codes

The StarBASE professional database management system consists of a
I 6K ROM. 5IK of extension and applications software on disc and a
comprehensive manual. StarBASE was designed by a chartered electronics
and software engineer to meet a defined need for a high specification,
disc-based random access system. The database program and extension
software is 'Menu Driven', particularly user-friendly, quick to use, but
extremely powerful and totally flexible. It is absolutely ideal for use in
schools, clubs, colleges, small businesses and in the home.

•  Menu Driven throughout
•  Tfue random access wi l l  locate a single record in under 2 seconds

•  recsaizli:.is the capacity of a single disc (double sided if applicable)
— minus 5K.

•  Maximum number of fields 69.
•  Maximum number of characters in a field 255 isubject to an overall

maximum of 920in a record)
• Lip to 4096 records.
• Records are displayed and input on a 'Card Screen" principle. Layout of

fields and headings are built entirely by the user by "Painting on the
screen lcolour can be used).

•  Direct and rapid entry of data into all of selected fields.
•  Search criteria include =,<>.>,<• and a wildcard •anywilere in the

field'.
•  Unlimited and rapid sequential searching and selecting.
•  All or selected records can be sorted to a depth of 5 fields, each in

ascending or descending order, using the super-fast Shell-Metzner
routine.

•  Instant print or display review of file, giving breakdown of record size.
number of records possible and space used, etc.

•  Address and label pnnting lup to 8 across the page).
•  Selected whole or pail field-content printing with left and right

justification, tabbing, and embedded printer control codes possible.
Can be mixed with text for invoices and form letters etc.

•  Can be configured for any printer (including i  character definition).
•  Continuous or paged pnntout with page heading and pause at each

page end, with New Page- prompt.
•  Repeat printing for multiple copies,
•  Percentage and arithmetic operations to specified decimal placing
•  Field statistics giving totals, mean and standard deviation, variance and

•  sOciptuaiornaesi password lock.
•  Fully documented routines (In Basic) which can be spooled onto

user-written tailor-made file management and interrogation programs

StarBASE meets and even exceeds professional standards found on large
installations. It is unique in speed, flexibility and ease of use.
Price? Only £69.00 inc VAT (plus £1.50 p & p).

As you can see. the basics o f  the 1
mode are quite simple, but the effects
obtained using the control codes can be
complicated. And the great advantage is
that you aren't using up lots of precious
memory.

Have fun!
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MAKE THE MOST OF YOUR JOYSTICK

Pie

Do

If y

If n

Pie

AcovERnsEmEwr

When you bought your BBC Model
B. or a PLUS I or one of the other
analogue in ter faces f o r  t h e
ELECTRON. then you paid out a
fair amount of money for the A ID
converter. Don't waste it by buying
switched joysticks. ACORN did not
put all this additional cost onto the
machines without considering i ts
worth against a  switched joystick
option which could have been run
from the user port  without any
additional hardware.
A swi tched  j o y s t i c k  c a n n o t
properly simulate an analogue one
but an analogue one can simulate
a switched one with extra facilities.
Three types of joystick are around
for the BBC at the moment. These
are:-
ia) Switched type that plugs into
the user port.
(b) Switched type modified to plug
into the analogue port.
ic) Fully analogue.
Firstly, don't buy a  switched joy-
stick t ha t  p lugs i n t o  t h e  user
port. Joystick software for the BBC
is written to run from the analogue
port. A  joystick o f  this type wil l
need a conversion routine, even to
run programs t h a t  h a v e  a n
ACORNSOFT compatible joystick
option. Conversion software can
cause problems, it can interact with
the hardware timers i n  the user
port, o r  affect the speed o f  the
game, or sometimes the conversion
cannot b e  located because a l l
available memory is used.
The switched type of joystick that
plugs into the analogue port has
been fitted wi th resistors to  give

ace send me a listing of the following joystick utilities and more iniormation on the Voltmace Delta range of analogue joysticks:-
1. A utility to simulate a switched joystick action on an analogue joystick with adjustable sensitivity.
2. A utility to convert games like SNOOKER from two joysticks to run on one joystick. This can also be used to transfer action from one joystick to
another if one joystick is faulty. This program works very well for a single DELTA 14b where each plaver has his own fire button.
3. For DELTA 14b & 141V 1 owners a utility to transfer existing joystick software to the side socket of the A/D/USER PORT INTERFACE to save
changing the joystick over after running keyboard/joystick conversions.

A-5C answer these ouesitons:-

you own a joystick y e s

es please give make

Are you satisfied with your joystick?

o ptease state why
yes no

axe send your form and stamped addressed envelope to:-

three values in  any plane. These
values are full on, full off  or half
way. This type of joystick will run
programs which only require up,
down, left, right or diagonal move-
ment in one speed.
The type of joystick really intended
to be used on the BBC is a fully
analogue one. Few programs are
around y e t  w h i c h  rea l ly  t a k e
advantage of  the variable rates and
angles that can be used with this
type. Two programs that do  are
AVIATOR and SNOOKER from
ACORNSOFT a n d  y o u  n e e d
analogue joysticks t o  p lay  t h e
joystick versions of these programs.
On AVIATOR the joystick replaces
the real Spitfire's joystick. A slight
movement of the joystick will cause
the p lane t o  change direction
slowly and a large movement will
make it change direction sharply.
In SNOOKER the angle of the shot
is directly related to the angle of the
joystick and the strength of the shot
is determined by the deflection of
the joyst ick f r o m  t h e  cen t re
position.
Most th ings  i n  r e a l  l i f e  a r e
analogue. F o r  instance, imagine
driving a car with only idle or flat
out, forwards o r  backwards and
brakes that were either hard on
with the wheels locked or not on at
all. Imagine picking up an egg with
a hand that was either open or fully
closed. An attempt can be made to
simulate analogue movement with
switches by causing the switch to
adjust the rate at which something
is moved. The keyboard version of
AVIATOR is l ike this—as long as

m o n

VOLTMACE LIMITED, PARK DRIVE, BALDOCK, HERTS, SG7 6EV.
Telephone (0462) 894410

you hold down a key the aircraft
joystick i s  m o v e d  i n  t h a t
direction —0.K unti l  you need to
suddenly swing t h e  o the r  w a y
because you will have to wait while
the joystick is driven back to centre
and then off in the other direction.
In t h e  on-going debate a s  t o
whether video games are good or
had for young children; one of the
"for's- i s  t h a t  t h e y  improve
co-ordination between hand and
eye. This is only true i f  there is a
direct relationship beween t h e
position of the hand (joystick) and
the object on the screen. I t  is not
really improving co-ordination i f
the ob jec t  moves  a t  a  r a t e
determined by software regardless
of the relative position of the stick
or the pressure applied to it or the
speed that is moved.
Similarly the absolute position of a
cursor in a graphics program is best
done with analogue joysticks. The
cursor can be moved a tiny bit by
making a fine adjustment i n  any
direction or  can be put the other
side of the screen as quick as the
joystick can be moved.
To help you make the most of your
joystick we are offering free listings
of some useful joystick utilities for
just sending us a stamped addressed
envelope a n d  r e t u r n i n g  t h e
enclosed form.

by Tony Pearmain
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Get Mode  7 graphics into

print wi th  J I M  N O T M A N ' s  T e l e t e x t

I l E t

t
•

•
•

* t-

P . 1 4 2 D A T E N T  ( P 1 0 0 - 1 4 9 )  P A G E  ? ? ?

Daddy was late
I t  w a s  a  c o l d  w i n t e r s

n i g h t  a n d  d a d d y  w a s  l a t e .
K a t i e  a n d  P a u l  l o o k e d  o u t
o f  t h e  w i n d o w  f o r  h i m .
T h e y  s a w  a  s n o w m a n .
" M u m m y  t h e r e ' s  a  s n o w m a n

i n  o u r  g a r d e n , "  t h e y  s a i d .

" L e t  m e  s e e . "  s a i d  m u m m y .

" O h  y e s , "  s h e  s a i d .

p r e s s  S P A C E  f o r  n e x t  p a g e

P . 1 4 3

T h e  s n o w m a n  m o v e d .

" L o o k  m u m m y ,  t h e  s n o w m a n  i s  m o v i n g . "

T h e  s n o w m a n  w a l k e d  u p  t h e  p a t h .

K a t i e  a n d  P a u l  w e r e

s c a r e d .
K n o c k , k n o c k  o n  t h e
d o o r  w e n t  t h e  s n o w m a n .
" L e t  m e  i n , "  s a i d  t h e
s n o w m a n .

P . 1 4 4  O R I E N T  ( P 1 0 0 - 1 4 9 )  P A G E  ? ? ?

Daddy was la te

" I ' m  d a d d y .  I ' m
a l l  c o v e r e d  i n
s n o w . •
K a t i e  a n d  P a u l

g i g g l e d .  T h e y
l e t  h i m  i n .  T h e y

w e r e .  p l e a s e d .  T h e i r  d a d d g  w a s  a

s n o w m a n .
T H E  E N D .

( c o n t i n u e d )

56 M I C R O  U S E R  S e p ! e m b e r  1 9 8 4

screen dump

D A T E X T  C P 1 0 0 - 1 4 9 )  P A G E  7 7 7

Daddy was la te
( c o n t i n u e d )

I I

p r e s s  S P A C E  f o r  n e x t  P a g e

INTEREST in Mode 7  has greatly 1 1 0
increased over the past few months. its
economical use of memory is especially 1 2 0
important if you also have a DFS, whicb
reserves nearly 4k for its own use.

Also access to transmitted screens is 1 3 0
becoming more common with Prestcl,
Micronet, Ceefax and Oracle.

With this interest comes the need to 1 4 0
dump screens of  information onto s 1 5 0
printer.

But before this can be done a numbe
of problems need to be overcome. 1 6 0 -

Teletext characters are divided into
both printable and control characters
which are responsible for  the many 2 2 0
special effects that can be produced.

These control codes have an effector
all the rest of the characters on th 2 3 0
screen line unless a  control code
cancel or alter the command is given.

For example, if the control code 129
is found at the start of the line, all the 2 4 0
rest of the characters will be printed in
red.

However if that code is 145, instead
of the normal keyboard characters 2 5 0
(except for upper case letters). graphics
symbols will be printed instead. These
form part of a 3 x 2 mosaic, the parts 2 6 0
that are printed depending on the Ascii
value of the character (see Figure I). 2 8 0

As a  further complication, these
graphics can be printed together or

4

16

2

8

64

To find the Ascii value
of a graphics character
add together the value
of each part o f  the
mosaic that is to  be
printed, then add 31

Figure I

slightly separated. It is also possible for
characters to be printed double height.'

Another problem is that a number
the characters differ between Modes 0-
and Mode 7 (see Figure II).

Mode 7  has i ts  own character
generator which uses different num
for some characters to those used
Modes 0-6 (see Figure 111).

In normal use you are unaware oft
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Lines
50 P R O C i n i t  defines the non-

standard c h a r a c t e r s
required for Mode 7.

60 L o a d s  the screen file that is
going to be dumped,

70 P o i n t s  to the error handling
routine.

80 E n a b l e  output to printer.
90 M a k e s  sure that the printer

starts on a new line.
100 L o o p  counter for the screen

rows.
110 R e s e t s  these flags a t  the

start of each line.
120 A  command to the printer

telling it to expect 320 bytes
of 8 bit graphic data.

130 L o o p  counter f o r  each
character position in  the
current row.

140 M o v e s  current text pointer.
150 G i v e s  the Ascii value of the

character under the text
pointer.

160-210 S e t s  program flags accord-
ing to any teletext control
codes.

220 I f  it was a control code or a
'space', sends a series of 8
zeros to the printer.

230 G O T O  the graphics routine
if the graphics flag has been
set, but not i f  the character
is upper case or a 4+-

240 S w a p s  certain characters
around so that the character
set 160-254 is the same as
those 32-126.

250 P i c k s  o u t  t h e  teletext
characters which differ in
Modes 0-6.

260 P r i n t s  a "normal" charac-
ter.

280 c l o s e  is a flag which is set
if the previous line had a
double height or  graphics
character. I f  close is set, a

because the operating system swaps
them around without you knowing. To
confirm this try this experiment.

After the screen has been cleared,
type in:

717C00235
A f  sign will appear in the top left of

the screen. Now type in:
VDU 35

This time a s i g n  will be printed,
confirming that character number 35
can appear differently depending on
whether it is printed using the operating
system or placed in the screen memory
directly.

There are a number of different ways

PROGRAM DESCRIPTION
printer command is sent so
that adjacent l ines a re
placed together. otherwise
there is a small gap to aid
legibility with text charac-
ters.

290 I f  your printer needs a line
feed (char. 10) to go onto
the next line — that is, you
have to type in *PO before
you normally do any print-
ing — make sure you include
the 10 in  the statement,
otherwise it can be omitted.

320 T h i s  i s  important i f  the
Escape key  i s  pressed
during the dump. After the
command on line 120 the
printer expects 320 bytes of
graphic information. I f  i t
doesn't the results are, to
say the least, interesting!

380-420 S e t s  up some variables and
flags.

430-520 De f i nes  those characters
which differ between Mode
7 and the other modes.

530 A s s e m b l e s  a short piece of
machine code.

570-580 F l a g s  and pointers which let
the program know whether
it is the upper part or the
lower part  o r  a  double
height character that is to be
printed.

620-730 Ca lcu la tes  values fo r  a
character definition accord-
ing to the formula given in
Figure 1. Since defined
characters have an 8  x  8
matrix and teletext graphics
have a 3 x 2 format, the top
and bottom graphics blocks
are given three lines each
while the middle blocks are
given two.

740 A l t e r s  the graphics vari-

91

92
93
94
95
123
124
125
126
255

—0

•

A

14
I

34 )

Figure I I :  Different
characters in Mode 7
and Modes 0 to 6

-6 tz , 1 -711 E

Figure
"Swap around"
character.

ables i f  the separate gra-
phics flag is set.

750 D e f i n e s  character 226.
760 s %  i s  a  pointer t o  the

defined character.
770 G i v e s  the defined character

to the output routine.
810-830 W o r k s  out the offset to the

defined character table in
page &COO (as defined by
PROCinit).

840 P o i n t s  t o  the  def ined
character fo r  the output
routine.

880-890 A l l  the characters of Mode
0 to 6  are defined in the
operating system starting at
&COM s% will point to the
start of the character defini-
tion.

900 P o i n t s  t o  the character
definition f o r  the output
routine.

940 W h e n  the double height flag
is set, this routine checks
whether i t  is  the top o r
bottom line of the charac-
ter

950 t h e n  either the top line or
the bottom line is copied to
another location, doubling
its height in the process.

990 E n l a r g e s  charac te r  i f
necessary.

1000 ! & 8 0  points to the start of
the character definition.

1010 ! & 8 2  points to the locations
where t h e  manipulata l
character is to be placed.

1020 C a l l s  the machine code
manipulation routine.

1030 O u t p u t s  the character to the
printer.

1070-1590 Assemble the character
manipulation routine.

1640-1670 Simple routine t o  load a
Mode 7 screen file,

a teletext screen dump program can be
written:
•  The Mode 7  display could be
converted into another screen mode and
then put on a printer using a standard
screen dump routine. (You'll run out of
memory ([you you add this program onto
another one.)
•  Define a l l  the special characters
required in the printer itself. (OK i f  you
have a printer in which characters can
be defined - even the best printers find
this task daunting i f  all possible teletext
characters are to be translated.)
•  Stay in Mode 7, but give the printer

September 1984  M ICRO USER 5 7



'A A DOUBLE
3" DISC DRI
SINGULAR

Quantity Descriptit in P I k e

250K Bytes

Mr-44 ic drivei s )at.k,229 95 ea

I

Track density

.
Dual dri,ets.)at ..i.,-is9.95 ea

TOTAL

40 teach side)

Single Density

Capacity 250K Bytes

Recording density 4,915 BPI

Track density ioo
Total number of tracks 40 teach side)

Recording method FM

Rotational speed 304) 8pm
Transfer rate 125K Bits Sec
Access time track to track 3 ms
Access time settling. 20 ms
Motor start time 0.5sec

THE OPUS
SUPER 3 MICRODRIVE
L229•95(,17Alic,

FOR USE WITH YOUR BBC MICRO.
58 M I C R O  USER September 1984

•  Easy loconnw to the BLit: 34k< n , •  1).nd-desisted
•  0 1.mpatible with mist t I e r  milk,. •  one iouch cart r
•  Compicht-nsive manual
•  Het  disc canridge
•  FsIrmat,verify a nd • ahcr I  ities

pnevided
•  Direct Drive

SIDED
YE AT
PRIC

TECHNICAL PERFORMANCE.

The Opus Super 3 microdrive is now avail
WI-1_ Smith, John Menzies and leading special is

Dual disc drives arc also available for al,461

OPUS SUPPLIES LTD.
158 Camberwell Road. London SE5 OEE.
)opening hours:9.00-6.00 Monday-Friday. Oc:;g)

9.00-1.30p.m. Saturdzi - I )

!enclose a cheque ft :1-1_
(Jr please debit my credit card account with
the arm 'tint 4)11.
My Access/Kt rclaycard please tick) No, is

Name

Double

51.111K

9,830

40 (c-

N

A00

2 5411(

211

Op
Address

A
For only S22995 (and that includes VI

and all the necessary leads) you can have an
OPUS 500k double-sided disc drive. And
remember 3" disc drives are fast becoming
the standard for home and business use,

This is an even bigger bargain than it
sounds. For you're getting a double sided
drive at the price that other company's sell
single sided drives for. It reads and writes to
the disc cartridge from both sides, giving
twice the on-line capability of other 3" cirii
And there's no need to flip the disc over!
STATE OF THE ART TECHNOLOGY FEATURING:

idgc
•  3 m% 2ectsstim
•  Pi ,ridhk-, rum Net and rel
•  Two years' lull guarantee
•  Totally compaublc i l b  S

6.5 see
able Iron
shops.

01•701
01.703

F r i ,  opus Supplies lad., 158 Camberwell Road. London 5E5
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From Page 57
the information it would have received
from a screen dump. (Not the easiest
way, but a good challenge!)

Basically, the method chosen for the
program described here is to send a
stream of  graphics data for what the
printers term an 8 bit graphics dump.
The information for each character is
sent as a series of 8 bytes.

For normal characters this informa-
tion is found in a table in the operating
system start ing a t  &C000.  Th i s
contains the definitions for the charac-
ters of Mode 0-6.

The characters which vary from
Mode 7 are defined by the program and
placed on page &C.  The graphics
characters are decoded according to
their Ascii number and the definition put
in page &C starting at &C 10.

If any o f  these characters is to be
double height ,  the  single height
character i s  "expanded.' and the
definition placed in page &C starting at
&CO&

When characters are defined using
VDU23, o r  are predefined i n  the

10 REM Teletext Screen Dusp
20 REM Jie Notsan (c) 1984
30
40 NODE 7
50 PROCinit
60 PROCload
70 ON ERROR 6010 320
80 VDU 2
90 PRINT

100 FOR 11=0TO 24
110 graph=FALSE

Idouble=FALSE
Iseparate=FALSE
Iclose=FALSE

120 VDU 1,27,1,75,1,64,1,1
130 FOR lanOTO 39
140 VDU 31,H,Y1
150 RIm(USR (&FFF4)AND IIFFFF)

DIV 256
160 IF RI)128 AND RU136

THEN greph=FALSE
170 IF RX=140

THEN double=FALSE
180 IF H=141

THEN double=TRUE
Iclase=TRUE
:PROCsetline

190 IF R1)144 AND Rt<152
THEN graph=TRUE
IclosesTRUE

character table in the operating system,
they are defined from top to bottom in
rows in line with the way that the TV
screen is normally scanned.

Printers however usually print col-
umns o f  vertical dots to make up a
character.

To translate these VDU definitions
into a form which a printer with 8 bit
imaging can understand, a  short
machine code routine is used as Basic
would be too slow.

The output definition is also stored on
page &C starting at &COO.

The program is  designed to  be
compatible with Basic I and Basic II. If
you only want to use this program with
Basic II, replace line 1650 with:

OSCLIPLOAD I+filete
and delete 1660 and 1670.

As written, this program works with
Epson printers such as the FX80 and
RX80. 'Conversion to  other printers
with an 8 bit imaging mode is possible
by changing the commands in certain
lines:
120 Tel ls the printer to  expect 320

bytes of 8 bit graphic data.

200 IF R1=153
THEN separate=FALSE

210 IF RX=154
THEN separate=TRUE

220 IF (RAND CIF)(33
THEN FOR LI=OTO 7
:VDU 1,0
:NEXT
:60TO 270

230 IF graph=TRUE AND NOT (11%.35
OR (RD63 AND RU95)OR (RV191

AND R(224))
THEN PROCgraph(RI)
:60TO 270

240 IF R1.163
THEN R1.96
ELSE IF K.223
THEN R1.35
ELSE IF R1.224
THEN R1=95

250 IF (RV90AND RX(9610R (RV122
AND RX(128)OR (RX>218AND RX(223)
OR (RD250AN0 RU256)
THEN PROCdiff(RZ)
:60TO 270

260 PROCprint(RI)
270 NEXT
280 IF close=TRUE

THEN VDU 1,27,1,65,1,8
ELSE YOU 1,27,1,65,1,9

280 I s  concerned with the spacing
between lines.

290 Commands fo r  carriage return
and line feed.

330 Command to reset the printer.
This program can be made to occupy

less space in memory by saving the
character definitions and machine code
separately.

After the program has been typed in,
tested and saved, clear the memory
with:

4FX200,3
and press the Break key,

Load in the program and enter:
PROCinit

to define different characters and
assemble the machine code on page &C.

Save these with:
'SAVE code COO +FF

Lines 430-520 and 1060-1600 can
now be deleted. Alter line 530 to:

MAD code
then save the shortened Basic program.

Remember in future that code must
always be available for loading after the
Basic.

Teletext listing

290 VDU 1,13,1,10
300 NEXT
310 VDU 26
320 IF JX(41

THEN FOR 11=0TO (41-JI)*8
:VDU 1.0
:NEXT

330 YOU 1,27,1,64,3
340 IF ERR 00

THEN REPORT
:PRINT • on line

350 END
360
370 DEF PROCinit
380 AZ=135

:04400
:11Z4C08
0%4C000

390 DIM cedl 25
400 setline=-2
410 topmFALSE
420 bottoe=FALSE
430 VDU 23,227,0,16,32,127,32,16

,0,0
440 YOU 23,228,64,64,64,76,82,4

,8,30
450 VDU 23,229,0,4,2,127,2,4,0o

I;ERL
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Electmneclucl)p
(Authorised BBC Dealer, and service centre)

ectronequip

013C Commie Sol twart
BCADIC101 Addictive Fourban Meriaoet   5 . 8  7
BCAIBOUN 1 5  F Software Bouncer • 1 1 2
BCAECHIC A  b F SathVble Chuckle Egg 1  84
13CAICYLO A  & F Software Orlon Attack 6 1 4
BCAFIROG A  & F Sohwart FruOç,r •  5  92
8CAI HOAR A &  F Software Horror Castte 5  92
KAIHOWS A &  Software Howszat   5 . 1 0
BCAI PAIN A  & F Software PliAtel   1 1 2
BCAIPHAll A  & I Software Pharaohs T b  5 1 2
EICAIPIAN A  & F Software Plants   5 9 2
BCAISHRI A & I  Software Shrinking NINON 9 9 2
8CAIADVE Ady.nlijii Inlernatronai Adventurelael 7 , 3 6
BEAIPIRA Adventure linernaftoriol Pirate Adverfture 7 , 3 5
BCAISECR Adventure 'monitions! Secret MUSIefl 7 . 3 5
BCA1110011 Adventure Intonational Voodoo Castle 7 . 3 5
ACAKCHil A S K  Ouldren horn Space I XBE111   7 . 3 1
BCAKCRAN ASK Cranky IXBE I 71 1 . 3 1

7.35
7.36
1.35
7_35
512
1.39

BCAKIACE ASK Facentaker IXESE1 0)
BCASHIOE ASK Hoe; 6 Seek (X8E1 II  •  •
BCAIILETS ASK Leis Count IX5E1 2)
BCAKNIUMC ASK Number Chew I XBEISI
BCAKNUMG ASK Number Gulper IX801 .
BCAKNUMP ASK Number Nalef I XBEI41
'KAKI ABL A S K  Table Advent otos IX8E111   7 3 5
BCAXWORD ASK Words. Words, Words IX11111 •  • 7 3 5
BCMAINA Alligata Software ABM I Law COmmondl 4.31
BCAIBLAG
BIALBLIGB
BCAICOSM
BCALDAMB
OCALA/GI
EICALI11111
BCALIAINA
atmtALGE
BCAMARIT
BCAMCALC
B CA PA CO NS
BCAMGRAP
BCAMMAT I
6CAMMAT 7
autm TRIG
BCAS I OOP
BCASAACT
BCASARCA
BCASAVIA
BCASBUSI
BCASCARO
BCASCAST
BCASCHAN
BCASCHES
BCASCHSI
BEASCHST
BCASCOLL
8CASCOUN
EICASOIA2
BCASCREA
BCASOESK
EICASORAIS
BCASEXAM
FICASIORE
OCASIORT
BCASFREE
KAMEN
BCASGERM
BCASGRAD
BCASGRAP
BCASHOOK.
BCASHOPP

Allgeta Sohware Blogger 1 . 1 1
Anegata Software Bug Blusher   5 . 1 8
Angina Schwan Cosmsc Asteroids 4 . 3 9
Urges Softwart Dembustes   5 . 0 7

Softwone Eagle EMpire ..... 1 1 7
Alligata Software Fruit Machine 1E10081 4 . 3 1
Alligata Sohware Lunar UMW 1E10011 6 1 7
Anwalsoft Cheshire Cm Algiers° lore 5 . 1 3
Ampalsott Mishits Cal Antbrozeb 0 tool 1 . 1 3
Ampalsoft Chethise Cot Calculus° lesel 6 . 1 3
Anmalsoft Cheshire Cat Construction 'IT' • 1.13
Ampa loft Cheshrre Cat Graphs 0 level 5 . 1 3
Ampalsoft Cheshrre Cal Maths i'D level I 11.06
Amoalsoft Cheshire Cat Maths -Or love 2 1111
Anwalsott Cheshire Cat Trigonometry -tr• 5.13
Acornsoft 100 Preprints Inc BBC Micro 8 . 1 0
Acorns.* Arcade Act mn 1514061   1 . 1 0
Acorns.* Arcadiens ISBG 1 •   1 . 1 5
Acomsoft Avialor flight enrolee 5EI002 11 .06
Acomsoh Business Genes IS8E031 • • • 7  31
Acernsoft Carouse 15436241   /
Acornsott Castle id Riddles (saGi 71 7 . 3 5
A cornsoft Chemical Amite' 151E121 1 8 . 2 0
Acornsoit Chess 15141 05 . . . . . . . . . . . 7 . 3 5
Atherton Chemical Swoletiorts I5I3E1 1 1 - 2 0
Amunscrti Chemical SnibellgaS ISBEI4 I • 11720
Acornsoft'ICI Collectors Cat SIIXDS • 1 . 3 1
Atornsoft Countdown to Doom ($14 I 91 7 . 3 1
Auornsoft Crary Tracer I SBG261 (B) • • • 7 . 3 5
Acornsolt Creative Graphics ISEIX011   7 . 1 5
Acornsoft Desk Dtbil S(1801  7 . 3 5
Acormott Draughts & Revere 1131(514201 1-35
Acorn-soft Examiner Cossets I SBE111 11) 735
Aconssott Foricast I 588021  I S O
A DZ rnsort forth Casette 'SOLO)) 1 2 . 4 1
Acornwit Free fall 1516211   7 . 3 5
Acornsoh French ilinkword/ISBX131 1 1 . 0 1
Aummoh German Itrninvordl IS113011 _ _ 11.01
Acoiosoft Graphics on the BBC • ...... •  1 . 5 0
Anornsolt Graphs & Charts 15E1021 7 . 3 5
AisolVICI Hooked on Numbers I SBX0211 7.15
Acornsoft Howie 5560231   7 . 3 5

BCASITAL Acoonsolt I 5 I 3 1 ( 1  1 1 . 0 5
BCASJARS   1 . 1 3
13CASJC80 Acomsoft JCB Dogger 1513609) ....• • 1 . 3 5
BCASIISO Aermsoft Lao Demo Frogs S13109  7 . 3 5
BIASIISP Acorotoh Lisp Cassette 151102/ •   1 2 . 4 5
BCASMAG1 Acomsoft Magic Garden 181 (S8X041   7 . 3 1
BCASMEMB AcornsoltilO. Mehl Manager (S8X051 7 . 3 5
BCASMETE Acornsolt Meteors 151301 31 7 . 3 5
BCASM ICH kornsott Miro most 1511041 3 1 . 8 1
OCASMIS1 Acornsoft Missile Base IS114 I 11   7 . 3 1

BCASMISS Arensoh Miming I n s  151E091   1 1 3BCASMONS Ai:OR t h iISON Menft ( 84031   7 . 3 5
BCASM1M1 Atornsoft Plumber Balance 158E011 1 1 3
BCASONET Acornaortila One to Nina I SBX011 • 7 . 3 1
BCASPEEK Acornsolt Polio-Computer Pad I55102/ 1 3 1
BCASPERS Acornsoft Personal MU'  Mment 5915 8 1 0
KASEN/11 Acornseit Phieesophers Ouest 1516011 1 3 5
BCASP1CT k e n n e l  Picture Mato I50X031 _   7  31
BCASPLAN Atomise* Planetoid I Doltoderi IS1341 51 1 - 3 9
BCASROCK Acomsolit Rocks' R44151405/   7 . 3 6
BCASSE NT Acornsoh Sentence Sequencing 151E071 1 1 3
BCASSINV k e r n e l  Super Invaders ISEIGI 11 •  „. 7 . 3 5
13CASSEID Acurnsoft Sliding block puzzles I580121 7 . 1 1
BCASSNAP Acensolt Snaooe IS1404/ • ..... 7 . 3 5
SCASS100 AcOf nip& Snooker IS14211   1 3 5
BCASSPAN kornsott Spanish (Li nkworift (SDI 51 1 5 . 0 9
BCASSPAS Acomsoll S Pascal I SBLOI I . _  1 2 4 9
BCASSPHI Accensoft Sietiae Aohienture MOGI 7) 1 . 3 5
13CASS1AR Acomsoft Starling Command 150512) 7 . 3 6
BCASTREE Acornsoft Tree oil Knowledga 1513E041 7 . 3 6
8CASWORH Atornsolt Word Hunt 158E011   1 1 3
BCASWORS Acornsolt Word Sequencing ISBE013i 1 . 1 3
1C1EAVM B E S  Animal Vegetable Mittlfft 11(51031 6 . 6 3
BCBEHAP1 BES Poppy letters XEIE07 I •  8 8 3
BCBEHAPPI OES Happy Numbers I X0E14) 5 9 3
BCBEMAPII BES Map Rally 1X0E011   6  13
BCBET111 BES Timonien One IX8E011 1  13
EIC5E1IM2 BES Tirnomon Two IXIE011 1 1 3AI

ACORN
Co MIER

En BAT l o s  VAT
019 B C B E W O R H
110 B C B E W O R W
172 B a t - S E C O
1.72 13COSCANY
1.11 B C B S D R AW
1 50 B C O S O R W H
567  LC11511191
5 10 B C B S I U N G
1.10 B C B S G A M S
6.10 1 0 3 5 1 1 0 W
6.80 B C R S M A K M
• 45 131213SMCITO
1 46 B C B S M U S I
1 46 B C B S PA I N
8.41 E I C B S P R O  I
141 B C B S P R O 2
8 44 B C B S R E C O
041 B C B S TA X C
141 1 C 8 S T 0 0 1
846 B C B S V 1 I T Y
••48 8CBS11/111T
6.70 B C B U T I V I N
846 B C C C A N D R
849 B C C C A S T E
340 B C C C C H E S
5 OS BCCCCAME
1.50 B C C C H I T C
6.71 BCCCLOGO
1.01 B E C C S N A K
1.15 B C C C S PA C
131 B C C C S WA R
1.06 B C D A S U P E
S 76 8 0 0 5 7 4 1
611 B C I B S P A D
5 90 O C I B S T I O
990 B C I S S I T R
5 60 B C F B VA P H
510 B C L A C H E E

12.71 BCGACHE1
12.71 B C G A C H E S

5 11 B C G A H U M A
9 IS B E C A P H Y C

10.12 BCCE8EEE1
541 BCGEBEEP

12.71 B C G E C A S B
I I I  B C G E C AT I
1.14 B C B E D ATA
1_46 B C G E t A S I

11.73 5 C G E I I N A
8.48 B C G E H O M A

11.73 B C G E I N V S
11.73 13C411113i
8.41 B C G E M A I L
8 16 B C G E M I S S
111 B C G E PAY R
141 13CGESLEI
8.48 B C G I S T O C
1.46 BCGETRAD
1.46 B C G D O I 0 9 0

11.12 B C G G I A I R
14 32 BCGGGETS
1 41 B C G G N U M B

1211 BCGGIA131
12.71 BCGGWORG
9.71 BCGGWORS
•.4• O C G H TA L P
141 B C C H T M E A
I I I  B C G H T M O N

12.71 B C G H I N U M
to is B G G H T S H A
8.44 B C G H T T E L
•45 B C O R M I N E

14.32 BCG0011131
141 8 C H O A D V B
•.48 1 0 4 0 B E G A
1.41 B C H O B E G 1

4237 B C H S P E N G
8 41 B C I B C R 1 M

1011 B O R D A T I
141 B C '  BHIST

lo in  8 C 1 B 1 0 0
145 13CIBMUSI
1.48 8 O 8 0 0 Y A

1112 8 0 I B S C 1 E
1148 B C R I T H E R
118 B C I J 3 D M A
1.01 5 C 1 . 7 11 4 6
141 B a r / H Y P E

10.11 O C I J I N VA
146 B O J S T R A
141 I K J O Y S T  I
141 B O I A C A L A
$48 I I C K A P I N B

12.71 E ICKOPASS
14.31
346
046 I
141

10.11
10.11
7.12
7,12
7.12
112
7,12
712

BBC Centro Semmes • •   E  es VAT l i b  VAT
BES Wordhaog I 1(51021   1 4 3  7 4 2

11Csolt Boyorrd Basic Comet* lill   1 . 1 3  1 . 8 2
BIS World-Wise (103101 1 ,

1311Csoft Canyon 1.1)  8 . 1 1  1  111.51
BBCsolt Drowng   1 . 4 0  8 . 1 0
BBCsoll Or Who The feel Adoeniunt 181 3  30 I I I
BBCsoft Early leernen 1  40 1 . 5 1 g ..
BI3Csolt Fun Games . 7 1 0  I S O
138Csoft Games isl Sootily 7  40 8  Se
BeCsolt Home Irnance   7 1 0  1 1 0
Making the mod 01 your Micro I lec Mehl 1 . 11  1 1 . 0 1
IIBCsolt MolOfteal. Log •   7 1 1  8 . 5 0

7_40BBCsoft Mow 1 1 0
BEICsoh Palming   3 4 0  8 . 1 0
11Csoh Programs Vol I • • • . .  1 . 1 0
111Csolt Programs Vol 2 7 1 1  1  SO
BaCsoft Rood Keeper 111  1 4 2 0  1 1  13
BBLsolt Tascolc I B)   0 . 9.31
BBCsoit Tool Bos 511   1 5 . 5 2  1 7 1 6

BBCsolt VU TypoITypi7 Tote' 111 ..... • . 11 90 1 3 . 1 9BEICsolt While Knight ark DMA 111 .... 1 . 1 0  1 . 7 8
Elog.Byto Twin Kingdom Walley   7 . 1 2  1 . 1 7
Computer Concepts Android Attack   1 1 . 1 1  1  61
Computer Concepts Asteroid bell . ......   1 . 8 7  1  75
Comae Ca 6 . 1 1  7  IIInciols Chess .
Computer Concapts Game Georg 1 ..   1 . 1 1  7 6 0
Computer Concepts Huth Hiker • • • • 4 . 1 3  1 . 1 1
Computer Concws Logo II   1 6 0  2 . 1 1
Computer Concepts Sisaka . 5 8 1  1 3 5
Compuler Concepts Somerset* •  • 5 - 1 7  1 . 1 1
Compute Concepts Swarm & I I  7  61
DACE Super-7 'lucid* games compent 1 I l l  7 . 1 0
Doctor Soh 741 .   1 1 7  1 . 7 5
First Byte Space Adventuro One   1 8 7  5 . 7 1
Firet Bfit Star-Force Lando?   5 . 1 4  5 . 9 1
Iwo Byte Star Trader . • • . . .  .  5 _ 1 7  1 . 7 1
(nit Byte VOW ol the Moulin . 5 3 7  6 . 7 5
Goriand Sottwart Chemical Equators ... 9 , 5 7  1 1 . 1 1
Garland Senora Ownistry loorganic Am 9 . 5 7  1 1 . 0 1
Garland Swint Chemistry Symbol/CIA* 9 . 5 7  1 1  01

Garland Seam Human Body Mori 11 Kid 1 1 7  111 9 0 ;Cif if nd Scram Physics c o w *  flay Oat .  1

Gemini BeeliMot 'Graze Plo11 . 1 4 3 5  1 1 . 9 1
Gemini Beektak i Somadsbee1 •

Gemini Cash Book Accounts .  14,71 1 1 1 14431 5 0 • 1 6
Gemini Caterpillar 1 . 3 6  1  46

• • • • . Gemini Database   1 4 . 7 5  1 5 9 6
Gomm. FaroleOpert .  14.71 1 9 9 1
Goren. Final Accounts • 4 4 . 3 1  5 1 3 9 1
Gemini Home Accounis _   1 4 1 9  1 1 1 6
Gemini Weal 'Invoices 6 Stottmeohd   14.75 1 6 . 1 1
Gemini Liberator   7 _ 3 6  1 . 4 6
Gemini Mail Litt •   1 4 3 5  1 6 9 6
Gemini Mitele Control   7 . 3 1  0 4 6

11.13 3 3 1 1Gomm. Peyton
Gemini Sleigh/oft'   1 . 3 1  8 4 1

Gemini Tiadrhonal Games 1111E1 1 1 - 0 6  1 1 . 7 1  1175 11.96
Gemini Stock Control I ICSI

Gemini Word Processor . ... 1 4 . 7 5  1 6 1 6
Grillin 5 4104111 Fel mhare • 7 . 3 1  1 . 4 1

7 . 3 1 8 4 4Grilim1 George Gotsm
Gnitin 6 George Sumbehm .... ..... •  .1 3 5  1 4 1
Griffin 5 George Tablesums   7 . 3 5  8 1 4
Griffin& Gorge Wordgernes ..... •  . .  7 . 31  1 4 4

Good Bonaire No la Alphsbet 1 . 6 7  1 1 . 0 1  7.36 141
Grrthn 1 George Wordspoll

Good Housekeo Mr Ts Measuring Games • 117 1 1 . 0 1
Good Houma*, Mr rs Monay Bon . . .  1 .51  1 1 . 0 1
Good Hoosier. Mr ire Number Gamin ... 1 .57 1 1 1 1
Good Housekeig Mr rs Sham Gone ..... 9 .17  1 1 . 0 1
Good Hausehig Mr Ileitis line Time   9 , 5 7  1 1 1 1

Graphic Remand, Orbit 0   6 . 1 3  5 1 0
Grophic Rematch Minefield

Holierfold Advancod Basic coeill '  7 . 3 5  1 4 11 2 . 1 0 1 2 . 7 1
Honevilold Bowmen Assembly lorionope   12.10 1 2 . 7 1
Howylold Squirms Basic course .  12.10 1 2 . 7 1
H Soft Penguin .     5 . 5 9  7 . 1 8
hen Berg Crime & Datothoo Club IX1X021 9.35 1 1 . 1 5
Inn Berg Dotting Game (X1X01)   1 . 3 6  1 0 . 1 9
Inn Borg Mawr Ourz IX13X041   1 . 3 5  1 0 . 7 1
Ivan Berg 'I Doi 11(BX071 •  1 . 3 1  1 0 . 7 6
Han Berg Music Oust IX1X03)   1 . 3 5  1 0 1 6
Han Berg Royolty (Wiz tX1X011  1 . 3 5  1 0 3 1
Ivan Berg Sconce Fiction Ilan 1X81(051   1 3 9  1 0 . 7 1

UK 30 Mei lor BEIC 111   3 9 . 3 5  1 1 . 1 532 3 . 8 2Ian Berg Thiene Goo ixaxo 11

LI: wnwIlags*to.r.BELC,Ielicl 3 . 3 2  3 0 22/ 03) i  i 410 9 5 2
IJK Invaders lot BBC 19) ..   6 5 4  6 . 3 1
1.111 St ratokerober for 1111C (141 •   5 1 1  1 . 3 7
Joystick Utility program lot 180 • 5 . 0 6  5 . 1 2
Kantor Galactic Firebird   7 0 1  8 . 0 6
Kansas PwboOlArtang   7 0 1  8 . 0 6
Kay Dar Sotto-are Pass Go .... • . • . . 7 . 2 3  1 3 1

OCKOIREA KO$M03 Schwan' French Merlons A   7 . 3 6  8 4 8
OCK011111 'Cosmos Softwane French Mistress 8 • • 7 . 3 1  8 4 6
OCIKOGERA KOVISOS &Aiwa German Mostir A 7 . 3 1  3 4 3
BCKOGERB Kowa's Software Gorman Mown 8  1 . 1 5  8 . 4 1
BSKOSPAA acmes Software Spanish Tutor A 1 3 5  8 . 4 1
PCKOSPAB Kaunas Software Spanish Tutor 1 ... 7  35 1 . 4 1
BCL9COLO Loral 9 Colossal Advontorit (E) ..... 7 . 3 2  1 . 4 2
BC19DONG Level 9 Dungeons lill • .. 7 . 3 2  1 . 4 2
BC1.910R0 Level 9 Lords 0 two Ibit 7 . 3 2  0 4 2
BOISNOW l o v e  9 Snowball 1,51 . •  • .  7 . 3 2  8 4 2
1CMHHOBB Melbourne Boum Hobbit • • • • .......... 1 1 , 1 5  1 2 . 1 1
BC/45E111S 11 niorsolt First Steps relit the Mr. Mon 1 . 1 1  7 . 1 1

BBC Cossets Sotto's,* • • I n c  VAT

.01
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13CMSCRIIC Mir remelt Gobi Throkrog 1BI 5 . 1 3  / I
BCOCHRWI Ocean Mr. Wimpy . . . . . . .  5 1 0  1
BCPAIORT Pace Software Fortress   6  51 1

BCPPALID Progrom Power Ahen Diemen (lint allerl 1 7 1  1 1 1BCPPADVE Program Power Adventure 111   5 1
613 1BCPPALIE Progr am 11CoNer Moo SW111

BCPPASTE Program Poem Asteroid Storm 111 • • • 1 . 8 7  5
BcPPASTR Program Poorer Asi to Navigmor .. 4 . 2 1  S
BCPPBANO Program Power aemits at 3 o dock .  5 .14  I '
BCPPBAIIII Pmeem Powo Barrage for 11C . •  • •  1 .13  7 14.01 aBCPPBEIB Program Power Boob Tult (81
BCPP1WMB Program PCNOill Bumble Bee 111 ....• •  5 1 1  5
BCPPCAVA Program Power C4W11111111 Marburg . 5  06 i l l
BCPPCH I 5 Program Poore BBC Chess 1 1 610  3  16 1 5
BCPPCHEPA Program Power Charmers  5 . 1 3  I I
BCPPCHES Program Power Chios  5 1 7  1 1
BCPPCONS Program Power Constellation ... • • ..  •  5 1 7  . 1 1
1CPPCOSIA Program Power Cosmic Combot 111 6 1 4  ! / ' •

BCPPCROA Program Power Croaker . . . . . . . .  .  ' 1 1  I I X •3BCPPCOWB Program Power Cowboy Sheet-out 5 . 0 1  !

BCPPCYBI Program Power Cybertion Missioni11   55,8117 :  5
BCPPDANG Progrsm Power Danger! UX1  6 . 8 7  1  A
BCPP01110 Progrem Poorer Demo Decorator Illeintoil 1_06 i  9
EICPPOIS Program F17,00 BBC Dismember . .  5  06 1 1  F X .BCPPELOO Program Power Eldorado Gold 'Adventism' 5.01 i l l
a CPPESCA Program Pomo lune tram 11•510 MOM 6 1 1  3
BCPPIEAC Program Power Fete m live I actors ...• • 5 . 1 7  I
BEPPIIIIII Program Poore Fells & the Fruit MOMIterl 5 1 7  1 5  P
BCPPFOOT PfbiliM Power Nolo 5 . 1 7  1 1
BCPPCALA Program Pown Galactic Commander  -  1 1 7  1 1

BCPPINTE Program PDVIllf Interealoctic Ttlider i1/ ... i l l ) ;  I I

EICPPGHOU Program Poorer Ghouls
ISCPPHELL Program Porter Hell Omer 01

BCPPJETP Nog  I OM Power Jet Noir Jick 5 1 7  1 1
BCP1111111 Program Pima Killer Gorilla   5 1 7  1 1
BCPPIABC Program POPOV LabeilltIll of III CNN ,. 0 - 1 7  1111

5E17 1 1
BCPPMAIIT Program Power Martian Attack (11
8CPPLASE Program Power Laser Command

BCPPMASM Progtato Porter Mastermend for NC   3 1 1 1  u t317 a ,
BCPPMAZE Progism POMI Mare Invaders lift   C I O  1 1
BCPPMINE Program Pinto Mine 113)   5 1 7  1 1

88cG;Plapp4E0,ADEN Pprrogogrraamm PowerMN.o.son NatainiBir   5.87 1115 . 8 7 1 1 ,
BCPPPOKE Program Power Poker Dice illi   4 . 4 1  l i
BCPPPOSI Program PD,Wr Positron 1E0   6 . 1 4
BCPPREV2 Program POMO Einem i 3 210   4 . 2 1
BCPPROUL Program Power Roulette tor BBC .....   4 _ 2 1
8CPPSEEK Program Power Sub 5 , 0 5
BCPPSPAC Program Power Space Jailor 111 5 . 1 4
BCPPSTAR Program Power Startrek   4 . 2 1
BCPPSWDD Program Power Swoop   5 1 7
BCPPTIOAT Program Power rillitirtil IStarftek Roil   5_11
BCPPWAIL Program Power Wall 1B I   4 . 4 0
BCPPWHER Program Power Where 1131   1 . 1 4
IICPPWHIC Program Poorer With Salt?   1 , 1 4  1 (
BCPPWOR1 • Prue avo Power Weald Geography 1111   1 .14 1 9

BCPPZARM Program Poore lan'n 101   L a i  aBCPSSALO Peon Saloon Salle   4 . 3 9

OSGSBEEB ileckelva Sank Art111 1 1 0 1  I L I
BCPSVIICA Peron YU Calc

1 1.1SI
BCCISGENE Getkehe GenGenerator(e) 1 1 3
BCOSMUSI Ouicksier a Music Notarise IBI ... .......   11.01
BCRHGALA RH Software Geode Wipeout IRHSOOICI I l l
SCRHSKIS R H  Software Ski Slalom I0I15002C1 , . ,   5 1  I
BCSHGBLT Simon W Hesse' 18 Ltd   1 . 1 3
BCSHINliE Simon W Hesse triterilenct   4 . 3 9
BCSHIRAV Simon W Hostel Troy!' Game   4 . 3 1
BCS131350 Sennett Wasson 10 Bomb Alloy   5 . 8 7
BCSIATIA Software Invisron Attack on Alplacoetati 5 1 7
EICSIEAGL Software lovesion Eagles Wing an   5 _ 1 7
BCSIGUNS Software Invasion Gurtsmolio .. • ..   1 , 1 7
BCSISPOO SollworoIn ration Spooks & Spiders (9)   5 s 7
BCSIVORT Software Invasion Varier   1 1 7
BCSMOIS Simonsolt Disassemble   5 1 7
BCSS 2102 Superior Software 2002 5 1 7
BCSSALID Superior Sol-wore 'thin Dropout .. 5 1 7
BCSSBAIT Superior Software Battle Tank   5 . 1 7
BCSSCENT Superior Software Centipede   6 , 1 1
BCSSCOID Supine Soltivart Coldrft Arhentura   1 5 3
EICSSCRA2 Suower Softie-am Crazy Palmer   0 1 1
BCSSCRIB Superior Software Cribhoge .... ... .  .  5_13
BCSSFAIR Superior Software Fairground   5 1 7
RCSSEROG Superior Software Frogger .. •  • .  1 1 7
EICSSERUI Superior Software Fruit Machine . •  .  1 . 1 7
BCSSGALA &mow Softwato Galasiens 6 1 7
BCSSHUNC Superior Softwom Horbhback  5 . 3 1
BCSS1NVA Superior Sottisen, foredo's ...• 5 1 7
BCSSOVER Superior Software Overdrive .. 5 1 7
BeSSPONT Superior Software Pontoon • . 5 . 1 3
BCSSOBER Superior Software 96er1
BCSSROAD Copulae Software Rood Runner •  . .  5 . 1 7
BCSSSPAI Superior Soteanwe Space Fighter ... 5 . 1 7
EICSUBELB Sulu. Software Beebeatar   •  7 3 5
EICSUBESI Solis Software Besieged .. •  • •  _ ... /  .36
BCSOGRAN Solis Software Graroftlat Tie loam ... 7 . 3 1
BCSOGRAS Sulis Software Gram ma i Tree Semences 1.31
BCSUGRAV S IM Selman Grimmer Tree Verbs • • 7 . 3 1
BCSWUNW Sold Salem* Junior Wordsphits .... •  1 . 3 6
EICSUJUST Sults Software Joel a Not
BCSUOPEN Suits Softwore Open Sesame   7 . 3 1
OCSUSTAW Sulls Software Stone Wordsplits   7 . 3 5
BCSUTENI Sulis Software Tens, Fronds   7 . 3 5
BCSUTIME S o l d  Srlit'llEV/I Time Iftivelhlt   7 . 3 5
BCSUWORD & A I  SOI1W4,11Wordpowe . .  .  _  7 . 3 6
BCVISNDO Visions Snooker .. ..... . • .. 5 6 1
80110E11 Veltman. Della Driver Casimir 4 3 5

,-
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Electmnequcip

Ref. BBC Micros Ex VAT Inc VAT
ANB01 BBC Model B Micro Computer 348.26 399.00
AN802 BBC Model B wiih Econei Interface 389.14 446.00
AN803 BBC Model B with Disc Interface 409.14 469.00
ANB04 BBC Model B with Disc & Econet Interface 450.01 516.00

Discounted price
Voltmace Delia 14B Joysticks 13.46
Voltmace 14B/1 Adaptor Box 13.36
Voltmace Delta 36 Twin Joysticks 18.09.0

(Authorised BBC Dealer, and service centre)

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

t VAT I n t  VAT
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611
.13
1/

.14
11
31
17
17
11
/6
06
I?
17
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11
17
11
17
11
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11
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11
11

so

15
14
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.76
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.75

.75
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75
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75
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15
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46
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46
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46
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*SPECIAL OFFERS
Mail order only

*EPSON
RX-801111E225.25 + VAT
F X - 8 0  E320.88 + VAT

SIDEWISE

1 1
ACORN

CO PUTER

Printer price includes cable for BBC and screen
dump ram is available for £11.50

SIDEWISE FITTED

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

VOLTMACE JOYSTICKS
*10% off list prices

JSVOLT 14
JSVOLTAD
JSVOLT3B

Prices subject to variation without prior notification

TRADE ENQUIRIES WELCOME
Access & Barclaycard Accepted

Large Stocks -  24 Hour Despatch
Carriage 46p

5 FREE ACORNSOFT
GAMES & CASSETTE

RECORDER WITH EVERY
BBC SOLD (wh,l,mocko.0

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

1

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

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

Micro Disc Drive for the BBC Micro
The Micro disc drive offers a method of low cost quick access to
programs. The drive is essentially a small version of a 51" disc
drive and offers similar features to the larger drive.
The data is stored on a 3" disc, this is enclosed in a protective
hard plastic cassette which features a write protect switch.
The micro drive requires the standard Acorn disc interface, but  a
new disc filing system rom. Acorn IN'S may be exchanged for the
micro DFS for E12_00. The new micro disc filing system can read
and write to Acorn DFS discs.
Thus if a 51 inch and a micro floppy were connected on the same
cable files could be transferred between them.
Capacity: 80.64 K bytes Transfer Rate: 125k bit is.

BRANCHES
FAREHAM: 59 WEST STREET (0329) 230670
KINGS LYNN: 17 TENNYSON AVE. (0553) 3782
MAIL ORDER: 36-38 WEST STREET
FAREHAM, HANTS. (0329) 230670

BBC
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A little bit of magic 1111111 from
MERLIN COMPUTER PRODUCTS

A N  UNBEATABLE COMBINATION! A WORD PROCESSOR
AND DATABASE WHICH CAN BE INTEGRATED.

MERLIN DOIRBOSEMERLIN SCRIBE
The first professiona
word
processor
for the
BBC disc
system.

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 BO column with choice of
background and text colours.
•  I n s e r t  text at any page on the document whether
currently in memory or not.
•  P o w e r f u 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 — item 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.
•  T e x t  reformatting.
•  S p i l 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 l 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 — allows conversion of BASIC programs
for editing byword 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.
•  H e a d e r s  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.
•  Select ion of up to nine user definable keys for insertion of
printer control codes into text, with up to five codes
allocated to each key.
•  C o n t r o 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.
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i M e r l i n  Database Is a database system designedexclusively 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. A n y  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 •  M a x i m u m
record size 1800 characters •  M a x i m u m  no. of fields 32
•  M a x i m u m  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
•  N u m e r i c  — 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 mail merge and report writer
•  1 6  level conditional search
•  Search conditions include 'not', › ,  <, = .
•  W i l d  card
•  Da tabase  automatically sorted by key field
•  Databasse can be set to re-sort to any alternative set of
key fields
Report Writing
•  Da tabase  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 Iails. rt.
justify'
•  Ar i thmet ic  calculations & accumulators
•  Condit ional  report writing
•  S e m i  programming facility for forms & report generation
Other  Facilities
•  Mall merge using Scribe •  Conditional mall merge
•  Automatic reformating of lines •  Capable of conditional
transfer of information between databases.

Database comes in chip with manual, simple fitting
instructions 8, 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 E49.00 A l l k  M E MMERLIN SCRIBE £59.95 A c t O b t  imTool
MERLIN SCRIBE/DATABASE 895.00
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 (BUCON LTD(
35/36 SINGLETON STREET, SWANSEA SAI 3 0 N
Tel: (07921467980 (3 lines)
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PETER JOHNSON describes the
new assembly instructions
available on the second processor

How to save
both time
and memory

THERE are two obvious ways in which
Acorn's new 6502 second processor
gives the user more power. The first is its
extra speed — the clock rate is 3MHz
compared with the 2MHz  of  the I / O
processor (the BBC Micro).

In addition, the second processor is
interrupted far less frequently than the
I/O processor as it has no keyboard or
other devices to service. These factors
result in a speed increase of 50-65 per
cent.

The other powerful feature is the
extra memory the second processor
provides. There is 44k available to the
Basic programmer when H i Basic is
used and 60k available to machine code
programmers.

There is also a less well-known extra
that the second processor gives — an
enhanced instruction set.

The 6502 used i n  the parasite
(another name for the second processor)
is not the commoii or garden NMOS
version used in the host (another name
for the BBC Micro!), but a souped-up
CMOS version made by, among others,
GTE.

The official designation for this chip
is 065SCO2, though there are other
similar ones such as the 65SCl2 which
have the same instruction set bu t
slightly different hardware characteris-
tics.

The purpose of this series of articles is
twofold. Firstly, it introduces the new
65SCO2 instructions, explaining how
they save bytes and microseconds.

Secondly i t  explains a  way o f
assembling the new instructions using the
HiBasic assembler directives.

I assume that the reader has a fairly
good knowledge of the standard 6502,
so I won't attempt to teach assembly

language programming.
Table I summarises the new instruc-

tions.
I have grouped the extra 65CO2

instructions into eight sets o f  similar
operations, or address modes, for the
purpose of explanation.

Before I  s tar t  w i th  a  detailed
description of the 27 instructions listed
in Table I, it should be noted that there
are another 32 instructions available on
the Rockwell R65CO2 family of chips
that do not appear in the instruction set
of the 65CO2.

Acorn seems to have chosen the latter
chip instead o f  the more powerful
Rockwell version because i t  is more
easily available. Whereas several
companies manufacture the 65SCO2,
Rockwell is the only source of R65CO2
chips. It's nice to see that Acorn has
learnt a lesson from the scarcity of 8271
disc controllers, whose sole supplier is
Intel.

It can be seen from Table I that the
65CO2 instructions provide both new
operations and extensions o f  existing
ones. I will describe the new opcodes by
group — the first four this month. the last
four next month.
Group I
This comprises eight existing instruc-

tions using a new addressing mode. This
mode is zero page indirect and has
previously been available only with
some form of indexing.

Readers familiar with the standard
6502 instructions will notice that the
eight instructions provided with zero
page indirect are the same ones that
currently allow post-indexed and pre-

Start of a new
3-part series

11111.-4111111111.1
1111111111MAIMI
11111111111110-11111
-d111111111111W-11111111

111=1110b---11111111111
111M—A11.1
11111•110P----4.11111P
-411111111111M.06-

EMEOW-1 .1111
I M P E E 11 0 1111

S E C O N D
P R O C E S S O R



From Page 63
indexed indirect modes.

With zero page indirect, the required
byte is found at the address given by two
zero page bytes. The location of the first
of these zero-page bytes is given in the
operand of the instruction. This sounds
complicated, but  compare the two
sequences given below — they have the
same effect:

2 5
3 6
2 5
3 6

6502
LDY*0
LDA (tmp),Y

65CO2
LDA (tinp)

In both versions tmp is the address in
zero page of the pointer to the (address
of) the desired byte. On  the BBC
running under Basic, imp might have
the value &70, as that is where the user's
workspace starts.

At tmp and imp+ 1 there would be the
address of the byte to be loaded. It can
be seen t h a t  b y  us ing the  new
instruction, two bytes o f  program —
required by the L D Y *  0 — have been
saved. Moreover the Y register wasn't
corrupted, and two clock cycles were
saved.

Group 2
A fairly small group this, containing

only one instruction. Incredibly, the
designers of  the original 6502 instruc-
tion set didn't include an unconditional
branch instruction.

This was unfortunate as it meant that
6502 programmers either had to use
JMP, which is one byte longer, or
branch on some condition that they
knew to be true. I f  no such condition
could be assumed, one was often
invented. For example:

6502
CLC
BCC label

65CO2
BRA label

In the first example the CLC was
executed solely in order to make the
branch succeed, In the 65CO2 version
the branch is executed without regard to
the condition codes.

The advantage of this is that code can
be made clearer by having explicitly
unconditional branches, rather than
inventing some contrived "always true"
condition.

Like t h e  r e s t  o f  t he  b ranch
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instructions, the operand of BRA is a
single byte which gives the displacement
of the destination from the first byte of
the next instruction.

This displacement is in  the range
—128 to 127, or —126 to 129 bytes from
the branch instruction itself. A  BRA
&FE instruction will cause an infinite
loop, and BRA 0 is effectively a NOP
instruction.
Group 3

This adds new address modes to an
existing instruction. The action of BIT is
to AND its operand with the accum-

Table

Mnemonic
Group
ORA (zp)
AND (zp)
EOR (zp)
ADC (zp)
STA (zp)
LDA (zp)
C Mp (zp)
SBC (zp)

G r o u p  2
BRA tel

Group 3
BIT zp,X
BIT abs)
BIT imm

Group 4
STZ zp
STZ zp,X
STZ abs
S r i  abs,X

Group 5
INC A
DEC A

Group 6
PHY
PHXPLY
PLA

Group 7
IMP (abs,X)

Group 8
TSB zp
TSB abs
TRB zp
TRB abs

A=--A OR M
A=--A AND M
A A  EOR M
M A

A—M

Branch by M

A AND M
A A N D  M
A AND M

M=•-0

M o
M=-.0

Am,A+1

Opera t ion

Stkz---Y Sp--=-Sp-1

P C M

M=AORM N
M-,A OR M . Z Z

-A AND M N .  Z
-A AND M N .  Z

ulator, setting the zero (Z) flag i f  the
result is zero.

The accumulator is not affected. In
addition, the negative (N) flag is set to
the sign (most significant) bit o f  the
operand, and the overflow (V) flag is set
to the second most significant bit (bit 6,
counting from zero) of the operand.

Usually the ANDing part o f  the
instruction is ignored, and BIT is used to
test the state of the top two bits of its
operand. Out of interest, you may like to
look at the possible values of A when the

N Z .
N . z .
N . Z .
NI/Zc
• • •

N . Z .
N . Z C
NVZC

7 6 • Z
7 6 • Z
7 6 z

•

NVZC

&04
&OC
& 14
&IC

Al is the memory location addressedby the operandA' and r  are the 65CO2 registers
Sp iS the 65CO2 stack pointer
SO is the address 411004 Sp

-A means NOT A. -C. means .VOT Ohe carry flag)
NYZe means Mat flag is affected. . means it is7 means N is set to bit 7 the operand

6 m e a n s  V  6  Se,  t o  b i t  6  o f  the O p e r a n d

2 5
2 5

5 2 B B C - .
2 5  Include:
2 5  S o f t w a r
2 5
2 5

5 2 P R I M
Brothel

&80 2  3  k i d  Da
&34
&3C
&89

&64
& 74
&9C
&9E

&I2
&32
&52
&72
&92
8482
&D2
&F2

& 7C 3

Opcode Bytes

2
2
3
3

2
3
2

2

3
3
4
4

6

3
4
4
5

2

4
4
2

SYSTE

MAW
IBM corn
2 x 3201i
Perfects
Perfect
plus 12 r
(monitor
SANY(
8O%IB
2 x 1601
Mailmei
Limited
availablt
(Monito

ELEC
Include!Cycia

Daisysti
EPSO
EPSC
Includil

OR!
Prod

SFT(;NT,11
ALL
MA-N
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100k single unit £139
100k dual unit £229
200k single unit £195
200k dual unit £325

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

UDM DDFS £95

MONITORS
Microvitec colour

Normal res. £199
Medium res. ce299
High res. £399

Sanyo/BMC 12" C cCi lo

Brother Printer H R 15 £399
Juki Daisywheel 6100 £389
Daisystep £295
EPSON RX80 FT £299
EPSON FX80 £389
Including lead for BBC.

3

4

Cycles

5
5
$
5
5
5

5

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: Wordstar,
Mailmerge. Info-Star and Calc-Star
Limited number of SAGE Accounts still
available.
(Monitor available at extra cost) 4 8
ELECTRON £199
Includes free software tape

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

PRINTERS

ORDER FORM
pyoduct

•

••••••••0 ,

DISKETTES

Memorex, in packs of 10
SS 40tk. £ 1 8 . 0 0
DS 40tk. 1 2 3 . 0 0
SS 80tk 0 E 2 6 . 0 0
DS 80tk. £ 2 9 . 0 0

Including V2-10'. p&p.
•

11437

Price Q t y .  l b t a l

SEND DETAILS ON
TOTAL SUM ENCLOSED (Cheque or credit card no
AU. PRODUCTS ARE BRAND NEW BOXED AND OFFERED WITH FULL
MANUPCTURERS WARRANTY All prices include VAT & delivery

EPSON DISK DRIVES
200K-400K-800K
plus new 31,2" range
(including manual 8 formatter)

Call for our full price list.

Disk storage boxes
£17.00 (takes 35)
Disk storage boxes
£25.00 (takes 80)
Prices include VAT, p&p.

• •

ACCESSORIES
BBC Stands . t 1 5 . 0 0
Dust covers £ 5 . 6 0
(for BBC,
Drives and
Printers)

ICRO WARE
14 Charles Street Hanley Stoke-onlYent
(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
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° W I N D  routine is called.

The values were obviously chosen to
make it easy to test the required file type
using BIT. Similarly ROM-type bytes
use bits 6 and 7.

The 65CO2 enhancements to  BIT
provide three new addressing modes
which are already available on other
instructions. The first two simply add an
index to the existing BIT address modes.
This could be useful, for example, when
checking a table of flags, looking for one
with bit 6 and bit 7 set:

\OVP

65CO2
LDX# &OF

.loop B I T  table,X

BPL next
B VS found

Check 1 6
entries
Check current
byte
Not this one
Got  a  b y t e
w i th  Z = 1 ,
V= I

.next D E X  D o  next one
BPL loop I f  we haven't

passed zero
\  Print some kind of  "Not
found" message

.found \  We come here with X
pointing at the entry if found.

control of the scaling of the screen. Integers. real numbers and
a powerful and totally flexible statement that allows the user to

G t a k evariables can be used.
is used to 'rotate' the axes about a point and by an angle both

A • I Q "  AT4 ed by the ROTATE statement on a scaled screen.C a r a  and ELLIPSE allow a multitude of  shapes to be drawn using a
•  s i n g l e  statement, including:- any regular polygon, circles, arcs, solidsectors. triangles, squares. etc.
E E l l .  is used t o  'f i l l '  a  previously drawn area. w i th  CFILL setting thecolour/pattern/Shade within pre-drawn bounds,
/  T R A N S   is used to translate the scaled area across the screen by the use or

cartesian co-ordinates, subsequent graphics commends making use of
the now displaced scaled area.

Plus: SMOVE. SDRAW, SPLOT and UNSCALE.

Compatible with: Acorn DES,
AmcornlPacel DES, Watford DES.
Wordwise, Disc Doctor,
Model 8,  BASIC 1 or  2, OS 1.20

is used to position e  LOGO cursor, usually ..ised prior to further
1123:NE t hGO statements.
ANGL;  is used to set the Intended direction of the LOGO cursor, the angle

being described in degrees.
ADVANC i s  used to move the cursor in the direction as set by ANGLE by

0  t d i s t a n c e  described in the ADVANCE statement
TURN gives the cursor a new direction by turning i t  a certain number of d fregrees anti-clockwise o m  its previous direction.

G  P E N  defines the kind of trail left by the LOGO turtle using the internal plot
codes

LCIRCLE  and LEW PSE are the LOGO equivalents of the similar enhanced
graphics COMMarl<la. the shape centre being the current LOGO cursor
position.

