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Make the most of your
Sinclair ZX Computer...

Sinclair ZX
software

on cassette.

3_95

Ihe unprecedented pupulurirf of
the 7K Senies of Sinclair Personal
Computers has gonernted o large
volume of programs wrtten by usems.

Sinclusr has undertalken to
publish the most elegant of these
o pre-recordod cossettes, Each
program is carefully verted for
interest and quality, and then
grouped with other programs to
form a single-subject cossetie.

Each cassette costs £3.93
(including VAT and pégy) and comes
complete with full instructions,

Although primarily designed
for the Sinclair ZX81, muny of the
cassertos are suitable for running
ata Sinclair ZX80 —if fitted with »
replacement 8K BASIC ROM

Sume of the more elabimrate
progtams can'be run only ona
Sinclair ZX Personal Compuater
sugmented by a16K-byte add-on
RAM pack.

This RAM pack und the
replacement ROM are described
below, And the descnption of each
casserte makes it clear what
hardware 16 required.

BK BASIC ROM
The 8K BASIC ROM used inthe
ZX 81 is svalable o ZXA0 ownems
as a drop-in replacement chip,
With the exoeption of pnumated
graphics, all the advanced features
of the Z2XB1 are now available doa
280 - including the abaliey o num
much of the Sinclair ZX Software.
The ROM chip comes with 4
new kevbourd template, which can
be overlad on the existing
keevhinard in munutes, and & new
operating manual,

16K-BYTE RAM pack

['he 16R-byie RAM pack provides

lf-times more memory in one

complete module. Campatible with

the ZXB| andthe ZXB0, ltcan be used

for program starage or asadutublbse
The RAM pack ssmply plugs

info the existing expansion part on

the rear ol o Sipclair ZX Pemsonud

[ ompuier

per cassette.

Cassette | -GGames
For ZXR] fand ZX80 wich 8K
BASTC ROM)

ORBIT =vourspace craft's
miskion is topickup 8 very valuable
cargo that's in orbit wround o star,

SNIPER -vom're surroanded
by 40 of the enemy. How quick]v
cun you spot and shoot them when
they appear?

METEDRS —your starship.is
cruising through space when you
meet n meteor storm, How long com
you dodge the deadly danger?

LIFE-].H Conway's ‘Liame of
Life’ has achieved tremendous
populernty in the computing world
Study the life, death and cvolution
puttems of cells.

WOLFPACK —your naval
destrover is on ksubmanne hunt
The depth churpes arc srmed, but
must be fired with precision,

GOLF-what's your handicsp?
It's & tricky courge but you contml
the strength of your shots

Cassette 2~ Junior
Education: 7-11-year-olds
For ZX8] coith 16K RAM pack

CRASH -simple addition - with
the added siceaction of 3 carcrash
il yo get It WIong.

MULTIPLY - lung mult-
plicution with five levels of
difficulty. If the answer's wnmg -
the solution 15 expluned.

TRADN - muluplication tests
nguinst the computer. The winner's
train resches the station firse

FRACTIONS - frmctions
explaimed at three levels of
difficulty. A ten-guestion 1est
completes the program.

ADDSUB-uddition and
subtraction with three levels of
difficuley. Again, WIong answers
are followed by an explanatiom.

DIVISION - with five level sl
difficulty. Mistakes are explained
graphically, ond s running score 15
displayed.

SPH-IJHG ~up to 300 wonds
aver five levels of difliculty, You
¢an even chunge the words voursell.
Cassette 3-Business and
Household
Eor ZXB] fand ZXE eoith 8K
BASIC ROM ) eoith 16K RAM pack

TELEPHONE — set up your own
computensed elephone directory
and sddress book. Changes,
additioms and deletons of up Lo
50 eIt Ars easy

NOTE PAD ~a powerful, eusy-
te-rian s¥sTEm for stormg and

retrieving everyday information
Use itas a disry, 2 catalogue, o
reminder ystem, ora directory
BANK ACCOUNT -2
sophistcated fimuncial recording
sysiem with comprehensive
documentation Use it at home o
keep track of ‘'where the money
gies;’ and at work {or expenscs,
departmental budgets, ete

Cassette b-Junior
Education: 9-11-year-olds
For ZX 81 fand ZXED with 8K
BASIGROM)

MATHS —1esw arthmetic with
three levels of difficulty. and gives
vour seore outof 10

BAL ANCE —tests understanding
of levers/fulerum theory with a
senies of graphic examples,

VOLUMES = 'ves' or'nn'
answers from the compruter Too
senes of cube volume calculations,

AVERAGES -what's the avemge

Cassette 4-Games
For ZXE! Cand ZXE) with 8K
BASIC ROM) and 16K RAM pack
LUNAR LANDING —bring the
lunar modute down from arbittoa  height of your class? The average
seaft landing, You control amimde shoe size of your fanuly? Theaverage
and orhitnl direction - but watch the  pocket money of your {riends? The
fuel gaupe! The screendisplaysyour  CoMpUer plots a barchart, and
Might stanus—digitally and graphically, distngushes MEAN from MEDLAN.
TWENTYONE-a dice version HASES -convert from decimal
of Blackjack. (buse 10) to other bakes of vour
COMBEAT ~vou're on & suicide.  choice in the mege 210 0.
space mission. You have only 12 TEMP-Valumes, temperatures
missiles bt the aliens have —and their combinatons,

unlimited strength, Can vou ke How to order
12 of them with you? 3 - ool 3 e
SUBSTRIKE:-on putrol, your ~ Simply se the arder farm hefan,
_ und either eaclose s cheque or give
fngate detects a pack of 10 enemy us the number of vour Access,

subs. Can you depth-charge them Borclayeard or Trastoerd sceount
eomputer thinks of 4 4-digit number
[ | I E-3
MAYDAY —in answer toa distress ! ilI_I: EII
astronant before his life-suppont & Kings Parade, Cambridge,

mefore they torpedo vous , .

ks AR L Pledse allow 28 dayvs for delivery,
CODEBREAKER - the 14-day money-back option

which you have to guess i up ta 10

trles, The logical spproach is best!

call, you've narrowed down the F I w

segrch area to 343 cubic klometers zx So AHE

of deep space. Can vou find the Sinclair Hesearch Lid,

systern [uils in 10 hours tme? Eamh-l CRB218N. Tel: 6276 66104.

*Plencsadd {295 1o tyal orfecvalne only i prdenng RO ansd s bl
| | epelerera cheuue U 10 S hir Resextch Lid log ¥

I Uleone clinige mr Access* Hozclay onidTestoend n

"Fiewss dolifear gppitoe zhic

1. bl ey ' s Tl A2 S| )

_________ . — — —— — —
r:l; Sinclair Rewcarch, FREEMYST T, Cambeldpe, CHLIYY s firim
I Plesse sind ae the tiema [ havr mticazed bebow
! Ly | Lo " Teem : [tem prce: | Thatul I
| 1"| i Cus 111'“! - Lyarmes {_J'-.l‘“ -
l | Casesre |1||:||||r|'|.|.r...-.ll iy L0 ! l
I | 23 | ¢ aanette 4 - Businsssnd § frusehinld Rk I
| | A Cigaerce 4 [rames 4395 | I
1": Cngsete 3= |IJ|'|||1. Fducting £3Ns | _ I
! | rj '1]-. AR '-P'l"u'i[rl.l"'_'-f:l | _-:_."f;; ]
k 18 L u.;u BN pack for AXELand ZXED | ganns | | l
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EX-Rl machine oode, chess survev, radio:

interference.

NEWS: 8
Chesy on the ZX-81, Arari takes 1o the road,
more sollware for the Atom, now Tantel

sdoptor, mote computer chess WETTICS.
COMPUTER CLUB: 1 1

We visit 5 Liverpool community comiputing
cenfre.

TANDY COLOUR COMPUTER: 1 2
Tim Hortnell tests the new computer from

Tandy.

ZX PROGRAMS TESTED: 1 6
Eric Deeson reviews o wide range ol cassette-
based programs for the ZX-80 and ZX-81,

Dunecan Scon talks o Chris Curry af Acorn,
the company making the Atom and the BRC

o 24

JCHECKERS:
J-Checkers har been written 1o 1lustrate many
ol the prnciples of computer-based rames of

L | ..I. 3
¥1G:20 SOFTWARE: 75
High-resolution graphics on the Vie-20, by

Nick Hampshare.

FLOWCHARTING: 32
Colin Woodford explaing how 1o use flow-
charts to help imprive vour own programs.

ATOM PEEKS AND POKES: 35
Tim Hartnell éxplains and illustrates the use
of the Peek and Poke functions on the Acorn

Atom,
ZX-80 ROM SWITCH: 39
Save your old Rom ZX-80 programs with this.

modilication, by Siephen Adama.
MICROTAN 65 REVIEW: 45
John Duwson reviews the Microtan 65 single

bodrd computer,
COMPUTER CONTROL: 50

In the second part of his series John Dawson
explains how to limk DC motors to your

- “

More answers to your technical gueries.

David Pringle presents some more calcutator
programiming idéas ond 2 game, sent in by o

reader, called Starsced Search.

Six pages of readers programs for the ZX-80,
ZX-81, Arom, Microten and the Per,

STORE GUIDE:
A list of computers and caleolators: now an
sale.

COMPETITION: _
The solution snd the winner of the Vic20)
crossword competition and  another puzzle

~with a £15 book token as & prize. The ZX-81

erossword falls between poges 18 and 19,

GUIDELINES. 77
How 1o submit an armicle to Your Computer,

|
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EDITORIAL

BUYING COMPUTERS mail-order is occasionally risky. That reassuring phrase “please
allow 28 days for delivery™ is no guarunrec that the tager entrepreneur advertising the
goods will make any special effore 1o deliver within 28 days.

I yom have any problems with 3 Your Computer advertiser, we shall be only too glad
to help. Most matl-order companies will go 1 grest lengths to reassure us that they are
handling their customers in the proper way. On the surprisingly rare occasions when
we recelve complaints, there are all 100 often no copies of the arder, no copics of the
letters and no record of the dates — keep copies of everything.

The number of complaints we receive is only a tiny (raction of the nuniber of happy
customers. All the same, we cannot help feching that 100 many of you are willing to pa
up with too much, How many of you have had to wait more than the usual 28 days? OF
all of you who huve had to wait mare than 28 days, how many of you have bothered 1o
complaimn, either to the company or 1o Your Computer? I customers were faster on the
draw with thesr complanes lerrers we would be rid of more of the cowhboys,

In Britain, the law 15 not on your gide if you nre one of the unfortunates whose orders
are lost. You can, however, play the rules 1o minimise the risk of breaking vour bank.
When you send off any order by mail add the words; “The essence of this contract is
that if the goods are nor-delivered within 28 duys my money will be rerurned
Immediately™, If the company accepts vour cheque, or postal prder, it means that they
have aceepred your condition,

The chances are thar your goods will be delivered within 28 days. If not, be
Eenerous, wait another seven days und then write offering the company 14 days to pay
your money or deliver the goods on threat of taking them o court. 10 they still do not
respond, go to vour nearest Citizen's Advice Bureay and ssk about the procedure for
the Small Claims Court. You can use this 1o claim back sums up to £200, for as little a5
L10 — und remember to claim compensation for your wasted time and effort, 1f we all
demand good service, we will evenrually get it You must play your part as well. [l




= Acorn Atom

’.W’Lk Unique in concept —

£150°  the home computer
that grows as you do!
Special features include

. *FULL SIZEDKEYBOARD
SN .« ) < SEMEBLER

Simple to builld, smple moperate. AND BASIC

& powerful, full fadility computer g TV

grnpoct, MGULD’ED 'EASE
Just connect the assembled com *HIGH RESOLUTION

puter to any domesuc TV and COLOUR GHAPH[EE

power soufce and you are raady

to begin, cassetts interface LHF TV out
Full-sized QWERTY keyboard put  Full assambly ingfructions
BR07  Micropiaoeessor - Fugiped

imjection-moulded case 2K RHAM
BK HYPER-ROM 23 integrated
clhircuilsy i sockets  Audio + VAT

e

L ] L]
THE 'ldeo Genl EG3000 Series

WITH 18K user FAM pus axienoed 128 Micrtmolt BAGIC i FOM "Fily THS80 Leys 1) wiat
wure companbie “Hoge paoge o anfhwas almaoy peailabie *Sell contsired LU, UMF

wmpdhulatny | and cagsotie *Sirmpdy i iris

L widpnomaretor . or WHF Ty "Fud acpanson 1
i dishs, o prifdes 8 Dokt ly Eomplete

%

"l"-'”/-""_"/ £29 9 -

' 16K | VAT

The most compact 80 column impact

graphic-dot printer available -

bl e el imans g
ata very compact price

by Eetkasha

e

Graphics, Mormal and

Doubde Width Charecters
car he prnteg on e
same line, Pinz Fead

Tractod i oguipped a8
standard

Tiwo Line-Fead h
Command=s {1 /'68and
1.9 nchl

Frinton Plain Papa with
basD COHES

Continuous Self: Inking Ribbon for pasy handing.
Centrnnics type Paralipl Interface standard

Wide Renge of Optianal Interface Boards
Selt- Test Programme standard + VAT

SUPERBRAIN Aﬂlﬂab

SuperBren's CP/M oparating systsm
boasis an overwh@ming emouni of

The Second Generation
Personal Computer
I

T -
Highest periormance-lowest price

svailsble potrware in DASIC. FOR- Floppy Tape “ARK [BOE0A ) *Full ASCIH Upper B Loy
:ﬂ"'”- ﬂgfﬁ.ﬂ; i E‘*;::T:;;‘;' The tape that behaves *16 Colours or shades of Grey Character Set

our appll - 4 g 1 ; . Pt
Accaunts Aecaivable, Payroll, Inven like a disk. Multiphe High Resolution Graphics Unigue graphical - Sound

1“ ar Wl:rl'd Prm;-m E‘H“raﬂln MﬂdEE Im k.| j‘ i 1m A 19. .EEI‘ L] 3'351 Enmmands rr“ Srr":":” h. !ulus:.n

Connects directiy ta TRS 80

i8 iosa in its class lavel 2 keyboard. Dpasating and :Eh?:a;tul n'-nr;eé x 24} random 1|r_.'uut‘.'l'lﬂi:=}'ﬁ E
320K £1850 700K £2400 il handiing software in AOM SR DRI IO enveloped saund
1.6Mb £2750

B commands add 12 gowerdul
finctions tofevel ZBASIC. Mo
bButicams, switehes Or yOiume
r'__-:'|r||;r|:||5_ Fuill controd afall

COMMODORE

COMPUTERS
PET 8K £415
PET 16K {R25
PET 32K £650
PET 8032 [R5

PE'EH“EI “atom 2595
atonly
Computer + VAT
= Thi Papes  Tiger S50 welz  neg Lmndards
Paper Tiger 460 - i e
ardy  avutlubis on wnite conhing e moe
Eabluies s @ gpocinky desalopesl urs wim ainggeisl pofurmm hmed wiich cwpriipy 1 D0

it warh rmases charseis Wbl sl boe paas ol e grinthessd giving & dedfeg. g Ly prind
i wilbicar feducing The i 180 E & T apml spesd

Funciions frivm kayboard or
programr. Mamntaing directoey with
up to 32 files on sach tapse

DISK DHI”ES Fﬂr a!l THS E'D' Il @n alsE a i tireetionel logil seelng drwice o snhanion I prml gphrsission Chankcier
. 1 siics ang weodeTang af Bl vefsatlity | fnatures Bach) gg meno of priapoiional sEecog. suin-
dmn E‘E E" \H’Idﬂ'ﬂ GEH'E‘ ﬂWﬁE‘FS mah juardication,  orogismmalye Rrnatintal afel verhcsl tanking, sl dirs positarsg foy

wOrH promenniyy gisglignnans

Paper Tiger 560 £706 - v

The Puapes Fagar 580 @ 1l Femr ponier bl ety fecigan. fhe mag DETRGT DT RAr E
ard 'y witnel” bypes oitfermg quadity poiiting-ata reininsly S pice

vrsion: 2169
deme:  Z170

Pleasa add £10 Securicor
delivery charge to all
computers etc.

Plus 18% VAT on all prices.

PRINTERS
EPSON. TXBOB linc. I/F B
cablel £299
EPSON MXB0T £355
ANADEX DPBDOD £455
ANADEX DPS500 £B9S
ANADEX DPSE0Y £o99s

VIDEO MONITORS
10" BLACK & WHITE EBS
10" GREEN SCREEN €95

Full 'wadtd 190 column ponbog el 160y P, A g T wile wingpeead  phint haao; hi
dupctipmal prnmog. an aballl drgoese faad and & el Al st tabie leaivves Gl A oparl YoM
aictinany rds grmbare

Flis i weln grimisr versgedty o oo plol gaohics
facity iF supplisd which inclunes g 18

it gana - VAT
Bmkl&hits EBooks: — Manuais

Diskettes: — Nbbons — Paper
— chips {2114 x 2 1K]| £4 pair,

4 : )
\ RS232 1o Centronics interfaces £40 otc, eto
( A vanuty of spoond-hand comipuier
L ) U "p equipment ysually #vatlable,
'\-_) - A o spargE, TEpairs and senace

9 5t Peter's Terrace, Lower Bristol Road, Bath, BAZ 351
Telephone: {0225) 334659,
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Blend basiness
with pleasare

*One Year's Guarantee
* Programming Courses

* Maintenance Contracts
* Software Services

* All Atari Prices include VAT ﬁ

welcome

* Part exchange

Benefit now

Atari 400 with 16K RAM

Atarl 800 with 18K HAH EHE
Inghiing VAT and one years  exchangd
J|J =T EE

Atari Accessories

LightPen .. . FEPPPIPEPORPHE WV, | .
410 Cansatra. ... o .50
B10 Disc Drive ... £345

822 Tharmal Printer._ ,
B2 80 Column DOT MnTHI]{ .. 505

B50 RS232 Interface .......... . £135
16K RAM Expansion .. .. R .
Atari Software

28 Different Programmas at Launch

High resolution graphics with up ta
220/192 Possible Points

Querty keyboard touch type on Atari
400 and four function keys

sk

Background colour, plotting colour, tex
colour, and border colour sattable to any
one of 16 coleurs with aight levais of
Huminancs

- S

Full screen editing and four-way cursor

cantrol
=

40 character by 24 line display

&

Four channel synthesiser which can be
playad ||r||-.|du.:|:-,-' of together and aach
has 1785 possible saunds plavable at any
ong of eght volurme seftings for game
sounds or music charrls

*®

Video display has II!_J,_--;'r and lowar case
characiers and duad size taxt G
INMYEFEDS Wiidao,

alcon Chip

Wk E TR SR & maihe
i el W BN demie il

Frolg i Lon
Oiate (el hen
Lot o

IV §n wosml leds called

Falifical | corssmy

Fowmnmies nAay be jeanssld, witil
di nbiirianues sccur wbich &l fest

WEEEr i Uy, . e i

Buth shaps & open o full
OMOnSiraiions. Software s in casserts
fare ar ROM madules, Also plug-in
sartrdges with higher resofution
grapiuss than APPLE. Cheaper than PET
amnd s aiso expendabie (very flexibie
systamy

The following printers are
compatible with Atari
The following printers available ex-stock

160 CPS DOT MATRIX

PRINTER .. i FB45
26 CPS WORD PHGEESEIH’G

PRINTER... ... . £1,495
56 CPS NEC DAISEY
WHEEL PRINTER ... £1,696
EPSOMMx=BOF' T £389
EPSOMMX100 ... ... .. ... E575
CENTRONICS 737/ 2 e
OKI MICROLINE 80 .
All above prices pius L-’,au ]

Software written by Silicon Chip will
soon be avallable including Stock
Control, Payrol, Mall Shat

Payroll packags now availablz

372 High Street, Siough, Herkshins =
Te! (0783 J0E39 >

By 4 s =
e Landan. Rosd \AGEWA
singston-upon - Thames, Surmay |'r‘--L_ i,
Al 5 ! - e

Pt O1-FdS8 5867 e
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LGS electronics

DEPT P.C., 48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD
100 yds FROM ARCHWAY STATION & 9 BUS ROUTES

TELEPHONE 01-263 5433 263 5435
YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS

. PET — UK101
; 4016 16K RAM | Gor ¥ UK 101 Kit inc 8K memory
4032 K RAM Ready Bulll Ine 8K memory
3040 Dual Driva Dink Compleis in case £199
Thes viemee PET prlrvier 4K EHD«E nstion 8 « 2114 £14
4022 Bl column tracks fead. Memory Expansion Kit
¥ Wi 7995
’ ! C2ZN Cassatta Unit. 16K E£106.55
4 o A looes v i Printer Interface £29.9
— - BISE) with daisy wheel prinors Sound generator plus
CARTHNG SN PIO kit £29.96
- Cases £24.50
PHONE FOR DETAILS OF OUR 'STARTER SYSTEM' NEW
AND 'WORD PROCESSING/BUSINESS SYSTEM' Chromasonic Sound
— = kit £24.9%
VIDEO GENIE g Colour Kit fB4.95
ﬂ] EG3003 Ine, Demo Tape & Full
Lltilmes FHO. 12K Jwuel Dincumaretgtine. Sand for delaiis

Rasir, Integral Cessatls
Oack, UHF O/F, 18K BAM,
all TRSED featurss. Sirmply
plugs miomaonitor of LIHF i
T, With VL. Matar
PARALLEL PRINTER INTERFACE INC CABLE ,
CHROMASOMNICS PROGRAMABLE SOUND KIT
GOLIND EIT [FITTING EXTRA) C
LENWWER CASE KIT [ETTTING EXTRAL

COLOUR EITIFTTING EXTRAL ... o
EXPAMNGION B0 WITHAWITHOLIT RS20

161 32K RAM CARD | :

NEW GEMIE Il MOW !-.'v'.-'-'-.llu ﬁ.ELE

APPLE

A .
APPLENPLUS /2P glioppla

48K Machines £585
Dick Drive with Controller £349
Disk Drive without Controller €285

o LrEttEra L RO i
sl Gunattor for languags and

s Tl
Colour Card £69 o A p iz ) "'-..l.'-'il'l.'l'fli!rd
Erﬂph-lﬂﬁ TE-t'"IEt P.ﬂ.ﬁh .H% .-"':. . CHM T mal
ACCEESORY CARDS, SOFTWARE o magle 10
ALL AVAILARLE - PHONE FOR DETAILS N TIET Ry s
ragsatile Jpoiry L-_--.,- i
PRINTERS Purmhﬂraiq ACOessOres
INTERFACES AND CABLES cansRl g with special intarface 1
Ior Appha 1, Pat, reliahiliey
TREON, REZA, LK1, I_FT { [1['1| omyaatitle
Sharp Superboard sl avsilshle.
m— ' EPSON MX(B0 FT/ 2 £449
An T 1 with high resohstion PRICE DNLY £165
A
EPSON MX80 £3589 i CASSETTE DECK with 6 frE e
E-rmatriag rintar with Pet EPSON MX70 £753
Qraphics irltnrfzcu.l:‘l.'_‘,e-ntlmin:a Tractor fawd, ?w'lnuali Ffl]!]fﬂlﬂmES
lul gl sarial. Pat and - gt ool
gl gy Zotar Nah eseluton raphic ONLY £34.75
bidirecticeal, B0 cpa SEIHOSHA GPAdA E105 !
EPSON MX80 FT/ 1 £395 Wits. Grantica, den Wt
id HLLR RSl R b M P SRR
1ra§1l.'rr Ellw"-rn haad t-uzf4 oo == TAHTEL
dlesanibees JPET PHONE FOR FURTHER DETAILS FHESTEL E"f TA"TEI_
COMMUNICATION AT YOUR FINGER TIPS FOR
r MONITORS BUSINESS & HOME. UP TO DATE INFO
GREEN MONITOR 3" £98.00 160,000 pagees of Inforrmistion on Trevel, News, Irvestmant, Holideys
MONIS™ [llust) BE&W £82. 00 Hetels Elc,, Elc
Hitachi professional monitors £170
9" Black & Whita £99.95 TANTEL IS POST BEFICE AFPROVED. SERD FOR OETALS
12" Black & Whita £148.00 —/—/4}/— I DEMONETAATION AVAILABLE AT OUR SHOWRDCM

Pleana add VAT Th% (o &l prices Pastage an compuoters | plnters and dases |.- dedks charged a1 cou

FEFP 305 Place your drded asing Your Acoessof Barplayoard {Won el gigdel £55 Trade angd eapon «
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RADIO CONTROLS

A ¢ micro users and radio-
controlled model aircraft
enthusiasts, we are a little concerned
at the possible effect of your article
“Beyond games into micro applic-
ations’’, in the August/September
1ssue.

