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/ Buying your first computer?

Looking for SPECTRUM software?
Want toexpand your ZX81?
Need technical advice?

Whatever the problem you'll find the answer at the ZX Microtair— ,
the user friendly show exclusively for ZX Computers |
You can see demonstrations, displays and many new products
You can even sell your micro or pick up a bargam at the bring-and- buy sale
Whatever your interest — hobby/home. business or educational

there's lots to see at the Mic |r~1&r S0 come along /"““*

and make the most of your Sinclair Computer!
|

REMEMBER — PRICES ARE DOWN! |00

Oneday:10amtoGpm.
August 21st. Westminster Exhibition Centre
( Royal Horticultural Society New Hall)
Greycoat Street, London SW1.

The addition of our fully-compatible,
assembled, tested and quaranteed 16K
Ram Pack means more memory for better
games and programs

ORDER YOURS TODAY FROM:

Phoenix Marketing Services
Dept. POCW, Oaklands House
Solartron Road, Farnborough
Hants GU14 9QL

—— HERTFORDSHIRE

- £25,

BERKHAMSTED'S
COMPUTER

-Chrisulid - CoMPY

Watch this space for the real

computer BARGAINS every week:

EPSON MX80ft £355+VAT — EPSON
. MX80 tractor only

£315+VAT —
VIC20 at
£173+VAT Il _JZ
VIC cass w i
"\
unit £39+VAT — range ......;J UgAéIdFt
of VIC software. S A Buce

11 x 9%

fanfold paper
at £16.50 per 2000 sheets

GENIE 1 & 2 (@ £289+
VAT — All GENIE mods
expansion/disks/mem.
CUMANA disk drives at £199 single

and £369 double —

" 12MHz monitors for
r.:rrrh_,r £99+ VAT (metal).
OFFICIAL DEALERS FOR

Nascom, Genie, Cumana: Vic, -
and lots more — RING US NOW on
BERKHAMSTED (04427) 74569 or 5704

HIGH STREET :
13 HIGH § ':_‘

__VISA  BERKHAMSTED HP4 2HY

16K RAM PACK

PUSH-ON PLUG-COMPATIBLE MEMORY
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How to submit articles
Articles which are submitied for publication
should not be more than 1000 words long.
All submissions should be lyped and a double
space should be left between each line.
Programs should, whenever possible, be
computer printed.
At presant we cannol guarantee to retumn
every submitied article, so please keep a copy.

Accuracy

Popular Computing Weekly cannol accept any
responsibility for any errors in programs we
publish, although we will always try our best to
make sure programs work.
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Editorial

The government's scheme to put a
micro in every primary school in the
UK is a laudable idea (PCW August 5)
though a scheme to put five or 10
micros in every primary school would
have been better.

But, there is one part of the scheme
that strikes a discordant note. For a
school to qualify under the scheme, it
must choose from one of three diffe-
rent micros — Sinclair's 48K ZX Spec-
trum, Acorn's BBC micro model B and
Research Machines' 480Z.

Microcomputer manufacturers were
not invited to tender for the scheme.
The government also failed to produce
a list of specifications that manufactur-
ers had to meet in order to be placed
on the approved list.

Instead, three micros were
selected: “'using the experience of the
education departments’ microelectro-
nice programmes and with advice
from educational advisers".

The scheme has undoubted be-
nefits for the chosen manufacturers.
Apart from a potential market of
27,000, there are incalculable advan-
tages in familiarising future genera-
tions with a particular manufacturers
machine.

Micro manufacturers not on the
approved list have reason to feel
dissatisfied with the government.

Next Week

‘-, o
Repel waves of ~
fighters in Alien Attack, a 1K

machine code game for ZX81.
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Classified

BBC MICRO

Make the most of your BBC
Microcomputer with two
books written by the experts.
LET YOUR BBC MICRO
TEACH YOU TO PROG-
RAM, by Tim Harntell, £6.43,
with over 40 complete prog-
rams. THE BBC MICRO RE-
VEALED, by Jeremy Ruston.
IT you've mastered your com-
puter, and wanlt 1o progress,
this is the book for you. £9.95
Interface Publications, Dept.
, 4d4-46 Earls Court Road,
London W8 6EJ.

s

A NEW RETAILER for Sinlar acoessor-
j@s in the Mosth of England. We are
siuated near the M1 and MEZ molor-

a5 4 compisle range of
gnd soffware, our senice depar-
can rapair, modity or Nl a wide

TELEPHONE PHILIP COPLEY ON
0924 272545
FOR FURTHER DETAILS.