LL.Q.• 1.$ 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 w a y  as  the standard BASIC commands:- i.e. any
numeric/string expression, multi-line statements, access to any variable,a—r-la
of course, no stars!
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In this example table could be either a
zero page location, in which case the
instruction would take two bytes and
four cycles, or  an absolute location,
taking three bytes and 4/5 cycles.

The last new BIT instruction, BIT
immediate, has the operand following
the opcode. A typical use would be to
set the sign or overflow flags without
altering any o f  the registers. Fo r
example, BIT*S&CO would set both the
flags, and BIT* &AO would set just the
overflow flag. The ANDing action to set
the zero flag still takes place, of course.

Unfortunately there is a bug in the
65SCO2 — the BIT immediate instruc-
tion does not set the sign or overflow
flags correctly. Its use in this way should
therefore be avoided.

ADD 40 COMMANDS TO
BBC BASIC W I T H  ONE ROM

IN

1

DDCOMM
Now available for Electron with Rom board

£28
includes

VAT
post and
packing

can be  programmed, unlike LIST, and under the user's control
multiple statement lines can be split up into their component pans
allowing for greater ease of reading.

GOIC2 is similar to the GOTO statement but more powerful in that it
enables the user to lump to 'labelled lines a l lowing for neater arid
more readable rfrrogrommes•

a u -  allows the user to sort all or part of a string array into alphabetical
order using single statement. Invaluable for data processing

SETWIN and l i l a  allows the user to define. using SETNairiN, 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 al
will, the cursor maintaining its last used position within that window.

Plus; OPT. POPFOR, POPGOS, POPREP and ADDCOMM

O M  is a simplified 'character designing facility using an enlarged grid
that enables the user to quickly and easily construct or alter graphic
and psaud0-alphanurneric characters

comPAcT is used to reduce the size of all or part of an existing program by
intelligently appending fines together

FIND is used to search all or part of a program to find any desired character
or set oh characters.

GREPI, end 59E11. are t w o  related commands that enable the user to
replace a character or group of characters with any other character or

L y z i o u p  of characters, under total control of user.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: MEN,  GOODPROG, KILLREM and FKEYS.

Group 4
The store zero instructions are \,cry

useful. They set the contents of their
operand address to zero. An alternative
mnemonic is CLR, which is the one
used for a  similar instruction on the
Motorola 6800.

The zero page and absolute versions
obviously affect one location. The two
sequences:

6502
LD A** 0
STA total

have similar effects. The 65CO2 version
has the advantage that it doesn't affect
the accumulator or flags, is two bytes
shorter and is two cycles quicker.

Similar advantages apply t o  th
indexed versions. These may be used to
clear up to  256 locations, with the
advantage that the accumulator may be
used in the loop for things other than
holding the constant zero.

•  Peter Johnson continues his assess-
ment of the 65092 instruction set is
next month's issue of The Micro User.

Avai lable n o w  f r o m :

(Or send stamp for Brochure.)

65CO2
STZ total

Plus: ''HELP displays the
full syntax of all commands
Price includes a detailed
ring-bound User Guide.

A

VINE M I C R O S ,  NIARSHBOROUGH,
S A N D W I C H ,  KENT.  CT13  OPG.
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When you choose a TAXAN monitor from Kaga.
whether its monochrome or RGB colour.
you're choosing the best

COMPATIBILITY
TAXAN ,ilJnitors are cuinpatible with all popular
micro computers. Apple Aco r rn 'BBC -, IBM
Commodore -, Oric -, Dragon -, Research
Machines O s b o r n e - ,  Tandy -, Sinclair
(with interlace) -  you name it, KAGA TAXANS
made for it

111111.1111LR .13A.NpE
There are several TAXAN Colour Monitors
available from around £200 to 1399, including:-
VISION EX (Resolution: 380 dots) -  PAL or
RGB input -  Built-in Speaker E q u i p p e d  with
smoked filter -  Ideal display for Computers
andior Video Recorders.
VISION II (Resolution: 510 dots) -  RGB Colour
Display -  Capable of 80 column display -
Equipped with smoked filter -  Built-in
switchable interface

VISION III (Resolution: 640 dots) -  ROB Colour
Display -  Suitable for 80 column display -
Utilises latest matt black non-glare tube -
Built-in switchabie interface.
VISION PC -  IBM compatible version of the
Vision III in 'IBM style casing

MONOCHROME RANG__
NEW T H E  KX SERIES of monochrome
monitors from around E100 -  12'' non-glare flat
screen -  Green or Amber display -  More than
20 MHz -  Built-in handle -  Optional 'tilt and
swivel' stand -  IBM PC -  compatible versions
available

11.61,,  RELIABILITY_ A n
TAXAN monitors are among the most reliable
displays around, and are backed by a full 12
months' warranty
TAXAN IS THE NEW BRAND NAME FOR
PRODUCTS MANUFACTURED BY
KAGA ELECTRONICS CO. LTD.

All prices ex-VAT and correct at time of going
to press.

K AGA
1

141•11,

e aLcce stands out
for q ality a id valL e

NLQ DOT MATRIX PRINTERS

TAXAN
KPB10 (E299i
(80 col model
KP910 (E3991
(156 colmodel)
— 140 cps and
near-letter quality
1NLOi print
-  Supported by all
popular software
- High resolution

RING 0442 60155 FOR
DETAILS
TRADE AND OEM ENQUIRIES WELCOME.

Available from your local computer dealer: selected branches of W  H Smith.  Lasky's. Curry s and other leading retailers. EXCLUSIVE UK DISTRIBUTOR.

Whatever your system... insist on It404 7410111
Dab Efficiency lid
Computer Peripherals Division. Maxteci Road. Hemel Hempstead, Herts. HP27LE Tel (0442)60155(14 lines) Telex: 825554 DATE FF G



PRINTERS
NEC PC-8023-N Dot-Matrix Printer.

Economical all purpose printing for your computer.

•  Centronics-computible parallel interface.
•  Bidirectional logical seek operation for high speed piinting •

(120cps).
•  Output  to printer can be on character-by-character or even dot-by-

dot basis.
•  M a n y  character sizes; fan fold and single-single sheet paper.
•  Automatic reversal of ribbon gives clear, crisp impressions for a

long period of time.

COMPUTERS
BBC MICROCOMPUTER

Model B   E . 3 9 9
Model B with ECONET   £ 4 4 8
Model B with DOS   £ 4 6 9
Model B with DOS & ECONET   £ 5 1 6

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

MONITORS

E246.85

M I R 1 4 "  Colour Monitor/Colour TV.

;N LIPERT-
The Ben & Howell/IX
Computer Compatible
Recorder
O Automatic L t
e v e l  Coto Automatic Tape Stop
O Tape Counter
O Remote Motor Couto

DISK DRIVES

An example of superior technology •
reliability and outstanding perk)
combine to produce the 1,111.) Disk
Family.
Truly professional units designed toil
with the BBC Microcomputer.

PRICES START
FROM
E179.57

t your I
lr most

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

.4;:0;•i;
;90#19:

i47,erp'ff,
•

4 t P t i t
. 1 4 .

Fitted with the Euro-Standard connection. The SABA combines: krt.
and output for video and audio. ROB inputs and this direct control aalt
the colour tube (that is to say absolutely lossfree direct input of the ev!
picture signal) makes the SABA ideal for all video recorder stands
video text,video games and home computers. SABA is among the ck
few manufactures providing this advanced universal connection -
giving you the best of both worlds — Colour monitor and Colon

•  12 mo
•  Fully c

model
AID in
Port
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'1 ore

..1 turt
•,earest

OY

SO



iii 11•111

already an
ality of
y, you go tr
advise you
ERTOWN
through

, help you
r is for
can change

with LVL

ell/LVL
patible Data

vel Control
pe Slop

r Control

hnology, tota
pedormance

D i s k  M i l t (

igned to wad
er.

British Made and fully guaranteed, the LVL twin joysticks are
professional units with which your aim should be nothing less
than total control. They will operate any programmes that have a
joystick option and are written in a way that is compatible with
Acomsoft.

• 12 months guarantee
Polly compatible with the BBC
model '111* or 'A' fitted with an
AID interface and an analogue

•  Nylon encased-steel shafted
Joysticks with ball and socket
joint

•  Fast spring return to centre
•  Graphite wiper linear

potentiometers

At your local COMPUTERTOWN Dealer you'll find hundreds of titles.
or most popular home computers, offered at prices and skill levels to

slut all your desires. To
avoid disappointment
please telephone your

SOFfH l o c a l  stockist for a full
availability and

price list

ALL PRICES
INCLUDE

VAT.

The items featured represent a very small selection trom our vast
product range, and at the time of going to press were all available from
stock.
lowever, not all dealers carry every advertised item, please telephone
before making your journey.

For further details, and full product literature pack call or telephone your
nearest LVL Computertomm Dealer.

16.85
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[ SOFTWARE

C. TECH SOFTWARE
184 Market St
NVDE
Cheeture
061 isr; s223

4CUMBRIAII
THE COMPUTER SHOP
56/58 Lowther St
CARLISLE
Cumbna
0228 27710

A.C.L
1 No1.0,11%10_1
GRAYS, ESSEX
0375 73834

BROADWAY MUSIC
AND VISION
Woodiord Green
ESSEX
01 504 7500

GREATER
MANCHESTER,
LADM.L.-4
H Exchange St
St Alines Square
MANCHESTER
061 832 6167
• Home & Business
Computers Ltd.
54. Yorkshire Street,
OLDHAM
061 633 1608

YOUR1 1 3 5 1 4 3LOCAL -  R I M Y  DEALERwhin
HEREFORD
KIMPSONS
26. St. Owen Sr.
HEREFORD
0432 273480

iKENT
KENT MICRO
57. Timm St
MAIDSTONE
Kent
0622 52784

>17.471P—TD-11..1=1
PERCY LORD & SON
63. Blaby Rd
WIGSTON
Leicester
0533 785033

PLONDON
CA NNONBURY RADIO
185, Upper St
ISLINGTON NI
London
01 2.26 9392

PAUL ELECTRICAL
250/2 Grand On we,
Raines Park,
IA)NDON SW20
01 542 6546

WOODS RADK)
257, Lavender Hall
Battersea.
LONDON
01 220 1768

• S p e c s t  IMitionners

SPURTREE COMPUTING
LTD
Council Buildings
Teme Street
TENBURY WELLS,
Worcestershire
0584131163!811304

I " A  D t r i s i
THORNCUARD

Pensby Rd.
NESWALL
The Wirral
Merseyside
051 342 7511,

M E M
S P ELECTRONICS
48. Embry Rd
HUCKNALL
Notts
0602 640377

COMPUTERTOWN (UK) LTD
230, Derby Rd.
S TA P L E F O R D
Notts
0602 399484

- i i i i . i 1
ABSOLUTE SOUND
AND VIDEO (Oxford) Ltd
19, Old High Si Heachngion
OXFORD
0865 65961

AVON
K K  COMPUTERS
32 Alfresis
WESTON
SUPER MARE
Avon
0934 419324

SALOP
mEtucorr BROS.
53, Mardot
SHREWSBURY
SHROPSHIRE
0743 3060

RTH' LAND
NEWTONS
Main St,
SEABOUSES
0665 720307

STAFFAi
WIIAGNALL

18, Satter St..sfArroaD
w a s  3420

• HASLEMERE COMPS
25, Junction Place,
HASLEMERE
Surrey
0428 53850

P & H ELECTRONICS
5, The Parade,
Reachnq Rd.
YATELEY
Swgry
0282 877 722

- - 1 1 7 1 9 7 7 ,

EWELL
4, Foreland Rd
BEBOIRIDGE
Isle oil Wight
090 387 2578

COLSTON COMPUTER
CENTRE LTD
The Colston Centre

Colston Ave
BRISTOL
0272276819

1 1 0 1 1 = 1 1 1 1 K i
HOME & etrancss COMPUTERS
59. Daisy Hill
DEWSBURY
Yorks
0924 455300

KI-VU ELECTRIDNICS
38, Church St Wolverton
MILTON KEYNES
Bedford •
0006 312806

111-1-
C E  MICROS

BrigMois Rd
WORTNING
West Sussex
0903 213900

JBC MICRO SERVICES
200. Earlsdon Ave.
Nth Earlscion
COVENTRY
02133 73813

lArLL'rSHIRE
VVILTSH1RE MICRO CENTRE
Unit 6, Central Trading EON&
Signal Way,
Old Town.
S W I N D O N
0793 612299

• P V MICROS
313A Water St
ACCRINGTON
Lanes
0254 38521

Home & Business
Computers (IRCH1 Lid
73. Yorkshire Street,
ROCHDALE
0706 344654

-1•17-1171
SIR.
91, Whachurch Rd.
Cyncoed
CARDIFF
Wales
0222 621813

THE COMPUTER SHOP
41, The Hayes.
CARDIFF,
Wales
0222 26666

14N11
1.40iNtsayr

:io Gottkai
GLASGOW
041 Z264878



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

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

•  The disc is "flippable ' like a cassette tape and has a
storage capacity of 100K on each side in single density
mode (twice as much when used with a double density
interfacel. A neat plastic switch can be flicked back
and forth to write-protect valuable discs.Advance with AM
.„0e..11 VC A

Ap.eJkeau
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3" Disc Drives—The Ultimate Choice

Hitachi; in a

All units include REPLICA II tape to disc software free of charge

Direct Delivery
If not available from
one of our 200+
dealers fill in the
coupon and we will
deliver your order
promptly
Advanced Memory
Systems Ltd, Green
Lane Appleton,
Warrington WA4 5NE I
RING !0925j 62907 DR I

1
62E82.

ord reliability LI

•  The ANS disc drives are completely hardware and
software compatible with 514 drives which can be
used in parallel so allowing easy transfer of softw
Consequently the 3' drives will operate with all the
standard floppy disc interfaces. They take their po
from the outlet provided by the BBC micro—there's
onboard power supply to corrupt data.

1111 The AMS package includes utilities on either disc at
EPROM for formatting and verifying discs. The
EPROM, which is easily fitted, offers a simple to use
and permanent alternative to using the utilities disc

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

Recommended Retail Price

Single 200K -E169
11:10)c per side

Double 41:10K-E33
1200K per disc

includes VAT and delivery

TO. Advanced Memory Systems Ltd Woedside
Technology Centre. Green Lane Appleton
Warrington Cheshire WAI 51IG

Please send me
AMS 3 S single disc drive all

, inclusive package at CIS 9 each
11:17—' M I S  3 Ti twin disc drives all
i n c l u a i v e packageat£335each.
Prices include utility disc, cables manual,
VAT and delivery
Please send me by poet it not with drives
l i ty  d o u b l e  sided lOCIN x 2! discs at

1   E 4 . 9 5  each
-0Ty p a c k s  of hve at C22 50 per pack.

Oty F o r m a t t i n g  and Verification
Utility EPROM C17 25

I enclose a cheque for E
or debit my credit card
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A valuable maths exercise by PALI RAO

Sign of the times
(and addition,
subtraction
and division)

IN Number Signs a child is tested on
simple subtraction, addition, multipli-
cation and division.

The program prints a sum with a box
in place of the correct sign and then the
child is  asked to  enter the correct
symbol. I f  the child is  wrong, the
computer will tell him or her and also
give the correct symbol.

If the question is answered correctly
the score is incremented by one, adding
up to a total out of 10.

The program uses the normal
computer symbols '', I ,  +  for the
mathematical functions, even where this
requires the use of the Shift key.

However if the child fails to use Shift.
the program will prompt accordingly.

The program uses Modes 7 and 2 and
also involves the speech synthesiser
when entering the name. But i f  you
haven't got such a  modification the
program will still run normally.

P ROCinit
PROCinstr
PROCtune

PROCname

PROCcalc
PROCscreen
PROCbox
PROCmessage

L4§-1 1 G  ft I G  1E--
11-111E I R  0  >C

C O R R I E -r

-
PROCEDURES

Initialises variables and also sets up the user defined characters.
Prints out the instructions and explains the keys to be used.
Plays a short tune and then causes a delay while the tune is being
played.
This procedure from The Micro User asks the user for his/her
name. The speech synthesiser also asks the user but this will not
have any effect if not fitted.
Calculates the values for the equation.
Sets up the screen, draws a border and box.
Draws the box in place of the numeric symbol.
Informs the user whether the symbol was correctly input or not
and also prints out the correct symbol i f  necessary.

PROCscore T e l l s  the user the score obtained and gives an encouraging
message depending on the score. This procedure also asks the
user i f  the game is to be played again.

VARIABLES
TES N a m e  of the player.
X96.10,6 Posi t ion of sum on screen.
SX,SY P o s i t i o n  of tick/cross.
BX.BY P o s i t i o n  of box on screen.
delay D e l a y  period for PROCdelay (a simple loop).
SC U s e r ' s  score.
A,B R a n d o m  elements in the sum.

True result of the sum.
AS H o l d s  user defined symbols for Listing starts

on Page 147
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PRICES SENSATION
Canon 110: Case/Cables all !NU £99
Canon 220: 400K (40/80 switching)

Case/Cables all INCL. 0 6 9
N.B. These are state of the Art Disc Drives; Direct Drive

40 track 6mms Access/80 track 3ms Access.

DFS Kits available
ex stock

all inclusive price E109 SLIM CANON DISC DRIVES:
MODEL SPECIFICATION OF EACH DRIVE
110 S . / S I D E D  40 TRACK 100K
210 D / S I D E D  40 TRACK 200K
220 D i S I D E D  80 TRACK 400K

(40/80 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 548S,

are available with their own custom-built secondary switching power supply.
This is safe, low in heat generation and excellent value for money.

The SANYO disc drive is our latest acquisition in quality Japanese products.
This is a "half-height" unit of standard dimensions.

A
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MODEL: 110 210
CANON
220 2 1 1 221

SANYO
548S

Formatted Capacity
per drive on BBC Micro: 100k 200k 400k 200k 400k 100k
Single Drive & Case: £99 £139 £169 £179 £236 El 54
Single Drive
& Case/ P Supply: £124 £164 £194 0 0 9 £266 E184
Dual Drive & Case: £204 £274 E314 £329 £437 £284
Dual Drive
& Case/P. Supply: £229 £299 E339 £359 £467 E314

RED)
ED)

i48S,

S.

LTD DISC DRIVES
SLIM SANYO DISC DRIVES:
MODEL: SPECIFICATION OF EACH DRIVE
548S SiSIDED 40 TRICK 100K

All inclusive price list:
This means: disc drive + case + all power & data cables + U.K. carnage + utilities disc & manual + VAT.

Support:
Warranty: All disc drives sold by Chase Data Ltd. come
with a fulJ one-year warranty on parts & labour.
Non-warranty service: As THE experts in our field we
can offer service on most makes of floppy disc drive.
Recalibration & Alignment E 2 5  per unit inc. VAT
(parts extra). Phone for details: (Tel: 0784 38487)

MODEL: SPECIFICATION OF EACH DRIVE
211 D / S I  DED 40 TRACK 200K
221 11 ' S I D E D  80 TRACK 400K

(40)80 TRACK SWITCHING)

Payment "Zti•
By Post Send your remittance (cheques only please)
with your order to:
CHASE DATA LTD
PO. Box 6, Woking, Surrey, GL.121 4PB.
By Phone: dr:mb (Tel: 0784 38487).
e l a
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BBC Microcomputer in the NORTH

All computers come with Free Cassette Lead and Software Package M o s t  add-ons include Free Fitting and installation.
Addons

Monitors ROM/RAM Extension Board 40.43
Philips Hi Res 66.69 Light Pen 21.69
Microvitec Normal Res 199.00 OEL 200 Prestel Terminal 87.39
Ferguson TX-90 RGB/TV 199.00 Acorn Speech Synth 47.83

Chip Chat Speech Synth 26.04
Pace Grapevine POA

Light Pens and Joysticks
Add on Light Pen 21.70 Disks POA

ROM Software
Wordwise
Graphics ROM

34.74
28.65

JMB Full Analogue Joystick
Joystick Pairs
Hi-Fi Extension Cable

13.00
17.35
E5,17

Print Master 28,65
Components and Cables View 2.1 47,83
We stock everything e.g.. Ultra-Calc 56,48
2764 Eproms 6,04 1.2 U.S. 7.38
27128 Eproms P OA Disk Doctor 25.17
8271 Eproms POA BCPL 86.09
Printer Cables 12,99 Termi 28.65
Disk Power Cables 8.65 Commstar 30.39

PRICES
All our prices are
constantly moving, so
please ring us to check
the latest price.

CTECH Computers Telephone:061 -366-822317794

Computers
BBC Model B
BBC Model B with D FS
BBC Model B with D FS & Econet
BBC Model B with DES & Wordwise

p
346.95
407,82
439.00
433.92

Acorn Equipment
6502 2nd Processor
280A 2nd Processor
Teletext Adaptor
Electron Computer

DISK DRIVES FROM E95•00 4- VAT
Bare CHINON F0510  Slimline, 40 Track. Single Sided 1 0 0 K  1200K Double Density). As above but complete with Cables Uti l i ty
Disk, Cables. Case and Manual E10900  4- VAT
Bare TEAC55F, Slimline, 40 /80  Track, Double Sided 400K (800K at Double Density). E 1 6 9 0 0  +  VAT
As above hut comptete with Cables Ut i l i ty  Disk. Cables. Case and Manual E199_00

DUAL DRIVES F R O M  E199  -  VAT
Dual CHINON F051D. Slimline, 40Track, Single Sided 2 x  100K 12 x  200K Double Density'. Complete with Cables, Utility Disk,
Cables. Case and Manual. E369 -  VAT
Dual TEAC 55E. Slimiine, 40/80 Track, Double Sided. 2 x 400K 12 x 800K with Double Density). Complete with Cables. Utility
Disk. Cables. Case and Manual. (With your drive you may need an interface).

DISK INTERFACES FROM E6900 + VA!
The FabulousLV1 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 1,8 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
SHINWA CP80. BO column, friction and tractor feed. Eli Directional logic seeking. Hi-RES and Block Graphics. Sub and
Superscripts Condensed, Emphasised Underlining. Tabs and Italics plus morel E199 4 VAT
CANON PW 1080A. This is the latest state of the art in printer technology. This machine out performs the EPSON FX80 I t  will do
everything the M O  does and more besides and using the same MIMI  codes' What makes the PW1080A so speoal 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 as
well as the excellent manual. E259 •  VAT
OUEN 5100 Daisywheel. This British assembled printer has all the features that you would expect like Auto Bold. Auto Underline.
Sheet Feeder option Take Oume daisywheels and Ribbons. 20Cps Bi Directional E299 + VAT
All prices Pius 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 toot)

E p
173.04
260.00
199.00
173.04
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*  T E C H
COMPUTERS
184 Market Street,
Hyde, Cheshire
SK14 1EX
061-366 7794
061-366 8223
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MINE COWS
MOSLEM PAGE

I HAVE recently purchased the
Beth Body Building Course
packs 1 and 2 but I am unable to
use them because I do not know
how to address the user port.

I have inquired at my local
computer shop, but all they seem
interested in is  selling games.
Can you help me? The program
I have to write is to turn on
LEDs from a switch. — Richard
Wien, Barkham. Berks.
•  I t  sounds as  though you
haven't got the back issues of
The Micro User  (July and
August 1983) .  T h e  accom-
panying Body Build articles
explained this at length.

In short, writing to the data
direction register will set up each
bit on the user port for input or
output. To set up bits 0,1,2,3 for
outputs and the others for inputs
use

?&FE62=8zOF
Then you can output to the

port using:
?&FE60=A%

Or input using:
A%=?&FE60

The cost of
colour
THE BBC Mic ro  does no t
provide a colour output from the
8NC connector.

However Acorn's reply was
to connect a  470pF ceramic
capacitor on the underside from
the emitter of Q9 between 1C45
and the U H F  modulator —
BC239 to the base of Q7 next to
the empty IC97 — BC309.

After trying this, I found that
although colour presence was
noticed i t  was far too faint. Is
there any way to increase the
colour intensity?

I a lso  discovered wh i le
examining the circuit diagram of
the BBC M i c r o  f r o m  the
Advanced User Guide that it is
also possible to take an audio
output from PL16 instead o f

Back issues provide
the answers

using the speaker.
Another hint in  The Micro

User was a program for slowing
down games — timed delay.

By typing:
?&FE45=1: ?&FE46=0

I discovered that  the whole
computer is slowed down. You
can watch a  mode change.
characters being generated — all
in glorious slow-motion.

This also shows that during a
mode change you can just see
two modes, that is changing
from 2 to 7 will show disinter-
gration of the video RAM and
the appearance of Mode 7.

To revert t o  normal speed
type:

?&FE45= I I: ?&FE46=14
The value contained in these

locations can be obtained by
PRINT?&FE45, ?&FE46.  —
•eeraj Sharma, Slough, Berks.

The trouble with this modifi-
cation is the differing sensiti-
vities o f  PAL decoders to the
botched up colour signal that
comes out of any computer.

To make this colour signal of
a commercial T V  standard
would however double the cost
of the computer.

To increase the intensity you
could try increasing the size of
this capacitor. So long as it is a
disc ceramic type then you
should have no trouble.

If you have another type why
not put i t  in parallel with the
first? This will effectively double
the value. What it is doing is to

insert the chromanance com-
ponent of the signal — the higher
the value the more signal.

If you inject too much then
the picture will be over satur-
ated, but no harm will be done,
so feel free to experiment to get
the best results.

Videoing a
program
I AM trying to make a video of a
computer program. Unfor -
tunately I cannot link the output
of the computer to the video
directly as the frequencies of the
input/output o f  video and
modulator are the same.

Is i t  possible t o  alter the
frequency a t  w h i c h  t h e
modulator outputs the U H F
signal? The way I  am getting
round that — by using a video
camera on the TV screen— is not
very satisfactory, but i t  was
improved by using a switch on
the camera which inverted the
picture from positive to negative.

Of course there were different
colours on the video as a result
but the picture was much better.
— S. Taurins, Abergattenny,
Gwent.

•  I t  is not the frequency of the
modulator that is at fault. This
can b e  adjusted slightly b y
altering t h e  slug accessed
through t h e  b o l e  i n  t h e

You've got a problem with your micro
and you just can't sort it out on your
own? Then write to MIKE COOK. If he
can't help then probably no one can

modulator box.
he p r o b l e m  i s  o n e  o f

synchronising t h e  computer's
video output with that of  your
picture source.

What you need is known as a
Genlock circuit. This alters the
frequency and phase o f  your
computer video to match exactly
that of your other video source.

only know of one source of
these commercially for this or
any other computer and that is
from Video Electronics (tel:
0942 882332). However it will
cost you nearly as much as did
your computer!

Is the crimp
too thin?
I HAD problems last year with
high resistance crimped connec-
tors on three of the seven power
supply leads — two o f  them
within the power supply unit.

Since then I  have tested nine
PSUs, eight o f  them having
potential faulty crimps, revealed
by connecting a suitable resistor
across each pair of supply wires
in turn, to pass 2 amps.

Use a  mi l l ivol t  meter t o
measure the mV drop between
OV on the PSU socket and the
resistor end connected to  the
black wire.

A v a r y i n g  reading w i l l
indicate a fault at one of the two
crimps at each end of the black
wire. Similarly, connect the
meter across the +5V socket of
the PSU and the resistor end
connected to the red wire.

In two cases the wire pulled
out of the crimp. My opinion is
that the wire is too thin for the
size o f  the connector — which
Acorn dispute.

I have also decoupled the

September 1984 M I C R O  USER 7 5



From Page 75
+5V supply to  the modulator
which significantly improves the
quality o f  the subsequent dis-
play.

In addition I ran a thicker lead
from one o f  the PSU fixing
screws and soldered the other
end t o  the modulator case.
Lowering the source impedence
to the area in question also
marginally improves the display
fed from the ROB output.

You will also find it revealing
to measure the mV drop along
each o f  the leads wi th the
computer powered. -  D .P.
Lawrence, Colchester.
•  Thanks for  your advice. I
have come across this problem
on some of the very early series 2
printed circuit boards but had
assumed that Acorn had got that
one ironed out.

Boot up on
power up
I HAVE looked at all my issues
of The Micro User but I cannot
find any  reference t o  auto
booting on power up.

I wish to use a BBC Micro for
continuous monitoring o f  tem-
peratures and require it to self
boot should there be a power
failure.

Can you help? -  Tim Fryer,
Milton Keynes.
•  Your answer is on Page 93 of
the January 1984 issue of The
Micro User. Just make link 4 to
change the auto boot option
from Shift-Break to Break.

This will give a  boot up on
power up. (Note that diagram
has holes labelled I  to 8 and it
should be 0 to 7,)

Speaking of
• •damage

I HAVE tried through Micronet.
Prestel. experts and micro shops.
hut nobody wi l l  give me an
answer to my question.

As I  order The Micro User
through m y  local newsagent,
and as I  consider i t  the best
micro magazine on the market I
thought who else but the expert
himself to answer my query?

I own a BBC Model B. I f  I
were to cut the internal wires,

76 M ICRO USER September  1994

disconnect the internal speaker
and attach the wires to two small
hi-1i speakers to  get a  better
sound. could you please tell me if
this would lose any memory or
do any damage? And would it
affect games programs in any
way?

You are my very last hope for
an answer. It really is important
to me beause the idea of having
two speakers on either side of the
computer with improved sound.
speech synthesiser and games
would be very impressive indeed.
-  Robert Grant, Galley, Ches-
hire.
•  Yes, you can do this. Wire the
speakers i n  series and you
should have no trouble.

Simple cut
is OK
I HAVE just installed a  disc
upgrade on my Beeb using the
directions in your article in the
January 1984 Micro User.

My computer has an issue II
motherboard so I was expecting

Cool it
AS I  experience overheating
problems with my BBC Micro -
no doubt due to the sideways
ROM board -  it would appear
sensible to improve the micro's
ventilation.

Fans or other electro mech-
anical devices are.  i n  m y
opinion, undesirable because of
their noise.

However, suitably dril led
holes in the casing should ease
the problem. There appears to be
sufficient gaps for the air intake
around the tube and 1MHz bus
plugs, but the airfow appears to
be restricted by the upper casing.

If the upper casing or lid was
drilled with sufficient holes the
airflow would be improved.

One idea is to drill holes in the
form of the owl to maintain the
aesthetics o f  the micro, in the
north west corner of the lid.

Before taking this irreversible
step I would like your advice on
the validity of the theory.

One other idea I  would
sincerely like to  employ is to
install a switchable dummy load

IF you have a technical query for this page, send it to Mike
Cook, The Micro User, Europa House, 68 Chester Road, 1
Hazel Grove, Stockport SK7 SNY.

Letters on other subjects should be sent, as usual, to
Micromail, which this month starts on Page 177.

to have to cut pin 9 on IC 27 etc.
but I found that the IC was not
soldered in. So I  decided to
remove it from the socket and
bend up the pin.

Then I noticed that the track
from S9 didn' t  seem t o  go
anywhere under the socket,
although on the reverse of the
PCB pin 9 was joined to pin 7 by
a wire.

I have simply cut out the wire
and not tried to bend up the pin
or cut the track. Do you think
this will he OK? And can you
tell m e  w h a t  t he  symptoms
would be i f  not? -  J. Clt(ford,
Bracknell, Berks.
•  Yes, this should be OK. The
symptom of it not being OK is
failure of the discs to work at all.

Teletext.•
or Prestel?
PLEASE could you help me
with two questions?

have a teletext adapter with
ROM. Is it possible to run an
assembly program enabling the

in the loudspeaker circuit.
This will enable my children

to play their noisy games in the
living room without irritating the
rest of the family.

The circuit is simple enough:

ROM to work with a modem
and i f  so how?
2. I have a View ROM fitted. A'
I have a n  Acorn  GP100A
printer is i t  possible to conver
the printer pad for the Epsoi
printer to allow me to get out
the printer what the manua
says, or can you possibly publisl
a program?

I would be most grateful as
cannot afford to buy an Epsoi
p r in te r.  -  R . B .  D i n g l e
Hounslow, Middlesex.

•  I  think you are confusini
teletext with Prestel. They an
totally different systems havini
a common display format,

So the question of running th
adapter with a modem does no
enter into it. Unless o f  cours
you want to send teletext page
to someone else down the phon
line.

View requires a printer drive
to get all the effects available a
a specific printer. These wil
slowly become available alonl
with a do it yourself customisiu
printer driver.

In the meantime if anyone ha
written one we would be glad t
publish it.

with an owl

A most suitable position
would be underneath the micro
in t he  recess beneath the
keyboard and alongside the
name "BOOTHROYD-. This
would prevent the switch being
accidentally knocked and gives
plenty of room inside the micro
for installation. Connectors
should be used to enable the
keyboard to be removed.

Lastly thank you for the best
micro magazine on the market, it
never comes out soon enough
for m e t  -  A . P.  R a n d a l l ,
Weymouth, Dorset.

•  Yes, drilling holes in the
will help to solve your problen
of overheating. I think it's a grea
idea to have the holes in  th
shape of an owl.

On the second point there i
no need to  include the 8ohe
resistor -  just switch out th
loudspeaker. This was one of th
first modifications I  did on m:
own computer.

••
aS .  •

.a.

• •
• • •  ••

 a • • •• • •
• a  • a

a

a •

Full
size
path

1

Underside of casing should have
a thin loose weaved material or
mesh glued to it, to prevent small
objects dropping through the
holes.
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To Gaddesden Place, Hemel Hempstead, Herts HP2 6EX
Telephone: (0442) 63933
On the 1st August 1984

Computer Concepts are expanding and require machine code programmers
with experience of Z80/6502 processors.
For further details of vacancies write to:

The Manager
Computer Concepts
Gaddesden Place
Hemel Hempstead
HERTS HP2 6EX
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Dare y o u  take  u p  t h e  challenge la id  d o w n  b y  t h e  m o s t  evi l
and sinister of  all beings t h e  devil himself.

If you do  you wi l 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 DAIRY FARMERS
Keep on that economic line between over and under feeding! w e e k l y  total feed cost and milk sale price.
Save t ime recording milk yield and calculating feed amounts! A l l  this and more wi th DAIRYFILE.
Quickly decide feeding policy with the 'Monthly Calving Group P r e d i c t  cow or Monthly Group total lactation yield. Compare with

Performance Graph! S t a n d a r d  Lactation Curves. A l l  o l d  da ta  preserved -  compare
Print out a recording sheet with cows in numerical order. Print Out M o n t h l y  Groups over the years. Which is the most profitable month?

graphs or  tables o f  individual cows or  Monthly Groups showing F i n d  out with DAIRYFILE -  for up to  200 lactating cows.
serving and pregnancy details, illness record, Calving Index. weekly A v a i l a b l e  on dual 4 0  tk disc (For dual 4 0  tk drives only)
and running total Margin over Concentrate. See at a glance cows D u a l  or Single 80  tk drives E69 inc VAT (add 50p p&p)
due for serving, pregnancy diagnosis and drying off. Keep track of P l e a s e  state which on ordering.

MICROTEST FONT ROM
This exciting new ROM from Microtest will enable you to get all sorts * T h i n
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 uti l i ty to  produce a  hard copy onto
paper.

Typing ' 'HELP FONTS' gives a l ist o f  available fonts arid 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.
*Data L i k e  the bottoms of cheques.
*Greek I t ' s  all Greek to me tool
*Jo ined S t a n d a r d  capitals with joined up lower case.
*Maths  A  mix  o f  until now unobtainable Mathematical

symbols.
*Miscel laneous A  few oddities which often are very necessary, o f  paper,
*Thick T h i c k  tex t  ( fo r  MODEs 0&31  t o  enhance 8 0

column mode. E 1 7 . 5 0  inc VAT (add 50p p&p)

DEALER ENQUIRIES
and

EXPORT ORDERS
WELCOME

Microtest Starstick ROM &  Joystick Package
Now available the Starstick ROM and Joystick. This comes in three forms:

(A) T h e  S ta rs t ick  R O M  a n d  Q u i c k s h o t  I  J o y s t i c k
Price 17.95 +  VAT  =  19.84

(S) T h e  S ta rs t i ck  R O M  a n d  Q u i c k s h o t  I I  J o y s t i c k
Price 19.25 +  VAT  =  22.14

(C) T h e  S ta rs t i ck  R O M  a n d  p a t c h  lead,  c h o o s e
your o w n  S p e c t r u m / A t a r i  s ty le  Joystick

Price 15.25 +  VAT  =  17.54
Post and Packing £7.00 inc. VAT per item
This enables you to plug the Rapid action self centring joysticks until now
only available for the SoectrumlAtarliCBM machines into the user port of
the BBC. Model A users please note NO ANALOGUE INTERFACE
REQUIRED.
Disc Users Note -  pressing BREAK. SHIFT-BREAK or CONTROL BREAK
does not modify or destroy the STARSTICK software so Disc Users
please feel free to Boot!
The software patch provided in t h e  ROM is interrupt driven and adds the
following commands to your computer.

Enables you to use our
joysticks on most programs
even those that  do not offer
joystick capability,

SATAN'S CHALLENGE
or (Nevi !  Rides Out)  A Black Magic Adventure

AMA
r i m

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 wri t ten w i th  the acclaimed features of  other adventures in
mind e g  save  fac i l i ty,  qu i ck  response, s imp le  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 E7.95 Inc VAT
DISC 40 or 80 rk E9.45 inc VAT (add 50p p&p)

Thin text (for MODEs 2& 5) 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 M I 8 0 .

The ROM uses absolutely NO user memory and can be used with
word processors etc. as well as normal BASIC programs. The
DUMP utility wil l  produce positive or negative graphics and wil l
also rotate the picture produced through 900 as well as being
able to position the picture anywhere laterally across the sheet

*Vert ical
*MODE 8

*S D U M P

•
*  S T I C K  turn on tha STARSTICK ROM
•  N S T I C K  turn off the STARSTICK ROM
•  S E T S T I C K  set up joystick to users spec
•  S A V E  "NAME" 1 4 0  160  sswes your user•key protocols
•  A D V A L  emulate standard analogue joysticks
•  P A U S E  define key to Freeze game
•  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
*  R E P E AT  enables auto-repeat fire
•  N R E P E AT  disables auto-repeat fire

a v a i l d b l e f r o m
MICROTEST LTD

18 Normandy Way, Bodmin, Cornwall PL31 1EX
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 SOFTWARE
All MICROTEST R O M s  are fully T U B E ®  compatible. (TUBE el  is a reg. trademark of  Acorn Computers).

VISA

A K C e 1 5

A R I A
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Go Forth and
Mu!Mask!
THIS month we're giving away three of
Skywave Software's Multi-Forth 83
ROMs -  the latest language ROM for
the BBC Micro.

Forth is the ideal language for the
BBC Micro programmer who's looking
for -something completely different-.

Incredibly fast and powerful, Forth is
not only easy to use, but it also guides
you t o  structure you r  programs
naturally. In fact you have no choice.

Also Forth allows you to define your
own words. This means you can tailor
the language to your own requirements
by creating words to cover such things
as plotting circles and so on.

In addition Multi-Forth has many
features that make it the most advanced
Forth available for the BBC Micro. Not
only is it the latest version of Forth -the
Forth-83 F IG standard -  but i t  also
supports multi-tasking.

This means you have several com-
pletely independent programs running
on the same micro at the same time -  up
to 28 at once!

So, for example, you could have your
micro listing one program while you're
working on another -  or you could be
receiving messages via your modem
while still using your word processor

'901

M I M S  BBC
 S C 0 E - I - WA R E  M I L = r c o

Ti  F I D R T I  8 3

program.
As you can see, the potential is

enormous, so why don't you try to win
one for yourself'?

The competition must be the simplest

J U N E  CONTEST WINNER
WINNER o f  our June contest was
Geoff Eisenhauer o f  Ipswich, who
receives a 6502 second processor for his
efforts. The winning entry was:

IN the beginning there was REPEAT.
And the Lord Acorn said unto the first
programmer: "As oft as ye shall use
REPEAT so shall ye use UNTIL.

In this way ye shall go through any
section o f  program as oft as ye shall
choose.

On the first pass thy "counter" shall
be known as one and on all other passes
shall t h y  counter  be known as
"counter+ I ".

In this way shalt thou know how
many times thou hast been through thy
process.

But beware of the forbidden GOTO
within thy REPEAT,.,  UNTIL loops.

FOS

Name

Adotess

ever. You must have read Bob's letters
to Trev in Micromail a l l  you have to
do is to send us Trev's postcard to Bob.
The funniest ones win  -  provided
they're printable!

For. i f  ye shall eat o f  this forbidden
command in thy loop, verily, ye shall be
lost w i t h in  the  maze o f  eternal
repetition. And on thy belly shalt thou go
for the rest of thy PROCs.

And the fruit of the knowledge which
cometh from the second processor shall
be denied thee".

10 REPEAT
20 counter=0
30 REPEAT
40 counter=counter+1
50 COLOUR counter
60 PRINT TAB(6,16)1COLOUR N;counte

r ; "
70 tiee:TIME
SO REPEAT UNTIL TIME.time4100
90 UNTIL counter:15

100 UNTIL FALSE

Enter 7rev's message to Bob on the left of the postcard
(no more than 200 words), fill in your name and address en
the space provided on the right, then send this coupon to:
Forth Contest, Micro User, 68 Chester ig o a d, Hazel Grove,
Stockport SK7 5hIV.
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Hey Prestel. A new dimensionfor the BBC Micro.
Add the new Prestel Adaptor to a

BBC Micro and you can download all
programs available on the Prestel service.

Which considering Prestel is fast
becoming a major software source, is a
very attractive proposition indeed.

Nou can, for example, connect it to
the growing Micronet 800 database.This

(-rives you an extensive choice of educa-t,
tional and business programs. Otherbclosed
areas' for private company
communications are also
available.

And that's in add-
ition to games that range
from simple to sophisti-
cated. Plus electronic
shopping and banking
facilities, and an ex-
tremely useful personal
mailbox' service.

But that's only the
beginning. The Adaptor
Technical Specifications
For use with an' BBC Micro '13. with 1.2 MOS
or later issue.
Prestel Language ROM supplied.
Dealer will install ROM together with MOS updateif
required in the BBC Micro.
Interfaces to any BT connection attached to 1200/75
baud dial up system (eg.Prestel,Micronet,Telecom
A BT socket outlet of the latest type will be required.
Connection via RS423 serial port.
height 70mtn. Width 210mm. Depth 350mm.
Colour: BBC Computer Cream.
Power in 240v, 5011Z.15w.
Operating Temperature 10°---35°C.

also enables you to access Prestel infor-
mation on any TV or monitor. And store
the data so that it can be displayed or
manipulated how and when you require it.

What's more, the Prestel Adaptor
turns your BBC Micro into a terminal
that can link with other dial-up computers
with 1200/75 baud interface.

So you can, for
example, have access to
the British Thlecom Gold
electronic mail and
telex service.

In fact, the enor-
mous potential of
our Prestel Adaptor,
coupled with a
surpri 'ngly modest

price of ,E99 + VAT, m' e  it a most
exciting not to men u n economical way

ts et more from your
Micro.

1111=1•111=1
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The BBC Prestel
Adaptor is currently
only available via mail
order.

lou can order it
on your credit card by
ringing 01-200 0206 at
any time, or 0933-79300
during office hours.

Alternatively, send
off the coupon below.

To: BBC Microcomputers. do Vector Marketing.
Denington Estate.SN'ellingborough, Northants NN8 2RL
Please send me B B C  Prestel Adaptor at £113.85
each, inc.NAT and delivery. enclose PO/cheque payable to
Readers A/C. Acorn Computers Ltd, or charge my credit card.
Card Number
Name
kddress

Signature
Postcode

Registered No. I iq 38141 VAT So. 215 40022(

The BBC Microcomputer System
I)csigned• produced and distributed by Acorn Computers Limited.
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1 ONE of the favourite settings for an
) adventure is a deserted spaceship. I can

only think of one book which begins in
similar fashion -  namely "Tiger Tiger"
by Alfred Bester.

It's an interesting story because not

I only does the hero have to escape from, the wrecked and empty spaceship but
t he also has to rediscover his ability to
11 jaunt - that is, to travel through space

by thought alone.
To achieve this he has to locate a

number of objects and people, whom
he interrogates telepathically, travel
through a  maze called the Gouffre
Martel, open a  safe and eventually

I distribute around the world an  in-
crediblypowerful substance which
caused the original Big Bang and can

I be exploded by anyone just thinking
about it.

The moral that we are all responsible
for, and in the front line of, a nuclear
war was made quite clear.

Unfortunately adventures a r e
nowhere near this thought-provoking
level, partly because the complexity is

vf
1 beyond t h e  modern micro and
 programmer and  partly because

i originality is rarely profitable.
.ii Consequently space adventures
'J almost always feature a cryptic com-

puter, lifts that don't work, doors that
won't open. engines and generators to
be mended and shuttles to be flown,
plus the occasional space suit to locate.

Robots are almost constantly on the
prowl and the dilithium crystals can
only be mined at the end of an under-
ground maze -  tough luck i f  you
forgot the spade or the gadget to fix the
drill.

The Five Spheres o f  Goliath by
Kansas is the fifth deserted spaceship I
have encountered. The main difference
is that this one has sound -  you get
Melvyn Bragg's theme tune b y
Paganini as your predicament un-
scrolls.

The first problem is to escape from
your cell. This is quite a  problem
because, although you know the ship is
at rest -  Einstein steps back in amaze-
ment -  I had to search the cell before I
could find the bed and mattress I had
just been sleeping on and then I
couldn't climb on it or go up.

The next problem was to repair the
generator accompanied b y  a  nice
sound effect that fades as you move
away.

I s tood there  admir ing m y

Alice tbrouib tbeV•Dial

Our monthly foray into Adventure games

Space venture to the
-.11=11•••--

Cfmusic of the spheres•

handiwork. It would have been a neat
trap to have the sound deafen me had I
stayed too long, but, as usual, I knew I
was safe because I had taken the hint
that "There are more things in heaven
and earth, Horatio- and (look it up) -if
we list", followed by GOTO 140. the
program can be read and restarted.
Actually I  needed this because the
SAVE wouldn't work.

Apart from the generator I found the
lift and car sound effects a bit tiresome.
I hate waiting, and there is a deal of
going to and fro to get the coins to get
the balls to get the wire to open the
safe, and so on.

You have 500 moves to save the
ship. I didn't manage it first time -  the
cryptic clue "Put the E between I  and
3" baffled me.

Note that it does add more interest
to have a move or time limit, and I
eventually finished i n  245  moves
(PRINT T1%). I 'm fairly sure that
can't be beaten.

You can phone Kansas for help
"when you get completely thwarted -
and you will". I t  surprises me that

September 1984 MICRO USER 81

people write in asking me to help when
almost every manufacturer is delighted
to answer questions -  it gives them an
idea of their market.

Incidentally, Level 9 now issues hint I
sheets which I  can thoroughly recom-
mend. They contain hundreds of clues
cleverly mixed up and you can actually
play the games in reverse -  that is,
reconstruct the game without buying j 1
the program!

In Startrek by Superior Software
you are on the bridge of the starship
Enterprise. N o r t h  i s  t h e  radio
(Uhuruless), south i s  t h e  helm I
(Sululess) and west is the science com-
puter (Spockless, but with button).

As usual everyone's left you and
nothing is working, so go east into the
lift which is dark and has a slippery
floor. Some zealous midshipman has
holystoned it into a death trap (until ‘ ,
you get the lights on?). Make a note in (
the log to have him keelhauled.

You have a choice of five levels -  ?Armoury, Transporter, Exobiology,
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Engines (Scotty couldn't take i t  any
more so he's gone, too) and Hanger,
where there is a working shuttle.

Your mission is to get the dilithium
crystals, new sensors and navigational
corn puter and rescue Spock (surely
they mean Kirk) from the Klingon ship
just off the port bow. He's in room 84 -
the Klingon brig.

To help you further the crystals are
in room 63, the sensors go on the hull
of the Enterprise -  room 89 -  and you
have to steal the Klingon's computer
from room 86.

There are two ways out of the ship -
the transporter and the shuttle -  one of
which takes you to a flat plain (never
seen a hilly one), which needs excavat-
ing, leading through a forest maze to a
mountain what you can only climb if
you have the right gear. Then you have
to break into a maze of tunnels and off
to work you go.

There are 101 rooms, the last o f
which does not contain the worst thing
in the world. All in all a nicely thought
out, logical game for Star Trek fans.

(c H a v i n g  said something nice about a
Superior Software game I 'm afraid I
must criticise their Lost City -  it's by
different authors and downright dull to
play.

I have seen a good review of it that
couldn't even get past the first problem
-  how to get out of the valley (WEAR
BOOTS, CLIMB MOUNTAIN).

There are about 4 0  rooms -  I
worked that out from how the program
scores -  and it's quite tricky to see how
you move between them.

Built into the room descriptions are
the key words to get you to the next
room.

You have to say OPERATE DRILL
or you're stuck by  a  rockfall and
EXCAVATE SPADE -  what's wrong
with USE and DIG?

Also the password appears to  be
I  randomly chosen from six words and

the c l u e  i s  t h e  " c r y p t i c  words

)  REMEMBER THE ICE" which is notcryptic.
j  S o  much for games I can solve but,
t '  even with MZAP,  the machine code

it adventures make l i fe difficult. BobRedrup has been very helpful with\

i T w i n  K i n g d o m  Va l l e y,  h a v i n g
progressed to  almost 900 points. He

\i  sent me  a  neat map laid ou t  asdescribed i n  my  Hobbit article and
/ " T h e  Guide to Playing the Hobbit".

The sick giant is the answer to a lot
of problems -  free him, give him some-

40 N(1121 170 IF P(X,Y)+P(X4I+P(Y1Z)s0 TN
50 FOR Jsl TO 15 EN 190
60 P(I,J)s0 180 PRINT.PRISONERS REFUSE TO S11
70 NEXT J ARE A CELL AGAINI:8010120

thing, then move and wait. Most of the
time he will follow you.

Lead h im  t o  Watersmeet, which
cures both of you if you are weak. He
can now help you to carry things but
he is a bit greedy and tends to grab
anything in sight.

With his help you can eventually
enter the Large Hollow Chamber and
reach the River of Gold and the Secret
of Life.

1 was stuck in the Wheel of Fortune
so I  wrote to Epic and got my legs
smacked fo r  being stupid. Surely I
-should realise that a penny is worth
more than an old boot", but I  climb
mountains in old boots and a penny
ain't what it used to be.

I am currently rummaging at  the
bottom of the well (there's a ladder in
the hut) but I'm not very intrigued by
250 rooms, most of  which are "on a
road-, "by a well", "by a hut-, etc, and
the Mode 7 pictures aren't much help.

Nevertheless Epic has put a lot into
this game and kids should enjoy i t
because it's random, freewheeling and
illogical.

All my adventures are totally logical,
so now for the solution to the Trap
Door Maze in the May issue of Micro
User. I  called it that because it is not
certain that you can return immediately
to a room that you have just left.

Nevertheless the odds of never being
able to return to Room 0 are about 1 in
10. This room does connect to all the
others, so the game i s  solvable i n
practice.

Most people had no trouble with the
first part -  you GET all the objects and
then leave a  trail (AXE, BOTTLE,
C O R K ,  D A G G E R ,  E G G ,
FEATHER, GUN, HELMET, ICON)

10 REM THE FILTHY FIFTEEN
20 DIM P(15,15)1N(15)
30 FOR I= 1 TO 15

BO NEXT!
90 FOR nights 1 TO 7

100 PRINT'NISHT ';night
110 FOR cell s 1 TO 3
120 PRINT10ELL
130 INPUT 'The 3 prisoners are

iXiYil
140 I F  IsY OR Xsi OR Ysi THEN PR

1NT'DON'T CHEAP:SOTO 120
150 I F  NUIsnight AND N(Y)snight

S L - • • • • • • • - • • • — • . " - - - - ' . . . . . - ' - ' • • • • - = - .  • - • - • - - - - - - t •mw.- - - - - - - - - • . - - - - •— - - -  - • - - - - - • - - - - -
82 M I C R O  USER September  1984

-...."••••••••

at each new (empty) room. You then
GET JEWEL, tumble randomly back
to Room 0, collect all the other objects
and drop them in Room O.

Everything disappears and the maze
reconfigures, but now you can use
SCORE (try it) to find your way to the
money. Note that  every t ime you
TAKE the $1.000.000 the maze %ill
reconfigure and you are dumped back
in Room O. Nobody realised that you
can use the money as a marker -  just
once.

Drop the money in Room 0 -  which
can always be reached by  random
moves and is now identified -  and so
for the long haul.

Imagine how easy the maze would
be if you were ever told what exits were
available as you enter a  room. You
have to work this out for yourself by
careful choice and cautious move.

This steady, logical mapping re-
quires clear thinking and patience to
eventually get to  the EXIT,  take it,
tumble back to Room 0, get the money
and win.

Nobody worked out the final twist,
but the nearest was S. Chmiel who,
encouraged by  our  excellent prize,
sent in a two-page explanation. I f  he
can open the MOD2HEX safe he'll
have to change his name.

This month's totally logical game
has you in charge of the Filthy Fifteen
-  the toughest, most unsociable bunch
of prisoners ever jailed. They can't
stand each other for more than a night.

You have five cells and all you have
to do is keep them happy for a week to
win promotion. I 'm looking for hov,
you work out a solution rather than
just a n  answer t o  th is  schoolgirl
problem. A l i c e

AND Mins night THEN 170
160 PRINT1PRISONER ALREADY LOCKE

D UP801'0120

190 NunightfliN(X)0:11(Y)sNINUI
sN

200 PIX,Y)s1:PI14121:P(Y,I)sliP
(Z,X)s1iP(I,Y)211

210 NEXT cell
220 PR1NT'DAY BREAKS AND MO RIOT S

0 FAR'
230 NEXT night
240 PRINT'VELL DONE YOU ARE PROMOTE

D SOYERNORI:STOP
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Twice  as much storage capacity on your present or proposeddiscs.

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), Init'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 inform
you if it 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 40/130 track utilities disc. On a dual drive it is simplicity
itself to copy existing software from single density to double density

•  Double Density
•  Automatically

checks for correct
density

•  No B271 (Rare &
expensive)

•  Utilities provided
•  Defaults to single

density on power
up

Scientific HOW*,
andge Street. S•ediacre
Nottingham NGIO SBA

foraphone (0602) 394000

•  40 or 80 track
•  Own PCB with

seperate 8Mhz
clock

•  Simple to fit
•  User definable

density
•  Phase lock loop

data separator
circuit
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The games that
set the standard

1

1
111

Sea Wolf
BBC '8' cassette f  6.95

0  Electron cassette £6.95
BBC 40 track disc £8.95

0  BBC 80 track disc £8.95

Name

Bed Bugs
LI BBC 'B cassette £6.95

Electron cassette £6.95
BBC 40 track disc £8.95

D BBC 80 track disc £8.95

Omega Probe
BBC 'B' cassette £6.95

1:1 Electron cassette £6.95
D BBC 40 track disc f8.95
0  BBC 80 track disc £8.95

Address

SEA WOLF
So far all has gone well. You have
successfully guided your submarine safely
through enemy controlled waters and you are
beginning to relax.

Suddenly alarm bells scream in your ears
you are under attack!
Desperately you scan the radar screen.

Should you try to get him within range of
your torpedoes, or attempt evasive tactics?
Can you lead your crew to safety?

BED BUGS
The pests are alter your feet and you'll have
to move last to stop them. Swot them with a
jam sandwich or crunch them with your false
teeth.

If you're desperate you can always phone
for help. But whatever you do. do it quickly,
You need cunning tactics and nimble fingers!

Bed Bugs guarantees hours of hilarity for
the whole family.

OMEGA PROBE
Far out in the uncharted reaches of the
universe lie the Omega zones from which no
man has ever returned.

To explore this hazardous region the
Earth's scientists have created the Omega
Probe t h e  ultimate spacecraft.

As pilot of the probe, you face the
unknown hazards of the Omega zones. Your
mission: to survive.

This fast and lurious machine code game
with its tremendous graphics and many
unique features takes arcade games to new
heights of programming excellence.

e great games from your Acorn dealer or send off the coupon below to
i• •  oftware Ltd, 36 St. Petersgate, Stockport SK1 'HI.

I enclose acheque payable
to Optima Software Ltd.

E l  I wish to pay by *AccessNisa
(*delete as appropriate.

• • • • • • •o loommumninammenommommomunomoommoloomummommona

Card No

Expiry date

Signed
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As you drill your way from a
ack alley to the Houses of

Parliament, your victims include
little old ladies, joggers, Hooray
Henries and MP's of all
ersuasions. But watch out for the
°lice!

This fast action arcade game
eatures MODE 2 multi-colour
raphics, superb sound effects,
onus scene/lives and a high score

table.
Post the order form NOW.

Red Skies over Accrington
Red Skies is a terrifying strategy

game set in the near future.
East-West relations are plummeting
towards all-out nuclear war, but you
are determined to be one of  the few
who survive.

By watching the news headlines
you can judge how bad the situation
is becoming. The initial devastation
is merely the beginning of your
troubles, radiation is the biggest
killer, wi th earthquakes, floods and
mutants all reducing your chances of
survival

The 'B' side of the tape contains
an 'Electron' version.

Please tick choice:

Drilla Killa
Red Skies over
Accrington
State tape ( f  6.90) or
401, SS, SD disc
(E7.90).

Name

Address

Send to Vampyre Software,
I P O  Box MT 15,
I Leeds, LS17 8DW.1
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A maxim which eloquently describes the
Brother HR-S.

Less than a foot across, its nonetheless loaded
with features.

But there's one thing the HR-5 won't give you.
Earache.
For the annoying 'clickety clack' many printers

produce is mercifully absent from the I IR-5.
Quietly efficient, it delivers high definition dot

matrix text over 80 columns at 30 characters per
second (maximum).

The HR-5 also has something of an artistic bent.
Being capable of producing uni-directional

graphics and charts together with bi-directional
text.

It will also hone down characters into a
condensed face, or extend them for added emphasis.

Incorporating either a Centronics parallel

or RS-232C interface, the HR-.5 is compatible with
BBC, Spectrum, Uric, Dragon, Atari and most other
computers with these interface options.

Perfectly portable, the battery or mains operated
HR-5 weighs less than 4lbs, and has a starting price
of only 1,159.95.(inc.VAT).

Which is really something to shout about.

1111

PLEASE. SEND ME MORE DETAILS OF THE REMARKABI I BR() Ii1 7 1
[IR SPRINTER. S W A I M

NAME

ADDRESS

T E L N ( )

RAI TFRY OR MAINS
OITRATED.

DEPT P, BRODIE R OFFICE EQUIPMENT DIVISION, JONES + BRCY FHE R, SHEPLEY STREET, G B R 1 D C E ,  ALIDENSHAW, MANCIIESTIR M34 Sji)
TEL:061 3306531(10 LINES) 061 330 0111(6 LINES) 061 330 3036 (4 LINES).TELEX- 669092. BROTIWR INDLIS'IRIES Era, NAGOYA, JAPAN
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TWARE SCENE

Life was quiet, until
the mutant lobsters...

THE year is 2005, Earth has
been devastated by a  nuclear
holocaust and the few remaining
members o f  the human race
have been forced back into an
old way of life as cavemen.

Life was quiet until the mutant
lobsters turned up.

In Rubble Trouble, you pit
your wits and strength against
ever increasing numbers of these
flesh eating lobsters known as
Krackats.

When the game begins you
are in a maze of boulders which
you can roll about to crush the
crustaceans.

You may be thinking that this
is just another Pengo type game,
and you would be right. But
there is one very clever variation.

Should you push a  boulder
towards a Krackat and miss it
you had better be nimble,
because these boulders bounce!

On many occasions an itchy
trigger finger left me chewing
rubble and watching another
little caveman, complete with
halo, floating upwards to that

SPOOKS and Spiders is  an
attractive and incredibly frus-
trating game.

You have to guide a silly little
man through the haunted cor-
ridors o f  a prison to find and
release "beautiful" damsels in
distress who are being held
prisoners behind one o f  the
many cell doors.

To rescue his sweetheart, a
key must be obtained to open the
cell in which she patiently awaits
her knight in shining armour.

This key i s  t o  be found
hanging next to a door. To reach
it a series of obstacles must
passed. Fo r  instance, giant
spiders and irritating ghosts
prowl the corridors acting as
guards.

They can be avoided by a well
aimed leap which is easier said
than done. A n  accurate jump
will clear them but experience is
a must i f  you want to complete
the first of the three stages.

C R  0

BBC MODEL B
RUBBLE TROUBLE

great gravel pit in the sky.
One b y  o n e  t h e  r o c k s

disintegrate. This, along with the
increasing level o f  radiation,
provides the game with a time
limit, bonus po in ts  be ing
awarded for a quick clearance.

The boulders come in three
types. The first are common or
garden rocks. The second blue in

If you are lucky enough
sorry. skilful enough — to gain
possession of the key, great care
must be taken not to bump into
walls, ghosts or spiders for you
will drop your key and use up

colour, are worth 150 bonus
points when crushed. Finally
come the flashers, to be avoided
at all costs as any attempt to roll
or crush one results in a nuclear
explosion.

Should you tire of this maze
there are two further options.
First there is  the hayfield i n
which the maze paths are filled
with illusionary boulders which
can be walked through without
the need to crush them, leaving a
clear path behind.

By disguising the maze layout
in such a way, rolling boulders
and escaping Krackats can be a
very risky business.

Finally comes the invisible
maze. where the rocks are
invisible except when rolling.
Not for the novice.

Excellent graphics and good
use of sound combined with a
well inplemented twist o f  an
established theme kept me at the
computer until 2am.

Micro Power has got yet
another winner.

Jon Revis

Rescue your loved one
one of your three valuable lives.

A series of ladders takes you
to different levels in the prison.

Once vou have successfully
opened all doors and rescued
your loved one, you will jump
for joy and pass onto the next
phase — which seems more im-
possible than ever. The ghosts
will become skulls and the whole
game gradually turns you into a
nervous wreck.

This is a  difficult, but very
enjoyable game which becomes
compulsive since you always
think that such a low score as
your last can easily be beaten.

The skilful selection of  col-
ours and graphical displays used
by Software Invasion make the
game very presentable. My only
criticism is that a wider range of
sound could have been used to
make it  more entertaining and
lively, although the sounds used
are acceptable.

Mark Freeman

F T \A/ A P

CASTLE ASSAULT
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FOR THE OBE 32k IOS 121

Low price
—but still a
challenge
to the ace
CASTLE Assault is  the first
MRM game I  have played,
MRM being a fairly new name in
software for the BBC Micro.

Anybody who has seen their
advert for software at  .0.70
must, like me, have thought the
price was a  reflection o f  the
quality.

However as soon as the tape
had loaded I was proved wrong.

The game description was
well presented and the instruc-
tions equally simple. A f te r
tapping the spacebar I  was
playing.

The screen layout was a cast IC
split vertically illt0 layers. I was
a figure standing on the bottom
level of the t ie.

Three of the levels were the
same. consisting of three smiling
crabs sitting in sunken boxes.
each crab jumping in succession.
The other two levels had a
moving wa lkway  a s  the i r
obstacle.

Firstly the crabs have to ht
leapt while they're not leaping
and bonus fruit an  be collected
from the ladder end of the In st
four levels.

After eventually passing the
crabs, you face the moving
walkway which is even more

September 1984 MICH() U6kFt 8 /



SOFTWARE SCENE

From Page 87
difficult. You have to jump on,
run along, then jump o f f  the
platform as it oscillates from side
to side.

I persevered, and eventually
made it to the gold on the top
le% el and so graduated to  the
next stage.

Stage two has the same basic
layout -  a change would have
been nice -  but the crabs are
replaced b y  coiled snakes.
boulders fall from the ramparts
and a duck sometimes seen on
stage one flies around. causing
havoc i f  met on the same level.

In the  unl ikely event o f
reaching the gold again, a bonus
man is awarded, the snakes turn
into another leaping beast (there
are six in  all) and the usual
increase in difficulty is encoun-
tered.

As y o u  have  p r o b a b l y
guessed the game is a mixture of
Hunchback and Killer Gorilla.
The game runs at the same speed
as Killer Gorilla, a little slow.
and needs a  high degree o f
accuracy in jumping like Hunch-
back.

The keys are the standard Z X

88 M I C R O  USER September 1984

? with Return to jump. The
sound is very arcade-like but
unfortunately the man's steps
lacked sound,  as d i d  the
walkways.

However, the graphics are
pleasant w i t h  we l l  defined
characters and clear movement.

The author has included the
usual features including a high
score table, a  sound on/off
during play and a pause facility.
The status o f  the sound and
pause is displayed on screen.

One annoying thing is that on
hitting Break, in anger or  by
accident, the memory is cleared
and the game has to be reloaded.
I have noticed this on other
games and I  don't approve.

The game is of high quality.
and represents excellent value
for money. It's fun to play, if a
little tricky at first. and needs a
technique to be mastered for the
crabs and walkways, more
prayers f o r  the ducks and
boulders.

Personally. I  would have
preferred the game faster with
easier jumps, but I  strongly
recommend it for the games ace
looking for a challenge.

Andrew Smith

Good features, but it's
KEY Definer and Character
Generator from GSOFT allows
you to load from tape or disc a
set o f  function key definitions,
and makes it easy to define the
user defined characters.

Taking the second first. a 3.2k
Basic program presents an 8 by
8 grid of red asterisks. You move
around the grid by using the
normal cursor movement keys.

Whenever you make a move
the asterisk in the new position
turns white, showing that the
pixel concerned is now "on".

If you want to turn it off you
must also press the spacebar.

I would have much preferred
the opposite. more conventional
method where the current pixel
is not turned on unless a separate
key i s  pressed. because i n
practice you wil l  want more
pixels off than on

If at any time you press the
Return key the shape you have
designed so far appears on the
screen and the eight numbers for
the corresponding V D U  23
statement are given.

This allows you t o  easily

too dear
design the character. and
tedious calculation. (See
171 and 384 oNhe User GO

A good feature is that
definition can be saved to lap
disc and reloaded into the t
Micro's memory. althoug.'.
you want to include it in a
program you must natur
reproduce the VDU 23 s
ment manually.