In the article reference is made 1o
the use of an Acoms AP-435 35
MHz proportional radio-control
system. In view of all the recent
controversy relating to the 27 MHz
band and the illegal use of citizens’
band radio, representatives on
behalf of model aircraft enthusiasts
have been to great lengths 1o
negotiate for an exclusive clean band
for mode! aircraft use.

The Home Office has responded
by allocating the 35 MHz band solely
for this purpose. It would appear,
therefore, that the implications and
conclusions from your article are in
direct contrast to the safe use of
model aircraft on this newly
acquired 35 MHz band.

Although we do not wish o dis-
courage innovatory thinking in the
use of microcomputer systems, it
should be pointed out that if a
system, developed as suggested by
your article, were operating within
range of z flying radio-controlled
model, the results could be devast-
ating.

The chances of this occurring are,
we appreciate, quite low, but the risk
will still exist, Bear in mind that the
average model aircraft weighs
between 5 and 10 pounds and can
travel at speeds approaching
100mph. In an uncontrollable state,
it becomes a potentially lethal pro-
jectile.

We feel, therefore, that any such
practice of using 35 MHz radio
control equipment for anything
other than controlling model air-
craft, should be strongly discouraged
and that your readership be advised
to this effect before considering
computer-control projects involving
telemetry.

P ¥ Morrell,
AV O’Malley,
Stockport, Cheshire.

EMr Morrell and Mr O'Malley
confuse two ideas in order to
make a point in their letter. The
analogue input to the radio
control transmitter mimics
manual movement of the joy-
stick and the signal radiating
from the transmitter is entirely
different to that from the
citizens’ band voice trans-
mitter. At worst, the computer
control transmitter could
appear to be another aircraft
control system in the neighbour-
hood. This is a common
problem at the open locations
where model aircraft are flown
and its importance is reduced
still further by the geographical
separation between sites for

flying model aircraft and the
predominantly urban or sub-
urban locations in which micro-
computers are used.
Nevertheless, I agree that if a
band has been allocated solely
for model aircraft users, this
should be respected. There are
many excellent digital proport-
ional radio control systems
available operating on 27 MHz
which would be preferable for
the control applications
described in the series.

John Dawson

CHESS CHALLENGE

have several points to make about

the two chess articles by John
White in the August/September
issue of Yowr Compurer. | am an
author of chess books and magazine
articles and have an international
rating of 2,250.

Before my criticisms of his review
of chess machines, [ should like to
point out an error in the second
article concerning the British Chess
Federation grading system. The
anomaly whereby you could, ino
theory, increase your rating by play-
ing and losing many games against
people much stronger than yourself
has long ago been eliminated.

[f Joe Bloggs, with a rating of 100,
plays Grandmaster Tony Miles,
with a rating of 240+, and loses
every game, his rating for those
games is his present rating. If by
some chance he draws a game, his
rating for that game is 150. If Miles
has a brainstorm and loses, Bloggs
gains 200 for that game, and Miles’
rating for losing that game is not 50
— as John White implies — but 140
as the 50-point cut-off works in both
directions.

In his conclusion, he says that:
“Sargon 2.5 remains the strongest
and fastest chess computer”. He
appears unaware that the Morphy
cartridge he mentions in passing has
been available since March this year
from the Great Game Machine —
along with an openings’ cartridge to
play the early phase of the game, and
with an end-games’ cartridge due for
release soon — and is also available
in stand-alone form as the Morphy
Encore,

This computer, playing on its
level 8, can make 40 moves in two
hours and [ estimate its rating at
around 1,800 — 150 on the BCF
scale. With the two extra cartridges,
that rating may possibly reach 1,900.

Other strong and fast computers
available shortly are the Chess
Champion Mark V from Philidor
Software and SciSys with a rating
estimated around 1,900, the
Champion Sensory Challenger, the
Novag Savant and probably before
long from West Germany, a new
version of Mephisto.

Intelligent Chess 1s recommended

by White but to be frank, it costs two
or three times as much as other com-
puters which play as well, it is bulky
and hard to use without a TV set and
it 1s slow — it starts to play well only
on level six in my opinion.

Super System III is obsoclete by
now and the Sensory 8 Challenger
and Challenger 7 are threatened
because computers which play as
well can be bought at a fraction of
the price and by Christmas, there
will be two or three at least for £80
or less with sensory boards or other
aids to communication with the
computer which will make the
keying of moves a thing of the past.

T D Harding,
Firhouse, County Dublin.

B First, all the machines
surveyed are still available,
according to the latest
catalogues, obsolescent or not.
Harding seems to think that I
know little of Morphy; 1 have
owned one since the U.K. launch
in March, I fail to understand
why Harding brings in the
Philidor program — Chess
Champion or Mark V — or the
Chess Champion Challenger or
the others named. I made it
clear that I was reviewing only
machines I had tested myself
and which were available com-
mercially. These machines are

still unavailable in the U.K.
Harding estimates the Morphy
Level 8 rating as about 1,800. 1
flatly reject this assessment — 1
would say about 1,650, To turn
to his other criticism, the cut-off
rating which Harding mentions
15, indeed, correct — an over-
sight on my part — but this does
not affect the substance of the
article. Harding must be aware
of criticism in the chess maga-
zines, to the effect that some
players have stronger ratings
than others because they avoid
weaker players. My article was
aimed to test this theory. |
should be interested to know
whether Harding himself plays
in any of the British or Irish
leagues, or whether he confines
his games to strong tournaments,
John White

MACHINE CODE

n page 36 of the August/

September issue, Trevor
Sharples assumes that USR on the
ZX-80 is the same as ZX-8] whereas
Sinclair states that USR gives the
resultant value in “HL", of n if it
does not alter HL. when using the
£X-80.

However, when using the ZX-81
the result of using USK is the value
in the “bo" register pair. Thus the
short routine to reduce 17000 to
16999 if carried out on the ZX-81
should be:

__YOUR LETTERS _

10 POKE 170000, 11 déc bo
20 POKE 17001, 201 ret
30 Print USR (17000)

As a beginner in machine code, I
rely on magazines such as yours —
which 1 find to be excellent apart
from this error.

Peter Push,

Ramsgate, Kent,

B The routines listed in the
August/September issue of Your
Computer will not work on the
ZX-81 because the ZX-81 USR
function refers to the BC register
rather than the HL register.
However, the following
routines can be substituted for
those given in the article so you
can run them on your ZX-81.

DECREMENT BC BY ONE:
10 POKE 17250, 11
20 POKE 17251, 201
30 PRINT USR 17250

TEST FOR NO. OF AVAILABLE
BYTES:

10 POKE 17250, 33

POKE 17251, 0

POKE 17252, 0

POKE 17253, 57

POKE 17254, 68

POKE 17285, 77

POKE 17256, 201

PRINT USR 17250-16366

X LOADER:
LET A
LET B
LET AS$ =
21000035444DC9"
POKE A, 16"CUDE A% +
CODE A$(2) - 476
LET A% = AS(3 TO)
LETA = A + 1
IF AS <> " " THEN
GOTO 40
PRINT USR(BI] - 16366

TO FIND THE ADDRESS OF ANY
GIVEN POINT IN THE BASIC
PROGRAM:

17250
A

nn

J8¢ & 8RzI BIBEEN

&

17300 21
17301 7B
17302 40
17303 3E
17304 08
17305 23
17306 BE
17307 28
17308 02
17309 20
17310 FA
17311 23
17312 3E
17313 09
17314 BE
17315 44
17316 4D
17317 C8
17318 20
17319 F1
Because line numbers are

stored in a completely different
manner in the ZX-80 and ZX-81,
the line renumber program can
be modified to run on a ZX-81,
Trevor Sharples )
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Database for
Sharp MZ-80K

THE sHARP MZ-B0K is a versatile
and useful home computer. Not only
does it make a good machine for
playing games, but there is also a
range of useful software available for
the machine. One such item is a
database designed to work with the
MZ-B0K cassette umt.

The darabase is a useful method of

keeping records. In this particular
case, the program allows the user to
consider each record as a card in an
index file. The program can accom-
modate up to 255 cards each of 10
lines. .

Records are created containing one
to 25 cards. The search, browse and
print facilities are standard. A
special report, say, a mailing list, can
be printed. The data resides in the
memory and is transferred to cas-
sette for storage.

The possible uses for the database
are legion — that is, there are many
items which could be filed on such a
system. For further details contact
Jon Day of Newbear Computing
Store Ltd, 40 Bartholomew Streef,
Newbury, Berkshire. Telephone:
0635 30505.

ELECTRONIC chess-playing games

NEWS_

s

Latest computer chess

are becoming increasingly popular
these days. That is hardly surprising
— it is the marriage of one of the
oldest and most respected games to
the newest technology which appeals
to so many. Others just like to have
an opponent who is available 24
hours a day.

Vulcan Electronics is a leading
company in the marketing of chess-
playing machines and has recently
introduced three more machines into
a range which now totals six. The
machines are among the most
advanced ever seen in the U.K. and
are of British design. Manufactured
by SciSys, the machines bear the
emblem of FIDE, the world chess
federation, showing that they are
endorsed by that organisation.

The three new machines cover the
spectrnm from the hand-held Execu-
tive Chess up to the sophisticated
Chess Champion Mark V. The
machine most likely to be filling the
stockings of businessmen this
Christmas is the Executive Chess.
Incorporating the state-of-the-art
microprocessor technology, the
machine features a LCD chessboard
display.

Hand-held NewBrain
sold to Grundy

AFTER SPENDING more than two
years trying to make the hand-held
NewBrain computer work, Newbury
Laboratories has sold it to Grundy
Business Systems. The NewBrain
was originally conceived by Clive
Sinclair's company Sinclair Radio-
nics and was passed to Newbury
Laboratories during his involvement
with the National Enterprise Board.

The sale was negotiated by the
new British Technology Group —
formed by the recent merger of the
National Enterprise Board and the
National Research and Development
Corporation. The British Techno-
logy Group, which now owns New-
bury Laboratories, is to invest
£235,000 in Grundy Business
Systems in return for a 30 percent
shareholding.

When the plans for the NewBrain
were first announced, it sounded
both novel and competitive but the
endless delays in its development
mean that it has now lagged behind a
new generation of personal com-
puters. It is now almost certain that
the NewBrain will never repay 1ts
development costs.

Criticism of the Government’s
involvement in new technology
products and companies has been
steadily mounting in recent months.
There is a growing suspicion that
the Whiteha!l involvement in any
product is a guarantee not only of
failure but also of a good deal of
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irretrievably-wasted public moncy.
Tory MP Michael Grylls has been
trying to find out how much money
has been spent by the Government
on surveys of the market. Grylls
suspects that effort and money have
been wasted in four overlapping
studies, but so far he has received
only evasive replies to his question-
ing of the Department of Industry.

Flectronic chess pieces move |

across the display by a cursor control
system as if the pieces were real
pieces on a real chessboard. There
are eight levels of play from
beginner to expert and the machine
can be operated either from batteries
or from the mains. It even plays
against itself. Vulcan's Executive
Chess costs £89.95 including VAT,

The other two chess machines are

Utility ROM for Atom

A UTILITY ROM has just been
released for the Acorn Atom. This
adds new commands to the Atom,
some of which can be used within
Basic programs. The ROM plugs
straight into the spare slot on the
Atom; no hardware changes are
required, The commands are avail-
able for use as soon as the machine is
switched on and it will work with an
unexpanded Atom.

The 17 commands allow Atom
users to re-number programs, delete

Acornsoft launches
plug-in WP pack

ACORNSOFT — the software
company dealing in programs for the
Acorn Atom, seems to be very busy
these days. The range of software
developed by Acornsoft and that
written by outsiders and approved is
ever increasing.

Of the software to date the most
important must be the Acornsoft
Wordpack. The Wordpack is
supplied in the form of a ROM,
which is inserted into the spare
socket on the Atom board. The pack
provides a number of facilities which
convert the humble Atom into a text
editor or simple word processor. By
connecting the Acorn GP-80 printer,
a unsophisticated but effective word
processor can be yours for around

£300.
The price tag of the Atom word

processor is enough to tell you that it
has a limited application but, never-
theless, none of the Atom’s features
are lost by the addition of this ROM.
The package is ideal for the prepara-
tion of leaflets, letters, booklets and
documents. Text may be saved on
cassette and printed in a number of
formats. The Wordpack is complete
with a manual giving full
instructions.

The Wordpack costs around £30
and is available from Acornsoft.
Other Acornsoft software packages
for the Atom computer include
games, mathematics and simple busi-
ness software. A database program,
Atom Forth Mathspacks 2 and 3,
Peeko-processor and Games Pack 8
a1l cost £11.50. Acornsoft, 4a Market
Hill, Cambridge. Telephone:
316039.

#

Vulcan's Chess Champion Mark V' —

£249 projected retail price.

further upmarket and are very
sophisticated. Chess Champion
Mark V is claimed to be the “Rolls
Royce of chess machines™, and
retails for £249. The Super System
IV retails at £119, and has add-ons
available: it is likely 1o appeal to a
wide audience,

Vulcan Electronics is located at 45
South Street, Bishop's Stortford,
Hertfordshire.

a range of statements, do & string
search, line-number automatically,
keyboard scan, zero all Basic vari-
ahles, print all non-zere Basic vari-
ables, remove Rems and spaces from
programs, give & short sound on each
keystroke, print size of program,
and a full-feature disassembler.

The urtility ROM is supplied with
a full instruction manual for an all
inclusive price of £35. For further
details, Willow Software, PO Box 6,
Crediton, Devon EX17 1DL.

Interface
produced for

ZX-80/81

BorToN Electronics has produced an
interface unit for the Sinclair ZX-80
and 81 computers. It consists of a
printed-circuit board which plugs on
1o the rear of the computer and pro-
vides eight TTL output lines and
eight TTL input lines.

The state of the output lines can
be set by a simple Poke command
and the input lines are read by
Pecks. The addition of suitable
drivers, e.g., relays, allows the
control of systems from model rail-
ways to central heating 1o disco
lights.

The unit is priced at £15.90 plus
£1.00 postage and packing, Bolton
Flectronics, 44 Newland Dnve,
Bolton, Lancashire. Telephone:
Bolton 64772,




Prestel TVs go public

FORTY PUBLIC-access Prestel TV sets
are to be placed for a year in places
such as post offices, information and
advice centres, shops and other
places used by the public in Gates-
head, Kingston-on-Thames and
Brighton.

The ways in which the sets are
used will be monitored and the
results will be fed back to Prestel
information providers. All the sets
will be attended by staff whose job it
is to give information to the public,
so that people will see how to use
Prestel effectively.

The experiment was devised by
the Social Information Providers’
Group which wants to encourage the
use of social information on Prestel
— about people’s legal rights and so
on,

The cost of the scheme has not
been disclosed but the Department
of Industry is providing £65,000
towards the project. Assuming that
the Department has provided less
than half the cost, this means that
rather than installing 40 sets for g
year the group could have bought
more than 800 Prestel adaprors.

Microtan add-ons developed
by Tangerine user group

THE TANGERINE users’ group has
developed a range of add-ons for the
Microtan 65 system. The devices are
all developed by members of the user
group and are available to both
members and non-members.

The first package to become avail-
able from the group is an EPROM
programming package. The package
15 in the form of a kit and provides
Tangerine users with an inexpensive
alternative to those higher cost units
already on the market. Another
factor is that this programmer has
been designed for Tangerine users
by fellow users.

The kit provides the PCB together
with construction notes, instructions
on use and progranuming tips along
with a powerful software program
which allows automatic program-
ming of the 2716 EPROM directly
from the memory contents. The pro-

grammer requires three PI3 batteries
to eliminate the need for a purpose-
built power supply.

The price 1s £2] 10 non-members
and £17 to members of the Tangerine
users’ group. Membership of the
users’ group can be doubly bene-
ficial because the newsletter contains
programs and routines which may be
programmed into the EPROM for
LISE,

The newsletter has been re-
vamped with more pages and more
information, The main reason for
this has been the *“‘thirst for
information” which Tangerine fans
seem 1o have.

The group hopes to soon become
an information provider on British
Telecom’s Prestel system. There is a
close affinity between Tangerine
users and Prestel — largely due to
the success of the Tantel adaptor.

Maplin, the electronics and hardware mail order company, iIs to take fo
the road. The Maplin Roadshow will feature the Atari personal computers,

and custormers will be able to gain hands-on experience with these
machines and see the colour graphics for themselves. The show is
completely free. Five cities are on the Maplin itinerary: Birmingham,
Edinburgh, Manchester, Newcastle-upon-Tyne and Norwich, The venues
chosen are all in the centre of the respective cities. Shows will last from
6pm until 10pm and all the family is welcome. For details of when the
whole circus arrives in your town etc., telephone Maplin an 0702-554155,

NEWS

The New University of Ulster has produced a special keyboard for the

physically handicapped to be used in conjunction with the Acorn Atom.
On the special keyboard, which has only eight large keys, two pre;ses are
used to select a character. When a key is pressed, its number appaars at
the top of the VDU, and when the second key is pressed the character is
printed on a line below. Normal Edit facilities are retained. so mistakes
can be easily corrected. The auxiliary and the normal keyvboard can
operate totally independently, and at all times — it is not a switched
arrangement, thus giving maximum flexibility. The Urnversity has
donated a unit to Fleming Fulton Special School, Belfast where it is very
much in demand by students. The Acorn computer was donated by CEM
Microcomputer Services and a printer was provided by the Lady Hoare
Trust. The keyboard and program are being marketed by CEM, Belfast.

ZX-80/81 chess
program

ANOTHER chess game for the ZX-80
and ZX-Bl computers has been
released. The company, Artic
Compurting, says that the program is
written entirely in machine code, is
9K long and has six levels of diffic-
ulty. According to Artic: “It easily
beats Z-Chess and annihilated
Phillip Jov's chess program’”.

The program also allows the user
to set positions on the board and
then play from there. The pieces are
represented graphically on a board
which occupies most of the screen.
The program is available for both
the ZX-80 and ZX-81 for £10 from
Artic Computing, 396 James Reckent
Avenue, Hull, North Humberside
HUB DJA,

New viewdata
adaptors

TANGERINE is still setting the pace in
the Prestel market not only with
sales of its Tantel adaptor, with
which it claims to have captured 78
per cent of the market, but also with
its new products. The company is
now ainung to capture the personal
computer/Prestel market as well by
converting the Tantel adapror so
that it can interface with almost all
popular personal computers.

This adaptor costs the same, £170,
as the existing Tantel unit, One of
the advantages of the adaptor is that
it can convert a personal computer
into a colour computer and might
eventually replace many colour
boards. Its other new product is an
alphanumeric Tantel unit costing
£200. Details from Tangerine,
Telephone: Ely 3633.

BBC computer
goes to ICL

ACORN, which makes the Aiom
computer and designed the new
BBC computer, has announced that
the BBC computers will be built by
Cleartone of Gwent and ICL, the
loss-making, Government-backed
I.:ﬂi“i_'llli":l L.'I.'!'l]l]_}}]!]:i'-

The first 1,000 will be built by
Cleartone and ICL will start pro-
duction in early October. It will
have produced 2,000 BBC com-
puters by the end of the month. By
November, the combined output
from both companies will be 5.000
per month. A third assembly
contract may be awarded for 1982,

It has been reported that ICL
should make £250,000 on the first
2,000 units it makes, with Acorn
supplving the components. If ICL
makes the components for the next
7,000 computers the company would
make £3.4 million.

Green Paper
on copyright

ONE OF the problems with selling
software for personal computers is
that it is very difficult to stop other
people making copies and selling it
themselves. The law of copyright for
software has always been confused.
[n response to all the fuss about
computer software privacy, the
Government has after vears of delay
published a Green Paper discussion
document inviting ideas from any-
one and everyone on the best way to
provide protection for computer
programs. If you have ideas, write 1o
the Patent Office, 25 Southampton
Buildings, L.ondon WC2A 1AY.
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MEMORIES AT
UNBEATABLE PRICES

ZX81 owners

have you seen
Vhe Cambridge Collection
A book of

30 PROGRAMS

25+ 100+
1.18 1.11

+
2174 200N S Tow power 1.28
2114 F00MS low powear gie
2B 1.18 1.11
A

(recommendad for Acorn Atom) 1

7708 A50NS | 1.85 1.73 For Only £4. 95

2718 450NS {single + BV 2.48 2.37 2.29

230 48NS B 65 &N NO MEMORY EXPANSION NEEDED
7732 AR0ONS 543 574 507 Each program has been dasigned to fit into 1K of RAM
4116 150NS 1.16 1,06 0.94

pd it L A ok TEACH YOURSELF PROGRAMMING
A118 200NS .60 .93 313 Comprehensive explanations of eacn lisiing will teach
6116 200N5S 100,55 453 g a7 You maEny tochniguas of ZXB1 programming

8264 200NS 12.00 11.00 10.50

E. & O.E. HOURS OF AMUSEMENT

With tities such as FORTRESS, BALLOON, arnd ODD MAN

OUT, you could easily become a ZXB1 addict Plus,

entirely new implemantations ol well-known favourites)

LUMNAR LANDING, MASTER CODE. ORBITAL INVADERS,
and many others

CASSETTE AVAILABLE TOO!

if you order the book you can also buy the
programs on a quality cassetie for only
£4.95 extra

,_-_.——_-—.—_——_-—--—l—

Please send me

Al produsts branded full specification and guaraniaoed

All prices axclude post and packing (50p on ot ders: umdar £101
and VAT

Oifficial orders from schools, colleges and governmant
astablishments watcoms.