ZX81 KEYBOARD BLEEPER
IMPROVES KEYBOARD CHEAPLY

FITS INSIDE
Simple plug-in, no soldenng conmections, Al
normal and shitted keys now bissp £0.95
InChrdes instracions,
T-Shirts blach with Red “"Sinclair ZX81. Ales
available “ZX Spectrum”
Sires 24 fto 44 in E3.25.
Sweal shirts a5 above 06,99,
Load Programs from casseite first lime, svery
time, using 2081 (IXBO) lcading aid. £9.95
(mcl. instructions, pAp and VAT), Sand SAE
for details,

DONT FORGET LONDON IX
MICROFAIR, AUGUST 21.
FULCAUM PRDDUCTS, DEPT W,
HILLSI STEEP LANE, FINDON
W. EX BN14 DUF

MZIBEO A, B AND K

DATABASE
The program that overyone needs. Facilities
inclunde sort, search, lst, delels, change,
fotals, save Yile, bing print i reguind, #c, e
Can be used in plice of any cand index
ppolication. E19.95
Access cands accepled. Send chequa or PO
eradil card numbar io:
GEMINI MARKETING LTD
m:m.mmumﬁ
card order on Newton Abbal (0826)
Despaich by relum.

L

poi! SPECTRUM -'!:q,r
BEEP BOOSTER

TELESOUND B2 puts the Spectrm BEEP
direct \fmough an unmodided TV set o0 that
the full range of sound effects inchuding the
Keyboard click can be heard and confroled
hom & whispeés 1 4 roaf. The il comes
complete ready 10 it betwoen the TV and EAR
sockels 50 fhal no case cuiting in nECessary
Fifting is made pasy with no soldering as the
leaids fave clips Nited. With o Tolesound 82
you can even Day your lavourile muss
cassetia through tha TV! Pul bounce in your
BEEP. Get @ Telesound B2 for only £9.95
Inchusive with free sound ellgcls program
Sand cheque PO or SAE Tor turther details o
COMPUSOLUND
32 Langley Close, Reddilch
Wores. BSB DET. Tel: D527 21438
|evenings)
Mear Telesmend 52 8l the IX Microlair,
Aogust H, Lomdon mnd Microscens,

September 17, Birmingham

VIC20 with 3K Hi-res, plus casseatte
unit, two months old, £230 ono. Winch,
42 Cherwall Close, Tonbridge, Kent.

TRANSTEC 1200 VIDEO MONITOR,
nearly new, cost £115, will accept £60.
Phone Biggin Hill 75047

ZX PRINTER, under guaraniee, £50
ono. Telephona Willilon 32355, even-

ings.
VIC20 and cassetie unit, manual and

Vic revealad, £165 Under guarantes.
Tal; Watton-under-Edge 2381

ZXB1 Memopak 64K, ZXB1 learning

lab and gamestapes. 6 months old,
£125 ono. 10 Addy Housa, Rotharhilhe
New Road, London SE16 2PB.

ZXB1 168K, plus 16K programs, maga-
zines, cassefles, E75. Tel. Southend
203376,

VIC20 plus cassette, tapes and books.
2 months oid, bargain £160. Tel: Hol-
beach (0406) 362000

VIC20, cassstte deck, sight games,
listings and Information. Value £250.
Besl offer sacuras. Chris 0793 770927
avenings.

SPECTRUM GOLF. Diterent course
every gamea, colour plan of each hole
shows fairway and all obstacles, scor-
ing routinas indicate birdies and eagles
and a dramatic display for a hole in
one. Uses tha colour and sound facill-
ties of the Spectrum lo full advantage.
One casselte with full instructions in-
cluded in program for only E3.85 from
B. 5. McAlley, 78 Hedgerlay, Chinnor,
Chon,

PRACTICAL PROGRAMS FOR ZXB1.
Library Index — 600 entries| Addrass
and phone list — 200 entries; Bank
account. Fasl, sophisticated multicode
sorting, entries, print-ouls. 16K Ram.
Cassetie, £5 each SAE details. Dursi,
Coltscombe, Swerford, Oxon,

ZHBE2 SPECTACULAR
Instant wser defined praphas
The programme that designs, monilors, cor-
rects, and saves YOUR graphics with X8
magnilication and sclusl sie display of all
- charzclars
PLUS
haundrads of instant graphic symbols tor your
N programmes . including. Pakman, unwed-
ers, music. maths gambiing, 7 loreign
aiphabeds, @l on one cassetie Tor 16K or 48K
Spectrums
OMLY E£4.00 Incl. UK plip
AUTOMATA LTD
85 OSBORANE ROAD
PORTSMOUTH POS LR

PECMAN & SKYSCRAPER CAPER,
tape 4, high resolution graphics for
slandard Vic2(, £3 or sae for games
available. M, Gardiner, 103 Holmes
Chapel Road, Congelton, Cheshire.