All the instructions are otIIjve th
screen and they are very cljressec
The program is very easy tot The
and achieves its objective. Simple

To use the function SAVE
definer, simply type *L0u c h

gii
KEYS. T h i s  can  he d acka
without affecting any pro tock i i
already in memory. B o t

Pressing k e y  f 0  i s c
then allow you to use a prim ocun
bit like a typewriter (mistakes H o
the screen deleted by the Dtfichara
key will be printed). f5 andl64which
give the current value of P heap
and TOP respectively and

Spitfire: A flight simulator. Test your
skill and concentration as you fly your
lighter through a series of realistic and
exciting manoeuvres, including take off
landing and looping the loop. Alligata.

Denis Through the Drinking Glass: In
this zany text adventure you take on the
role of Denis Thatcher whose aim is to
avoid Maggie, overcome all the horrors
of the political jungle, and reach the
haven of the Gravediggers Arms. You'll
meet them all on the way — the Royal
Family. Ian Paisley, even the Pope.
Every location is described in rhvme.
Applications.

Blagger: As Roger the Dodger, master
burglar, you work your way through
several buildings searching for golden
keys and emptying safes. As you rip off
shops, houses and banks be on the alert

f o r  many obstacles a n d  spooky
nightwatchmen. Alligata.

Neanderthal Man: In your endeavour to
survive i n  a  hosti le land f u l l  o f
prehistoric animals, you must feed your
family by returning to the cave and
throwing food. Use your spear to ki l l
predators as they menace you and your
offspring. Alligata.

Contract Bridge: In  this micro-simu-
lation of the real game designed for one
player, the computer bids the other three
hands and plays your opponents' cards
after the f i rs t  t r ick.  The program
includes fu l l  instructions i n  conven-
tional bidding and a  running score
sheet. Alligata.

Sea Adventure: You were sailing in the
South Seas when your boat was holed

by killer whales. You are now adr
this Mode 7 text and graphic adve,
and trying to return safely to Eng
All movement is made using thefurl
keys for single entry. Virgin.

Brainbox: In  this two player str
game you must attempt to wipe ou,
opponent's brain using a laser i
You d i rec t  the  beam a t  h i ,
positioning deflecting prisms acco
to certain preset rules. Random ly p
prisms interfere with your plans.V

Web Runner: T r y  your  skill
reactions as you attempt to escapo
an enormous spider's web after ph
a bomb in each corner. You 11
chased continuously by a motley
of flies, spiders and centipedes
you can  only eliminate with
laser. Alligata.
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ions are on t 4 e  the Ascii value of any key
are very cleas essed.
ery easy to usi the rest of  the keys will do
objective. s imp le  things such as CHAIN or
f t c t i on  k  AV E  a program. There is not
type 4.0Ahrtich value in this part o f  the
:an he  don lackage, and i t  i s  rather a
any program stocking filler.

y. R o t h  programs transfer to
ey 1 0  w i l o d k  easily a n d  the  b r i e f
use a printer kocumentation is adequate.
nimistakes a However there are other
by the Deletacharacter definers available
15 and 16 which are comparable and much

alue of PAGliwever than £995.
rely and P) wi N o r m a n  Kirkby

Realism is the key!
STOCK Car is yet another new
title f rom the prolific Micro
Power software house.

In this game you take on the
role o f  a stock car ace pitting
your wits against three computer
controlled cars - two in the two
player game -  as you power
your highly tuned machine
around a choice of six circuits.

The aim is  to  achieve the
fastest average lap time for any
of the circuits, the current
records being displayed in the
high score table.

Once loaded, the game can be
set up to your own requirements
by setting the number of players.
choice of circuit. number of laps.
and finally the degree of  skid
required.

This last factor is the one
which provides the game with its
realism. I found that when using
a skid factor of 20 per cent the
car was a dream to drive -  the
skid factor is not necessarily a
disadvantage. By beginning to
turn just before entering a corner
the car can be drifted rally style

around the bend.
Great fun can be had by

blasting down the outside of the
straight in top gear and then
cutting across and taking the
inside line through the bend,
passing some computer control•
led dummy who has left you the
smallest o f  gaps. Yet  another

computer car "bytes- the dust.
Once you think that you've

mastered the game. try it with
the o i l  slicks. These appear
randomly around the circuit.
Once every car has passed them
the slicks vanish and reappear
somewhere else. Quite often
somewhere else just happens to
be directly in front of your car.

To say handling is impaired
when passing through a slick is a
bit o f  an understatement, you
would have more control driving
on ice.

Taking a peek at the com-
puter's cars, while grappling
with the controls in the middle of
an oil slick. I noticed that they
appeared to pass through the oil
without a  waver. I  can only
assume that they were fitted with
tyres o f  a different rubber
compound to mine.

My first impression o f  the
game had been one o f  dis-
appointment with the graphics -
the user's car being the only

I O W

Frak: Move Trogg the cave man around
by climbing ladders and jumping rocky
ledges as you search for golden keys to
progress to the next level. Avoid at all
costs the flying knives and floating
balloons. Various nasties you will meet
can be thwarted with your Yo-Yol
Superb graphics. Aardvark.

Caesar the Cat: Using keyboard or
joystick you try to get Caesar to clear
the larder of mice by catching, them and
taking them through the door. As they
eat through the larder's contents andflit
about on the shelves you must avoid
knocking down crockery. Mirrorsoft.

Football Manager: Take on the role of a
football manager as you strive to
achieve promotion from Div 4. Using an
on screen menu you can swop between

buying and selling players, selecting
your team, viewing the fIxtu- re list or
league table, and playing the game. You
can even watch graphic edited high-
lights as the teams batt le i t  out.
Addictive.

Manage: I n  this interactive manage-
ment game for two players you make
decisions tha t  w i l l  influence your
opponent's market. Users will learn the
significance of  pricing policy and the
correct allocation o f  cash resources.
CCS.

Mystery o f  the Java Star: Four  part
adventure w i th  each par t  loading
separately. You can only progress to the
next part when you are successful in the
previous one. The object is to search for
a shipwreck and in it find a ruby called
the Java Star. The game climaxes in a

real time search o f  the sea bed with
restricted air. Shards.

Frac Attack: An educational package of
six games based on the understanding
of fractions. Options include Shady
Fractions (estimate the proportions of
shaded squares), Frac Attack (shoot the
wrong answers and rescue the right
one), and Hungry Radish (f ind the
biggest fraction or get eaten). Shards.

Arena 3000: It's the year 3000 and as a
mere humanoid you take on waves of
mutants i n  the entertainment arena.
Moving around the screen under key
control you fire your death ray in the
direction of travel. The mutants only die
after being hit several times, but you die
from their slightest touch. As you clear
each wave a different one arrives to take
up the challenge. Microdeal.

September 1984 M I C R O  USER 8 9
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25% discount *
Plus ''Buy Only" section *

20% off all the top software *

RICKSOFT
Tutorial Software LI(

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 leach and entertain.

Now available for BBC B and ELECTRON. Each pack
contains main program, extra sell test program and Core
Facts book for Only E11.95 or any two for E19.95.
MATHS 1:
TRY-ANGLES
MATHS 2,
COORDINATES
PHYSICS 1:
OHM RUN:

PHYSICS 2:
ISAAC

GEOGRAPHY 1:
MAYDAY

GEOGRAPHY 2:
WE

Send your name, address, and cheque/P.O. to DEPT.  M.
TUTORIAL SOFTWARE LTD.. FREEPOST, WIRRAL, MERSEYSIDE 1.611AB

Please state BBC B or ELECTRON
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Draughts style teaches angles
ratios, tan, sin, cos. 25 levels
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four sectors, directed numbers
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SOFTWARE SCENE

From Page 89
multi-coloured character. Bu t
following an hour at the wheel.
this no longer seemed o f  any
significance. The beauty of this
game lies in the realism of the
action.

Jon Revis

One for
the
'swarm'
fans

SIMONSOFT Sprites
Two came on a  disc

Version
with 30

entries in the catalogue. This was
certainly going to  take some
time to review! First step was to
read the manual. 32 unnum-
bered pages.

It is  immediately apparent
that the author hasn't given too
much consideration t o  disc
users, as to use any program
involves using the downloader
provided and a table of PAGE
values i n  the manual. Very
messy.

However the two demonstr-
ation games included convinced
me that if writing "swarm" type
games is your bent then this one
is for you.

Back to the package proper.
The disc (or cassette) contains
two sprite definition programs,
20 different spri te contro l
programs (machine code for
speed), t w o  demonstration

games and some ready defined
sprites assembled i n  "books"
that the user can play around
with.

The 20 programs give users
access to almost any sprite effect
they m a y  w a n t ,  a n d  a re
packaged separately so that only
the code needed for a specific
effect is in the computer.

I was quite impressed by a
number of features:
•  The enlargement faci l i ty
gives up to x 5 magnification of a
sprite. Both base sprites and
their clones can be constrained
to move along preset paths.
•  Transfer plotting plus back-
ground storage. The back-
ground beneath a  sprite is
replaced after a sprite moves on.
This means some loss of speed
but sprites do not change colour
when moving over background.

This is quite a nice package
with a  number o f  very good
facilities for anyone wanting to
write programs using lots o f
motion in Mode 2.

However the manual and/or
the loading o f  the programs
could be made a lot clearer for
disc users.

Alan Plume

IMAGINE the scene — your
keyboard slowly cooling down
from white heat, your joystick
wilting from the tension and
your monitor reeling from the
bombardment of electrons.

Suddenly you find yourself in
a mine, and there's obviously
no-one else down there.

You are given your objec-
tive — the quest fo r  buried
treasure. I t  is ea ”  enough to
get at. so where's the challenge?

Well, I've neglected to tell you
about the ferocious tomatoes
and the pot-bellied dragon.
probably due to all the lighter
fluid or equivalent required to
breathe fire!

In The Mine, you have a side
view o f  the shaft, and you
control a  particularly 'hunky'
character who wanders around
it, looking for buried treasure.

The program pits (no pun
intended!) its wits against you in
the form o f  giant man-eating
tomatoes that rush after you.

The real enemies though are

From le to elles
TENSE F r e n c h  b y  Su l ts
Software i s  an educational
package for testing the user on
20 common French verbs, using
any of eight grammatical tenses.

The first tape tests present,
perfect, imperfect and future,
while the second tests past
perfect — better known as
pluperfect — past historic.
conditional and present subjunc-
tive.

The program ran easily from
cassette with good instructions.
The Mode 5 display menu was
clear, each option producing an
instantaneous, well  la id Out
display.

The options are: I, Change of
tense; 2, List of verbs: 3, lest on
meanings; 4, Test on one verb; 5,
Test o n  all/some verbs; 6 ,
Change volume; 7, Leave the
program.

For the test on meanings,
there is the full list of 20 verbs on
the left, while on the right of the
screen in double height letters is:
"What is the French for XX?"

The program offers the choice

'Pit' your wits against
man-eating tomatoes

of meanings o f  English t o
French or vice-versa.

In the test of all/some verbs,
the program takes a verb and a
pronoun at random, unlike the
test on one verb where it goes in
order from je to elks.

There are, however, one or
two quibbles. Apart from the
strange terminology o f  past
perfect cited above, i t  is quite
astonishing to  see a  test on
French verbs that includes both
the present and the subjunctive,
since the la t ter  i s  usual ly
something only tackled sys-
tematically after a few years of
basic g roundwork ,  when
familiarity w i th  the present
would he second nature.

This makes me unsure as to
which market Sulis is aiming at.

Also, while immediate reward
for right or  wrong answers is
always a bonus, perhaps they
might have taken the chance to
test verbs more imaginatively.
such as in idioms, or in contexts.
which might ultimately prove
more useful. George Hastings

the squat, pot-bellied aardvark
look -alikes known as the fire
breathing dragons. They run up
to you and spew death all over
you.

Your only defence against
these menaces is the 'neutraliser'
which, when activated near the
menaces, starts to shrink them
until they finally disappear.

However, a  more dramatic
way o f  killing is to cause the
rocks to fall, smashing down on
any menaces in hot pursuit.

This is the best version of the
arcade game —Mr. Do" that I've
seen, although the market isn't
exactly flooded with them.

The quality of  the animation
and the detail of the graphics is
quite superb, especially the
mushrooms and the Aardvark
clones.

The program includes a hall
of fame for the top scores and
offers the user a choice of using
the keyboard or the joystick to
control the character.

The cassette is, as is usual
from this company, beautifully
packaged with very comprehen-
sive loading instructions includ-
ing details for disc and Econet
users.

The program is  recorded
twice on one side of the tape.
had no problems loading it.

All things considered, this is a
program for small-time games
dabblers and arcade addicts
alike with many fascinating
gimmicks and features.

Philip Tudor
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HAUNTED ABBEY

7 ; 1  - CM64
_

BBC ELECTRON DRAGON SPECTRUM

iliteilCKIE €7.90 €7,90 E7.90 €7.90 €6.90
—

CYLON
ATTACK

..
€7,90 €7.90

HAUNTED
ABBEY €6.90 I
PHARAOHSroma €7.90 €7.90

•

Sold subject to A&F Software Ltd
Full terms and conditions available on request

AVAILABLE FROM ALL GOOD
COMPUTER SHOPS

Selected
Stores

Unit 8, Canalside Industrtal Estate.
Woodbine Street East, Rochdale, Lilacs

0LI6 5LB 0 7 0 6  341111

ti

VOR"
dimet
whicV
with
vorte
alien

Yc
but
deple
quicit
miss!

I f
you
throi
no h
you
fact
inva

or bi
but
scor
sur•
you

get
shir
mo,
butt



are
i l l Estate,
idea, Lancs.
94111 1

SOFTWARE SCENE

Peril in
the 3D
Vortex

VORTEX is a  Mode 4  three
dimensional space game, i n
hich your spacecraft is pulled

Aith increasing speed into a
ortex. dodging marauding

.diens as you go.
You have the obligatory laser,

hut the enemy's return f ire
depletes your protective shields
quickly — and they don't often
miss!

If you can survive this section,
!.•ou then weave you r  way
:brough an asteroid storm with
no help from your laser. Should
ou get through unscathed you
ace yet more  and  faster
rivaders and asteroids.

Death results from a collision
or being shot with no shields left,
nut you do have five ships. Your
icore depends on how long you
urvive and how many aliens
ou shoot.
The 3D effect takes time to

get used to, as does the way your
ship arcs up the screen as you
move left and right. The fire
Fnutton is auto-repeat so saving

keyboard wear — a thoughtful
feature.

The game is original, with
clear, fast graphics — especially
the moving background — com-
plemented by exciting sounds. It
is well presented and profes-
sionally written and is as good
as, i f  not better than, previous
Software Invasion releases.

The on-screen instructions are
very clear and concise. The
game supports joysticks in
addition t o  keyboard control
and there is a  sound on/off
option.

My only criticism is that all
the stages are similar in screen
format — they just get faster —
and this tends to monotony.

Overall though. nice one.
Solm are Invasion.

Andrew Smith

Only manual lets
database down
BETA-RASE is  a  database
program specifically for use with
a disc system. Apart from the
manual the package is well-
designed and could prove very
useful.

Many such programs rely on
having entire datafiles in main
memory when the program is
running,  r e s t r i c t i n g  t h e
maximum size of files.

This program, from Clares,
makes use o f  the fast access
capabilities o f  disc storage so
that files can be held on disc with
only a few records at a time in
the computer's memory.

This enormously increases the
quantity o f  data that can be
handled and the only overall
restriction is disc capacity. With
about 10 fields per record and
about 20 characters per field you
could hold about 500 records on
a 40 track disc.

The drawback o f  course,
comes in the time taken up by
accessing discs.

While it is possible to operate
Beta-Base using only one drive.
it does involve quite a few swops
between the program and data
discs. A dual drive system would
be much more convenient.

The system offers searches on
up to five fields and sorts on up
to three. The searches can he

performed if wanted by looking
for a search string within a field.

This facility is useful where
you are uncertain how a piece of
data may have been recorded or
what it consists of.

The user can enter, view,
amend and delete data. Calcul-
ations may also be performed on
the fields to update them or to
report their total.

The data — either all records
or those specified by the result of
a search — can be printed out in a
specified order. The user can
choose which fields are to be
printed and there is flexibility of
layout of the fields on the page.

The redefine option allows the
user to add a new field or extend
the length of an existing one

Unfortunately the program is
accompanied by an inadequate
manual.

Referring, for example, to the
transfer-option the manual says
it is very powerful, giving the
opportunity t o  transfer the
whole or part o f  a file and to
merge it with another file so that
new databases can be construc-
ted.

Exciting stuff, but this func-
tion was so badly explained that.
despite several attempts. I
couldn't get it to work.

Ken Garrett
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TRACKER DUAL DRIVES
AT SINGULAR
PRICES

Tech OP Ltd.
Electronics and Physical Scierces

cl 4 MICRO USER September 1984

•  TRK2  Dual Double Sided E 3 4 9

•  Dua l  Drive •  BBC compat ib le•  Matching quality steel case I  Switchable
40780 track I  Complete wi th utilities disc, manual, cables •  Runs off BBC
power supply I  5 1 i n  drive designed and built in Britain

•  TRK1 Dual  Single Sided E 2 7 9  D P S U ' l  separate Power Supply E36
*  Carriage E 8

Access accepted. Prices exclude VAT

19 Rodney Road, Cheltenham, Glos. G 150 1HX U
Tel: 0242  570999.
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Like the beautiful prints from Japan. Cumana disk drives
represent the very highest standards in design and
production. Also like the prints. Cumana disk drives
represent the highest state of the art; and they not only look
beautiful, they perform beautifully as well.
Cumana disk drives for the BBC Microcomputer
are available in slimline single, dual and dual switchable
versions. They have 12 months warranty, are fully
assembled and tested before packaging, and are available
— at unbeatable value for money prices — from W. H. Smith,
The John Lewis partnership. Greens Leisure, Laskys,
Spectrum UK, area distributors (see below) and Cumana's
national dealer network.

Look out for the distinctive Cumana packaging in your high
street, today!

Area distrobutors:
HCCS Associates (Gateshead) 0632.821924, Ehec (Bradford) 0274-722512. Bask
Business Systems (Nottingham) 0602-819713. Walters Computer Systems
(Stourbridge ) 03843-70811, Mkroage Distribution (North London) 01-205 7688,
J. S. Simnett Computers (South London)01-54 1 1495, Gwent Computers
(South Wales) 0633-84 1760, National Micro Centre (Stockport) 061-429 8080,
Microworld (Edinburgh )031-228 1111. Mocrotest (Cornwall) 0208-3171, DRC 81.151ne55
Machines (Weston-Super-Mare) 0934. 415398, Kingdom Design (Belfast;
0232.643720, Hugh Symons (Bournemouth 10202-26535. Audio 6 Computer
Centre (Jersey)0534-74000. Peco Electronic (London) 01-543 1030 (Brighton)
0273 688395/6, Clwyd Technics (North Wales) 035283 766. + National Dealer Network.
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I  F o r  further informationI a b o u t Cumanadiskdrives for the BBC N a m e

1 I  Micro, please complete1 I a n d  return this coupon.Interests: A d d r e s s I

I

1 H o m e  Use l
I  Educat ion I I

I  Dea le r
I

Business 1 Tel. No,  I
M U9/04

-Wm imEl l  M I  O M  O M  M I N  111 M  O M  N M  U M  = M I  N M I

Note: if dealer, please attach this form to your letterheading 1 1 P '

Print from Japan

Disk Drives
from Cumana

The Highest State
of the Art

CIUMANA
The best name in memory

Cumana Limited.
Pines Trading Estate, Broad Street,
Guildford, Surrey, Gt1.3 3BH.
Telephone: Guildford (0483)503121.
Telex: 859380.



• OOLKIT ROM from
BEEBUGSOFT
BASIC Programmer's Aid for
the BBC micro

•
•
•

•
•
•

27 new commands to make life easier
Saves hours in program development and debugging

Supports both cassette and disc systems
No 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

41'• • • 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
*ON
*PACK
*RECOVER
*RENUMBER
'REPORT
*SCREEN
*UTIL
•UTIL
*LITIL 2
*UTIL 3
•UTIL
•LITIL 5
*UTIL 6
*UTIL
•UTIL. 8
•LITIL 9

Please send me T o o l k i t ( s )  at E27,00 each
Name
Address

Send Cheque/Postal Order to BEEBUGSOFT,
DEPT 18 ,  PO BOX 109, HIGH WYCOMBE, BUCKS HP10 8H0
(Distribution agents for BEEBUG Publications Ltd.)

J8111

SEE ALSO BEEBUGSOFT DOUBLE COLOUR ADVERT IN THIS ISSUE.

UGSOFT 1984

" 1 1 1 1 1 • 9 1 . = 1 1 . 1 ,

SPECIAL FEATURES INCLUDE
SCREEN EDITOR An 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 DETECTION Powerful
facility t o  trap an error in  a  Basic
program as it runs. It will then auto-
matically enter t he  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.
Auto error handling—enters editor at line in error.
Efficient program compactor.
Intelligently recover bad programs.
Allow partial renumbering.
Extended error reporting facility.
Screen dump to cassette or disc.
Display utilities menu.
String search.
String search and replace.
Move Basic program lines.
List procedures and functions.
List values of A% to Z%.
List numeric variables.
List string variables.
List names of arrays.
Set up range for utilities 1 and 2.

BEEBUGSOFT, PO BOX 109, HIGH WYCOMBE, BUCKS HP10 8HQ

Availa
and sele
W.H. Smiths

£27.00
Including

VAT &  P&P

ler
es of

all o'
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p r i r
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di
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SERIOUS SOFTWARE from
BEEBUGSOFT.

Masterfile
MASTERFI LE is a general purpose data base, written especially for the BBC Micro. It is extremely useful,

allowing vast amounts of information to be quickly stored.
Once set up, the information may be retrieved or sorted at any time, in a number of different ways, usingany of the fields as keys.
Records may be instantly displayed or printed, using any printer suitable for the BBC Micro, also a labelprinting facility is included.
Separate versions of the program are available for cassette and disc based systems. The disc version uses

random access files to maximise record storage.
One extra feature of the disc version is that it provides limited spreadsheet facilities.

Spelicheck
SPELLCHECK is menu driven, and is the ideal companion for

WORDWISE or VIEW. I t  provides an automatic spelling check
for letters or documents.

It is supplied with a dictionary disc already containing 6000
words, which may be increased to a maximum of about 17,000
words on a 100k disc.

Random access files ensure very fast word retrieval from the
dictionary disc.

SPE LLCHECK is  menu driven, and is very simple to  use,
allowing unknown words to be added to the dictionary, ignored
or re-spelt.

Incorrectly spelt words may be instantly respelt and a correct
version o f  the document filed away, ready for printing or lateruse.

Dictionary discs for foreign languages may easily be created to
help check letters sent abroad.

SPELLOCK 4 T
TEXT O R I V E  0 O T E T I O N A Av  W I V E  sVIES

A •  S o o l i h n i g  c h e s s

8  •  E h c l I s h o T u  u  O s

E •  C o n t i n u o  c h o c i l

0  •  S o / O c t  D a t u m

E •  E P A  P e n r o d .

L a  L s o c l  T o o l

S •  C o v e  h i s t

".... f ound  the
program to be invalu-
able..., fast and reliable

a worthwile invest-
ment."

PCN FEBRUARY 1984

h o e -  t i • J a  0 1  lITILLI1 e e t ,  A T  I L

a

F
F
r.
1

a

S e t  u p  T a l e  m e o w
E h l e r  r e e o r m  A e s c r / A t t u u
L o o k  A t .  u r  M i l e r  &  r e c o r d
P r i n t e r  l i t h e  l e n g t h
O p e n  d a l e  t b l e
i n t t s a l l ‘ w , E l e a r

E n t e r  s e a r c h  d a t a
P e t r i (  ( M o n d e ° ,  S e a r c h )  I l l .S o r l
I  a a n s t e e , o p p o n p

E t t l : E r t  t h e  T i l eI • t e l d  c a l c u t o t L u u
S l o p  t h e  p r o c r o m

T . i u , o e e  e i T U e l t

TECHNICAL INFORMATION
The cassette version wil l  al low

up to 10 fields to be specified per
record. A n y  number o f  files may
be set up, and each file may hold
about 1 1 0  records (based o n  a
typical 5 field record).

The disc version al lows up  t o
17 fields per record, and the only
limitation a s  t o  t h e  number  o f
records, is the capacity of the disc.
Typically, us i ng  5  f ields, a b o u t
2000 records may be stored on a
100k disc.

".... Works well and offers an
efficient data base...."

PCN NOVEMBER 1984

BEEBUGSOFT, P.O. BOX 109, HIGH WYCOMBE, BUCKS. HP10 8HQ
Please send me S p e l i c h e c k s  at 09.00 each.   M a s t e r f i l e  disc(s) at E19.00 each.
M a s t e r f i l e cassette(s)a t E10.00each.
Name
Address

All BEE BUGSOFT products ale
available from leading dealers including

larger branches of W.H. Smith A r oii
Send Cheque/Postal Orders to BEEBUGSOFT, DEPT. 16 P.O. BOX 1091 HIGH WYCOMBE, BUCKS. HP10 8HQ

(Distribution agents for BEEBUG Publications Ltd.)

September 1984 MICRO USER 9 7



II

gold%

xpos%

y pos%

X%
Y%
goldpos%( ,I)

I A

By DEREK BENT

VARIABLES
Flag for each o f  the crystals that indicates
whether a particular crystal has been stolen.
X coordinates of the left and right corners of the
screen from which the villains appear.
Y coordinates of the top and bottom corners of
the screen from which the villains appear.
X coordinate of the player's man.
Y coordinate of the player's man.
X coordinate of each of  the crystals on the
screen.
Y coordinate of  each of the crystals on the
screen.
X coordinate of the villains, the assassins and
Hugo.
Y coordinate of the villains, the assassins and
Hugo.

I HE object of the game is to prevent
your four  giant Lidthium energy
crystals from being stolen by villains
intent on your destruction. You will also
have to defend yourself against repeated
attacks from assassins and Hugo, the
mad professor. Your only weapon is a
laser blaster.

The villains home-in on the energy
crystals from any of the four corners of
the screen. I f  they see one they run
towards another corner of the screen
where they dematerialise. Your aim — to
stop them.

If you are hit by either an assassin or
a villain your energy level decreases by
one unit. You are slowed down if you
are hit by Hugo's freeze ray,

It gets worse! You are destroyed if
your energy level reads zero or if all of
your energy crystals have been stolen.

Score 10 points for stopping a villain
and 150 13oints for stopping an assassin
and Hugo.

You get a bonus each time you clear a
wave, and every three waves completed
your energy and speed of movement are
restored.

Listing starts
on Page 161

VII 1/1111111(1
men%
print%

score%
hugo%

C%

killed%

waves%
dist%

•

Number of units of energy remaining. IS
Determines which of the crystals is printeL
any one loop of the program.
Player's present score.
Used inside PROC hug°. Number o f  loot
procedure does before Hugo attacks the pl
man.
Used b y  PROCmovex. Contains the
added to  the man's X  coordinate.
determines which user-defined characters,
player's man. are used, depending on whi
the man is pointing.
Remaining number of  villains, assass
Hugos to be killed before a wave is corn
Number of waves completed.
Distance the assassins can venture in fr
sides of  the screen.

Re

RO

RC

RC
PRC



pow

fling.
; is printed

r of loops t
ks the play

ns the %al
dinate. A l
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assassins
is complet

e in from

•

Names of players on the high score table.
Scores of players on the high score table.
Major general variable used in the program.

PROCEDURES
ROCinit D e f i n e s  characters used for the various parts

of the villains, the player's man and the
crystals. Also defines the sound envelopes
and dimensions the various array variables.

ROCvar A s s i g n s  initial values to the main variables
used in the program.

ROCsereensetup Draws screen and sets up  a  graphics
window. Displays all the crystals and draws
the player's man in the centre of the screen.

ROCseore D i s p l a y s  present score at top of screen.
ROCkey T a k e s  inputs from the keyboard and assigns

the appropriate move procedures.

PROCmovex

PROCmovey

PROCgun

PROCvillain

PROCassassin

PROChugo

PROCgameover

PROChitable

Updates X position of player's man unless at
edge of screen.
Updates Y position of player's man unless at
edge of screen.
Fires laser in the direction the player's man is
pointing. Checks to see if anything has been
hit.
Contains the loop for the movement and the
actions of the villains.
Contains the loop for the movement and the
actions of the assassins.
Contains the loop for the movement and the
actions of Hugo.
Draws a sunburst type explosion over the
player's man.
Displays high score table.

MBA



The Definitive 24K ROM
based Random Access
Database Management

System for the BBC Micro.

DataGem is here! The most
comprehensive Database Management
System ever written for the BBC Micro,
allowing up to 5100 user definable
records. Facilities are also included for
interfacing with 'Wordwise' and 'View:
word processors. t

I
•

• • • • • •

-

coupon below...nktock 4idbp-ct to av
•  '1114111Nie -

DataGem will not work with
cassette based systems and requires a
model B BBC Micro computer fitted
with at least one disk drive and
operating system 1.2 or greater. Use of
a printer is optional.

Write to or telephone Gemini for
further information, or complete the

% N M  lea  Littleham Road, Exmouth. Devon EX 8 20G England

iel• I =  m a i  1 1 1 1• AVAILABLE FROM:
Larger branches of Boots and W H. Smith and roost good
software dealers. o r  phone Gemini for immediate
despatch quoting your Access. Visa or Amencan Express
card number Telephone (0395) 265165/265832
Alternatively maXe your cheque or Postal Order payable
to Gemini Marketing Ltd a n d  send to Gemini Marketing
Ltd l e a  Littleham Road Exmouth Devon EX8 21710.
M a i o  send urgently. . .  DataGemis)1,‘ E129-95-
Prices stated Include VAT and Post end Packang (C./Konly)

Name

Address

MU

Signature
Credd Card Na. Access V...• E x p r e a a

I n  1 =  M E  M I  M E  M I  M B  OM M O  m l  1111,



Trapped in a fiendish Level 9 Adventure?
Your lamp burning low? Every exit guarded?
You need escape plans! Send for one of Level 9's great
new clue sheets for help. The clue sheets are free and
each answers hundreds of questions: follow the
instructions supplied with your adventure to get one.
(Don't forget to send a stamped self-addressed
envelope and tell us which game you have.)
NEW REVIEWS: "Level 9 are fast establishing a name for
themselves among computer adventurers as the Number 1
producers of quality adventure software. All their adventures are
text only, but because of a special coding they have developed,
the amount of description and the number of locations packed in
32K in truly amazing." — Midweek, 10 May 84

"Quicksilva call themselves the 'Game Lords'. That
might be open to argument. But there can be no
doubt that Pete Austin and the team at Level 9 are
the 'Lords of Adventure'.

— Central Press Features, April 84
"Play Lords of Time and get nine times the pleasure!"

— Your Computer, May 84

AVAILABLE FROM: WH Smith and good computer
shops nationwide.
If your local dealer doesn't stock Level 9
adventures yet, ask him to contact us or:
Centresoft, Drake Distribution, Ferranti & Craig.
HI-Tech, Lime Tree, Microdeal, R&R or
Wonderbridge.

1
1
1

1

My micro is a-
t (one of those listed on the arch above,
1 with at least 32K of memory).1

Contact:
LEVEL 9 COMPUTING

Dept. U ,  229, Hughenden Road
High Wycombe, Bucks. HP13 5PG

Telephone: (0494) 26871

1

1

Level 9 Computing
Colossal Adventure: the original mainframe
adventure with 70 extra locations 0
Adventure Quest: an epic journey across the
weird landscape of Middle Earth
Dungeon Adventure: a truly massive game
which completes the Middle Earth Trilogy L i
Snowball: could this be the biggest SF
adventure in the world? 0

an imaginative romp throughLords of Time:
World History

I ENCLOSE A CHEQUE/PO FOR E9.90
EACH

My name:

My address:

1
1
1

1
1

1

A

1
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ALAN M c L A C H  LAN
demonstrates how to
create titles for
your home video

AS the video recorder becomes a
standard feature i n  the  average
household, those fortunate enough to
own cameras are naturally producing
homemade video films.

Often they need to  create suitable
opening captions or closing credits to
add a touch of professionalism to their
final product.

Reasonable results can be obtained
using the camera with suitably prepared
artwork. This can range from freehand
drawn and painted letters to work of a
highly professional standard using
commercial letter transfers such as
Letraset.

This is fine in its way, but the range of
letters needed for variety can prove
expensive.

In the past I  have achieved good
results using my BBC Micro to generate
screens of text which are then recorded
on a video tape recorder (VTR).

It is a simple matter to remove the
normal TV aerial lead from the VTR
input and replace it with the lead from
your BBC aerial socket. In elrect you
insert the VTR between your computer
and the TV, as in Figure I.

Then switch on all three machines.
not forgetting to  insert a  suitable
cassette, and select an unused channel
on the VTR. Choose the channel on the
TV that you normally use as the VTR
monitor and tune the VTR to the signal
from the BBC Micro.

You should at this point be able to
obtain the BBC Micro's switch on
screen. I f  you can't, carry out the
following checks:
•  Is everything switched on?
•  Are all leads correctly inserted? That
is, R/F out from computer to R/F in
VTR. R/F out VTR to aerial socket in
the TV.
•  Is the VTR channel tuned correctly
to the BBC signal?
•  Is the TV channel correctly tuned to
the VTR?

If you now run the appropriate
program in the computer. all you need
to do is press Play/Record or the similar
switches on your VTR and any length of
program can be recorded. The results
can be checked by rewinding the tape
and playing it.

Now let's look at the sort of programs
we can use to achieve the best results.
Mode 7 is simple to use and very good
title screens can be produced using a

102 M I C R O  USER September 1964

combination of single and double height
characters as in Program

Lines 100-130 define a  procedure

10 REM •**PROGRAM 1444
20 CLS
30 M23020210;00;
40 AzGET
50 PR0Cdb1text1s5t.

Petere,1216,129,1311
60 PROCnbltext(15CHO OL S P

ORTS DAY',1,12,131,131)
70 AsGET
80 PROCsngltext(Iriday 29th June

1984°,7,20,135)
90 REPEATUNTILO

100 DEFPROCdhltext(ng$4%,
n,C%,D%)

110 PRINTTA8M,MCMR$141;
CHRIC860

120 PRINTTARCXX,Y1.11CH1141411
CHR$01;asg$

130 ENDPROC
140 DEFPROCingltexttesg4,n,C,CM
150 PRINTTA8M,In1CHRSCX; •sg$
160 ENDPROC

Program I

which creates a line of double height
characters. I t  takes the followin
parameters:

msg$
X%
Y%
C%
D%

Lines 140-160 define a  procedure
which creates a line of single height
characters. It passes similar pararneten
to the previous procedure. You can
modify the program by inserting your
own text strings in lines from 50 to 90.

For anyone with the inclination and
funds, time and trouble can be saved by
using a commercially produced Teletext
on-screen editor.

I have achieved superb results using
Datext by Optima Software. The
contents of the screen can be pushed
around until you achieve the required
result and the screen can then be saved

Text content
X coordinate of the text
Y coordinate of the text
Text top line colour
Text lower line colour
different

Figure I :  Connecting up (he three machines

aerial socket

as a I
contrc

Tht
issue
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mode
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chars
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ble height
following

ID REM ss*PROBRAM lIs.# 8,8,8,8,10,224,9,9,224,20 MODES 8,8,8,8,10,224,224,224,22430 COLOUR134:CLS 270 VDO224,224,224,224,8,8,
40 6COL0,0 8,8,10,224,9,9,224,8,8,
50 VH2302020000; 8,8,10,224,224,224,224,60 PROCchara 8,8,8,8,10,224,9,9,224,
70 VD115:MOYE250,734 8,8,8,8,10,224,224,224,22480 PROCbbc 280 VDO224,2241224,224,8,8,
90 VD1.15:MOVE2B0,762 8,8,10,224,8,10,224,8,

100 8C010,1 10,224,8,10,224,224,224,110 PROCbbc 224,8,8,8,8,10
120 M24,0;1460279000; 290 ENDPROC
130 8COL0,135:CL6 300 DEF PROCband
140 V0U5:MOVE0,300 310 V01J224,255,224,255,224,
150 8COL0,0 255,224,255,224,255,224,160 PROCband 255,224,255,224,255,224, 255,224,255
170 M24100000279054; 320 VDO255,224,255,224,255,180 CL8 224,255,224,255,224,255,
190 0115:MOVE0,954 224,255,224,255,224,255, 224,255,224200 PROCband 330 YDO224,255,224,255,224,210 REPEATUNTILO 255,224,255,224,255,224,220 DEF PROCchars 255,224,255,224,255,224, 255,224,255
230 V1)1123,224,255,255,255, 340 VD6255,224,255,224,255,
255,255,255,255,255 224,255,224,255,224,255,

240 ENDPROC 224,255,224,255,224,255, 224,255,224
250 DEF PROCbbc 350 VDO224,255,224,255,224,

text
text

)rocedure
,le height
trameters
You can
Ling your
50 to 90.
ttion and
saved by
I Teletext

Its using
re. The
• pushed
required
be saved

OPTIMA SOFTWARE

Datext by Optima Software

as a program and recalled under key
control.

The screen editor in the August 1984
issue of The Micro User is also suitable
for this purpose.

Programs which use the BBC's
graphics facilities can be written in other
modes. Program I I  demonstrates the
use of Mode 5  by creating large
characters out of square blocks.

Lines 220-240 define the block
character. This is used in PROCbbe to
create the large text, In PROC band it is
used again alternately with an undefined
character to produce the black and
white check.

Lines 30-110 place the characters on

260 VH224,224,224,224,8,8,
8,8,10,224,9,9,224,8,8,
8,8,10,224,224,224,224,

The BBC, in common with other
systems, has both RF (normal TV),
and video outputs. The results from
the video output are of a much better
quality, but its uses are somewhat
restricted and the benefits will only
be noticed with the use of a monitor.

Regrettably, without modtfication
the BBC video output is black and
white. However the modifications are
quite simple and depend on the issue
of board in your micro. In order to
achieve colour output a link must be
made as S39.

On boards from issue 7 onwards
this is done by sliding a shorting
connector over the two pins at this
location. On earlier boards the

screen using two separate text graphic
windows.

Program I I I  demonstrates a simple
use of Mode 5 text but printed on the
graphic screen using MOVE and
VD1_15. This enables better centring of
odd numbered characters on a screen
with an even number of TAB positions.

255,224,255,224,255,224,
255,224,255,224,255,224, 255,224,255

360 ENDPROC

modification i s  a  l i t t le  more
complicated and fiddly.

The modification was explained in
detail in an answer section of the
August 1983 issue of The Micro User
Micromail (Colour Clue. Page 107).

All you need to do is to connect a
56 picofarad capacitor between
RI23 and Q9.

Solder one end to the resistor and
put a piece of insulation sleeving over
the other before attaching it to the
emitter of the transistor. The results
of both operations should be
identical — colour video output.

I f  you do not feel competent to
carry out this modification yourself,
your dealer will be able to do it.

When the REM statements at lines 50
and 60 are removed a vertical line is
drawn down the centre of the screen —
an invaluable aid when centring text. It
can be removed later.

Program IV uses the BBC's superb
string handling facilities to  produce
animation. Line 90 and 100 define the
two lines of text to be used.

Lines 110-190 pick out  each
individual letter of AS and place it on the
screen in a  different colour. Lines
220-300 do the same with BS. Lines
340-440 take the complete strings AS
and BS and move them toward the
centre of  the screen. Lines 490-579

5 REMt**PROGRAM
10 MODES
20 COLOUR135:CLS
30 V0U230202;000;
40 VH19,2,4,0,0,0
50 REM 8C010,0
60 REM M0VE640,0DR4N640,1024
70 PROCtext(ITHE',552,700,0)
80 PROCtext('MICRO USER1,332,600,0)
90 PROCtestOpresent
190,400,21

100 REPEATUNTILO
110 DEFPR0CtextIasg$,XXXXX1
120 IMO
130 COLOUR3
140 8COLO,C%
150 MOVEn01
160 PRINTasq$
170 VDO4
180 ENDPROC

Program I I I

September 1984 M ICRO USER 1 0 3



From Page 103

repeat the procedure but in a vertical
direction.

You can adapt these programs to
your own use by changing the string
contents in Programs I, III, and IV, or
by altering the shape of the big letters in
Program

If you have access to sophisticated
editing equipment — or just a second
VTR — it wouldn't matter in which order
you recorded your items.

Selected sections of film, captions or
otherwise, can be edited sequentially on
a new tape with surprising ease by
connecting one V T R  direct ly t o
another, using one as a source on Play
and the other as a target on Record.

Natural ly there  w i l l  b e  some
deterioration in the rerecorded material
but this will not be excessive.

I have been fortunate in the past to
have use o f  a Panasonic home video
console which not only allowed picture
editing at the touch of  a button, but
permitted sound mixing as well.

Without sophisticated facilities you
must record your items in the order that
they wil l  be required in  the finished
product:
•  Record opening title from BBC.
•  Record film on camera
•  Record final credits/The End.

As you can well imagine, this calls for
a lot more preparatory work in order to
save time and trouble later. But i t  is.
worth spending that little bit longer with

10 REWOROGRAM IV***
20 MODE5
30 COLOUR13I
40 YOU23:8202:00:0;
50 VR119121410,010
60 CLS
65 A8GET
70 XX812
GO CX80
90 AWANIMATED I

100 8$8sCAPTIONSI
110 FOR A%8 1 TO LEN(AS)
120 COLOURC%
130 AASEMIDS(AS,A%,1)
140 PRINTTA8(IZ,12),AAS
150 X%8XX+1
160 FOR ON TO 1000:NEXT
170 C%8CX4,1
180 IF CV2 C%80
190 NEXT

Program IV

104 M I C R O  USER September  1984

a pencil and paper deciding the correct
order and length of your items.

Although I  have only described
simple ways o f  producing captions,
there i s  s t i l l  plenty o f  room f o r
experiment. I  have achieved excellent
results using these methods — and i t
really can be quite good fun and

200 WET
210 8%80
220 FOR A%., 1 TO LEN(8$)
230 COLOURC%
240 BB$8111131$1A%,1)
250 PRINTTAB(S%,16),118$
260 SX8S%+1
270 FOR DX81 TO 1000:NEXT
280 C%8CP1
290 IF CD2 C%80
300 NEXT
310 A8SET
320 X1812
330 REPEAT
340 PRINTTAB(X1,12)1A$
350 F0RD%.1 TO 1000:NEXT
360 X%8X%-1
370 UNTILXX:5
380 S%80
390 REPEAT

extremely rewarding.
You could even create animation by

clever manipulation o f  the Record/
Pause buttons and several screens of
characters and text.

I haven't tried this and would advise
you to attempt the simpler technique
first.

400 PRINTTABIS%,16),8$
410 PRINTTAB(S%-1,16),"
420 SI8SPI
430 FOR D1=1 TO 1000:NEXT
440 UNTILSW
450 OGET
460 YX.14
470 Z%-,18
480 REPEAT
490 COLOURO
500 PRINTTABC6M-411A$
510 PRINTTAB(64%)13$
520 PRINTTA816111-313STRIN8$1816
530 PRINTTAB(6-1),STRINWEW
540 118Y%-1
550 11.8N4.1
560 FORD%81 TO 1000:NEXT
570 UNTILYX(8
580 01119,0,8,0,0,0
590 REPEATUNTILO
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The binary
beacons
are lit..

DATA communication, in one form or
another, has been around as long as
man has.

The earliest forms of long distance
communications worked on a  binary
system. The beacons built to warn of the
Spanish Armada were capable o f
transmitting a  single binary b i t  -
invasion on. lit.

The American Indians with their
smoke signals added a little variety by
transmitting a series of different shapes
of smoke columns.

Even the jungle drums of Africa used
rhythms to convey messages.

All these systems were a little limited
because the patterns transmitted con-
veyed whole messages. The break-
through came when the letters o f  an
individual language were broken down
and given their own unique code.

Perhaps the first to do this was the
navy with its semaphore flags. In th
system two flags can be held in one
six positions. thus giving enough
combinations for the whole alphabet.

The advent o f  electrical means
sending data vastly increased the
distance over which i t  could be sent
This however called for new methods of
serialising data.

I am sure you have all seen
Westerns where the town is connect

By MIKE COOK

to the outside wor ld by  a  single
telegraph wire. I t  was always cut jug
before the bank was robbed.

In the early telegraph systems this
single wire could carry current or no
current -  another binary system.

Each letter was therefore broke
down into a series of  long and short
duration current pulses known as dots
and dashes.

This was known as morse code - not
that Samual Morse invented it. just that
he had the money to back it.

The electric telegraph and the morse
code it used were in fact invented by an
eccentric Englishman. S i r  William
Fothergill Cook (-to the best o f  my
knowledge no relation).

As the demand for communications
grew. i t  became apparent that morse
code was not the most efficient method
as it took a trained operator to use it.
What was needed was a system for
untrained people.

Many patents and ingenious devices
attempted t o  decode morse code
mechanically. But  i t  was not until
decades later w i th  the advent of

comput
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computers that this could be ful ly
realised.

The snag was tha t  morse was
designed to be learned by a person, not
by a machine -  different letters
contained differing numbers of elements
and lasted for differing times.

To overcome this people decided to
invent a machine-based system. This
was done b y  an American called
Baudot.

His system consisted of  five piano
type keys, three for the right hand and
two for the left. When the keys were
depressed an ingenious system of cogs,
clutches and cams scanned the keys and
keyed the line.

At the remote end an even more
ingenious mechanical spaghetti man-
oeuvred a cylindrical printing head so
that the correct letter was typed on
paper.

This system sti l l  took a  trained
operator at the sending end, as the keys
to press for any letter had to be learned.
But it did represent a vast improvement.

It so affected Americans that they
still call five bit data codes "Baudot
code- even though that has not been
used since the 1914-18 war.

An English engineer called Murray
took the next big step by inventing an
asynchronous form o f  data transmis-
sion which is very similar to that used in
modern computers.

It was designed to  be used with
punched tape. the code being arranged
so that the most frequently used letters
had the fewest holes. thus improving the
strength of the tape.

It was also possible to rub out a
character by making all the paper tape
positions into holes. In this way errors
could be corrected before transmission.

The transmission mechanism consis-
ted of a three row keyboard and a paper
tape reader. The keys were in  the
conventional Qwerty sequence with the
numbers shifted above the Qwerty keys
on the top row.

The transmission line could be in two
states. Today we call them logic levels
zero or one, but the early telegraphers
referred to the states of the line as mark
and space.

Mark was the natural state of the line
and a space the driven state.

Each character starts by the line
being driven to the space state for one
unit of time. This is known as a start bit
as it signifies the start of each character.
The data is then sent in the next five time
slices.

The line is placed in the mark state
and the next start bit can begin when it
has been in this state for at least one and
a half time slices. This is shown in

Time - - - - 11 0

Figure I :  Asynchronous live bit data.

Figure
The format of the data is said to be

one start bit, five data bits and one and a
half stop bits.

The time of each data element had to
be long enough for cogs and clutches to
engage. and so these earl) machines
were limited in speed. They usually ran
at 50 baud.

A baud is one data time slice per
second. with seven and a  half  bits
making up a character. This works Out
at about six and a half characters per
second. a little slower than a competent
tyrpist.

As there were five data bits, only 32
different code patterns could be
generated. This is not enough for all the
letters of the alphabet together with the
numbers and punctuation, so the
concept o f  control codes was intro-
duced.

On receipt of a letter shift code all
subsequent codes were treated as letters.
To print numbers and punctuation a
figure shift code had first to be sent.

This code was known after i ts
inventor as Murray code. although the
Americans still called it Baudot code. A
very similar code is still in use today on
the Telex network.

Only a  few characters have been
changed since Murray's original code.
People sometimes wrongly cal l  i t
Murray code and the Americans still
insist it is Baudot. although officially it is
ITU Telegraph Alphabet No 2.

Many early computers used five-unit
codes and modified teleprinters t o
communicate with the users. Names like
Elliot 803 auto code still bring wistful
smiles and nostalgic sighs to program-
mers with over 20 years in the business.

Most o f  the ear l ier  computer
manufacturers agreed t o  adopt a
standard method of coding their data.
The exception was IBM which decided
to go it alone with its own codes.

Being big enough to do this. IBM
forced the user to buy from them.
Everybody else decided to adopt Ascii
(American Standard Code for Informa-
tion Interchange). Ghastly isn't it. but it
improves if you say it with a mid-south
cotton picking accent.

Ascii -  pronounced Askey. as in
Arthur -  is a 7 bit data code employing
a start bit and one or two stop bits.

There are codes for all the letters and
numbers as well as punctuation and
other symbols. There are also codes to
control the action o f  a mechanical
terminal.

As most terminals are now visual
display units a  lo t  o f  the original
definitions do  not  make sense, so
various manufacturers have interpreted
them to have various effects such as
flashing characters.

This produces incompatibilities i n
what is supposed to be a compatible
system. I f  you look a t  the V D U
commands on the BBC Micro you will
see how these control codes have been
interpreted by Acorn. They exploit the
unique features of the BBC Micro.

With the advent of micros and their 8
bit data buses, serial data with 8 bits
became more  popu la r.  as  i t  i s
convenient to transmit a byte in one
word. Also parity has been included.

Parity is an extra bit set in such a way
that the total number of  mark states
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From Page 107

transmitted — including the parity bit —
is an odd number.

This is  known as odd parity. To
complicate matters, you can use even
parity.

At the receive end the parity is
recalculated and if it does not agree with
the received parity there must have been
an error.

If the parity is  correct then i t  is
assumed there is no error although you
can have two errors cancelling each
other out. Therefore the inclusion of a
parity bit makes some combinations of
bits or codes not valid, or as we say
redundant.

Thus in  any  serial system both
transmit and receive both have to be set
to the same word format — number of
data bits, number of stop bits and odd,
even or no parity.

The other aspect o f  serial data
transmission which needed standardis-
ing was the physical state o f  the
transmission lines for mark and space.

Early machines used a current loop
system. A  20mA was the common
standard. This had 20mA flowing round
the circuit in one direction for a mark
and in the reverse direction for space.

The current was used to drive a relay
which operated the electro-mechanical
clutches.

As this is a constant current system
the driving voltage has to increase
sufficiently to get the required amount
of current flowing.

On a short line this is not very much.
but on a long line or under open circuit
conditions i t  could rise to about 180
volts, enough to give you a nasty shock.

With the advent of non-mechanical
terminals this current was not needed.
so a voltage standard arose. This is the
RS 232. which not only specifies the
voltage levels for mark and space but
also specifies what plug to use and what
signals are on what pins.

A space is represented by any voltage
between 3 and 15 volts, but most people
use 12 volts. A  mark condition is
represented by a negative voltage of the
same size.

The RS423 system used by the BBC
Micro is an improvement on the RS232
while still being compatible under most
circumstances.

The RS423 has a  space being
represented by any voltage between 0.2
and 6 volts and a mark being the same in
the negative direction.
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It i s  a n  improvement  as  the
impedance of the lines is lower, allowing
signals to be less prone to interference
and to travel further.

The standard specifies how far a
signal path should be. As this depends
on the type o f  cable, this is  also
specified,

The technical specification for  the
cable is a little technical. but i t  boils
down to not being too thin or closely
spaced.

The cable should be 24 A W G
(American Wire Gauge) or larger. I t
should have a DC resistance o f  not
greater than  98ohmi lm  and  the
capacitance between one wire and all
others within the cable should not
exceed 131 pF/m.

Using a cable of this sort with a data
rate below 1.000 baud the system
should be capable of being used over
1.000 yards.

As the data rate goes up this distance
drops. so that at 10,000 baud it is down
to 100 yards. Remember, this is with a
standard cable.

As well as the signal path. this
standard also specifies other protocol or
handshaking signals. These are mainly
designed to be used by a modem for
telephone conversations.

The BBC Micro provides only two —
an RTS (request to send) and a CTS
(clear to send).

Just to confuse matters these are the
reverse logic sense o f  the data. This
means that when the signal line is active
— that is. making a request to send data
— it has a positive voltage on it.

The names o f  the signals are self
explanatory. RTS says: w a n t  to send
some data". whereas CTS is saying:
"You are clear to send me some data".
So RTS is an output and CTS is an
input.

Confusion arises because you must
always connect an input to an output.
However the RTS line must always be
connected to the same pin on the socket
according to the standard. Therefore on
some equipment RTS is an input
receiving the request from the transmit-
ter.

In order to know which way round to
connect things you have t o  know
whether your equipment is considered
to be Data Terminal Equipment (DTE,
where RTS is  an output) o r  Data
Communications Equipment (DCE,
where RTS is an input).

When there were only mainframe
computers to worry about it was all very
simple. The computer and the terminal
were D T E  and the  two  modems

connecting them were DCE.
However with the advent of micros

people wanted to connect the computer
directly to the terminal, and so some
makers configured their computers as
DCE.

This allowed a normal lead to be
used. However i f  a  computer is
configured as DTE then a special cable
has t o  be used w i t h  crossover
connections. For example, pin 4 on one
plug would connect pin 5 on the other.

This confusion also applies to the two
data lines labelled Transmitted Data
(output on DTE) and Received Data
(input on DIE).

It is  hardly surprising then that
sometimes the only way to find out is to
experiment.

Some of this confusion is avoided on
the BBC Micro by the "special feature"
of not having a standard plug. This plug
is capable of being inserted in two was
in the socket.

It would have been nice if this would
swap over the appropriate signals. but
for some reason it was not wired up that
way.

The really useful aspect of having a
standard (of sorts) interface built into
your computer  i s  t ha t  y o u  can
communicate with other machines of
the same or different sort.

I have transferred programs from my
IRS-SO into the BBC machine via this
route. A s  the Basic is very similar,
programs would run provided there
were no graphic commands (in effect
trivial programs).

Also the screen width is different, and
so screen formatting is wrong. However
it has been o f  significant use when
transferring data files between mach-
ines.

When information in the form of the
written word is  required computer
compatibility does not matter.

It is possible to "talk" to computers
all over the world. You can extract
information f r om them o r  leave
messages on them.

The methods of communications are
very much more efficient and sophis-
ticated now than they have ever been.
However that is not to say we have
anything useful to say to each other.

As an example of this, just after the
1984 budget I logged onto the Prestel
computer only to be informed there was
a new message for me. I t  was from a
wine merchant offer ing wine at
"pre-Budget prices".

Well wine came down in the Budget,
so he was either very stupid or very
clever. Think about it!
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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 £5.75) to get your software
library started. A . k

ONLY E 2 8 . 7 5  incl, VAT
FREE POSTAGE!! I

Stack Products are available front selected branches of: GREENS DEBENHAMS, MONS. JOHN MENZIES_ SPECTRUM 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

•  controlled by single letter commands
•  optional grid display to aid accuracy
•  duplicate pictures on other parts of the screen
•  picture butler
•  save and recall pictures from cassette
•  comprehensive user manual
•  quick reference guide to commands

PACKAGE COSTS E 9 . 0 0  incl  VAT
THE COMPLETE

BBC JOYSTICK
Full joystick control — in any
direction — and it fires too!!

ONLY E l  3 . 8 0  incl. VAT

HOW TO ORDER

1

Please send me full details of your BBC 1products.

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 o v e r s e a s  customers please
add airmail postage.
Payment may be made by sending a
cheque, postal order or by credit card,
24hr answerphone service.

Name

Address

L:w1 1F4100
FREEPOST

BOOTLE, MERSEYSIDE L20 OAB

051 933 5511
24hr answerphone

K  C O M P U T E RAY-ESS PRODUCTS
PROFESSIONAL
PROGRAMS FOR
THE MODEL B
AND ELECTRON

EACH TAPE ONLY E5.95 ( Except H.O.H.)

HOUSE OF HORRORS (Et)(E) E6. 95.

turn off the lights and gather around for the most Creepy game of the year, How you laughed at thosesuperstitious fools in the village when they warned you not to go near
the old house. The cl imb up the rocky path under the afternoon sun was swift and within an hour you had passed through the outer gates of this once great house. The dust
and cobwebs hadn't bothered you as you climbed the old stairs to the towers on the top level. Did 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 whe ts  that moving towards you??? This all action game wi l l  have you ducking and diving from the
GHOSTS and ZOMBIES, and matching wits wi th a MUMMY.  WEREWOLF. and VAMPIRE 5  floors ful l  of  odd CORRIDORS, BROKEN FLOORBOARDS, and nclidled wi th
SECRET PASSAGES await you. Superb sound effects and graphics Can be played using either keyboard or joysticks To p  table. Pause option. •

EARLY YEARS IBIlE) For children between 3 -6  years of age
• ! w o  packages give an adult or older child a means to take a

Child through a series of simple game type tasks to
ideas. The emphasis is on learning through fun Top ics

• ••,! include subtraction, addition. recognition, colour. shapes.
,izes soundsnotes co-ordination. distances, estimates, directions.
EARLY YEARS 1

MICKEY THE MONKEY arid his apple tree make subtraction fun.
Am COLOUR BLOCKS bring sizes and colour into perspective.
C. MERRY MUSIC turns the keyboard into a musical keyboard.
DI FUNNY FACES presents a line up. 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
Eli SPEED is required to keep the cake on the conveyor belt.
Cl DIRECTIONS seem to be needed by everyone in Orion village.
DI ORDER the blocks.
El $ i °  THE SPIDER needs some help to  gel out o f  the maze.

Watch out for HOUSE OF HORRORS at
local dealers
Dealer enquiries welcome
All prices are FULLY inclusive for UK orders
Please add E l  pe r  tape for non-UK addresses.
Cheques,P.0 's should be made payable to

KAY-ESS Computer Products.

When ordering please state BBC or Electron.

Available for:
(E) Electron (5 )  5 5 C  Mode l

FREE w i t h  all o rders  (Except  H.O_H.)
our 3  leniel vers ion  o f

NOUGHTS A N D  C R O S S E S I I I

ALSO AVAILABLE:

STAR HAWKS (B) (E) -  DESIGN (B1 (El
- HANGMAN (B) (El -  SPACE TRAFFIC
CONTROLLER IBI (E) -  HORSES (B) (E)
- SPACE TANK (B)

KAY-ESS Computer Products,
11 Buttercup Close,
Romleighs Park,
Harold Wood,
Essex R M 3  OXF.
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DISK DRIVES
3" Mini Floppy 100K Disk Drive

(Cased with Leads and Utilities Disk)

51" TEC 100K Disc Drive

PRINTER
NEC 8023 80  Dot Matrix Printer

MICROCOMPUTER
Acorn Electron

MONITOR
DECCA 1231 Colour Monitor

I would like to order:
(Please tick)

GSL's Product Range Includes:
Winchester Hard Disk System • Cartridge Drives for backup • 64K

Printer Buffer • Low Speed Logic Analyser • Real Time Calender
Clock • Analogue Signal Analyser • Alternative Keyboard Display

Rack Mounting System

I M I I I M I N E M E M I I I I I M M E I I I M M E 11111 • 11111111 M E N I M E 11111111 • E M S I M M I M M I M E M I N I M I N I I M I E M I I I M I B E I I

NAME

COMPANY

ADDRESSO 3 "  100K DISK DRIVE

COMPUTING
SPECIAL PRICES FOR SEPTEMBER

O 5,1" 100K DISC DRIVE

O NEC PRINTER

O ACORN ELECTRON

•  DECCA MONITOR

O Send me information on your product range

(Cheques made payable to G.S.C.1-)
Or Phone LEA WYATT ON ANDOVER (0264) 59633

Tel: No.

Price Ex-VAT

f130_00

El 30.00

E250.00

E173.04

E190_00

R e t u r n   to:
LEA W YAT T  GSCL
WEST P O R T WAY,  ANDOVER,
HANTS SP10  3SG
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MOST teletext systems are a trade-off
between speed of access and number of
pages. The number of pages broadcast
via British teletext -  Ceefax and Oracle
- is around 600. with about 10 per cent
of Ceefax pages allocated t o  tele-
software.

Prestel, or viewdata as it is generally
called, started l i fe i n  the research
laboratories of the then Post Office at
Martlesham Heath in Suffolk.

In the late '60s and early '70s the
department was examining the possi-
bilities o f  developing viewphone, a
service which would enable two people
to see as well as talk to each other.

This scheme was eventually shelved
as uneconomic, but the seed of viewdata
was sown.

In 1974 the Post Office developed a
viewdata system and showed it to TV
manufacturers. The response was
favourable and in 1975 the first steps
were taken i n  producing viewdata
televisions.

The Post Office viewdata pilot trial
opened in 1976 for research purposes
and two years later was extended to
1,500 subscribers i n  London, B i r -
mingham and Norwich under the name
of Prestel.

It soon became obvious that the £400
premium on the price of a Prestel TV set
was too high for the residential user.
This, coupled with high access charges,
severely restricted market penetration.

The system limped along with 10.000
to 15.000 users until the light dawned on
firms that here was a  tailormade
business medium.

So Prestel Citiservice and Skytrack
were born  and  business take-up
blossomed. The emphasis was now on
business users, and the poor old home
users were neglected. Until, that is,
someone hit upon the idea of converting
micros to work with Prestel.

Prestel continued to blossom and in
1982, Birmingham-based Viewfax
brought out a database -  a group of
pages - aimed at micro users and that
means mainly BBC users.

Viewfax offered them a mixture of
news and views, together with a number
of telesoftware programs. Several were
free, but the better ones were chargeable

M O R E  and  more B B C  M i c r o
owners are accessing Prestel, British
Telecom's vast database. I t 's not
surprising, fo r  with its Mode 7
screen, the BBC machine is ideal for
receiving Prestel via an appropriate
1200/75 b a u d  modem.  H e r e ,
STEVE GOLD takes a look at how
Presiel has developed, and what it's
got to offer the BBC Micro.

by frame charges added to the Prestel
bill each quarter.

Viewfax's main problem was the
quandry most information providers
find themselves in. I f  they charge for
their frames, the number o f  frame
accesses -  the number of times viewers
key in to the pages - is low. If they make
the pages free, many people access the
frames but there is no income for the
information providers.

In practice Viewfax has developed
into an interesting database with several
hundred pages to look at. However, as
in most businesses it cannot afford to
put out too many pages or the ,E5 a page
a year rental it pays to Prestel will cause
financial headaches.

So with information providers one

tends t o  f ind a  chicken and egg
syndrome. More pages are needed to
generate more income, but those pages
cost -  so slow growth is the norm.

Viewfax, however, continues t o
provide a steady stream of information
to BBC Micro users.

Late in 1982 East Midlands Allied
Press, publishers o f  several regional
newspapers, hit upon the idea of charging
Prestel users a subscription rather than
lots of small frame charges of pennies
and ha'pennies.

In 1983 they launched a new service
-  Micronet 800 -  aimed squarely at
micro users. Cost? The basic subscrip-
tion to Prestel is £5 a quarter, and the
access charge is 5p a minute is used
between 8am and 6pm Monday to
Friday, or between 8am and 1pm on
Saturday. Outside these hours there is
no access charge. So it can be seen that

apart from a local telephone call most
residential users need pay little more
than t h e  £ 5  a  qua r t e r  Preste l
subscription i f  they stick to cheap rate,
off peak times.

Micronet subscriptions are an extra
£8 a quarter, resulting in a combined
quarterly bill for Prestel and Micronet of
£13 j u s t  f l  a  week.

For this the average micro user gets
100 free programs (if one excludes the
telephone charges) and 40,000 pages of
news, views and telesoftware. Plus, of
course, access t o  the fu l l  Prestel
database -  some 250,000 pages.

The opportunity offered to software
producers t o  p lace chargeable
telesoftvvare on the Micronet database
has not been missed. Big sellers are

For just el a week
you can get an awful
lot out of Prestel
and Micronet 800

available for downloading at around 80
per cent of their retail price, which, when
taken in with the convenience factor -
no trip to the micro shops -  is very good
value.

The availability of telesoftware is, in
fact, its greatest attraction. A program
which may not warrant the full retail
price of, say /8  could be available on
Micronet or Viewfax for £2. With no
distribution costs, the break even point
to the author is very low.

The nearest analogy to Micronet 800
is that  o f  an electronic computer
magazine- constantly changing with up
to the minute news and information.

It is possible to get by with just the
basic Prestel subscription o f  £5 a
quarter, but most BBC users will find
the extra £8 a quarter well worth it.
•  Next month I  shall look at  the
availability of other databases.
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Microweb... the most •
exciting thing tcohappe

Beeb for yonksto the

OVER the past few months thousands
of Micro User readers have logged on to
Microweb and discovered for  them-
selves why it's the most exciting thing to
happen to BBC Micros for a long time.

However, t ry ing t o  convey th is
excitement t o  someone who's never
logged on is always difficult.

It's rather like trying to explain an
adventure game to  someone who's
never played it a s  the actress said to
the bishop.

What I'm trying to do in this article is
explain the adventure of Microweb to
you. Not that I' l l be giving you all the
answers — what good is that sort o f
adventure?

No. I' l l  be attempting to give you

Micro web will ask you for yourfirst name

no use.
And o f  course, you'll need some

suitable software — we've published the
sort of thing you'll need several times.
However, here at The Micro User, vef:
make no secret of the fact that we think
Commstar is the best for this purpose.

Let's assume that you've dialled our

enough insight into Microweb to make
your own journey from then on. Where
you go. and what you find, wil l  be
entirely up to you „ -

First o f  all, let's get the mundane
essentials out o f  the way with a talk - -
about equipment. You must use a 300 - -
baud full duplex modem with 8 bit
parity — this, 1"m afraid, means that
Prestel/Micronet only moderns are o f  —

number (061-456 4157) and have you
modem set to 300 baud full duplex. witi
you set to receive.

Your modem, whi le  o f  cours
attached to your micro and the phon,
line, should not as yet have "moden
connect" set.

Wait until Microweb has answere
your call and you can hear the hig
pitched whine of the carrier before yo
connect.

If you have Commstar running, a
you need do then is to go into chat mod
with "C". If it's your own home-brewe

—Software. remember n o t  t o  ech
characters, add line feeds ( i f  only
first) and make sure you're on 300/30
baud.

You should be greeted with the:

WELCOME
TO

M1CROWEB

message. fo l l owed  b y  a  b i t  t
"advertising".

At this point, should you be met by
garbage. don't give up. Try the next
stage to solidify communications.

Microvveb wil l  ask you your first
name, expecting your answer to  be
followed by a Return.

It will then quiz you for your second
name and, finally, where you come
from.
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Even i f  you're unsure as to what's
coming back to you. try to type this in
correctly as it will become your unique
ID.

The board will then echo it back to
you for confirmation. I f  you answer no,
you will be asked to repeat the process.