Cradit cards accepted |Access and Visa)

(24 hour senvice for credit card ordars)

Plagse send 5. A.E. for full component price Hst.

MIDWICH COMPUTER COMPANY LIMITED
Hewitt House, Northgate Street,
Bury St. Edmunds, Suffolk IP33 1HO
Tel: (0284) 701321

Pleasa sénd your ofders
eppigs of the book Bt with cheques,/PO's o
£4.95 aach Richard Francis. Dept.YC A/ S

2 22 Foxnhollow, Barhill,
copies ol the book and ' '
cassalta at £9.90 pair Cambridge. CB3 BEP.

SOME IDEAS ARE JUST TOO GOOD FOR WORDS

And yat. Wwe oould write pages-about how This smple idea
transformed our own approach o programming

(mitiatly, wo produced the Flowcohart toard and self-cling
symbels 1o pravide a naat, uniform layout which could be
|7u wincopad. But, wa soon realised that the resl advantage
ay in having a flowahart that could keep paoe with the
programmers ideas and adapt immediataly 1o the
rEpirotion of tha moment.

Tive ‘instant flowchart’ concept will hetp you 1o achiove
crisp, error-free programmes
And we spoak from uxperence

Pluase supply
Elowchart bosrd/s gt £15.00 each

shaul/s of Prmany Symbols (FS 186-1)
gt £3.22 sdch

shost/s ol Secondary symbals (F5 188- 2
&£ 322

pack/s & wipe-off pans al £7,28 per pack
Postage & packing
| aeielnse g cheguepostal order for

Al prices includs val.
8 gomplete starting kit coss £26 00 including vat/paslags

Mlama Pl /A rE. S MlisE

Campany

Address:

Fost Lo —— =

DEPT ¥C1.

DATARITE HOUSE, GRAFTON ROAD,
NEW MALDEN, SURREY KT3 3AA
01-942 2830

B EIWTIION of DEYLLGWAND LTD.
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COMPUTER CLUB

Computer Club is here to encourage you to start your own local
computer club or, if one already exists, to join it and become
involved. Each month we will devote the page to new ideas from
local clubs. We would like to hear of anything which has made a
club a success, or of any projects or programs you are

developing.

Liverpool tries computers

in youth centre

ACOMPUTER $HOP and mail-order company in
Liverpool, Microdigital, has decided, wery
generously, to give more then £5,000°s warth
of computer equipment to a local Liverpool
charity called the Victoris Settlement. The
Settlement s run on Manpower Services
Commission, MSC, grants to offer some kind
of retraining for unemploved school-leyvers,

T'o date, the courses have included electrical
fitting, plumbing, woodwork, brickwork and
bricklaying, puainting and decorating,
refurbishing and printing. At any one ume,
there are shout 200 people in the Settlement.

“Many people mlk about the eflects of the
new technologies”, says Settlement director
Gordon Rudd: “1 decided thar we needed to
work at minimising the damaged caused by
new technology and 10 maximuse the sdvan-
tages and social berefiis. | was worried that
people here in Liverpocl were going to miss
the compurer bandwagon.

“"We have 1o resct o the needs not being
met by society”, says Rudd, and so 18 months
ago the Settlement bought its first Per. One of
the problems they have faced is that no-one at
the Sctilement hed any experience of
progrumming. When Rudd spplicd 1w the
MSC for @ gramt to hire a programmer; to
trmn the youngsters; be was: told thar “§
would serve no functional purpose™.

According to Rudd: "At the local level at
least they were not interested”,

The possibility that Microdiginl would
supply some computer equipment was [irst
ralted some months ago. The company was
runmng down its computer-hire operation and
decided that much of the equipment had
become difficult to sell. Bruce Everiss.
Microdigital’s General Manager, approached
Gordon Rudd and offered him the equipment.

[t imcludes two ITT 2020s, four Video
{enies, three Atoms, two BK Pets, and two
fioppy disc drives for the ITT systems. As
Gordon Rudd says: “Industry is often
reluctant to get involved in @ scheme like ours.
Yet business con do a great desl for the
CORTITIUNITY at Do gredt expense to itself™,

Bruce Evenss has also given the scheme
good deal of support by lending Rudd one of
his technical stuff and giving away 4 selection
of computer books, programs and games, Only
one of the supervisors at the Settlement has
any experience on computers. Terry
McDonnell qualified with an HND in
computing 1o the summer of 1980 and after
many months of fruitless job-hunting in
Liverpool wos recruited by the Sertiement in
March. He now plays i key part in running
the computer room.

At the moment the computers are regurded

Liverpool is hardly famous for
its computer clubs; in recent
months it has been brought to
our attention mare as a centre
of rioting and social
deprivation. Our report this
month is not on a Liverpool
computer club as such, but on
an interesting new experiment
in community computing,
writes Duncan Scot.

as extra-curriculum activity'', SNV
McDonnell. *There is give and take, though.
The kids can be given permission to be
released [rom one of their courses o do
computing; they can arrange it with thelr
SUPETVIEOT .

The children are allowed 1o stay at the
Sertlement only for & vear, so there is a
constant furnover. NewUOmErs WTIVE every
Wednesday and now that the computers have
been installed, the newcomers are introduced
to them on thewr first day,

“1 bring them in, show them how 1w Gse and
loud progroms and games"'; says MeDonnell.
" Maostly they write therr name and addreds on
the screen at first snd then leam o use the
delete and insert keys™,

Few of the youngsters will have the hme 1o
become expert at using the systems — ar the
moment, the hope iy thut the short experience
they can gain at the Setlement will encourage
them to pursue thelr imterest further outside —
perhaps by trying for an HND course at one of
the local colleges

Gordon Rudd is now hoping that more local
companies will become interested i the
project and heip with donations of equipment

Terry McDOonned] in the computer room
darmanstrating the use of the 8K Par

q Gardon Rudd, Wctosa Sartlernent director,
now igns o Jaunch a cormminity
computing centre in Liverpoal

They need to upgrade the Pers, floppy disc
drives, books, television sets — some of the
compuiers cannot be used yer because they
have oo television — and software.

Rudd's next plan is to take over the local
Methodist Hall and coavert it into
community computing cenire. Anyone will be
abie to visit and discover for themselves that
one does not need a degree in computer
science 10 enjoy plaving with compuaters.

If anyone would like to st a simalor
scheme elsewhere in the country, let
Computer Club know end we will do what we
can 1o belp, We would slso be extremely
inferested to hear from any community
computer centres which are already up and
TN,
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The TRS-80 Colour Computer
is Tandy's answer to the
Commedore Vie-20. Tim
Hartnell runs through its key
features including its game-
playing ability and its potential
for expansion. Prices start at
£349 for a basic system with
4K of memoaory.

THil MANUFACTURER of the Tandy Colowr
Computer hus not, in my opinion, mede a0y
major design errors. The computer is housed
i @ standard aipha-numeric keyboard, about
the size of the TRS-80, ban slightly thicker
The only design problem | found was that a
push-button switch at the back, which s an

1% YOUR COMPUTER; DSTORER 1881

anfofl” switch, did not appenr 1o trn off the
internal transformer, so although the machine
appeared to be turped off, the transformer
contimued 10 Gperale,

After a few hours of bemg “off™, the
computer grew very hot. This, coupled with
the fet that it wes impossible to rel] if o was
off ar om without rurning on the television
display, meant the push batton was, literaily, &
complete waste of energy — you still have ta
turn the computer ofl at the power pounc,

Apgrt from this, the computer was a joy 10
use, The kevboard is full-size, the Basic almost
completely standard Microsoft ‘and us only
fon-stutdard fearares were some very usehul
cetra commands and statements,

An oblong carsar, which eycles through the
eight wvwilable colours, appears when you tarn

TANDYS COIOUR CO

the computet on, If you do nol specify &
colour-praphic mode, vou obtain bleck letiers
on-a pale-green background. The text on the
screen 1s clent and easy 1o read. There are no
graphical chargeters abiainable directly from
the ¥evboard — you need to use CHRSn for
[hem.

Although there are eight colours available —
areenl, vellow, blue, red, bufl, cyvan, muagent
and orange — vnly black on green is available
when using 1ext. The command CLS cleans
the screen to green for text, ar if m graphac
mode has besn previously selected, 1500
clears 1o the colour specified by n

If you do mot wanl te use the colwurs
immediately, and you have had some exper
ierice using other Basic compaiers, you will§
findd you can probably use the Tandy Colous




TER

Computer from the momen) vou first tuen it
on, without even referring 1o the manuaf,

The standard Basic supplied on the machine
— the review machine had Extended Colour
Bagic — is such a comumeon subset of Microsoft
you should find you can use it withow any
problems at all — o yery big phas for the
machine.

The enly slightly non-stundard festure is the
generation of random numbers. To obtuin 2
random number o the range | o 10, for
example, you enter ENIX10) rather than the
more usul

INTIRNLD*10] +1

Tandy Colour Basic and Fxronded Colour
Baslc fequire the use of the word Then in an IF
stmlement, but do not nesd Let, as in

IFA =5THEN LETB = 7

the Lzt is not needed, whereas the Then s
required. The extended Basic will allow the
word Let 1o be in a listing, and will ignore i,
while the standard Basic will hang up on the
word.

| predict thar Tandy will find a sesdy market
among the ex-ZX-80 fraternity, because the
standard Basic is almost exactly the same as
LX-B Basic, Apart, that is, rom the chargcter
sty Tandy uses ASCIL, Sincluir uses its own.
The vagt majority of ZX-80 programs | tried
— excepl those using screen Peeking snd
Poking — worked perfectly, when entersd
without modification on the Tundy.

A simple arithmetic modification allowed
even many Peck/Pole programs to run. The
address in the first line of o progrom afier the

word Bem on the Tandy s 7686, on the |

ZX80 it Is 16427,

It is in the speciul fearores of the Tandy
extended Basic that the compurter really moves
into its own, Here are a few of the unusual
commands und funcrions availyble:

Audio; This connects or disconnects the cassets
output to the TV speaker.

Circle: Draws a circla a1 a spenifiad focation, of
spacified radius and colour, with a haight/
width ratio of your choice
plotted. All the required Information esn be
enteced in 3 singla program ine.

Color: Sets Toreground and background colour,

Defuser: This command defines the entry point
for the USRE function

50 gllfpses gan ba |

]
.-

Dtaw! This draws a line beginning ar a specifiad
starting point, of specified lengthy and colour,
A% wilh circle, all the information ls emered as
a single line.

Jogstr: A splendid command, it functions some-
what like an Inkeyd command, raturning the
honzontal or vartical co-ordinates of the left ar
right |oystiok,

Paint; Anather useful command which filis an
ared from a epecified point with a chosen
colour, and-stops al a border of 2 specifiad
oolour,

Phay: This triggers the sound output, beard
through the TV speaker, and plays music of a
spacified note, A 1o G over five octaves. The
note duration and volurme can ba set with the
same line. The music played is hald in a string.

Fos: Returms current ocursor position,

Renum: An apparently instantaneous re-numibser
function, used in the direct mode, which aiso
re-numbers Gotos and Gosubs

Timee: Cycles from zero, or from & number spec-
ified, to G536,

Fhasas a selection of some of the most fnter-
estng commands availuble o the Extended
Colour Basic. As you can sez, it 15 highly
flexible, You can also program and cutput in
decimal, hexsdecimal or octel without sny

| problems, There is also o

PRINT AT (PRINT @/
function, plus Set and Reset — called
ambiguously PSet and Preset. They make
drumatic graphic displavs relatively easy 1o
acmeve.
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{eontinued from previous p&gﬂ}

The only real complaint 1 have about the
Basic is the Edit funciion. | was unsble 1o
understund the nstroctions in the manual for
using Bdit — there seem to be about four
difterent procedures which hsve 1w he
followed, depending on what and where you
wish to edit, S0 1 was reduced o re-yping
lines whenever T wumted to change them

I ulso leel brickhuts should be awarded to
the supplied software. You can save and load
your own programs through the BIN-jack a1
the back of the compuier, but can use
commercial software supplied as® Armwere,
plug-n eartnidges. The genernl standurd ol the
aupplied software wis very low.

The space attack pame Quasar Commander
and Pinbull wse P'Ser and Presct and wuore
apparently written in Bagic, so they were slow;
jerky wnd  unimpressive.  The Football
program b ineomprehensible  without a
detatled knowledee of Gnd-Tron. Music 15 2
rensonably mvpressive machine-code program,
but entering a melody was slow and laborious,
although it plaved well cocoe entered.

The three most interesting games included
Dirpwars, which fegtures two  dinosaury
moving in three dimensions — that s, towards
and uway from the players, as well ns nght 10
left oo the screen. There was o st impres-
sive death howl when one of the beasts was
injured. '

Backgammon had good-praphics and o rapud
respanse, but I could not help leeling the
computer was cheating, throwing isell’ good
dice. When [ confided this feeiing o the

distributor of the Tandy, he suid be had had | was of U5, ongin, running off 110 volis and
the same UMPrEssion. producing a picture on an American TV. 1wl

Checkers bas eight levels of phiv, an suto- | be most mierested 10 see if the colours ure
play facility and good graphics. As | have long | well-delined and intense on & UK. set.
been mterested in computer draughts and have The colours arc relatvely sy 10 a00o
srudied prany of the game algorithrog, 1 was | from the kevboard, sithough they are a ratncl

impressed to be beoten by this Checkers | unusual selection. You are never guite sure,
program on Jevel four, My pride would not let | the manuel frankly points out, exacily m-.:h =3
m attempt o complete game g1 level dight, colour will be produced. Despite  this,
The dolour was bright and vivid from the | mapaged to produce sonve spiended, high
review computer, although the one supplied | resolution designs with shor programs.

THE -~ {{=5|| POCKET BOOK

ATOM BUSINESS

Also suitable for
ZX 80 with 8K ROM

* ADVENTURE

— City of Alzan

— Create your own! fi
+ TUNNELS & TROLLS |/

BUCKET CATCHING &=
« JAWS

BECOME AN ARTIST |1 7=

Suitable for the expanded
Atom with Floating
Point ROM

SALESGRAPH
SALES RECORDS
NOMINAL LEDGER

QUEUEING
SIMULATION

EXPENSE CLAIMS

*FRD-&HI'E[GDLF Mok sectlan oumtichisn:
ETCH-A-SKETCH — Management Sm::ﬂmnrjr
FRUIT MACHINE T phsTe g SamcHioRs
with hold 3 mllli‘nmtmg
DIGITAL CLOCK -| — Source
o oinh LABEL PRODUCTION

“others
Eh:r.f:m 16K :am LEASEORBUYDCF
METRIC CONVERSION
STANDARD
DEVIATION

BUDGET FACTORING
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PHIPPS ASSOCIATES 3 pownNs AVENUE, EPSOM, SURREY, ENGLAND KT185HQ.

Telephone: Epsom (03727) 21215 quoting your credit card reference. 24 Hour
For Air Mail delivery in Europe add 50p, for air mail elsewhere add £1.50 per -
Prices shown above include UK postage and VAT on cassettes.

& service.

A O B AR AT AED |
o) I



would I dowith acomputer?

GOLF

SATE ER TRl T

REFEREMNCE DATE BALANCE
BALAMCE AT 11 ey i
12001 =1 E30100

MR U JOMNES
E7 HILL.STREET
MEW TV
POWYS

WAL ES
MNEWY TV
DEBE 12345

12002 A E=gBe 00
12003 =1 E2E100

END OF STATEMENT
PHRHESE AMY KEY T COMNTIMNLUIE

Py golf. Estimate your drive force “Flummox your Bank Muanager by keeping *K eepthe rundown on friends, everything Play Orbit gnd copsin o spucecraft
on e leirkay vour finances nt yolir finger tps, [ram theirielephone numbers o birthdays

EWEERAT = (S MONDOAY

1000 AN 0D TOPOBT OFFICE
1100 Ak COFFEE WTTH

MAS JOMNES
12000 AhA LILINEH

B8 DERNTIVES STAMPS

748 + 987 = 1934 K5V PHOTO )
LPA ) =L

Es200 EVSD E370

Tench the children matha from * Keep o disiry of Tuture appointments *ilulogue 3l your collections “Teach the children miuitplicaton
Division o Volume pnd past events [0 codns o stamps. arid play trwing at the same Hime

Chr wilhin o wegk you cin write vour ow ok HAM pock expands he memory cupability by All you need o Enow for E14 .95 And o greal range ol boolxand magazines
CORTITEEX, [ DITES i umes. £49.95. *These progmms sequire this unit to help you becomie un expern

You'll be surprised how much you can do Th nal
with a personal computer and even more surprised e ﬁISt perSO COH]pUter
at how little it costs.

We made it our business to find not only the best- thﬂ,t On]_y

value-for-money computer on the market, but also the adds t
best books to enable you to progress from a beginner up 0

to an advanced user. And W.H. Smith is the only
retail chain where you can buy the incredible ZX8l.
The Sinclair ZX81 is a masterpiece of design. s >

Which is why it can carry out programs you’d
normally expect from more expensive computers.

Although the ZX8l is fast and powerful. (B
it’s also simple to use. Within hours you can learn to run pro- Ri
grams and within a week you could be writing your own ’ |
complex programs. All you need is yourown TV s
(any model thatreceives BBC2) and a cassette

player when using pre-programmed cassettes.
And W.H. Smith have a range available from
£3.95 each.

So take your first steps in computing at
W.H. Smith and make your life easier to run.

SR |
_—

Prices correct at time of going to press. E e

Available sl these branches only:- Altrincham - Basildon < Bedford © Birkenhead - Birmingham © Bolton - Bournemouth - Bracknell - Bradford Broadway Bradford Kirkgate - Brent Cross - Brighion - Brisiol Brosdmesd - Bromiey
Burgess Hill - Bumnley - Cambridge Lion Yard - Cantorbury - Cardiff - Carfisle - Chatham - Chelmsford - Chester - Chichester - Chippenham Colchester - Coventry « Crawley  Croydon - Darlington - Derby - Doncaster
Ealing Broadway - Eastbourne + Edinburgh - Eitham - Exeter - Gloucester - Guitdford + Hsmmemsmith Huniey - Hammogate - Hartlepood i_i:m.-:m:mm.:ﬂ,,y Holbom Circus - Hull - Hiord - Ipswich - Kensingion ]{_Jdﬂtmrrmh;r
Kings Lynn - Kingsway - Leamington Spa © Leeds ¢ Lejesster - Letchworth - Lewisham « Lineoin - Liverpool - Loughborough - Lowestoll © Luton - Macciesfiald Muadenhead - Madstone - Manchester - Middlesbrough
Milion Keyries - Newcastle - Newton Abbot - Northampton - Norwich Nottiingham Listereate - Notingham Viclona « Orpington + Qadbord Pederborough - Plvmouth - Pontefract - Poole _F._?r:-r[-mml-. Putney - Reading ichlmnmi
Romford - Salishury - Sheffield - Slough « Solihull - Southampton - Southend - Stafford - $taines - Stevenage - Stockpon - Stockton - Strmiford Fast - Stresthum - Sunderiand - Sutton Coldfisld - Swindon - Taunton : Teloed » Watlord
Winchester - Woking - Wolverhampton - Wood Green - Woolwich Winrcester - Worthing - Wrexham  York
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ACORN

The Acorn Atom must rank as the bast introduction to computing;
on the systems side becauss it allows you painless access o
assambler and maching code; on the applications side bacause of
its superh graphios and powarful version of Basic. Based on a 65602

the hardware iz sasily understood and control of externsl
equipment is facilitatad by a readily accessible bus.

NASCOM

The ultimate for hardware and software butfs aliks. A totally
flexible design based on the widely sccepted MNasbus. Unlimited
expansion possibilities supported by numestous independent
manufsciurers, Your number one choice f vou want 1o develop &
disc based CPM system suitable for business apphcations

PRINTERS
RXB000 (Epson MXED spacification) only £7195,
MONITORS
Croftan 8" high performance monitors £58,
CHIPS
2114 £1.80 2532 EB.ODD
4116 £1.80 2516 E4.50
4118 £6.00 G522 E£6.00
Al prices éxclisive of VAT

OFF RIG0RE 7

TIHGRDNGS

26 Spiers Close
Krowle, Solihull
West Midlands
B93 9ES England

3K Super Version £5.00

Written in machine code

to give fast moving

*Flicker Free’ graphics,

A superb achiavement,
Supplied as a |stng only.
[{£1.00 axtra if cassette reguirad)

16K High Resolution £4.00
(192 x 184) graphic pictures

Mever before achieved on the 22X,
Craate your cwn ariwork, Supphied
a8 a listing (£1.00 extraif cassette

ZX80

1K Space Intruders £4.00

required] with full screen

demonstration picture,

A good axampls of 8 BASIC
program usging MACRONICS
‘Amaring Active Display'

The park of DEATH = can

you gat through this

nmighimara, Mo human has

yet succeedad. Confronted by all sorts of "Happenings’
youi'll b takan to your wits and, Supplied on cassatte only,

e

FLAaN midu R

LAV RECD Y i ES a8

9K Nightmare Park £3.75

243 Abbeavilla Road Tal: 01-675 4557 SLHOLL rnfling farge fmwt dinplay g
Lendon SW4 3NH 01-674 1206 Intrnductary offer EY295 all four Hstings
Acorn B A Acorn
ON CASSETTE SUBSCRIBE TO
ik Atom THE
; ' ATOM
it USERS:
g itscl it : Bi-monthly magazine written by the Atom axperts,
: asugbefmilgedio i - : containing programs, hints, letters, competitions,
3 we surveys atc., PLUS discounts on software B cheap
BREAKOUT chips! Somathing for every Atom usaer. 1 year's
s - ” " 4K, sound £4.00 subscription ONLY £3.95, or send SAE for details.
INVADERS ONLY £8.00 = w NEW RELEASES %
12K graphics mode 4, STAR TREK
Loy 12K, real imeonly  £5.00

Note: Figures refer 10 total
memary.

FRUIT MACHINE 8K
Spinning reels, hold,
nudge, sound etc.

PINBALL
BK sound, gravity, free ball
— packed with features

LABYRINTH (12K, FLOATING POINT) :
30-maze program with high-resclution colour graphics
(also effective in BEEW), Can you find the treasure and
escape without encountering any of the lurking
monsters!

Price only £6.95

LUNAR LANDER (12K)

Highly addictive arcade style program. Mode 4 graphics,
high score, limited fuel.