It's a t  this point that the board
magically becomes clear fo r  users
who've previously had a lot of distortion

so persevere!
Next you'll be asked your terminal

width — most of us would pick 40 — and
then you'll be asked to enter the letter of
your terminal.

As it stands at the moment it's rather
a "choose one from one" situation —
there's only one terminal to pick. the
BBC Micro. This assumes that your
micro can support both upper and lower
case and needs no line feeds — that is,
your software provides them.

However you can change this by
either pressing Return when asked to
pick the letter of your terminal, or by
asking to modify your choice when you
have made it.

In either case, you'll be asked again
the width o f  your terminal, whether it
supports upper and lower case, and i f
line feeds are needed. I f  everything
appears on just one line, you need line
feeds!

You'll also be asked if any nulls are
needed in after each <cr>  (Return).
Your answer should always be O. Nulls
were padding/timing characters needed
in the old, slow teletype days in order for
the terminal to catch up with itself.

If you're asked for the clear screen
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MICROWEB Top Level Menu

<R>ead
<Q>uick-scan
< L >eave
< M >mail
<T>ime
<P >roblem
<G >oodbye
<D>ownload
<F>ormat
< X >pert
<C >hat
<N >ews

Microweb messages
Microweb messages
Microweb messages
Electronic mail section
Elapsed time
Page
Terminate session
Programs

R e c o n f i g u r e terminal
C h a n g e userlevel

Talk to Sysop
L a t e s t happenings

Mieroweb's Top Level Menu

code, it should be just 12 for the BBC
Micro — other parameters asked for
should be O.

All this sounds incredibly longw inded

By M I K E  BIBBY

for something that. in practice. takes
just a few seconds.

You'll then be informed what the last
message on your last call was, what the
current last message is and the time
you're allowed on — a strictly rationed
12 minutes.

You'll then see the Microweb Top
Level Menu — a set o f  single key
instructions that will allow you to roam
at wi l l  through Microweb. (See the
screen above.) Before looking at the
menu in detail, lees consider the general
idea of Microweb.

This is simply an electronic bulletin
board — ring in and leave your message
for others who ring in to see. They reply
to yours, or add their own subjects and
so on.

And this, basically, is all Microweb is.
However, very soon, as with any

bulletin board system. certain obvious
categories of messages begin to occur
that properly deserve their own board.

What we've done in Microweb is to
provide the boards we feel necessary.

If you feel like letting off steam on a
particular subject, or  passing on a
message to all and sundry, why not
leave it on Microweb itself by choosing
the <L>  option from the menu?

You'll then be prompted carefully

through the easily-learned procedure for
leaving messages.

If however, you've got a program-
ming query, don't leave it here. Choose
<p> from the main menu and put it
on Problem Page. That's where our
problem-hungry experts look as soon as
they log on.

If you fancy a look at the latest news
and gossip, with unexpurgated Barry
Woods and messages smuggled over the
wire from Andrea. pick <N> from the
main menu.

You might. of course, be using us as a
dead letter drop to  send messages
privately to a particular person. In this
case. choose < M >  for electronic mail
(E-Mail). Only people who log on as the
intended recipient will see the message.

Incidentally, one of  the commonest
misuses of the board is people using the
essentially private E-mail t o  send
messages to ALL.

This will only send the message to the
rather unlikely -person who logs on as
ALL.

If you wish your message to be read
by al l ,  including A L L .  leave i t  on
Microweb proper with < I .>  from the
main menu.

Well, as you can see from the Top
Level menu. we're only on the surface of
the possibilities o f  Microweb. F o r
example, we've totally ignored the
software you can download.

In the next edition of Log On, t e l l
you more, but for the moment, why not
log on and find out for yourself? After
all, it's not an adventure i f  I tell you
everything
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From: Basildon Bee
To; All
Basildon Itec has just joined the 300 baud mob.
We are thinking of setting up our Own BB for our
trainees to run. Any advice welcome. We have
VIEWDATA host running on 0268 -  22117
unless the line being used by this system. More
modems soon. Thanks.

From: Mike Bibby
To: A l l
We're st i l l  very very interested i n  getting
submissions of games and educational programs
-  particularly in the educational field as that's
where I hail from and I know there's an awful lot
going on that's terribly parochial.
The material we've got already is very exciting.
One of the things that amazes us here is that the
level of software we get for the magazine tends to
exceed that of  commercial software produced
only a few months before.
There are an  awful  l o t  o f  sophisticated
programmers out there! We're also interested in
new utilities -  have you anything to contribute?
Even if you aren't sure, why not send us a SAE
for our programmers' and reviewers' guidelines?
Mike.

ft

From: Paul Hollyer
f o :  A l l
Mr and Mrs Hollyer are pleased to announce
their new acquisition. Delivered as at 10.45am on
Sunday July 15, in Chesterfield. Only five days
beyond advised delivery time (Sir Clive please
note). An example of interfacing at its best. A
micro weighing in at 8Ib 4oz.
Originally designated the Model 2 .  Now
universally addressed as "Robert James", Needs
some further development, w i th  complete
programming, but hopefully wi l l  grow to  a
"main-frame-.
PS.: Many thanks to  all a t  the Scarsdale
Hospital, Chesterfield!
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-• From: Blame i  ;cti".A
• , . • •  ••• 111.14

/ T o :  A l l

To all users on this databank. I  hope we can
make a user group for microbee owners we don't
see one here in Denmark. I hope there are some
me.users on this micro. Users there will please help

You can contact me on phone number 05
928959. I f  you will contact me on my modem
you have to call after 1900 then I  will answer

i you .  Or you can write me on address: Bjergegade69 7000, Fredericia DK "anfi. r•-edericia.

Gm•--- From: Tim Crais
To: A l l
A joke.

Q. How can you tell that an Irishman has been at
the word processor?
.A. The Tippex on the screen

A

From: Paul Hollyer
To: Sysop
Many thanks for allowing a member to wander at
will, as the Board is so easy to use. Only query is
-  What is the difference between "<L>ine and
<B>lock entry- mode? Also, why do my
sentences get split up with "(1916)"?

1

from% Mi la Bibby
'Tot Paul, tiollyet
Line and bkoclk with prompts are Much the same.
you 'just type them in as normal. Ignore breaks.
they don't show up on the Message. It' the

s *just a

simple way to write the softwaresize

and o n l y

way they could do it. in the o f  program
they've got av ailable -  o t h e s

rwie they'd be

writing a  ful l  9-S232 word processor. The
numbers refer to the numbers of bytes left yourthis
allowed for  thessag,e,
lbe real advantage of block is that you can then
transmit a whole file - say frorn disc -  in one fell
swoop -  ot blocit - and the board wou ld a c c t

ep

it. I-lope thatTh clear. Mike.

-  - -
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From: Paul Holly er
To: All
I've just got the second processor and I find that
some o f  the ROM based *commands I  have
either don't work o r  operate in  a  restricted
manner. An example are the commands with the
Graphics Extension ROM. These work with the
system integer A% normally, but with the second
processor they fail, operating properly withnumbers. HELP!!!

from Des Riglar
To: Paul Bayer  c
When running Basi t h e  system N r aft able s
(Aw0.13% etc) are stored from locati 0

on 4 0 4

onwards. Each variable t.ales up 4 bytes of
memory. When running in the main processor
the sideways P,OMs can access this mem , b u t

ory

when running in the second processor the ROMs
can't unless they are programmed to do so.
All is not lost though. as when the operating
system processes a star command (*ROTATE.
*PLOT.*SC ALE etc) the whole command line is
pMed to the main processor. Solution: Convert
all commands to Example: Pa be performed into strings anduse OSCLI. g e  40 of User Manual.
line 50 in main pro cessor *POS P0,1%,90. To
use i e s s o r  ... OSCLI"POS - 4-n the second
S T R S ( . 1 % )  +  " . " p r o c   + S T R S " )  +  ' ' . 9 0 ' '
DOtt't forget to put the spaces G E N

between the

arguments. I f  you want t o  use the *
command then to get A% as seen in the rnainave to use T h i s
processor you will h O S W O R D  5 to
read from 8004 and the next 3 bytes.
applies to B% 84 E% as well,

THESE are typical messages that have appeared recently
on Microweb -  The Micro User's own bulletin board. All
you n e e d  t o  l o g - o n  t o  u s  i s  a  m o d e m  a n d  sui table
software. The Pace combination is ideal and, as you can
see from the offer on Page 170, superb value for money.

As wel l  as the bulletin board, there are news pages,
programs to be downloaded and electronic mail. Log-on
soon, and you'l l  see  w h y  they're  saying Microweb's  a
must for every BBC Micro User.

From: Richard Atkinson
Doug Weller

Hi Doug, On reading one of your letters about
downloading with Commstar I  followed it but
when I tried to load it from disc "Bad Program"
was the answer I received. Can you give me any
HELP!

from : Doug WelterAtkinsonTot Richard
Most programs downloaded front BBs are in
Ascii form (except for a couple on ComputerThis means that youAnswers).  h a v e  to *EXEC
them f irst and then SAVE them as Basic
programs. So you•ve got them OK 'Just *EXEC
them and SAVE again.

From: Mark Austen
To: All

Can anyone tell me the pin-out of the RS232 porton the Interface I  for the Spectrum?

From: Dick Menhinick
To: Mark Austen

I H i  -  The Z X  Interface I  has the following
pinouts:I .  No connection; 2, data input; 3, data
output; 4, DTR (active handshake input); 5, CTS
(active handshake odtput); 6, no connection; 7,
ground; 8, no connection; 9 +9V (pull up).
The connector on the interface is a  DB9S
(female) as you will need a D89P to connect to it.Happy soldering.

- -
number to diet:
1-456 4157
service is open
hours a day.

1
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NDY HOOD offers a short
rogram to enable you to
in the bulletin board set

IN my article in the July edition o f
Log-on, we looked at the easy way in
which flows of data in the BBC could be
directed at any or all of the three main
output devices — screen, printer and
RS423 port.

We also covered the equally easy
manner in which data could be received
from combinations o f  the keyboard,
filing system and RS423.

In following through the concept of
streaming data to and from different
devices, and — in our application —
creating a  program to  store data
received at the RS423, we touched upon
the concept o f  "buffering- data in
memory unti l  i t  was convenient to
interrupt the program and process it by
saving it onto tape or disc.

In doing this we mimicked, in a
simple way, one of the most powerful
features of modern micros.

You may have noticed when typing at
the keyboard that even when the micro
appears to be busy listing a program it
still finds time to acknowledge your key
press and, when it has finished its main
task, display and act upon your input.

To do this, the micro must obviously
be regularly interrupting the action o f
listing the program, checking to see i f
any keys have been pressed and if so,
putting them into a temporary store or
buffer.

This k i n d  o f  almost inv is ib le
background task is occuring all the time
and for obvious reasons is known as an
interrupt routine. Frightening isn't i t,
what's going on behind your back!

The Beeb has one o f  the most
comprehensive sets of interrupt routines
of any modern micro and the majority
of its input and output is buffered, in a
similar way to the keyboard example,
by these secretive routines.

The automatic storage and release of
data collected in these various internal
buffers means that short bursts of data
can be sent o r  received a t  quite
phenomenal speeds.

These can then be processed at a
much slower rate, provided that the
buffer is emptied before the next batch
of data is received.

You may by this time be wondering
why I am going into such detail about a
routine that is  carried out entirely
automatically by the operating system
and which on the face o f  i t  needn't
concern us. The answer of course is that
it does.

I mentioned last time we would be
looking at the protocols or "etiquette"
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A micro
terminal
for the
asking..

used in communications to ensure that
both the sender and receiver of data are,
as you might say, in "sync" with each
other.

The most common of these protocols
is the use by a receiving terminal o f
decimal codes 17 and 19 to  tell a
sending terminal when to stop and start
data transmission. These are known by
the mnemonics XON (17) and XOFF
(19).

Simply put, they work something like
this:

When a sending terminal receives the
XOFF signal during the transmission of
data, i t  should immediately cease
sending characters until it receives the
XON signal to  instruct i t  to resume
transmission.

Simple, you say. and so did I the first
time I  tried it. But this is where those
interrupt routines beavering away in the
background can cause problems.

You will probably be familiar with the
term baud used as a measure o f  the
speed of data transfer — 300 baud being
roughly equivalent to 30 characters per
second.

Imagine then our super fast machine
code program — yes there's more to
come — executing on average half a
million instructions per second, placing
characters in the RS423 output buffer
which is only being emptied at the rate
of 30 characters per second.

You can readily see that the program
is going to spend nearly all its time
waiting for  the RS423 buffer to  be
emptied, and that at any point when we

receive an instruction to stop placing
characters in the buffer the interrupt
routine will still have a full buffer to
empty, which of course it will carry on
doing after we have stopped.

Should this happen, we will still be
sending characters t o  the remote,
terminal after the XOFF signal has told1
us that it is not ready to receive therm !

Perhaps the obvious answer is to stop
those interrupt routines from operating
and indeed the 6502 processor does i
have a specific flag to either disable or
enable them under user control.

This is known as the - I "  nag and
responds to the assembler instructions
C LI — CLear Interrupt enable (that is,
disable them) and SEI — SEt Interrupt
enable.

However, using this method has two
major drawbacks. More importantly the
interrupt enable flag is not to be lightly
tampered wi th  on  such a  heavily
interrupt driven machine as the Beeb
(dabble at your peril!).

In addition, we would lose all the
advantage of automatic data collection
that the interrupt routines provide for
us. Fortunately, and not surprisingly,
the MOS again provides us with a
routine to solve our problem in a more
satisfactory way.

Much as the FX or OSBYTE call 145
that we looked at in the last article
extracted characters from buffers and
returned with a  flag set to  indicate
whether i t  was successful o r  not,
OSBYTE call  1 5 2  wi l l  check the
appropriate input or output buffer and

return v
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10 REM Listing tus478 tl Yboard 740 BCC wait
180 start1:111A00 370 STA buffpoin 530 JSR storecha 750 RTS

20 REM Micro Te 190 FOR optX.0 I t l 760 .sendchar
re 03 STEP 3 390 STA bufftopl 540 .check_keybo 770 PHA

30 REM (i> And 200 n.start% 390 STA xon_xoff ard 780 JSR toR5423
Hood 1984 210 (OPT optl status 550 JSR keyboard 790 JSR wait

40 OSASCI4FFE3 220 . t r y 400 STA buffer_f _scan 800 PLA
50 OSNRCH4FFEE 230 \REM enable lag 560 BCS •ainloop 810 JSP OSSRCH
60 OSBYTE:IFFF4 R5423 input 410 LOA •tID 570 JSR sendchar 820 RTS
70 OSFILE.WOD 240 LOA 02 420 STA buffstar 580 IMP sainloop 830 Ancrement_s
80 OSWORIMFFFI 250 LOX 12 th 590 .getchar tore
90 buffstart14 260 JSR OSBYTE 430 STA buffpoin 600 LOA 0145 840 INC bufftopl

70 270 \REM set up th 610 LOX 01 850 BNE nocarryl
100 buffstarth4 transeit 300 ,rece 440 STA bufftoph 620 LOY 10 860 INC bufftooh

71 ive 300 450 \REM program 630 JSR OSBYTE 870 .nocarryl
110 bufft0P1472 280 LDA 17 loop 640 BCS nochar 880 RTS
120 bufftoph.1173 290 LOX 03 460 \REM mem 650 TVA 890 .incresent_p
130 buf4point1.1( 300 JSR MBYTE 470 .mainloop 660 RTS oanter

74 310 LOA 08 480 JSR getchar 670.nochar 900 INC buffpointl
140 buffpointh.& 320 LOX 43 490 BCS check_ke 680 RTS 910 BNE nocarry2

75 330 JSR OSBYTE yboard 690 .wait 920 INC buffpotn
150 buffer_flap 340 \REM set up 500 JSR display 700 LDA 0152 th

$77 buffer & flags 510 LOX buffer_f 710 LOX 02 930 .nocarry2
160 operand:106 350 LDA 10 lag 720 LOY 00
170 xon_xoff_sta 360 STA buffstar 520 BE0 check_ke 730 JSR OSBYTE Turn to Page 171
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return with a flag set to indicate whether
the buffer is empty or not.

The important difference is that i t
does not extract any data from the
.1)utTer, but merely checks its current
itatus. If the buffer contains characters
:ten the carry flag will be clear on exit
and if empty it will be set.

We may then place a character into
the output stream and repeatedly scan
the buffer until the OSBYTE routine
indicates that it is empty, ensuring that a
queue does not form in the buffer
waiting to be cleared by the interrupt
routines.

In my previous article, I said that we
would look a t  coding more o f  our
terminal program in assembly language
to increase its speed and flexibility.

The Micro Term program shown in
Listing I is written entirely in machine
:ode and as well as incorporating the
XON/XOFT protocols for file trans-
mission, i t  wi l l  al low you to  copy
incoming data to the memory buffer,
are the buffer contents to. or load the
buffer from, disc or tape and send the
buffer contents to the RS423 port.

To assemble the program, first type

Interrupts, beavering
away in the background,
can cause problems

PAGE=&3000 and then load the
source code listing. Run the program
and when the assembly is  complete
enter:

*SAVE MTERM 1A00 1000 1A00
The program may then be run from

disc or tape by entering *MTERM.
The following function keys are used

to control the program's actions:
f0 C o p y  incoming data to the buffer.

This is a -toggle" switch and will
alternately switch the buffer on and
off with appropriate status dis-
plays.

fl O u t p u t  the buffer to the RS423
port. This will send the entire buffer
contents using XON/XOFF proto-
cols.

f2 Save the buffer to disc or  tape.
Pressing this key wi l l  clear the
screen and prompt you to enter a
valid filename. The entire contents
of the buffer are then transferred to

a file which, i f  a Basic program,
may b e  re-entered i n t o  t h e
computer using the *EXEC file-
spec command.

f3 L o a d  a  f i le in to the buffer for
transmission using the f I option. A
filename prompt is  given i n  a
similar manner to the save option.

This short program will enable you to
communicate w i th  many bul let in
boards, and of course with The Micro
User's own Microweb system. and will
allow you to both upload — send — and
download — receive — both messages
and programs.

The program is an example of how
easy the BBC Micro with its powerful
operating system can make machine
code programming.

In the next article, we will look at how
those curious assembler instructions
work.

Happy hacking!

Micro Term listing
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APPLICATIONS for the BBC
Micro in communications mode are
unlimited, but here are a  few
suggestions:
•  Use a BBC word processor, such
as Wordwise or View, at home or in
the office to prepare text, and then
copy the  whole l o t  over  t o  a
professional word processor fo r
quality printing after some refor-
matting to take advantage o f  the
expensive daisywheel's characteris-
tics.
•  Use the B B C  Mic ro  i n  the
laboratory t o  col lect da ta  o f f
apparatus, over a period of hours or
days perhaps. After suitable proces-
sing with a BBC program, copy the
files generated to the mainframe,
where high powered programs can
lick the data into shape, or store it on
the mainframe's very large fi l ing
system.
•  Use the mainframe to  extract
data from its files, in a suitable Ascii
format, and move that data to the
BBC M ic ro ,  where i t  can be
displayed, manipulated, reformatted
and generally digested, before sen-
ding it back to the mainframe.

This application might be appreci-
ated in busy installations where the
mainframe is heavily loaded with
many different users.
•  Build up lots of separate data files
on many different BBC Micros
before sending it all to the mainframe
for storage on a  database, which
could then be examined by the people
who provided the data.

This is a way in which a large
organisation, maybe a  charity o r
political party, can get i ts  data
computerised by  voluntary help
without clogging up the central office
with lens o f  thousands o f  records
which would overwhelm l imited
resources.

Hare YOU any suggestions for
linking the B B C  Micro  to  a
mainframe? If you have any ideas to
share with our readers— especially (f
they have actually been put into
practice — send them in.

We will pay PO for every idea
published — and more for detailed
descriptions.

The address to write to is:
"Mainframe",
Europa House.
68 Chester Road,
Hazel Grove,
Stockport SK7 5NY.
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Talkin
to big
brother

ONE of the most valuable applications
of the BBC Micro is to make use of its
power t o  communicate wi th  large
computers.

It brings t o  l i fe the concept o f
distributed processing. where small jobs
are done by the micro, but for big jobs,
or to read very large files, it links in with
the mainframe.

This application may not sound very
exciting to the lone home enthusiast, or
even a school. But you only have to
walk around any university computing
department, or one of the many firms
with mainframes, to see the BBC Micro
used in this way.

How do you communicate with a
large computer?

The simple answer is  that  you
connect three wires to the RS423 port
and connect these to the mainframe
input/output port.

That really is a bit too simple because
the vital software element has been
omitted.

Lots of articles have appeared during
the last couple of years on communi-
cation between computers, with associ-
ated programs, but very few go far
enough to make a particularly valuable
contribution to the problem.

Before going on, let's define a few
terms.

Mainframe: Any large (greater than
I megabyte), multiuser, multitasking
computer which supports interactive
terminals. There is  a  very blurred
distinction these days between a
minicomputer and a mainframe, so let's

By JOHN LEACH

not muddy the issue by considering
argument.

For our  purposes the mainfra
must be capable of sending asynchr
ous RS232 protocol Ascii to and fro
its terminals, and i t  must use t
XON/XOFF protocol, of which m
later.

Terminal emulation: First of all,
BBC Micro must be able to emulate
terminals supported by the mainfra
Usually these will be complex devic
with cursor control, highlighted char
ters, graphics o f  various kinds
different scrolling modes

There are many different types
terminal, and each will have its own
of control codes, usually in the form
an Escape sequence — that is Ascii 27
followed by  a  mode definition by
followed by a varying number of b
according to the specified mode.

Anyone w h o  has  programme
graphics on an Epson or similar prin
will be familiar with Escape sequences.

One of the most popular terminals for
mainframes is the DEC VT100 and •
offspring. The BBC Micro is quite
capable o f  emulating nearly al l  the
VT100 features, apart from the 131
character per line screen mode.

Another terminal family widely used
in industry is the Tektronix graphics
terminal, which can be used for graph
plotting and picture drawing in general

File transfer: While it is very nice to
have the BBC Micro used as a cheap but
effective spare terminal, this hardly
counts as distributed processing.

The vital extra feature is the ability
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transfer files to and from the mainframe,
and this is where the problems begin in
trying to write suitable software.

Assuming that a  disc system is
attached t o  the BBC Mic ro ,  the
software must ensure that every byte
sent by either machine is copied over
correctly, and at  the same time the

process must be stoppable by keyboard
interference.

Errors can occur during transmis-
sion. The mainframe may for  some
reason stop sending data for a while, the
BBC may develop a disc fault — Disc
Full, perhaps — or you may decide that
the wrong file is  being transmitted

Poet feed the MailiffaMe garbage
HERE are two short programs to
enable yOUT BBC M i c r o  t o
communicate with a mainframe.

Remember that it is no good
writing data to disc file in  the
normal way with programs like:
100 i  1 ecOPENOUT Off ILE'

created wit
screen/printer output t o  the
named f i le, including screen
prompts and so forth.

Using *FX3,16 you can select
just what output you want to go to
the disc file, as the following
program illustrates:
10 REM Creation of an ASCII f i le

from a BASIC program
20
30 REA 3.A. Leach, 1984
40
50 DIN CORRAND 40
60
70 RODE 7

80 PRINT .•
90 INPUT 'Enter output f i le  name

) IFS
100 PROCosclit'SPOOL "4Sl
110 PROCset_spoolfFALSE
120 RE A Demo program saves even

numbers only on f i le
130
140 FOR i t  TO 20
150 IF I% MOD 2c0 OtlItc1RUE

JISc"Even'
200 PRIATi4i1e.VARI,11,TESTS

...

... .—
300 CLOSEifile

The BBC stores data i n  a
special coded form, such as with
wings saved backwards on disc.
To see what is going on, just
•DUMP a  fi le written i n  the
conventional Basic

• P RIf  such a  f i le i s  sent to  a
•t vy'ould read garbage. 1 8 0  OCset_spool RElt Turn off spooler uncon

ELSE OUTV:FALSE
tUS:IOdd '

160 PROCset _spool tOUT•0
RE R Ante i f  even

170 PRINT VW •;lIS E

main ra t ,
The mainframe requires a pure
Ascii file, with text the right way i t i o n a l l v
round, and each l ine o f  text 1 9 0  t a r
terminated with a carriage return 2 0 0  PROCoscli ("SPOOL *1
(840D).2 1 0  REM Demonstrate output f i le

Fortunately t he  operating 2 2 0  PRINT ''Press (RETURN) to see
system contains a  little known f i l e  N O
feature which can come to the aid 2 3 0  REPEAT. UNTIL SET :13
of the hard-pressed programmer. 2 4 0  CLS

Ever heard o f  *FX3,16? 2 5 0  PRINT ' •
Neither had I  until I  read the 2 6 0  PROCoscli VTI 1+FE

PE

Advanced User Guide. This nice 270 END

feature turns off the spooler.
 As everyone knows, a  f i le 2 8 0

• * S P O O L sends all 2 9 0  DEF PROCoscli ttext$1300 SCORRANDstext$
310 SI:COMMAND ROD 256
320 sacCOMRAND DIV 256
330 CALL VFW
340 ENDPROCno
360 DEF PRocset .501(1°0cl)
170 IF logicicIRLIE PROCoscli t

'FX3,01 l
ELSE PROCoscli (10,161)

380 ENDPROC PROCoscli isThe procedure
provided for those without Basic

If you have this use the OSC
command and remove line 50.

anyway and want to halt the process.
During file transfer it is essential that

the XON/XOFF protocol is properly
observed by the BBC software. This
protocol enables two computers to

The output file could be copied
straight to a mainframe and then,
preferably, deleted after display.

We now know how to write an
Ascii f i le  t o  disc, ready f o r
transfer to a mainframe.

What about reading the Me
back i n  again? Unfortunately
BBC Basic has no facility for
reading such a file from disc. as it
expects the special coded form
referred to previously.

However it is quite easy to write
a simple routine i n  Basic o r
machine code to read such a file
and build it into a string which
can be decoded with MIDS.
VAL.  and so on.

Here is a  very short Basic
version. which wil l  read a  file

d c rea ted  by the previous program.I course. the fileIn praCUCC.
would have been copied over from
the mainframe:

10 REM Function returning string
frog ASCII f i le

20
30 REIS J.I4. Leach. 1984
40 RODE 7

NT;PRI
50 INPUT 'Enter f i l e  name to be

read ) "FS
60 PRINT
70 F=OPEAUP tFS)
80 REPEAT
90 lineScFAread

!PRINT line$
100 UNTIL EOF IF
110 CLOSE. IF
120 END
130
140 DEF Mead
150 LOCAL AS
160 REPEAT
170 DlcBSET IF
180 IF Q1)=32 AND QI(c127 AS4S+

CARS (WO
190 UNTIL fi7c13
200 =AI

P
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From Page 119
communicate over three wires — data in,
data out and ground.

On the BBC Micro the RS423 port
also contains the RTS and CTS
handshaking lines, which are used
when, for example. a serial printer is
connected.

If these pins were used in communi-
cating with a  mainframe five wires
instead of three would be needed, and it
would not be possible to make use of a
modem.

Connecting the BBC Micro is easy
enough, provided one vital thing is done
— connect the RTS and C I S  pins
together inside the DIN plug inserted
into the BBC Micro.

If this is not done the whole project
will fail and the micro will just hang up.

XOFF means that an Ascii 19 Ctrl S
character is sent. which tells the other
computer t o  hal t  transmission until
XON Ascii 17 Ctrl Q is received.

This is essentially a two way process,
for typing Ctrl S at the BBC keyboard
must make the mainframe stop sending
data temporarily, until re-enabled with

120 MICRO USER September  1984

ROM/RAM
Expansion Board

THE ULTIMATE ROM/RAM EXPANSION
SYSTEM FOR THE BBC MICRO

* 1 2  extra ROM sockets complement *  NO soldering, plug in design.
those already provided by the micro *  Fits easily inside BBC case.
to allow up to 256K ROM space. *  Plugs into CPU socket via short

*  Four of  these sockets can support f l e x i b l e  connector.
either ROM or Static RAM (up to *  Improved plug design allows
16K maximum RAM) t h e  Model 2 board to connect

* T h e  Model 2 board allows s e c u r e l y  to any type of BBC CPU
switching between multiples of 2K, s o c k e t  wi th no harm to  micro or
4K. 8 K  or 16K ROWRAM. board.

*  Compatible with most other tir Board is held in place by sturdy
add-ons including TORCH. 2nd s u p p o r t s .
processors. *  Full instructions provided.

*  Additional features include the ability to  transfer paged firmware to  disc, and
then load back into sideways RAM for future use -  giving you no limit to  the
number of  effective ROMs accessible,

All our prices are inclusive of VAT unless specified otherwise Postage &  Packag ing ;  Please add E l
for small items lBom/BAm Boards. Software etc l .  12.50 for medium items (Disc drives, BBC
ComPuterel. 11 0  for heavy items (Printers, monitors. etc) fPosta l  rates apply within UK only.

M a s s e  t e l e p h o n e  f o r  e x p o r t  rateS) ACCC•Ss.'El arclay card Te l e p h o n e  o rde rs  w e l c o m e

SIR COMPUTERS LTD
91 Whitchurch Road, Cardiff CF4 3J P.

Tel: Cardiff (0222) 621813

Ctrl Q. Conversely the mainframe, busy
with perhaps dozens o f  other users,
must be able to tell the BBC Micro to
shut up for a while.

The ma in f rame X O N / X O F F
sequences will be invisible to the user,
except perhaps for occasional jerkiness
in the terminal display.

However the BBC Micro file system
is very slow compared with mainframe
systems. which can write to  files a t
megabytes per second. So when a block
is to be written locally, the mainframe
must be prevented from sending any
more information, as otherwise the
RS423 input buffer will fill up.

From what has been said already —
and that unfortunately is not the full
story — the reader may be left wondering
what the point of this article is, if there
are so many pitfalls to be avoided.

Well the simple answer is. go and buy
a chip!

As the usefulness o f  terminal
emulation and  f i l e  t ransfer  was
recognised some time ago, lots of people
have achieved the objective, and there is
quite a wide choice of sideways eproms
available.

Computer Concepts, fo r  exampl
have produced Termi, a fairly unsophis
ticated program, and Communicator,
which emulates the VT100, but can be
tailored to suit other terminal types.

Pace have produced Commstar
which additionally gives teletext dis
plays and wi l l  l ink into Micronet
Several university computing depart
ments, such as Bristol, Bath and Sussex
have written eproms.

Workstation, from the University o
Sussex, is the only one with which I have
had personal experience. I t  behaves
faultlessly when connected to a  Vax
computer, allowing terminal emulation
both as  a  VT52 terminal ( a  less
sophisticated VT100). a  Tektronix
graphics terminal, and a  disc file to
mainframe two way transfer facility.

An extra goody is a screen dump to
Epson printer routine, when in  Tek-
tronix mode. This works line, if rather
slowly.

In VT52 mode i t  supports all the
DEC EDT screen editor function keys.
This statement may not mean much to
non-DEC users, but there are a lot of
them about.

SIR BUSINESS & COMMUNICATIONS
We announce our appointment as TORCH UNICORN
Dealers, a t  a t ime when Acorn &  TORCH are joining
forces
!HE TORCH UNICORN RANGE:
C P.M compatible extensions to the BBC
Microcomputer System:
ZEP 100:  Z80 2nd processor card: 64K RAM: FREE
SOFTWARE (see below) E299 + VAT.
ZDP 240 :  Z80 Disc Pack comprising ZEP 100;  2 . 4 0 0 K
floppy disc drive: FREE SOFTWARE (see below) £799.00 inc.
VAT.
HDP 240 :  As ZDP 2 4 0  but wi th one 400K drive
replaced by a 20MB Winchester Hard Disc unit
around E1,995 V A T .
HDP 68K:  As HDP 240  but with twin (Z8OB arid 6 8 0 0 0
-second processors: provides an extra 256k RAM
. . . a round  £ 2 4 9 5  + VAT.

THE U N I C O R N :  Top of the range. The TORCH UNICORN
comprises HDP 68k plus FULL UNIX III Operating
System a r o u n d  £2 ,895  V A T .
TORCH C-500:  Complete self-contained unit (no BBC
Micro required) comprising BBC Micro system, ZDP. hi-res
colour monitor & British Telecom-approved
communication card. Price awil l ible on application.
FREE SOFTWARE:  EIRCHASIC (Z80) 'allowing almost
48K user Memory ' P e r f e c t '  Writer ( w o r d  processor) ;
'Perfect Cab c (spreadsheetl; •Perfect' Filer (database
f i l ing sys tem) ;  Complete software package normally
worth about E l  ,00011

BBC M I C R O C O M P U T E R
BBC Model A  1 2 9 9 , 0 0
BBC Model B  1 3 9 9 . 0 0
BBCModeieD £ 4 6 9 . 0 0

DISC DRIVES
Smoke 100k  N 0 W 1 1  39.00
Dual 100k N O W  1279.00
Dual 400k  140/80 Track
Switchablel , N O W  (399.00

PRINTERS
Dot Matrix:
Shiewa CP-80   E 2 1 9 , 0 0
Epson RX-110 Fi t    t  215.00
Epson FX• BO   £ 3 8 9 . 0 0
Daisywheel
Juki6100   1 3 8 9 . 0 0

ACORN BBC SECO
t i5022nd Processor 1 1 9 9 . 0 0

M O N I TO R S
Sens/06/G r a s . 0 0
Microvitec ROB  1 2 1 9 . 0 0

SOFTWARE
We have a range of 88C  and
Electron titles currently in stock
including ROM based programs
such as
VIEW I f  59 fOI, New 2.1 version
Computer Concepts'
GRAPHICS R O M  IC32.20),
W O R D W I S E  (139.95)  and
DISC DOCTOR 1E29.95),
Please telephone for full details
of software range and current
stock

NO PROCESSORS
ZEIO 2nd Processor  t 2 9 9 . 0 0
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MINS 800K (1.6MB) at Double Density
DUAL DRIVES from TOSHIBA.
These drives are double sided/double density
and are 40180 Track Switchable.

NE M A- 'ODUC1
RE .E

A  SINGLE DRIVE from EPSON.
These drives are double sided/single density
and are 40 Track.

tu systems

MINS 4 0 0 K  (806K at Double Density).
SINGLE DRIVE from TOSHIBA.
These drives are also double sided/double
density and are 40/80 Track Switchable.

nuu systems Rd
Matrix House
Lincoln Road
Cressex Industrial
High Wycombe
Bucks
Tel (0494) 450341

Please supply the following Order
MWS 000K DUAL DRIVES
Summer special offer price E330 00
MWS 400K SINGLE DRIVE
Summer special offer once E200.00
MINS 200K SINGLE DRIVE
Summer special offer once E140
MWS SOOK SINGLE DRIVE !not illustrated)
Summer special offer once E135 00 •

MWS Optional Power Supply E35 00

Please debit my
Access/Barclaycard/Amex/Diners

Card No.

Name

AddresS

ORDER FOR
Est. A l l  prices are exclusive of VA

Price includes Formatting Di
Manual and all Cab!

All units carry a one year warrant
All units are ex stock

T e l Na.

Quantity

Delivery

Sub Total

VAT 15%

I enclose a cheque for E m a d e  payable to
MW Systems T O T A L
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Please send   c o p y / c o p i e s  of
Classic Arcade Games.

I enclose cheque made payable
Database Publications for E

I wish to pay by 0  Access
Visa N o    E x p i r y  date

me

dress

t code

CL• BBC Micro tape £5.95
C BBC 40-track disc [ 7 . 9 5

ABC BO-track disc £7.95
0  Electron tape f  5-95
(Please tick..

Tel: No

gt to: Classic Arcade Games offer, Nf f.cro User. 68 Chester Road. Hazel Grove, Stockport SK7 5NV

wag
ZOO
0130
We've commissioned
four rip-roaring
games for the BBC
Micro and Electron

Three of this high-
powered collection
are top-rate machine-code
versions of  arcade classics
and the fourth is a
thrilling real-time
adventure game.
There's hours of
enjoyment and something
to suit everyone in this
unique value for money
collection

SNAPMAN—Guide your
man through the maze as he
munches energy pellets and
avoids hostile aliens

ALIEN I N T R U D E R S  —
With only your laser for
protection you must destroy
the waves of aliens who
threaten to engulf you

PANZER AT TA C K  — You
are a tank commander
engaged in vicious combat
against encircling enemy
forces

MAYDAY — A futuristic
adventure! As captain of an
interstellar cruiser you must
guide the sole survivor of a
stricken space freighter
through the wreckage of his
craft. If you fail to recover
those vital medical supplies
a whole planet is doomed!



20,000K Winchester Disc
for your BBC Micro

INTEC MAKES THE BBC REALLY COMPETE WITH
SYSTEMS COSTING 2X AS MUCH!

Supports BBC and Acorn DES.
Full file handling and diagnostic software utilities
Data capacity from 5 Mb upwards.
High speed accessing.
UK manufactured.

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 01-7615999.
INTEC
4IA-45 Knights Hill
West Norwood. London SE27 OHS
Telex 8813271 GECOMS G
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I

HARDWARE REVIEW

IT is true to say that no matter how
many inputs and outputs you provide
on a computer somebody will always
want more. Fortunately there seems no
shortage o f  those willing to  provide
them.

One neat idea comes from DCP
Microdevelopments and is called Inter-
beet). It is a black box which plugs into
the I MHz bus and allows a wide variety
of input/output types.

The box measuring 3in x  41in is
covered on all sides with a variety o f
sockets allowing all sorts of devices to
be connected into your micro.

To begin with there is an 8 bit digital
input port and a ditto output port. Both
are mapped to the same address on the
1MHz bus so that to output a byte you
simply write to  the address (using
?&FCC2=A%). To see what is on the
inputs simply read the address, using
A%= F C C  2.

Note that the eight bits on the user
port can be either inputs or outputs, but
with this device you have eight of each.

Next are four switched inputs. These
are very similar to  the eight digital
inputs except they are pulled down
internally and so need switching to 5
volts to register their value.

Moving along the side o f  the box
there are four relay outputs. They make
a small clicking noise as they pull in. All
the relay contacts are rated at 12 volts at
I amp.

A single contact is brought Out on the
box for each relay and a single common
connection. thus the loads switched by
the re lay  mus t  have a  common
connection.

They cannot  b e  independent,
although you could easily unscrew the
lid and  w i re  the  re lay  contacts
separately.

Along the other side of the box are
eight analogue inputs. These are
connected to a single 8 bit analogue-to-
digital converter. You first need to select
a channel to convert and then you can
read the results.

As conversion time is about 0.1
milliseconds you can read the result in
the next line of Basic. As it is 8 bits it will
return a value between 0 and 255 for
voltages from 0 to 2.45 volts (+/— 5%).

If you are really cunning you could
scan each channel as part  o f  the
interrupt service routine just like the
analogue input on the BBC Micro.

Finally, along the top side is the DCP

Get more out of
(and into) your
micro with a
little black box

bus socket. This allows extra modules to
be connected end-to-end i n  domino
fashion. Two o f  these extra modules
were also loaned for this review — a fast
analogue/digital converter and a
digital/analogue converter.

The A/D converter, unlike the one in
the main box, has a single input, but like
the other one also has 8 bits resolution,
However i t  is much faster and can
perform the conversion in  about 10
microseconds — 10 times faster than the
main box.

However like the box there is no way
of telling when the conversion process
has finished. This is no problem with a
Basic program but in machine code you
will just have to  experiment to find
exactly how long you have to hang
about before the result is ready.

The DiA converter will produce an

analogue signal in  approximately 10
millivolt steps. This means that i f  you
store 100 at its address location you will
get a 1 volt output.

A nice touch is that all the modules
have labels on the top with a diagram of
the function of the module enabling you
to better appreciate what is going on
inside.

All the modules are powered from a
separate calculator type mains adaptor
capable o f  producing 500mA. The
Interbeeb is at a fixed address on the
I MHz bus (8cFCCO to eeFCC4) and so
only one may be connected to  the
machine at any one time.

The plugs and sockets needed to
make the connections to the boxes are
not provided, but are standard and
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should not be difficult to get hold of.

The documentation, described as
provisional, was a  litt le sketchy bu t
contained all the relevant facts and a few
simple Basic examples of how to access
each device.

I f  you are looking for a simple way to
connect more into your Beeb then the
Interbeeb might be just what you are
looking for.

Mike Cook

Suntan
for chips?e .

LUvipae eprom eraser Ground Control
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PERHAPS t h e  current  interest i n
eprom programmers is because many
people a re  developing ROM-based
software. I f  you are one of them. before
long you are sure to  need an eprom
eraser — unless, that is. you never make
any mistakes.

The trouble is that most erasers seem
to cost more than you would wish, for
after all they are just an ultraviolet lamp.
Or, as I would have it, an ultra violent
lamp.

However most commercial products
do have built-in timers to control the
degree of suntan you give your chips, as
well as safety devices to  prevent any
harmful rays assailing your eye balls.
This quite naturally increases the cost
and puts them out o f  reach for hobby
applications.

Now Ground Control has come up
with a  stripped down version a t  a
stripped down price — a small black box
just over 3in square.

On one side is a small flap that can be
raised to  accommodate three eproms.
The unit then plugs in the mains and 20
minutes later your eproms have more
than a touch of  instant amnesia.

The unit did work but the conducting
foam carrier keeping the eproms i n
place had the habit of  getting jammed
inside. Also there was no indication of
whether the unit was actually on apart
from it  getting hot.

I f  you are going to use it occasionally
then it is perfectly adequate for the job.
But if you want to erase any number of
eproms on a regular basis then you will
just have to cough up the extra money.

Mike Cook

WHAT exactly are machine code
monitors, and how can they help us
program? Here  J I M  N O T M A N
assesses two of the latest ROM based
monitors.

FBeebmon Watford Electronics

AFTER starting up Beebmon by typing
in *MONITOR. Mode 7 is selected and
a l i t t le command st r ip  i s  displayed
along with a command request.

These commands fall into two types —
those concerned with memory display
and mod i f i ca t ion  a n d  those w i t h
program execution.

The memory display and modif i-
cation commands include disassembly
of code, hex and Ascii dump of memory.
The cursor keys control the position of
the cursor,  al lowing scroll ing both
upwards and downwards, and the place
where editing takes place. simply b y
overtyping previous values.

Then editing the disassembly allows it
to be used as a simple assembler.

Memory tasks include:
O Fil l  a  block o f  memory with a
specific value.
•  Give the Checksum o f  a memory
block.
O Move memory.
O Relocate memory. This alters code
to act as if  it were at a different address.
•  Search memory f o r  a  string o r
series of bytes. Send a * command for
any operating system call.

Inputting the commands was easy
and clear, simply by pressing one or two
letters without the need to press Return.
Other details, such as a start address,
would then be requested. The cursor can

Monit
P

AFTER getting to know Basic many will want to learn how to write 6502
machine code using the assembler built into Basic. This may be just to writ(
fast or specialised routines to add to Basic programs, or possibly programs
that are written completely in machine code.

Unfortunately once you've written the code and had it assembled it's not
as easy as Basic to debug if it doesn't work as expected. Basic has the great
advantage o f  having many informative error messages to  help with
debugging messages that are not given in machine code unless you writ
them yourself.

This is where a machine code monitor helps. With this software tool you
should be able to run a machine code program, checking what effect the code
has by going through the code one step at a time (single stepping), showing
the contents of the registers and status flag. This is an especially important
facility for beginners, who often have difficulty with the settings of  the
status flags.

be moved left and right within an input
field by the cursor keys so that mistakes
can be corrected.

The simplest way of  seeing what the
monitor will do is to look at a screen of
output from a short piece of code which
transferred t he  screen memory (see
Figure I )  into another area o f  RAM
before being *SAVEd.

As you would expect on a machine
code moni tor  the  registers can be
individually set before debugging.

As seen i n  F igure I  u p  t o  nine
columns of  information are given. The
seven left hand columns are what you
expect a  moni tor  t o  have w i th  the
current location, disassembly o f  code
and the contents o f  the registers. 'The
two right hand columns give the address
of the operand and its contents — very
useful with machine code which uses
much in the way of indexed or indirect
addressing.

The bottom row contains the values
of the registers. including the separate
flags that make up the status register.

Instead of single stepping, sections of
code can be emulated. This is where
breakpoints are needed. They can be
placed in any position you want to halt
the program and examine the registers,

In Beebmon these breakpoints are
used in a far more flexible way than in
the m a j o r i t y  o f  monitors.  Th is  is
because a table is referred to before each
step o f  program execution, so that
breakpoints can be set, even in ROM.

Conditions can be attached to  the
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HARDWARE REVIEW

your machine code
program's progress
breakpoint, f o r  example t o  cause a
break when the accumulator or X or Y
registers has a particular value or when
cl location is being written to.

The single stepping and emulation
can be used with any page ROM as well
as R A M .  E v e n  Beebmon c a n  b e
examined in this way.

Trace limits can be set. so that only
code between g iven addresses a r e
shown, avoiding displaying calls that
are made outside the code you  are
interested in.

Much o f  the screen output can be
directed to either the printer or a tile on
the currently selected filing system. This
is necessary when debugging routines
where the screen must not be disturbed.

One page o f  memory is reserved as
workspace. normally at &0400, but this
can be moved i f  page 8L4 is needed. A
short 1 9  page spiral bound manual
details a l l  the commands and some
examples of  use.

Wratford Electronics a r e  honest
enough t o  include a  section on what
their sof tware canno t  do ,  ma in l y
emulating interrupts and storing the
VDU queue, which are rather complex
and specialised pursuits.

This machine code monitor is simple

Command

7C
7C
88
00
80
40
40
40
83
83
83
83
9D

3014 i m y  9 0

3802
3804
3806
3088
380A
388C
308E
3010
3812
3014
3815
3818
3812

STA
IDA
STA
Si l l
LDA
Si l l
LDY
LDA
STA
INV
EINE
LDA
STA

E x e c u t i o n  m o d e

Al
800
AO
112
848
113
880
( 8 0 ) , Y
( 8 2 ) , Y
3018
( A 8 ) , Y
( 8 2 ) , Y

RENON

Figure Beebmon disassembly

to use yet  powerful i n  operation. I t
should appeal both to the beginner who
will want t o  see how machine code
works and to more experienced hacks
who want a good debugging facility.

1 Gremlin C o m p u t e r  Concepts

ALTHOUGH this is also described as a
monitor and debugging aid. i t  could
hardly be more different from Beebmon.
It's not the sort o f  package you can
jump into without first painstakingly
going through the manual.

When Gremlin is entered it stays in
the currently selected screen mode. A
large amount o f  information is printed
on the screen i n  40  and 80  column
modes, as part o f  the 'status display'
(Figure II).

The top row shows the contents of the
accumulator. X  and Y  registers along
with the individual flags o f  the status
register. The second row gives the stack
pointer plus the bytes that are being
pointed to. Similarly the third row gives
the program counter plus a number of
bytes that are pointed to.

The next line wi l l  disassemble the

ec r o n i c s

Loc 0 - c  O p e r a n d  Ao • !

R=28 X = 0 8
S = S I F F  8 9  1 8  E 3
PC=3000 8 9  7 C  8 5

LDR 0 7 C
21F0 8 8  8 0  8 8
2FF8 8 8  8 8  8 8

M = 3 8 8 8  R 9  7 C  8 5
3088  8 9  0 8  8 5
3018  8 1  9 8  9 1
3818  9 3  E 6  9 1

GREMLIN
!SM=3880
!SPC=SM
!SW J E  1
!CALL 3 8 8 8

Figure G r e m l i n  status display

code at the program counter or print
??? i f  i t  i s  no t  a  val id code. The
remaining lines give a hex dump with
Ascii equivalents of memory pointed to
by a variable called SM.

Gremlin is characterised by a number
of system variables. Rather than have a
command t o  set. for  example. the X
register, it will want to have the variable
SX set to the required value.

Apart f r om commands concerned
with memory manipulation and pro-
gram execution, this package has an
assembler and an extensive expression
evaluator.

First, a look at some of the memory
manipulation commands:

The memory o f  the status display.
pointed t o  by  SM. can be edited by
punching i n  data,  i n  bytes. words.
strings or even an assembly statement.

The memory pointer can be altered
by an expression like SM 3 0 0 0  or by
adding or subtracting a value from the
pointer with +  and

There a re  o the r  commands f o r
searching f o r  da ta .  mov ing  da ta .
tabulating memory (in hex and Ascii)

Y=80
88 9 3  9 3
91 8 9  4 0
oe 88 ee
80 8 0  0 0
91 119 4 0
90 8 5  9 2
92 C 8  D O
18 F l  6 0

DC 8 9
85 9 3  . 8 . . . 0
88 8 0ee ee
85 9 3
88 8 8
F9 E 6se 88  f
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and disassembly.
Code can execute by single stepping,

with breakpoints or by a call. As you
would expect all the registers can be set
individually. W h e n  set t ing t h e  X
register, for example. you will be aware
of the difference between =  and = = .
The = =  only expects one byte as in
SX==10. only altering the X  register.
The — expects two bytes.

If the X register is assigned two bytes.
as in $X=3080, the X  and Y registers
are treated as a pair so that the least
significant by te  i s  placed i n  the X
register and the most significant in the Y
register.

Apart from RAM, paged ROMs can
be single stepped. These ROMs are
selected with SROM.

Limits can be set on the code that is to
be debugged. so avoiding display o f
code outside those limits. Output can be
sent to a printer or a file so that graphics

\\ Break the BBC
•

T•sopm•• s o u n d
Add the b a r r i e r !
power of
ROM based
software to
your micro!
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Turn your Micro into Sword processor a
disaseembley. a multi-language machine. of a
commurocatrons terminal -  at the Pict, of a swrtch

Once there was  a pheatcal limit to  the number
of ROMs you could usie But with our ROM estension
socket you can now gain access to an intinde number
of ROMs quickly a n d  safely
•  Zero-lore •nsection tiockel w o w ! '  valueble • o m s  k m ,  damage
•  Eessi t o  inst. ! l  n o  so ldencp
•  F i t s  intD the ashtray OD, t a p ,  access -  n o  need t o  meddle  w i t h  the

micro s innards
•  P u l l  s i m p l e  t o  thIlitte metrocteons supplied

e;)  P l e a s e  Supply   d a p t e l l s t  Cu
19 95 each mc VAT

13 P l e a s e  SMSPly   A O M  estenSiOn sockets a t  ( 2 2  9 5
eech inc V A T

O  I  1,100,24, a  checto&PO N o

ted 1    m a d e  payable  t o  M a u r i n e !  Moot °  C l in ton  IO Please charge my
Stead card NO I

Signed

Name

AdOcese
_

F a s r  TO NPAC, 36  Sf PeterS4tit. 5 t o c C p w r 5 l  P M  I

routines can be debugged.
Breakpoints can be set. but only in

RAM. not in ROM or even in RAM in a
sideways R O M  socket. They do  not
have conditions attributed to them like
Beebmon's.

Gremlin has a full assembler capable
of single or two pass assembly. Short
routines can easily be typed in directly.
but probably it is best to use a text editor
to write the assembler program. N o t
surprisingly Wordwise i s  suggested!
There are some differences compared
with Basic and these are documented in
the manual.

As I said. the expression evaluator is
very extensive, being based o n  the
language C .  There i s  a  command
PRINT to print out the results o f  the
expressions.

The operators +  — •  I  f o r  add.
subtract, multiply and divide wi l l  be
Familiar to Basic users.

There are however a number of other
symbols which will not be so familiar.
Like & ,  which performs a  bit-wise

E X P E R I E N C E
A G R E A T  N E I N

D I M E N S I O N  I N
M I C R O  S O U N D !

The Natrona! Micro Centres hr. fi adapter
atlows yOu 10 bypass the BBC Micro's

internal week& and feed the sound
signal. into your o w n  hi-tt o r  music

centre

•  Sass 10 waren - no
soioenno

•  flute-position sentch allows
use of internai
sOsekse -  o r  turns off  sound
completely

•  F u l l  inmouctions supplied
•  fulls isoletect
•  M u c h  more  than a

adomonal weaker allows
full u s e  a t  your emplitlet S
ConPOli.

notionol
micro Centres

' M t
P•11 dal  & P r . . .

AND. and % which performs a MOD.
Something new to Basic users will be

< < and > >, wrhich do a bit shift left and
bit shi f t  r ight,  f o r  example PRINT
value> >I will printout value with its bit
pattern shifted I bit to the right, which in
binary arithmetic divides by 2. A  more
useful operator than you first think.

As well as system variables you can
use your own variable names. As with
Basic they may be up to 254 bytes long.
with all characters both upper and lower
case being significant.

This i s  a  f lexible a n d  powerful
package. A  3 2  page spiral  bound
manual gives al l  the commands with
examples o f  how they may be used.
Strangely. coming f rom a  company
which is best known for Wordwise. a
piece o f  software which is simple and
easy to use, this is complex and will take
some time to know. But it does have a
large number of  facilities.

OK for the expert. but not really for
the beginner in machine code program-
ming.

Two new products
from Voltmace

The Data pad lob.
A fully trove/ key, 16 way
keypad that plugs into the
user port.
Complete with cassette
software to make it fully
programmable.

Datapad lob 04 .95 .
Including VAT and P&P

Obtoinabde from your Voltmoce stockist or direct (tom:-

A t o i t t i r t  -

Callers welcome of me tOCTOW—
M o n d a y  TO Fruzley

10

Made in
England

The Delta 3b Twin.
An alternative to the ACORN

joystick. Two analogue self
centering joysticks wired to

one plug, which plugs directly
into the analogue or an

Electron Plus 1 interface

Delta 3b Twin 0 9 .  95 per pair
Including VAT and P&P

Voltmace Limited
P a r k Drive-
-B o l d o c k  —

=  H e r l sSG7 6E11
M I  Te l e p h o n e  (0462 )894410
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link-word • Fro
linkword -  lick
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BUSINESS
Club Chary
Forecast
View Printer On
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Deletes*
GAMES
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Aviator Mist. E
Monsters l'E E
Shopper • •
Docket Raid IIN
Arcade Action
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Cube Master
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Sliding Block
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tipirsicklaniputation . . . . .  ... [ [995
Paw, Computer .• • ......... .., 1 19 95
Remits Carnes • . . . .  .......... ... . . [995
'me td komuledgel.1 E9.201 ..... „  E ES 95
Ate Hunt . . El l  90
Ind Sasweerng   . . . . t i l l ( '
Wrest* Sequenciorp .. . ...01.90
Rinke Belem* • •E l l io
Nuns Sins . .. i l l  SO
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Dermal Simulations   E E13•80
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Caleclor s Catalogue
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5eihis end RerressirE ES 201 1 19.95
Stoker...Disk El 1.501 .• f f9.95
Sheltie, Commandri 1920) E E9.95
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ACORNSOFT

5 THE PARADE, YATELEY 22/24 GUILDFORD ROAD
NEAR CAMBERLEY, SURREY B A G S H O T ,  SURREY

Tel Yateley 0252 877222 T e l  Baushot 0276 73078

BOOKS FOR YOUR BBC MICRO
30Hour Basic - BBC/NEC
Beyond Basic- BBC/NEC
Creative Graphics- Acornsoft
Graphs and Charts - Acornsoft
Advanced User Guide
Forth Manual Acornsoft
Lisp Manual - Acornsoft
BCPL User Guide - Acornsoft
Assembly Language Programing for BBC-Birnbaum
Advanced 6502 Programing - Zaks
6502 Applications - Zaks
6502 Assy. Language Sub Routines - Leventhal
6502Assy_ Language Programing Leventhal
Basic for Business - Hergert
Starling Forth Brodie
Introduction to Forth - Knecht
ZEIO Applications- Coffron
Programing t h e n °  - Zaks
Basic Programing for the Electron -Cryer
Electron Assembly Language - Smith
Electron Programing for Education- Hall
Graphic Art for the Electron - Allan
The Electron Book McGregor

MICRO CENTRES
T E L E P H O N E  O R  V I S I T  ALI-PRICES INCLUDE VAT

ACORNAIIRLE MORASS SOFTWARE
lOsok - 40 Trai l
invon
MiimnçgSyl l t in
Accounts Receivable
Stock Control
Ordsr Processing
ACEOuni$ Parable
Purchising

124 95
124 95
(24.95
124.95
E24.95
E24.95
[24.95

BBC/ELECTRON
Acorn Electron • Cover
Electron Expl
BBC Model A • Cover
BBC Model B Start Pack
BBC Model B D i s c / I t
BBC Disc Interface
Speech Interface
BBC Teletext Receiver
6502 Second Processor
Bit Stick
Z80 Second Processor

DISC DRIVES
Acorn/LVL 100K expands to
double   E 1 9 9 . 0 0
Acorn/LVL dual 100K   £ 3 5 0 . 0 0
Pace slim 100K E 1 6 0 . 0 0
Cumana 100K no P. supply   E 1 6 5 . 0 0
Cumana 200K no P. supply   E 1 8 0 . 0 0
Cumana 400K no P. supply   E 2 4 0 . 0 0
Cumana 100K with P. supply  E 1 9 0 . 0 0
Cumana 200K with P. supply  E 2 2 0 . 0 0
Cumana 400K with P. supply  E 2 5 0 . 0 0
Cumana duet 100K  C 3 5 0  00
Cumana dual 200K  E 3 7 0 . 0 0
Cumana dual 400K £ 4 8 0 . 0 0
Cumana dual 200K 40/80
switched   2 4 5 0 . 0 0
Cumana dual 400K 40/80
switched   £ 5 5 0 . 0 0
I VLDD disc int kit   E 1 0 0 . 0 0

ACCESSORIES
Cassette Recorder   E 2 4 • 0 0
Cassette with Counter * Din  £ 2 9 . 0 0
Joysticks SW Self-Cen PR  E l  7.50
J/S Analogue Self-Can iLVL) PR E20_00
Crackshot Joystick ..,   E 1 0 . 9 5
Micro Dust Cover   .  E5•00
R.H. ELE Light Pen   e 4 4 , 0 0
I V  Aerial/Computer Switch   E . 2 . 5 0
Plinth for Monitor   E 1 8 . 5 0
ROM Exp Board - 4 Slot   £ 2 0 . 0 0
Viglen Sideways System   E 1 9 . 9 5
Computer Desk • Mains Diet.   £ 5 5 . 0 0
BBKEY, Function Key Mask   E 1 . 5 0
Flow Cheri Template   £ 1 . 5 0
Data pen with software  E 2 8 . 0 0
Computer Desk double width   £ 5 5 . 0 0
Mains distribution block with
plugs E 7 . 5 0

E6.95
E7.25
£7.50
27.50

£12.95
£7.50
27.50

E15.00
E8 .95
E10_25

£9.75
£14.25
£12.95
£10.95
£15.25

E9,30
El 1.95
E13.95

£6.95
E7.95
E5.95
C5 95
E7 95

I

MICROPOWER
Moot Bose Alpha
Moon Raider

Tmiti -  • •
Gelectic Commodes •
Asteroid Stoic
Swoop • •  ,
Alien Swirl
laser Command

E10 0 00 Spire Jler
E50,00 Martian Attack

E299 00 Pullrun   •
£399.00 intergalactic f .d. .
E469.00 Cosmic Coot if . . . . . .
£ 9 5 . 0 0 CvbtritonMission

£54.00 61,111b4941

E2213•0M0 C Feari.r•7T1i4drisitruMnjons- NUS
el  90.00 Bandits 3 , ,000.

390-00 iativrintin at Least*

£299.00 Croaker.  ...Danger tibB
Cowboy Shectout
Chem •  .E

Gorilla •
Hill Omen
Demon Decorator •
Drougnts . . .
Fens in the Factory
C

1phrothmil,FzrYslatron.

,Woho.rirdoGeographs-
Diet

Caimans
Centieds
inueders
Space FigHtei
Akin Drape
Fruit Machine
Froggy
Rood fluoride

a 2
/ 3

SUPPLIERS
rC EDUCATION

A u - m = 11 E s  r m .smoncr suppowr
verra SYSTEM

UPGRADE

IName

IAddress

' l lephone_
1

1 l ioAt iontanD

Microvitec 14" colour
Microvitec 14" Medium Res
Microvitec 14 High Res
Sanyo 14' colour
Sanyo 12' Green High Res
Sanyo 12" green
Sony 14" CIV with RF input
Ferguson 14" Colour Monitor
SABA 14' CIV REM - RGB

El 95
El 95
El 95
E7.95
El 95
f 9 5
E7 95
[695
1795
 £695
f  7 95
16 15
f  7 95
18 95
fe 95
E7 95
f 7 95
E8 95
17.95
E6 95
El 95
El 95
El 95
ES 95
11.95
El 95
17 95
16 95
16 95
E7 95
ER 95
16 95
E6 95
16 95
[8.95
1995

SUPERIOR
E7 95
17.95
1795
 El 95
El 95
El 95
El 95
El 95

MONITORS C U
E230.00. £335.00
C460 00
E240 00
E120 00

E90 00
E229 00

P 0  A.
£ 2 4 5 . 0 0

4 -
5

I enclose cheque /PO. tor   M P  see below
I O r  please delmt my Access/Barclaycard/Vise (delete as apphcable)
ICard  Number

UTILITIES/SOFTWARE
View Word processor ROM £ 5 0 . 0 0
View Sheet ROM   £ 5 0 . 0 0
Wordwise
Wordprocessor ROM  E 4 0 . 0 0
Disc Doctor ROM   E 2 9 . 0 0
Graphics ROM   £ 2 9 . 0 0
Bee Bug Tool Kit ROM  E 2 7 . 0 0
Bee Bug Exmon ROM  E 2 7 . 0 0
Bee Bug Masterfile DISC E l  9.00
Clares Replica II DISC   £ 1 2 . 0 0
Glares B.Base DISC   £ 2 3 . 0 0
BBC Ultracalc ROM  E 7 0 . 0 0
BBC Tool Box CASS  E 2 1 _ 0 0
BBC Beyond Basic CASS   E l  1.00
BBC Typing Tutor CASS   E 1 5 . 0 0
BBC Record Keeper CASS   £ 1 3 . 5 0
BBC Home Finance CASS   E 9 , 5 0
Gemini Database 24K ROM E 1 2 9 . 9 5

BBC SOFTWARE
While Knsght Chess
Or Who
Horne Finance
Emit learning
Music
tempter Program 1
°mime. Program 2
Piloting
Drawing
Cenyon
Tat CeSt

E 1 1 50
E9 95
1995
 E9 95
19 95
1995
19.95
(9.95
(9.95
E9 95

111.00

PRINTERS
Epson RX8OT  E 2 6 0 . 0 0
Epson RX8OFT  £ 2 8 0 . 0 0
Epson FX80 E 4 0 0 . 0 0
Epson FX100  E 5 6 0 . 0 0
Silver Reed EX500 Daisy Wheel £ 3 4 0 . 0 0
Silver Reed EX43 Typewriter
Interface
Nec PC 8023
Cannon PW 10804
Tally MTI30

£399 00
£225.00
£330.00
E215.00

2000 sheets 93in Fanfold Paper ..•. E14.00

GEMINI
Cash Book Acc
Beeb Calc
Inv. & Statements
Commercial Acc
Mailing List
Database
Stock Control
Home AcCounts
Word Processor
Liberator
Missile Control

Pt, •  md
MAIL ORDER COUPON

*E For ELECTRON PLEASE STATE
FAST MAIL SERVICE-SAME DAY DESPATCH ON ITEMS IN STOCK

Expiry date

Add
E4.00
for
disk

• version
. . . .

P&H ELECTRONICS LIMITED
Unit 3 Hogwood Lane • Fineheinrateed • Berkshire RG11 O W
CARRIAGE COSTS -  Micro's. Monitors. Disc Drives, Printers £1

Books. Cassette Decks. leads. Software 50p each item.
ACCESS, BARCLAYCARD VISA ORDERS WELCOME

CREDIT FACILITIES Instant credit up to £1,000. deposit 10%

B8

E95.00
C19 95
£19.95
£19.95
£19.95
El9 95
C19 95
El9 95
EIS 95

E9 95
E511.95



•

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 FORMONEY ! I

M  !

• U p  to 20 FIELDS and 150 CHARACTERS PER RECORD
• 6 0 0  RECORDS or 90K Characters per File with truely RANDOM ACCESS Disc Version (15K Characters

per File on Tape)
• D E FA U LT  Values can be set
• SELECT Disc Drives (0 to 3)
• CALCULATION Options. Calculate a  Field from the value o f  others,

enter Functions etc. — and change them!
• A M E N D  the Name, Type, Default Value of any Field
• SEARCH and REPLACE on all Fields, all Records
• SELECTIVE and GLOBAL EDITING of Records
• I N S E R T  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 (2 Fields) or all Data
• F O R M AT  OWN REPORTS (Heading, up to 20 Fields, select, sort etc.)
• S O R T  on any Field (Ascending/Descending) whether Printed or not
• S E T  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!

lailshot

- , W I E E M E S .

AND 1MAILSHOT1 SEPARATELY:—

• U S E  AS MINI DATA BASE
• F i e l d ,  Record Size, Amend, Edit ,  Search, Insert,

Replace, D r i v e  Selection, Browse, F i n d ,  S o r t ,
• C o n d i t i o n s ,  Printer Control as BEL BASE above.
+ •  L A B E L  Printing (Std., non  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

NOW AVAILABLE ON
ROM

MAILSHOT —  E36
BEL BASE —  E69

40

BEL TEC
Softwatl

DISC
are

18.00

17.00

11-50

11.50

1 4 5 0

11-50

p.& P. E

G E L  G R A P H

G E L  C H E M
C h e m i s t r y  1

C h e m i s t r y  2

G E L  G E N
G e n e a l o g y

M A I L  S H O T

A A A *

ADDRESS

TOTAL Inc

COMPUTER TYPE  i k , s 0 0 E 1 —

DISCO sierthc
CREDIT CARD PC,

1 1  :  [ 1 1  I

PA I V E N T  C H E C R A E  P Q  V I S A ACCA%

Please Complete & Return to:-
G E L  T E C H  L e s .  S t a n m o r e  IfICusenao E Stale & e r e
SIVCCtSiNee 1 V 1 5  5 H P  0 (

Telephone: 07462 5420 (24 Hrs.)

(a

Eng

rei
ca.
co
RE
(K
be
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:ers

NIP

TOTAL
r7r-

ODEL

k ACCESS

A HardwareGuideForThe
_ B B C  Microcomputer.