Price £5.00

GOLF (6K FLOATING POINT)

An 18 hole, par 72 course, As in the real garme, skill,
caraful club selection and a little luck are required for a
pood score,

catalogue,

Only £4.00 Only £4.50 Price £6.00
Send larga SAE for our big All prices inclusive Mail Order Only.
Atom disassembler £4.00 new illustrated Atom P 2

Maka cheques payable to ‘Bug-Byte’

98-100 THE ALBANY, OLD HALL ST., LIVERPOOL
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TRS-80 SOFTWARE

This program |s a highly accurate computer simulation of the flight of the Space Shuttle Columbia from the
Initial countdown through the launch period, the launch Itself and into a stable orbit, The craft may be
manoauvrad within the orbit and then dropped out to finally fly through the atmosaphere to a safa touchdown.

The attraction of this simulation s its authenticity. So far as is possibls, It follows the actual parametars of the
first Columbia fiight with only one or two minor exceptions. The shuttle, of course, starts its flight polnted
vartically Into the sky and carries a huge fusl tank to provide the fusl for Its three main angines in addition to the
solld fuel rockets which provide the major thrust to lift it off the ground. Two minutes Into the flight the rockets are
jettisoned, having burned all their fual. The count-down for take off starts at T-20 seconds. At T-10 seconds the
shuttle motors start firing, but the shuttle remains tethered untll T=0. When the shuttie blasts off , the pllot must
guida the craft into ite orbit by contralling its attitude and track. A number of guidance controls are supplied,
fogether, of course, with control of the shuttie motors’ thrust.

The simulation may be startad at one of three points in time: alther st taka off, at a point where the Columbia
s in & stable orbit round the earth, or finally, prior to landing. Measurements of speed, fuel and so on may be
selected for either Metric or Imperial measurements. All of the physical forces which acted upon the actual fiight
are takan into account. One departure from fact has been included In that the two solid fuel rockets have had their
thrusta increasaed from 26 to 36 milllon Newtons so & to give the pllot an increased latitude for errar. In other
words to maka the take off easier.

A tascinating program, the more so because it follows fact so Closely, Awvallable for the Model | and

Model 11l TRS 80, Model | and Model 1| Genis and on tape or disk. The tape version will rum In 18K, the
disk In 32K.

Tape version...............E14.85 Disk version............... £17.86
Baoth inclusive of V.A.T. but plus 50p P & P (if ordered sions).

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 {refundable] pius 50p postage.

MOLIMERX LTD.

A. J. HARDING (MOLIMERX) ol

1 BUCKHURST ROAD, TOWN HALL SQUARE,
BEXHILL-ON-SEA, EAST SUSSEX.

' TEL: [0424] 220391/ 223836 TELEX BET38 SOTEX G
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-Checkers — gcmie of strateg

J-Checkers has been written in 4 -
s Jasic to illustrate many of the ;\‘ '
/ concepts underlying computer-
based games. Many of the
ideas John White presents will
be useful wnen you write youl
own games

e THE interpreted Basic found on |

virrually all microcomputers runs very slowly
because of the time mken inrerpreing cach
stuteinent, it s very wrusual 1o fnd a game of
sttategy wrirten in this language.

Compiled lunguages — including the Ture
compiled Basie — run about 100 Omcs fusEer,
while muochine language. the choice for
commercis] games programs, s faster sull,
It if customnary for most programs 10 estimate
the value of moving @ piece by assessing the
pasition which then arises, For Checkers, ths
would mesn an assessment for each possible
move of oll 64 sguares of the board by two
For-Next toops, This 15 prohibitively slow
interpreted Basic,

An alterngtive approach is used in Checkers,
4 15K checkers program descnibed in that
Fpmois and inspiratiopal book 101 Bane
compater games by Creative Comparing. | prate-
Fully acknnwledge the permission of Croative
Compurnng’s David Ahl o reproduce and
adapt the original Checkers for this article.

Cleckers evaluates the merit of gach move,
instead of the position arising after the move,
The evoluation ruble used for this is shown o
table 1.

Fhe majer problem with this appeoach
15 (he program's poor STTItegic VIsiod. A prece
threatened with capture will not be mived
snless the move itsell achigves something —
other than saving the picce. The evaluaton
function can be built to recognise such threats
o o fimited excent, but the best Tt ECTion 15 4
lopk-ahead facility which evaluates the
opponent’s moves, Then the program can scc
that a capture by the oppenent can be aver ed
only by maving the threatened plece.

[ do not have the space to. consider The
theareticn]  background behind  look-ghead
facilities. The mierestesd reader is ceferred to
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Dravid Lewy's Chass and Compusers published
by Bamsford, However, it is not easy 1o imple-
ment tecursive programming in Basic —n suabe
routine calling. itsell — and this leads 10 an
unavoidabic gmount of duplication ol progriam
siniements #t each level ol search in
J-4heckers,

J-Chipckers was wrirten for o Sharp MZ-80K
computer. | have used stendard Microsafi
Basic, but could mot resist nsing the proig-
rummable music generator to give an sudibic
prompt — these ure the liney or suhroutines
with Tempo and Music statements, The use
ol real-time clock is essentin] lor the feature
called lterative decpening.

Sharp owners will require o Toollor or
Expanded Buste for the string Inequalitics;
e.g

' Mg
in gowme lines, and for the logcal operatons
And and Or. | also used Newbear's Bane
Exiensions. Peint *C" s a Clear-screcn
commund.

J-Checkers ocoupies 9K os withen, o 53K
without the instructions, Removal of all
progran spices @nd Rem stalements should
reduce memory regquirements to less than BE.
Viu will be invited to select @ search method
fram simple one-move look-ahead — ane-ply
— iterative deepening (rom one-ply or, 8§ TWi-
ply sezrch, hetween pruned search, minimaz
or alpha-beta search

Here is 2 list of the features of computerssed
pamies of strategy gimulated in J-Checkers:
Evaluation function: The evaluarion
Fumction for 1-Checkers is held 10 lts own sub-

routine, and is summarised in tabie 2 onlnpars

i table 1. A score is assigned o each
projecred  move: by comvention, o Positive
score 1% taken a8 good for the progrom and.d
negative gcore as bad,

1 make oo cleim to be o good chechers
pleyer, Tuble 2 represents my lde ol how td
play — many readers will undoubredly wish 10
change the values.

Evaluation of captures: Most program
evuluate captures until no more can be rrde
J-Checkers crahites all captures 1o a depth @
theee-ply only, This is included solely fod
Alustration and & 8 waste of time fof
[-Checkers, Note that double jumps are anl
seen by the program ey & particulorly favour
able single jump, and kt moy essume that th
appanent's best reply is to use the 'second
captured, piece to retake the machines '
would take o ereat deal of extra progran

1o avoid this.

Mini-max search: It is obvious thar
program’s moves can be nfluenced by 1
ppponent's reply. J-Checlers  contains &
levels of calculstion — two-plys mac
move-man move — with o third level
evaluation of captures oaly, At the seco
leve], all ol the opponent's replies
evaluated for each of the machine’s moves.

This s u slow business. The best oppon
move is deducted from the machine's move
give the score for that mave; obviously,
lower the opponcnit's acore, the betier for s
PrOgIEmL.

The best backed-up score i sioned
location RICY togzther with the moves whi



lead 1o i This ovolds the necessity of stornng
all the moves. Finally, when all the moves
have been considered, the best muve is dis-
plaved 1opsher with the bewl response iy
cotsiders yau have at your disposal.

This method of minimsing the bes)
oppotient’s move to maxmmise the program's
score 18 the famons Mini-max search.
Alpha-beta search: It iz nol necessary 10
search all ol the opponent’s replies to see il a
machine move is viahle. I uny opponent move
makes the nachine move worse than the one
already stored as best, the machine need not
consider wny  further opponcnt  moves W
response to that one mechine move. This i
the prmciple underlying the modeérn Alpha-
bets search, which gives identical resales 10
Minl-mex search but in a shorte) time since
fewer moves are condidered.

If vou want to check this, be sure o remove
the rupdignising lines 73 and L1760 fire.
Smilar consideratlons would apply & highet
lewels — the machine does not need to consider
any further responscs to opponent moves after
finding ope which is worse for the opponent.

Tao be really fasy, the first moves genergred
would pormally be sorted into order before

applying the alphs-betn search, but this rakes
so much time in Basic us to be n.:uun.te-_r pro-
ductive for J-Checkers. The opponent’s best
response 18 not prnted; unlike the Minemoax
seurch, since only & rood reyponye has been
found — not the hest one.

Lterative deepening: A very modern way of
ussessing moves |s that of iterative deepering.
A nime is pre-set — for [-Checkers, upe 20-150
seconds — und the machine evieluutes irs bhewn

mave uf the lirst, one-ply level. These moves
are sorted and subjecred o alpha-bera search
untii there is no more time: then the best move
so fur discovered is displayed.

Move-sorting wastes too nmiuch time for
JCheckers; but the best move at level one is.
exumined first gt level vwo If [temative deepen:
ing hae been selected. As is customary with
this type of search, the move being considered
by the mechine is constantly displayed.

[terative deepening s only avallable for
micrpcomputers with o real-time clock, Other-
wige, this functon will operare as a shightly

program ié abead, or discourgges exchanges if
the program is losing: The use of 3 can be
found in the third search level, in line 1970.
This iz a mmmnnl}rq.und nlgnmhm found in
many Eames Programs.

End-game: For a vanery of ressons, the end-
gamt play of most computer programs —
especially chess — is weaker than m the mid-
game. 'he best chess programs use exira
evaluation functons when o pre-determined
level hps bedn peached Using the muterial

feantinued on rext pags)

slow alpha-beta, two-ply search.

Pruned search: Another popular wnr of
searching moves in depih, withour spending
an excessive period of time, 18 by cutting all
moves which fail tp meet a pre-determined
eriterton, J-Checkers ton be selécted 1o prung
all' frstdevel moves which do not schieve o
positive sanre,

This sccelerutes execution tremendously —
see luble 3 — und can give résults stmilar to
those derived by other nteans of sesrching —
provided that the evaluation function is 2 good
otie. The preat plaving strength of the older
Chess Challenger models, which used
prramng, provides an excellent example,
Material evaluation: "[he sereen dmplay of
J-Checkers provides the opportunity tw coum
the number of pieces on each side — one fora
man, three for a king. This serves o tell
whether one side has won — the plece count 8
zera for ppponent — dod can also be used asm
lines 1100 and 1110 1o measure which side is
ahead and to provide & parameter P3 which

encourages  cxchange of material if the

¥

Table 1

Evaluation function usad by
original Checkars

Projecied move Soore

Capturs of opponant 5
Advance of mMan o elght Erk —

promatian to king -2
Move 1w eide of board + ]
Back-up own pece from behind +1
Do nat approach ERsmy e —2
Do nat move of ! first rank -

Tabla 2
Evalustion function used by J-Checkers

Projected move Soore
Capture of opponont + 10 ar
+30
Abilrty 1o make & sacond capure +9, < 10
aftar firsi or +11
Advance man o sighth rank -
promoton o king 2
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:EE:E :1:: mﬁﬂ'nf"k J—g Taed evitluation outlined, this featore has been
Move man To side of board 1 Average time spent on a move ﬂ‘ii.m.in:kl._'l.i in J-Chechers “with un l.-ml-gnmlf.-;
Move king to side of board or first by Perceniage subroutine = the program snnounces: that i
or eighth rank —5& Lavel Sesrgh TOEAY of maximum has entered irs end-game. o ]
Do not mave man to eighth edge inUTes firsa | Book openings: Book openings can b

of board i itis moving to sighth o essential 1f the program 15 to avoid opening
rank —-1.2 2 Mini-max 2.24 100 traps. FCheokers mcludes st one at line 48018
Do not approach ‘enemy piece % Mpl'r:;'hatﬂ Aﬁ e Lo prevent the disasirous opening line:

from front -3 b e - i 2615, 3344, 1,726 4655 46x64
Do neot approach enemy king from £ Itarative 7,3%x55 6,6x44:53235x1,7

EL lip bwn piece trom behind _11; EETIHH b " when white is 4 piece up.

Da nutpn'lmrﬁ ﬁ fro Bt Enk oo 45 seconds Random moves: To: prevent the maoch e
Attack enermy men Trom rear with T Level 0.21 W always plnjrn'lg the MUE ICApRANC v
king 1 1 origiral apponent, J-Checkers includey two r:q.nl.!m:n-_
Move piece attacked from rear by Checkirs: 0.10 5 ising lines, 730 and 1760, which randomiy)
snemy king P2 select between moves of equal merir, .
Mdve king rather than man + .2 Screen display: Far too many commercil]
Docupy cantre squares with king  + .26 programs provide beautiful and mcomps ehes

Bridge two anemy ploces with king 3
Whither 1o exthongo pieces: —
et

Facsimile of screan detail in mid-game.

fesntmed from previous. page)

sible graphics for their game of strategy)
J-Checkers uses the barest pussible display

Misktain cppdtion ‘:’FE- From 6, 6m 7. 5 save memory, The number of moves hre di
D ot mone o squarm 36 — i {74 o played as are the tmes elagsed for each pliver
2 frcem B 4 45 — the elapsed rimes are given in minw
:I:;;::m mave i e 2 B g RN < and h”—"-"d'fﬂdﬁ i
~ G % B o e avmw e T : ” -
Mowe number 19 Input of moves: Several error-trappmg
i G . Pl ; ; . . :
End-game: er:t‘::':l m:;ﬂ"“ called in - . X - g routines have been written for [-Checkers, bl
s & . . x4 Myome=d406 the camputer will pot force you 1o make
Advance man with unoppused o oalidl S0 8 g g L SiEREE = although it will force jrself o do 5o
path to E’ﬁtﬂh rank + 5 O F . ow TREFUER = In summary, J-Checkers, which wses g
ﬂi’“-"ﬁ""'"" IS wirmig: £ T = B B0 . 0 superior evaluation function and move search
mt;a:ﬂfmzﬁﬁfﬁim o y 12346678 ing, plavs a much stronger game than the
! rﬂhmﬂlat st do i ariginal Checkers, a1 the cost ol 2.5 times th
Heepl im S R 15 B! bl memory requirement and berween two and
Move king towards doubls commer 4.3 Era nmes the orginal response perod. It is, @
Keep king off side or adge of board — 35 course, unbikely 10 play s well a3 an
machine-code program.
Onoued from previQus
o B R e, 15,5 71 e et e s
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THE AM SPEECH BOARD

Make vour inpuls and many ol
your cutpuls audibie as well
a3 visible. Hearing the
question and answar will
speed Uup your accaptance and
gnhance your usage, With
wards as well as display 1ha
use of ARy compuler systam is
greatly axpanded

Mhe Initigl BOM el sl bo
aexpanded and tuture ROMs
will add 1o your direct Hibrary.
YOur own edpansion using the
Iragmenied seclions of the
wiards provided 10 create new
words will e as complex as
Wik WSty

The apaach |& genarated by a
Mational Bighatker chip
togethar with two 64 K BOMs.
[he lirst ROM s2t givea you &
yocabulary of 250 words and
BUb-Sounds

The on-board powaramplifles
ard 29" apaaker will give you
imrachia e speech from yoor
soliware instructions, The
instructions are simple and

So 1ar compaiable with

Fel, Apple, Tandy, Video
Genie, MNascom, UK 101,
Geminl & R5232*

* {hez= ar= ifAde nameas

damand no extensive re-writa
of galtahing, 1 facl, spesch |5
as easy as digplay

& sockel 18 provided 1o allow
extarnal use al a lape recarde:
or lor the use of axtarmal
speakars,

The product e supolied in &
fustom Huill case whieh

incorporates tha speech hoard,

intarfgce board and s own
power supply, & piug o ihe

maing and a simplé connection

to your computer and you can
start discussion

£120.00 + VAT + E2.88 plp

(Mascom and Apple Boards anly

¥RE + VAT + E299 pap).

i —= 2 I

to: Arlon Microglectronics Lid., Cllyvn Industrial Estate,

Caerparfon, Gwyhedd, Wales — Telephoge: [DZEE) 50O, —
l Please send me the following

L1 AM Light Pan & Interface - £95.44 (incl, VAT & p&p)

I

AM Speech Board Nas + Appla 810118 {incl, VAT & p&m
AM Speach Board & Interface - £147.44 (incl. VAT & p&p)

|Sales also by 'phong wilth Access and Bamlayoarnd)

I lenalose CheguaeP. O for

l‘:‘rgr'ature

Prease dabil my AggessiBarclaycard Na

ar

& AM LIGHT PEN

Al tazl & lrue light panan the
UK ala low coiil lis
infaractive I'IF_-::-IJ:Il'.':.-' Al
simplicity of use allows even
tha L_“lh:li.":.-' LRTrainad uaesr (o
lase wilk the compiter

TH& Lises dre 45 Yared ag thea
soplications however some of
bhe mdre abvious-araas coulad
bie: answer semaction, editing
menu selection, dentitication
ol block or speoilic areas,
movemeni of thispiayed dala
bBlocks and X % pladting, Tha
ramificaloen of uses in hose
areas alono are remendous

A1 applicalonsg gepand on
soffwate and the [ight pen is

s pialiad with stralghl forwand
oparational soltware which is
2asily nierfaced into WOUF L
Prograrms

The pan dses-a high spead
photo dicde which works
cdiresthy with the aormally
illdminaled pixkodls, The
outpuls dl provides arc
dabcunced microswitch-ana

Exiating Gompulor Sysiem

Type of user [JHome [ JCommercial [ Hadustral

[ IEducational

Cheques, PO, Access L Barglavoard ars ool banked more

ihan seven ddys belore despatch — Al goods gre caratully
packad znd sem within 21 days of receipt. Heg, No 1553143
AN N I N T I I I O I D I O O B e e T S e

pated stobe. The pen's speed
I typically 80nS

The:pen itesll is professionally
pragentad In ancdised
alwminiurm-and s supplied with
an dnterface hoaed Tor your
compier and a power sqapply
Both ol which are housad in
Gur cusiar dasigned case

£80.00 + VAT + £299 pip

Arlon Microelactronics Lid.,
Cibyn Indusirizl Esiais,
Cagrnarfon, Gwynadd, Waiss
Velephione: {U2B8) 5005, —
Heg, Mo 1553140

I
!
£
j
=
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Atwork or play- everything you need in a personal computer

The Atom ix o machine to bo used.
Every day, day after day. If'safull
function machine - check the
specification aguinst others. It's
mugged, easy lo operate buill 1o lnst
and leatures a fulksize typewriter

Optional Extras

& Natwork fucility with Econat

@ Dink ® PAL UHF coldur snoodes

® Add-on cartds inolude 32K memory,
analegue fo digtal, viewdala VDI, dizk
contioller, daisywheal printer, plus miny,
keyhoard miany mnotel ® Powes supply
Justloak al ieme of the features! FTREE MANUAL

& More Bardwiare suppou thim oy athes
mictorcmpraiesr § Eu?a:qlnll BASIC —com be
updated to BRC BASIC i required

& High resoluthon and compeolionsive
grophics idaal lor games programmers and
ployars® @ Integra) printes connection™

@ Softwore availablelor gamen| edudation
moths grphs, business, word procnnmng, 2ic,
® Onthae languoges Paweal FORTH, LIS

® 10 post o contral of exdemal devices

® Huilt-sn loudepegker ® Cossattn intodaon
8 ol ssrvicerepin faciliny @ Weees club

* Ewmriech rmation iinily

st whele your'll be completely af eane with
o e movhine! Within hous youllbe
WIHING POUT OWE TOgTImS

The Alom's highly oooladmed memunl comas
fron with avery Al and Iscivies nothing dut In

Croimpn e Ghaces are smcking Atoms thers's @ | Belens, Bt 1§ you -have any ploblems gerting tiold 3l
e cpunt Bl o the ceopon and we'll mush one Do oyedin sailian I8 doss. 3T iy msehis beg ™GB woil e g el

ok el wWoe g P ] e, (Nl b om0 wikhds 13- daya tor g Tull patemd

SN, Abesdesn 23863, Mooudway  Lleer, Bedforl 213633 Chel Compileie, Bishiops Sorifodd, SI6E2
Fltee Rarvivet, Hradfioed 491371, Camer: Brighton 6381204, Eleorromnic Trformetam Sysiema, Rredul 774 554
Canbndge. Camm Jtore, Contbrislgn 68204, Cardiff Micoms, Chndafd 373070 Belland - fect, Chesper- 3R0121
Kmprise, Cokcliender HA5F34. Siliam Cenire-Edinburgly 333 3377 Pieo Codipuidlag, (lemgow 204 1514
Cantrsl Ciniverm], Hasiow 31604, Unjoon Blee, Haslington, Cotle Flect, Hasnoge $37875, Carres Micr
Syvinom, High Wyoambe.: Cuifoomissl Eoctdoin Bsedn 92332 DA Coupipiidio Lomoesdss T UMS0T MEc

Emiiul, Liverpoal 236 0707 Beme Eloel, Lomdoa 488 3306, Durocale London 7394 555, Mizronpe London
FTRTH N Sknclutr Egu. Trer | Exportd Ponden 235 8048 DO Records, SW1 3. 674 130 Techndametic,
WL 452 TS NSC-Crmp Shops, Manchester B33 X364, Custommied Electrrnhos, Middl=borowgh 19757200
Cudppiliop, Sew Dorps) A4 2933 LCCK, Newoaile, 221974 Mowoadtje Caionp Sorvices. Mewcantls
BLEA0A Anplla Comp Culee, Sorwich 29687, Lesmaiing Viewdata, Notappliam 395906, 8005, Ebectrical
Porismonih 8138 Tompmteis (or AL Ronford 751906, Inteligent Ariefacts, Ry sun, Arringron 89
Comparer Facdlties Sconthore,. Tamran Miany Cogire ShelTickd 58589, Sunénnr Svsteme. Shalffdld 7714
T Syntem, Stevenage 551085, 30 Compuiney, Sarbiion (5§ 337 4587 Abeows Micro Comp. Tonbmidgs,
lMudifook Wond 3861, Nartbem Cdmp, Warrnington G0 TRHA O Deibgrr Wigon Siendish 426251

YOUAND YOUR CHILDREN

Maore and mers schools am buying Aloma
Maore and more children will locm on an Atom
Yo cean grives tharrm thert et fommilicority with an
Ao in the home

da Market Hill.
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The Vic-20 is a versatile
machine capable of displaying
normal alpha-numeric
characters, user-definable
characters and high-resolution
point plotting. In this first of a
series of articles on
programming the Vic-20 Nick
Hampshire explains how.

THE 25501ARACTER alpha-numeric character

set mciudes hoth upper- and lower-case

characters and graphics characters. The
standard characrer set can be disploved using

Print commands ar by Poking the character or

ASCIT code wvalue into one of the wvideg

memory locations.

To genenmte user-definable characters or to
piot points in high-resolution requires some
special programming technigues, They are
needed to change the system conliguration to
allow these display formam — displays which
are. possible only because of a ‘very
sophisticated integrated circuir, the 6561
Video Interface Chip, Tr is this chip which
gives the Vic its nome.

The Vic*has three oreas of memory which
are utihsed in displaying a character on the
sereen, these greas are:

B The vidoo memory: where the coda valug of
sach charactyr displayed on the scresn is
stored. Esch memory location corrasponds 1o
4 particular position on the: screen,  thus
location 7680, the beginning of tha 506
location video memory, corrasponds ta the
top-left character space snd 76871 i the naxt
onae to the right, and so on.

B The colour memory: this s another 506
location block of memory starting at location
38400, It contsins  the forsground and
background eolour for each character
displayed. To give an example, by Poking tha
valoe 2 into location 38400, the top-left
character g displayed aa 2 red charactar ana
white background,

B The character generator: this section of
mamory. containg  information en  tha
appearancd of sach of the 255 characters in
the chamaoter sat. Each character uses sight
mamary locations to deacnbe the pattern of
dots from which the charactor is made. |f tha
corde value stored in a location in the vides
mamaory is 48, the pattern ol dots to be
displayed on the scroon & stored In the 4R1h
gight-location block of tha character
genarator. The cheractor generator uses
2,028 memory focations and the AOM
containing. information for displaying the
normal character a1 starts at lecation 32768,

To use thie display capabilities of the Vic o
the full, it is essential thut the function of each
of these three memory locations s clearly
understood, Part of the versatility of the 6561

h-resolution
on the Vic-20

miegrated circuit which controls the Vie video
display is that the user can change the locarion
of either the video memory or the cheracter
EENEFALOL.

IF the position of the memary block used 10
contun the character generator 15 changed so
that instead of o4 ROM with pre-delined
churacters it comtains RAM memory, then
user-definable characters cun be created.

The location of the character-generator
memory block 15 changed by aliering the
contenes of one of the control registers ol the
6561, The control registers con also be used to
select whether the dsplayed characrer
acouples the normal eighi-by-eight dot marrix
or an clongated elght-bv-16 marnx,

The first stage in creating a uscr-definable
character set is to ollocate & block of RAM
memary Lot storage of the churacter genorator,

i charncters on an eight-by-eight matrix are | nfvemarion into the 2,048 memory locatons,

being displayed, then 2,048 memory locations
are required; if an eight-by-16 matrix is to be
used, 4,096 locations are required,

Since 4 standard Vic only has 3.584 RAM
memory locations wvailable 1o the user, an
gight-by-sight matrix user-definable charscrer
generator using 2,045 of these locations s the
only one feasible,

The user RAM on a standard unexpanded
Vi swrts ot memory address 4006 and soes
of ta address 7679, The character pencrator
cun be programemed o start st any of the
following oddresses within that range; 4008,
120, 6144 or T168, Since 2,048 locations
afe required for the character generator, the

displays

BY NICK HAMPSHIRE

omiy possible sturting location is clearly 5120,

This leaves 1,024 byies free lor  user
programs — which s not mmch; purchase of
the stundurd 3K RAM expansion module is
strongly recommended and its wse will oo
change any of the programs or data m this
article, This area of RAM chosen for use by
the character generstor must be protected
from being overwritten by 2 Basic program or
data. II this happened, the display would be
destroyed,

The user-definable character penerator can

| be protected from being overwritten by
| lowering the top of memory pointers, thus:

10 POKE 51,255 : FOKE 52,18
11 POKE 55,266 : POKE 58,19
12 CLR

The next seage i 10 put the daw sbiout cach
churscter into the new character penerator,
This is done by using Poke commands to put

Relore this can be done, each of the new
charucters must be designed which entals
drawing each character on an cight-by-eight
erid, See figure |

Onee the character has been desyrned, 1t can
be couverted into the block of eight numericul
values for scordge in the character penerntor.
Each line in the grid corresponds to o byte of
data, and each of the efght bits in that byre
corresponds 10 a dot or columm position.

Informution is stored in memory in binary,
thus by conmdering each bright dot 10 be a

| logical 1" and each spuce a logical “0", a line
| aldors io esch characrer cin be converted into

feantineed on next pagel

765543210 7B 54 3210
al T 1 JeTe] | ol T 1] |
1 o | e e—on 1 | | el ]
2| |e . [ Joott 2 e el
3. |wle(e eele il (e elele o e
4| |» [ = iiwleole e olele
5 |® - 5 | |w |
6 |® IC & o | |
rf: | = 1| |e] .

TE54 3210 76543310
ofe elels oleinln o |- 0 |
1| (e(sn|alele 1 |. o] |
2 elejen| | Z | o] |
2| lale :_l 3] o] | |e!
4 &8 | 4 . e
5 BRI -__i_;__: 5 I | ]
6 |#e/es|s e 6| (@ e i
7elele[een]ale 7 i1

Figura 1,
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irontinued from previous page
a mmerical value, Figure 2 demonstrates this,

Some examples of charscter designs and
thelr conwversion 1o numetical values are
shown tn figure 3. From these values 3 wble
can be created. One column has the charncier-
generator address. The corresponding entry in
the second column has the value 10 be put o
that location,

The tible i divided mto blocks of eighn
entries; each block containing the dota for e
churscter, Each of these Blocks ol elght entrics
i numbered starting a1 O und poing up 1w 2535,
These numbers correspend o the ASCH or
character-code number stored in he video
RAM when the churacters are displayed.

An example table using the characier
designs in figyre 3, is shown in figure 4. The
table need copmin only the number of
characters regquired — all 233 possible
cheracter blocks do not have to be filled. 11
advisable, though, that the table stares at the
first location in the charscter penerator. Any
gupy left should be filled with 2eros. The
values in the wable are best stored as dara
statements, These values are then entered into
memory using Poke commands, thas:

20 FOR 1=0 TO 2044
21 READ A

22 \F A=""" THEN 30
23 POKE B120-= 1A

24 NEXT

30 EMD

100 DATA 24,20,20,18. 48,112,960

110 DATA 0,24,60,126,255 24 36,66
120 DATA 255,126,60,24,24 60,106 255
130 DATA®

In the majorey of applications; alpha-
numeric characters are required in addition to
user-delined  graphics charscters. [n sueh
cases, part of the datd in the ROM-tused

character gerergtor must be transferred 1o the |

new RAM character generator.

The first 128 charscters of the ROM
character generator are transferred 1o the new
RAM tharacter generator using & combination

0 YOUR COMPUTER. OUITMHER 1981

of Peek and Poke commands, thus:
20 FOR 1=0 TO 1024
30 POKE 5120+, PEEK(32768 4 1)
40 NEXTI

This lewves 128 possible user-definable
characters sturtlng at address 6135, These
characters can be filled as deseribed, and will
have an ASCII code starting value of 128, An
example of the routite 1o enter the characier-
generstor data will be as follows:

20 FOR O -0 TD 1024

21 POKE 5120+ |, PEEK{3Z7H8-+ ||

2 NEXT |

30 FOR | =0 TO 1024

31.READ A

32-1F A ="*" THEN 200

33 POKE B144 4 [ A

34 NEXT

B0 REM DATA FOR ASCH CODE
CHARACTERS 128, 129, AND 130

100 DATA 24,20,20,18,48, 112,960

110 DATA 0,24 80,126,255, 24, 36,66

120 DATA 255,126, 60,24, 24,60, 126, 255

130 DATA, *

Having loaded the user-definable characier
genermlos, it can be used, 1t will remain in the
Vic unti! the machine 15 switched off and can
thus be used by more than one pregram. To
use the RAM characrer. two of the 6361
repisters must be changed:

200 POKE 36B69, 253
210 POKE 36866, PEEKI36866) OR 123

Once the user-definable RAM character
veneratin’ has been gel up and the 6561
registers changed to utilive the now characies

generator it ¢in be used o gonerate special |

displays. If Poke commands are used o place
thie charncters o the video RAM memory, the
ASCI code values of the pew ChafACECES AT
used, If the new characters are ncprporated
irite strings, ¥ is esseomal o know wiech
character in the aormal character set the new
chargcter replaces.

"This can be determined by using the tahle of
Vic ASCIT codes and looking for the characrer
with the same code value ns the new chiracter,
When the program i written, the normal
characters are inserted into the string. When

the new charpcters automancaily.

following two lines:
500 POKE 36865, 240

the program is run, they will be replaced by

It is important to pote when using Poke
commands thet the coleur BRAM  lecanon
corresponding  to the locaton where fthe
churacter is to be displayed must alsg be set
give the required colour — otherwise the
display will be white on whne and, therefore,
mvisible, To restore the normal function ol
the Ve ROM charscter generator, use the

S} POKE I68ES, 150
|

5120 — 24 |
B —20
B — A
173 — 18 Character code €1 — -
5124 — 48 Imusical notel
5126 — 112
5128 — 86
BlZ7 —0
5128 — 0 |
F2E M
5130 — GO

B131 — 136 | Character code # 2 —
5132 — 355 | (Space invader)

5133 24
5134 — 36
65135 — 66 |
5136 — 0

| 537 -0
5138 — O
Figiire o

High-resalmrion polst ploting uses exacely
the same principles a3 the generation of user-

the video RAM with each of the 255 character
codes — only hall” the screen can be nsed with
eight-by-vight churacters.

The RAM chamcter generaar can then be
ieed gs & high-resolution memory-mapped
displuy. T all byies in the RAM characeer
geneTator arg set 1o zero, 1he screen s blank,

high-resefution dot will appear.

delimeble characters. Briefly, it entails- hlling

gt pne B in one of the characters and g sin Lﬁ

b — g —



GENT ARTEFAC

CAD on the ATOM

Full range of Computer Aided Design Software
e Command driven Graphics Modules

®Drawings saved on cassette or disks

eCreate and Edit mode

eVersions for all Atoms over 5K

®From £5.00 + VAT for cassetie version

Homa Book-keeping
®Cheque book balance
®instant statemants
®5Standing orders

®Bank balance predictions
®£5.00 + VAT on tape

Available from:
Intelligent Artefacts Limited
Cambridge Road, Orwell, Royston, Herts SG8 50D
Tel: Cambridge (0223) 207689

ZX-81*
Programs on Paper

£2.00 each (inclusive)

ZB0 MACHINE CODE LOAD
Load your maching code fast,

Featuras:

® HEX cods input.

® Decimal augument input.
® Simple load address input.

ZB) MACHINE CODE EDIT
Debug your machine code fast.

Featuras:

® 3-byte break point.

® Report the contents of A, F, BC, DE. HL and PC
registars at each break point.

® Head/amend machine code,

®Restart machine code routine fram the last
break point.

® Load RAMTOP routing,

Michasl Cox Information Services
62 High Road, North Weald, Essex CM18 6BY

* We thank Sinclair Research Lid. for permission o Use thair
product neémes. The compenies are In no other way related.

BIG EARS

SPEECH
INPUT
FOR
YOUR
COMPUTER!
BIG EARS opens tha door to direct man-machine
communication, Tha -system comprises analogue frequency
separation fittere, preamps and signal conversion, together with a
quality microphone and extansive softwars

Woaords, in any language, are stored as “wolee-prinis” by simply
repaating them a few times in “learm” moda, Using keyword
selection techniques, large vocabularies can be constry cled,
Use BIG EARS as a front and for any application: data enquiry,
robat control, starwars — the possibilities are unlimited :

BUILT, TESTED & GUARANTEED ONLY E49!
PRICE INCLUDES POSTAGE & PACKING, PLEASE ADD VAT AT 15%
PLEASE STATE COMPUTER LK1, SUPERBOARD, NASCOMZ,
PET, THS80, ETC

MICROGRAPHICS

Colour Conversion for UK 101/NASCOM 1 & 2/
Suparboard
iMadulator included)

COLOUR MODULATOR
RGA in, PAL/UHF out

Plaass add VAT at 16% to all prices

KIT £a5
BUILT £80

KIT £12
BUILT £18

HERCTAYCRED

Dawer Houss, Billericsy Road, [, N
Heronpgate, Brentwoaod, T
Essex CM13 35D.

Talephone: Brentwood [0277) B10244

Barclaycsrd/ Acosss arders sccoptad on telephone

EAKEY

SysSTEVE Ld

M YOUR COMPUTER, DCTOBER 1581

NOT ONLY....
FLOWCHARTING TEMPLATES

ICL template £1.20

80T 4Lso....
BOOKS

CES template £0.75

* Programming
* How computars work
* How they are used

* New technology

* Computer history

00T
Book 1 Book 2 Book 3
450 F450 f4.50

The Computer Studies series is the most
widely used range of books of its kind.

Prices include p&p and VAT
Cheques/PO payable to ICL-CES.
Full list of publications available,

Computer ..,
CES educgtinn 6 Portman Rd

in schools ic ik




Diskwise Ltd

25 Fore Street, Callington
Cornwall, PL17 7AD.
Tel: 05793 3780

MeMOorech

48K MEMORY EXTENSION FOR

HEZX81

Devon & Cornwall
MEMOTECH
mEmn:.r I ion Computer enthusiasts look no further
WE STOCK THE FOLLOWING PRODUCTS:
APPLE NABK: o i i £807
VIDED GENIE . R C £325
TRANSAM TUSCAN ’ £235
The MEMOTECH memory extension board will allow EPSOMMXBOF/T .. ..o i £425
the- £X81 to run 48K Basic programs which may inciude Plus extra for |/ F 1o Pat, TRSED, etc
up to 16K af assembly code MICRO LINE 80 e £350
The ZX81 sits on a custom bullt case which giTSMH’%AHEEFLZ:ﬁW SFifitare o £838
contains the MEMOTECH memaory and apower suppiy Ciasiis
which not only supplies power to the MEMOTECH TANTEL PRESTEL AEA'IEE-EI'::GHE. p— L
memory, but also to the ZXA1 i A?ETFE r?':es Jine 'L-".ﬂl]." i
The MEMOTECH memory board has 5 fully o o Em::s GE’L o asud fin st
buffered control-data-address bus with PCB 40 way aper, UIsCs, . E
header plug, All leads are provided range of APPLE BUSINESS SOFTWARE in
the South West
The MEMOTECH memory costs
£109.00 + 15% VAT in kitform. £12900 + 15% VAT Plymouth Shop now open at
ready assembled. Please make cheques payable 1o Deptford Place,
MEMOTECH . Delivery in two weeks from recelpt of arder Hﬂﬂ#":- EFEIvmﬂuth- m
ai 7000
MEMOTECH, 103 Walton Street, Oxford.

2P computer using BASIC language

& L0 alpha/numeric (dol malry)
goraliing disptay (86 Wwoes)

+ Varable nput capacity from 32
funciional program steps wilh
B8 Indepandant memories, bo
512 sleps with 22 memories

+ Memory and program reteniion
wihen swildhad off,

« Up to 10 pairs uncondibonal
jumps (GOTO). Manual jump

* Conditonal jumps and  count
jumps. Indires! addressing

ti!p to 9 subroutines. Nesting
possible up 1o 9 lavols

# 50 built-in scientfic functions,
all usaktde in programs

CAS":’ FI‘?BEP « FPAM [porfect Algabraic

(R.A.P. £134.685) o e Method) with 33 bracksts al 11
ONLY £119.95 | oo evels
: nEBRn B

Avaitable September ik, e il s A

= # Program storage on cassetie
LCD serolling display of alpha/numedic (dot matrix) characters, |npul | aEocad tapa using optional FA-1,
gan ba vared from 1680 program sieps with 26 independeant memo- c « Compatibie with FXC501/2F.
ries to 80 Fni‘}gmm stepa with 226 memories. (All retained whan CA-EID' FXEDEP
-

swiiched of pio mpn?rams can b stored (PO 1o P2 Subroutins: (A,A.P. 84 05)

Mested up o 10 levels. FOR-NEXT looping: Nested up o 8§ ievels ;

Straightorward progeam debugging by tracing. Editing by moving ONLY £74.95

cursor, 55 bullt-in soientific and siatistical functions, can be inSorpo- # 2 bthium battaries, Approx, BED hours gorlinuoUSs Use

rated 4r1Emgmms. Frogram/dala storage on cassetle tape via oplio- « Battary gaving Auto’' Power Off

nal FA-2 (available soon). Optional FF-10 mini printer aad plug-in & Only .6 X 71 % 141, 2mm. 100g,

ROM modules available soon, Two lithium batedes give approx. 200 Pricas-nciutie VAT, and P, & P. S your campary arder, chemus, 0 or phan you
hours continuousg operation, with battery saving Auto Power Off after AGCESS or BARCLAYCARD numis:

approx, 8 minutes non-use. Dimensions: 17 x 165 x B2mm (3 x 6th x

DELIVERY &OMsAL LY BY AETUSEMN POSET
34", Weight. 180g (6.30z)

TEMPUS
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LEADING CASIO DISTRIBUTORS
DEPT. PC/10

164/167 EAST ROAD, CAMBRIDGE CB11DB
TEL: 0223-312866




Old or new ZX Rom: how

to make the switch...........

Converting programs written
for the old Rom ZX-80 to run
under the new Rom is time-
consuming. Many owners of
the new Rom have preferred to
scrap their old programs and
start building a new collection.
In this article Stephen Adams
presents his own alternative —
putting both Roms into the
£X-80 and switching between
them,

AFTER WAITING six months for my new ROM
fromn Sinclair, a brown paper package finally
popped through the door. 1 Gred it and st
back to read the mamoal — then | reslised T
hed n probleni, It seems thae the set-up of e
EAM and various stacks meant that there was
very lintle chance of converting my laped
programs o ran oo the new ROM without re-
Typibg mn every listing agan,

d"".-".—.
#-l"‘#". #-.F‘.-l-l"‘
LC. socket —+———
4k ROM —/—
1A
L
Figure T,

mesn | thet any changeover of the ROM wonld
also have re-set the ZX-80 so thut the Basic

milght sel iself properly, This Newing cleary |

the RAM memory so that no progrumg or
varisbles com be swopped between Basick. To
re-set the ZX-80, pull our the power phug at
the back and re-insert It afler five seconds.

A 2d-pin Dunl In Line, DML, mnregrated-
circuit socket was bought from 8 focal

Not only would the fisting have 1o be re- | electronics shop and soldered to the op of the

typed, but all the Peeks and Pokes in some of |

them wemld have to be different. his meant T
would also buve 1o discover how the programs
work before dolog that. Mlus some of the
progrims contain machine code which uses
roannes withio the ROM which are not theze
in the new K ROM.

Thus all my 60 old programs were 0 much
ol 1ape unless Doould find some way of fitting
the ald 4K ROM back into the AX-80, Yet, 1
still wanred 10 have my new ROM us well, so
sorne method would have to be found of fitting
thermm both in unless | wanted to pay for
snother ZX-80.

Having already lound thar both ROMas 24
ito. the same socket with no changee to the

cireait diagram to see what the connections
were to the ROM

Both ROMSs are connected o all the address
lines: AALZ giving #n BK ronge, but I
kispect that the Al2 pin o disconpecied
miernatly in the 4K ROM us it has no effcer,
The other lines were +5 volis — pin 24 — 0
volty — pun 12 — not chip select line — C8,
pin 20 — und, of course, the data lines.

This meany that the two ROMs could be
wmed on separstely iF only the CS iyl
could be-switched 10 only one ROM ot a time
The only problem is that hoth ROMs acoupy
the smme address spuce and cannot be moved
s the Hasie depends on themn being there

The omly answer, therefore, was 1o put in 2
manuel ywilch and either use the ZX-80 24 a

BK ROM muchine or 4K ROM onc. That |

oid 43 ROM ns m figure 1. As the 4K ROM
Pad been repluced by the 8K ROM in the
machine, this wus castlv done, b remember:
mever do any soldeting with the power oo

The ‘only pins which were not saldered
the 4K ROM were pine 20, CS, and pin 24,
+5 volts power. These were lefl 1o protrude at
the sides with a piece of paper heiwesn the
ping of the ROM and the socket 1o isolare
them. These pins were then soldered to four
& im. long pieces of coloured wire, Different
colours were Lsed 1o wlentidy the different
prives sid b ednd ades 5 vou wrine down
the colaurs or e pin as you doit

Huoving done that, the 8K ROM was

| removed [rom the socket on the board very
infernal clrouitry, my firss sl wns to go o the

carefully using o wmpll screwdriver 1o sage 1
geatly from both ends, Great care should be
ke net to bend the plns. Now, |ust as

| gently, re-insert the 4K ROM into the X80

making sure that pins 20 aod 24 of the RUM
do mot go inte the holes in the socker, but

Cruantity Components
1 Double-poled changa-ower
switeh, Cost: £1
1 24-pin I1C socket.
Cost: Bhp
B Bin, preces of colourad i,
Lot 10

Tools reguired
Sotdattng ron, solder, pligrs, papset,
sorewdrivns

,,J"f Slat in L.C. this end
-i'".‘-#
-
= Pin20 Pin 24
Paper

protrude ot the side of it, Aldso check that all

the ping that protrude make no contact-with

any other components on the printed-circuit
board.

Nexl, vemove the entite printed-cirouit
board from its case. First pushing out the pins
holding down the keyboard by applving o
screwdriver to the centre aof the Hisienes
benmnh the ZX-80 and pushing upwards until
the cenire pin riges from the tap.

Secondly, the other lusteners instde the
LX-B0 shiuld be removed by pinching the
lops with a: pair-of pliers: and pushing them
out of the bottom of the case. Borh methods
ure shown 1n feore 2.

Turn the printed-circuit board over so that
the integrated Gircuits are on the bottom, and
find the ROM socker — 11 15 the only one with
24 pins. Pin 20 is the {ilth pin down from the
nght-hand side if vou have the kevbourd
nearest o you, Solder another coloured wire
on o this pin, meking sure it cannot make
cotiact with any other printed-circun track ar
adjacent pins.

Mount the boasd back iin the case secuning
it with the fastemess, but do net pat on the top.
Also make sire that the wire lrom pin 20 of
the bonrds ROM socket runs up the side of the
board (o lay over the outside edge of the case:
Sofder a further coloured wire on to the lorge
metal pad oext to pin 24 of the ROM socker —
this 15 the op pin on the richr-hand side near
the casselte sockets. This-pad s ar +5 valis
from the AX-A0 nternal repulaor,

Now we have six coloured wires, four from
the PROM and new socket, und two fram the
beard, T hope you know which s which. The
switch | used wos o shde switch, but any
switch can be used thar will:

B Fit in the cass without shorting oul of
touching any components on tha peinted-
citcuit bodard.

B s a doublesided change-over switch

The awirch wiring s wiven in fivare 3 and a

[caranmaed g riead el
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fornirnued. frorm previous pagel |
cireudt disgram  in figure 4. Any  badly-
solderad joints here can result inoa lost
program, 50 pick a good switch and check all
the joints after doing them.

Mount the swiich in any spare space on the
cast — bul not too far away from the ROMs as
this can lead to problems, Do not [orget 1o
mark the swifch pogitions as to which ROM
VOu Are using.