All orders and enquiries to
WISE-OWL,

Hull Innovation Centre, Guildhall Road, Queens Gardens, Hull, HU1 1H.J.

• d •

A 260 A4 PAGE BOOK WHICH INCLUDES:-
* Comprehensive circuit description.

*  Ful l  step-by-step details on upgrading Model 'A' to Model '13'.
*  Full details on fitting disc and speech expansions.
*  ELIA explanation of all link settings and functions.

*  Full of circuits, hints, tips and modifications (many previously unpublished).
*  F u l l  manufacturers data sheets on all major IC's including:-

R6522, 8271, 6502, M06845, MC6850, SN6489AN, UPD7002, SAA5050,
HM4816, 2764, 27128, 7400 series pin-outs.

A MUST FOR BOTH ENTHUSIAST AND ADVANCED USER ALIKE
To order send cheque/PO for El i .95 plus El .50 p-fp (UK only)

(Overseas readers — printed paper rate surface mail — 0 .00  p+p — air mail extra).

ALSO AVAILABLE:-
•  H i g h  quality dust covers for BBC Micro (grey) £3.95 plus 50p prp.

•  A  large range of hardware add-ons including digital-to-analogue converter, fast analogue-to-digital
converter, dual stepper motor driver, digital input/output boards.

•  T h e  'Owl-Scroll' — a variable speed, hand held screen scroller. A

arctErceln

BBC Model B
(any OS, Basic I/II)

REV1* "LEAGUE

Current Owners. As promised,
.turn your original cassette and
Ise with just f l  (E3 Disc) to

cover p&p, re-recording of LD1
REV1 and the REV1 supplement.
lKeep your present 20 page LO1
booklet.)

QUAL-SOFT
DI

NOT SO MUCH A GAME, MORE AWAY OF LIFE!
You have just been appointed Manager of a newly promoted 1st Division Club, and it is up to you to transform

this very ordinary side into one that can realistically challenge for the 1st Div. Championship within the next 5
seasons. You must assess your side's capabilities and then, through your youth policy and the transfer market,
reinforce the strengths and eliminate the weaknesses. I t 's all so easy o r  is it?

• 42 match season. •  Opposition: 21 o f  the current 1st Division sides. •  Each side has its own strength and playing
style. •  Name your own team. •  30 players available. •  Tactics: select your formation and players. •  Correct player
positioning essential. •  Each player with his own individual skills. • Unique simulated soccer match.• 3mins graphics
illustration o f  ma tch  progress. •  Substitutions and  in-match tact ical  adjustments.• Injuries and  dismissals,
• Penalties. •  Goal  scorers. •  Post-match statistics, •  Match by match upgrade of  League position •  Gates, gate
money, •  Transfer market. •  Seasons scoring records. •  Injuries/suspension list. •  Players for transfer list. •  4 Levels
of play. • 7/8 minute match cycle: 5/6 hour season cycle: 25/30 hour game. • 2 key-stroke SAVE/LOAD game facility.•  20 page manual +  1 2  page supplement. •  and much more.

QUAL-SOFT comments :  At  last a true SIMULATION. In all soccer management games so far the opposition is
represented by a sequence of numbers, the players by a sequence of numbers, and you match numbers against
numbers. Te a m  names and  players are irrelevant. A n  interesting computer  game perhaps b u t  n o t  soccer
management simulation, Because of its UNIQUE soccer match, with the teams represented by a balance of skills
competing against your blend of individual player skills, LD I demands that you SIMULATE the activities of a real
soccer manager. No  numbers, but  players, skills and blending these into a successful team. I t 's the difference
between reading Log Tables and a good novel. HEALTH WARNING: LD1 can cause loss of  sleep,

QUAL-SOFT
Dept. CES
18, Haziemere Rd.,
Stevenage,
H erts.
Tel: (0438)  721936

E9•95 Tape, C12.95 Disc
(inc. VAT and p.p.)

VISION ONE" REIM*

Please supply a copy N A M E :
of LEAGUE DIVISION A D D R E S S :
ONE. I enclose cheque,
postal order, ACCESS
card authorisation for
E9,95/C12.95 C A R D  NO:

•
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FIRST AID!
DUALSCREENMONITOR ROM
AID is now clearly established as the finest machine code monitor
ROM for the BBC Micro. Designed for beginners and experts, AID
is both powerful but still very easy to use. With a comprehensive
set of over 40 commands AID will satisfy the demands of the most
experienced programmer. Beginners also will soon feel at home
with AID's friendly prompts and responses which make it such
a good learning aid.
AID can tackle many tasks, from debugging machine code
programs to revealing the secrets of machine code games using
the unique and highly acclaimed DUALSCREEN graphics feature.
Delving into the mysteries of the OS ROM you will find AID a
source of lasting interest.
If you are taking your first tentative steps into the world of
machine code or planning to write a chart topping machine code
game then you can have no finer help than DUALSCREEN AID.

66 My immediate impression of AID was that it was a very professional product .  A I D  offers additional features
far in advance of other monitors I  found it easy to use, particularly as the user guide is very thorough and accurate

I wish I had something like this when I first started dabbling in machine code ,  T h e  last facet I  explored was the
DUALSCREEN facility, which is perhaps the pearl of the system I n  conclusion. AID seems a must for the serious machine
code programmer and a very useful learning aid for the novice. it is a highly professional product in every way and could
prove to be the standard by which others are compared. 99 " T h e  Micro User" January 1984

61 Having had your AID ROM 'under the bonnet' for two whole weeks I am at last able to escape its fascination in
order to say how delighted I am with i t . .  A s  a beginner at assembly language programming, I  am finding your ROM
not only a very useful tool but also a real revelation, like having a window into the 6502 cmd the whole working area of
the micro .  I t  is very impressive and I am grateful that such a powerful facility exists at all I  cannot see how such
an impressive feat of programming as your incredible AID facility can be anything other than a runaway success I
would like to add my grateful thanks. 9, C .  D., Portsmouth

132 M I C R O  USER September 1984

Acclaimed by the press and users alike

CASSETTE -  The original
cassette version of AID (fewer
commands) is still available.
Easily transferred to disk. Price
E10.00 + p&p for cassette plus
25 page manual.

L I N c o L N  P. O .  Box 74

Microsystems Bradford,West  Yorks. BD6  3RN
Lincoln Micros stems is a trading name of HOME, COMpUlef SySteM$ L rd,

PROGRAMMERS!
Lincoln Microsystems will consider high quality

BBC Electron Software for marketing in the UK and
abroad. Advice and assistance is available for promising

products. Excellent royalty cash purchase package.

AID ROM
plus

42 page
user manual

E28p&p odd
UK Cl 50

Europe E3_00
Outside Europe

E4.50

The most advanced machine code AID for the  BBC Micro
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REMEMBER those little plastic maze
toys containing several ball bearings?
By tilting the maze in various directions,
it was possible to steer the balls into the
central section of the maze.

Of course it's quite easy to get one or
even two balls into the centre, but they
soon find their way out again if you tilt
in the wrong direction.

Here is a program which simulates
one of these toys. It even gives you the
option of choosing how many balls you
wish to use.

If you find the game too easy, using
the invisible maze should soon bring
)ou down to earth!

Complete instructions for pia ring the
game are contained in  the program
listing.

Here's how it works:
A short machine code program is

assembled at lines 100 to 190. This is
used to assist in the continuous flow of
music while the game is being played.

It is necessary to check the status of
the sound buffer to  see i f  room is
available to  add more notes to  the
queue.

The machine code i s  called i n

ata

PROCMUSIC at line 3140.
Two procedures are used to initialise

the variables. PROCINIT1 sets those
variables which only require initialising
at the start of the game. PROC INIT2
initialises variables which need to be
reset after every game.

These procedures are called at lines
210. 220,  fol lowed b y  a  ca l l  t o
PROCINSTRUCTIONS, which dis-
plays a description of the game and the
playing instructions.

A large chunk of the program is taken
up by the procedure to set up the screen
display between lines 500 and 1440.

Basically a number of green squares
are drawn on the screen starting with the
maximum size, and reducing each one
by 64 pixels.

The final square is drawn in yellow to
show up if the option to use an invisible
maze is taken.

The data in lines 1710 to 1880 is then
used to develop the squares into a maze
by closing o f f  certain sections and
making gaps at various points in the
squares.

Also in PROCSCREEN the arrows

rell•

--g— 51_ res 4E'

40-

to indicate direction o f  tilt are drawn
and the elapsed time clock is printed.

The main loop of the program is fairly
short, simply moving the balls in the
current direction of tilt,

The main loop procedure also checks
to see if any keys are being pressed to
request a change of direction.

Note that *EX 11,0 is used to disable
the key repeat facility, so it is pointless
holding down a particular key.

As the balls move around the maze it
is necessary to perform a lot of checking
using the POINT command to see i f
each ball has hit a wall or another ball.

PROCCHECK is  therefore called
from within the main loop before the
balls are moved to their next position.
Having decided the direction o f  the
balls, it is necessary to check no less
than eight points around the ball.

Unfortunately all this checking does
tend to slow the balls down a little, so I
have compacted t h e  m a i n  l o o p
procedure into multi statement lines
where possible to help keep the speed
up.

A f u r t he r  impor tan t  check i s
necessary after each movement of the
balls to see if they have all entered the
central square. PROC WIN is used to
carry out this check.

Note that i f  any ball is found to be
outside the centre then the procedure is
terminated without checking the other
balls.

I f  PROCWIN returns E961  then
the mainloop i s  terminated and a
suitable comment is made depending on
the value of 196 from PROCTIME.

The data in lines 3110 to 3130 are the
notes used in PROCMUS1C to produce
an accompaniment to the game.

Users with a disc interface fitted may
have a  memory problem. I t  wil l  be
necessary t o  lower PA G E  before
running t h e  program_ o r  use a
downloader routine.

September 1984 MICRO USER 1 3 3



MACRO SAVINGS FOR MICRO USERS
UNIVERSAL COMMUNICATIONS COMPANY • BRITAIN $ FASTEST GROWING COMPUTER PERIPHERALS HOUSE

PLUS A FULL RANGE OF SINGLE D U A L  DISK DRIVE SYSTEMS

Aldons LK I iDO !leg Ws .1

SALES POLICY W E  SELL THE NIGHE sl P R O D U C T S  A I I I H I E  LOWEST POSSIBLE PRICES.

I IMMI M E M
W E  w E L c o m r  E D U C A T I O N A L  A N D  L O C A L  A U T H O R I T Y  E N Q U I R I E S .

1.04 IVE RSA'. CONIMUNICATIONS COMPANY a  t t iTAINI  FASTEST GROWING C O M p

rttd 4ococ a e c

BRITAIN 5 FASTEST GROWING COMPUTER PERIPHERALS HOUSE.

4 0 1 .  M U M  1 1 1 1  M O M
O R D E R  F O R M  -  FILL IN THE ORDER FORM AND SEND IT WITH REMITTANCE TO—
Universal Communications Company. FREEPOST, Unit 1 7118, Bowling Court industrial Estate. Bowling Rack Lane, Bradford 804 ib BR
PLEASE SUPPLY THE FOLLOWING
—ITEM PRICE -

LEASE ALLOW114IDAYS FOR DELIVERY
RY TO ANY ADDRESS IN U T O T A L  PAYA B L E

TOTAL NAME
ADDRESS

TEL NO.
I enclose a checlue/P0 for a total of
made payable to U C C

Signed

1431MS4 14 Inch
std res 6 1 0 9 . 9 5
14514,1,4154 14 inch med. res
1441 ik454 14 inch Hi. res.
203 PCS-5 20 inch std res.

€299.95
£439.95
E325.95

MICROVITER RGII/COMPOSITE
VIDEO MONITORS
• 1431AP MS4 14inth PAL/TTL

Monitor with audio facility £ 2 4 9 . 9 5
• 2030rAP CS 20 Inch PAUTTI

Monitor with audio facility 6 4 2 5 • 9 5

Darsystep 20uo
alisywheel Printer
Tractor Feed
Cut Sheet Feeder
RS 232 Interface

STAR DOT MATRIX PRINTERS
Gemini 10 x80 Column 120 CPS E239 .95
Gemini I 5 x 136 Column 120 CPS E 3 4 9 . 9 5
Delta 10 80 Column 160 CPS € 3 7 9 . 9 5

€509.95
(535.95
€609.95
€12.00

a g e -

Delta 15 136 Column 160 CP,,
Radix 1080 Column 200 CPS
Radix 15 136 Coiumn 200 CPS

Cable

E299.95
E95 .95

£225.95
E85.95

POSTCODE

(*)

rvi



P5

Kaga 1 2 "  Green Screen 123,05
Ferguson TX Moni tor /TV 335.95
Sanyo D M 2 11 2  12"  Green Screen 74.95
Microvitec 14" RGB/PAL and audio output . . . . 258.75
Microvitec monitor (plastic) 286.85
Microvitec monitor (metal) 228.85
Plinth for above 5.75
DISK DRIVES

Pace 40 track 100K 156,40
Pace 40 track double sided 200K 220.80
Pace 40/80 track double sided 200/400K 241.50
Pace 40 track dual drive 200K 310.50
Pace 40 track double sided dual drive 400K 434.70

Epson FX80   4 416,40
Epson RX80 F r r   2 268.90
Juki 6100 Daisywheel 3 7 5 . 0 0
Smith Corona TP-I daisywheel   2 270.20
Cannon PW1080   3 332,58

ACCESSORIES
Acorn B. B.C. cassette recorder(inc. leads) 3 35.00

•
-s rn  u n  las  4  s o  s o  r rn  ,4 - .5k ,  • 0

• 4 .4 ) .  40; 4  0  0  0  ,R• 4  4  0  4  4  . 0  4-'4:5 o t  :1'k 0  4 ,  4:k 4
zioe„ a -A, co, •c5t d3P,X;OOSSict•

ns,n-ssnig :Mzerc,d_SACA,CCS:WO;:ds'ISSCOSS; I
1.M•s'n

99.95
39.95
25.95

,T)

Micro Power 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 atmosphere
of 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  B 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

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) 8 0 3 . 8 5

AMS HFD 3055 3"  100K   1 9 9 . 0 0

ALL PRICES INCLUSIVE OF V.A.T.
We provide f ree f i t t in  • f o r  a l l  f irmware.

CPA, I t) 04 CD 0 I )

PRINTERS

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 req.). 9 7 . 0 0
1,2 ROM upgrade   1 1 . 5 0
Speech synthesiser plus cartridge socket

(Free 1.2 ROM i f  required)   5 5 . 0 0
View wordprocessor ROM   5 9 , 8 0
Wordwise wordprocessor ROM   4 5 , 4 2
Electron Plus 1 printer/joystick interface 5 9 . 9 0
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.). 2 2 5 . 0 0
Softlight EPROM programmer   7 5 . 9 0
Printer cables (parallel or serial)   1 5 . 5 0
System Sac (8,B.C. canvas carrying case) _ 1 9 . 9 5
3M unlabelled disks (ten)   1 5 . 0 0
Scotch D/S D / 0  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 e J
MICRO POWER!

HP faciirtmom ruralised*
Pleas* contact us
for further. tionami•

'Free Denton*
A l  pnc•s correct at
Iwne of going to west

laSa

Showroom MICRO POWER LTD
Northwood House, Nor th  Street.
Leeds I S T  2AA. Tel. (0532) 458800
Mail Order M I C R O  POWER LTD
Dept M  09
Sheepscar House. Sheepscar Street South.
Lr.cls LS7 IAD ,  Tel  0 5 3 2 )  434006

siN

Send an SAE for our complete listing

S P 1 1  C A R R I A G E  FREE
E c ,

EC.84421:S Books anduskett, wma.r•eniamendly SoSnetyper order

for ALL hardware
1 1 : 2 1

of hardware,sottyvare and books.

L.,1i c S o)p o f l



'Aohv
Southfield House, 11 Liverpool Gardens, Worthing, Sussex BN11 113Y

Telephone: Worthing (0903) 213174

BBC Model B
BBC Model B Disc Interface
BBC Model B Econet
BBC Model B Econet & Disc
Acorn Electron

Acorn 6502 2nd Processor 0 9 9 . 0 0
This allows the BBC Model B to run faster with greatly increased
memory especially in high resolution graphics modes, the package
includes Tube software, the latest version of the DFS N  FS
called ONFS, a Flom containing HI-Basic and a comprehensive
User Guide.

Acorn Z80 2nd Processor E 2 9 9 . 0 0
It you have wondered how to make the best use of your BBC for
Business, then the Z80 2nd Processor and CP/M must be the
answer. This package comes with a suite of business programs,
including Memoplan, Fileplan, Graphplan, Accountant, BBC Basic
(Z80 Version), Cobal. Neculeus (Programming Aid), Professional
Basic. This software alone is worth hundreds ot pounds and with
CP/M you can buy any of the programs written for this
operating system.

Dual 800K Disc Drive E 3 5 9 . 0 0
Superb British made disc drive unit ideal for use with the 280 2nd
processor,

99% OF ALL BBC
SOFTWARE CAN NOW BE

PLAYED ON JOYSTICK

E17•50
Plus P&P*

SPECIAL MAIL ORDER OFFER. THE
ROM AND INTERFACE FOR

CHEQUES MADE PAYABLE TO E 2 9 • 9 5WIZARD DEVELOPMENT d v  Plus P&P*
• Post C. p.kaging bap sin& IR ems ti Oa f• pc< a I ntle r

136 MICRO USER September 1984

E399.00
E469.00
E446.00
E516.00
E199.00

JOY ROM
Converts keyboard only games to full
toystich control, can be used with any
existing BBC joysticks. No software

required. simply insert the
jOY ROM

All prices include VAT and delivery

Acorn Teletext Adaptor E 2 2 5 . 0 0
Allows the downloading, storing and running of programs via
Ceefax, transmitted free of charge, pages can also be saved and
printed from all 4 channels.

Acorn Bitsik

,
E14•95

Plus P&P

E375.00
This superb menu driven graphics package allows high quality
CAD at a modest price. Needs 6502 2nd Processor and dual 80
track dics drives, a must for all design teams.

Acorn IEEE 488 Interface E 3 2 5 . 0 0
Provides computer control of compatible scientific and technical
equipment. Useful in experimental work in industry and education.

Acorn Word Processor View E 5 9 . 0 0
This Ham based word processor has many advanced features
including macros, still one of the best available on the market

Acorn Spreadsheet Viewsheet E 5 9 . , 0 0
A new spreadsheet from Acornsoft comes in a 16K Horn with a
comprehensive manual, it is compatible with view and .the 6502
2nd processor.

Mass Marco Assembler E 3 5 . 0 0
A superb machine code assemble in Rom, includes comprehensive
manual where the user is introduced lo Mass and given step-by-
step guide to writing source code and assembling it using Mass.
Also includes a ulitity disc with many usetul routines.

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 enjoy for the first time full joystick control over almost the entire range of BBC Software.

JOYSTICK
INTERFACE

Now use any Atari type joysticks on
your machine itwo joystick sockets1

Also available Ourckshot II loystick d t
only i9•95 plus P&PI

1
AVAILABLE FROM ALL GOOD COMPUTE
DEALERS OR DIRECT AT OFFER PRICE
FROM WIZARD DEVELOPMENT.
22 CARVER STREET, SHEFFIELD SI 4
Dealer and distributor enquiries
welcome.Telephone 107421 752732
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I HAVE had several letters from readers
wanting to find some way to tune their
guitars using the BBC Micro. This
sounded a strange request at first and so
I discussed it with the editor.

He must be a little more wily than we
give him credit for, because he said the
one thing guaranteed to make me tackle
a project: "So you can't do it then?"
Thus galvanised, I set out to see how it
could be done.

The solution is to make the computer
into a digital frequency meter. This is
useful, not only for tuning instruments,
hut for all sorts of measurements such
as hi-fi and general laboratory work.

I remember when I first went to work
after leaving school, the pride and joy of
the electronics lab  was a  digi tal
frequency meter. It had a neon display
that would "spin" and then briefly
display the frequency before spinning
around again.

At the time it cost the equivalent of a
new Mini Cooper. but then electronics
were expensive in 19** (Blast, I must get
this printer fixed).

The repetitive nature o f  the elec-
tronics needed for a frequency meter
were ideally suited to implementation
with integrated circuits, and before long
it was possible to buy one on a single
chip.

When setting Out to  convert the
computer I initially thought of conver-
ting the signal into a  D C  voltage
proportional to the frequency and then
measuring it using the analogue input
port. This only goes to show how wrong
initial thoughts can be. I t  would have
been quite inaccurate and required a fair
bit of electronics to achieve.

The frequency o f  a signal is  the
number of cycles it goes through in one
second. In the good old days this was
measured in cps (units o f  cycles per
second).

However when we  jo ined the
Common Market this was all too simple

Tune in to
a digital
frequency
meter

for the French, and so the units o f
frequency were changed to Hertz, after
a German physicist and part time renter
of cars. The strange thing is that one Hz
(Hertz) is defined as one cycle per
second. Still, that's progress!

There are two methods of measuring
frequency. First you can count how
many cycles there are in a second, and
secondly you can time how long it takes
for one cycle and work out how many
there would be in a second.

Both methods are possible using the
computer, and they can be implemented

in several ways. The best is to use the
facilities of the VIA (Versatile Interface
Adaptor) which can be accessed from
the user port.

The VIA contains two timers which
can be used to measure frequency while
the computer i s  getting o n  w i th
something else. As we have not yet used
these timers in earlier projects, it will be
in order to say a little about them.

They are imaginatively called Timer
1 and Timer 2 and while they do similar
jobs, they are not identical.

Timer I  consists o f  two memory
locations within the VIA (8L,FT-64 and
SaE65). These form a 16 bit number
that is decremented every clock cycle.

As these memory locations are
accessed at the same speed as the IMIlz
bus, the number will be decremented
once every I  uS. This happens auto-
matically without the need for program
intervention.

When these locations reach zero the
VIA can generate an interrupt and a
new number can be loaded in  from
Timer I 's latch register automatically.

The latch register (8LFE8t6 and
&FE67) is a  sort o f  store used to
remember the time interval you want

Part 18

Timer I  to use repeatedly. I say 'can"
because the timer can run i n  several
different "modes" and these events will
only occur if you have selected them.

The mode is determined by the bit
pattern in the auxiliary control register
(&FE6C). This location also controls
the behaviour o f  Timer 2. The only
reason why this may appear to  be
complicated is that, despite there being
only a few events that can or can not
happen, the number of combinations of
events is large (256 combinations).

In addition to this, bit 7 of the B side
of the User Port can be made to produce
an output that changes with the state of
the timer.

So this bit, along with the timer, may
work continuously producing a square
wave output whose period is twice that-1••‘of Timer 1.

Alternatively, i f  the option not to
reload the timers is chosen, i t  can
produce a  "single shot" pulse which
lasts for the time given by Timer

Timer 2  can operate in this same
single shot mode, only using locations
8LFE68 and &FE69 to determine the
time. There is no latch register for this
timer and so it cannot be used on a
continuous basis. Also no output is
available (like b i n -  for Timer I )  to
indicate the state of the timer.

It does however have one b ig
advantage over Timer I in that it can be
used as a counter. Instead of taking the
computer's I M H z  E  signal as the
command to decrement a counter it can
be programmed to use a signal that is
fed into the VIA through bit 6 of the
User Port.

So this timer can count external
events and cause an interrupt after a
predetermined number without any
program intervention.

The VIA also contains a shift register
controlled from the auxiliary control
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From Page 137

register, but as this is not needed here we
will leave explanation of  its operation
for another day.

Figure I  shows how the bits in this
register control the operation of the two
timers. Armed with this information we
can see one method o f  measuring
frequency.

If the signal we want to check is fed
into bit 6 on the user port we can count
every cycle that is made. This in itself
will not give us a measure of frequency.
What we need to do is to count how
many cycles have occurred in a unit of
time. This unit of time can be specified
by Timer I .

In addition, we can use the bit 7
output from Timer I  t o  "gate" the
signals going into Timer 2. Thus Timer
2 is only decremented while Timer I  is
counting.

The procedure is therefore t o  set
Timer 2 to the maximum value. start
Timer 1 going. and when it is timed out
look at the value in Timer 2. This will tell
us how many cycles i t  has received
during the timer of Timer

As you are doing this by computer it
can then do the "sums" to extract the
frequency in cycles per second. sorry
Hertz.

The only thing that needs to be added
to the computer is the device that lets
pulses through to Timer 2 while Timer I
is going. This turns out to be simplicity
itself. Figure 2 shows how it is done.
Surprised?

The signal to be measured is applied
to the input and this turns the transistor
on and o f f  in time with the signal.
However when bit 7 is high bit 6 will
remain high as there is nothing to pull it
down.

Only when b i t  7  is  low can the
transistor switching on and off make the
signal on bit 6 go high and low. Thus the
circuit acts as a gate and only lets pulses

Figure 1: Auxiliary control register tiFE6B
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through during the period defined by
Timer 1.

The signal must be large enough to
turn the transistor on. Anything greater
than about 1 volt will work.

A program to measure frequency in
this way is  given in  Listing 1. The
section to start the measuring operation
is in machine code although i t  would
work equally well in Basic.

I have tucked it away in the RS232
buffer, but it can be moved anywhere to
suit your own requirements.

Timer I is set to the maximum time of
64mS to  allow as many pulses as
possible to  be counted. Thus, 64mS
after the call to the subroutine is made
the number of cycles counted is waiting
for us in Timer 2's counter (&EF68 and
&FE69).

As the input decrements the count
rather than increments i t  what we
actually have is  our initial number.
minus the number o f  cycles we have
had. This is calculated in lines 280 to
310. The result is then printed on the

10 REM FREQUENCY COUNTER/TIMER
20 FOR AI20 TO 3 STEP 3
30 P14A00
40 C
50 OPT A%
60 .SETUP
70 LDA \ I I  ONE-SHOT T2 COUNTD

OWN
80 STA IIFE6B kAUX CONTROL REG
90 LDA

100 STA liFE68 \T2 INITIAL VALUE
110 STA IIFE69
120 STA LFE64 \II LOW ORDER
130 STA IFE65 \T1 HI ORDER
140 RIS
150 I
160 NEXT
170 CLS
180 PRINTIBEEB BODY BUILDIN6 COURSE'

Listing 1

5 4

0 Timer
1 Timer

3 I 0

••1111111111111
I Enable latch inputs at side A
0 disable latch inputs at side A
I Enable latch inputs at side B
0 Disable latch inputs at side B

000 Disable the shift register
2 one shot E countdown
2 one shot external countdown (PB6)

0 No output from PB7
1 Output from P87
0 One shot mode
1 Continuous mode

• • • • . •

— Timer 1

Bit 6

User port

Bit 7

screen and the program loops round
measure the frequency again.

As Timer 2 only counts edges
number o f  pulses counted must
whole number. This means that
count could be up to one count s
When this is multiplied up to find
how many pulses would have occu
in one second the result can be up
16Hz in error. This is a constant
represents the  resolut ion o f
measurement.

Thus the percentage accuracy
quite high for high frequencies (appr
ching I M H z )  and  ve ry  low  f
frequencies below 100Hz. This is
factor of the -gate time- which, in
case. is 64mS.

If  you want to measure really I
frequencies accurately then you ne
longer gate time. This cannot
achieved using Timer I but can be
using the computer's event timer.
allows an event routine to be called
intervals you can specify from t
keyboard. The program will accept

190
200
210
220

cies
230
240
250
260
270
280
290
300
310
320

C(8)
330

(8)
340

PRINTIREQUENCY METER Nor 1'
PRINTly Mike Cook'
PRINT
PRINT'Counting the nueber of cy

in 64.5'
REPEAT
CALL SETUP
TIME.°
REPEAT
UNTIL TIME
AWIFE68
B%z?&FE69
ClatiFFFF-1AW%12561
RcINT(C%/.064)
PRINT TAB(0,13);"COUNT :';COP

PRINT 'FREQUENCY 101;FX;41";SPC

UNTIL FALSE
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The event routine records the number
1 in Timer 2  in  memory locations

OD and 8C7E and re-initialises the
vent timer. Listing I I  show how this
'an be done.

You can specify the gate time you
equire and get the corresponding level

accuracy. Bear in mind the total
number of pulses received in the gate
ime must not be greater than 65,535
StETTF) otherwise Timer 2 will -wrap
ouncr. and start again.
Also when measuring really low

sequencies (less than 10Hz) make sure
that you have a good rise time on the
signal. While testing I  discovered that

10 REM FREQUENCY COUNTER/TIMER la
20 *FX13,5
30 liFE6221180
40 ?&FE68420
50 FOR AZ:0 TO 3 STEP 3
60 PZ:14100
70 C
80 OPT AZ
90 .CSTART \ASSUME Ills OUR EVENT

100 LOA et80
110 STA &FE60 \CLOSE GATE
120 LDA &FE68 \STORE COUNTER VALUE
130 STA 117D
140 LDA
150 STA IdE
160 LDA •ltFF \RESET COUNTER
170 STA &FE68
180 STA &FE69
190 LOX el480 \POINT TO TIME VARIABL

200 LOY 00

Listing

10 REM FREQUENCY TIMER 2
20 FOR At:0 TO 3 STEP 3
30 flatA00
40 C
50 OPT A%
60 .FREQ
70 SEI
80 LOX *UP
90 LDA 110

100 STA IfFE60 \OPEN THE GATE
110 JSR TRANSITION
120 STX IfFE64
130 SIX IIFE65 N START TIMER
140 JSR TRANSITION
150 LOX &FE64
160 LOY &FE65 \GET COUNTER VALUES
170 SIX tEID

Listing

only a square wave output from my
signal generator gave a reliable result.

I f  you want to use low frequency sine
waves you will have to square them up
using a Schmitt trigger or saturating
amplifier. In fact this program will work
as an automatic background task even
after you have pressed the Escape key.

To stop it totally you need to type
*FX 13,5 o r  hit the Break key. This
means that measurements can be taking
place while the computer is  doing
something else. However it is relatively
slow and requires many cycles t o
determine the frequency.

The result is that if the signal you are
trying to measure changes frequency in

•

180 STY 1181
190 LOA 080
200 STA IFFE60
210 CLI
220 RIB
230 .TRANSITION
240 LOA 680
250 .LOOP1
260 BIT IEFE60
270 BVC LOOP1
280 .LOOP2
290 BIT &FE60
300 BVS LOOP2
310 RIB
320 I
330 NEXT
340 CLS

210 LDA e4 \EVENT TIMER WRITE
220 JSR &FFF1 \OSWORD ROUTINE
230 LDA •t1
240 STA 17F \INDICATE NEW READING
250 LOA 10
260 STA tFE60 \OPEN GATE
270 RIB
280
290 NEXT
300 CLS
310 PRINNEEB BODY BUILDING COURSE

320 PRINT'FREQUENCY METER No. I a'
330 PRINTly Mike Cook'
340 PRINT
350 REPEAT
360 INPUTInter the GATE time secon

ds ',8
370 8Z:8000
380 UNTIL 6V6
390 PRINT"Counting the number of cy

cies in "OZ*10104P
400 ?&220=CSTART MOO 256
410 1221=CSTART DIV 256
420 ?&11144FF
430 '1410:-GX
440 AZ=5
450 CALL CSTART
460 *FX14,5
470 REPEAT
480 'SOFRO
490 REPEAT
500 UNTIL 47F=1
510 AZ=?Ii70
520 Ca=?IdE
530 CZ=UFFF-(Alf8I*256)
540 FX=INTlCZ/I8Z/10011
550 PRINT TABl0,13WCOUNT 21;CZOP

C(8)
560 PRINT "FREQUENCY =10111Hze;SPC

570 UNTIL FALSE

•

the course of measurement you will get
an average frequency recorded. To
prevent this you need to measure the

350 PRINTIBEEB BODY BUILDING COURSE

360 PRINT'FREQUENCy METER METHOD 2'
370 PRINTly Mike Cook'
380 PRINT
390 PRINT.Timing one cycle 1 mS res

olution'
400 ?&FE62480
410 ?&FE68:0
420 CALL liA00
430 AZ:UFFF-(718001(81a1100)
440 PRINT TA8(0,13);'TIME IS ' O W

MICROSECONDS";SPCUll
450 F=INTill/AUCE06,
460 PRINT 'FREQUENCY IS ";F;" HeP

470 SOTO 420
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From Page 139
time period of one cycle and then work
out how many of these will fit into one
second.

This can be done with a machine code
routine as show in Listing I l l .  I t  first
opens the gate and waits unt i l  a
transition of the input (bit 6) has been
detected. Then Timer I is started and on
the next transition the number left in
Timer I is a measure of how long it took.

However, even in machine code there
will have been some time delay between
the transition and starting the timer, but
th is  i s  c o m p e n s a t e d  f o r ,  a s
approximately the same time delay
exists between the transition and
reading the timer. A s  the computer
normally runs under continual inter-
rupts these have to be disabled while the
timing is taking place to prevent the
computer "being somewhere else" when
the signal makes a transition and thus
not being able to start/stop the timer
accurately.

This has the unfortunate side effect
that the computer will hang up waiting
for a  transition i f  no signal is being
applied to the input. I f  this happens.
only the Break key will bring it back to
life. Using this method you can measure
frequencies from 200 KHz down to
about 160Hz (period o f  64mS). This
lower limit is given by the maximum
time that Timer 1 can be set to run.

If you want to measure even longer
single cycles you can arrange for the
signal to go into control line 1 on the
user port and to generate an interrupt
every time a transition is made.

Again the internal event timer can be
read and the frequency calculated. This
will only be accurate on low frequencies
due to the 10 mS resolution of the event
timer. I will leave this one as an exercise
for you to try. It will have the advantage
of not hanging up when no signal is
present.

Input

-4- 5v

270k

/10k

10k

3

10k

+ Sv

1m

1 00k
0,1 u

2k7

Figure L o w  level input signal amplifier
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I f  you want to increase the sensitivity
of the signal input you can add some
additional gain before the gating
transistor. One way of doing this is to
use an operational amplifier in the way
we have done in the past.

Figure I I I  shows how this may be
done using an LM324. I t  basically
consists Of two stages of amplification
followed by a Schmitt trigger. As the
operation of  these elements have been
described in a previous article there is no
point in repeating it.

Also note there is no kit this month as
the single transistor gating circuit is so
simple it is just not worth laying out a
printed circuit board.

Using the amplifier you can drive the
input from an electric guitar and use it to
tune it up as originally requested. but I
have also been doing some experiments
recording the frequencies produced.

Listing IV shows an automatic music
plotting program. It is based around the
gated counter method o f  frequency
measurement and takes successive
measurements and plots them out on a
music stave. Then i t  plays back what
you have just played to it.

To do this a list of notes with their
corresponding frequencies are read into
an array. Lines 80 to 170 do this. As we
are t o  cover  three octaves t h e
frequencies are halved and first time
through and doubled the last time. thus
only one set of data is needed.

As the array contains the actual
frequency of a note it is adjusted in lines
180 to 220 to  contain a  threshold
frequency for the note so that we do not
need to be spot on with our input.

The effect is that the program will
choose the nearest note in the key of C
to the one you play.

The next section of the program. lines
230 to 290, defines the shapes to make
up the note. The first character (code
240) is actually the black hole in the
middle of some notes.

Next the machine code routine is
assembled and you are asked for the
length of sequence you wish to record.
The limit on this is set at line 40 and can
be extended i f  you require.

The program then draws the music
staves on the screen and plots the notes
as you play them. It will only plot a note
as it is finished, because it records the
number of times it measures the input
frequency and finds i t  the same to
determine what note to plot on the stave.

As each no te  i s  p lo t ted  i t  is
RECorded in an array REC% for use
when playing back the tune.

Finally, when the length o f  note
sequence is reached. or the space bar is
pressed. the tune is played back. If you
want it can be repeated or you can try
again.

I use the word tune very loosely, as
the timing will inevitably be different
from the original. I have tried it out with
an input from my signal generator but
not from any musical instruments and I
make no promises about how good it is.
only to say that it is "interesting"!

As an experiment I  attached a
microphone to the input and sang into it.
The results were very interesting, but
bore no relationship to what I  sang.

There is obviously scope for further
refinement here.

The major cause o f  difficulty was
getting a good clean frequency signal
from a source so rich in harmonics as
the human voice. I  found the vibrato
kept coming through stronger than the
fundamental frequency and this had the
effect of putting in spurious notes.

Whistling was better, but I  had to
move the program up an octave as I
tend to whistle at frequencies in excess
of 1200Hz.

Nevertheless, it is great fun to try. It is
very easy to turn the fact that it does not
work very well into a feature — "It can
be an aid to original composition-.

Sing a well known tune into the
computer and get something totally
different out of it!

The single cycle timing method o f
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If you are thinking of upgrading your
3B0 Micro, it makes sense to get add-ons
at not only bear a reputable name but

also have been designed specifically to
oe used in conjunction.
EPSON,manufacturers of the world's best

printers, now bring you the world's best
drives, including the industry standard
312 inch and 51/4 inch 40 and 80 trackunits.
These units are assembled in Britain by

OM for distribution through a dealernetwork.
all prices plus VAT

EPSON

ADD-ONS TO HELP
YOUR BUSINESS TAKE OFF.

The Double Density Controller has been
developed and manufactured by UDM
specifically for the EPSON Disk Drives
effectively doubling their capacity whilst
maintaining compatibility with

• second processors
• teletext
• OSWORD

Additionally, a sideways ROM expansion
board has been developed that is fully
compatible with the above.

Send for full details of range available
and prices or ring for your nearest dealer.• •

& UNITED DISK/VIEMORIES
Stanhope House Fairlonage Road London N19 A i r  01-263 5026



• Other  drives available -  call us for details
• A l l  dual drives can be powered by the BBC Micro.
• Integral power supply is E30,00 inc VAT.
• The  VAT inclusive price gives you a shmline metal cased drive/drives with
all data and power cables, user guide and utility disc.
• Fu l l  12  months guarantee.

Please add E8.00 for carriage by Securicor.
Allow 3  days for delivery.

TA N D O N  SLINIL INE SINGLE DRIVE  U N I T S
ex VAT Inc VAT

40 track 100K E115.00 £132.50
40 track 100K low power model £120.00 £138.00
40 track 200K £145.00 E166_75
40 track 200K switchable to read 80 track El  55.00 C178-25
80 track 400K f165.1:K) C189.75
40/80 switchable 400K £175.00 £201.25

TA N D O N  S L I M L I N E  D U A L DRIVE U N I T S
ex VAT inc VAT

40 track 100K * 2 £230.00 £265.00
40 track 100K x 2 low power model E240_00 £276.00
40 track 200K x  2 E290.00 £333.50
40 track 200K x 2 switchable to read 80 track C310.00 £356.50
80 track 400K 2 £330.00 £379.50
40,180 switchable 400K x 2 E350.00 £402.5050

Joystick -  self centring, double fire button.
E18.25 inc VAT and p&p

R O M / R A M  Sideways Extension by U D M
16K sideways RAM,  wr i te  protectable. Selectable 2732,  2764 ,
27128 Eproms. No flying leads, no soldering -  just plug in and go!
Fits in wi th  DDFS boards. 16  on board sockets. Turn pin sockets
(does not damage existing sockets). Avoids overheating problems.

E47.00 inc VAT and p&p

Dealer enquiries invited

c E )  C A R S O N  DEVELOPMENTS (M1,1)
8 4  H ight ie ld  Road, Romford ,  Essex, R M 5  3 R U

Te l e p h o n e :  0 7 0 8  2 7 0 4 3

SINGLE/DOUBLE DENSITY FILING SYSTEM BY Ut
• Aco rn  compatible - runs BASIC, VIEW, WORDWISE, BCPL
• Compatible wi th 2nd processors, Teletext, Osword 7F
• Automat ic switching between 40  and 80 track mode
• Automat ic  switching between single and double density
• D isc  formatter in ROM
• Complete with manual

£100 inc VAT  and p&p

DISKETTES I per box of tent inc VAT •  p & p
Wabash D a t a h t e  V e r e k  S o n y

40 tk ss sd E 1 4 . 5 0  E 1 5 • 5 0
40 tk ss dd E 1 8 . 0 0
40 tk ds dd £ 1 9 . 0 0  £ 2 4 . 0 0
80 tk ds dd E 2 4 . 2 5  £ 2 9 . 3 5
3 i "

DRIVE CASES

Slimline
Full height
Please add C2•00 p&p

LOCKABLE STORAGE CASES

To hold 40 diskettes
To hold 80 diskettes
Please add C2.00 p&p

DRIVE CABLES

Single Data
Single Power
Dual Data
Dual Power
Please add E1.00 p&p

EPROMS

2764
27128
Please add ( 1 . 0 0  p&p

£40- .00

x VAT i n c
E12.00 £ 1 3
£15.00 £ 1 7

ex VAT I n c
£13.04 £ 1 5
El 7.39 £ 2 0

ex VAT i n c
E8.50 E 9
£3.50 £ 4

£12.00 £ 1 3
£4.50 £ 5

ex VAT i n c
E8.00 E S

E22.00 E 2 6

What the competition
hasn't been waiting for.
Latest version of Forth for the BBC 1 6 k  Eprom type 27128

Multi-tasking operating system
, - - - -  for Real-Time use.

(Is not rehashed Forth 79 Code)

Unique Stack Display Utility
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S C o F T W A R  E
M U L T I  - F o O R T 1  1 8 3

Here's the Forth [prom for the BBC Micro that makes all others
out of date.

Its Multi-Forth 83 from David Husband who has built his
reputation for Quality Forth products with his 2)(81 -Forth ROM,
Spectrum Forth-lt0 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 sideways ROM area of the BBC along
with 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

MicroBBa

f o r  C D

extensive Manual (170 pages plus) and at 140-I-VAT it is superb value.
Order it using the coupon adding E2,30 p&p (E5 for Europe, El

outside) or if you want more information, tick that box instead. Either
way, it will put you one step ahead of the competition.

1 E 111111111111
Name

VAT

.2

VA
.00
.00

VAT
77
02ao
17

VAT
.20
.30

Pleasesend me Mule-Forth 83 for BBC Micro 140+ VAT De luxeSystem nc Dcr f  BO -0, .1-
Cheques to Skywave Softwa,e Readers' AC (or enter V sa No

IBRA 11,9 Z I = n d
Please send me mote informal,
Ej  Multi-Forth 83

zmiti -f orth ROM
Address  D  Spect r - o r t h - l : 0  Ca,-

Postcode C M SSUBJECT TO AVAILABILITY. F0RI.0 0 SONWARDS
Send to Skywave Software, 13 Curzon Road. Bournemouth,

9111 aPvi Dorset England Tel (0202i 3r..:,1R9 S O F T W  A l a ]

MULTI-FORTH 83 FOR THE BBC MICRO
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I

I M A M
WPL

0

Inc VA
El 3.80
E17.25

inc VAT
£15.00
E20_00

inc VAT
£9.77
E4.02

fia 3_80
£5.17

Inc VAT
E9_20

E25.30

x  27128

g system

baue.
ope,f10
LEither

17-1

10

From Paw 140
frequency measurement could be incor-
porated into this program to snatch a
single note. This might produce better
results when using an instrument to
input the tune. •

The program could also be altered to
allow editing of the tune once it has been
entered, and you could get it to plot out
the tune as it is played.

You could even modify it so that you

10 REM AUTOMATIC MUSIC PLOTTER
20 REM By Mike Cook
30 R%:24
40 SMI:202
50 LASTZ:1000
60 LI:0
70 DIM PITCHURV,TURI),RECI(I,SM

%),CODEZ 30
SO FOR OCTIVEW TO 2
90 RESTORE 1170

100 IA=OCTIVEU8
110 FOR 8%.1 TO RI/3
120 READ PITCHS(BM)
130 READ %(BNA)
140 IF OCTIVEW THEN TUBUDV:11(

BPD/3/2
150 IF OCTIVEZ=2 THEN TUBUDI)=TIi

BI41%)12
160 NEXT
170 NEXT
180 REM ADJUST FREQUENCY THRESHOLD
190 FOR AZ:1 TO RI-1
200 TICAZ)=IliAIMiTI(AI+11-1UAU

)/2)
210 NEXT
220 TU0)=11113-50
230 VDU 23,240,0,0,0,0,0,0,254,0
240 YOU 23,241,3,2,2,2,2,58,124,56
250 VDU 23,242,2,2,2,2,2,58,124,56
260 YOU 23,243,2,2,2,2,2,58,124,57
270 VDU 23,244,212,2,2,2,58,68,56
280 YOU 23,245,0,0,0,0,0,56,68,56
290 VDU 23,246,2,2,2,2,2,58,68,57
300 FOR A%:0 TO 3 STEP 3
310 PI:CODE%
320 C
330 OPT AX
340 .FREO
350 LDA •AO
360 STA IfFE6B
370 LDA BIFF
380 STA &FE68
390 STA &FE69
400 STA 4FE64
410 STA liFE65
420 RTS
430 3

Listing I V

dispense with the frequency measuring
part and enter a tune note by note from
the keyboard.

For those interested in tuning, how
about writing a  program where the
difference between your note and what
you are aiming at is represented as a
variable length line or other graphical
means?

Like most Body Build articles I have
given you the tools for the job — it is now
up to you. See you next month.

470 PRINPAUTOMATIC MUSIC PLOTTER'
480 PRINT"By Mike Cook'
490 PRINT
500 PRINT"Usinq the user port to in

put sound'
510 PRINT
520 PRINT'You can terminate the seq

uence with'
530 PRINTithe space bar'
540 REPEAT
550 PRINT
560 N/=-1
570 INPUT'INPUT SEQUENCE LENGTH.,SLx

440 NEXT
450 MODE!
460 PRINT1BEEB BODY BUILDING COURSE

580 SLI:SLI+1
590 IF SLI)Sla THEN PRINTWIIMUN •

iSMI-1:6OTO 570
600 CALL FREG
610 6COL 0,3
620 CLS
630 XI:0
640 PROC_LINES(256)
650 REPEAT
660 F=INTHIFFFF-ilFE68+MFE69•256

33/.064)
670 CALL FREQ
680 TIME=0
690 PRINT TAB10,13WFREQUENCY IS

;Fi' HeOPCIBi
700 REM SERCH FOR NOTE
710 13I2-1
720 REPEAT
730 BI4X+1
740 UNTIL TliE1/1)F OR BX:RI
750 PRINT 'NOTE IS ";PITCHS(BV
760 IF LAST143% THEN LI=LIfl ELSE P

ROC_NOTE(LASTI,11):LASTZ:BI
770 IF 11:8 THEN PROC NOTELASTX,83

:11=1
780 IF INKEY(-993 THEN SLI41%
790 REPEAT:UNTIL TIMM
BOO UNTIL 11/411
810 *FX21,0

•

820 REPEAT
830 PROC_PLAY
840 PRINT TABi0,273;"Press RETURN f

or a new sequnce
850 PRINT"Any other key to repeat t

une°
860 AI:SET
870 UNTIL A%:13
880 UNTIL FALSE
890 DEF PROC_NOTE(B,11)
900 IF 8I=0 THEN ENDPROC
910 RECI(0,NI):8%
920 RECUI,NZ):11
930 114:14/+1
940 PLACE/21924BM
950 IF LW  THEN 11:6
960 IF 11:7 OR LZ=8 THEN 114
970 YOU 5

980 MOVE n,PLACE%
990 YOU 18,0,01240,8,18,0,1,240U,

4
1000 X1=1/00
1010 IF XD1280 THEN CLS:6EOL0,3:PRO

c_Lites(256)In0
1020 ENDPROC
1030 DATA 'C1,261.6256,111,293.6648,

1",329.6276
1040 DEF PROC LINES1YD
1050 FOR AZ:1 TO 5

1060 MOVE OM
1070 DRAW 1280,Y1
1080 YIOP16
1090 NEXT
1100 ENDPROC
1110 DEF PROC_PLAY
1120 FOR AX:1 TO SLI-1
1130 SOUND 11-9,RECU0,Ma8+5,RECI

1140 SOUND 1,0,88,1
1150 NEXT
1160 ENDPROC
1170 DATA 'C",261.6256,11,293.6648
1180 DATA "E"429.6276,'F',349.2282
1190 DATA "8',391.9954,4",440.000
1200 DATA "8"1493.8833,1C1,523.2511
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make
work

Order on the coupon below

YOUR
ORDER
FORM
for the
Beeb Body
Building
packs
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What the Beeb Body
Building packs contain

Upgrade your BBC Aticro with
these Beeb Body Building Packs.
•  Packs I  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.

• • • 1 1 1 . . M M I E 1 1 1 1 1 1 . 1 . E I M M I N I I M I
Please send me:
Pack 1
Pack 2
Pack 3
Pack 4
Pack 5
Pack 6
Pack 7
Pack 8
Pack 9
Pack 10
Pack 11
Pack 12
Pack 13
Pack 14
Pack 15
Pack 16

•  Pack 7: Experiments to
investigate pendulum behaviour
and capacitor discharge.

•  Pack 8: A versatile sound to
pattern converter with many
applications.
•  Pack 9: Remember all those
vital appointments with the help of
this real time clock.

•  Pack 10: A high speed AlE)
with many applications. For
instance, turn your microcomputer
into an oscilloscope!

E l l E I M M I I I I M M M M M M M

USING a  l ightpen really D O E S  make
light w o r k  o f  entering data into your
BBC Micro.

Painting on the screen or selecting options
comes naturally with The Micro User lightpen.

Children in  particular f ind i t  easy to  corn-
municate with .a micro this way.

With our  ready-assembled lightpen comes
full deta i ls  o f  h o w  t o  use  i t  i n  you r  o w n
programs PLUS three pieces of software to get
you started:
•  P e n t e s t  — to set things up for  your own

micro.
•  Pendraw—an enthralling painting program.
•  P e n b e l l  —an entertaining musical diversion.

All in all, The Micro User lightpen is a really
versatile add-on for your BBC Micro, with lots
of possibilities.

Wel l  b e  publ ish ing l o t s  o f  interest ing
applications f o r  the  l ightpen i n  forthcoming
editions of Micro User. But if you simply can't
wait, incorporating a  l ightpen i n  you r  o w n
programs is simplicity itself.

And when you've done it, why not send us
the results — you could become one o f  our
authors!

•  Pack I I ;  A pulse rate monitor.
Ideal for keep-fit fanatics and
experimenters alike,

•  Packs 12 and 13: Componenti
to control stepping motors in two
different ways. Pack 12 uses the
micro to control the stepping
sequence. Pack 13 uses a
dedicated chip.

•  Pack 14: Turn your micro into
a communications terminal by
building an acoustically coupled
modem. (Handset retainer not
included.)

Described in issue N O .  A m o u n t
£9.95 J u l y  1983 page 83 0  f

July 1983 page 83f9.95 0  f
La) f9.95 A u g u s t  1983 page 85 0

0.95 S e p t  1983 page 91 0  f
£12.95 S e p t  1983 page 91

dr 17 3.65 O c t o b e r  1983 page 69
a £15.50 N o v e m b e r  1983 page 71 0
a £16.55 D e c e m b e r  1983 page 95
a £28.50 F e b r u a r y  1984 page 123

£24.95 M a r c h  1984 page 132
£19.00 A p r i l  1984 page 118
£24.95 M a y  1984 page 148

a' 129.45 M a y  1984 page 148 0
:a £5995 J u l y  1984 page 115 0

£44.95 A u g u s t  1984 page 117 0
£8.25 A u g u s t  1984 page 117

Assembled light pen :la £18.35
Assembled sound to pattern converter a  £22.30
Assembled real time clock f31.00
Testing sound to pattern converter (-;-;y 19.70
Assembled pulse monitor a £25.50
Postage and packing A l l  prices include PAT  P l u s  p o s t  a n d  p a c k i n g

FREE i f  more Man
one pack is ordered C h e q u e  to he made payabk to Database. hoblications T o t a lLam Einammomsommommulainimananommonmommomommo

1111
1
•

Name

•  Pack IS: Add the tremendous
power of 4 extra User Ports to
your BBC Micro.

•  Pack 16: The ribbon cable and
socket needed for pack 15.

Also arailabk are a
full-assembled light pen,
sound-to-pattern converter, real
time clock and pulse monitor. For
a small extra charge constructors
who run into difficulty assembling
pack 8 can send it in for testing.
is will be returned fully
operational.

Address

POST TO :  BE P a c k s ,  Micro User, Europa
House. 6 8  Ches te r  R o a d .  Haze l  G r o s e ,
Stockport SK7 SNY.

Meuse alto* up to :8 da13 for dekert



Emmanuel St.

Our new Personal
Computer Centre

specializing in
the BBC Micro

with complete support

we know computers
Business &
ProfessionalTom3653n4

• • • • • • • 1 0
• • • • • • • •
• • • • • • • •

Cambridge Computer Store
I &4 Emmanuel Street, Cambridge

b a t e p e n

Teletext
Display

CII ITOR

TELETEXT DISPLAY CREATORIEDITOR
Allows the busy programmer to quickly create Mode  7
colour graphics and  lest screens tor combinat ion  into
his o r  her  Own programs M o v a b l e  o n  screen m e n u
allows u s e  o t  c o m p l e t e  s c r e e n  t o r  g r a p h i c s  F u l l
instructions a n d  a  diSCuSSiOn o n  teletext features are
Provided PRICE E9.95 Introductory Otter £7.95

BEEBPEN DRAWING PROGRAM
A comprehens ive  M o d e  2  co lou r  d raw ing  p r o g r a m
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 l e s ,  t e x t .
character defining. rov ing  and l o a d  dg to Pape or disc
all l a  b e  selected ono  used with the l igh lpen

PRICE E11.95 Introductory Offer £9.95

SUPERIOR
PER
•  Insensit ive to amb ien t

l ight ing
•  Responds  to different colours
•  Program access ib le  LED

l a m p  readout
•  Sw i tch  for program control

Home &
Educational
To O M  M I 6 .

BBC lightpen Programs <bataPen

Expandable console for the
BBC Micro

As supplied to Universities, Colleges,
Schools, Business and Home Users.

Not just a monitor/he stand but an
expansion console which gives your
micro the professional look. Protects
and encloses your micro with room for
disc drives and 2nd. processor or
teletext adapter etc., all untidy
connecting wires safely Out of sight
within the console. Made of light yet
strong aluminium with a textured finish
in matching BAC colour. Available now
a bolt on extra module to the console
for further expansion options. YES this
console wil l  grow with your needs.
Basic ABC console as shown E4.4.99 .
E4 carr iage.

Bolt on expansion module
£14.99 E 2  p & p

SPECIAL TORCH M O D E L
AVAILABLE: £46 .99

+ £ 4  carriage

Matching Printer Stand, can double
for VDU Stand over the micro —
only £ 1 4 9 9  -  £ 2  carriage

ELECTRON CONSOLE 4 1 1 1 M u m o r i
The console will house the ELECTRON
and wil l  safely support the expansion
interfaces which wi l l  plug into the rear
of the micro and wil l  support the VDU
at eye level .  Tid ies  u p  a l l  w i r i n g
between the micro, cassette and VDU.
The console stores the cassette and
tapes and wil l  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 2 S  2 7  vvvCON1 BE ROAD. LONDON N17  9XN.TEL: 01-801 3 0 1 4  124 Hr Ansaphone)

SUPERIOR PROGRAMS
•  Ta p e  storage of your work

•  G o o d  documenta t i on
•  User  routines prov ided

on tape  and
On printout

-BRITAIN
The first i n  a  series o r  eduCat iona l  G e o g r a p h y  a n d
Geology programs Britain comes complete with three
sets or tests a n d  !hese may oe very easily c h a n g e d  by
a d d i n g  DATA statements i n  t h e  Basic p r o g r a m  Fu l l
instructions and  gr id m a p  suppl ied.

PRICE E6.95 Introductory Offer E5.95

The Datapen Lightpen itself comes complete
with handbook, software on tape including two
drawing programs a n d  a  p r in ted  l ishng
showing useful routines.

PRICE E25.00
Two drawing programs, SKETCH a n d  SHAPE-
CREATE are included w i t  the lightpen arid the
programs shown a b o v e  m a y  b e  ordered
additionally, or separately as required.
All prices above include VAT, postage and
packing.
Please send your cheque,RO to:-
Dept.mu2 Datapen Microtechnology Ltd.,
Kingsclere Road, Overton,
Hants. RG25 3JB
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One of an exciting new range
of Eurocards from:
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S1NGI ,E BOARD 6809 2nd PROCESSOR
FOR THE BBC MICRO.

PROVIDES A LOW-COST DEVELOPMENT
SYSTEM FOR INDUSTRIAL APPLICATIONS.

•  Sits inside the BBC or plugs into an extension rack
•  Enables standard FLEX format discs to run on BBC.
•  Supports High Level Language Compilers
•  Cross Assemblers and Disassemblers for most micros
•  Connects directly on to the tube
•  64k DRAM on board
•  Two 28 pin byte wide memory sockets
• Acorn Bus compatible DIN 41612 Bus interface
•  Also available as a single board controller

44a Hobson Street
Cambridge CB1 1NL

Tel. 0223 324141 [

—Cambridge
Microprocessor

SystemsLimited

•  •  0 • • • • • 0 •  •  • 0 0 0 0  •  • 0 0  I I I  •  •  • • • • • • • •  •  • • • • •  •  • • •  • • •  •  •  • •
•0410 IND •  •  •  •  •  •  •  •  •  W O O  0 0  •  •  •  •  •  •  •  •  •  0 0 0  • •  •
• •  •  •  n m  * I R O  •  •  •  •  •  • •  •  4 0 1 0  •  •  t a  I • O  I I  1 5 5   a m  •  o •  •  •  S E  w o oos •  •  •  m e *  •  • • • • • •  •  • e  •  •  •  • • • • •  •  " m o m  •  • •  •  8
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Disk Drives for the Micro user

4 t o f . •

1

•

datafax ,

dolefos

4 ,  ••••••

•Rh

Statacom Distribution Ltd, are main
distributors for Datafax Disk Drives

In the U.K.
Whatever your needs.. talk 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
case to match

your BBC
-

7'7 S TATA C O N  DISTRIBUTION LTD, 15-17 CREAM ROAD, SUTTON, SURREY SAll 1 SW 0 1 - 6 6 1  2266

From
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140
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From Page 71
10 MODE 7
15 YDU2318202101001
20 PROCinit
30 PROCinetr
40 PROCtune
50 PROCname
55 REPEAT
56 PROCinit
60 MODE 2
63 VDU23:820204010;
70 PROCcalc
80 PROCscreen
90 PROCgame

100 MODE 7
105 VDU23:82020;00;
110 PROCscore
120 UNTIL 0
130 DEFPROCinit
140 VDU 23,224,0,1,2,4,8,80,80,32,2

3,225,0,64,34,20,24,16,40,68
150 VDU 23,230,24,24,24,255,255,24,

24,24123,231,0,0,0,255,255,0,00,2312
32,195,231,126,60,60,126,231,195,23,2
33,24,24,0,255,255,0,24,24,23,234,0,1
26,126,0,0,126,126,0

160 SC20:XX26:112161X20:SX25:P226:
RIee:delay26250:8X2564:8Y2457:level2
8

170 ENDPROC
180 DEFPROCinstr
190 PRINTTA8110,11:CHRS(141);CHR$13

11NUMBER 5I8NS'TAI(10,21;CHRS(141);CH
R$134INUMBER SIGNS'

200 PRINTTABI0,71:CHRS134'Kello,"CH
R$131"the object of this game is for
THR$131'you to type in the correct

sign that 'CHR$1311goes into the bo

x that mill appear on ICHR$1311the s
creen when you are asked.'

210 PRINT"CHR$13110n the keyboard
of the computer: '"CHRS1346

loCHR$131'elans 'multiplies"
215 PRINTCHR$134° P C H R $ 1 3

I'means .divide".CHR$134' -
1CHRS1311means 'take away".CHR$134"

fiCHR$131'means
220 PRINTTA8(10,2011CHM1411:CHRSI

344000-LUCKIT411110,211;CHR$1141);CHR
$131"800D-LUCK"

230 *FX 15,0
240 PRINTTA8(5,221;CHR$1311ress1CH

R$134'any key•CHRSIWto continue...
':A$28ETS

250 ENDPROC
260 DEFPROCnale
280 CLS:PRINTTA8110,1l;CHRS(141);CH

R$1311NUMBER SISNS1TAIII10,2/;CHRS(141
);CHRS1346NUMBER SIGNS'

290 SOUND -1,241,0,0:SOUND -1,192,0
,0:SOUND -1,290,0,0:SOUND -1,223,0,0

300 PRINTTA816,1)CHRS1311Please ent
er your nameTABi8,101CHR$131"then pr
es s Return'

305 PRINT TA8(11,12)CHRS(145)1(„„
,114B(1103);CHRS(145)r5

PTA8(11,14);CHR*(145); ° - „ „ „ „
9110

310 PROCdelay
320 AS2FNinput(*Z","A",71
330 PRINTTABi(36-(LENiTE*1)1/2,17);

TESTA1119,19)CHRS136"I LIKE THAT NAME"
3400115,0
350 PRINTTA8(5,22)CHR$131"PressiCHR

$1341any key"CHR$1311to continue....'

:AS2GETS
360 ENDPROC
370 DEFPROCtune
380 FOR datts1 TO 7
390 READ pitch,duration
400 FOR note121 TO 3
410 SOUND notes,-15,pitch,duration
420 NEXT
430 NEXT
440 DATA 117,51117,5,121,5,117,5,10

9,5,101,10,149,5
450 PROCdelay
460 ENDPROC
470 DEFPROCscreen
480 8COL 0,5
490 MOVE 0,0:MOVE 0,100:PLOT 85,100

,0:MOVE 1180,0:MOVE 1280,0:PLOT 85112
80,100:MOVE 0,900:MOVE 0,1024:PLOT 85
,100,1024:MOVE 1280,900:MOVE 1280,102
4:PLOT 85,1180,1024:MOVE 0,0:MOVE 0,1
024:PLOT 85,40,0:PLOT 85,40,1024

500 MOVE 1280,0:MOVE 1280,1024:PLOT
85,1230,0:PLOT 85,1230,1024:MOVE 0,1

024:MOVE 1280,1024:PLOT 85,0,980:PLOT
85,1280,980:MOVE 0,0:MOVE 1280,0:PLO

T 85,0,40:PLOT 85,1280,40
510 MOVE 480,980:MOVE 770,980:PLOT

85,480,900:PLOT 85,770,900:6COL 0,0:M
OVE 520,900:MOVE 480,900:PLOT 85,480,
940:MOVE 730,900:MOVE 770,100:PLOT 85
,770,940:8COL 0,7

520 MOVE 60,40:DRAW 40,60:DRAW 40,1
50:DRAW 70,980:DRAW 480,980:DRAW 480,
940:DRAW 520,900:DRAW 730,900:DRAW 77
01940:DRAW 770,980

530 DRAW 1200,980:DRAW 1230,950:DRA
W1230,60:0RAV 1210,40:DRAW 60,40

540 YOU 5:MOVE 510,975:8COL 0,4:PRI
NTISIGN.:VDU 4

550 BCOL 0,7:MOVE 315,128:DRAW 315,
224:DRAW 960,224:DRAW 960,128:DRAW 31
5,128

560 MOVE 362,450:DRAW 362,547:DRAW
904,547:DRAW 904,450:DRAM 362,450:MOV

110
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From Page 147

E 342,440:DRAW 342,557:DRAW 928,557:0
RAW 928,440:DRAW 342,440

570 ENDPROC
580 DEFPROCbox(CX)
590 6C01 0,CI
600 MOVE BX,BY:DRAW BX,BY+80:DRAW B

X+84,BY+80:DRAO 8X4,84,BY:DRAW BX,BY
610 ENDPROC
620 DEFPROCcalc
630 foRNO(level):B=RND(level):CH=RN

D(4)
640 ON CH 6010 650,670,720,740
650 IF Am2 AND 8=2 THEN 6010 630 EL

SE C=O8:AOCHR$1230I:CHO1e
660 80TO 760
670 IF OB THEN C=A-B
680 IF DA AND BOA THEN 6010 630
690 IF BEA THEN 6010 630
700 AOCHRS(231):CHems-'
710 6010 760
720 IF A=1 OR 8=1 OR Am2 AND 8=2 TH

EN 6010 630 ELSE C=A*B;AOCHRS(232/:C
Hee*"

730 GOTO 760
740 IF B=I THEN 6010 630 ELSE IF Al

B=INT(A/B) THEN:C=A*B:A=C:C=A/B ELSE
6010 630

750 AS=CHRS(233):CHS=6/m
760 IF 0=10 THEN X=I ELSE X=0
770 XX=6:IF B>=10 OR C>=10 THEN:XX=

XX-I:8X=500 ELSE 81=564
780 IF A/B=C AND A-BC THEN 6010 63

0
790 ENDPROC
800 DEFPROCgase
810 COLOUR 3:PRIN1TA8(7,23WSCORE:

820 FOR Tml TO 10
830 TLIeTest for e+TES
840 PR0Cbox(0):PROCcalc:PROCbox(7)
850 PRINTTA8t6,16);":COLOUR 1:IF

X21 THEN:PRINTTABIXX,YUO ELSE PRINT
TAB(X2+1,YZ)O

860 PRINTTAB(XKYD:B;CHRS(234);C
870 COLOUR 3:PRINTTAB(5,51:10UESTIO

N:11:COLOUR 4:PRINT;T:PRINTTAB(2,29);
TLS:COLOUR 6:PRINTTA8(1,71:"WHICH 616
N GOES 1111TAB(6,9)rTHE BOX,'

880 *FX 15,0
890 Dem8E1S:IF 0$00 OR DWI' THE

N;COLOUR 12:60UND 2,-I5,88,8:SOUND 2,
-15,77,7:PRINTTA8(4,20):IRESS SHIFT'
TAB(4,2I).'AND THE KEYI:FOR D=1 TO de
layzNEXT:PRINTTAB(4,20):SPC(11)TAB(4,
21);SPC(12/:COLOUR 7:6010 880

900 F=INSTR(1*/-e,DS)

910 IF F=0 THEN 60T0 890
920 IF Fm4 THEN P1:CHRS(230)
930 IF Fm3 THEN POCHRS(231)
940 IF F=1 THEN POCHRS(232)
950 IF F=2 THEN POCHRS(233)
960 FOR DL=1 TO 2000:NEXT:PRINT TAB

(9,11);PS
970 IF DOCHS THEN:MO'CORRECT":p2-

10:char=224:5=1 ELSE MO' WRONF:pm-2
:char=2251s=0

980 PROCeessage(MS,p,charoI
990 NEXT

1000 ENDPROC
1010 DEFPROCeessage(NS,P,CHAR,SI
1020 *FX 15,0
1030 COLOUR 3:PRINTTA8(SX,SYI:CHRS(C

MAR/
1040 SOSX*1:6C2SCI.S
1050 FOR sound=-15 TO 1 STEP 5
1060 SOUND 2,sound,sound*P,2:SOUND 3

1sound,sound0,2:SOUND 1,sound,sound*
P,2
1070 NEXT
1080 IF X=1 THEN X7.29 ELSE XX4U3
1090 COLOUR 7:PRINTTAB(XX,YX):PS:*FX
15,0
1100 COLOUR 6+14:1X=C19-(LEN110)1)12

:PRINTTABM,13IOS
1110 IF 5=0 THEN PRINTTAB(2,20);'THE
ANSWER IS '0$
1120 PROCde1ay:PRINTTABM,13/;SPC(1.