10 test, switch to the 4K ROM position and
apply power to the ZX-80, The rcverse “K"
cursor should appear showmg that the ROM
15 being used. If if does not, check the switch
and other conmections. Havineg made the 4K
ROM work, remove the power lead agoin and
inserr very carefully the new 8K ROM into its
new socket on top of the 4K ROM.

Change the swirch to the 8K ROM on the
chunge-over switch ond put back in the power
lead. The reverse “'K" cursor should appear,
but this time with a long wait from switch- R W R
on. Again check the connections if this does Eoogat i O gL s S e
e : L e e e ;

Now replace the top of ZX-80; If you have
ditficulty in making the cover secure because
of the protruding ROMs, replace the pins | E 5 = 2l
holding the cover with six BA screws and | The ZX-80 with a new Rom tempiate,
nuts, This will leave about ,5in, gap at the
right-hand side of cover, but if it 1s unsightly
caver the gap with some 1in. wide insulating

.......

A e = sy

EApE:
Always remove the power from the ZX-R0 CHIP SELECT(PiN 20)
before switching ROMs, This not only stops BIN 20 from Z X80 Board P N30
darmage to the ROMs, but also re-sets the
LX-80-30 that gt switch-on, the ROM will ses G
the corfect opersting conditions lor its Busic in fiole ]
RAM. Failure to do this will lead to the Z%-80 :;?;‘?:ETE il:l : K ; I%EE_; gﬁf;ﬂﬂ
becoming stuck or @ crash. The only way | | ing out from o SWITCH 4K ROM |

out of @ crash B (o reset the ZX-80 by
removing the power or if you have fined o re-

o
: 0 4 n [

et switch, by pressiog it.

As the frst thing bath ROMs do 15 to clear */ T \_» |
the memaory from top 10 botiom, there is no PN 24 PIMN 24
way to transfer gnything in memory between
different BEOM progrems. So, 4K and 8K
ROM programs can now be ran on the £3X-80,
but not together. So that you do not lose your
program, always Nave 1t beforc changmg | |
ROMs o run another. | Figure 3. Switch connections,

1 stall find thar the 4K ROM has advanrages |
over the 8K ROM when writing some | Figure 4 Circuit diagrams.
prograins a8, although ® only hos inteper
arithmeiic, of 18 mach more eoconnmiesl on

socket o g

+5ialts powsar
from board{near pin 24)

Jo ZX80 AD-A12

memory than the 8K one. So, some programs DO-D7
RO, bt 5 cholee ' st s, ] | AO-A12 o7 | A0=aiz
Figure 2. Fastaners. (CS)Pin20 ) |
Pin201CS)
8k ROM 4k ROM
th new Fin 24+Yoo

“l

e
|
|
|
|
socket |
Pin 24
+4en [j &

Pldkh

. 8 gignal from bourd  +5waits supgly from regulstor
| 11 { Pin 20 on old ROM socket)
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1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for under
£100, Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand —over
50,000 in the first 3 months!

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16-times more memary with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX

Software library is growing every day,

Lower price: higher capability
With the ZX81, it's still very simple to
" teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.
It uses the same micro-processor,

but incorporates a new, more power-

ful 8K BASIC ROM —the 'trained
intelligence’ of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZXB1 incorporates other
operation refinements — the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer.

New BASIC manual

Every ZXB1 comus with B oomprasendlve, apacisily: witton

manual — & completa courma n BASIE programming. o
firt principias 10 comEAex programe

Higher specification, lower price —
how's It done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81 reduces the 2110 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custorn-built in Britain, this
unigue chip replaces 18 chips from
the ZX&80!

Mew, improved specification

® ZB0A micro-processor — new
faster version of the famous Z80
chip, widely recognised as the best
ever made.

@ Unigue 'one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single-key entry.

@ Unique syntax-check and report
codes identify programming errors
immediately.

® Full range of mathematical and
scientific functions accurate to eight
decimal places.

@® Graph-drawing and animated-
display facilities,

® Multi-dimensional string and
numerical arrays.

@® Up to 26 FOR/NEXT loops.

® Randomise function — useaful for

games as well as serious applications.

@ Cassette LOAD and SAVE with
named programs.

® 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack

@ Able to drive the new Sinclair
printer.

® Advanced 4-chip design: micro-
processor, ROM, RAM, plus master
chip —unigue, custom-built chip
replacing 18 ZX80 chips.

Sinclair ZX81 Personal Compt
the heart of a system i
that grows with you.

Built:
£69.2%

Kit or built —it's up to youl

You'll be surprised how easy the
Z¥81 kit is to bulld: just four chips to
assembtle (plus, of course the other
discrete components) — a few hours’
work with a fine-tipped soldering iron
And you may already have a suitable
mains adaptor—- 600 mAat9VvDC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassetie recorder.

(111
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16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZXB0 or ZX81, the
AAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Use it for long and complex
programs or as a personal database
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software - the Business &
Household management systems
forexample

— g | — | | g
Z X8I

8 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0278) 68104 & 21282,

Available now-
the IX Printer
foronly £49.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROMY), the printer ofters full alpha-
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.

At last you can have a hard copy
of your program listings - particularly
useful when writing or editing
programs.

And of course you can print out
your resufts for permanent records
orsending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
ling and 8 lines per vertical inch.

The ZX Printer connectsto the rear
of your computer — using a stackable
connector so you can plug in a RAM
pack as well. A roll of paper (65
long x 4 in wide) is supplied, along
with full instructions

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

01-200 0200 for personal attention
24 hours a day, every day,

BY FREEPOST - use the no-stamp-
needed coupon below. You can pay

To: Sinclalr Research Ltd, FREEPOST 7, Cambridgs, CB21YY,

o e e e m e T
I

Gy | itam

by cheque, postal order, Access,
Barclaycard or Trustcard.

EITHER WAY - please allow up to

28 days for delivery. And there's a
14-day money-back option, We want
you to be satisfied beyond doubt -
andwe have no doubt that you will be,

Ordar
Item prics | Total
E £

Cada

I = Sinclair ZXB1 Parsansl Com putar kitig), Price includes I
| | ZXB1BASIC manusi, excludes mains sdeptor |12 40.95 |
Ready-assembiled Sinciair ZXB1 Personal Computeris),
| Priceincludes ZX81 BASIC menual and mains sdaptor. | 11 60.95 I
I __ | Malne Adaptors) (600 mA st 8Y DC nominal unregulated) 10 BBS | B |
| - | 16K-BYTE RAM pack. 18 | 4895 | |
] | Smoiair £ Printar |27 48.85 ! — —
| | BK BASIC ROM ta fit ZXAC | 17 | 195 | I
| Post and Packing L | 205 |
| O Pieass tickif you require & VAT receipt toraLe |
l “lenclosa a chequelpostal order payable 1o Sinclair Research Ltd for £ —— [
I “Please charge to my Accass/Barciavcard/Trusteard account no. I
I "Hiagse deldinfcomplate ag agplicabio _|_ _|— | ._|_| l ! 1 I
Plaase print
| aine MriMrs/Miss 1 I S T I I O O
l Address: | | L | | | [ 1 P4 3PP L N
T O O A B A O T |
LFHEEPI'JST —no stamp neadsad, Yo 14::_1
—i—-———ll-l———_l_——.__l——_——-l-__——



How the IX8] compares whh oiher personal computers

SYSTEM IDENTIFICATION ACORMN APPLEN PET TREEQ TRS 80
. ATOM PLUS 2001 LEVEL 1 LEWVEL N
ROM _ B 4K B B WK 4 124,
GUIDE PRICE Basio unit - inc. VAT £70 £100 E176 E£6B30 E435 £290 £375
Unit plus 165K AN (*12K RAM) £120 E150 EZHE ER3D £530 £380 £378
COMMANDS LIST, LOAD, NEW, RUN, SAVE ° ™) . ™ ™ ® ®
STATEMENTS  PRINT, INPUT. LET, GOTO,
GOSUBRETURN, FORIMEXT IFITHEN L ] L ] L ] L] ] L] L
STEP . ® o ® ® .
TAB . ° ° e °
ARITHMETIC  ABS. RND ™ ° & ™ ™ ® ™
FUNCTIONS  INT M £ ® ® .
ATN, COS, EXP, LOG, SGN, S5IN, S50R, TAN = L] ° ™
ARCSIN, ARCOS &
STHING EHHE [ ] L L] L ] L
FUNCTIONS LEN ™ ® . ™ ™
el ASC(CODE), STRS, VAL, INKEYE ® ® e
NUMBERS FLOATING PT 10 = * ™ ™ ° ®
INTEGERS ™ ® ™ ° °
NUMERIC -2 - ° °
VARIABLES Ab-ZT ™ ° ™
R Ar-Ze, n=any alphanumero string [ ] L]
STRING AE L BS °
VARIABLES AR 1628 ® ° ®
And to Znd n=any alphanumeric character L] L *
NUMERIC SINGLE DIMENSIONAL . ° o
ARAAYS RALILTI DHME RSIDMAL -] L ] [ ] ]
DISPLAY ROWS 24 24 16 e 2B 16 16
COLUMNS a2 a2 az a0 4T B4 B4
L OW RES GAAPHICS (< 7000 pixels) e o ® . . ° ™
HI AES GRAPHICS (40000 pixais) . ® -
SPECIAL USA (Cald . LIk ] -] ] [ ] [ ] L
FEATURES PEEK, POKE (OR EGUIV) ® ® ® . ™ ™
The ultimate course If you own a

in ZX81 BASIC

The unprecedented popularity of the
ZX Series of Sinclair Personal
Computers has generated ala ge
volume of Jrograms writ 2n b users.
sinclal has undertakzn to
publish the. most etegan of thuse on
pre-recaorded cass:ttes. Sach pro-
gram is carefully vetted for interest
and quality, and then grouped with

t-e ZX81 BASIC manual

others to form single-subject Lab,

cassetties.

t.ome peoplep dertolearn their
} ogramming from books For them
“ideal.

But many have expri ised a
nreference to learn on th 2 machine,
through the machine. Hence the
new cassette-based £X81 Learning

The package comprises a 160-
page manual and B cassettes. 20
pragrams, each demonstrating a
particular aspect of ZX81 program-
ming, are spread over 6of the
cassettes. The other two are blank
practice casseties.

Software currently available
includes games, junior education,
and business/household manage-
ment systems. You'll receive a
Sinclair ZX Software catalogue with
your ZX81 - or see our separate
advertisement in this magazine,

Full details with your Sinclair ZX81.

Sllr 1X80...

The new 8K BASIC ROM used in the
Sinclair ZX81 is available to ZX80
owners as a drop-in replace nent
chip. (Compleia with new keyboard
template and »oerating ma ual)

With the exception of animated
graphics, all the advanced features
of the Zx81 are now available on
your ZXB0 - including the ability to
drive the Sinclair ZX Printer.

— g —
Z X8l

& Kings Parade, Cambridgs, Cambs., CB2 1SN.
Tel: (0276) 66104 4 21282,




REVIEW

MICROTAN - OO . o

The construction of the kit
version of the Tangerine
Microtan was described by
John Dawson in Your
Computer June/July 1981, This
review covers the use of the
Microtan central processor unit
and Tanex boards.

THE TANGERINE Microtun 65 is un excellent
computer system both for Inboratory/school
wse and for those who are lesrmng about
computing and/or who want o computer
system which can be started [or very litile
money and -genuinely expanded ot o rote thar
the user cun afford.

The Microtan compamon znd the Toolkit
EPROM — for which Microtanic Software
hes gained official approval from Tangerine —
are indispensable additions to the system for
mmvore wishing 0 develop non-trivial soltwire
or who wants to know abour the intricacies;
the mooks and crannies of the machine and
how it may be used most efficiently.

The Micrvmen computer system 4 con-
atructed on & number of boards which plug
into & rigid backbone or mother bosrd. Figure
l & u block diapram of the CPU card #and
Tanex, the expansion board. Both cards arc
fecessary before the system can be expanded
any further since the dsta buos is buffered oo
the expansion beard. Phere are also dedicated
links on the mother board from the CPU card
to the Tanex, The remaming slots oo the back
plane are supplicd by way of Tanbus Lines.

Each board measures 20.5cm. by 1l.5cm.
and s connected to the back plane by a high-
quality plug and socket. Half Euracards wall
alao sceept the seme connector and Vero make
& half Furocard prototypmg board wiuch can
be plugged directly on to the Tanbus, The
Furpcard dimensions are |0, by ldom, and
will fit into the system rack although, 1F it is (o
be supported by the rack slides, it will require
g small amount of addirional work.

You can use the CPLU board as a micro-
computer in 5 own right — it has an input
capability — either the alpha-nuwmeric
veyboard or the Hexadecimal keypad — and
i output function — the UHF modulator
winch connects 1o g atandord 625-lhine
televinon serial socker. It as, however, ooly
possible to save data and programs on fape if
the “lanex board is connecred into the system.

The Tanbug monitor allows machine-code
processing using the 1,024 bytes of RAM on
the bourd. Hall the RAM ls used by the video-
digpliy logie 1o provide & memoty-mapped

feontinuged o fext page)

Mounted Tanex and Microtan 65 cards

Frure 3, Graphics demongiraton rautne To
ProduceE 8 Sire wave

Close wiew of Wieratan 65 — note the axcelent Keybosrd

Figure 4. Routing displays zere-page acthaly i

LIST

10 £19,0; FOR J=1 TD &3
20 EG,d,31+20 ¥ BIN(I/S)
30 NEXT J
' 40 WAIT 49139,178
50 £9,312
0K

tag falf of screen

L1FCF .8 |
IFCF AY 4C B85 10 A% EY B85 11

{ 1IFD7 A9 IF BSOS 12 A7 CO 8D EB

iFOF BF 8D EE BF 80 ES BF 4aC
I\FE7 4B FC 48 BA 48 AZ (0 BD
IFEF 00 Q0 S0 o0 02 ES DO FY
IFF7 A9 CO 8D E7 BF &4H AR &8

IFFF 40 '
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leontinued from previous page)

display of 32 columns by 16 rows. The type
font produced by the character generator is
unusually clear.

The second phase of the clock is used 1o
avoid conflict between the CPU and the video
logic und, consequently, the display is rock-
solid withour the snow on the screen which
characrerises less well-designed systems.,

Addirions! integrated circuits to enhance the
upper-case displuy arc available from
Tungerine and give lower-case letters and the
ASCI grophics characters, snd a set of 256
chunky pgraphics pixels 6dx64=258. Apain,
for someone wishing to invest in 2 system ot »
price which corresponds 1o his spending
power, this s coovenmient. The Microtan
works perfectly with the onginel upper-case
iispiay and this cen be enhanced by plugging
in' the ‘extra chips as wnd when the user
decides. No changes are necessary to the CPU
board itself.

Figure 2 wets out the Tanbus connections —
the lines which begin with DMA are intended
for direct memory access and DMAPOT and
DMAFIN establish o daisy-chain for setting
priority of access in o DMA operation. There
# both o non-maskable interrupt fine and an
open-collector nterrupt request line.

The 6502 differs from the Z-80 CPU in that
all input and cutput i memiry-mapped and
there are no separaie 10 ports. An BHO fine
provided on Tanbus so that vou need decods
only ioput/outpul addreésses i the 1K 1O
memaory space rather than the full 65K address
TRNge.

Although it s not stred in Tangenne
advertisements, the Tanram board which
holds 40K of dynamic RAM can be paged by
the new version of Tunbug, and the system
rock, heiding eight Tanram cerds, n be
expanded to & totnl core capocity of
I28Kbytes,

Tanbug has evolved through & number of
versions, of which the most recent is Tunbug
2.3. Tanbug s the machne-code manitor for
the Microtan 65 and contains the fundamental
mput and patpit routines Hy the compuater as
well a% the routines necessary for
mplementing the monitor commancy,

A least 14 commands are avatlable to the
user — full documentation for the 2.3 version
# being prepared — from either the Hexe-
decimul keypad or the full aipha-numeric
keyboard, The commands, with a brief
descriptivn of their function, are set out in
table 1.

A muor changs in the new issue s rhe
provasion of software 1o drive g Centrames
imterface 1o 2 printer. The printer 35 mroed on
and ofl manunally by typing Control Pand data

thar is sent 1o the VDT 15 then echoed 10 the |

primter. The printer may also be swirched on
ar off in o program by Besic instroctions:
FOKE 0. 144  (urns the printer on
FOKE O, 128 tums the printer off
Caommmand of the prinrer depends on one hit
m memory Jocation O and it would be betler
practite 0 Jogically-And the hits in the
location, but the Poke [nstructlon works well,
Tanbug 18 an elegant, logical and easy-1o-use
momitor. The termicator keys — carriage
return, line-feed and escape — are used when
medifying a memary location 1o execute i
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command and return o the mein mondtar,
execute o command and proceed 1o the nex
higher memory locetion, and execute a
commund ond retrn to the provious locition,

These uctions are varricd through con-
sistently into the editing communds for the
Basic interpreter, The linefeed kev, for
example, updates the current line o Basic and
then opens the nex line for further editing,
Uniformirty of the syitem commands is part of
the dislogue design standards which are «
cructal element m making o computer fricndly
to the person who uses it

The hesvy manual supplied with the
Microtan 83 CPU board lists the monitor
software and gives, among any other things,
detgils. of Tanbug and exsmples of how
routines in the monitor can be buill mio
programs writtes by the user.

Xbug 15 5 2716 EPROM which contains
casserte lle-handling routines, end a simple

-assembler/disgssembler package. The Tanbug

momitor recognises the presence of Xbug on
the Tanex board and the Xbug facilities can be
accessed directly by monbor commands. The
Xbug commands are described in table | and
it seems u shame ther the cursor and
terminstor keys could not huve been
standardised completely with the rest of the
software. '

The line-by-iine assembler — Translaor —
and disassembler allow you to rype standard
6502 asscmmbler mpemonics, When the
Microtan receives a carringe return, the ling is
checked for errors in the syntax and then
tramslared into mechme code.

There is o copsidersble saving in effor
compared [0 enlening the same instractmons in
maching code, The spacing of the op-code und
other fields on the line Is imporiant. The free
tormat scceprable to Zen and other, more
sophisticated assemblers. 15 not permined. In
the same way, there Is 1o provision for labels
and it is oot possible 1o store the souree code
on tape [or luter cditing,

The disassembler — Interpreter — coexasty
with the assembler and will recreate 6502
mnemonics from machine code; jump instrue:
tions and subroutne calls display the absolute
address 10 which the jump will be made, Once

Command Function

RESET Initinlise system and digplay
Tenksyg mesage

Pl in Modify mamory ot Haxa-

mecimal address xxxx
LF Stop up through mamory
BEC Step down through memory
space Re open curently-displayed
mEmory location
s Clasa currantly-displayed
mamory location

Lexas,y L35t ¥ fires of memory starting
o1 address wexx

Grxxx Go, begin program exacution
al address xwxx

H Disploy peeudo-processor
register locations

5 Set single-step mode

M Return 1o nermal mode

claar sngle step
P Proceed, past broak-point or
next instruction — single step

Exxxa,y Sat bresk-point fumber v at
iDCATon X

B Claar breakpolnts

Ooooxix, yyyy Caloulste offset batween
addrasses xxxx and yyyy for
branmch. Instruction

Cxxnx, yyyy, Copy block of memory

i stariing 81 oo 10 yyyy o
i3]

Cnirl P Switch on/off parallel prirter

Crtr W Switch on/off serigl printe |

Cntd 5 Switch an/ ot acreen

Cnorl L Clear screan — in Basic

8a5 Basic cold-start

WaAR Basic warm-start

C Set CUTS standard cassalt
speed — 300 Baud

f Sat fast cassolte speed —

2,400 Baud

Cxxxi,yyyy, Dump to @mpe from oo, to

IXrFrd YyyY, uging file name zezezz

Fawan yyyy, Feteh from tape from axis, o

Frrsied ¥yvy, uging file name zzzrzs

Exsexn, vyyy, Examine, verify, from oo, to

IZErLEE ¥y, ueing (ke name zzzzzz

Tauxx Enter Transiator — assermblar |
— BT Address waas

Ien

from addrase xxxx

[rizrprol — disdesemble — ‘

Table [ The Tanbug commands
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packages arc permanently in the systcm anid
can be culled instantly by -a single-letter
command reducss some of the disadvantages
1 have mentioned.

Why do you need to keep source code en
tope when machine code can be stored, read
back inmo the computer and disassembled
instantly? However, the lack of the facilitiy to
imtroduce new lines of code into o program
displacing the rest of the program upwards,
and re-computing any relative or absolute
jump instructions is 8 noticesble lmitation,

The Tratslotor calculutes relative jumps
automatically and i probably werth having
far that resson alone, as it requires less
keyboard work and thought (han the Offser
command in the moniter.

The hardware and software combination in
the Microtsn 65 for dumping snd fetching
data 1o end from cassette tapes i3 extremely
relinble at the standard Computer User's Tape
System, CUTS, speed of 300 baud. The high-
speed Tangerine format runs at 2,400 boud
and requires more careful adjustment of the
volume control level and a linde more care m
choosing a suitable cassette recorder. There is,
ol course, a test program m the Xbug manual,

T'he Basic interpreter for the Microtan 63 is
supplied in three ROM chips which plug inte
the Tanex board, The interpreter occupics
10Fbytes and uses Xbug [or the tape mput
and putput routines, The Basic users’ munual
supplied by Tangerine with the interpreter
integrated circuits has more than B0 pages of
well thought-out and presented information.

The text Is interspersedd with many examples
and would be o good general teaching manual
far Basic. The value of the manual is increased
in compuarison 10 other Basic interpresers and
has been written in English for a UK.
COMPLLET.

You do not have to cope with LS, wirhcisms
or translate the text from the Kim, Sym, Aim
and Apple, Pet system specific tracts. The
cxamples rimge from an immediate print
starcment;

PRINT /2, 3*10 ("means multiply, / means
divide)
o the derivation of trigonometric functiong

such as the hyperbalic and inverse hyperbolic
ratios and @ simple routine for sorting lists of
string datn.

The cxamples are pure in thar they ore
intended o0 show how the Basic language
works tather than fo demonsuate specific
applications for the machine, The machine
does not have the Acorn Atom's instant facility
for entering assembler/muchine code; nor are
there instructions such as 'Print Using', If-
Then-Else, or Print@.

Deek and Dioke are ubsent and you cannot
directly open and close a data file on tape. [
confess that none of these omissions is
particularly worrying or limiting  except
perhaps the I-Then-Else instructicos, which |

«can achicve in any case with one extra line in o

program.

Om balance, | think that the machine's
advantages lic with orthodoxy particularly
when the Micreran companion book is available
for those who wish 1o adopt 3 radical spproach
to their programming, The technigues o the
Micretan companipn for extending  the
machine-code call insmruction, UISK (1), should
koep many people occupied for & considerable
time.

The Microtan companion und the EPROM
Toolkit give an extrs dimension to the
Tangerine Microtan. The EPROM contuins a
number of extraordinurily useful sdditional
commands including, among others:

Control & Clear scresn and sat alphs mode

Control G Clear scrsen and sat graphics mode

Control N Autgfine numbering

Append  Append 8 named file from taps

Ae-number Ae-numbers lines;, Goto and Gosub
inStruotions

Controd £ Calculstes & decimal numbser from
an antered Hexadecimal number

£ () 1o # 10 Powerful machine-code graphics
routings

The Append command is warth the price of
the chip slome ps it makes serious pro-
pramming possible by the development of sub-
routines which can be stored on tape and then
incorporated into other programs at @ luter
date. For example, 1 chu store a stundard set
of printer routines of tape for wse with an
Epsom MX-80 F/'L.

The graphics instructions are another gunl
leap forward for Tungerine owners. The
routines are very fast and flexible, the VDU
can be filled faster than your eye can twinkle
and figure 3 is g ligting ol o demonsiration
program.

Having started by saying grandly thar the
Tangerine system reminds me of fine equip-
ment, it 15 4 little embarrassing w hove 10
confess that the first integrated circul
containing the new Tanbug 2.3 which 1
received appearsd 1o be faulty, Even Rolly
Rovces go wrong sometimes and then mak
functions ocours it 18 the amiudes of the
manufscturer which are vitally imporiant.

1 have visited many small computer
companies and there is an enormous diversity
of management styles and stafl arritudes, Some
are disorganised, others are AUTOCTADC and
repressive, others sre friemdly and enthu-
siastic. When 1 visited Tangerine I liked the
attitudes as well as any ! have seen anywhere.
1t should be selfevident that staff motivation
and meitudes to work are an integral part of
running & business successfully.
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\_ TEL: 0274-481372

" 2 0
Why Wait — ATOMS in Stock
Contact the ACORN SPECIALIST IN YORKSHIRE
Mewr Hardware
*ACOAN GP-80 Printar+ Cahls £ra2.00
*ATOM Word Pack ROM £ 30.00
*ATOM Word Protessor=Expandad ATOM +
GP-B0 « ATOM Word Pack ROM - Cable £475.00
*Extra Mamory per 1K £ 3.20
Mew Software from ACORNSOFT
*GAME 1 Asteroids+Subhunt+ Breakout £ 11.80
*GAME 2 Dogfight+ Mastermind + Zombée £ 11.50
"GAME 3 Rat trap + Lunar Landar + Black Box E 11,50
*GAME 4 Star trek + Foour Row + Space Attack £ 11.50
*GAMESB Invaders+Wumpus + Reversi £ 11,50
‘GAME & Dodgems - Simon + Amoeba E 11.5)
*GAME T Graen Things+ Ballistics + Snake £ 11.80
*GAMEB Stargats + Go-Moku + Raobots £ 11.560
*SOFT VDU New oharacter set design £ 11,50
*MATHS PACK 1. MATHS PACK 2. MATHS PACK 3. E 11.50
*WTILITY PACK 1, Disassembler + Fast COS 4+ Aenumber £ 11.50
*ATOM DATABASE Versatile & efficiant £ 11.50
*PEEK.D: Processor Simulates micro £ 11.50
*ATOM FORTH Full implementation £-11.5]
*ATOM FORTH User's Guide E- 5OD
BOOKS
*ATOM Business by J. Phipps £ 6.95
*ATOM Buainess { Casgatia) L 863
*The ATOM Magic Book £ 550
*Gening Acquaintad With Your ACORN ATOM £ 788
l\_ ALL PRICES INCLUDE UK PEP + VAT WHERE APPLICABLE J
i ELTEC SERVICES LIMITED .
? 232 MANNINGHAM LANE
— EH&DFDHD EDB ?HH Y :.-h-- "=

J

WE MUST BE GOING SOFT!!

IS THIS special offer too good to be true?

PFimeees A

NIS & R TY [BEEmEm
HARDWARE / SOFTWARE FOR THE TR

- BRSO/ ZX@L
HARDWARE

————— All hardwore is went with complete lmtroction end
programming exomples , Pleme ollow 28 days for delivery .
Q5 MOTHER BD, —-=—eaeeee -— ZX-80 / B} EiQ: 00
Extends existing part to allow any Ram Pock + twe other boards 1o ba Fifted ,

On beard 5V, Regulafor ; Two 23 woy douvble sided edge connectans for udd-om,
QA5 3K RAM D, ——emceemememaa ZX 80/ B) £18: OO
Relicble (pre=thrunk?) Statle Rom Baard which combines with the Computars
infernal 1K to give o total of 4K , Plugs direct inte Computer or Mother Board .
5 SOUND BD | cmmemeemm——— ZX B0 281 === - - E35.: OO
A progremmable wound generotor boord wilng the vemorile AY-3-8910,

3 Pitches / 3 Volumes / Moise seurcs / two 8 kit Input ; Output Ports / Envelope
shopar , all controlled from 'BASIC" | Plugs info any axternal amplifler .

Q5 CHARACTERS BD, ——=LH B DMLY 2 - £25 1 00 .

4] i

'Eil'mli H edwara mesl I:I cut 1 roninhor J 1 wire :'r"quirud g ZX-H0 . *
G ives two progrommable chorocter sety of &4 chorociens eoch . Uses grophics
key fo shift batween the two sets . Lses MO Rom spoce . Create your own
chardctan = Upper ond lower cose olphcbet ; scientific chorogten ; fine line
grophica charocten | gomes charecten (real spoce invoden) . Works with
sxlsting programs and with the Printer , Price Includes Demo Coattn

M B ==L X80 /81 == — ;
Comist of twe 23 way double ifded edge connectors back ta back , One nesded
for omy or ol| @3 Expomilom . (Except Rom Boords )

mmemmamess A | goftwore Ty recorded twize on high quellty comettem

and & want complate with full cperating Imstructlom .
==se JK RAM minimum ——eeee- 4K or B ROM =—=—=f § 150
Faut, Flicksr free , Mochine code , Moving grophics venlon of Arcode Geoms,
Mott complex movng grophics game yet for ZH-Computen . Up to 84 Fart
moving characters en screen o once . Flnt end only Full screen diplay .
gﬁ LIFE , —=—=c——=emdl RAM Minlmym sesseceeZu=B] OMNLY meeee £4:50 |
oit program with Mochine Coda call geneterion ond sereen displaoy routine |

aimulotes the growth of living cells In 2 20 * 32 Mefrin . Rondom or progrommed
ster? ponitions plus MAC reutine moka this o fost , complax and verled progrom ,

Send 5. ALE. for FULL dove sheats on all herdwaore ond 1oftwore . Chagum

mode payable to 'Quickilive’ ond orden went fo the following oddress ,===r==
QUICKSILY A1 75 , UPPER SROWNHILL RD. 1 MAYBUSH 1 SOTOMN 1 HANTS,

ICRO'B ¢ UK Subscription Dept.

24 Woodhill Park Pembury Tunbridge Wells Kent TN2 4NW

NOT IF it's from MICRO-BO — the specialist magazine for the TRS-80 and VIDED

GENIE.

IFYOU complete the coupon below and take out an annual subscription to
MICRO-80 we will send you a FREE program cassette worth almost as much as the

subscription itself.

MAKE SURE you are not missing out — subscribe now!

Please enrol me for an annual subscription and send me my FREE cassette program. |

enclose £16.00

lenclose your cheque/P.O. made payable to MICRO-80 and send to the above

address)

Software offer applies to U.K. residents only. Overseas subscription rates on

application.

Mame ........
BLOCK CAPITALS PLEASE

Address ................ o

¥ G HWET
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* 5502 Microprocessor
* 2K Monitor TANBUG

* |ntelligent socket accepts kaypad
ar full ASCI Keyboard

* Chunky Graphlcs and Lower Case
Cptions

* Connects to unmodified BIW ar
Colour TV

Far the first time buyer or exparienced
user, Microtan 65 is a superb route into
personal computing. If you are looking
for a sophisticated machine with the
capability of expansion intoa
professional system, then this is the

computer for you. Step by step with
the computer system designed for
tomorrow. . . .

6502 Microprocessar
Probably the most popular CPU
(central processing unit) tar personal
compulears, having a powerful
instruction set and architecture.

2K Monitor TANBUG
The bullt-in ‘mind’ of the machine,
TANBUG controls all system functions
and gives comprehensive machine-
code facilities. Functlions include:- sef
and clear breakpoints, single step
through program, exacute program,
copy block of memory, modify memary
locations and much more,

intelligent keyboard socket
For absolute beginners we can supply
an easy o usae 20-way Hex kevpad: for
the more exparienced usar thereis a
full typewriter style ASCI keyboard.
Either way, Microtan will wark out
gxactly which type you are using and
act appropnately.

Chunky Graphics Options
For drawing simple lines and graphs,
or for animated games, Chunky
Graphics is a low cosi answer. This sel
of chips plug inte the Microtan board

otep hy step with the
compuier system
designed for

iomorrow.

Microtan b5
£79 M0
oo )e i

and allow graphics to be bullt up on
the screen at a resoiution of B4 rows
by 64 columns.

Lower Case Option
To extend the characler sel o 128
characters, allows for real descenders
on ower case characlers and a set of
axtra symbols and characters for
simple graphics.

Microtan Accessories

20-way Hax keypad MPS 1 Basic power
supply

Agrial connector lead

Full ASCIl Keyboard
MPS 2 Full systemn
power supply

Mini — motharboard

Microtan is avaliable
ready-built or as a kit.
We recommaeand that
you should have some
saldering experience
betore attempling the
Microtan Kit, although
it you do run indo
problems you can
make use of our "Get
you Going” sarvice
(telephone for detallis).

TANEX

* 7K Static Ram

* 10K Microsaft Basio
® 32 Parallel /O lines
* 1 Serial /0 port

* XBUG

* Cassette Interface

The first step in expanding your
system. Tanaex provides the exira
facilities necessary for the sarious
programmer. Memory expansion:
Tanex has pravisions for up to TK of
static HAM and up to 14K of EPROM
using 2716 or 2732 chips.

ABUG and BASIC
XBUG is a 2K extension to TANBUG
that contains a mnemonic assemblar
and disassemblar and cassetle
firmware running at 300 Baud CUTS,
standary or high speed, 2400 Baud
Tangerine standard with § character
filenames. Tangerine have taken oul a

full D.E.M. licence for Microsoft BASIC

the mucrocomputer industry standard
this is a full feature iImplementation
with imerrupt and maching cade
handling, and a superl program editor

el ]

Both XBUG and
BASIC plug direclly
into Tanax and are
aupplied with comprehensive usear
manuails.

Parallel 1O
When fully expanded Tanex includes
two V.LA.5 (Versatile Interface
Adaptors) which implamaent the
cassette interface and the parallel VO
porls. Software In TANBUG V2.3
enables you to plug inand use a
Centronics type printer. The two V. LAS
aiso contain countar timers that can
be used for a variety of applications
enhanced by the use of the integral
handshake facilities.

Serial 1O
Also on'the expanded board i5-a serial
WO part that can be used to interface
R5232 or 20Ma loop lerminals ar
VDU's, again all controlled by TANBUG
V2.3

Whether Tanex is purchased in a
minimum or maximum configuration,
Tanex will bulfer the data bus and
configure the system memory map for
Maximum expansion

To complete Tanex, a
comprehensive user guide is supplied
which contains full constructional
detalls, Thig manual is also available
spparately

TANEX options
10K extended MICBOSOFT BASIC
Serlal [0 Kit
Extra RAM (2114s)
XBUG
6522V |4
2716 EPROM for your own software

Tarna {Min Semtigh B v550 585 ino YAT and P& P
Tuarmeihdin Contg) Assamiblied ER2AS 10 VAT 8nd F &R
Expancieed Tanay Rt CAOASE ngd VAT are B & D
Cupanded Tames foomolar {1 IG M ne VAT ang P L P

CAONACTINC
(MU SLgiemy

Forehill Works, Ely,
Cambs. CB7 4AE.
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PROJECT

CONTROUNG HECTRIC

In his last article John Dawson
showed how a radio-controlled
transmitter and receiver could
be used with a computer, and
built a radio-controlled pen
recorder. Having shown in
principle that a computer can
be used as a remote device he
now explains how DC electric
motors can be controlled,

THE CHARACTERISTICS of shunt and series-
wound DC motors can be comples. In them,
electromagnets are used to generate a magnetic
field inside which the rotor spins. The devel
opment of maegnets made from rare-eurth
ceramic marterials has produced far grester
field strengihs, Permanent-magnet DC motors
are now used o many applications which
would not have been feasible 10 or 15 vears

The concurrent development slso of large
power trensistors, Darlington power trans-
stors and, modt recently, power Held-eifect
trunsistors, FETs, perumts the regulation of
IC morors by using techniques such as pulse-
width  modulation, PWM, of the voltzge
apphed to the motor.

New DC permanent-imisgnet motors are siill
expensive, but the excellent high-torque motor
lustrated is wvailable at a cost of £3 o £5. The
motor i & windscreen wiper motor from
Patsun 120A and 1 obtuined it from a car
breakers,

The motor runs on 12V, can be reversed by
reversing the polarity of the spplied voltage,
weighs lkg. and consumes slightly less than
| wmp with no load, There are three brushes
on the commutator inside the motor which are
set ot different snples, und various speeds cain
be achieved by swirching the power supply
between them.

The output shaft of the motor drives o
worm-redoction gear which has & ratio of
upproximartely 80:1 which slows the final shaft
output speed to berween 40 and 60 revoluticns
per minute, rpm, The pear driven by the
worm is mide of plastic, and inside the
housing for the reduction drive there are two
conticts which are connected when a metal
segment on the plastic gesr rotates past them.

At the vutpur shaft, the motor has consider-
able torque, When the motor 15 stalled, which
s impossible by gripping the shafi, the current
consUmprion rises to between 3 and 4 amps.

The outpur shaft oo the motor in the illus-
tration is just under 23em. — lin. — long,
which is unusual and makes this model much
simpler to use. The wheel in the photograph is
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15cm. 1n diameter — fin. — und is available
from many hordware shops. [t is intended as a
replacement wheel for domestic sppliances
und children’s toys,

The wheel is a loose fit on the ourtput shaft
from the motor and if the retsining nut from
the windscreen wiper motor shaft is forced
mto the hub of the wheel, a mechanically-
melegant but practical coancction may be
made.

When the motor unit s mounted wy one of
two drive units on @ remotely-controlied
trolley, it will need a pin through the wheel
hub and the axie to transmit both forward and
reverse drive.

The Acoms AP-435 digital proportional
racho-control  system, which serves 25 our
radio-control inerface, wus described in the
last article. The servos used ws sctuators for
model control are connected to the receiver by
tiree wires. The red and black wires carry
power from the 6V receiver battery to the
gerve and the control signal is transmitred as o
series ol variable width pulses down the third,
white wire.

Figure 1 Hlustrates the PWM sipnal thar sets
the output from the serve. The horizontal
scale in the figure is distorted to emphasise the
chunge in width of the signal pulses.

Within the 20ms. period, o pulse for each
of the four proportional channels 18 trans
mitted. One of the purposes of the receiver is
to demultiplex the incoming stream of digital
information, routeing information from the
correct input channel, used for joystick move-
ment, on the trensmitier o each servo.

Clearly, the transmitter will need o send
some information with exch package of control
data to synchronise the receiver. Tuking into
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Figure 1. Pulse width moedalation — one chantie!
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sccount the hfth ootpm socker on the radio-
control receiver, you might expect that the
maximum pulse width from one channel
winld be between 3 and 4 ms. — 3.5 % 5 =
I7.5ms. total.

In fact the pulse width varies from 0.5ms. o
3.5ms, when the mput 1o the transmitoer
eniader chip 15 connectéd o ground or +5V
respectively.

The pulse strenm output from the rodio-
control receiver conoot be used directly o
tonirol a motor 23 the duty cvcle varies over 2
limited range — 0.5 10 3.5ms. repeated every
20ms. equals 2.5 percent to 17.5 percem.
Effective PWM of 3 DC motor requires a duty
cycie which i venable from close to zero 10
100 percent.

Figure 3. Motor interface cirewlt

Figure 2 is the circuit diagram for an inter-
face to convert the PWMsignal from the radio.
conttol recerver to an analogue DC output ar
the collector of TR3. To 1est the circuit on its
own, & load of approximutely 5,000 ohms
should be connected berween the collecior of
TR3 and the '+ 12V supply line.

The transistor types should not be critical in
this application and most small-signal NPN
transistors should work successfully, Using
the jovstick on the radio-contral rransmitter —
varying the width of the receiver ourpur pulse
from 0.8ms, 1o 1.7ms, — | obtained a swing in
the collector voltage of TR3 of 2 to 7V,

Figure 3 shows the circuit 1 used to vary the
power applicd to the windscreen wiper mator.
Four TIP3055 NPN power transistors, equiv-
alent to 2N3095, arc connected in & bridge and
must be arranged so that either transistors 2
and 3 are conducting, which drives the motor
m one direction; or trangistors 1 and 4
conduct, dnving the motor in the reverse
direction.

The transistors on the same side of the
bridge, 1.2, 1 and 3, must never be ullowed to
conduct simultaneously as this will shore-
circuit the power supply and burn our the
(TADEISTONS.

The 555 timer IC is connected as a free
running oscillator with & variable mark/space
ratio, In other words, the period of ime for
which the timer is turned off is constant while
the time for which it is tarned on can be varied
by changing the DC voltage spplied to pin 5.

The arrangement shown in the circuit
diagram is unsophisticated and cannot have an
ideal duty cycle from zero o 1K) percent. A
more complex circuit utilising a dual timer,
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the 556 made by several manufacturers, could
be constructed in which one half of the IC
generoles o constant-width pulse when it s
tggered by wirmble-freguency pulses [rom
the other hallof the chip.

In my experience, the minimum period for
which the motor is turned on should be not
less than about SUms:. to take sccount of the
merma of the rotor,

The fixed-space period in the simple circait
cannot be overcome by incressing the
frequency ut which the 555 chip operares since
the mark period also shortens, und the point is
reached at which the motor wrns sluggishly
while singing quietly to itself at the frequency
of the applied modulation, This is unsatis-
factory.

The IN3002 diode | intended to provent
voltage surges caused by the motor ffom inter-
fering with the operation of the timer. Despire
adding & 7812 voltage regulator IC 1@ the
positive supply line to the timer, there are
conditions using the radio-control interface in
which the system locks up, tuming either fulf
on or completely off.

I expect rthat replacing the 1,000 u firad

| smoothing  capactor with o 20,000-30,000

pfarad capacitor will help. Punting the motor
drives on to & trolley powered by 2 car battery
showld reduce the problem, and the bartery
has o lower imternal resistance than the mams
power supply used for the initle! construction
and testing.

The motor can be reversed by applying the
WM signal to point B which will turn on
transistors TRS and TRE — 1 and 4 in the
bridge. Probably the simplest way o ochieve
this 15 to duplicate the 555 or 556 timer cireait
for the reverse input to the bridge, breaking
the pin 4 connection at E snd connecting the
re-set pio on each tmer to alternate outputs on
a 7473 thyp flog IC — see figures 4 and 4a

Using the () and Not-Q eutpute will guse-
siitee that both arms of the bridge cannot be
turned on & the same tme and the motor caty
be reversed by putting & pulse imo the clock
mput on the 7474 chip.

Alternatively, it should be possible to gaie
the stream of pulses from one 556 1o either the
forward or reverse inputs to the bridge using o
flip-flop snd some simple TTL 740 Nand
gates. The DO voltage which varies the
frequency of the timer & applied at poine A
and cowld be derived from u locul sensor as
well as the remote computer.

For example, the classic tortoises built by
Dr Grey-Walter had only two sensors — &
rofating photocell on the top of the wrinises”
“shell” and 2 sensor to detect ¢ collision. Yet
two of the machines would generate guite

feontnued on page 53}
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ZX81

ZXB1 sorTwanRE

THE ORACLE'S CAVE

TRAPPED IN A MYSTERIOUS CAVE COMPLEX YOU
MUST USE SKILL AND DARING TO FULFIL YOUR
CHOSEN QUEST. ONLY THEN WILL THE ORACLE
RELEASE YOU FROM THE FIENDISH MONSTERS AND
DEMONS WHICH CONFRONT YOU AT EVERY TURN.

THE RISKS ARE GREAT BUT SO ARE THE REWARDS
IN THIS FASCINATING NEW ADVENTURE GAME FOR
ONE OR TWO PLAYERS. EACH DESCENT INTO THE
ORACLE'S CAVE FPRESENTS A DIFFERENT AND
EXCITING EXPERIENCE,

WRITTEN ESPECIALY FOR THE 18K ZX-81 THIS
FROGRAM IS AVAILABLE IN LISTING FORM WITH
FULL INSTRUCTIONS AT £5.96 (ADD £1.00 IF
REQUIRED ON CASSETTE)

SEND CHEQUE/PO WITH ORDER TD:

DORIC COMPUTER SERVICES
17 CLAYBROOK AVENUE
LEICESTER LE3 2GX o

MACHINE LANGUAGE MADE SIMPLE

ZX80 AND ZX81

This new book is 8 must for any SINCLAIR user who %
wants (o make full use of his SINCLAIR IXB80 and :
£X81. Go beyond Basic inta the world of MACHINE X
LANGUAGE PROGRAMMIMNG =nd open computer
harizons you never thought possible! Learn how to use
the SINCLAIR computar's own language and finally
find out what PEEK and POKE is all about!
MORE COMPUTING POWER IN LESS =
SPACE! FASTER ;-3
gl RUNNING PROGRAMS! *
-l VWrittan for the compiete beginnar as :
willdas lar the -='_.'H.|}E'FIE'F|I1EI:| 'F
SINCLAIR uzor, MACHINE
il LAMGUAGE MADE SIMPLE nac E
aver 120 pages packed wilh
programming fechnigques, hents and . 9
il tics +*
Sl WRITE YOUR OWNM MACHIME LANQUAGE ¥
PROGRAMS... :
-«

* LISEFLIL BASIC FROGRAM TC) EQIT MACHINE LANGLIAGE * COMP ETE
DESCHPTICN OF Thel INSTALICTICSS SROUPCD BY SUREDT AND 5
B-USEFLIL NESS * NUMERTILS SAMOLE MADHINE LANG LAGE ADUTIMES DESSShET

NN R RO

‘_EFEEIFICM_T FEH THE SINCLAZR BO& 81 = Sals - EASY 70 LISE LOOK LR .t

TABLES,

* E8.95 (pius s0P pap) *

---------------------"

' Flesiese s rhg Comes AGE BiEPLE
FOR YOUM X80 & IX 81. AU to- Melboures Sause Sublighes .