ENINCITAB(2,20):SPC(16)
1130 PROCbox(0):PRINTTAB(7,16):SPC(7

)TAB(9,11):'
1140 ENDPROC
1150 DEFPROCscore
1160 PRINTTABI10,1ICHRS(141)CHRS1311

NUMBER SI6NS'TAB(10,2ICHRS(141)CHR$13
4INUMBER SIGNS"
1170 IF SC(=2 THEN reeeMOT VERY 600

DI
1180 IF SC)2 AND SC(=5 THEN reS=IFAI

RI
1190 IF SC)5 AND SCfm7 THEN re$0600

D'
1200 IF SW AND SC(I0 THEN reSm'VER

Y GOOD'
1210 IF 50=10 THEN ree0EXCELLENT"
1220 PRINTTAB(4,8)CHRS131'Your mcore
wasiCHRS1340C;0HR5131 'out ofiCHR$13

4'10'
1230 PRINTTAB(9,10)CHR$1341This was'
1240 PRINTTABC(35-(LEN(reS))112,12);

ree
1250 IF SC(m5 THEN PRINTTAB(6,14ICHR

WINTRY HARDER NEXT TIME'
1260 PRINTTAB(6,16)CHR$13440 YOU WA

NT ANOTHER 60.7"

1270 PRINTTAB(17,19)061=6ETSOF 61=
"Y" THEN:PRINTMENDPROC ELSE:PRINTTA
B(12,19);CHRSI14144YE-ByE1TAB(12,20
):CHRS(141):4YE BYE1:END
1280 ENDPROC
1290 DEFFNinput(HIS,LOS,NU)
1300 LOCAL HI,LO,CO,EN,DE
1310 LOCAL RE,ENS
1320 *FX15,0
1321 PRINTTABI15,13/0PC(7)TAB(15,15

)0PC(7)T48(2,19I;SPC(40);TAB(10,211;
SPC(40):DE=127:RE=131HImASC(HIS):LOmA
SCILOC:C0=0:TES="IREPEAT:REPEAT
1330 0KmFALSE:PRINTTAB(C0+15,13)11EN

06ETS:*FX 15,0
1340 EN=ASCINO
1350 IF ENm32 THEN PRINT";:CO=C0+1
1360 IF EN>=LO AND EN<mHI THEN OK=TR

UE
1370 UNTIL OK OR EN=DE OR EN=RE
1380 CO=C041:IF EWE AND CO>ml THEN

:CO=C0-2
1390 IF EN=RE THEN CO=C0-1
1400 TEOTEOENS
1410 IF ENORE THEN PRINTER;
1420 IF COmNU THEN:PRINTTAB(2,19)CHR

$13111 CANNOT REMEMBER A NAME SO LONG
'TABI10,211CHR$1311PLEASE TRY AGAIN':
FOR DELI TO 3000:NEXT:8OTO 1320
1430 UNTIL EN=RE
1440 IF EN=RE AND LEN(TES)<=1 THEN

PRINTTAB(2,19)CHR$131"yOU HAVE NOT TV
PED IN YOUR NAMPTAB(10,21)CHR$131"pL
EASE TRY 'MINI:FOR DEL=I TO 3000:NEX
1:8010 1320
1450 PRINT
1460 'TES
1470 DEFPROCdelay:FOR DEL=1 TO delay

:NEXT:ENDPROC

This listing is included in this
month's cassette tape offer. See
order form on Page 191
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wuIo.InDs
COMPUTER CENTRE

EPSON PRINTERS
IX80 ....f239.95
1X800 £269.95
:X80 0 7 5 . 0 0

SH1NWA CP80
* 80 column and self test
* Friction and tractor feed
• Bi directional printing
* Hi res graphics
* Many more features
WILDINGS
LOW PRICE

MICROVITEC
14" Cub  co lour
monitorirle. VAT £219.95
14"Cub colour
monitor with sound
facility
inc• VAT £ 2 3 9 . 9 5

£229.95

MONITORS

The superb range of Epson printers are even better
value t han  e v e r  a t  these  s u p e r  n e w  low  pr ices .

COSMOS 80
Limited quantities of
this printer are
available at the
amaz ing  l o w  p r i ce  o f

* fl 99.95
Specification is the
same as the  Sh inwa.

PACE DISK DRIVES
_ . • The extensive range of Pace----_-----

- -  . disk drives are fully

.•
compatible with the double

/ d e n s i t y  op. systems which
./

are now becoming available.
With Wild ings super low prices and a drive to suit every
purpose  you  n e e d  l o o k  n o  fu r ther.

PSD111I1OK v00101 . .  C169 95 P001 (200K double1401 . .  E334 9l;
PSD2 I200K singlel 401 .  f239 95 P0021400K doubiel 401 1 4 6 9 9 5
P503 (400K single/ 40101 • .  C219.95 POD3 NOOK double/ 40,10T .  f555 95
P504 (400K single/ BOT   ( 2 4 4 9 5  PI3134 IBOOK double/ NT ,  , C 4 1 9 . 9 5
P505 (200K single) 40,1101   1 2 5 4 . 9 5  PD05 I.400K double) 40,4101   f 4 9 9 , 9 5

natives Niclude forin•iiing 60 and manna!

Various disk operating systems in stock. Please phone or
call for details.

SANYO C D 3 1 2 5 N
14" colour
monitor inc.
leads for
connection to
the BBC Micro.
Few only at

099.95
MAIL ORDER Please address all postal and telephone

enquiries to the Wigan branch_
Postage — Monitors. Drives Printers — 15.00. Prices inc. VAT

WIGAN
11 Mulls St.Wipo

Lincs. Will 10P
Tel Witten 109421 443E12

Closed Wed

PRESTON
49 Fishnets, Preston

Lamm P81 11811
Tel Pm-ton 107721 556250

Closed Thurs

PRICES CORRECT AT TIME OF GOING TO PRESS BUT
SUBJECT TO CHANGE VellHOUT NOTICE E & U E

BOLTON
23 Cleenteste, B.:MD(1

611. Manchester 80 INK
Tel 102041 33512

Closed Wed

WARRINGTON
I I  1 Bridge St, Wernnoton

Cheshire WA1 2A11
Tel 109251 39290

Closed Then

CHORLEY
68 Menet Si. Charley

Lance PHI 2SE
Tel Choke 1025721 74224

Closed Wed.

STOCKPORT
1 Little Lindell* Stocllon

Cheshire SKI 1L.A
Tel 061-4E10 3435

Closed Thurs

Proper care of your diskettes is essential to the
well-being of your disk drives.

Dir t  or grit on the diskette might wreck an
Important file and could mean expensive
damage to the drive itself.

Storing your diskettes in a Personal Disk File
protects them and creates an accessible and
well organised library system too.

Each wallet is made from a strong but flexible
vinyl to protect your valuable data with an
individual index card with spaces for format.
files and your disk to disk back-up record.

A special easel mechanism enables the
Personal Disk File to stand for convenient
access and the beige covers match the BBC.

The Personal Disk File comes complete
with 10 inserts to hold 20 disks and their
Index cards.

Don't take chances, store your diskettes the
right way now!

Direct by return of post from SOFTEACH or
from good computer stores.

. . . . .  Inn En mn Elm
To SOFT IE ACH L I M I T E D .  2S College Road. Reading.
Berkshire. RG6 I QE.
Please send me:

Personal Disk Files Complete with 10 inserts
and 20 index cards 2t 19.9c plus 2,1. 33, post &
packing, total £11 SO each

— R e f i l l  K i t s  Of 20 index cards at i t  .95 each
- inclusive

(Overseas should add 2 5% for additional surface mail)
enclose a total remittance o I L  c h e q u e / p o s t a l

order payable to SOFTEACH L I M I T E D .
N A M E

ADDRESS
MOS
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MAD MONTH SALE OF BBC DISC DRIVES

R O B O T I C S
ROBOT ARM THE BEAST'?

_
VISION MAINS CONTROL

i? •„vie.
r a l i

CONTROL ROM
itimi'

.ii..111 , t • ' ' '  -
...-€V41- •

4 / 1 O p e o  •  I I I

W  1111 0 -  11,-1•1 1,
r

- 1 1 p 0  1itilpip, l
11111

7 - * • 0 0 i i i i i i i i i -  ' . - - .  I

The Beasty arm The popular Beasty The EV1 is an electronic The SJR2 Mains The Control ROM
mechanism is driven by interface connects camera that links to Controller gives you provides an extension
the Beasty and three directly to the BBC your computer. Using safe, low-cost control of to the BBC Machine for
servos, the result being
a three axis robot arm.

Microcomputer which
enables the computer to

it's own optical sensor,
the camera quickly cap-

two 13amp mains
outlets. Each outlet can control applications. It's

an essential tool forThe arm uses a hook to accurately control up to tures high quality be independently anyone teachingmanipulate objects four servo motors. The images for visual switched from Basic_ computer control
although a gripper can Beasty comes complete display, printing and There are lots of

.
technics. or who wants

be made by using a with all connection analysis. The EV1 is applications from to use the computer infurther servo. This cables, a demonstration supplied with a high security to home practical controlversatile arrn has been program and quality lens, a detailed appliances, so put your applications. The
designed with comprehensive handbook together with Micro in control,.. process of sendingenthusiasts and schools instructions. comprehensive signals to controlin mind although where E 29,95 software. E 34.50 devices is very crudelyit will end is anyone's
guess!
E 39.95 Servos E 1 4 . 5 0

E129.95 handled by most micros
and the Control ROM
changes this.
E44.85

Phone
,

or further 2 4 1  Green Street
details All prices E n f i e l d  E N 3  7SJC © M moTioNinclude VAT T e l :  01-804-1378,

(ONE MONTH ONLY — FIRST COME. FIRST SERVED)

E 5 11 0 0  OFF HITACHI 3" DISC DRIVES
Single Sided 3" Disc Drive normally E179_99 now E129.99

Double Sided 3" Disc Drive normally E179.99 now El 29.99
Disc Drives are supplied CNV with all Cables, Utility Disc and Manual. Prices include VAT and postage.

Send cheque or P.O to:

SPIDER SYSTEMS, WEB HOUSE, 29 ENFIELD ROAD
STOCKPORT SK3 8SE Te l :  061-483 7682

150 MICRO USER September 1984



-ROL

)M
ension
:hine for
ions. It's
I for
1
)1
wants
Iter in

ig

Kids)
micros
:OM

I A I D  O O P  d i

41,140 p p o ) s e
00.00"  ,,,,,eocs%$

I S U M M E R  OFFERS!!

SAVE E80.00
BBC MODEL B

CASSETTE PLAYER E 3 9 9  I n c  V A T5 ACORNSOFT TITLES

SAVE E50.00

DISC DRIVE A N D  INTERFACE FOR E 2 2 9 - 9 5
(Acorn Disc Interface with 100K 40 track Disc Drive)

•Maii/relephone Orders to Oldham address •  1 . 0 0 0  instant credit available •  Carriage E4_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

(Spectrum Group Member)
54 Yorkshire Street

Oldham
Tel :061-633 1608

73 Yorkshire Street
Rochdale

Tel: (Rochdale) 344654
59 Daisy Hill

Dewsbury
Tel: 0924  455300

HIGH QUALITY COMPUTER DESKS
AT HIGHLY COMPETITIVE PRICES.

THE ORGANLSER DESK.
•  Top shelf for monitor/printer.
•  large desk top area.
•  Lower shelf for paper/book storage.•  Teak finish •  On castors.

*Self assembly
•  Ample room in front of the
shell for you to sit comfortably

•  Assembled Dimensions:
H.31"W.40V4"D.26" Only t59-95.

THE APOLLO RANGE OF BUSINESS DESKS.
•  10 models available to suit leading computer

systems. •  Immediate delivery•  Sturdy steel underframes.
•  Scratch resistant surfaces.
•  Lockable castors. •  Prices from £100.

All are on display in our showroom and are available from us or dealers throughoutUK K prices include VAT and delivery
For further details contact us at:
158 Camberwell Road, London SE5 OEE. Telephone: 01-701 8668.

P u s .01311S Suppi les Ltd.
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Rollerball listing

From Page 133
10 REM temeteeeeeemeteffe
20 REM • ROLLERBALL
30 REM I by 41
40 REM f Geoff Turner I
50 REM I 1984 f
60 REM • i f f * M a l f . f f t f i f i f f f
70 ITV255
GOON ERROR MODE 7

:REPORT
:PRINT I:ERL
:END

90 PV4D00
100 C
110 OPT2
120 SEI
130 IDA$128
140 L0XI250
150 JSRUFF4
160 STX1(70
170 CLI
180 RTS
190
200 NODE 7
210 PROCINIT1
220 PROCINIT2
230 PROCINSTRUCTIONS
240 MODE 2
250 YOU 5
260 PROCSCREEN
270 TIME .0
280 PROCMAINLOOP
290 PROCEND
300 CLG
310 MODE 7
320 PRINT TAB(5.51:CHR$ (131):"YOU

TOOK 'PIC SECONDS'
330 PRINT
340 IF TV200

:C$."THAT WAS TERRIBLE !!!'
350 IF Tt<150

ICO"THAT WAS A POOR ATTEMPT'
360 IF T1(120

:CWTHAT WAS QUITE GOOD'
370 IF Ti<80

:ClTHAT WAS VERY GOOD'
380 IF 11010

ICWTHAT WAS EXCELLENT'
390 IF T100

:C$..YOU CHEATED !!'
400 PRINT TAB(5,71;CHR$ (133);C$
410 PRINT
420 PRINT TAB(6,10);IPLAY AGAIN

(Y/N) ?'
430 PROCMUSIC
440 OX21,0
450 1PINKEY$ (5)

52 M I C R O  USER September  1984

The listings in this article are produced
using a special formatter which breaks
one program line over sev eral lines of
listing. When entering a line don't press
Return until you come to the next line
number. Full details of the formatter are
in the Jul) 1983 issue of The Micro User.

460 IF IWY" CIS
:60TO 220

470 IF 1$04"
THEN 430

480 CIS
:*FX11.32

490 END
500 DEF PROCSCREEN
510 VDU 23,1,0:0;0;0(
520 6COL
530 IF C/.3

THEN YOU 19,2,0,0,0,0
540 X1.0

:Y1.0
n.1008

:B1.1000
550 REPEAT
560 IF XI)400

THEN ROL 0,3
570 MOVE XX,Y1
580 DRAW X1,81
590 DRAW AX,B1
600 DRAW A1,Y1
610 DRAW X1,Y2
620 X1.X1+64

:Y1.Y1+64
630 Alin-64

:131.81-64
640 UNTIL 11>500
650 RESTORE 1710
660 GCOL 0,2
670 FOR I%.1 TO 7
680 READ A1,8%
690 MOVE A1.81
700 DRAW ALEa+56
710 NEXT
720 FOR I1.1 TO 7
730 READ AX,B1
740 MOVE ca,B1
750 DRAW ALBZ-56
760 NEXT
770 FOR 1=1 TO 6
780 READ ALB%
790 MOVE ALB%
800 DRAW 11%+56,81
810 NEXT
820 FOR 1.1 TO 5
830 READ ALB1
840 MOVE ALB%
850 DRAW AZ-56,81

860 NEXT
870 SCOI 0,0
880 FOR 1.1 TO 7
890 READ 111.81
900 MOVE Al,81
910 DRAW AX+64.81
920 NEXT
930 FOR 1=1 TO 8
940 READ A1,13/
950 MOVE ALB%
960 DRAW 41+64,BZ
970 NEXT
980 FOR 1.1 TO 9
990 READ AUX

1000 MOVE ALB%
1010 DRAW AZ,B1+64
1020 NEXT
1030 FOR 1r-1 TO 7
1040 READ ALB1
1050 MOVE AX,81
1060 DRAW n.81+64
1070 NEXT
1080 MOVE 480,552
1090 DRAW 480+48,552
1100 FOR I%.8 TO 11
1110 YOU 19,1%,7,0.0,0
1120 NEXT
1130 YOU 1904+7,15,0,0,0
1140 VDU 19,141+7,15,0,0,0
1150 GCOL 0,11
1160 MOVE 1152,200
1170 DRAW 1152,304
1180 DRAW 1120.272
1190 MOVE 1152,304
1200 DRAW 1184.272
1210 6COL 0.10
1220 MOVE 1152.200
1230 DRAW 1152.96
1240 DRAW 1120,128
1250 MOVE 1152,96
1260 DRAW 1184,128
1270 GCOL 0.9
1280 MOVE 1152,200
1290 DRAW 1048,200
1300 DRAW 1080,168
1310 MOVE 1048,200
1320 DRAW 1080.232
1330 GCOL 0,8
1340 MOVE 1152,200
1350 DRAW 1254.200
1360 DRAW 1222.232
1370 MOVE 1254.200
1380 DRAM 1222,168
1390 COLOUR 5
1400 VDU 4
1410 PRINT TAB(16.2):"Tiee';
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OFFICE
36 Derby Road.
Hinckley,
Leics. LE10 10f

IS YORE SPELING REELY ATROSHUS?
Or is it just a littel bit off kei?
In either case you need
SPE LLWISE.
A L  is a spelling checker for use with your BBC
W  micro and WORDWISE word processor
A L  is a DISC or tape based machine code program
W  with comprehensive user manuals
A L  contains an expandable dictionary of over 6000
W  words (disc) or 3000 words (tape)
SPE_ LWISE diligently checks every word in  your
text against the SPE L LWISE dictionary. When it has
finished you will be left with a list of words which are
incorrectly spelt o r  n o t  i n  t he  base vocabulary.

The program can be interrupted at any stage
for inspection of the remaining word list and for the
insertion o f  personal o r  specialist vocabularies. For
this purpose software is included to  enable you to
create your own data files.
SPELLWISE comprises a  set o f  one disc (or  two
tapes) plus a complete user manual. The tape version
is limited to  cassette recorders with motor control.
SPELLWISE costs E12 on tape, E18 on disc and can
be obtained from :—
DATAWARE FREEPOST SWINDON SN3 48R

NEVER KNOWLINGLY UNDERSOLD -  PRICE FOR
PRICE, SERVICE FOR SERVICE

Computers
Special Offer — BBC .E3 +
cassette recorder +  5 Acornsoft
games f 3 4 6 . 9 0
ABC 'B' + E 4 0 8 . 0 0
Electron (ex stock) E l  13.00
Cumana Disc Drives

CSX100 £ 1 2 0 . 8 8
CSX200 E 1 6 3 . 0 0
CSX400 E 1 7 5 . 0 0
+ many more.

Eproms
Sideways ROM Board £36.00
2784's P . O . A .
27128's R O A .
8271's P . O . A .

SAE for lists— stale machine.
Add 80p carriage - small items. t7_00 carriage - large items.

Add 15% VAT to total

Access and Barclaycard telephone orders ID JANE on 0455 612139

S L e i g h  Computer Systems
SHOP
1 Coventry Road.
Hinckley, Leics.
Tel: 0455 612139

Printers
Epson RX80 f l  8 8 . 9 5
Epson RX80 Fir £ 2 1 3 . 0 0
Epson FX80 £ 3 1 6 . 0 0
Epson MX100 £ 3 6 6 . 0 0
Epson FX100 £ 4 2 4 . 0 0
Daisywheels from 1 2 5 0 . 0 0
Printer leads E 8 . 5 0
Paper (2000, sheers I £11.00

Monitors
Microvitec 14" f l  7 0 . 0 0
Sanyo's from f l  9 9 . 0 0
Saba TV/monitor £ 2 0 0 . 0 0

Accessories
Disc Interface f 8 5 , 0 0
Wordwise £ 3 2 . 0 0
Quickshot Joysticks from E5-95

OPENING SOON
15 Cross Street,
Sale, Manchester
Tel: 061-905 2144

R GARD Z
LANGUAGE LEARNING AIDS FOR
FRENCH, GERMAN & SPANISH

88e(3242 a i r m e w
sAcchra w (42749

As used in numerous schools and colleges these programs provide a
highly successful aid to modern language teaming Each cassette

contains a sophisticated control program and a comprehensive series of
vocabulary lessons which can be used in a variety of $elf-paced learning

and lest modes Words, phrases etc are displayed with all necessary
accents and speciol characters, different colours are used for MOSCUBMEt.

feminine ond neuter words ro assist gender learning

The programs ore suitable for beginners. 0-level and beyond as simple
commands enable new lessons in vocabulary or grammar to be created

by the user, edited as required, then permanently saved for toter use
Invaluable for homework and exam remsionl

Two cassettes are available for each language, together these contain a
vocabulary of thiousands of words, Level A provides 16 lessons in general
ubjects: Level B provides o further 16 lessons including adjectives adverbs

and fully conjugated verb lists
Available from your computer store or by mod order Price E9 95

Also Available -ANSWER BACK General Knowledge Quiz" Price E10 95

u m ,  a i m ;1111I1 I11111 :1II;:' Hi ' 111111 = r :I I I  :11111i i i i I I I I  f i f  i l l
• 0  •  P  •  r  •  W r  •  A  •  A ,  •  I F

)SM0S Software 1 Pilgrims Close, Harlington, DUNSTABLE. Beds I_LI5 6LX
Telephone (05255) 3942

the French Mistress
The German Master
The SOon•Sh tutor
ANSWFR BACK Quiz

I have a BBC
Mr/Mrs/Miss
Address

Please supply the following programs
Level A 4  E9 95 0
Level A a  se 95
Level A g  S9 95 0
(Seru0r) C  EC 95 0
lEtectron!Spec hum

,

The French M.stress Level 8 4  Se 95 Li
The German Mosier Level B 4  Se 95
The Spanish Tutor L e v e l  B 4it Se 95

computer (delete as necessary)

Post code
I enclose a cheaueipostal order for t  p a y a b l e  to KOSMOS Software

KOSMOS SOFTWARE
1 Pilgrims Close, Harlington. DUNSTABLE. Beds ILI5 6LX
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g t c 1 / 4 9 111  r  ATTRACTIONS
E 1 8 9 - 9 5

MEW- • • at i-Alikr". •
Ja4 i . e  A l a  t

C . , .  1 5  00 0 0 0  0 0 0
2 inaaam 0 0 0  5 0  00 0 0 0

‘,4•4 1 6 0  MI ISO 00 . 5 0  CO
4 Claaaaa 10000 too 00 0 0 0 0
5 Revolt 0 0 0 2600 000
a m o w 0 0 0 000 Oa 00
7 Poutaa ox l a  00ow m o o

500
6200
000

I  00,0 , 1200 300 300
IC

1 %MI 100 41400 28 1 00
12

GEMINI 10 X
FIDELITY

12mHZ Video Bandwidth
RGB and Composite Video

E 1 6 9 _ 9 5 +  VAT

=E195.44

STAR POWERTYPE
EPSON DX 100
„RAI 6100
DAISYSTEP 2000

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 AT R I X
STAR SIX 80
BROTHER HR 5
BROTHER EP 44

AtikAct ,

+VAT-=12.1 8.44

1  1 2 0 C P S  • Eli-directional• Logic seeking - Friction
tractor and roll holder
standard • Downloadable

dew c h a r a c t e r s  • Ultra high
resolution • 8 0  cols.

Credit Card
HOT LINE

01 -482 1711

- IBM PC version now
available_

41•1111111111W7----

14 INCH COLOUR MONITOR

LOOK!
N E W  LOWER PRICES ON

EPSON S TA R  &  BROTHER
DAISYWHEEL PRINTERS
BROTHER HR 15 E 3 4 9 . 9 5  + VAT-1402  44

E328.95 + VAT=-.E378.29
E369.95 + VAT ---E425.44

E325 + VAT-E373.75
£225 + VAT=E258.75

DOT M AT R I X  PRINTERS
EPSON RX 80 E 1 9 8 . 9 5  +VAT=E228.79
EPSON RX 80F/T £ 2 2 8 . 9 5  + VAT=E263.29

£384.95 + VAT=E442.69
£319.95 4- VAT=C367.94
£498.95 + VAT=E573.79
£189.95 + VAT=f218 .44
£3 1 9 9 5  + VAT=E367.94
f 498•95 + VAT--,E573.79

PRINTERS
£129.95 + VAT=1149.44
f l  29 .95  + VAT,E149 .44
E216.95 + VAT,----E249.49

Cables - Paper - Ribbons- Sheet Feeders-Tractor
Feeds - Interfaces - Call for Best Prices

Please Add E10 + VAT for Delivery
Post your cheques/P.O.'s to:

DATASTAR SYSTEMS UK
UNICOM HOUSE, 182 ROYAL COLLEGE STREET,

LONDON NW1 9 N N
Telex: 295931 UNICOM G

TAX-FREE EXPORT & DEALER ENQUIRIES WELCOME
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0M-TEC
AT LAST! BBCBASIC to run on YOUR CP/M

Computer

BBCBASIC(Z80)
Now available for the TORCH and DISKPACK

with full GRAPHICS
WHY STRUGGLE ON using OLD FASHIONED BASICs when you can have ALL
THE ADVANTAGES OF 8BCBASIC(Z80) on your computer?
Of course, we can't turn your computer's video display into a high resolution
colour monitor, but we can give you all the other teatutes of BBCBASIC

>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 ZBO 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(X), TABIX.Y), POS. VPOS and TIME

Plus ALL THE OTHER STANDARD COMMANDS etc.
You can copy any program written in older 'standard versions of BASIC
with little change OR you can write well structured and easy to read
programs like a professional.
You need never Say 60TO again. But we won't stop you.

Price, including postage, £95 *  VAT
TORCH version including SOUND and GRAPHICS M O  +  VAT

BBCBASIC(180) will run on any computer using CPA 2.2 or later
and a HO processor It comes complete with an Instruction manual. a
tutor on tile handling and configuration notes

Trade enquiries welcome
M TEC Computer Services MK), °Kends Road, Reepham, Norfolk

Telephone Norwich 870620

1.11m,arwl 1 1 0 1 3 ,

Maamaa 4 0 0 0 0 4 0 0 0 0 6 4 0 0 0
14 M K  3 0  33 a s  ,2  2 1 7 5
IS e m i t .  0 8 2  I I I  0 . 2

Pregtel Mailbox Nos 603870620

CONTEX
Professional Software for the BBC Computer

THE CONTEX SPREADSHEET
The Content Spreadsheet is DR of lire most versatile
spreadsheet mecums available for your e s t
computer. It will process virtually any financial or
statistical columo'row analysis calculations you
care to give it. Newts your home and office
budgets, process accounts complicated invoices,
lob costing, small stock control operations. financial
and statistical modelling. expense evaluattons,
foreign exchange etc.

loaded into your 32K RAM means there is no ROM
to install (which will save multiple machine
installations a small fortune!). Hundreds now in
use. Compare the spec. this revised, enhanced
version gives you'

Over 1,000 cells In opts 26 columns by 99 rows. Formulae, data or text into any cell. Individually
vaiiable widths 11.30 chrs) and decimal places for each column. Nine digit accuracy. Various
printer format options. Row and CD 1UM 0 insert or delete with auto formulae adjust. Use all BBC
functions, eg LOG. SIN. SOR. Many new 'unctions. eg. MAK MIN. SUM. discount factor. Auto
replicate lormulat and data with auto adjust. Variables Colour options. Save and restore to disc or
rape Four way scrolling Headings stay on screen, Edit, search, help, model limits Access to
OS,TIFS commands, rig. .DISC. .CAT. What-if modify command Reference any cell by its id or by
its headings Full instruction Ibooklet.

Cassette E9.99
Disc E12.99

TYPING TUTOR
Specifically designed for your BBC micro to teach and encourage you to fast touch typing.
Professionally enhance your keyboard skills with the 90 smoothly graded lessons and the tree
format option. Hundreds in daily use and recommended by adult educational authorities this
program will monitor your progress, intelligently check each line for errors and time you against the
clock in words per minute Optional audio key feedback, metronomic pacing and revised
performance targets. A i  0 keyboarditinder display for al/ lessons including those special ones you
optionally add to the course

Cassette 0_99
Disc E11.99

Fast delivery. Discs supplied are 51" please specify if 40 or 80 track required_
CONTEX COMPUTING lB51

15 Woodlands Close, Cople, Bedford M K 4 4  3UE.

1

Ii



:P/M

ACK

IL

sulufion
SIC

426.0.0,-126,80,80
1490 ENVELOPE 24,0,0,0,0,0,0.126

,-4,0,0,50,25
1500 ENVELOPE 34,0,0.0,0.0,0.126

,-10,-5,-2,80,80
1510 DIM In(5),g1(5),X1(5),11(5)

da(54),1)/(54)
1520 VDU 23,224412,248.246.248

412.0,0,0
1530 VDU 23,225,112.248,232,192

,64,360
1840 DATA 64,608,128,504,128,752

492,256
1850 DATA 192,496.256,320,384,480
1860 DATA 944.128,944,640,860,512
1870 DATA 816,256,752,624,L88.480
1880 DATA 624,400
1890 DEF PROCMAINLOOP
1900 REPEAT
1910 PROCMUSIC

:X/(13%)=X/(111)+61
:Y%(81)=11(6%)+T1
:MOVE n(81)01(111)
:8COL 0,1
:VDU 224
:NEXT
:PROCTIME
:PROCWIN
:UNTIL E21

2080 ENDPROC
,96,0,0.0 1920 IF C/03 2090 DEF PROCCHECK

1540 VDU 23.226,96,192,232.248,112 THEN 1940 2100 ON DZ GOTO 2110 ,2200 ,2290
,0,0,0 1930 IF INKEY (-102) .2380

1550 VDU 23.227,112,248464,24,48 THEN VDU 19,2,2,0,0,0,0 2110 IF POINT(fl+4801-12)00 S120
,0,0,0 ELSE VDU 19,2,0,0,0,0,0 :60TO 2150

1560 VDU 23,228,48,24,184,248,112 1940 IS:INKEYS (0) 2120 IF POINT(X1+48M-8)00 6/20
.0.0,0 :IF IS:" :60TO 2150

1570 D%=0 THEN 2070 2130 IF POINT(X1+4801-16)00 S/20
1580 RESTORE 3110 1950 8H% :GOTO 2150
1590 FOR II=1 TO 54 :1A2V% 2140 IF P0INT(XX+480/-20)00 SZ:0
1600 READ WIZ),D/(I11 1960 IF IVEY (-67) H%:.1 2150 IF POINT(XI+24,Y1-24)00 TX20
1610 NEXT :M1216 :ENDPROC
1620 ENDPROC :80TO 2000 2160 IF P0INT(X%+16.Y1-24)00 11=0
1630 DEF PROCINIT2 1970 IF INKEY (-98) H/22 IENDPROC
1640 H1=1 2170 IF P0INT(X%+32,Y%-24)00 TX20

:11/216 18010 2020 :ENDPROC
:V%=4 1980 IF INKEY (-105)VZ=3 2180 IF POINT(X%+40,Y1-24)00 .1%.0
;NM :NZ2-8 2190 ENDPROC
:0%22 :60TO 2000 2200 IF POINT(X%+48,Y1+4)(>0 S0
:EX=0 1910 IF INKEY (-73) V124 :60TO 2240
:C1:0 :NZ:8 2210 IF P0INT(X1+48,11-8)(0 6/20

1650 X/(1):16 :GOTO 2010 :SOTO 2240
01(1)224 2000 IF 11/21 AND 1.12.3 2220 IF POINTin+48,11)00 61:0

1660 X2(2):16 THEN D%=1 :SOTO 2240
01(2)2992 :6010 2040 2230 IF P0INT(X%+4801-4)00 SZ:0

1670 X1(3)960 2010 IF H/21 AND VI=4 2240 IF POINT(X/+24.Y1+8)(>0 T%=0
01(3)224 THEN DI22 :ENDPROC

1680 X1(4)2960 :GOTO 2040 2250 IF P0INT(X%+32.Y1+8))0 T120
01(4)=992 2020 IF HZ:2 AND V%:3 :ENDPRDC

1690 ENDPROC THEN 0/23 2260 IF P0INT(X1+40,n+8)00 11:0
1700 REM MAZE DATA :GOTO 2040 :ENDPROC
1710 DATA 208,4,800,4,608,68,256 2030 IF H122 AND V4 2270 IF POINT(X1+16,Y1+8100 T 0

,132 THEN DZ24 2280 ENDPROC
1720 DATA 674,132,512,196,576,324 2040 IF 6%0H% VDU 19,61+7,7,0,0 2290 IF POINT(XZ-16M-12)00 61=0
1730 DATA 512,996,192,932.848.932 ,0 :80TO 2330
1740 DATA 528,868.704,804,640,740 2050 IF U10V1 VDU 19,14+7,7,0,0 2300 IF P0INT(XX-16,11-8)00 S1=0
1750 DATA 384,676,8,504,72,320,72 ,0 :GOTO 2330

2060 VDU 19,VZ+7.15,0,0,0

ry
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Rollerball listing

From Page 152

1420 PRINT TAB(16.6):ISece;
1430 VDU 5
1440 ENDPROC
1450 DEF PROCINIT1
1460 VDU 5
1470 •FX11,0
1480 ENVELOPE 1,1,70,16,2,2,0,0

1760 DATA 136,400,200,640,264,504

1770 DATA 1000,304,1000,800,936
,400

1780 DATA 872,600,746.400
1790 DATA 320,64,640,64,400,128

,800,128
1800 DATA 320,192,560.256,432,320
1810 DATA 320,936,640,936,224,872
1820 DATA 720.872,416,800.592,808
1830 DATA 400,744,560,680.64.96

:VDU 19,141+7.15,0,0,0

2070 FOR 13%:1 TO LI
01%2X1(BI)
0101(6%)

:T/21441
:PROCCHECK
:GCOL 0,0
:MOVE X/(8%).)1(61)
:VDU 224+D%
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MUSICSOFT
M U S I C  SPECIALISTS FOR THE 32K BBC M I C R O

* T H E  S Y N T H  *  (0.S. . 0 + )
A very fresible and inventIve plograrn that'a highly recommendable.' • 'Or David Ellis.

& W M .  Oct 83 t. This 'synthesizer' program has features which to our knowledge are
unique. ALTER RHYTHM. The rhythm of a recorded melody may be altered by tapping
on a single key REPEAT. No need to play a phrase twice. great saving in space. REAL
TIME PLAYING. With alteration of volume. envelope and octave pitch as you Play a
note. EDITING. Back and forwards whilst hearing the tune INPUT. May 00 hesitant or
in correct t ime T IDY.  •Cleans up- inaccuracies ol  input on demand' NUMBER OF
NOTES. From 3000  for 1 channel to 1000  foe 3 etc .  Plus all the other synthesizer
programs do PLUS. IE sophisticated envelope editing (very easy). larger keyboard
used ITAB to  4o cursor) N o  secrets. user transparent Th is  is the program tor the
experimenter who wants to make HUMAN music rather than perform mathematical
finger dexterity exercises. THE SYNTH Cassette & instructions only f8_75 inc. P&P.

*  KEYBOARDS *  (OS. 1 .0+)
5 programs to turn your BBC into 5 real t ime keyboards. 1.3 simultaneous voices tin
Basic for easy understandingi 2. Single voice M C  with Pitch Bend. 3 3  simultsneous
voice W C  with Envelope control built in 4 .  Single finger Chord orgae ranging Over
the whole keyboard, 2  variations for each chord. 5. Chord organ 2 w i th  different
chord configuration. These are all separate programs designed for you to  use as they
are or in your own programs.
KEYBOARDS cassette &  instructions f  5.75 inc P&P

•  MUSICTOOLS *  (all OS.)
•MuSiCSOff 0,00 PrOdUCe exce i . ' en t  Alus,Crools I 'cassette a l l  in er, father
good value- IE &MM. Oer 831
Five music uti l i ty programs on one tape.
Tune Generator with dynamic graphic Keyboard & Stave display. Envelope
Command Explorer t l ie i fy easy to usel, Musical Symbols Graphic routine, Simple
single line organ with sophisticated controls. Over BO p romdures  lot you to use in
your programs already in working programs.
MUSICTOOLS 1 cassette & instructions f 5 ; 7 5  inc. P&P.

•  P I E M A N  ( a l l  0.S.)
"The best version of Simon I've seen. ir goes so much to (liter than musr"rQuote
bit a rival software firm?, Recommended for Primary a, Middle  Schools.
Not as simple as Simon! It  develops into a tun set of ear cleaning and musi‘al
concentration games.
PIEMAN cassette &  instructions £ 5 . 7 5  inc. P & P.

ACORN APPROVED
ALL P R O G R A M S  TRANSFER EASILY TO DISC,

Cheques and & f i ve ,  orders to.
MUSICS° FT, 12 Fallowtiold, Areipthill, Beds.

T•Wphone: 0525 402701
40 4 procir,rr?S on 4 0  frac,. 1 2 6  00
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1 1 1 7 1 M I C R O M A N1m1 computers 4 ,  \
l e r  ACORN SPECIALIST COMPUTER CENTRE 4 1 ;

ACORNSBC COMPUTERS:
AA orn Electron 2 9 9 0 0
BBC. Model B
BK. Model B D E S
Acorn Teletext Receiver
Acorn 5502 Znd Processor
Acorn 7210 znd Processor
Acorn IEEE Interface
B Renck
E l t r o n  Phi, I letirrlatic

BBC UPGRADES:
A-li I 4sarode (Fitioal 9 5 . 0 0
DES Interlace iFitied) 1 0 9 . 0 0
Speech Synthesizer 'Fitted) 35.09

PRINTERS:Lireon locuort
Epson EXI 00
Star Gemini l o x
Situ Delia 10

PW-1090A
Shinwe CP80
Sample Daleye heel Printer

TORCH COMPUTERS:
Z00 Disc Pack 7 9 0 . 0 0
Z.80 2nd Processor Card 3 3 9 . 0 0

NOW AVA I L A B L E  2 0 8 K  SOLIDISK
WE OFFER A  F U L L  RANGE OF SOLIDISK SIDEWAYS
RAM PRODUCTS INC. A SOLIDISK F ITT ING SERVICF

WE HAVE A RANGE OF BUSINESS & WORD
PROCESSING PACKAGES BASED AROUND THE BBC

& TORCH OOMPLITERS
ACORN APPROVED SERVICI, CENTRE

Our workshop offers a comprehensive servi,e including
Repairs and Upgrades by our  own  engineers

EDUCATIONAL &  INDUSTRIAL ENQUIRIES C O M E

Ali prices Include VAT.  Post & Pecking E9 ILareti
items] EI ISmali items ROM's etcl

RAINFORD INDUSTRIAL ESTATE. MILL LANE,
RAINFORD. ST. HELENS, MERSEYSIDE

PHONE 074488 5242

39900
489 00
225 00
199 00
29901)
325.00
375.110
59.90

295.00
374,95
zsacie
351.00
330.00
220 00
332 35

BBC FIRMWARE:
l ikee ROM 5 9 , 9 0
Watches. ROM 4 4 . 8 5
Viewaneet ROM 5 9 . 8 0
B-Base Database Disc 2 5 . 0 0
Uhrecak Spreadsheet ROM 1 4 , 5
computer Cowepts from 3 5 . 1 5
Toolstar ROM 3 4 . 0 0
Commstat EPROM 1 4 . 0 0
BCH.. ROM 9 9 . 0 5
Sidewise ROM 4 4 . 7 0
Solidisk 32g Sideways RAM 57,95
Solid isk stile. Extension 9 2 . 0 0
Solid HA 1211K Sidewava RAM

149.95

MODEMS:
GrepavirrarCemmster Modem

PO A

MONITORS:
Tierce RCS Standard
Microvirec Cub Standard
Zenith Green
1)esur-rs TV.Idonitor

221185
224 115
10925
265 GO

DISC DRIVES:
Pull mese ss.li•bl. P O A

115.4

CIFS
BBC Disc Upgrade

complete disc interface and DFS
•  Supports single and DOUBLE DENSITY
•  Automatic density recognition
•  Acorn compatible (beware non-compatible DFS)
•  Supports single and double-sided discs
•  Supports 40 or 80 tracks
•  Up to 256 files per disc
•  Firmware Format and Verify
•  Complete with manual
•  Simple to fit yourself -  everything you need is
supplied (including instructions!) No soldering -  just plug in

E 9 5  V A T

A vai iabie
ex_stock

NOWT

ar t%a ts i t e

e%-sv3c1

INTRODUCTORY OFFER - Special limited number of Supersl im Disc Drives -  Double Sided 40 track
(400K) complete with QFS J u s t  plug in and go for E269 inc VAT and carriage.

46 Middle St, Blackhall, Hartlepool, Cleveland.
Tel: Peterlee (0783) 872430.
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Rollerball listing

From Page 155 Geoff Turner° :UNTIL NOT INKEY (-99)
2600 PRINT 2930 CLS

2310 IF POINT(XZ-1601-16)00 S1.0 2610 PRINT 'This game simulates a 2940 PRINT
:SOTO 2330

2320 IF POINT(XI-1601-20)00 S1.0
plastic maze'

2620 PRINT 'with a number of ball
2950 PRINT 'Choose your skill level'
2960 PRINT

2330 IF P0INT(XWX-24)00 1120
:ENDPROC

bearings.'
2630 PRINT 2970 PRINT CHRS (130)"1. Easy

- two balls'
2340 IF POINT(XX+16,YX-24)00 1X.0

:ENDPROC
2350 IF POINTULYZ-24)00

:ENDPROC
2360 IF P0INT(XX-807-24)00 TITO

2640 PRINT "The object of the game
is to t i l t '

2650 PRINT 'the maze and steer all
the balls to'

2660 PRINT "the centre of the maze.'

2980 PRINT CHRS (130);12. Hard
- four balls'

2990 PRINT CMS (130);'3. Impossible
- invisible laze',

3000 PRINT
2370 ENDPRDC
2380 IF POINT(X1-16.11-44))0 SZ-70

2670 PRINT
2680 PRINT 'The gale ends when all

3010 PRINT 'when using the invisible
maze press':MO 2420

2390 IF POINTUZ-16,YX-8100 51.0
the balls'

2690 PRINT 'have reached the central
3020 PRINT 'key 'M' to make the maze

visible*
:60TO 2420 square.' 3030 PRINT

2400 IF POINT(1Z-1601)00 57..0
:SOTO 2420

2700 PRINT "1
2710 PRINT SPC OD:CHU (133):1PRESS

3040 PRINT CHRS (130):"CHOOSE 1,2
or 3. s ;

2410 IF POINT(XX-16,Y1+4)00 51.0 SPACE BAR.' 3050 aFX21,0
2420 IF POINT(M4M4.8)(>0 1I:0 2720 REPEAT 3060 REPEAT

:ENDPROC
2430 IF POINTM+16X+8100 11=0

: PROCMUSIC
:UNTIL INKEY (-99)

:CP.INKEY1 (0)
:PROCMUSIC

:ENDPROC 2730 REPEAT :UNTIL CS:"1" OR C$2"2"
2440 IF POINT(12014)00 11.0 : PROCMUSIC OR CS="3"

:ENDPROC :UNTIL NOT IMP (-99) 3070 CI;VAL (CC
2450 IF POINT(XX-8,1:14100 1I:0 2740 CLS 3080 IF CXE1
2460 ENDPROC 2750 PRINT THEN U22
2470 DEF PROCTIME 2760 PRINT 'Tilt the maze using the ELSE LX24

:VDU 4 following keys.' 3090 ENDPROC
:VDU 23,1,0;0;0;0; 2770 PRINT 3100 REM MUSIC DATA
:COLOUR 5
:TI.INT (TIME /100)
:PRINT TAB(16,4);TZ;
:VDU 5
:ENDPROC

2480 DEF PROCWIN
:IX.1

2490 IF n(1Z1)448 AND 1114(It)(520

2780 PRINT SPC (9):CHRS (134)r2
tilts left'

2790 PRINT SPC (9);CHRS (134);111
tilts right'

2800 PRINT SPC (9);CHRS (134):If
tilts up'

2810 PRINT SPC (9);CHRS (134);1?
tilts down'

3110 DATA 69,2,77,1,69,1,65,1,57
0,49,2.37,2,57,2,29,2,17.2
,49,2,57,1,49,1,57.1,65,1.69
2,69,2,77,1,69,1,65,1,570

3120 DATA 49,2,37,2,57,2,29,2,17
49,2,57,6,69,2,69,2,69,2

,45,2,45,2,45.2,77,2,77,2,77

AND n(IW560 AND n(IX)>464 2820 PRINT 3130 DATA 65,2,65,1,69.1.65,2,85

THEN I1z11+1
ELSE ENDPROC

2830 PRINT "The direction of t i l t
is shown by'

2840 PRINT 'the arrows at the bottom

.2.85,1.77,1,85,2,45,2.45,1
,37,1,45,2,65,2,57,2,49,2,49
,2,57.4

2500 IF IZOLIal 80TO 2490 right of' 3140 DEF PROCMUSIC
2510 URI 2850 PRINT 'the screen.' :CALL 1000

:ENDPROC 2860 PRINT :IF 71170:0 ENDPROC
2520 DEF PROCEND 2870 PRINT 'The time taken is shown 3150 at0X+1
2530 SOUND 3,1,100,10 by the clock' :IF QX:55
2540 FOR At=0 TO 600 2880 PRINT 'at the top of the screen. 3160 SOUND 1.2,NZ(01)+100,0%(01)43:PROCNUSIC :SOUND 2,3,NI(0%)+80,H(0%)43:NEXT 2890 PRINT :ENDPROC
2550 ENDPROC 2900 PRINT SPC (81,CHR$ (133);'PRESS
2560 DEF PROCINSTRUCTIONS SPACE BAR"
2570 PRINT TAB(9,0);CHRI (141): 2910 REPEAT

CHRS 11291;1ROLLER BALL'
2580 PRINT TAB(9.1);CHRS (141);

:PROCMUSIC
:UNTIL INKEY (-99)

This listing is included in this
month's cassette tape offer. See

CHRS (1291;'ROLLER BALL' 2920 REPEAT order form on Page 193.
2590 PRINT TA8(8,3):CHRS (130);"By :PROCMUSIC



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.
▪ so  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 CALLEDQ U I N K E Y. .
And for E49.95 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 B U T

HERE'S THE MAGIC!
Look at these diagrams:

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!
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YOU CAN TRY IT NOW!
Rest the fingers of your right hand on a table top.

Imagine the keys.
lb  write an "I" you press your Thumb and Index fingerdawn at the same time.
For an "L- you press your Thumb, Index and Little

fingers.
To write "Y" you use your Thumb, Middle and Ringfingers a n d  soon.
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 f a r
easier than learning to type. It's an addictive device,and I'm
starting to wonder how lever managed without one.-
-PETER WHEELER (in the 'Times Educational
Supplement') "a new user can start to touch type afterone
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 Qu i n key just return it
within two weeks for a full and courteous refund.

ONLY £49.95 (including VAT and postage & packing).HERE'S WHAT YOU GET.
* One Quinkey keyboard.
* Breakthrough multi-channel interface for up to four

keyboards (plug into analogue port).
t  Two new powerful software packages,PROG & WP

(described below).
* Comprehensive Quinkey manual.

"PROG" and "WP" (free with the Quinkey package) are
utility programs written specially for the BBC,

"PROG" enables your BBC to recognise and interpret
the signals from the Quinkey keyboard. It combines easily
with your application programs enabling you to use
Quinkey as a comprehensive alternative keyboard,

"WP" optimises Quinkey to work with word-
processing packages "Wordwise," "View" and "Edword" —
a perfect text-writing combination.
KEYBOARD RANGE.

All BBC "B" keyboard inputs generate from the
Quinkey, except the hard-wire key, "Break."
TECHNICAL DATA:
Loading length: 8(605. Running length: 8300.
No zero-page locations, al I ADC channels.
Interrupt service vector IRQ2V.correctly chained.
TESTED COMPATIBILITY
BBC Model "13"
OS1.2
BASIC I or BASIC 11 (unless using
NKEY with negative argument)
FS 0.90
View A1.4
ardwise 1.17

Edward

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 and
abilities are having with Quin key.)

Order from your nearest BBC Acorn dealer or by
sending in the coupon below, now.

ODD
microvitero

LI An (I ssociatecompony of the Hambro Life Group of Corn panics
31 Southampton Row, London Weill 51-1).

r r o :  Vector Marketing Ltd..Denington Estate, Wellingborough,Northants. NN8 2RIL.
PLEASE SEND:

001 Quin key pack(s)4E49.95

002 Extra keyboard(s) 4'429,95

003 E d u c a t i o n a l  Pack(s) C(•1E14E1.80
(Quinkey pack plus 3 extra keyboards

and additional "QUAD" software)
4 postage and packing E  2 .50

I realise that !can return the pack(s) undamaged within two weeks of
receipt of order. if 1 am not fully satisfied, fora complete refund.
Send more information about Quinkey in the classroom. 0
Ienclose a cheque made payable lo:
Vector Marketing "Micmwriter Ltd" for
Or debit my Visa/Access credit card No
SIGNED:
NAME.
ADDRESS.

Please allow up to 28 days for delivery. R e g .  no.1374069
microwritorUINKEY

mu.a.'84

•  •  •  •  •
LTHE BEST IDEA SINCE THE HUMAN HANDi



THE Voxbox
Recognises Voice,

Too
With the Voxbox voice digitiser.

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.
For information and sales. please cart tact:

Multiplex Computer Services
250, Eastern Road, Brighton BN2 5TA.

Tel: (0273)  6 0 6 8 6 0

GUARDIAN
SOFTWARE

presents for DISC OWNERS

SOURCE LIBRARY
MANAGER (SLM)

A new concept in ROM based software for the BBC MICRO
Features include:

•  Stores and retrieves any amount of BASIC and/or ASSEMBLER source
code, up to the full capacity of a disk 11001,1200k1.

•  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,
•  Wi l l  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 *It'

IDEAL FOR BEGINNERS AND EXPERIENCED PROGRAMMERS ALIKE
PRICE E36 (incl. p&p) or large SAE for Fact Sheet to:

GUARDIAN SOFTWARE
21 H a r v e y  Road, Walton-on-Thames,

Surrey KT12 2PZ.

160 MICRO USER September 1984

*  Q u a l i t y  computer cassettes
*  L e a d e r l e s s  tape
*  S c r e w  construction
*  P l a s t i c  library case
*  A p p r o v e d  by leading
Box of 1 0 . . .  E3.50 +  E l  p & p
Cheques, P.O.'s to:

HAYSTACK PERIPHERALS
5 Church Road,
Greenfield,
Oldham 0 L 3  71O.

Educational and Dealer Enquiries W e / c o m e \

COPY HOLDER
The DATAMASTER HaraCOpy Holder solves
that oldest Of problems, where to balance
Your copy whilst enter ing data or
programs.

Solid, all metal construct ion, designed
to stand steady and resist knocks and
scratches Wi th  non-slip. non-scratch
rubber  feet

Can suppor t  a whole book or
magazine or even a single sheet with me
help of the magnetic cursor which alSo
helps you to keep your place. Saves you
time and frustration_
Full money-back
guarantee.
Available only while
stocks last
Send cheque or
postal order NOW
for  EA.% to HALEWOOD PRODUCTS,
P 0  B o x  9, Nortr iwich, Cheshire CW9 7TP

Step by StepBASIC
0 r  • • •  i k a •  •  10.0.11 • • • • • • • •

software house

LIFELONG LEARNING LTD.
Dept EU. 55 MILTON ROAD,
CAMBRIDGE C134 IXA

And to the bugs a id the spaghetti'
With Step by Step BASIC you
;earn to write well-structured
programs from day I Programs
that work and that you can see will
work Colour. sound. graphics
!ilea sorting all Included
BBGEllectron edition (203 pp) £5.95
BBC'Electron program tape £5.50
ZX Spectrum edition (177 pp) £5.95
ZX Spectrum program tape E5.50
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From Page 99
5 REM (cI The Micro User

10 #FX9,8
20 *FX10,8
30 PROCinit
40 ONERRORMODE7:PROCerr
50 MODE7:PROCinstruct:M0DE2:0U23;

8202:010:0;:VDU5
60 PROCvar:PROCscreensetup:REPEAT:

RX.Ret4):PROCscore
70 IFRIs1PR0Cvi11ain(16,4)
BO IFR12PROCvi11ain(24.2)
90 IFR1=3PROCassasin

100 IFIMAPROChugo
110 IFsenU0G0SUB1000
120 IFkilleca:OPROCsive
130 UNTILFALSE
140 DEFPROCvar:FORco1X8IT04:go1dUc

o1Z)21:NEXT:go1dpost(1,1):616:goldpos
Z(1,21z638:goldposl(2,1):806:go1doos%
12,2):448:galdpos113,11416:go1dpost(
3,21.258:go1dpos1(4,112426:goldpos(4
,2)448

150 xpodI11:1060:xposX(212156:ypo5
V1171220:yposZ(2):739:Xl=640:M1448:R
I.RND(4):menI=7:printN:scorel20:hug
g=36:speen.32:CI:speed:killea=13:
save%20:distIo360:ENDPROC

160 DEFPROCscreensetup:OCOL0,4:MOVE
100,795:DRAN11801795:DRAW1180,100:DRA
11100,100:DRAW100,79518COLOOMPE100,
1000:DRAN1180,1000:DRAW1180,8001DRAM1
00,800:DRAW100.1000:YDU24,108:108017
2:787::PR0Chars:VDU4:COLOUR4

170 PRINTTA8(2,21:9C0RE:1;TAB(2,51
rENERP:•:COLOURI:FORcol%.9T016:PRIN
TTAB(col%,51:CHR$250:NEXT:VDUS:ENDPRO

x

ey

Villains listing

180 DEFPROCkey:PROChar
190 IFMEC OMED)=OPROCIan:ENDPRO

200 IFINKEY(-98)CX7--soeen:PROClove

210 IFINKEY1-67JCI:speen:PROCaovex
220 IFINKEY(-881H:speen:PROCeovey
230 IFINKEY(-104)DLT-speed7.:PROCsov

240 IFINKEY(-99)PROCgun
250 ENDPROC
260 DEFPROCsovex:IMUCV)1108ORCX

KU<108ENDPROC
270 PROCw)pe(X2,1a):11=X14.CI:PROCia

n:ENDPROC
280 DEFPROCsovey:IF(114%)>7870Rin

.011(172ENDPROC
290 PR0ColpeaU01)010MLPROCia

n:ENDPROC
300 DEFPROCoun:SOUND17,4,230,29:SOU

ND16,-15,7,29:FORco1/24TOOSTEP-4:MOVE

(XX4.32)+186N(CU*321,01-24):6C0L3,1:
PLOTI,S6N(CII#1030,0:PROCdel6y(colX):
NEXT:IFABSM2-26/-(y%-32)1(32AND(S6N
(a-U)NS6N(CMI4s0

310 ENDPROC
320 DEFPROCvi11ain(stepX,co1our%):8

tT1:REPEAT:co1WND(4):UZzoo1dposl(co
II,II:TOgo1dposI(co1X,2):UNTILgoldX1
colMO:vall:colLcolNIND(2):a.xpos
UcolD:colX:RND(2)tylayposI(colU:A%
.2:REPEAT

330 IFAWco1X2R02):UItxpasVco1%
I:colNIND(2):Uxyposnco111:0U25,4,
goldposI(yarl,11:goldpost(varX,2):18,
0,0,250:goln(varI)=0:A4

340 PROCho61:1Feenl>7.0PROCkey
350 IFA1=4ANDABS(UX-x%)<249ANDA3S(Y

%-yX)(:488%.0
360 UNTILRizOOR 8X=0 OR •enVO:PROC

mipetx%011:1FRI=Oscorel:scoreX+80:ki
IlegnkilledI-1:IFId.OANDADI4YDU25149
x%;yX-32:18,0,8,251,8,18,0,15,252:gol
dposX(Iiirl,1):a:goldposVvaa,2):yX-
32:gola(varUzl

370 IFIAR0UX=0:FORcolI.I1041UNA4
o1dUcoll):NEXT:IFUZ:0sen2.-2

390 ENDPROC
390 DEFPROChome:PR0CNipe(40%):dz

xl“SENN%-x%)*(stepItAZDIV2)1:421Vt-
(S6N(n-yl)sisteoZsAZDIV2)):VOU25,40
70%0IFAI=2PROCdu ELSEPR0Cyclu1

400 colX:RND(171:Ifto1l.8PROCshoot
410 IFALT2ANDOSNUI.1.12)-(xt4.32))<4

4ANDABS(IV2-81-(y/-32))(40A1.3
420 ENDPROC
430 DEFPROCvdu:VDU18,0,colourX,244,

8,18,0,3,245,8,18,0,1,246,10,8,18,04
olour%,247,8,18,0,1,248:ENDPROC

440 DEFPROC411:YDU18,0,colour%,244
38,18,0,3,245,8,18,0,1,246,10,808,0,
8,251,11,18,0,15,252,8,18,0,1,253,8,18
,0,colour1,254:ENDPROC

450 DEFPROCshoot:sparellg(31-RND(62
))*8:FORcolX=5TOOSTEP-5:MOVEId+32),(
4-16):6COL3,5:SOUNDL10,0,0,5:SOUND&I
1,1,255,5:DRAWM+324spare1X,111-32I
ilparelLPROCdelayIcolL:NEXT:IFABSso

are1l(32PR0Chit
460 ENDPROC
470 DEFPR0Chit:mearlied-IODU19,0,

7100DU4:COLOURO:PRINTTAB(1044era,5)
;CHR$250:VDU5

480 YDU19,0,004:ENDPROC
490 DEFPROCdelay(4):TINE=0:REIDEATU

NTILTIME>aLENDPROC
500 DEFPROCassisin:y%101:AWIIM)

4404:120:8ZOOELSExl=1110181=-40
510 UV:xLspareIX:xl:REPEAT:IFABS(s

pare12.91%)<distIANDAWPR0Crun ELSE P
RON:re

520 IFeenX):OPROCkey
530 UNTILABSIU%-a1(400RRX:00ReenV

0:PR0Cwipe(xt,4):1FRWscoret.scoreI
+100:k1llera=kil1ed-1

540 ENDPROC
550 DEFPR0Cassiss:VDU25,40X:yl:18,

0,4,229f(5*SBN(82)),8,18,0,7,230(5#8
GNIBV),8,18,0,1,231+151SBN(8701,10,8
,18,0,4,23205#SBN(8%)1,8,18,0,1,2331.
(5*S8N(8Z)):ENDPROC

560 DEFPR0Crun:PR0Cwipeia,41:a.x
Wft:PROCassass:ENDPROC

570 DEFPR0Chre:IFAI=OAWND(51+5
580 co1la9BN(2-(RND(5)-1)1#16:1FA9S

(4NolZ)-480))306colP0
590 PR0Cwipe(a0a):y%zyPco1LPR0C

assass:SOUND&10,2,6,4:FORcon:4700STE
P-4:MOVW+32+(66N(8%1132),4-28:6COL
3,5:PLOTI,S6N(81)4640,0:PROCdelly(col
1):NEXT:IFABS((4-26)-(11-32))(32PR0C
hit

600 A14%-1:1FAX:OBI.-BX:sparelX.so
areli-(56N(BV*40)

610 ENDPROC
620 DEFPROCcameover:PROCdelay170)1S

OUND17,59230,91:50UN016,-1597,91:1Fse
am-201.14:COLOURO:FORcolZ=9T016:PRINT
TAB(coll,5);CHR$250:NEXT:VDU5

630 FORcolZ=IT090:MOVEXI+32,11-32:R
EPEAT:varl:RND(3):UNTILvar%02:8COLO,
varl:DRAWRNO(1000),RNOI1000):NEXT:PRO
Cde1ay(425):ENDPROC

September 1994  M ICRO USER 1 6



Villains listing

660 printX.print1+1:IFprint%.5primt
%.1

670 ENDPROC
680 DEFPROChuge:81.1:U=hugoLK.16

:co1%=RND(2):Ifte1%.1xX.150ELSEeX.106
6

Vco1%).1VD1125,4,go1 dposncol%, 1) ;gal
dposUcolX,2);18,0,8,251,8,18,0,15,25
2

860 NEXT:ENDPROC
870 DEFPROChitable
880 •FX15,0

1030 DEFPROCerrlIFERR017 REPORT:PR1
NT' at line ":ERLEND
1040 ENDPROC
1050 DEFPR0Cinit:DIMgola(4),go1dpos

V4,2),xposX(2),yposX(2),H1V5),HIS(5
):FORcol%22T05:HISIcol%10D8P:MIX(co

690 IFY%).450yX.Y7.-(RND(3)05)ELSEy 890 01123:8202:00:001Fscoret(HIX( 1%).1000::NEXT:HIS(1)=IDEREKOW:HI7.(
1.1THRND(3)a75) 5) 80T0950 1).10000

700 REPEAT:IFWOAX.A%-lELSEIA.-1:V 900 La.0:REPEAT:UPIUW:UNTILscore% 1060 V0U23,224,96,176,96,32,48,120,8
24611(Y%-yX)a40 8,24,23,225,0,64,0,0,0,0,0.0,23,226,0

710 PROCeovehugo:IFBDOPROCkey 910 IFIA.5 6010930 0,0,0,166,227,23,227,48,48,112,9
720 UNTILBV.00R K.0:PR0Cwipe(x114 920 FORc01%.5TO UUTEP-1:111%Icol%18 6,96,96,96,224,23,228,64,8,12,6,3,1,1
IF8V.0ANDspeed%)4speen.speedX-7 HIX(col%-1):HIS(colX)=HIS(col%-1):NE1 ,0,23,229,14,31,31,14,0,0,0,8,23,230,
730 IFRI.0scoreimscoreIf50:ki11en. 0,0,0,0,4112,14,0,23,23110,01010,0,3,

killed-1 930 HIMU.scbre:PRIN1'CHRS1301Y0 1,7
740 ENDPROC U ARE RANKED NUMBER 10%:"CHR$129"NE 1070 V0U23,232,0,0,0,0,0,0,240,16,23
750 DEFPROCsovehugo:IFAX)On.-In LL DONE;INPUT"PLEASE TYPE IN YOUR ,233,14,26,50,34,34,34,34,230,23,234,
760 IFA8S((Y%-32)-(4-32))(32ANDAU NAME..",AS:IFLEN(AS))8 AS.LEFTCAS,8 6,13,6,4,12,30,26,24,23,235,0,2,0,0,0

.0PROChugefire ,0,0,0,23,236,0,0,0,0,0,0,101,199,23,
770 PR0CNipeIx%,y%):y%.yPVLVDU25, 940 HISILM.A$ 237,12,12,14,6,6,6,6,7,23,238,2,16,48

4,11:408,0,7,24918,18,0,4,255,81181 950 CLS:AS=CHR$132+C4RS157+CHR$12941.,96,192,128,128,0,23,239,112,248,248,
0,1,246,10,8,18,0,4,247,8,18.0,1,248: CHR$1414.CHR1130.0" VILLAINS HALL 0 112,0,0,0,16
ENDPROC F FAMEN:PRINTTA8(0,3):AWA8(0,4):AS 1080 V0U23,240,0,0,0,0,32,48,112,0,2

780 DEFPR0Chugofire:S0UND410,0,0,5: 960 FORco1%.1T05:PRINTTAB(9,co1NI) 3,241,0,010,0,0,192,128,224,23,242,0,
SOUND1/11,3,200,10:FORcolX.12TOOSTEP-1 ;CHRS(1284ND(6));HR(calt);STRINGSI2 0,0,0,0,0,15,8,23,243,112,88,76,68,68
21VIDU25,40%432;y%-32:25,4,Wa+10:: 0-(LEN(HIS(col%))+LEN(STRIIHIZ(colM ,68,68,103,23,244,62,127,0,0,0,8,28,2
8C013,2:PLOT85,1a,Y%-74:PROCdelay(col )),..1):HIS(col%):NEXT:PRINTTAB(9,17) 8,23,245,0,0,42,62,28,0,0,0,23,246,0,
%):NEXT:8X.0:ENDPROC ;CHR$133"Another Same 7 (YIN)' 0,0,0,0,0,0,99,23,247,28,8,28,20,20,2

790 DEFPROCwave:X2.640:YZ.448:Nave% 970 AOSETI:IFINSTR("YyNns,A$)20VDU 0,20,54
.waveVI:ki1lena13f(wave%*2):CL8:MOV 7:60T0970 1090 01123,248,65,119,0,0,0,0,0,0,23
E450,700:6C010.RND(6):PRINTNIAVE 1:ma 980 CLS:IFAS.4" OR AS.'n'END ELSE ,249,28,62,42,62,28,0,0,0,23,250,255,
veX:MOYE370,600:PRINT'COMPLETED.:a.0 ENDPROC 255,255,255,255,255,255,255,23,251,28
:FORcol%.1T04:1Fgolca(col%).1 990 DEFPROCwipe(a%,b!):VDU25,4,40 ,20,28,0,0,0,0,0,23,252,0,8,0.0,0,0,0

BOO IFbugd)0huga.huga-2 X:18,0,0,250,10,8,250:ENDPROC 23,253,65,99,0,0,0,0,0,0,23,254,0,
810 NEXT:NOVE370,500:PRINT'BONUS x 1000 PR0Cgas•over:NODE7IROChitable: 0,0,20,20,20,20,54,23,255,0,0,20,0,0,

1:UnscoremscorelqRNDI4)000.UX):F0 PROCiri5truct:MODE2:VDU23:8202:00:0:: 8,28,28
Rco1V.IT0IMMOVE3654.(co1%11001,400:VD VDU5:PROCvar:PROCscreensetup:RETURN 1100 ENYELOPE1,129,-15,-8,-3,10,10,1
U18,0,8,251,8,18,0,15,252:NEXT:IFdist 1010 DEFPROCinstruct:WCHR$132+CHR 0,126,0,0,-126,126,126:ENVELOPE2,1,0,
X)40d1stAzdist%-40 $157+CHR$1294.CHR$141+CHR$130e 0,0,0,0,0,126,-1,0,-3,126,126:ENVELOP

820 IF(wav4/3),INTIvav•/3)ANDsen% VILLAINP:PRINTT49(0,3)00TAB(0, E3,101-40,2,4,2,127,0,0,-5,126,126:
(7 6COL0,12:MOVE400,300:PRINT14. ENER6 4):AS:TAB(15,6)CHRS129'KEYS:1;148I13 ENVELOPE4,1,-1,0,0,145,0,0,10,0,0,-10
nmeraz7:speen232:VDU4:COLOURI:FORc ,101CHRS13311...LEFT°:TAB(13,12)CHRS ,10,0:ENVELOPE5,3,-1,0,0,150,0,0,10,0
o1X.9T016:PR0Cde1a05):PRINTTAB(col%,
5);CHR$250:NEXT:VDU5

13311...RI6HTI
1015 PRINTTA8(13,14)CHRS1331+...UP"

,0,-10,10,0:ENDPROC

830 PROCdelay(500):CL8:PROCaan:PROC 0118t13,161CHR$133')...DOVN"
bars:ENDPROC 1020 PRINTTAB(13,18)CHR$133'(SPACE) This listing is included in this

840 DEFPROCscore:VOU4:COL0URI:PRIN1 ...FIRE'CA8(7,21)CHR$129;CHR$1361PR month es cassette tape offer. See
14III9,2);scoreLVDU5:ENDPROC ESS (SPACE) TO START':REPEATUNTILSET order form on Page 193.

850 DEFPR0Cbars:FORco1lzITO4t1Fgold $."IENDPROC

From Page 161
640 DEFPROCsan:VDU25,411a01:18,0,7

,230(5*S8NICU),8,18,0,1,235+(5*S8N(
CX)1,8,18,0,3,236“5.5801M1),8,18,0,
4,237fl9S6NICM),10,8,18,0,1,238f(9
SBNINMENDPROC

650 DEFPROCbar:IFgoldnprint%12080T
0660ELSEVDO25,44oldposUprint%11);go
Idposl(print%,21;18,0,8,25118,1810,15
,252
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111I:1,111

020,8
,226,0
012,9
1300
5,230,
) 1 1 0  II
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HIGH QUALITY EDUCATIONAL SOFTWARE
Designed by teachers and programmed by experts tor your BBC B 1.2 O.S.
COMPRENOSILI? F u n  packed esercises o n  t w o  cassettes t o  improve French
comprehension. Includes Tit AS BIEN COMPRIS7. 'FROM LE VILAIN TROthrE LA PHRASE
CACHE(. IA GUILLOTINE and A TOI MAINTENANT which also allows you to enter, save learn
and randomly test your own vocabulary Suitable tor 1 3 .  t o  adult £14.50
UNDERSTANDING YOUR BBC MICRO With the aid ot  graphics. simple questions and
prociam srmulations. leery how your computer works and how to write programs This
package ol two cassettes includes a nifty Reference Guide which gives you instant intormation
on your screen about Basic Keywords. Suitable tor 124 t o  adult. E14.50

RAINY DAYS Stimulating word and memory games to keep your 9 to 14 yea, old usetullyoccupied for hours £7.50

EARLY READING BEDTIME TALES. Improve the reading skills and computer literacy el
your 6  to 8  year old with these delightful interactive stories. 0 5 0

EARLY READING ALPHABET SOUNDS. Provides essential practice for the 4 to 5year old
in recognising the sound of the lust letter associated with the randomly presented picture and
picking out that corresponding letter from a list f 9 . 5 0

PANCIA SOFT
Mere View House, Church Street,

Wincham, Cheshire CW9 SEP
Prices include VAT acid P&P

BASIC COMPILER
Available now for the BBC Micro.

A high performance compiler at a realistic price. Turns your
Basic programs into super fast 6502 machine code. The

compiler is very easy to use, and has the following features:
•  Accepts over 50 Basic keywords

•  Handles 26 integer variables
•  Ful l  integer arithmetic

The program is supplied on cassette with full instructions for
32K BBC Micro with 1.2 0.S.

Send chequesIPO's for f  I 7.95 or SAX_ for details to:

PARK SOFTWARE
26 Romilly Park Road, Barry, S.GJam., C F 6  BRO

SLIMMER StiLE OF
FiGE COLOUR
M121111TDAS
with cable for BBC Micro
Unrepeatable offer on metal cased
units with full manufacturers'
warranty.
14" model
20" model
14" High Res model
(very limited quantities only)
Also 12" High Res. green screen mono monitors at E89
VISION PRODUCTS, 9 CLAYMILL RD., LEICESTER. Tel: 35
(SAE for leaflet -  special terms for Education Users)

COMPUTER GARDENING PROGRAMS
Two amazing programs for your BBC Model B computer

GREENFINGER:GARDEN PLANT SELECTOR
Give your BBC Model 8 access to information on over 400 plants. You tell the compute r

about growing site conditions • soil type, sunlight, moisture. The computer finds
the best plants for you Plant desoptions, flowering time, growing conditions,

propogation methods etc.. appear on your TV screen

GREENFINGER:GARDEN LAYOUT PLANNER
Design your garden layout with your BBC Model 8 Build up a computer model of
your garden layout. Position buildings, walls, paths, patios, borders, flower beds,

greenhouses, trees and shrubs. The computer plotsa scaled plan on your TV complete
with areas of shade! Add and delete items, pan around the layout, file and retneve
your layout for future use. Save on expensive garden purchases and building work!

Programs supplied on cassette tapes vat, lull mstnktions. Each program cost 112 S'S inc. P& P.
Send cheque *nth order and name clad address rilLOCK CAPiTAIS) to:

Cambridge Applied Technology, 51 Hinton Road, Fulboum, Cambridge C131 5D7.
Also available from WH,SMITH 6 SONS LIMITED

PRINTERS
BROTHER HR 15
TRACTOR
SHE E TEL EDE 13
KEYBOARD

EPSON RX8OT
EPSON RX8OFIT
EPSON FX80E1
EPSON Of 100VT
EPSON A X I OOP/
PX80 TRACTOR

JUK I 5100

MANNESMANN TALLY MT BO

NEC 2050  118M PC)
OK! MICROUNE 82A
010 MICROT iNE 834
OKI MICROLINE 92P

SEIKOSHA GP1004

SHiNWA CP80

STAR GEMINi 10X
STAR DELTA 10

COMPUTERS
COMMODORE 64
COMMODORE 1541 CuSk
COMMODORE C2N CASSETTE
INTFACE 64-PARE L

APRICOT 2•0  -r MON
APRICOT 10M13

SANYO M8C555
SANYO M8C550

Top
SAVINGS

EX VAT
329.00
62.00

185.00
135 00

195
220
324.00
430 00
350.00

30 00

325.00 3 7 3 . 7 5
199 GO 2 2 8  85

725 00
255.00
395.00
379 00

165 00

175 00

199.00
329.00

152,17
165 21

32.00
59 50

1425
2295

INC VAT
379.65

71 3 0
212.75
155.25

224.25
253 00
372.60
494 50
402 50

34 50

833.75
293 25
454.25
435 85

189.75

201 2 5

228 85
378 35

174.99
189.99

36130
68.43

1638 75
2 6 3 9 2 5

795 9 1 4 . 2 5
695 00 7 9 9  25

EPSON 13X10 1 6 0 0  00 1 8 4 0  00

MAYFAIR MICROS
Blenheim House, Podmore Road, London

''%•••• S W 1 8  WU_ Tel:  0 1 - 8 7 0  3255

DUCKWORTH
HOME COMPUTING

EXPLORING ADVENTURES ON THE BBC MODEL B
by Peter Gerrard E6_95

This Is a complete look at the fabulous  world of Adventure Games for the BBC
Computer.  Starting with an introduction to adventures, and their early history.
it takes you gently through the basic programming necessary on the BBC
before you can start writing your own games.

Inputting information, room mapping, movement. vocabulary - everything
required to write an adventure game is explored in detail. There follow a
number of adventure scenarios, rust to get you started, and finally three
complete listings written specially for the BBC, which will send you off into
wonderful worlds where almost anything can happen.
The three games listed in this book are available on one cassette.

BBC PROGRAMS'
Edited by Nick Hampshire

This book provides you with a range of useful  and exciting programs for the
BBC Micro. Games, utilities, graphics and fimotional programs are covered.
The games include an exciting version of Star Trek, a full length adventure
game, Space Invaders, Battleships, Space Blaster. Brick Basher, and many
others. Among the ftmctional programs Is a personal information retrieval
package which enables you to create and manipulate up to 365 records. This
is a basic book for every user of the BBC Micro

Written by Carl Graham and edited by Nick Hampshire, publisher of
Commodore Computing International £ 6 9 5

Write In for a catalogue

DUCKWORTH
The Old Piano Factory, 43 Gloucester Crescent, London WW1 7DY

Tel: 0 I-4SS 3484
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UMIST, Manchester, Friday August 3 o S

Everything on display at the show will be
for sale - often at special low show prices.
So you'll easily be able to save much
more than your admission ticket in your
first five minutes at the show!

Get ready for the!

It was here, in June, 1983, that we held our first show, and it
attracted 12,500 enthusiastic BBC Micro fans. The UMIST
building is only five minutes from British Rail's Piccadilly main
line station - and there is plenty of parking space available on
the campus. In fact, it's an ideal conference location.

Hundreds of
new games,
educational
and business
programs, plus
all the latest
hardware
add-ons for the
BBC Micro and
Electron -  and
all for you to
try and buy.

EXHIBITORS INCLUDE
Acorn Computers. Advanced Memory Systems,
Aries Computers. Bucon. Cambridge Micro-
processor Services. Clares Micro Supplies, Clwyd
Technics. Computer Concepts. Corn-soft.
Cumana. Dynabyte Software, Enterprise Tech-
noloqv Computing. Feedback Instruments. Golem,
HCR Electronic Sales. Holiday Brothers. Kansas
City Systems. M.P. Software and Services. MRM
Software. M T.  Direct, M r  Floppy. Manchester
University Press. Micro-Aid.  Micro-Aids,
Micropower. Micro Simplex. Microware, Microvitec.
NSC Computer Shops. National Micro Centres.
News soft, Opus Supplies. Pace Software Supplies,
Specialised Education Software and Services,
System. Universal Communications, Video Elec-
tronics. Viglen Computers. Wise-Owl Publications.
Wizard Development.



elFTH great..
t 31) Sunday September 2

ems.
lac -
ikkvd
ioft.
•ech •

nsas
1RM
ester
Lids.

toes,
,lies.
ices.
E.Iec•
DM,

You'll find all the
answers to your
problems at our

Walk min
Forum

We are bringing back the much
talked-about feature of our first
Manchester show.
Throughout the weekend
some of Britain's top experts on
the BBC Micro and Electron will
be making guest appearances at
the forum, held in a lecture
theatre adjoining the two
exhibition halls.
Whether you're a beginner or an
experienced user, they will be
delighted to answer all your
questions.

On sate will be
BBC Micros, Electrons, Teletext adapters.
Torch disc packs. BBC Buggies, Second
Processors. 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

PLUS many thousands of software programs
- games. educational and business packages.

•

BBC MICRO

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
Valid fora minfmum of 10 people

SAVE MONEY with our
Special Travel Offer
Visitors to the Show can obtain cut-price rail
tickets from ANY station in the United Kingdom
For full details write to
Travel Offer, P.O. Box 1, St. Albans AL1 4ED with SAE
or Telephone: St. Albans 34475 quoting: The Electron
& BBC Micro User Show.

This voucher is worth 50p per head

1

By handing in this voucher
at the door you save 50p off
the normal admission
price of E2 (adults) and
£1.50 (children).
(Valid for a maKimum of 4 people)

10am - 6pm, Friday, 31 August
10am - 6pm, Saturday, 1 September
10am - 4pm, Sunday, 2 September



•
The Aries File

CRUSHED BETWEEN AN IRRESISTIBLE FORCE AND AN IMMOVABLE OBJECT?
If y o u r  high-resolution screen i s  V IEW,  VIEWSHEET, WORDWISE much  more. Several major companies
squeezing you from one side, and your a n d  many other applications. And i f  n o w  test all their products with ARIES-
operating system from the other, isn't it you ' re  a  scientific type, you can get B 2 0  to ensure compatibility.
time you tried the ARIES solution? access to a massive 47K of data stor-
ARIES-B20 i s  t h e  b o a r d  w h i c h  a g e  using the Acorn-approved ARIES
banishes forever the conflict between * F X  call.

% screen graphics and program memory.
"bad mode" and N o  room" becomeCOMPATIBILITY ASSURED
nightmares of the past when your Beeb
possesses this unique expansion.

Unlike "sideways-RAM" sys tems,
ARIES-B20 offers y o u  transparent
access to 20K of extra memory, replac-
ing the RAM swallowed up by the high-

• r e s o l u t i o n  graphics modes. The extra
RAM i s  swi tched 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

WHAT THE PRESS SAID
"the most exciting add-on"

- Times Educational Supplement, March 1964

"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

payable to:
Aries Computers
and forward to:

Aries Computers
Science Park. Milton Road,
Cambridge CB4 48H in223) 862614

PROFESSIONAL QUALITY

The ARIES range is designed to work
with all BBC Micros, not just some of

With the huge range of Beeb add-ons them. This means it has a  sensible
that are becoming available, compati- regard for the capacity of the power
bility has become a  real headache. supply and the natural variations in crit-
Every extra you buy your computer i ca l  timings between machines. All new
might lock you out  from a  host o f  ARIES products are subjected to brutal
others. even if it works with those you testing in extreme conditions before
already possess. t h e y  are released on the market.

ARIES-B20, designed by BBC Micro I n  quality of construction, the ARIES
experts, offers you true upgradeability. range sets a standard against which
In addition to the rest of the ARIES tam- others are judged. Custom-made con-
ily (the ARIES-B12 ROM expansion nectors eliminate the damage to the
board and the ARIES-B488 IEEE-488 B B C  machine caused by inferior pro-
interface unit), ARIES-B20 is compati- ducts. Units are electronically tested
ble with double-density disc control- before, during and after manufacture.
lers, second processors, ECONET, A n d  all this is backed up by the ARIES
hard discs, EPROM programmers and 1  year no quibble guarantee.

•a
•  Please send me (Qty.)

made •  (incl. P.P. & VAT)
•  I  enclose a cheque/postal order made payable to
•
•
:  Ar ies Computers for E.•
•  Signed•
:  N a m e  (block letters)•  ••  Address

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-B20 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: Mode l  'B ' ,  M O S  1.2.
Hardware plugs into CPU socket, software uses
one sideways ROM socket

ARIES-820(s) at E115 00

Post Code

A;r>rn Elf
BBC MO4
CP80 Pti
Disc OP(
Disc Duii
Disc Opo
G3 WH(
G3 Who
Circuit t
Star 10'
CANNC
Joystici
Prints(
Speech
Disc Di
WORD
Slow S

Wide 5 elealoi
AE for full A

4 8  Linby fl
Notts. MG'
Tel: 0602  I

These
Drive!

Sing,
Disc
PS P



CT?
BBC MICRO PRINTERS
BBC B I Free Recorder & Games)£399 Shims CPBO CTI £219
Electron £199 Olivetti JP101 £155
6502 Second Processor £199 Star Gemini 10X €229
Z80 Second Processor £299 Juki 6100 6388
Bitstick System £374 Epson RX80 FT £289

Cannon 1080 £339
DISK DRIVES

MONITORS Opus, Pace, Cumana
Sanyo 12N fag ACCESSORIES
Philips £89 Wordwise f39.95
Microvitec £229 VIEW f59_95
Sanyo Medium £227 Gratpad f143_75
Fidelity £217 Sideways ROM £45
JVC Medium f  199 Graphics ROM £33
JVC High £272 Disc Doctor £33
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5 00

S.P.ELECTRONICS
Acorn Electron E 1 9 9
BBC Model B 1.2 0 ,S E 3 9 9 . 0 0
CP80 Printer lino, Gabler E 2 2 9  .00
Disc Operating System E 9 6  .00
Disc Drives     f r o m  E175.00
Disc Operating System 0-Density   E 1 0 4 . 0 0
G3 WHO R M  PROGRAM (TAPE/   E 7 . 5 0
G3 WHO R M  PROGRAM (EPROM VERSION)   f  20.00
Circuit board lor R M  decoder Mk.3 (inc. Instructions;   E 7 , 0 0
Star 10X Printer iinc. coblei   E 2 7 5 , 0 0
CANNON Dot Matrix 'Woos NLO E 3 1 5 0 . 0 0
Joysticks (pa irl self centering analogue   f r o m  E17.95
Printer Cable !Centronics)   E 1 2 . 9 0
Speech Synthesis   E 5 5 . 0 0
Disc Doctor  E 3 3 . 0 0
W 0 R DWISE Word Processor   E 3 9 . 0 0
Slow Scan TV Circuit Board Program (inc. instructional   E 1 7 , 5 0

Wide selection of  software, books, leads, plugs. etc
At' for full list A l l  available Mail  Order 71flim48 Linby Road, Hocknall ,
Notts. N G  5  ?TS.
Tel: 0 6 0 2  6 4 0 3 7 7  ( a l l  prices include VAT)

All prices apply
while stocks last.

Carriage
extra

inc. P&P

32k BBC MICRO
ANTI-AIRCRAFT GUN SIMULATOR

NOW WITH
!FREEZE FRAME OPTION!!

SCREEN DIAGRAM

• t  %war e

inc. P&P
• 1 OD% Machine Code
• Hi-Speed Graphics
* Three winning score levels
* Sound onloff option during play
• Long range radar screen
• Scrolling. scenery
• Keys or joystick
* Freeze frame
• Re-set option

P O. Weis seri ty awn. chows 7 titer%
CHALLENGING-FRUSTRATING-FUN

7 ()BRIDGE ROAD TAUNTON
SOMERSET TA2 7PX

Send remittance (Cheque only please) with your order to:
BANANA COMPUTERS LTD.

P.O. BOX 193
HISTON

CAMBRIDGE C84
Please allow 28 days For delivery-

B A N A N A COMPUTERS L IMITED
YES PEOPLE ARE GOING APE OVER OUR DISC DRIVES

(Compatible with BBC MICRO)

E80 inc p&p
These Tandon TM 50-1 Single Sided. 40 track 100K, 54" Slimline Disk
Drives are supplied uncased at the remarkable price of f  80 Inc. p&p
Single Drive Cases El 2 inc. p&p
Disc box of ton Double sided, Double density with library box E20 inc.

p (limited quantity)

J .P.  M A G N E T I C S  L I M I T E D
HAVING TROUBLE OBTAINING QUALITY

COMPUTER LENGTH CASSETTES?
WE CAN SOLVE YOUR PROBLEM
10 x C15 for E4.50 +  50p  P & P

(CASH WITH ORDER)

We are specialists in the supply of bulk custom
wound audio/computer cassettes.

Trade and Educational Enquiries Welcome.

Competitive Rates -  Price List Available.
Contact us now: (0274)  731651

Unit 4, -  7 Mary Street, Bradford, BD4 8SIN.

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/CORDLESS PHONES. NOW IN STOCK

Wide range of books. software 'educational software specialist).
Showroom, demonstration facility. Prices include VAT, all items

available mail order. Personal Export scheme
Suppliers to Universities and all Nadine Schools

111 M I G H T Y  MICRO 141
SHERWOOD CENTRE

268 WILMSLOW ROAD
FALLOWFIELD, MANCHESTER

TEL: 061-224 8117

MONITORS

DISC DRIVES

D.A. COMPUTERS LTD.
BBC ACORN COMPUTERS IN LEICESTER

Specialists in hardware and software.
Fully authorised ACORN-BBC Dealer.

Complete after sales service - repairs
and maintenance contracts.

Two of the most useful utilities for the serious BBC User.
SCREEN DUMP ROM T h i s  BA page ROM will print out ant graphics screen

i BS used 'or all Micro User screar durnpsi (except tinnide 7) upright or sidewise, 1 .  n  2 or x  4
scale on a variety of monis printers includmg Epson. Shims, Star. NEC. Soiltacht KIX etc It will
also substitute up to eight shades of grey to represent screen colours. Mode I text and graphics
can be printed on the FXBD or D(100 only leg. lelextext scam). This Machine Code softwars
will give you the lastest pnnt out possible an your printer. Page ROM software means you haw
all the RAM available for your own programmes. Full documentation provided £20.00
MAONINECODE MONITOR ROM P r o v i d e s  powerful facilities for moni-

toring and debugging machine code and
BASIC programmes. Includes single step. break points. disassembly memory scan "window'.
search for string or byte sequence, memory move. etc. Also provides BASIC program search and
list variables. Extensive documentetion.E20.00

BBC Model A and 8 Microcomputers and Electrons always in sleek
PRINTERS BROTHEII .HRI 5 Daisywheel

EPSON FXBO Printers at
EPSON MOM Printers at
SIIINWA CPBO Printers at
KDC LOGITEC Printers at
CANON PW1OBOA
MICROVITEC 14' COLOUR - ST RES. ai
MICROVITEC 14' COLOUR - MED. RES el
MICROVITEC 14" DROUR•HIGH RES. at
TECO 12" GREEN SCREEN 118MHz Bandwidth)
PHILIPS 12' GREEN SCREEN
Single hoc 100K
Single Mitsubishi 400K
Single Mitsubishi 40.80 switdiable
Dual Mitsubishi BOOK
Nil  Mitsubishi 40/80 switchable

Also a wide range of Books. Sabi...ore and accessories for the B8C micro.
All our prices include VA -  but add E5,00 carnage tor heavy time (Printers. Monitors MO
Please call and roil our showroom et:-

D.A.Computers Ltd
104, London Rd., Leicester.

f412 00
£392.00
f 259 DO
£228.85
f 254 99
£318.99
E228.85
134185
E503.711
£107.00

E71.30
049.95
014.00
£228.99
f 409 00
£439.00

15 minutes walk from railway ;wheel

T e l .  ( 0 5 3 3 )  5 4 9 4 0 7  w „  close all day Monday and Sunday
otherwise poor Som to 5pm

September 1984 M I C R O  USER 1 6 1



notional Micrc:
tros,

We bring you the best
of both worlds .i•

for only
L206.96

...a combined portable TV
and RGB colour monitor

Here's an ideal answer to f o r  playing arcade games. And you
arguments about who should use c a n  also use it as a portable IN1,
the home Tv set. The superbly g M n g  you maximum mobility. Yet
engineered 14 inch Nordmende t h e  price is less than for many
hasbeen specially designed for c o m p a r a b l e  colour monitors — and
use both as a monitor and a y o u  get an RGB connecting lead
domestic television. Linked to your f o r  your BBC Micro as v,)ell.

BC Micro, it gives the crispestBBC's
possible reproduction of the
colourful graphics, making it ideal

168 MICRO USER September 1984

Other monitors available i
Zenith 12" Green Screen ..................
Microvitec14" Colour low-res ............
Microvitec 14" Colour med-res ...........
Microvitec 14" Colour hi-res .

We have selected three of the
most popular dot matrix
printers Al? allow you to
condense or embolden text.
offer high definition characters
and allow you to produce
clear-cut graphics and charts
Brother
HP5 (30cps)
Epson

(R I  i 100 cps/   £ 2 3 6 . 5 2
RX8OFT (incl. friction

feed)  E 2 7 3  91
For superb correspondence
quality printing you realk need
a daisywheel printer. Our
choice. one of our top sellers
can a lso  b e  u s e d  OS a  Superior
standalone electronic typetinter,
Silver Reed DC43
With special BBC

interface E 3 4 2 . 8 3
Without BBC

interlowe  C 2 4 9 • 4 8

E148.62

You can happilyoperuteo:nir
BBC Micro with a domestic TV
set. But more arid more users
are finding that for a really crisp
picture pr)u need a colour
monitor. We offer a monc,chroni
and three colour monitori
Zenith
12" green screen   0 0 4 4
Microvitec
14" CCACRit - IOW. res 189.05
14" colour -  nied-res £284.50
14 colour - hi-res. C 4 1 8 . 0 0
For the best of both wonkis
recommend this 14" set which
doubles as both a monitor and
a normal TV set
Nordmende
With BBC lead  E 2 0 6 . 9 6
With remote control and
BBC lead ,  C218S26

Sureshot: A really high quainy
joystick for the BBC Micro.
*  Self centering action.
*  Two fire buttons.
*  Rugged construction

E16.50

ne iude

............. 7 0 4 4

.......... E189•05
......... E284.50

........... ..... ....... E418-60

Wearily sel
that are ca.
interferenc.
AMS 3" d
AMS-3(S)
AMS-3lit 2
Curnana
CSX 100 si
CSX 200si
CSX 400 si
CS 100 sin.
CS 100E si
CS 200 sin
CS 2(r)E si
CS 400 sin
CS 400E si
CD 200du
CD 400du
CD 800 du
CD 4005

sixitchrik
CD 8005

switchat
New 1_014.
Pace stir
PSD1 10C
PSD2 20C
PSD3 411

track. 9.
PSD4 4fX

(80 trac
PSD5 20(

switcha
POD2 4)

(40 trac
PDD3 80

track, g
PDD4 do

track)
PODS do

track)
Each dm
blank disi
II -  the b
enables
progranv

SE
de
Cass(
Acomst
Collectoi
Databasr
Desk Dia
Forecast
Member
Personal

Maria.
View Pm
BBC Se
Home Ft
Record k
Diansca
Business

A
Gemini
Cashbo

4114
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dentres MAIL ORDER DIVISION
Phone 0 6your order 1 , 4 2 9  8 0 8 0On

24 hour4s answering service outside ofilicv hours Or  use ihe order form Iselin;
You (All also order via Prestel. Mailbox number 6142980fiR)

ro f  the
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charts

£148.62

£236.52

C273_91
knee-
"  need

se/ler&
Superior
e r r  Titer.

£342.83

£249.48

your
wk. 7V
! users
Art; crisp
UT
lochrom
rs

170.44

189.05
184.50
118.00
his
which

and

!06.96

8.26

16.50

Wean
that
merle
AMS
AMS1
N4S•,
Cuma
CSX1
CSX 2(
CSX4(
CS100
CS100
CS200

200
400
400
200
400

CD1300
CD 400

sortct
CD 800

ueitrt
Neu' LO
Pace el
P5D1 I(
PSD2 21_
PSD3 4

track,
FSD4 4(

l80 tre
F5D5

notch
MO2 4(

140tra
MD3 St.

tracks
PDD4 dr_

track)
PDD5 do

trackl
Etch &to
kink disc
11- the hi
enables
programs

lyseil high quality drives
'e cased in metal to avoid
Fence and date toss
3" disc drives
,IS) 100k single E185_25
!TI 2011k double E329.65
na slim disc drives
A./single ... . .  E141.55
)0 single  •  E183.35
X/single E 2 0 4 . 3 5
single E 1 6 0 . 5 5
'Esingie E 1 4 5 . 3 5
single E 1 9 8 . 5 5
E single ...•  E 1 8 5 . 2 5
single . . . . . .  L221,35
E single C 2 0 8 . 0 5
dual E 2 8 9 , 7 5
dual  £ 3 6 6 . 7 0
dual  £ 4 0 9 . 4 5
•S 40/80 track
lable dual E 4 4 5 . 5 5
S 40/80 track
iabledual E 4 7 4 . 0 5
W pnces!
im disc drives
Kik single C 1 4 1 . 5 5
Xlk single   E 2 0 1 . 4 0
)01 single (40/8(1
switchable) E 2 3 3 , 7 0
)0k single
ick)   E 2 0 4 . 2 5
)0k (48/80 track.
able)   E 2 1 3 . 7 5
)0k double
ckl   E 3 9 9 . 0 0
/0k double 140/80
witchable £ 4 7 4 0 5
oble (80

£396.15
•uble (40/80

E414_20
e comes with a FREE
: and a FREE Repko
esr selling utility that
DO to transfer
from rape to disc

Cassette based
Acomsoft
CJilectors Catalogue .  3:9.32
airabase   E 9 . 3 2
DeS4Diary  E 7 . 7 8
Forecast ,  E 9 . 3 2
Illembership Manager E 9 _ 3 2
Personal Money

Management ..  E 9 . 3 2
VON Printer Driver E 7 . 7 8
IBC Soft
Rome Finance  E 7 , 8 3
Record Keeler   E  10_80
Diamondsoft
Business Ac :ounts ..... . E14.05
Bexkle    E 1 0 . 9 2
Home Acco rnts  E 6 - 2 2Gemini
Cashbook E 4 6 . 9 2

This is a MUST for
programmers - take your
pick from 4.096 colours!
Let Chameleon bring your
programs to life with truly
authentic colours. Mix and
match the exact shades you
require to give new depths of
realism to your graphics.
Choose from all the colours of
the rainbow - and more! les
that simplkm... with thisamannr.„;
hardware add-on for the BBC
Micro. Phone for details.
RGB version   £ 7 3 5 3
TVversion .  E81.78

Sweet Talker (Cheetah). The
latest speech synthesis device
for the BBC.
* Easily fitted - no soldering.
*  Uses allophone system -

glues ten/united vocabulary
*  A l t  nomail BBC sound

features are unaffected.
*  Available now!

Superb a t  E20.43

A special low, low price for
this high speed floppy tape
system which requires
no interface t  113.7h

Selected business software
designed for the BBC Micro

Database 1 1 5 . 6 2
Easi Ledger E 1 5 _ 6 2
Final Accounts E 1 5 . 6 2
Graph Plot L 1 5 . 6 2
Home Accounts  E 1 5 . 6 2
invoice & Statements E 1 5 . 6 2
Maillist   £ 1 5 . 6 2
Payroll   £ 3 1 . 2 7
Spreadsheet    E 1 5 . 6 2
Stock Control     E 1 5 . 6 2
Word Processor   E 1 5 . 6 2
New Gemini
integrated accounts
Stock Control   E 7 8 _ 2 2
Invoicing and Sales

Ledger  C 7 8 _ 2 2
Nominal Ledger E 7 8 . 2 2
Purchase Ledger £ 7 8 . 2 2
Payroll E 7 8 . 2 2

1
I

All prices ea this page have been meluceW
by /0%(softwete) and 5% (heawere)

From the wide selection
available we recommend the
P e  Data Cassette
Recorder. Its fully compatible
with the BBC Micro and J3
guaranteed to prevent program
loading and saving problems
Plus free power pack and
BBC lead C 3 3 . 0 4

Micronet
We Invite you to join one of the
world's largest databases.
To join Micronet you need:
•  Prestel/Micronet

subscription E13.00/qtr.
This will be invoiced to you
by Prestel; application forms
included with each order

•  Hardware
*Modem 1000  E 5 6 . 4 8
or Telemod IF (includes
automatic transmitirecerve
switching)   E 7 3 . 8 7

•  Software
Cassettebased  E 1 3 . 0 0
or ROM based ,,  £ 1 7 . 3 5

Acorn Teletext Receiver
Enables you to download
programs and access the
Ceefax database ....• E185 .87

Pace Communications:
Commstar easy to use
communications ROM enables
BBC to 'talk' with other micros
(Modem required).   £ 2 8 . 0 9

Disc based
Acomsoft
Accounts Payable ' 1 1 9 - 5 3
Accounts Receivable •  E19•53
tricolor-1   ' 1 1 9 . 5 3
Mailingswtem • E 1 9 . 5 3
Order Processing  1 E 1 9 . 5 3
Purchasing   • E 1 9 . 5 3
Stock Control   ' E 1 9 . 5 3
ROM based
Acomsoft
Vew   E 4 6 . 8 0
BBC Soft
Ultraca lc     E 5 8 . 7 7
Computer Concepts
Printmaster   E 2 5 . 2 0
Wordvase   £ 3 6 . 0 0
Gemini
Datagem database E 1 0 1 . 7 0
Check for arsailczbility
Merlin
Scribe  * E 1 6 . 9 2
* Must have Acorn DES

4• • •num
Add 15% VAT to all our prices •  Carriage FREE

price and ouailbuliri guaranteed to 31/8/ 84 except u,here indicated.

a

kern

Our Top Tea
est Sellers

Chuckie Egg (A&F)
Plenty of thrills and spills in this progressive game
which requires a great deal of skill at the higher
levels E6.18
717 Flight Simulator (Dr Soft)
A vividly realistic simulation of piloting a Jumbo Jet
- written by a real pilot!   E 6 . 2 2
Fortress (Pace)
Astounding 3r) graphics and furious action as,
against fierce resistance, you guide your aircraft
against enemy bases.  E 6 _ 9 3
Micro Olympics (Database)
The much talked-about compilation of 11 Olympic
events. Great value for money  E 5 . 9 5
White Knight (BBC Soft)
Widely held to be the best Chess program for the
BBC Micro. . . . .  . . . . . . . . .  ...... • ........ ,  E/3.23
Ghouls 1Micro Power)
Dodge ghosts, spiders and other opposition in your
attempt to rescue the power jewels from a hauntedmansion. E6.22
Cylon Attack (A&F)
An interceptor pilot, you must blast the Cylons
with your laser before they reach your
mothership. £ 6 . 1 8
Omega Probe (Optima)
Widely acclaimed for its stunning graphics. You pilot
the ultimate spacecraft through unknown hazards -
a super-fast machine code arcade game.   E 5 . 1 1
Twin Kingdom Valley (Bug Byte)
Superb graphics, with over 175 different screens,
put this best-selling adventure in a class of itsown. E7.13
Killer Gorilla (Micro Power)
The all-time arcade blockbuster: scale the iron tower
to rescue the maiden from the gorilla.   E 6 . 2 2

ORDER FORM
Ae• t h e  t o .

[Attractive credit termsPtione for detail,

Allow up to-24 data forsoftware delivery.
Recce todirote roelhod of poyrnent• N a m e

f l C h e l o e  payable to A d d r e n  • •National Micro Centres
ArressiBerclaward No

Tel No •
&greet

Pooa ta:
NATIONAL MICRO CENTRES,
36 Si. Petersge6r.
Su,r6pon SKI  I H L

Intel
Qtd C

VAT 15%
Carnage F R E E
TOTAL

M U9
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1JK's LOWEST PRINTER PRICES!

EPSON RX 80 £189.95
EPSON RX 8Q £219.00
EPSON RX100 £329.00
EPSON FX 80 £317.00
EPSON FX100 £425.00

DOT-MATRIX

DOT MATRIX PLUS NEAR-LETTER QUALITY

r = = 1 : 1
WKA

r

ORDERED TODAY— DELIVERED TOMORROW

CANON PW1080A £249.00
DAISY-WHEEL

JUKI 6100
EPSON DX100

025.00
E356.00

ACCESSORIES
WORDWISE
PAPER (2000 Sheets)
BBC/PRINTER CABLE

£32.00
£12.00
£10.95

COPYALL DISK
•  Cop ies  ALL protected disks inc. tape to disk utilities
•  B e s t  on the market
•  Cop ies  from original to your blank disk £ 1 0 . 2 5

Educational, G'merrt plus O'seas Orders Welcome
Please add 1596 VAT. Delivery Pnntens E10•00- Paper £300. Other 50p
Printerland Unit 27, Estate Buildirugs Railway St, Huddersfield HOT 1 JP

TEL (0484) 514105

EPROM PROGRAMMER
FOR THE BBC

A very high quality product direct from
the manufacturers, contained in attrac-
tive sloping box with low insertion force
socket and neon indicator for program-
ming fitted as standard, the software
adopts the high efficiency method tot
programming 2764 and 27128. This
allows up to 100% faster programming,
software in machine code, supplied on
cassette and can be placed in epron 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 27128 eproms.
2. Copy eprom into memory and compute checksom.
3. Blank check eprom.
4. Program eprom Irom memory.
S. Verify byte by byte and compute checksum.
6. allow butler start area to be changed
7. All operating system calls may be used when in menu mode.
B. Semuintelligent 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 lbasic or machine code) to

be put into eprom with the necessary leader information to allow calling with a
*command. Downshitt routine to enable basic programs to be run is also supplied.

COST £46.50 please add 15% VAT [1.00 post and package
Also available RANVROM card 16 socket — details on request.

ORDERS TO
H.C.R. ELECTRONICS, Industrial Unit
Parker Road, Chelmsford, Essex CM2 OES,
Access Orders Phone:
Chelmsford 10245) 350188 24 hours

,

MUIC11104•C
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and w e r e  sure you will  be too. NIN'sts,f4

Please send me C o m m u n i c a t i o n s  packs at the t
of C13 9.95 each (includes VAT, post and packing).

Database Publications Ltd.
0  I wish to  pay by 0  Access 0  Visa

No.   e x p i r y  date

Signed
Name

Address

061-456 4151
that's the number you'll need for Microweb, the most exciting

bulletin board around for the BBC Micro.
On Microweb you can browse through the hundreds of

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 BBC Micro users.

So if you want to join in the liveliest conversation ever between
BBC 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 with
suitable software_

And if you're looking for the kit to get you started, why not
Pace's Commstar/modem combination?

AS M i c r o w e b  h a s  proved,  communications i s  t h e
fastest growing field in microcomputing, and we want
YOU to  be involved.

So we're offering a unique starter pack — the superb
Commstarimodem combinat ion f r o m  P a c e .  A n d  i t
costs just £139.95.

Commstar w i l l  t u r n  y o u r  m ic ro  in to  a  versati le
terminal  t h a t  w i l l  a l l o w  y o u  t o  a c c e s s  mic ros ,
mainframes, viewdata systems and bulletin boards —
including Microweb and Prestel.

The modem is ideal for making use of Commstar's
many exci t ing 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,

% P e t e

of Prestel/Micronet wil l  be8 weeks- in troductorv mernbegirt,sehrr
to ail readers whose orders arepostmarked before

October 1, 1984

otal price

I enclose a  cheque/PO for  f    m a d e  payable to

Post to:  Communications Offer, Database Publications Ltd,
Europa House, 68 Chester Road, Hazel Grove, Stockport SK7 5iVY

Please al low 28 days to, de0Yerrnommoommoommounnommomomommmo
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Micro Term listing

From Page 117

940 aheck_for_e
nd

950 LDA buffpoin
tI

960 CMP bufftopl
970 LDA buffpoin

th
980 SBC bufftoph
990 RTS

1000 .storechar
1010 LOY IC
1020 STA fbufftoo

11,Y
1030 JSR incremen

t_store
1040 RIS
1050 .fetchchar
1060 LDY 00
1070 LDA (buffpoi

nt1),Y
1080 PHA
1090 JSR incremen

t_pointer
1100 PLA
1110 RTS
1120 .keyboard_sc

an
1130 LDA 1145
1140 LDX 00
1150 LDY 10
1160 JSR OSBYTE
1170 RCS nokey
1180 TYA
1190 CMP 1129
1200 BCC not_fkev
1210 BED fley0
1220 COP 0129
1230 BED fkeyl
1240 CMP 1130
1250 BEG fkey2
1260 CMP 0131
1270 8E0 fkey3
1280 SEC
1290 RTS
1300 .not_fkev
1310 CLC
1320 RTS
1330 .fkey0 \  tog

gle copy to buffer
1340 LDA buffer f

lag
1350 EOR 01
1360 STA buffer)

lag
1370 PHA
1380 JSR toscreen
1390 LDY 00

1400 PLA
1410 BNE on
1420 .off
1430 LDA bufferof

1440 JSR OSASC1
1450 INY
1460 CMP 113
1470 8NE off
1480 SEC
1490 RTS
1500 ,on
1510 LDA bufferon

.Y
1520 JSR OSASCI
1530 INY
1540 COP 013
1550 BRE on
1560 SEC
1570 RTS
1580 .fkey1 \  out

put buffer
1590 JSR send_buf

fer
1600 SEC
1610 RTS
1620 .fkey2
1630 LDA 00
1640 STA operand
1650 IMP filing
1660 .4key3
1670 LDA OFF
1680 STA operand
1690 .filing
1700 JSR file0O
1710 LDA 07
1720 JSR OSNRCH
1730 SEC
1740 RTS
1750 .nokev
1760 SEC
1770 RTS
1780 •send_buffer
1790 JSR toRS423
1800 LDA buffstar

tl
1810 STA buffpoin

tl
1820 LDA buffstar

th
1830 STA buffpoin

th
1840 .output_1000
1850 JSR wait
1860 JSRfetchchar
1870 BCS alisent
1880 JSR OSORCM

1890 •check_xon_x
off
1900 JSR cetchar
1910 BCS endcheck
1920 ahar_receiv

ed
1930 CMP 017
1940 BNE xoff
1950 LOX 00
1960 SIX xon_xoff

_status
1970 .xoff
1980 CMP #19
1990 8NE nocode
2000 LOX #1
2010 SIX xon_xoff
status
2020 .nocode
2030 JSR display
2040 .endcheck
2050 LDX xon_xoff

_status
2060 BNE check_xo

n_xoff
2070 JSR toR5423
2080 JMP output)

oop
2090 .allsent
2100 RTS
2110 .toRS423
2120 LDA 03
2130 LDI 07
2140 JSR OSBYTE
2150 RTS
2160 doscreen
2170 LDA 13
2180 LOX 14
2190 JSR OSBYTE
2200 RTS
2210 .display
2220 PHA
2230 JSR toscreen
2240 PLA
2250 JSR OSNRCH
2260 RTS
2270 .fileop
2280 JSR toscreen
2290 LDA 012
2300 JSR OSORCH
2310 LDY 10
2320 .prompt
2330 LDA filename

sY
2340 JSR OSASCI
2350 INY
2360 COP 013
2370 BNE prompt

2380 LDA 0inputbu
ffer MOD 256
2390 STA filebloc

2400 STA paramblo
ck
2410 LDA ilinputbu

Her DIV 256
2420 STA filebloc

k+1
2430 STA paramblo

ck+1
2440 LOA 118
2450 STA paramblo

ck+2
2460 LDA 132
2470 STA paramblo

ck+3
2480 LOA .127
2490 STA paramblo

ck+4
2500 LOX lparambl

ock MOD 256
2510 LDY Ilparambl

ock Dry 256
2520 LDA #0
2530 JSR OSNORD
2540 aeroblock
2550 LDY 02
2560 LDA #0
2570 aeroloop
2580 STA filebloc

2590 INY
2600 CPY 01‘12
2610 BCC zeroloop
2620 LDA buffstar

tl
2630 STA filebloc

k+2
2640 STA filebloc

k+10
2650 LDA buffstar

th
2660 STA filebloc

k+3
2670 STA filebloc

k+11
2680 LDA bufftopl
2690 STA filebloc

k+14
2700 LDA bufftoph
2710 STA filebloc

k+15
2720 LOX 0fileblo

ck MOD 256
2730 LDY lfileblo

ck DIV 256
2740 LDA operand
2750 PNA
2760 JSR OSFILE
2770 PLA
2780 BED out
2790 LDA buifstar

tl
2800 CLC
2810 ADC filebloc

k+10
2820 STA bufftopl
2830 LDA buffstar

th
2840 ADC filebloc

k+11
2850 STA bufftoph
2860.out
2870 RTS
2880 .inputbuffer
2890 )
2900 PZ:PI+20
2910 [OPT opt!
2920 .fileblock
2930 J
2940 PZ=P2+20
2950 [OPT opt!
2960 .paramblock
2970 )
2980 MIP1+6
2990 [OPT opt!
3000 .filename
3010 ]
3020 SP1.1Filenam

e ?'
3030 PX=n+LEN(Sp

X1+1
3040rOP1 opt!
3050 .bufferon
3060 1
3070 SPWBuffer

3080 PIsPl+LEN(SP
!)+1
3090 [OPT opt!
3100 Aufferoff
3110 J
3120 SPWBuffer

Off'
3130 P!=n+LEN(SP

%)+1
3140 NEXT opt!
3150 END

This listing is included in
this month's cassette tope
offer. See order form on
Page 193.
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Sideways ROM expansion to 16 ROM s. all sockets software addressable

Unique t w o  circuit board design requiring the  minimum amount or  space
within the computer.

System can be purchased for  EXTERNAL or  INTERNAL use wi th the BBC
micro

• External board mounted i n  a  smart open based expose  bui l t  box, colour
matched to the BBC micro,

• N O  soldering. plug in deeign.

• P lugs  into the CPU socket using IC socket compatible pinouts.

• Fu l l  instructions provided.

• Buffered minimising the loading on the computers internal circuitry.

• M in ima l  power consumption when board fully populated.

Emily compatible with all ROM's/EPROM's.

AVAILABLE SOON O n  external system): RAM Expansion module.
Combined EPROM eraser/programmer module
Further ROM expansion modules.

PRICE iInclusive): External system ( 5 9 . 9 5  •i• E2 p&p
Internal system 147.95 C l  P&P

PAYMENT: Send your remittance Icheques2P0 only pleasel
with your order to:

•• •f•S
'  •

,K".•

EXTERNAL
SIDEWAYS S O N

EXPANSION

P.O. Bo.113,  Exotef,  Devon  EX4 7AF
SAE to, full details.

STAR GAZER
an exciting, new and sophisticated
Study Pack from Small School that
provides a  friendly introduction l o
astronomy for all ages.

A suite of matched study units teaches you
to recognise and name the constellations
and stars of the Northern Sky

In the Sky View program just type in your
latitude, date, time and direction of vrevv
and the VDU becomes a window to the
stars. Use the cursor keys to explore the
heavens from horizon to horizon. Press the
0-key and the constellations will be picked
out and named.

B0C I
EIrectron

All programs are menu driven and a special. integrated, 5 disc ueision is
available Istate 40/80 trackl.

Star Gazer is supported by a comprehensive 20 page manual with user and
background notes, star tables and a foldout map of the Northern Sky, packed in
an attractive, plastic case for the library shelves

Comments from field trials
-An excellent well set Dig package
"Mast •nioyable

Cassette version E9 ,95
51" disc version E11.95 P & P  inc.

1
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SMALL SCHOOL SOFTWARE,
Mail Order Department (M),
14, Saltmarsh Lane,
HAYLING ISLAND,
Hampshire P011 OJT.

The Original " N  E W A R  K "  TWIRGB Monitor

A A 4's -
Iemote c°-rs,/ AA
 Gtkindlq

(Electron)

Inc VAT " "  9• 4
n c o r , ) , „
'-ackage " ' e t e

ORIC
ATMOS

1
es 80

It  reSON -
c h a t a c t e r S

(BBC/Acorn)

(MSx)

tt'S an e p f
11GB

ttO

QL
141m08t)

The Package:
E249 .94  for a remote control 14" TV with
a computer lead — delivered to your door —
including VAT

(We even f i t  a mains plug!) and carriage
We have a LARGE range of GRUN DIG
models from 14"  to 26"  wi th or without
Teletext.

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/9a m-6pmL_

This120 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
E 12.50 COMPLETE FROM:

The Computer Room 206 Main Street
Newthcwpe Nottingham 0773 718578



Teletext listing

From Page 59

460 VDU 23,230,0,8,28,42,8,8,8
,0

470 YOU 23,231,0,0,0,127,0,0,0
0

480 YOU 23,232,64,64,64,66,70,10
,30,2

490 YOU 23,233,20,20,20,20,20,20
,20,0

500 YOU 23,234,96,16,96,18,102
,10,30,2

510 VDU 23,735,0,8,0,127,0,8,0
,0

520 VDU 23,236,0,252,252,252,252
,252,252,0

530 PROCassee
540 ENDPROC
550
560 DEF PROCsetline
570 IF Ynsetlinel OR topgFALSE

THEN top=TRUE
ibottoe=FALSE
:setline*Y%

580 IF YX=setlinel AND tops
TRUE
THEN topgFALSE
ibottom4RUE

590 ENDPROC
600
610 DEF PROCaraph(d)
620 LOCAL LI,L3,L4,L546,L8,s1
630 IF cX=96

THEN cl,g35
ELSE IF c%z95
THEN c%g96

640 agfcXAND L7F1-32
650 IF cX>g64

THEN L6=IgF
iclga-64

660 IF c%>=16
THEN L6=1.64F0
:cPcI-16

670 L8=1.6
680 IF cX>g8

THEN L4g&F
:cPc%-13

690 IF c%>=4
THEN 14=L4+LF0
idgc%-4

700 L5=L4
710 IF c%>112

THEN LIgiF
:dna-2

720 IF agl
THEN LIg1.101F0

730 L3=L1
740 IF separategTRUE

THEN L3=0

:L5g0
:L8=0
:LI=L1 AND LEE
:L4=L4 AND LEE
:L6=L6 AND LEE

750 VDU 23,226,L1,LE,L3,L4,L5,L6
L8

760 sI4C10
770 PROCoutput(s1)
780 ENDPROC
790
BOO DEF PROCdi4f(c1)
810 cl=cXAND t7F
820 cPcX-90

:IF cX>5
THEN cX=d-27
:IF c%>10
THEN c%g10

830 sIz1CI0+de81
840 PROCoutput(s1)
850 ENDPROC
860
870 DEF PROCprintic%1
890 clzdAND I47F
890 s%gb%f(c%-32)'8
900 PROCoutputls%1
910 ENDPROC
920
930 DEF PR0Cexpand(51)
940 IF bottoe=TRUE

THEN s%gsX+4
950 FOR KPOTO 3

:1(%?leX41/=KI7sI
:KM111+14%IgKrs%
:NEXT

960 ENDPROC
970
980 DEF PR0Coutput11%,
990 IF double=TRUE

THEN PROCexpandisU
:sZ4C08

1000 1809%
1010 18241
1020 CALL LC90
1030 FOR LlgOTO 7

:VDU 1,11?&COO
:NEXT

1040 ENDPROC
1050
1060 DEF PROCassee
1070 code%g&C90
1080 source480
1090 dest482
1100 loc=1184
1110 bit4:85
1120 put=1(86
1130 off487
1140 table=1188
1150 FOR pass=0TO 2 STEP 2

1160 P%scodeX
1170 (OPT pass
1180 LIPI7
1190 LDAIO
1200 .clear STA (dest),Y
1210 DEY
1220 8PL clear
1230 LDX:18
1240 LDAI128
1250 .init STA table-1,1
1260 LSR A
1270 DEK
1280 BNE init
1290 LDAIIFF
1300 STA off
1310 LDA117
1320 STA loc
1330 .outer
1340 LDAI7
1350 STA bit
1360 LDAIIIIFF
1370 STA put
1380 INC off
1390 •inner
1400 INC put
1410 LDY lac
1420 LDX bit
1430 LDA tsource,Y
1440 AND table,X
1450 BED neat
1460 LDX off
1470 LDA table,'
1480 LDY put
1490 OR A (destl,Y
1500 STA (dest),Y
1510 .next DEC bit
1520 LDA bit
1530 BPL inner
1540 DEC loc
1550 LDA loc
1560 8PL outer
1570 RTS
1580
1590 NEXT
1600 ENDPROC
1610
1620 DEF PROCload
1630 CLS
1640 INPUT 'hap  which fi le

,file$
1650 ScedIeLOAD 'ffileW 7C00'
1660 lanced%

tY%gcedXDIV 256
1670 CALL IIFFF7
1680 ENDPROC

This listing is included in this
month's cassette tape offer. See
order form on Page 193.
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MODULAR MICROCOMPUTER
CONSOLES FOR SCHOOLS,

HOMES AND OFFICES
Just 2 examples of our extensive range of
consoles. This system is easily adapted hi
suit your personal requirement and can
be readily expanded upon. The consoles
support your TWmonitor safely abmn
your micro and provide safe storage fur
disk drivels, cassette recorder, books etc.
The sturdy, well designed. mild steel
construction also enables your micro to
be stored safely underneath when not in
use.
All consoles are formed with double
bends to provide a completely sale 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 of other models.
Write or phone for full colour brochure
including dimensions and price list.

From f19.75 + VAT
TRADE, EDUCATIONAL ENQUIRIES WEI COME. DISCOUNTS AVAILABLE

& W BUNCE
Thorpe Industrial Estate, Unit 3, Crabtree Road,

Thorpe. Egham, Surrey TW20 8RN.
Egham (0784) 33555

IF
you don ' t  wan t  t o  use your  B B C  M I C R O - C O M P U T E R  fo r  l isting
ADDRESSES, learning ALGEBRA, looking up  your APPOINTMENTS,
preparing s imple  BALANCE SHEETS, playing your  o w n  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  f r iends,  es t imat ing  MILEAGES be tween  m a j o r  ci t 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 wi l l
grow, playing SNAP, doing SUMS, writ ing your personal TELEPHONE
DIRECTORY, telling the TIME from an elegant Sun-clock, displaying your
TIME-TABLE, testing your knowledge o f  WORD meanings, or  writ ing
your own XMAS card lists, all tailor-made for your own machine

A N D
at the same time obtain a luny integrated .SK-2000 program

package system capable of accommodating all your own programs
( S K - 2 0 0 0  i s  the most versatile system o f  compurer programming,

organisation and management available for the BBC
M I C R O - C O M P U T E R  backed-up by advisory, information and

patch-in services)

THEN
don't send a cheque for only f  SO to:

MILL SOFT
•HUMFORD MILL'

BEDLINGTON
NORTHUMBERLAND

NE22 5RT

for the most comprehensive suite of fully structured programs ever
written for the BBC-COMPUTER

ELSE
buy over thirty odd programs instead for a total cost of around f  500

REM
TAPE (please state Model A o .13.) • DISC (please stale format)
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8oft Option
I  PRICE SOFTWARE2
FOR BBC MICRO 81 ELECTRON

LATEST SOFTWARE
AT D I S C O U N T  PRICES

SELL BACK OPTION W I T H  50% REFUND

e.g. Your first purchase might be a cassette at say
C6•50, a saving on R.R.P. of  f  1•50. I f  within a month
you wish to  sell i t  back to us, we allow you £3.25 off
your next purchase.

Write or phone for our stock lists.'
SOF-I-OPTION
13 Edge Avenue, Grimsby,
South Humberside 0N33  2DD.
Tel: (0472) 751444_

Selection o f  slightly used software always available at
even greater savings. All programs are guaranteed
originals.
Blank floppy discs at unbeatable prices.

NIGHTMARE MATHS

0MAAA

EigiE.61 SOFTWARE
HIGH QUALITY CASSETTE-BASED

SOFTWARE FOR THE BBC

• = 1 1 1  M I C R O C O M P U T E R  (32K).
, O d •  • • • • 4 0  i t O e t

I1 c• 1

1 .  * 1

Get through the space-maze solving maths problems
on the way, but watch out for the comets. laserbolts
and meteors. High score table and extra 'sheets' for
the successful Thtee levels ot difficulty, with graded
hazards too. Age 10 upwards

PICTURE
Use this package to create new characters and
combine them in high resolution pictures. Characters
and pictures can be saved arid used in your own
programs. Sample character sets and pictures
included.

TILE ESTABLISHMENT AND
SHIPWRECKED
A two program package of simple teat advemures,
leaturmg fantasy environments. An ideal stimulus tor
creating wntmg and art.

coq

jeL9
Available from-

LOGICAL EDUCATIONAL SOFTWARE.
12, R o w d i t c h  Avenue,

Derby, DE3 3LD
(Please add 60 pence P • P to order total)
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Just what you've
been waiting for!

Now they're all together
-in ONE simple package

Word Processor: Ideal for
writing letters and reports.
There is a constant display of
both t ime and word count,
plus a words-per-minute
display to encourage the
buddling typist! A unique
feature is the double-size text
option in both edit and
printer mode -- perfect for
young chi ldren and people
with poor  vision.

Spreadsheet: Enables you to
use your micro for home
accounts or pocket money
records. It creates a display
of numbers in rows and
columns. Continuous
updating is possible, and a
changed figure can be
instantly reflected throughout
the rest of the spreadsheet.
Your results can be saved, to
be used for future updates,

II you want to start doing more with your micro than
just playing games, this package is your ideal
introduction to the four most popular applications for
professional coimputers. All the programs have been
designed for simplicity, so even a child can use
them. Easy, fully-detailed instructions are included.

Send for it today

* Word Processor *Graphics
* Spreadsheet *Database

W E  MB NE E l l  OM M B  NM 111 I 1 = = = = =

or can be fed into its
associated program

Graphics: Part of the
spreadsheet section, it lets
you draw bar charts, pie
charts and histograms to give
a graphic presentation of
your figures.

Please send me  c o p y / c o p i e s  of
Mini Office
•  I  enclose cheque made payable to

Database Publications Lid.
for f

I wish to pay by
O Access 0  Visa

Database: You use this for
storing information, just l ike
an office fi l ing cabinet. Facts
you have entered can be
quickly retrieved by just
keying in a word or  part of a
word. They can be sorted,
replaced, saved for future
use or  printed out.

0  BBC 'B' cassette
O Electron cassette
•  BBC 40-track disc
O BBC 80-track disc

Please sick box

f  5:95
£5.95
£7.95
£795

No  E x p i r y  date
Signed
Name
Address

1111  Post to: Mini Office otter, Database Publications.BEI Chester Road. Hazel Grove. Stockport SK7 5NY
•  go = = = = = = = = = = =  e m  = = = = =  E•



NEW FROM THE lik's No I SOFTWARE HOUSE
SYSTEMATICS BUSINESS DUOS

TURN YOUR BBC MICRO
INTO A BUSINESS COMPUTER

Especially for the BBC micro user, Systematics
introduce a range of business software that transforms
the BBC into a business management system.
The sales and purchase ledger takes care of cashflovv
problems. It controls ingoings and outgoings, keeping
accounts up to date and issuing statements and
reports at the appropriate time.
The stock control/invoicing duo monitors and
automatically adjusts stock levels, whilst issuing
purchasing recommendations. Furthermore this duo
makes invoicing fast and efficient, producing instant
invoices and credit notes.
Also available is the Info Master, a random access
database with user definable print-outs for managing
lists of all kinds.
Systematics experience in microcomputer software
development is second to none. Now, with this
experience, you can effectively tackle the space
invaders before dinner and your bookkeeping after!
Systematics "Business Duos" are available in both
cassette or diskette form to suit your BBC micro.
To order, use the coupon, or consult your local SI
dealer.

Systematics
International

SALES
LEDGER

PURCHASE INVOKINGLEDGER

RIGHT HERE
rystematics International Microsysterns Ltd.

Cleves House, Hamlet Road, Haverhill, Suffolk.
CB9 8EE
Tel: (0440) 61121 Telex: 99431 SIG

Please send me the following Systematics
Business Duos at £89 each. (Tick Box)

H  Sales ledger/purchase ledger
1 !
Please send me the Info Master at £49 (Tick Box)

L I n f o  Master
Please ado 61.50 p+p and insurance. Allow 28 days fcir del very.
I enclose PO/Cheque payable to SystematKs International
Number

NAME
ADDRESS

moat
CONTROL

Stock control/invoicing

I

Ala
dk aka' = e sI P  I P

l pI P

POSTCODE

L e = e d  N7).1450171

Systematics International Microsystems Limited, Cleves House. Hamlet Road, Haverhill, Suffolk, CB9 BEE. Tel: (0440) 61121. Telex: 99431 SIG.
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1 WAS very interested to read
details of the ct7F OS WORD
call to the DFS, in the article by
Miles Gooby in your June 1984
issue.

Having found that the perfor-
mance of disc transfers from
Basic is well below that which
should be possible, I  hoped that

I th is  was a solution.Unfortunately it wasn't, but I
• have discovered why the perfor-

mance is so low. Even better, 1
have found a method of improv-
ing the performance of the ci7F
OS WORD i n  many circum-
stances. (This applies to DFS
0.90).

I f  you time 417F calls, you
find that any action takes about
half a  second, regardless o f
circumstance. For example, to
read one sector (averaged over
many tries, without seeking)
takes 460 milliseconds.

Even more ludicrous, the
read drive status command
(4167, no parameters) takes 400
msec, and this i s  a  purely'
electronic operation!

As slated in  the article,
multisector operations are more
efficient, and the time increases
only a little for each additional
sector.

Clearly each D F S  call is
imposing an overhead of about
400 msec, and that is a lot ofcode.

After digging about in the
DFS, 1 found that on each call
the drive and head are selected,

THANK you for printing Mr
Flanaghan's letter on getting in-
verted commas to PRINT in the
June 1984 of The Micro User.

1 have for some time been
wortying my head over this, as I
have writ ten a n  analysis
program f o r  m y  husband's
business and wanted to be able
to call up a particular file of
ongoing information, from
within t h e  program, f o r
whichever consultant t h e
program was being run.

Improved performance
of &7F OSWORD

and the DFS loops until the
drive becomes ready.

Now "ready" depends on a
circuit ((Cs 83, 84, 85) which
sets a delay of .25 sec and then
waits until the index hole passes
by.

This allows the motor to
come to speed, and the drive
remains ready so long as the
disc is rotating.

Fine if the drive was stopped
when you called the DFS. But
this circuit, and the delay loop,
is triggered for every DFS call,
even if the disc is still running
on from the previous transfer.

The correct logic would be
not to do the select l f  the drive
number were unchanged and
the drive was still ready.

Now the good news. If you set
the drive number in an fcb to a
negative value (that is 128 to
255), then a l l  this code is
bypassed and the previously
selected drive is used.

Thus the drive number need
only be set if it is the first access
to the drive or after any action
which might access another
drive or the drive might have
slopped.

Actually the last case is easy
to deal with, because you get the
error &TO, "Drive Not Ready",
— so retry, with the drive number

Now, having obtained the
consultant's name at the begin-
ning of the program (AS), the
insertion of the lines shown right
has resolved my dilemma.

I  hope you approve of  this
letter written on a BBC B with
Wordwise and an  Olympia
electronic compact typewriter —
a system I  have found most
satisfactory. — Ruth Samways,
Ply-mouth.

P.S. I  always knew some-
thing good would come out of

set. The gains can be well worth
while.

I f  you alter the pertly code to
set the drive only on the first
transfer, i t  runs three times
faster.

1 was interested in searching
files f o r  the  presence o f
character strings (with only a
single sector buffer available).

This reduced immediately
from 460 msec per sector to 220
msec average. However for
specific applications like this it
was worth formatting the disc
with an interleave factor. Then
the time reduced to 62 msec per
sector, more than seven times
faster.

Interleaving is a method of
formatting the disc with the
sectors out  o f  order. F o r
example, i f  sectors are  for-
matted i n  t h e  o r d e r
0741 85 2963 i n s t e a d  o f
0123456789, there are 2 sectors
interleaved between every
successive pair.

The idea i s  t h a t  your
program can read a sector, do
some work on it, and come back
for the next one just as it is
approaching the head.

The 8271 is quite happy to
find the sectors out of  order.
The interleave factor must be
tuned to the  application.

Something good from Nuneaton
90 IF AS = *KEITH SAMNAY

S' THEN D$ = "IDATAS"1
100 IF AS = 'FRED BLOM'

THEN D$ = "'TATO'
110 IF AS = 'NARY JONES'

THEN D$ = "DATAP"
200 D=OPENUP Di
210 PRINTID,N,Wil :REM etc

etc etc
220 CLOSEID

Vuneaton, whatever Ter ry
Wogan says!

Multisector operations, and
hence LOA Ds and SA VEs, will
actually be slower.

I  would be interested to hear
lf other DP-Ss have cured the
problem, and more especially if
Acorn have changed later DFS
issues. Would you want a CP/M
system which took nearly hallo
second per sector?

Finally, one small point in
the toolicit routines. Line 2150
should be:

2150 ROR A: AND*. 1
The head number is 1  for

drives 2 and 3 on double-sided
drives. This has no effect on the
BBC Micro itself, but the discs
might be  unreadable on  a
machine using a diPerent disc
controller. — G .M .  Dougan,
East Linton, East Lothian.

Down
the Tube?
WHILE generally agreeing
with Alan Plume's enthusiastic
review o f  the 6502 second
processor and the Bitstik I  feel
he has  underplayed t h e
drawbacks and annoyances of
the systems.

Potential users must be pre
pared to find the great majority
of popular firmware, such as
Wordwise, not working when
the second processor is powered
up.

Turning the mains on and off
is inelegant. Why didn't Acorn
create an F X  call to enable/
disable the processor?

While obviously m a n y
software houses wil l  blame
Acorn, most o f  the problems
appear to be caused by non-
conformance t o  Acorn 's
published rules.

No doubt software houses
will be able to have a second
bite a t  the cherry by selling
second processor compatible
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ZOO
From Page 177
upgrades of  existing products.

As regards 110, the BitsIlk
lacks a n  input digitiser but
more importantly the highest
resolution hardcopy output
from the system is limited to a
Mode I  screen dump.

Thus the fine detail of draw-
ings cannot be realised in spite
of  t h e  i n f i n i t e  resolut ion
claimed fo r  the system. The
original Apple Bitstik had a
plotter driver. so why not the
Acorn one?

On the plus side, the new
Acorn DFS is a great improve-
ment on the old one and does
not hang up  while printing!
reading/editing long files.

View, a l though s l i gh t l y
unstable in scrolling at times, is
superb in the system.

RCPL recognises the spare
memory and a "high" version
isn't necessary. To my surprise
Watford's 1.3 DFS appears to
work in the system, although my
tests have not been very exten-
sive.

Bitstik's precision drafting
capability, is a joy to work with
and circuit diagrams a re  a
doddle once a  symbol library
has been created.

Users just  requiring extra
memory for word(wise) process-
ing should also seriously con-
sider the alternative packages of
Aries-B20 RAM expansion with
Wordwise-B20 o r  the more
expensive and versatile Solidisk
system. -  M . J .  M a y t u m ,
Bedford.

Microweb
standard
CAN I enter a plea on behalf of
all users o f  Acorn's Prestel
adaptor for Microweb to switch
f rom t h e  communications
standard it currently uses to that
of Prestel, V23 Mode.2.

I  have t r i e d  t o  contact
Micro web w i t h  t h e  Prestel
adaptor without any success at
all. I  note from your recent
issues t h a t  you hare  been
advocating t he  multi-mode
Nightingale modem.

I f  you were t o  make the

178 M I C R O  USER September  1984

suggested change, then all users
of the standard Acorn equipment
would be  ab le  t o  t a l k  t o
Micro web plus a l l  the other
Grapevine users, since they
would be able to switch their
modems t o  ; ' 2 3  w i t h  n o
problems.

I received my Prestel adaptor
only last week, after having had
it on order for many months.
Since advance literature was not
available I  had to take pot luck
that the unit would allow access
to tron-Prestel systems.