I 131 Tmhrigar B, Lansniz EE10
Torrsspordence: Giebe Chtnge (Robe Souges: Saton Hd Chaddirgion I

I Legbtor Buroad. Beodordsturg Ly |

I Flaese sncioss chaque or 200 Tor £6 45 Decoapy. Oty culzios the'Us, 0985 I
HakE I

i ADDRESE Yoo I

ZX80/81 16K RAM PACK

2K RAM Pack
4K RAM Pack
8K RAM Pack
16K RAM Pack

ZX Keyboard

£15.95
£22.95
£34.95
£42.95
£27.95

RAM PACKS. All RAM Packs are supplied built and tested, and simply plug into
your port on the rear of the computer. The 2K and 4K RAM work with the
onboard RAM, example 4K + Onboard = 5K,

KEYBOARD. A full size keyboard for the 80/81. The keyboard has all the 80/81
functions on the keys, and will greatly increase your programming speed. It is
fitted with push type keys as in larger computers.

FPlease add £1.00 P/P for above items
Specify on Order ZX80/81

dk’'tronics

23 Sussex Road, Gorlesto, Gt. Yarmouth, Norfolk
Tel: Yarmouth (0493) 602453
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(continued from page 51

cemplex behaviour when pat together In 2
root, approaching eoch other and then refreat-
g og cireling.

Returning for a moment to figure | clarifies
one uspect immediately — the dervos used by
Acoms can be comtrolled directly by the
Microtan. The 6522 Versatile Interface
Adaptor, 6522 VIA, contmns timing circdits
which cant be used to generite vanablewidth
pulies depending on data values stored in the
gppropriate memory Jocuthons, 1t should be a
simplee matter 1o run the pen recarder of many
grher devices directly from a Hasic program in
the Microtan.

The Tunex ¢xpansion bivard for the Tanger-
ie Microtin computer nxes (he 65322 VIA to
implement twoo cight-ba,  bi-direcuional,

parallel data ports, two 16-bit programmuble
timer/counters and 8 serial TTL dam port.
The board has sockets for two V1As,

The 6522 VIA is truly a remarkable integ-
rated clroult with more different functions
butit o than the Z-800 parallel inputioutput
chip, PIO. A hlock disgram of the 6522 1C —
fignre 5 — illustrates the internal organisation
of the chip. The parallel porrs-allow each bit o
be set up as either an input or an output by
loading & profile or mask into the data
direction register — DDRADDRE.

The seeond tiner, 12, operates as an mter-
val timer when a control bit is set in the
yuxiliury contro] register. The counting period
for the timer is established by loading data
using & write- 1L 20-H operanon after the low
byte hus been loaded by “write T2L-L"

O

TIP 3035

it

Base Emitter
Collector

Figurs 4. Conpection diaggrams

BC 09
2N 353

TRI,2,3
TR4

Basa dsagrom

Emities izl lectar

558 Daal v

_l"lp wiire

[Dhischorgs = T e R

Tt 0 Dachare
St wnilogu . =l
et O B} Cawvirad woiiage
Do () Ppnsd].
Triguer 3

Lymand § vata ) Trigges

Fitunte 3. L5 frrrer paErar CRrchons

Figure & Block diagram of 6522

Apprexioire outside values for the ronge of
pulse length reguired — 003 10 3omm, —
will be 325 decimal to 2250 decimal. The
vimet s triggered by the writeeT2C-H
DpEraion.

The first timer, 11, consists of 1wo eight-bit
latches aod a 16-hit counter. This timer can be
programnmed 10 2t as 4 free-running varbie
frequency oscillator. A number 1o control the
width af the output pulse can be loaded into
the low-bvte latch und when a second number
i written into the high-byte larch with a write-
TICH operation, the dam from both the
latches is transferred to the 16-bit counter und
the riming process started

The counter is decremented at the system
clock rate of 750kHz. When the counter passes
zero o interrupt is generated and can be used
to initiate @ write operation to the lagh byte of
rimer 2 and, consequently, o produce an
output pulse which will recur 20mé. later.

The circuits and devices in this arncle are not
plassy, Tinished  products — they wiork,
ceriminly, but are intended primarly as o
source of ideoy on which you can build and
explore,  Unlormunately an osalloscope s
almost sssential for examiming veriable pulse
widths but it does not need 4 sophisticated
specilication to cope with the pulse tains pro-
duced by these areuits. The only other test
imstrmenty 1 have used are a 20,000 ohmivalt
multimeter amd o resistance substrntion box.

It 15 very easy to imagine tha something you
wish to achieve can be dome poly with exactly
the required toals, and the expansionist era of
the 19508 and eariy 608 in the universities and
ather sectors of education tended 1w r2inforce
the philosophy that you had to bave the proper
equipment 10 conduct good research,

Yet an edrlier peoerution of scientists 'were
used ‘1o adapting what waes often military
surplus equipment. Many great men such as
Faradsy or Rutherford were used 1o construct-
ing their own apparatns. When Lord Rayleigh
was separating the rare goses from nitrogen he
needed a dry reom in which to carry out an
expeerimnent und he hung freshly arred blankers
aroemd (he wolls of hiy laboratory.

Resourcelulness al this msiurd cun allow the
production of elfective equipnment from simple
materiahs whiose oripinal Jdesizno pfter have 6o
direct relevonce. B
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JRS SOFTWARE

1 WAYSIDE AVENUE WORTHING, SUSSEN BENTI I
TELEPHOME WORTHING 855881 (Evenings and Weskonds anly)

ZX80

TN - FROQRAMMABLE MOVING mﬂ-ﬁ..l"l"
e e K oW v
= vEk! THIR really 8 o5 gsmisem oving -_‘||l||:||:|l.l nol
UNAINAr paEae sasiEna I yea want masing ik e
b '
aid P reg :'lsp!:n.s leng swhp woeeeY] ithep this m ihe
: 1 e programm for pou, The secoet les i rthin TERT's alillity
— w kwep e dmoiay on your soreen withowt tha need
1 e @1 gl the Yimi pwailable to 5 Mormally ihe
TR weodil bia dairg agthing durng thiv spare tims
nur e iEsEmTailE moving  deapiog plEwnrly
intEranTE To. OVOoaEE weud ink i IAERrMIEGE  sediieEr I the pimaode mat nignry
#lTective JAG numeris code, Groaf cnre hao beer takRn 20 Al the groosssing ol
paur codes SR piveags be irterupted So retusy o b disnbay iostine @ Hen
pbicies sricrgasborad (el g rogoeirdd to onsare mat waor T ploilion cdmalieg
Fam ey el g taadly
Formally & i i g chialig, o @ TRE] wonl ipe éweeks b soin sne o
AOLIC mood 10 OE R e T @) W ailvisaode pleaparering o Now, ol sl this
Progrom atigrs Yoo The sBalimy 1o s yoph Own riae imosiicg dinplve imundes an
hipir wish o mec nImg-cade =Raasinnce. rtegennod whasonYar
Lomnertn Wit T, 3% yyisaidng gno 3 seaiegile pagreibe plus FULL dacumuniabion
(LT

EFNRT - SLALGM 18K RAM PACK REOD.|
£ y !'_. Blmivrm swsirite alweyi tbrdy giepd crawee o the gk
i F oy TE&nTIE and the T . aamdddE, aid mear Tac Laldnid
M tha quuap a5 g UAY, anesan e ey yinoes
= VAUl el and s SdcERSE IR milgiekaiacy cThe
glaipm posts and achising a tast s relies ontiesiy

= pour gkl wish the ZHUY ke
DEEsElE And liEnwing B9

IHEE - BLACK HOLEE |18 AARM FACK REQD,)

-.'I Ei] Toar S1FENIE 4 an Enknown gshisy Sorsmiing

|-i L] rtirnly af-blaok holes wmch contmaglly Shregoen o

!-._,.I :!l = vaallow yalu Yoor sxill 3t she controls gnd  yiug

I-i_ |__q_: obilits £ lgok and Ihiek many moyes abozs @ the

n_J] i anly thing et stdnids L':l'.'.-.l.lzr- vau and deEstrucicn
Fiaw g el il galt Wil

Cpusnsie nnd imacrac tinos E306

EPECIAL DFFER M AL DR ey B ACE HOLES o rme conpeeta dnr anly 450
DVERSEAS CLUSTOMESS dayrsenr mum s made m frerung v Ininrmmnone? Mopsy Urner (eveilabin
PLEASE NOTE al wour hankl Plogin abd GO pance fo cower oanibal ok

VERY HIGH RESOLUTION FOR NASCOM 2
380 = 220 individually addressable points
FEATURES:
#fully bit mapped from dyramic AAM
#software controlled
#goftware supplied for pont-plat, ine-draw
block-shading and deplay contro
#mixed (et and graphice
®reqal lime plottng
adispiay sire vanabis 1o salt memony availabls

Price EEE' b 16% VAT |post fres]
EPROM PROGRAMMER

FEATURES;
® programs: 3-rail 2708, 2716
and single rail 768, 2608
2716, Z516
2133, 2632

SEPROM type selacted by plug-in modules — 3
modules suppled with simple winng diagrams For all
EPROM types

#driven from WASCOM 1 or 2 P10

#powered from NASCOM and transformer (supplad]

#software supplied for BEAL /PROGRAM VERIFY

**CAN BE USED WITH OTHER MACHINES WITH
2 PARALLEL PORTS

Price E63 + 16% VAT [post free)
Both produnts-bullt and fully tested suppiied with
comprehensive dogumentation and full instructon for simaole
instaliation, Send SAE for fred data sheaots
AVAILABLE NOW direct from:

1O systems Itd.

6 Laleham Ave,, Mill Hill, London NW7 3HL
Tel: 01-959 0106

[

OUTSTANDING SOFTWARE FOR THE

Sinclair ZX-81

ALL SOFTWARE I5 SUPPLIED ON QUALITY C12
CASSETTE WITH PRINTED INSTRUCTIONS

ZXAS MACHINE CODE ASSEMELER
far 16K ZX-81 & BK ROM ZX-80

Lomplete gssembier Azsemblys standard mpambnics whitten
into REM statemants Oversrite protection Dooupies BK
Supplied with documentation Amaring valie at oply £3.95

® NEW RELEASE e
ZXDB

Machine code disassembler/ debugging program, Single step,
bytel/siing search, block transfer etc., ote. Can ba used at same
time a5 ZXAS. Complate with documantation,

FPRICE ONLY £5.95

For 16K 2x-81 anly MIULTIFILE

Amazing versotile multi-putpose  bHling system, with
camprhensive documantation and 3 data cosseattes

Countles:  applicationg: Sales  Becords, Bank  Account,
Appoinuments ook, ato., oo,

PFRICE E£17.50 inclusive, or ©£1.00 for documentation only
trefundable againet purchase)

Send SAE for our complete catalogus of softwars for the ZX-B1
and 8K BOM, Zx-80. AR prices inciusivel fail ardar anly,

95100 The Albany,
| B U ‘ 5_ BY I E Ol Hall Street,
Liverpoal L3

i

VKD Wi e

sound.

E189.95includingvat

TWICKENHAM "

LE Il.!n'_ll.'h’l!h l L Lh]

cGMPUTEE E ¥ ] -nin:r:;-,..:._:“:.:,' .l_'.-_J._'._
CENTRE LTD SO
01-892 7896 ——

01-891 1612 S

72 Heath Road Twickenham Middlesex
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CUMPEG ST

GRAND HALL, OLYMPIA, LONDON
NOVEMBER17-20,1981

(Open10 a.m.-6 p.m. Tuesday-Thursday, 10 a.m.-4.30 p.m. Friday)

STILLTHE BIGGEST ...

with over 300 exhibitors packing Olympia with
computers, terminals, small business systems,
peripherals, mini- and micro-computers and
services

STILL THE NEWEST ....

this year COMPEC '81 has attracted over70
completely new exhibitors. These, and the many
returning companies, will be showing the very
latest innovations in computer services and
equipment.

STILLTHEFIRST....

to introduce new and exciting features. A new
section at COMPEC '81 will be the "Software
Village', specialising exclusively in software
products and services.

COMPEC '81 —for adding to and improving your existing computer installations, or buying in for the first
time—plan your visit NOW. See for yourself and talk to the experts, find out how tomorrow's technology
‘ can benefit your business today.
Admission to COMPEC '81 Is by business registration and costs £2.00 at the door - SAVE TIME AND MONEY
MNOW by applying for advance half price tickets—return the coupon to us by October 30

T |
Post to: Compec ‘81 Tickets, IPC Exhibitions Ltd, Surrey House, 1 Throwley Way, Sutton Surrey S 400. |
’ Please send...........»xdvance tickets at £1.00 each (dnc. VAT |
BUMpEG 8] | enclose remittance oF e imade payable 10 1PC Busirwess Press Lod)
Mame I
company
Address
sponsared by Computer Weekly, Data
Processing, Systems Intermational and ¥C2
Practical Computing WppRcations not atceptea sfter Dotober 0. M sChool parties, na chitaren under 16t

e s s e i S i i e i M+t -
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Video Genie...

j

Are you a home enthusiast taking
your first tentative steps into the
enthralling world of micro-
computers? If so, the Video Genie is
the ideal complete gystem for you!

It's a real micro-computer, not a
poclket one, yet it only needs
connecting to a domestic TV, setto
produce superb results.

The Genie is compatible with the
popular TRS 80 16K level 2, the best
salling computer of all time. As well
as its lower price, the Genie offers an
in built cassette decl, 16K RAM,

LZK ROM with BASIC interprater, full
size keyboard and a stylish carrying
case. 5o it is not only excellent value
for money, but an ideal “First
computer” on which to leam
programming,

There are Iterally 1000's of pre-
recorded programs available,

C 2
C

nclueding educational, leisure and
small-business applications, and
sumple BASIC language means you
Can write your own programs with
ease.

Extended BASIC.

The Microsoft extended BASIC
has many powerful features,
including double precision
vanables, scientific funchons,
formatted printing, extended editing
sub-commands, automatic line
numbenng, multiple dimensional
arrays, complete string
manipulation, direct access to
graphics and machine lanquage
gib-routines,

Memory.

The Genie EG 3003 model has 16K

" C

B YOUR COMPUTER, OCTOBER 1941

of internal RAM expandable
externally to 48K using the special
Expansion unit. 12K of ROM contains
the Microsoft BASIC.

Cassette.

Two cassette interfaces are
provided for both the internal and an
external cassette unit.

CPU.

The machine uses the industry
Standard ZHO micro-processor,

Display.

B4 oy 32 characters % 16 ines are
available on the full display.

U ————
|



one giant stepior

MICro-COMpULEr systems

ﬁ.,

—

12" Monitor ="

The additional purchase of i
the EG 100 Monitor offers 3
distine! advantages |
B[ gives a considerably
better quality display. '
B 1t does not interfere with
domestic T.V. viewing.
I comes in anatiractive
matching style.
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Expander.

The expansion box unleashes the full
possibilities of the Genie, It contains s
selection of interfaces. allowing the
gonnection of up to 46K RAM, 4 disk
drnives printers and 5100 cards

Disk Drive. e

Aswell as the obvious advanlags of i
mass-storage, the addition of the disk :
gvsiem to the Genie moans much faster
agcesas to other languages and full
randorm access file handling. Up to 4
drives oan be used on 3 system.

..one giant leap for I'ﬂlGI‘U business systems!

New and exclusive ! The Genie T isa ® Numeric keyboard
breakthrough for small business ® Four usable, definable function
computers. Harnessing all the kays

advantages of the Genig, including low @ Extension to BASIC

price, Ganie Il adapts perfectly to ® Basic business commands
commercial functions with the fellowing ® Fually expandable for same
features. perpherals,

For full details and demonstrations of the Video Genie system or Genie Il contact your
local dealer, or write directly to the sole importers at the address below,

Video Genie Approved Dealers

EVON Mictouatyles, Baih, D325 334555015708, BEDNFORD
Compulopie, Lekghlon Pazsard, 0838 ATER0. Cotmaeive,
Badford, 0334 FIETEE Cavern Elecironien, ilom
Keynes 0008 314905, BERESHIRE . ¥ Reading, 004
SE9E40. BEHOKS Inferface Componenia Lid, Amersham,
7405 RAZET. Photo Acoiimtics, Newpor! Pegoell

HI0d B8, CAMES Cambodge Micio Conipulans:
Cambradge 0RES AERE CHESHIRE He wiidl
Elactrocice, Macelesfeld, (425 12040, CUMBRTA
Kezedal Compatet Cenlie, Emrdil, 930 HRSN. DERBTE
Kava Elscitonics, Ghestarfaid, L2440 30068, T Crogsiey,
ClEedlatield 2es 890387 Lowe Elecicomics, Mailock,
dedh 4ans, BOESET Blandiford Computers, Blwndfcice
Faaruma, DUER BIT5. ESEER Cmpree, Cotchagiar,

(110E PEB93E. Compaakill Rombford, 1708 THHDE niolab,
Chelmefocd, 0245 38T, CHBG; Hlard, 014504 344, GLOI
MIFL Computers, Chelanim, 1R SAEI], Peirie

Hy ulane, Chaltenbam, (42 S4060, FERTS Photo
Aonurnre, Watkord, 0923 408080, Wieiford Eleciroiiics
Wuttord, (B33 40886/ ITTTE. O Tek Sydlning, Havanaga,
0430 E5788. Coonp Shop, New Bamed, 01 4410083, MENT
Mairix Compker Sywbem, Bacesnbam, 1 G50 7500,
Bimirag By atonys, Hempatead, G35 JE2E5E. Thanat
Elgotromion, Herme Bay, T&dT1 2884, The Compater
Haom Tunbndga Walls U (G40, MG
Microcompuiore, Granrseod, Q4T 55313 LANGS
Campuiet Birslheas Sydtemm, Lvthas 5L Annas, DEES
2003 Microdigital, Livespool, 050 237 8554, Magnty
Micra, Buttdey, 0230 300883550, Lalsnfenics
Blackpssad, 1353 ZTHEL Handsn Mictosveisme, Blackposa
U253 ITERC. ABC BPupplisg, Levenehuling, OB A4 G2ER
HE Conteal Sysiemd, Charlay, Q5 TE (h=li4/h
Cammpmteront, L=igh, 002 B00HIE, Micrg Chip Stop
Flesfwood, DEEIT TG0 Miane Ghip Shep, Prentan, (TS
ZEEAT THA1L Micio Chip Sop, Blaarmaod, E83 400 A
Sound Barvios, Burnbey, DS 35501 LEICS Eloy
Elacieenbre, Latessiar 0552 ATIERL. Rrcen Emin
Propeszing, Lieicestes, 1533 22255, Kram Elscironlos,
Fnmtey, (R1T2E 30T LONDON (CENTRAL) Cily
Hu:r-:ﬂ:senu Lid Loodon 01 530 TRYA Samilack
Rosdain. BOL Londoby, O S50 0505, LONDON {NORTH)
Hopi y's Bk, Lo oen, 1 #1003 5HE0 Hadio Shark HWE,
Lardan, O 634 7174 l;:-:hnlru fvop, X Edgwars Ed
Lomdan, 0] 3630607, Clrromancie Elnctarics, K2
Londap, 01 833 70, Devineci C-ﬂ:rn;.uz Ddgwnte
Londor, 01232 0924, Tomp Snop, New Tapnel, Losdor

Of 447 2532, NI, Toltenbam, London, 07 BIH 037T
LONDON (WEST) Eookia, Shappertan, [HI0E5 AG800
MORTH CEAST H.C CE Assoclates, Gatoshoad

OF12 D284, 5 Line Compuiing. Hall 1483 B55760
Dervant Eacdldn, Bearbaroagh, 3740 SR Brpara
-:‘..u.||l..1|:|:- morviooa; Middiasbiroagh, 0GEdT SEalT
Gangral Nartharn Migrooompetlars, Hartlegosl

OE3 NESFETL NORTHANTS Ardeo Diale Proceseing
Petertbarough, 0133 66577, NOTTE Eloclsonis Sarwicing
G, Lanbon, o0 THRAIE Unlwbenity BExoia Sloras
Moitimgham, TG 45465 Midand Microommpuisrs,
Maltimgham. [AME 260280 East Midland Comp Servious,
Arnald, JEAE JSY0PE Mansfald Compirhar & Einctranleg
fdamatfiodd, (533 41203 NORTOLK Anglia Comouter
Cenire NMorwich, 805 23632 OXFPORD Micro Busmess
By nlgme, Wity D53 THME Maguas Micraoompigass
Hidlinglan, BG5S 5700 SALOP Tarran! Elaclfonics
Mewperl CHES I SOOTLAND Comyniar ani
Chips. 81, Androws, B304 TLAES. Sosihyin Compulers
Edinbicrgh, 031 =3 81, Edco Compubing, Uiasgow

241 204 tHIL Siticen Canty'e, Edinboragl, 031338 5877,
FOUTH Caltanics. Walllnigton, 0LEST EF0U/ ), Temual,
Wolkeney, 3486 Tt Castfle Elecironirs, Husienegs,

MEH 437873, Gaoner Brigphion, 1273 028484 BOUTH
WEST Drinkwige-Lid, Callingrion, Q3T ZTED:
Eipciroaars, Taeiet GHAE TR0 GEGLE] Vel Deévon
Electranion, Yelvertan (8 B85 34393 SUFFOLK falvala
Compaitere, Bury &, Bdmuncs, 086 581 406 Marahion
Etsctroniza, lppwieh, D TEE Misrotal, lrawish,
473 MESE SURREY Cropden Computer Cartie
Thocnbon Heath, £48 1R, EUEREX Negtra Elactroracs;
Eincheater, tEdl LB, WRLES MRS Oommumcatines
Capelifl, G823 EIEREET Mattiatgn Jompuled Caidis
watesa, OI0H LA Trdan Ell.‘lll.’llll‘lll FERIRTR]
RS04 WEEBT MIDLANDE 'Ward flhntranics,
Birminghams, O S84 076 Allmo TV fannooa, Rokeon
Trenat, 1788 616929, Microprind, Stoke a5 Trent

CTEZ 45548 TORMD Advance TV Services. Shipley

{214 B85 353, Amateilt Budbs Shop, Hoddeotlleid,

CoeE4 A0T T4 Thoeaas Wioghl Bradioed, B2TE BE34TL Phoio
Elecines, Shoffeld. 0l EIBEE Adian M. Flainer Lid,
Limeda, H330 BAESYT, Cradraphenia, Fhelfinld, D740 7THZG
Sconn and Woard. Halifaw, 0428 BO0E. Spot Compaber
Synieme, Dopcasies, 300 Z9:88. EIRE Comzghop,
Drakilin, B0 01, Micracompoters, Limarick, D61 42733
NORTHERN IRELAND Business Electronic Equtpment.
Deilxs), CZI2 AGIEL Brfitoin Laboralories Lid., Beifast
D% 3830 TERSEY C.F, Crgune 5. Seviour,

0434 BETRE DA5H4

Chesterfield Road, Matlock, Derbyshire DE4 SLE
Telephone: 0629 4995. Telex: 377482 Lowlec G.
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