It does not (apart from B T
Gold), and so may I  warn
prospective purchasers o f  this
unit that i f  they want anything
besides Prestel, then they wil l
need a multi-mode unit, like the
Nightingale.

Another useful piece of infor-
mation prospective purchasers
might like to have is that, con-
trary to preliminary information
in the BBC Micro User Guide to
the effect that the Prestel unit
would use the 111,111z bus, it does
not. I t  uses the RS423 socket,
which will be a pest for anyone
using a serial printer.

That said, I  have no doubt
that the Acorn unit is very good
for its main stated purpose, to
link to Prestel. I  hope to verlfv
this when m y  user 1.61. and
password are sent to me.

Meanwhile could Micro User
please consider t he  above
suggestion? I  suspect many
people will buy the Acorn unit,
partly for the name, and also
because it is cheaper than multi-
mode units, hence with I /23
Micro web will not cast the non-
Nightingale users i n t o  outer

I RECENTLY bought Micro
Olympics. I  f i n d  i t  a n
exceptionally good program,
with good, smooth graphics.
and good sound effects.

The computer also puts up a
good challenge and so far I can
only beat it at hammer, discus
and occasionally high jump and
100m.

However, I  found one slight
point which I  think could im-
prove the game and perhaps save

darkness, as it does at present. —
R.D. Wright, Guildford, Surrey.
•  Microweb is very much an
interactive communications
medium — we want people to talk
to us as much as we want them
to hear what we've got to say.

In order to do this we listen
and talk at the same speed — 300
baud. We can't go faster for
technical reasons.

However Prestel doesn't
expect much user response and
can share o u t  t h e  speeds
differently. using 1200 baud
when it talks, and only 75 when
it listens.

Both systems have thei r
advantages. W h i l e  a t  t h e
moment Microweb is staying at
300 baud, we are strongly con-
sidering adding facilities for Pre-
stel type modems. In fact. all we
want to be sure of is the demand,
so if you want a I200/75 baud
Microweb. write in and tell us.

We would still recommend a
modem with multiple baud rates.
Considering their extra power.
they cost very little more.

Eprom
copying
IN a  recent advertisement
Solidisk claim t o  have sold
10,000 units. Even assuming
this to be a slight exaggeration,
there are quite a few Solidiks
around and now with the 256k
upgrade on offer this wi l l  no
doubt encourage further sales.

The system lends itself  to
eprom copying. We  a l l  know
there is no such thing as corn-

wear on the keys, and that
would be  a n  option t o  use
joysticks.

I  would be very grateful i f  it
would be possible to produce a
joystick version which I  would
be able to exchange for my pre-
sent one. -  Tom Lewis, St Erth,
Cornwall.
•  Whereas all keyboards are
standard, all joysticks are not —
we only wish they were. I t
would be impossible to write a

plete software protection. How-
ever there is a trade off  to be
made — the effort expended to
break the protection, o r  find
someone with the eprom you
need, the gratuity paid to let you
copy i t ,  photocopying the
manual. All this against the cost
of the legal purchase.

While a few folk will delight
in the challenge of breaking the
protection, mos t  j u s t  w a n t  the
software and are willing to pay.
But who wants to purchase an
eprom to offload it at once?

Software suppliers do nothing
to cater for this market, they _lust
complain about piracy.

Why n o t  o f f e r  Sol id isk
owners the epmm programs on
tape? The cost should reflect the
saving e p r o m s  and create
another outlet.

The majority of  micro users
do not begrudge the programmer
his pound offlesh, but they don't
want to  part with the whole
sheep. Wil l  any software house
give a  lead? — R.D. Esson,
Wembley, Middlesex.

•  Interesting point. So far we've
only heard o f  one company
offering their products at a lower
price for Solidisk users. Perhaps
it will catch on.

Need for a
DFS ROM

No Olympic joysticks

IF a disc interface is fitted, is
there any need for a DFS ROM?
I f  so, what does the ROM do?

This leads to a second point.
Where exactly, i s  the ROM

program to  cater for  al l  the
variations and sensitivity in all
available joysticks.

Apart f r o m  t h i s  f a c t ,
backward and forward move-
ment of the joystick lever at the
rate needed would cripple i t ,
and the buttons on a double fire
button stick are not sensitive
enough.

Sorry, your fingers are just
going to have to get stronger
and stronger.
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socket? I  am puzzled by this as
the User Guide says the ROM
socket is on the left hand side of
the keyboard.

In The Micro User I  hare
read articles and adverts about
internal ROMs. This contradicts
what is said in the User Guide. I
thought R O M s  a r e  l a r g e
cartridges that  plug into the
socket mentioned in the User
Guide. -  Kevin Lomax, Bolton,
Lancs.
•  Second point first. There are
lotsof ROMs on the BBC Micro.

The ROM socket mentioned
on the left hand side of the key-
board is supposed to go in place
of t h e  per fora ted p las t i c
rectangle there.

The socket is meant by Acorn
to take ROMs containing addi-
tional vocabulary f o r  your
speech synthesis chip, or alter
natively cartridge type programs
on ROM. Other firms are now
using the "ashtray" to tit a ROM
extension socket, allowing you
to change R O M s  wi thout
removing the micro's lid.

Then there are the amazing
sideways ROMs hidden away
under the keyboard. You have to
dismantle the micro to get at
these. They are Acorn's master
touch, giving the BBC Micro
incredible power b y  allowing
you instantly to turn the micro
into a  word processor, com-
munications terminal, machine
code development system and so
on and so on. Not only that, the
chips can share jobs Out with
each other!

Now one of  these ROMs is
the DFS chip, which like the
other chips, is a clever kind of
program. This allows the BBC
Micro to  make use o f  discs.
However i t  needs quite a few
other chips and sockets to do
this. The whole ensemble i s
called the disc interface.

Better
pilot now
I  ENJOYED the game Space
Pilot in the June 1983 Micro
User, but was disappointed to
discover that the program Joy-
keys (October 1983) d id not

work as negative Inkeys are used
to detect key closure, so I  did it
myself

Change l ine numbers 120,
160, 170, 180, 190, 890 and 900
to the following:

120PROCT:INADVAL(0) AND
3) 21 AND MB PROCS

160DEFPROCNCRODIIF ANAL
12)DIY256030 1101-RDIA(20/
14)

170IF ADVAL(2) DIY250180
VIO1+ROU(20/11%)
180IF ADVAL(1) DIY256(801

tonfROW30/11%)
190IF ADVAL(1) DIV256)180

nala-ROIA(30/Nt)
890IF ADVAL(1) D11)256(80

RI8DRM ELSEIF ADVAL(1) DI
V250160 MaDR%-2

900IF IADVAL(0)AND3).1 DR
IlaDRIM:40141a,YLV0O226:
PROCFO:SCOL4,0:SOUND0,-5,41
1:MOYER,YLVDO226:IF F(11 E
NDPROC

It's a  good game now! —
Richard Deakin, 5 1  Kalmia
Way, Forrestfield, Western
Australia.

Bye-ter
bitten
I DON'T know whether Mr Bye
(Micromail, May 1984) will be
relieved or disappointed to find
that I  am not a schoolmaster
and have no wish to give him "six
of the best" for his views. ( I
would reserve punishment for
the editors, and contributors,
who publish programs which
cannot possibly work!,)

I f  we are to follow the school
analogy though, I  would give
him a B— for not thinking things
through properly.

He i s  absolutely r ight  i n
thinking that merely replacing
GOSUB with PROC wil l  not
produce a  properly structured
program. The program on Page
63 of the May issue, which has
obviously been converted from
another version o f  Basic with

•  Want to write to Micromail? The address is: Micromail,
The Micro User, Europa House, 68 Chester Road, Hazel
Grove, Stockport SK7 5NY.

only the changing of GOSUBs,
provides an excellent counter-
example.

You can still see the gap in the
main program t o  al low the
GOSUBs to have the early line
numbers.

The real problem is that the
division into modules, whether
procedures or functions, comes
at the design stage, not when we
are writing the actual Basic
statements.

I f  the design has been done
properly the procedures will fall
out naturally, without any need
to put them in specially.

Is is, in fact, a  much more
natural way of thinking about a
problem. I f  we are telling some-
one else we say " I f  this is true
then do that" not GOTO_

Perhaps one o f  the biggest
problems fo r  hobby program-
mers is that most o f  us do not
design programs at all; we get
our pleasure from writing the
Basic code.

This lack ofdesign often leads
to over-complicated programs
which are difficult to amend or
debug. I f  programs are properly,
structured amendments a r e
relatively easy, and confined to
well-defined pa r t s  o f  the
program.

Printing mailing labels is, for
instance, a  self-contained task
and, f f  the job is contained in
PROCprintlabels, i t  i s  n o t
difficult to change the program if
the size of label changes.

I f  we mix the printing in with
the selection o f  labels to  be
printed we wil l  probably need
more changes and the whole of
the program will need retesting.

I f  we use functions and proce-
dures with the minimum of con-
tact with the rest of the program,
by using parameters and local
variables, we can gain a further
advantage.

We can, i n  effect, extend
Basic by storing standard tested
code for use in many programs
with n o  change except f o r
renumbering.

I now have a  collection o f
standard modules f o r  such
things as validated input, read-
ing the real time clock and draw-
ing circles.

When 1 bought the graphics

ROM I  was able to amend my
circle procedure and know that
the program remained correct.

I cannot think o f  any time
when a  GOSUB gives a n
advantage over a procedure, and
repeated use o f  procedures is
quicker than GOSUBs, f o r
which Basic has to search every
time they are used.

GOTO a n d  GOSUB a re
provided in  the language but
their proper use is, surely, to
allow us to convert programs not
designed by ourselves from other
computers. -  David H .  Wild,
Hemel Hempstead.

Sydney
user group
WE would be grateful ft- you
would inform your readers that
a new user group is to be set up
in Sydney, Australia, a n d
advise any interested persons to
make contact at  the Sydney
BBC Microcomputer User
Group, do Mr Stuart McCann,
500 Miller Street, Cammeray,
N.S.W. 2062, Australia. Te l :
Sydney 923 1137, — R. Stuart-
Harris, Killara, NSW.

Speedier
micro
1 HAVE discovered a method of
speeding up the already fast
Bee& Type:e:

?&FE45=255
and:

?&FE46=255
This accesses the timers for

the system V I A causing the
computer to virtually ignore the
keyboard and concentrate on
executing the program.

This increases the time for a
FORI%=1 TO 10000 loop from
7.5 seconds to 0.3 seconds,

This is ideal for a program
where a  l a rge  amount o f
processing is involved but i f  any
input is required it will need to
be reset to a more normal value.

Type:
?&FE45=14
?&FE46=12

These values m a y  vary

September 1984 M I C R O  USER 1 7 9
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10 REM Prime nueber gene
rat or

20 REM (c) B.Daulton
30 MODE'
40 VDU23:8202:00:0;
50 PRINTTAB(1015):CHRS14

1iCHR$130:"PRIME NUMBERS"
60 PRINTTAB110161:CHRS14

1:CHR$130:"PRIME NUMBERS'
70 PRINITAB13.101:CHR$13

1:1This program generates P
rise'

80 PRINTTABl3,121:CHRS13
1:Inumbers in the range 1 t
o 17160'

90 PRINTTAB14,20)"Press
the space bar to continue"

100 N.GETStIF 1$0" •  TN
EN 170

110CLS:PRINTTAB(5.5/;CHRS
134:"You will be asked to s
AecifY the"

120 PRINTTAB13,71:CHR$134
"first and last nuebers."

130 PRINTTA13(4.9):CHRS130
"To show all primes in the
specified"

140 PRINTTAB13.11/;CHR$13
0"range you should not spec
ify a range"

150 PRINTTAB13,131:CHR$13 500 INC DVIDCH:INC DVIDCH
0"of sore than 7001 5 1 0  LDA *1:CMP DVIDCH:BNE

160 PRINTTAB(5,20):"Press GOON
the space bar to continue" 5 2 0  INC DVIDC11+1
170 azGETS:IF 1$0>" T N  5 3 0  .GOON

EN 170 5 4 0  LDA DVIDCH:SEC:SBC LA
180 DVID.1170:DVIS472:DVI ST:LDA DVIDCHO:SBC LAS114.1:

DCH2103:DVISCH475 B P L  FINISH
190 NUM476:FIRST477:LAS

Tz&79:Count.1178:09RCH4FFE

200 FOR PASS z 0102  STE
P 2:1n.1(900

210 (OPT PASS

260 .Continue
270 CMP 112:8E0 Next
280 CMP COME PDIV
290 .Next
300 LDI 117:LDA 19
310 •Space
320 JSR OSWRCH:DEX:BNE Sp

ace
330 LDA FIRST:ADC 1148:JSR

OSWRCH
340 CMP 450:BNE PDIV
350 INC FIRST:JMP Next
360 .PDIV
370 LDA NUM:STA DVIS:LDA

DVIDCH:STA DVID:LDA DVIDCH4.
1:STA DVID41

380 LDX *16:LDA 10
390 .LOOP
400 ASL DVID:ROL DVID+1:R

OL A
410 CMP DVIS:BCC OVER
420 SBC DVIS
430 .OVER
440 DEX:BNE LOOP
450 CMP 110:8E0 NEXNUM
460 INC NUM:INC NUM
470 LDA DVISCH:CMP NUM:BM

I PRIME
480 JMP PDIY
490 .NEINUM

550 DEY:ONE AFTER
560 INC DVISCH:LDY DVISCH
570 .AFTER
580 LDA *3:STA NUMOMP PD

IV
590 .PRIME

220 .BEGIN 6 0 0  LDA DVIDCH:STA DYID:L
230 LDY DVISCH D A  DVIDC114.1:STA DUN
240 LDA FIRST:CMP 111:BNE 6 1 0  •CONVERT

Continue 6 2 0  LOX *16:LDA *0
250 LDA 13:STA DVIDCH:LDA 6 3 0  .LOOP1

112:STA FIRST:OP Next 6 4 0  ASL DVID:ROL DVIDfliR

•

OL A
650 CMP 110:8CC LESS1
660 SBC *10:INC OVID
670 .LESS1
680 DEX:BNE LOOP1
690 CLC:ADC *48

700 PHA:INC Count
710 LDA DYID1ORA DVIDO:B

NE CONVERT
720 LDA 119:SBC Count:TAX
730 .SPACE
740 LDA 119:JSR OSWRCH

750 DEX:BNE SPACE
760 .DISPLAY
770 PLA:JSR OSWRCH
780 DEC Count:BNE DISPLAY
790 JMP NEXNUM

BOO .FINISH
810 LDA *10:JSR OSWRCH:JS

R OSNRCH:JSR OSWRCH:JSR ON
RCH

820 RTS
830 1
840 NEXT PASS

850 MODE1
860 VD112318202:00:0;
870 COLOUR2:INPUT TAB1111

OPRange required.(First,La
st)",a,11

880 IF 8(1 OR a>17160 OR
Fa OR 8>17160 THEN 850

890 IF a DIV 2z a/2 THEN
A. a41 ELSE 017-a

900 CLS: TIME.0
910 PRINT TAB15,211PRIME

numbers between " ic"  ":1:1
920 PRINT
930 !DVIDCHzAt ?DVISCH.IN

T1S0R(A)1+10NUM.30FIRSTza
: !LASTz B

940 CALL BEGIN

950 PRINTTAB18,281:1Time
taken .  ":TIME/100;" secs"

960PRINTTAB(6,30WPRESS
SPACE BAR TO CONTINUE'

970 ZOGETS
980 IF N.  • "  6010850 EL

SE 980

From Page T N
slightly depending on what the
computer is doing.

By inputting low values the
computer w i l l  concentrate on
the keyboard and output will be
very slow. This enables you to
see how the computer forms its
characters.

Other strange effects may be
seen. Play a Mode 2 game and
in the middle o f  your game
press Break, T) 'e :

?&FE45=I
?&FE46=0
MODE 2

The screen that you were just
playing w i l l  reappear a n d
slowly clear. — L A .  Padgett,
Tewksbury, Glos.

FURTHER to ntv recent letter
on the subject o f  generating
prime numbers, I  have now
solved the problem o f  printing
decimal numbers f rom the
machine code program and
enclose a copy o f  my finalised
program (left).

Primes from 1  to  500 are
produced in 0.57 seconds while
the longest time taken over any
sequence of 500 numbers (up to
17,000) is about 1.35 seconds.

The first and last numbers
input may be odd or even. — B.
Daulton. Lincoln.
•  This correspondence is now
at an end — please! Editor.

Problem
cracked
REGARDING G. Black's letter
in the June Micromail concern-
ing keyboard costs

I  too suffered an intermittent
keyboard fault. I t  was not the
cost of repairs that daunted me,
but the time it took — six weeks.

So armed with a  soldering
iron, an ohm meter and a magni-
fying glass I  set forth. I t  soon
became 'apparent that several
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hairline cracks were present on
the printed circuit board under
the keys.

These were easily bridged,
and no similar further problems
have occurred. — A .  Moulder,
Rainham, Essex.

Good
value
MR TAYLOR (Micromall June
1984, page 182) complains o f
the high cost o f  disc based
software. He ;motes a price ofEl
for bulk purchases of discs.

While 1 ani sure that discs can
be bought for such a sum, all the
discs used by Data ware cost in
the order o f  £3 each and are
covered by a manufacturer's 5
year guarantee — this contrasts

with perhaps 40 pence for a tape.
Addi t iona l ly  o u r  d i s c

software utilises the superior
facilities of the disc filing system
and contains more data than the
tape. We have never had a faulty
disc returned — sufficient reason
for not using cheap discs.

I trust that this puts things
into perspective. — Les Peters,
Dataware, Swindon.

Dicey...
1 AM trying to program a game
called cricket where instead of a
ball only two dice are used.

On one die the data is " I " ,

"OWZAT" which i s  I b r  the
batsman. For  the bowler the
data is "Stumped", "Not out",
" B o w l e d " ,  " N o  b a l l " ,
"Caught", "Lbw".

I  know how to print random
numbers but can you tel l  me
how to print random words? —
K. Howell, Northampton.
•  We're not sure how you get
seven things on one die. Casting
our minds back, we reckon that
'5' was missing on the first die.

Notwithstanding, i f  y o u
know h o w  t o  generate t h e
random n u m b e r s  requ i red ,
simply use these numbers t o
index a subscripted variable. I t
sounds fancy, but Mike Bibby's
beginners articles i n  the  July
and August 1984 issues make
the ideas crystal clear.

In short, considering just the
second d i e ,  m a k e
dieS(1)="stomped"
die5(2),----"Not out" '  and so on.
Then choose the one you mean
to be dieS(RND(6)).

This w i l l  g ive you random
words.

Memory
fault
FIRST of all, add my name to
your very long list (reached 'No
room' yet?) of people who enjoy
your magazine from the first to
the last page.

When using the AUTO line
numbering sometimes a  white
dot appears on the screen. When
the line number 'lines' up with
this dot (about 1-2 pixels) the
numbering starts at 10 again.
Any sliggestions? (OS 1.201
DFS 0.90/BBC 100 drive).

In one of your articles it was
claimed that  *TV0,1 hardly
made a difference. This is true
‘for normal TVs, but i t  makes
quite a difference on TVs con-
verted into monitors.

The User Guide states that

If you want more from your MICRO

IT
A

UPGRADE TECHNOLOGY,  290A HighT p i a n h n r .  A A 1 C

U PG RADE'ing your BBC micro (model "A" or ''B") is the simplest, most cost effective way of dramatically
improving its capabilities. An UPGRADE gives you access to the world's largest library of professional software
and clears the way for future expansions by adding a Z80 A second processor 64K of  additional RAM, and a
flexible disk drive controller to your already powerful BBC micro. An UPGRADES ability to run TRUE CP/M
rather than a CP/M compatible operating system is one of the features that make an UPGRADE the sensible
choice. Couple this with its ability to handle disk drives independently from the BBC micro and your ability to
choose what  disk drives to use i 3 r ,  5-1" or  even 8") and you cart see why an UPGRADE is the only choice.
Software available to run on your UPGRADEd micro seems limitless. From wordprocessing to financial analysis
for the professional user, to Pascal or  Cobol for the serious programmer, all still capable of  using the sound and
graphics capabilities of the BBC micro. The choice does not end there though. An UPGRADEd micro can be
further expanded by adding up to three of  our option boards to the unit. There are boards available for expanding
the UPGRADE's  RAM, for providing further serial or parallel interfaces, additional disk interfaces for 51"  or  8"
disk drives. There is even a Winchester disk controller and an IEEE 488 interface option.
So i f  you d o  want more from your micro — UPGRADE it.
SPECIF ICATIONS
Processor -  n o  A running at 4MHz
Memory -  64K RAM (fully expandablel
Operating system -  CP/M (Supplied on disk)
Other operating systems available -  TURBO DOS
Disk drives supported -  3 r ,  5 i "  4 0  or 80  track double or
single sided. single or double density. Car be shared with theBBC micro,

P R I C E : E 2 9 9  + VAT

NOTE: An UPGRADE does not require the fitting of a OFSwithin the BBC micro.

Disk dr ive  capaci t ies wil l vary dependent on disk drives fitted
(example S i '  OD/OS gives BOOK storage),Keyboard -  As BBC
Graphics -  As BBC
Power requirements -  240V AC

Road, London N W 1 0  2EU.
-plc'. Te l e x  4 6 5 2 3 .  S y m s y s
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From Page 181
END is optional, so why do I get
'No Proc* in:

10 00 :  ENVELOPE 1,1,0,
1

20 REPEAT: 002 : PROCS
OUNDIN) : UNTIL N)80

30 REM  E N D
40 DEFPROCSOUNDINI
50 SOUND 0,1,635 : Ti t  I

NKEYI6O-N)
60 ENDPROC

— K. Pigge, The Hague.
•  Your problem with AUTO

• points to a definite memory fault

Dear Deidre,
Sorry I  haven't been in contact yet, but

Bob's been driving me mad. I  thought that
bringing him away on holiday to Scotland
would cure him o f  the obsession with his
thing but, alas, no such luck.

It started before we'd even left. I ' d
forbidden him to bring his micro or any
computer books — and especially THAT
magazine, the one with that unpleasant
Barry Tree. It was only when I accidentally
overheard a phone call Bob was making that
I  realised what was wrong. I was so shocked
that I  dropped the glass.

He was calling that awful Mike Cook
(you know, the one with the artistic way with
diagrams) and trying to find out a way of
interfacing his Beeb with the car's cigarette
lighter. I  soon put a stop to that.

The drive up wasn't all that easy. Bob just
sat there in the passenger seat watching the
odometer with glazed eyes. Every now and
then he muttered "so that's how binary
works" and gave a deep sigh.

As soon as we reached Fort William he
was o u t  o f  the c a r  and  in to  every
newsagent's hunting for the latest ,issue of
f‘ficro User.

I've never been so embarrassed in my life.
Apparently his nephew Nigel had told him
that there was a special Scottish edition of
Micro User called MacRo User so he was
asking for that.

Eventually I got him to the chalet. It was
beautiful, miles from anywhere (including,
sadlY, the loo). Now I know what the), mean
by communing with nature.

Anyway, t he  f i r s t  f e w  days were

182 M I C R O  USER September  1984

somewhere — or perhaps a U M
problem. Before taking it to a
dealer though, why not take the
lid off and press the chips down
firmly. Often the only problem is
the chips not seating properly.

END is optional only when
you don't have to have it!

If you have procedures after
the logical finish of the program
and there's no END to stop it,
the micro  w i l l  j us t  plough
through into the first procedure
(starting at line 40).

The important point to note is
that i t  hasn't got there via a
legitimate PROC call. When it
encounters the ENDPROC at
line 60, it hasn't come from a

PROC and so gives its plaintive
'No Proc' message.

Merging
MANY people have been con-
fused over the issue of merging
programs, over *SPOOL and
the like.

There is a much more con-
venient method. I f  you want to
merge the program in memory
with one currently on tape,enter:

PRINT -  (TOP-2)
We'll call the answer NNNN.
Then:

*LOAD"PROG" NNNN
to load the second program,
PROG.

marvellous. He  went a l l  over the place.
Skye, Ayiemore, Sauckiehall Street, we saw
Scotland in all its scenic beauty. Only one
thing worried me, Bob wasn't whining as
much as I  would have expected. And he was
spending longer and longer in the bathroom.

You wouldn't believe what he was doing
there. H e  was playing with the biggest
pocket calculator I've ever seen in my life.
Apparently it was a Blunt's pocket computer
with al l  the Basic functions necessary to
satisfy Bob ' s  obsession. C l i v e  h a d
apparently lent i t  him saying: "We're all
men of the world, use this i f  it's absolutely
necessary",

Of course I  confiscated it immediately
and soon Bob was back to his usual whining
self

I  thought that maybe searching for the
Loch Ness monster might keep him occupied
but I  should have known better. After an
hour he started grinning to himself and I
knew something was wrong. "I've got a
great idea for a computer game", he blurted
out before he could slop himself, "I'm going
to call it Nessy Hunt".

With that I bundled him into the car and
took him up Ben Nevis. I've found that i f  I
tire him out it gets rid of his funny ideas.

It was at the tourist information centre in
Fort William that, through the throngs of
tartan-trousered American tourists, I  saw
the notice advertising a guided nature walk
in Glen Nevis. Just the thing to keep Bob
occupied, I  thought, so there we were at 10
o'clock in the car park at the bottom of Ben
Nevis waiting for the ranger.

I'd expected a Scotsman called Angus or

When the programls have
loaded, you should f ind that
although you can see both
programs, each wi l l  use their
normal line numbers.

To r e m e d y  t h i s ,  t y p e
RENUMBER —  a n d  t h e
programs should have merged.
— Richard Browning, Bishops
lydeard.
•  Your method is ,  i n  fact,
shown on page 402 of the User
Guide, but let's face it, that's a
long way to plough through for
it!

On d isc  w e  reckon t h e
*SPOOL method to be far the
best, but for tape the method
you describe is easier.

And finally, w i t h  tongue firmly i n  cheek

Looking for MacRo User!
Jock in a kilt or something, but the ranger
who turned up was wearing jodphurs, had a
Birmingham accent and was called Walter.

Well the journey up the valley was
fascinating. Walter really knew a few things
about w i ld  flowers. Fragrant orchids,
butterworts, mountain saxifrage — he
showed us them a l l .

Of course it was too good to last. As we
were coming back down we passed through
a quiet, lifeless wood.

"Like M i rk  wood", Walter murmured.
"Oh are you a Tolkien fan?"! asked. "Not
really", he answered, "I just play the Hobbit
on my Beeb".

Well it was like a starry saxifrage to a
deprived botanist. Bob was in like a shot.

"Have you had trouble with Thorin?
Alice did".

And that was the end of the nature walk.
The rest of the trail was ignored as Bob and
Walter rambled on and on about the Beet,,
adventures and micros in general.

And that's how the holiday has turned
out. Bob now spends all his evenings in the
Tartan Haggis with Walter, knocking back
heavy and discussing a  map-reading
program and a bagpipe tutor for the Beeb.

So once more I 'm a micro widow left
wondering what's so funny about a "loched
file".

Next year it's Blackpool. See you soon,
Andrea

P.S. You'll never believe it, but Bob and
Walter have actually sold a program. les a

follow-up to  Micro Olympics, called the
MacRo User Highland Games.
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LOW PRICES

1111111111111111

C.J.E. Microcomputers
Dept (PCWE P n i r t o n  Road, Worthing
W Sussev BNI1 2EN 109031213900

CANON PIN-10130A
Near letter Quality Printer
NLO Mode 23 x 18 Matrix: 27 cps
Draft Mode 11 x 9 Matrix I  60 cps
Full range of Epson FX 80 Print Codes
Friction & Tractor r-eeo
Centronics Interface Standard
CANON PW-1156A (Accepts 15" Paper) Available

CANON P%V-1060A 1295.65 + VAT - C340.00
CANON PW-1156A E391.30 * VAT = C450.00

PACKAGE PRICE tor BBC MICRO/DRAGON /ORIC
CANON PIN-1 080A C...1•E• PRINTER PACKAGE i'365.00 ale. VAT
CANON PW-1156A C.J.E., PRINTER PACKAGE t470•00 Inc. VAT

Spacial AS 232 Prinler Bargain
STAR DP8480 (8' Printing) E197.00 Inc. VAT

Ideal for BBC/Newbrain/1-1X20 & Spectrteri Int. 1
Phone for full specification

C.J. E. Micro's BBC Printer Packs
For Star, Canon & Juki Printers include •

1 The Printer
2. Delivery by Securicor
3. Cable to the BBC I 3 Metres
4. Screen Dump Progam (MC Sourcel
5 Text Dump Program
6. Function Key set up Program For use with WORDWISE
7. Function Key Label Pnnting Program. For use with above.
B. VIEW Pnnter Driver
9_ 100 Sheets ol Pape(

10. Mains Plug with 3 Amp Fuse
11. Booklet giving details of using the printer with a BBC
12 Character Defining Program tor Downloadable-character•set

C.J.E. Printer Packs for other micro's include:-
Printer, Cable, Paper, Mains Plug & Delivery

I F  I  I 1-I  I  I  ITHE PRINTED WORD
zitor

BBC MICROMODEL B £399.00
Electron 099.00

BBC Micro Model 13 with Disc Int. E469 00

Large Range of Accessories including Disc
Drives Printers Monitors always in stockPrinter Cables
BBC to 36 Way Centronics Type Connector
Dragon to 36 Way Centronics Type Comector
OrPc to 36 Way Centromcs Type Connector
Torch to 36 Way Centrortpcs Type CorprtectorSerail Printer Cables
BBC to 25 way D type
EPSON 1020 to 25 way 0 ripe
NEWBPAIN to 25 Way 0 Type
25 way D type to 25 way D type

Blank CIS/CND Casselles Ten for E4 50 ANY MIX
Send SAE for F a  Pro& List

VAT INCLUDED WHERE APPLICABLE
PHONE/CREDIT CARD ORDERS WELCOME

Postage 50p per order or as stated
24 Hr Secuncor Delivery

for Printers/Disk Drives MOO
(SHOP/WORKSHOP CLOSED MONDAYS)

EXPORT ORDERS WELCOME

RING FOR SAMPLE PRINTOUT, FULL SPECIFICATIONS & LATEST PRICES
BEST PRICES & BACKUP ON THE STAR JUKI & CANON PRINTERS

E 15 CO
£1500

OC
£20 00

E9 SO
E9 50

El2 00
El 5 00



BINARY NUMBERS
The program demonstrates and offers practice in the formation of binary
numbers, conversion to  denary, together with addition, subtraction
multiplication and division. Notes included. f  10
MATRICES
The formation of matrices from given data, together with their addition,
subtraction and multiplication. The use of matrices in transformations and
solution ol simultaneous linear equations.10 levell Notes included. f  10
MULTIPLE CHOICE 0 LEVEL Mathematics (set 11
A standard 0 level syllabus has been split into 10 sections. with 3 random
tests of 10 questions on each section. A second disc contains a summary of
the syllabus used. f  I 2
MULTIPLE CHOICE 0 LEVEL mathematics (set 21
A second set of 300 questions on the same syllabus sections as Set 1 f  10
STATISTICS(1) - CHARTS
A set of programs including pie charts, simple bar charts, dual, sectional
and monthly bar charts. (0 level) Notes included. 1 1 0
 STATISTICS(2) - FREQUENCY DIAGRAMS
The programs include the production of frequency graphs, histograms and
cumulative frequency curves. (0 level) Notes included. f  10
A CLUSTER OF CURVES (A LEVEL interest)
A set of programs to draw 20 different curves, using polar coordinates.
parameters and envelopes of lines and circles. Also sets of confocal conics.
Notes included. E l  0

All notes are provided on strong 44 paper ready for filing. Postage and
packing on 1 or more programs 7 5 p
BBC 32K - 40 track discs (or cassette if required)
Electron - cassette

INTRODUCTORY PRICES FOR
BEEB USERS

NO EXTRA FOR U K  VAT  OR POSTAGE!

MENU DISC make all your discs menu driven. Sort out your files
at last with this disc which enables files to be run at the touch of a
single key. Simplicity itself to createlamend/delete the menu of
Your choice. Idea l  w h e n  inexperienced operators o r  young
children need to use the computer. may be copied for your own
use with all your own discs.

MENU DISC (state 40 or 80 track) E8.00

USER P O R T  INTERFACE BOARD Interface and control or
monitor external c ircui ts f o r  hobby, home security, process
control etc. Invaluable as a software development aid since LEDs
indicate the status of all 8  I/O lines and both control lines. DIL
switches can simulate all inputs and invert all outputs. Separate
terminal blocks f o r  input  and  Output log ic  connections and
BE EB'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

KEYBOARD COVER Rigid moulded cover fits only over the
keyboard and speaker sections, so may be used easily when the
computer is installed w i th  only the keyboard area accessible.
protects against dust and accidental damage.

KEYBOARD COVER E7.00

COMPUTER COVER Superior fitted 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, GU13 OBR

Tel: 02514 4332 or 0252 543095
Order now, or ask for our free data sheet
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CHADDINGTON
software for students

14 SELKIRK CLOSE.
WORTHING BN13 1PR

BASIC
COMPILER

Turns your basic programs into
really fast machine code. The compiler
is v e r y  e a s y  t o  use ,  a n d  c o m e s
complete with full instructions.

For the BBC model B, or Model A
with 32k.

Cassette
Disk
(40/80 TRACK)

Cheque/P.O. or SAE for details to

ACK Data
21 Salcom be Drive, Redhill,
Nottingham, NG5 8JF
Tel. (0602) 262498

£17.95
£19.95

Private Viewdata
C-FAX

C-FAX is a package for setting up and displaying private
TELETEXT information on a BBC Model B Computer (OS 1.2)
Typical uses include advertising displays, electronic
newspapers and notice boards, and specialised databases.

Up to 390  Teletext (Mode 7) pages can be stored on one
disc and instantly recalled by the display program, which
simulates the standard broadcast CEEFAX operation —
including timeldate and current page number display.

The software consists of the display program (on disc) and a
ROM based editor which can be called up at any t ime to
make changes or additions. In addition to the usual Mode 7
editor facilities, i t  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 familier 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 also supplied.

Package Price E99.00
Package without KEYPAD E 4 5 0 0
(Please stare 40 or 80 Track Disc)
The Keypad can also be supplied separately for f 60.00
including software to redefine the keys to operate wi th your
programs.

The above prices include VAT and P&P RAO
Send Cheque/P.O. to:

M I CROFAX LTD.

.....,\N,. 19 Grasmere Ave. Blackburn, Lancs. BB1 BLD- • ; /
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Viiiem LIMITED
COMPUTER S U P P L I E S OFFER!!
BBC MODEL B £369
WITH ACORN DFS 1459 ..T

Unit 7 Tmmpers Way
Hanwell W7 2QA
Tel: (01) 843 9903

Ring 01-843 9903 NOW or fill in the coupon below.

Post to VIGLEN COMPUTER SUPPLIES. UNIT 7, TRUMPERS WAY, HANWELL, LONDON W7 2C)A.
Please send me ( q t y )  BBC Model B at £369 each + E8 carriage.
Please send me   ( c i t y )  BBC Model B with Acorn DFS at E459 each +  E8 carriage. I  enclose Cheque/P.O. for E
Out to VIGLEN COMPUTER SUPPLIES or debit my ACCESS/BARCLAYCARD No

Name

EC
As used by Cumana)

A
01%4

Address

OTECOViglenOTEC•IfiglenOTECOVigielVE
Inc VAT Excl VAT

2129,00 E112.17

2169.00 2146.95

2199.00 2173.04

Single sided 40 TRACK 1 OOK
5ye
Single sided 40/80 TRACK 200K
switchable 51/4"
Double sided 40/80 TRACK 400K
switchable 51/4"
For Dual TEC drives the price is
double the single drive prices
Integral Power Supply
For single drive
For dual drive including dual
case
Please add 28 for carriage
All disc drives complete with Professional
Case R i b b o n  Cable to connect to BBC Micro
—Power cable to connect to BBC Micro—
Comprehensive Manual — Formatting and
utilities disc.

220-00

240-00

Signature

217-39

234-78

,.,.,.,„„,„4.e,el\ ,,,„.•5 ,,,••,,t•
COMPUTER S U P P L I E S  / , 4 .

/
Unit 7 Trumpers Way,  ,c,.,,,,,Hanwell WI  2QA
Tel: (01) 843 9903 , : t 7 o >

4.*".o'ql.t A r  ,,,,,;_.•c,- ,,, ,e, ' P
4  t r  . i t '  &

/  4•0' (rt' ,ce o t . ,or . . 0  ,s i -  . . ,
/  .,-• 1  dp • 4 ,  Ike- NV ,,,)'... 4  A 1 . -

/  s • e c e 4 , , , , , P .  c ,  ,-,.,#' •eS'  e

Plus Ca carriage. Offer whilst stocks last.

made

MI.. g 7
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PHILIPS 14"
COLOUR
TV! MONITOR
(TV Only: E185inc VAT)
As a company we chose the Philips because we believe it to
have the clearest picture as well as being the best value.
Take ow word font, or come and see for yourself.
EASY ON-THE-SPOT PARKING. AND ITS FREE!

V i 5 l e r k  P l u s  E8 carriageand packingCOMPUTERsuppLiEs
Personal Service & Quality coupled with Wholesale Prices
Unit 7 Trumpers Way, Hanwell. London W7 20A.
Telephone 01-843 9903
For special attention to your orders or enquiries concerning
MONITORS, PRINTERS, COMPUTERS, DISC DRIVES.
ring 01-843 9903 NOW or HI in the coupon below.

r-

Printer Stand

El 2• 95 INC VAT
Carriage & Packing 13.00

186 M I C R O  USER September  1984

TV Monitor (resolution better
than 585 x 450 pixels. Dot-to-

dot distance .65mm)

Name cam

•  Easy to carry.  Lightweight • Sparkling picture in seconds. Reliability and
performance excellent Headphone Socket can also be connected to tape
recorder • Loudspeaker mute switch Retractable carrying handle
•  Monitor/TV selectedby switch ' Includes RGB lead
connecting direct to your BBC Micro. •  Philips Model No. 14CT 2006/05T

Post to: VIGLEN COMPUTER SUPPLIES. UNIT 7. TRUMPERS WAY. HANWELL LONDON W7 2QA.

Please send me ( q t y )  Philips TV/Monitor at E243 each. I enclose Cheque/P.O. for E
VIGLEN COMPUTER SUPPLIES or debit my ACCESS/ BARCLAYCARD Nor! •id ,  Signature

some

Address

M I N  2

made out to

•  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 VEEN FOR A EAST, FRIENDLY, PERSONAL SERVICE
DEALER ENQUIRIES WELCOME

Ht. 9 / 3Post to: VIGLEN COMPUTER SUPPLIES, UNIT 7, TRUMPERS WAY, HANWELL, LONDON VV7 2QA,

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

VIGLEN COMPUTER SUPPLIES or debit my ACCESS/BARCLAYCARD No

"5•4 Signature

Address

7
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Cartridge Systemthat does not
overload your pocket

I o r  your BBC Micro

The
only

ROM i,

Why risk damage to your BBC micro
every time you want to change ROM's?
Instead, store your growing collection
of ROM's in professionally-made
protective cartridges

O Inser t  and remove Wordwise, View,
Disc Doctor etc. at will from your
micro in absolute safety n o  wear
or damage to pins to your ROM's.

O Low,  low power consumption
unlike other systems.

O Saves on memory.

0  Pr ice for  complete kit including
one cartridge only E19.95 inc. VAT

O Extra ROM cartridges E2 7. 75
for five, E49.50 for ten cartridges
and single cartridges £6.95 each.
Dealer enquiries welcome.

SEE MAT

OLYMPIA
16-19 AUGUST

1984
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Put an end to inefficient, s l o w  cassette tape storage

Speed your data accesswith aTEAC disk drive
from leen

Comprehensive. /
fact-filled, 153Page Manua/

techttiques of ioacling
UlClUdia

from cassettee to chse, I

Not a vaikible elsewhere I

SINGLE DRIVES
CASED
40 TRACK 100K
40 TRACK 200K
40/80 TRACK
SW1TCHABLE 2001E
40/80 TRACK
SWITCHABLE 400K

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 fil ing
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
Incl.
VAT
43 15

E195.00

BO STON
MANOR

Excl.
VAT

E125.00
E169.56

E119.00 E155.65

E225.00 f196  65

Full Twelve
Months Guarantee

188 M I C R O  USER September  1984

DUAL DANES I n c L  E x c l .
CASED V A T  V A T
40 TRACK 200K E 2 8 1 . 5 0  E249.57
4040 TRACK
swrrcHABLE 4001C f3513.00 E 3  L 1,30
40/60 TRACK
SWITCHABLE 800K E 4 5 0 . 0 0  E391.30
DISICrT—Acorn or CDC. P O A P O A
Disc Filing System 100,, Acorn Compatible
Integral Power Supply E 3 0 , 0 0  E 2 5 0 9

Ali prices ootroor at Inflect gotog to p r e .  said alt O t t o  subpoor to a railabarit.
•Uti l i t ies disk includes 13 useful utilities
including:• formatting •  verifyingescreen dump edisassernbler fit generating 62
files. etc.
•  Orders welcomed from Educational Establishments and Government Departments

by telephone Please give Card 4 1 "

When ordering Dual Drives. please
state which layout yoo prefer A  or B

N ,  •  71
and insurance on all items

By telephone.. Ring (01) 843 9903 A O  . I ? Credit Card holders (Access,' ,,G3e ,6
Barclaycard only) cart purchase ( e r

No N a m e .  Address and the ei tems r e q u i r e d

e rtPe st.'%

l i l e n  e  4'.
e •,'•e •,,. /- t •

4. ,
/
1'
/  &

COMPUTER S U P P L I E S  i f ,  /  , -

Unit 7 Trumpers Way /  ,,-,-- /  e  / * /

_t,ct

Hanwell W7 2 0 A ( ( , ,  e , s *  /  ,,„dP /,- •
Tel: (01) 843 9903 6,t,Ao'  b q  „o ..I,,,,b,'".o /6

1- 0
cif .

0 1 3 .How to order c y e  /
By pos t  To  purchase any of the items simply fill 4 C 4 " -  ' c s *in the coupon with your requirements.

Enclose your Cheque/P.O. or  use your Access," RV; i 0p ,  t t z ,
, ,

delivery and add E8 00 carnage package AzkX 40, e

Barclaycard Please make chequeA post to 4 0  payable to 4, 0 4 i'•
0  , t P%/GLEN COMPUTER SUPPLIES a

above address A l l o w  seven days for k ;  4 , , , ,  4 , 9  1 0  c ,00 '
. Ae , o

/  e e  i k  /0 9
e

No ••• , .
e



IGLEN
branches out
to offer the best value
in monitors & printers

N E W
SPECIAL
OFFERsa•mornmemmlitima.lialtimmtDot Matrix Printers

Epson RX80/FT 1269.00
80 cps wi th  friction and tractor feed. A
reliable printer, competitively priced.
Epson FX80 1379.00
Canon PW 1080  A 1339.00
160 cps wi th  near letter quality printing
including friction and tractor feed.
Shinwa CP80 1199 .00

Daisywheel Printers
Juki 6 1 0 0  1375 .00
Epson DX100  1450.00*
SAN PLE 2 0 0 0  1299.00
*Previously £499.00 **Limited Stock

14 metre length leads for BBC Micro 18 .00

Philips 12"  Green V2001 1 7 5 . 0 0

Al/prices include VAT.4 , 4 , • - c : 5 z
Please add E8 for carriage. r  •\> C . P V

/,S4CO> Z° 'We also stock other computer peripherals, accessories and
/  0cc° 0complete work processor systems at unbelievable prices.

Please call for  our latest offers. / , ? 4 , e , , , , c pAt - .16r-  c'' ' f ,p- \You may also purchase these items direct by calling at - r  + s e -  •S' c v
our factory/showroom in Hanwell, London. •+ q? L'''? 6\
Prices correct at time o f  going to press and offers /  .Vi'' N e  e e0  C)  b
subject to availability. /  4\' C Q'. eP. C'-C NiD

,p • -c$' fc..efr's, 40  , ;01 '  e,
/  ' C N 9  cC5 c 6 '

Colour Monitors

Microvitec standard 1431 11 9 9 . 9 5
Microvitec medium 1451 1 3 1 5 . 0 0
Microvitec high 1441 1 4 4 2 . 0 0
Philips 14"  TV/monitor 1235 .00
(RGB Input)

Monochrome Monitors

/  \•tve,

eP 1;9

e'P C ‘ 9 1
,p

o r ,
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EXTERNAL ROM
BOARDS
For the BBC Computer and the

Acorn Electron

'1> BRITISH MANUFACTURE 4> ALLOWS 8 ROMS ON LINE
40- HARDWARE -BASED ROM SELECTION AVOIDS SOFTWARE

INTERACTION BETWEEN UTILITY ROMS
.10, SWITCH TO REQUIRED ROM USING MANUAL SWITCH

OUTSIDE THE UNIT
•  RED LIGHTS INDICATE THE SELECTED ROM
•  HIT "BREAK" TO ACCESS ROM, NO NEED TO USE

SOFTWARE COMMAND
•  INCLUDES ZIF SOCKET, FOR INSTANT CHANGING OF A

SELECTED ROM
•  INCLUDES BBC CABLE AND ROM SOCKET CONNECTOR
•  INCLUDES SIMPLE FITTING INSTRUCTIONS,

JUST PLUG IN AND GO!
please c o m a  Gareth Lanier

- •  -  • M a r k  Howard or
Judith
micTo n  at
DivisionPULSE

•  •  N O .  .1•1•0111•11 b

Churchneki Road,
FRODSHAM
Cheshire WA66RD
Tel: 092 .835110

ANNOUNCEMENT
Non hem 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 by
Cumana 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 BBC
computer.

* For further details send large S.A.E. to :
Northern Computers,
Churchfield Road,
FRODSHAM
Cheshire WA6 6RD
Tel: 0928 35110

1 90 M ICRO  USER September  1984

ADVERTISERS
INDEX

A & F Software 9 2
ACK Data 1 8 4
Acorn 8 0
Acornsoft 3 2 - 3 5
AMS 7 0
Aries Computers 1 6 6
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Bugbyte
C-Tech
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System
Systematics
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The Computer Room
Torch Computers
Tutorial Software
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Vampyre Software
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Vine Micros
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Watford Electronics
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Wise-Owl
Wizard Developments

172
156
184
156

135.196
136

78
15
65

167
174
190
160
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122

168-169
172
190

84
58,151

129
121
163
163
170

90
131

158,159
90

167
44

145
10
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149
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12,13
150
109
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46

176
31
94

8,9 ,11
172

18.19
90

141
134
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85

185-189
66

163
55.128

36-42
149
131
136

IMP

MIRRA
•  MACHINE CODE INTERPRETER SE EPSOM El 310. SingiestePato bioalmomts a ROMIIAM.
varaytart,Sisassentblailhovallelocate Aileen 2 sais of key dthowns. Lists program seriatim. Elmo&
wordy SWIM. lEnclosa 5 Opt pastwortl
•  UTILITY DISC f  SOO. Search and replace Lot PROVEN with Iwo No lideW memory. On screen mid
oad•Ismie to and Iron- any dun sector Cum bad programs Mc.

•  MASTER DISC El 00 Stop through disc sector by sector On screen editing at any motor. Yew
onhstott4 programs Beriase aimed tiles etc.
•  Bath the I m o  on on d o t  MOO.
•  TERMINAL Comma f lan.  Dime HBO. Spit unit end rec. Baud rates. Ferny, stop ond word
wroth Sow: and Esec Ides 4D110 chart Spit screen facility, aortAoti protocols.
Save and load config uration Printr control

SAE tot Mil details of al Mt above All tr im include VAT infl
WE ARE ALWAYS INTERESTED IN ORIGINAL

GAMEATILITY/IUSINESS PROGRAMS WHY NOT SEND US
YOURS A  °HICK DECISION

ALWAYS GIVEN.

MIRRA SYSTEMS, 24 Kirkstone, Rugby. Walvvickshi re, CV 21 1PV.
Aiso evadable at The Micro Comm Nei l l  Street, Bulbs

All programs require 12 OS Discs require Atom DES



172
156
184
156

15,196
136
78
15
65

167
174
190leo
156
122

8-169
172
190
84

8.151
129
121
163
163
170
90

131
3.159

••  •• 1•1=1• •
LD BBC 'If cassette £5.95
E! Electron cassette £5.95
E BBC 40-track disc £7.95
Li BBC 80•track disc f1.95

Please tick boxbo

rg';I
44

145
10

120
142
172
174
149
167

2.13
150
109
146

.195
46

176
31
94

9.11
172

8,19
90

141
134
181
85

189
66

163
128
t-42
149
131
136

II

YOU can go for goal
ith the talCito

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 were 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 world's best times and
distances on your micro.

You may not be another Steve °vett or
Alan Wells, but with practice you COULD
become the Micro Olympics Champion!

Also available from WH Smith I  LePti
and all other leading stores l i r

Play Micro Olympics
-  and let your fingers
do the running!

Send for it today

d BIM i= 4 0  = = = = = = = =
Please send me
Micro Olympics
13 I enclose cheque made payable to

Database Publications Ltd.
lot f

I wish to pay by
: Access D  Visa No

copy/copies of

Expiry date
Signed
Name
Address

Post to: Micro Olympics offer, Database Publications..
68 Chester Road, Hazel Grow!, Slockport SK1 5NY.

E n  i m i l m  1111 1.11 M I  OE ME ME E n  MO OE E M  S 111..
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Copies of The Micro User back issues I
are still available at E1.50 each

Cassette tapes and discs
o f  Micro User Programs
Take our a year 's  subscr ipt ion and have
your  cassette or disc posted to you each
month .  Star t  your subscr ipt ion f rom any
You can order  on the coupon opposi te.
Contents are l is ted b e l o w :
MARCH 119113: Deathwatch, a
superb arcade game Bingo, clever
uses o f  the randomise function,:
Bubbleson routines; Tests func-
tion keys i n  machine code. 0.1
Colout and Graphics Routines:
create a  kaleidoscope o f  screen
designs.

A P R I L K ing  Kong. rescue girls
from the  Empire State Building
before k i l l i n g  K o n g .  N i m ,
structural g a m e  o f  s t ra tes ) .
Tokens. unravel the Basic ROM:
Formatter, an essential disc utility;
Disassem a  f u l l  machine code
disassembler.

M AY:  A i r  S t r i ke .  a  fas t  and
furious arcade game: Test your
mental powers w i th  Pdmanisan:
Anagrams, t h e  w o r d  g a m e .
Character, generate vertical and
inverted text. Tdetest, animation
in Mode  7 .  Beet% t w o  joystickexerdses.

JUNE: Space Pilot. lost in space
you must hit h I off repealed attacks
from alien life forms. Nomism, von
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: Spacepods. beat
the alien hordes: Cup, exciting 31)
graphics techniques Te s t  a n d
Steady, programs to  accompany
the Beth  Body Building Course.
Breaklis, don't let Break destroy
sour precious sanables!

192 M I C R O  U S E R  S e p t e m b e r  1 9 8 4

AUGUST:  Ent i t ies.  dr iven b y
strange u rges  y o u  c l i m b  t h e
ladders of  adventure to risk all in
the gardens o f  unearthly frights.
Animation, a  suite o f  programs
that really bring 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 colour routines.

SEPTEMBER: Robin &  Marion,
rescue M a i d  Mar ian  f r o m  the
Sheriff o f  Nottingham. Galactic
Insect:err.. an exciting arcade game.
DES Benchmarks, 1 4  D E S  test
programs. Animation, new tech-
niques. Terminal, connect a BBC
Micro to a mainframe_

OCTOBER: Fishing, a  compul-
sive day's angling. Jo-key, convert
programs to joystick Pcntest and
Bellringer, fo r  M ic ro  User light-
pens. Contours, a n  educational
program. L i n k  B B C  Micros t o
each other. Plus a l l  the listings
from the first Electron User.

NOVEMBER: Gobl ins,  an en-
chanted journey. Blacklaeli, the
casino favour i te .  Charge  and
Pendulum. Body Building Course
part 9 .  Sideways, programs i n
ROMs. Pendraw,  a  l i gh t  pen
sketching program. Plus a l l  the
programs from the second Eloc•
trnn User.

D E C E M B E R :  To w e r .  rescue
London's treasure. Santa. help
Father Christmas. V D U  23,  an
invaluable charac ter  de f in ing
utility. Paged, graphic techniques,

ra t in t  -  -ZOCgoo W E IE11300 L I : 1 2 1 C C ID E W  • S I I

Woo6ogg
Robin
aub
Itlanan
•  0 0 , N r

•  I n  t h e
M r .  c i
T h e  W e , .
U . -
Vol.

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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Pins all the listings from the third
issue of Electron User.
J A N C A RY 1924 :  Barrels,  a n
till-action arcade game. Nosepley,
an entertaining musical u t i l i t y.
Dump! a n d  O m u t a ,  multitone
screen dumps. A l l  the programs
from our  Sound. Beginners and
Graphics articles Plus 12  pro-
grams f rom 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. Engsgen, a  logic
game. Balance, is number learning
program. Key. single key entry for
the BBC Mic ro  Plus nine other
programs from The Micro User.
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busting arcade action. Birthday.
family f u n  f o r  ou r  anniversary.
Derrick, number fun fo r  infants.
Pitelpen, h i g h  reso lu t ion  f o r
lightpens. Loadtape, a  recovery
utility. Plus I S  other programs
from the pages of The Micro User.

APRIL: Microgolf. the simulation.
Eistermaee a n d  A p r i l  F o o l ,
seasonal games S w e a t t  a n d
Magic Square- maths fun. F i ler
and Album, a database of sounds.
T R X I ,  T R U .  RS243  d r i ve r.
Heartrate, monitor your fitness.
MAY:  Dug Dig. asteroid adven•
tures. Damraidcr. naval  action.
Las aid, easy envelopes. Steppers,
Body Bu i ld ing  m o t o r  cont ro l .
Spiro, graphics windows. Adsen
tare. a trapdoor maze. Renumber,

and  o t h e r

hen, te8
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program ut i l i t y.  Hialletter, large
type Memory; R A M  efficiency.

JUNE: Roadracer.  3 D  dr iv ing
Quadlinc, four-in-a line

logic game. M o n i t o r,  machine
code debugging routines. To o l k i t „
0271 d i sc  contro l ler  explored.
Areas. easy maths. Spell. spelling
education. Spokes, beautiful gma
phics.

JULY:  Doomren ,  deep  space
drama. Backgammon, the classic
board game. keys .  user defined
key editor Save? and W M ,  disc
utilities. A l ice!  and M i c a ,  mini-
adventures. Terminal !  a n d  l e r
minall. two communication pro
grams. Acoustic, software for the
Body Build Modem.

AUGUST: Castle, an enthralling
adventure program, Gridman, a
high speed game of Strategy. Tedit,
a superb Teletext editor. Dsquate.
simple numbe r  f u n .  [ ' e d i t .  a
versatile d isc  editor. Input ,  the
ultimate general i npu t  routine.
Bells. A l i c e ' s  mini-adventure.
Polygon -  high speed graphics.

SEPTEMBER: Villains, save your
crystals f rom the evil onslaught-
Rollerbalk an intriguing game of
strategy and agil i ty. Microterst•
c o m m u n i c a t i o n s  t e r m i n a l
software. T / Te x t e l e m p ,  h i g h
quality M o d e  7  screen dump.
Numbersign, simple number skills
test for infants. Emetet, four body
building programs. Attlee, another
mini-adventure. Video .  captions
foe home video.
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Take out a year's
subscription N O W !
Make sure you get your
copy of The Micro User
HOT OFF 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 wi th strong

cotton and decorated
with the Micro User

logo in black

Keep your copies neat
and complete
These handsome binders
are bound in PVC wi th
the Micro User
logo in gold
blocking on
the spine.

MicroSac t h e  tailor-made
tote bag for
your BBC Micro

Lots of space for all
your equipment -
sturdy foam-padded
design -  easy
to carry.
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• M i c r o  User
•  a n n u a l  subscription

I  Commence with
Micro

; U s e r
; b a c k
i issues

Airmail prices
On application,

March
April
May

June
July
Aug
Sept
Oct
Nov
Dec

UK P o s t a g e  50p per copy16 o more  E2 50/
Overseas Postage 75p per copy 160 more  E4,50I ... T O T A L

Annual subscription
for tapes and discs*

Commence with  ( s t a t e  month) To TA L1

I  Single copies o f
I  tapes and discs*
1
1 E 3 . 7 5  -  Tapef5 .75  -  Disc

& oviprstes)
1  • M e a s e  indocate winchDAS and disc format

rod require:

D  Acorn

111 E  Amcom

I  L ]  Wat ford
0  4 0  track8ct track

1  O t h e r
1

• D u s t  Covers
£ 3 9 5  -  Deluxe

I ( U K  O v e i 5 e a s ,

1 BindersE3.95 -  UK
•  E 5 . 0 0  -  Overseas

11

1American Express

Name

•  Address

ORDER F O R M
Al l  prices include postage, packing and VAT,

and are valid to September 28, 1984
Please enter number

required in box E  p

Surface mail -  Rest of  world E20
Air mail -  Rest of  world 165F

EIRE E l 5
LIKE15

1983 C l
1983 C l
1983 E l
1983 E l
1983 C l
1983 E l
1983 E l
1983 C l
1983 f  1
1983 E l

!Card No.

Deathwatch
King K o n g
Air Strike

Space Pilot
Tenpin

Feu i t ie l
Robin &  Marian

Gone Fishin.
Blackjack ./ Goblins

Tower Bridge
Barrel Battle

Alien Invasion
MazeMunch

Microgolf
Damraiders
Road Racer

Doomrun/Backgammon
Castles of Fear

Villains

Te lephone:
061-480 0171

issue T O T A L
Jan 1984 E l
Feb 1984 E l
Mar / 984  e l

April 1984 E l
May 1984  C l

June 1984  C l
July 1984  f l
Aug 1984 C1 .25

E40 - Tape
£70 -  Disc

Mar 1 9 8 3
April 1 9 8 3
May 1 9 8 3
Jun 1 9 8 3
Jul 1 9 8 3

Aug 1 9 8 3
Sep 1 9 8 3
Oct 1 9 8 3
Nov 1 9 8 3
Dec 1 9 8 3
Jan 1 9 8 4
Feb 1 9 8 4
Mar 1 9 8 4

Apr i l  1 9 8 4
May 1984

June 1 9 8 4
July 1 9 8 4
Aug 1 9 8 4

Sept 1 9 8 4

Cheque/PO made payable t o  Database Publications Ltd.

1

TOTAL

I I
TOTAL

I  Payment:  please indicate method ( I )  T O T A L
A c c e s s W a s t e r c h a r g e l E u r o c a r d

I  f   B a r c l a y c a r d N i s a

TOTAL

I  Signed_

Send to: Micro  User,  FREEPOST,  Europa House,
68 Chester Road, Hazel  Grove, Stockport  S1C7 ShlY.

Please al low 28 days obi denvan,•  ! N o  stamp needed i f  posted in UK)
• Y o u  can also order by phone or Presto!
1 Any of the goods listed here can be ordered by telephone. Micronet

subscribers and other users of  Prestel can also use the Prestel Mailbox

Prost& Mailbox
Key Page 77 then  send your order to

614568383
24 hours

I L  D o n ' t  forget to quote your credit card number ANO your full address
no on m m m m m m m m m m  m i n  ml NE E l l e r

September 1984 MICRO USER 7 9 3
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STOCK
CONTROL

A program providing full control
over every aspect of stockholding

operations,
Inventory Master File hoiding

details of part number, setting and
cost price, sales and product code,

current stock, location of stock,
allocated items, re-order level,

quantity on order, current
period activity and supplier code.

Maximum 980 part numbers
on 40 track disk and

1980 on 80 track disk per
stock file

NOIAllitaa LEDGER
This Is the c a l  e d  s

module ot the Integtated Accounting

system arid May also be us independently as a

entt C a s h

Book or intettaced with the Sales and Butchaeliedgersand TOMS progr ants,

143 Nominal accounts ail oi winch ate usetdefinable •

Full cash Book facilities,

?lint out of lull Tr edit; and Plotit and Loss
Account and Balance Sheet togethet with n o s

te

to the accounts.

— — —
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for the BBC Micro.
Designed for the small to medium sized
business user, where speed and efficiency are
vital, Gemini Integrated programs are suitable
for sole traders, partnerships, or limited
companies. All require a BBC B 32K
microcomputer, and an 80 column printer
A double disk drive with an
Acorn compatible DFS is required for
integrated accounting purposes. A
single disk drive may be sufficient
where modules are used indepen-
dently, although this is not
recommended for the Sales Ledger
and Invoicing module. The
manuals indicate the system
capacities for various disk drive
combinations.

Why Integrated Accounting?
Because it will retrieve information
stored in one program for use by another
and store data in one program which has
been generated by another.

Why Gemini?
Because our business software for the BBC
Micro is based upon the solid foundation of
experience. Not only are three of our
Directors Chartered Accountants, but we
have also successfully written business
software for the BBC Micro since it
was first launched

0
Available from:
Larger branches of Boots and W H, Smith and most good software
dealers... or phone Gemini for Immediate despatch quoting your
Access, Visa or American Express card number. Telephone (0395)
265165/265832. Alternatively make your cheque or Postal Order
payable to Gemini Marketing Ltd., and send to Gemini Marketing
Ltd , 18a Latleharn Road, Exmouth. Devon EX8 200

Please send urgently (specify 40 or 80 track)

Prices stated in this brochure include VAT and Post and Packing (UK only).
Name
Address

Signature
C r e d i t  C a r d  N o  Arnws Vis• Amman lIpt•••

1
•

•

Pre-Printed Stationery
The following Gemini two-part pre-
printed continuous stationery forms
are available by completing the order
form in the manual Invoices, Statements,
Remittance Advices and Payslips.
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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 Wally 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 Software!
•**NEW RELEASE...

WE PAY UP TO 20% ROYALTIES FOR NIGH QUALITY BBC MICRO AND ELECTRON PROGRAMS.

S 5 S U P E R I O R  SOFTWARE LTD.

Dept.IM9, Regent House,
Skinner Lone, Leeds 7
Tel: 0532 459453

ABC
ICRO

10, Many of our titles are available in Boots W.H. SiTliths, John Menzies, Rumbelows, laskys, Curtys,
HMV, Greens at Debenhams and Spectrum Shops. Also at all major computer dealers— Eltec
Computers, Micro Management, West Coast Personal Computers, Microstyle, Electronequip, 3D
Computers, Computerama, GIM Computers, etc. Our software is also available through all the
major distributors, and di ,  f r o m  us by mail-order.

SMASH AND GRAB (32K 0 . 9 5
An excellent and original arcade-style game in which you take the role of a
robber aiming to snatch bags of gold from the bank. A policeman Is after you

• he is able to Jump ot you or scoot down and try to hit you with his truncheon.
You must also keep dear of the fly ing police cones and floating dustbin lids.
There ore 3 fascinating screens of action including ploy streets with bouncing
boils, one-way stTeets, conveyor bells, traffic lights and police-boxes. A
navel and amusing game.
(KEYEIOARD OR )OYSTKKS)
•  • • NEW RE(.EASE• • •

(1)
(2)
(3)

OUR OURRRIPITti
All out softwore is (available before we advertise.
All our software is despatched within 48 hours by first-doss post
In the unlikely event that any of our software fails to load. return your
cassette to us and tue will immediately send a replacement,
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E j  A N  EXCITING NEW BBC MICROPROGRAM FROM BRITAIN'S. LEADING SOFTWARE HOUSE e r
0 1 0

o

Cross the desert wastes
the.bitren world. Shoot
down the Moebian fighters
flying overhead and catc
the fuel cannisters
_dropping from ene
tankers. Jump over m
lava pools and blast the
radioactive rocks which
block your way.
Super smooth scrolling
landscape and seven types
of alien craft.

Only E l s  95

as.
4-

YAILABLE FROM ALL GOOD RETAILERS INCLUO/NG SELECTED . 1
WRITTEN ANY PROGRAMS'  BRANCOES OF

WE PAY ZO% ROYALTIES, =
IOW/mpg t o p  ta les  dre

.ep tab le+h t  b o t h  t h e  B B C  l'A•bro a r d  E l e t t . w .  G o o l l a  f 7
Bandits au 3 o'Clock 01.116;ModatiWelet C7 11111Croakm B B .
F4liI n  the Factory E71164abot and tha Pnint Monsters 17 26,
CBEs. ET 116,0raw 2 6 ; E s c a p a  from Moonbasa Alpha PSG.'
Csbartron Mission 17.115,Swoop 25 ; In ta rga las l io  Trader CLOY
PossIton 1 6 ' A d v a n t s o r •  I7.26Galactis COmmander T7 213,'
Danger UXB Cl 26,Elostr00 Invaders 2 5 . 0 h o o m  ET 25
SHOWROOM, NORTHWOOD HOUSE N O R ' H  STREET.
_EE05 LS7 2AA Tel 105321 458900
MAIL ORDER, MICRO POWER LTD
5HEEPSCAR STREET SOUTH, LEEDS LS1 I A D
-,.1 1  if1:12 • 4 3 4 11 0 6  P  P  5 6 p  u o r  pfrspr

L • 7 '  • 1 1 t .  • MOM . 4

PY1Q o O J F ü R 71(ci rt)



RPOOF 7orizi
MICROPROGRAM FROM BRITAIN'S LEADING SOFTWARE HOUSE A l l

I A
„ r o s e   theillesert wastes of

-  the,berren world. Shoot_
-'down the Moebian fighters
flying overhead and cat
the fuel cannisters
_dropping from ene
tankers. Jump over
Lava pools and blast the
radioactive rocks which
block your way.

r smooth scrolling
dscape and seven tyof alien craft.

Only E 7 .  95

et9,1(
eidso

*41
/401„Discover the / e

hidden power of the C Y
6502 second processor

< 0G-ON: 16 page section
i using your BBC Micro to

2 lk to other micros, Prestel..
d even Big Brother Mainfr

1G CRECTED

to V  N .
f 7 SS.

pha 1-7 116.
Tratito El lb

ef f  7 110,
f7 96

STREET

kD

g two

t  • , •

4Alikto
'kVA

(o)

rEg

' TIndependent
guide to the
BBC MICRO!BOO

013
0:1,00