BBC MICRO GAMES: Invaders (full
spaed machine code version), Break-
out and Dodgems. All run on modal A
or B using sound and colour. Thres
programs on one casselle, £5 inC
From B. Cridland, 8 Bowness Ave,
Fleetwood, Lancs. FY7 BPA

P-E-P, the Program Enhancement
Package for the ZX81 (16K). Seven
tantastic new fealures lor your basic
programs. Only €585 from R & R
Sollware, 34 Bourlon Road,
Gloucester

ZX81 FORTH

FULL AG STANDARD

(Except for dese bmape|
Tape and docLmersgsor E10
GAMES PACK 142 L6 sach
UTILIMESPACK 5
IX PILOT TBA

iproas all ncusive |
QUASAR COMPUTATIONAL
PARAPHERNALIA
11e Hercles Aoad,
Middiesex UB10 9LS

(Send 5.A.E. tor full list)

18K IX SPECTRUM 48K
SPEC-MAN
Pucloman, Pacman, Gobblar, anet
NOW FOR THE SPECTACU
X SPECTRUM
SPEC-MAN
True arcade dispiay. Fas delvery. Mail order
ﬁﬁ 50 paysbie tn
SOFTWARE, 27 HALLCROFT AVE.,
COUNTESTHDRPE,
LEICESTERSHIRE LEB 35L
(SAE tor IX catalogue)

TRS5-80, Video Genie Software,
Arcade/strategy games alc. First class
stamp for fists. T. Smith, 26 Wesiay
Grove, Portsmouth, Hants PO3 5ER.

SINCLAIR SPECTRAUM 48K, PRIN-
TER, £240, beat the queua. Bucking-
ham 3615,

ZXB1, 16K, printer, axira paper, sofi-
ware (£30), excellent condition, valua
£220 only £150 2 Ambleside, Epping,
Essax.

UK101 24K CASED, Cegmon, New
Basic 1, 3 & 4 chips, 32 linas, 1/2 mag.,
300/600 baud, Eproms — (toolkit, word
processor and Exmon), sound board,
programmable graphics, extemal 10
amp PSU, large quantity ol sofiware
(games and utilities), manual and
documentation, complate with printer
and stand, £275. Telephone: (021) 421
araz.

ZXB1 CONSOLE, (E17.50). case
(£27.50), securely mount computer,
HAM, printar, recorder, No discon-
nections. sas ZXBS, 14 Brookfield
Gardens, Ryde Telephone; 0983
65897

CLASSIFIED
ADVERTISING
RATES:

Line by line: For private indi-
viduals, 20p per word, minimum
10 words.

For companies, traders, and ali
commercial bodies, 40p per word,
minimum 20 words,

Semi-display: £10 per single col-
umn centimetre, minimum length
3 om. (Please supply AW as
PMT. Or supply rough setting
instructions.)

Conditions: All copy for Classi-
fied section must be pre-paid.
Cheques and postal orders should
arrive at least two weaks before
the publication date.

If you wish to discuss your ad,

Here’s my classified ad.

(Please write your copy in capital letters on the lines below.)

Pleass conlinue on a separaie sheet of paper

I Make thig ......oooveevssnnnnie. WOTdS, &t ...eeeeenereee.... perwordso loweyou £ .........cccccieneee
H.m' LR R e L L L L L R L e L L L L R L]

L P A E L R L e P IR T PR R e P T T L P R S LI S T I P IR L R R L R R e Lt ]

T'I'w' LR ey e L S L R P e L LR L L]
Please cut out and send this form to: Classified Department, Popular Computing Weekly,

(TT R R PR PR PR IR e R E IR R TR T Y

please ring Alastair Macintosh 01- Hobhouse Court, 19 Whitcognb Street, London WC2
930 3840. ---------------------------‘
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Adams Is first
with Spectrum

Ram converter...

HARDWARE specialisi
Stephen Adams has designed a
Spectrum/81 converter that
enables a 16K Ram pack 1o be
added to a 16K ZX Spectrum,
giving 32K of memory,

The converter will also
allow the Spectrum 1o use
most of the ZXE] penipherals
which operate in the top 32K
of memory.

The converter costs £7 and
will be on display at the ZX
Microfair in London on Au-
gust 21,

Enquiries to Stephen
Adams, | Leswin Road, Lon-
don N16.

. « « plus add-on
Ram from
DK ’'Tronics

DK "Tronics has produced the
first add-on Ram board for the
ZX Spectrum.

The unit converts a 16K
Spectrum into a 48K model in
the same wayv as the official
Sinclair Ram board

The 32K board costs neurly
£20 less than the Sinclair
equivalent and, unlike the offi-
cial board, 1t can be fitted by
the purchaser.

Diavid Helas of DK "Tronics
said: ““There 1s no need 1o send
your Spectrum anywhere, Fit-
ting the board 15 ndiculously
simple. ™

The company has no plans
to produce boards with more
than 32K. Says David Helas:
48K 15 o good size. With the
micro floppys on the way there
will be no market for larger
boards.”

The 32K add-on costs
£39.95 (plus £1 p & p) and is
available either at the 4th
ZX Fair or from DK "Tromcs,
23 Sussex Road, Gorleston,
Norfolk.,

4th ZX Fair due
in two weeks

FINAL preparations are
under way for the 4th ZX
Fair at the New Horticultural
Hall, Greveoat Street, London
SWI1, on Saturday, August 2]
(10 am-6 pm),

Over 120 exhibitors will be
there and organiser Mike
Johnston 15 confident that il
will be a success

The Colour Geanie . .

THE successor to the Genie
will arrive in the UK next
month.

Costing £199, the new Col-
our Genie features 16K Ram.
16K Rom, eight colours and
three sound channels

The machine, manufactured
by Eaca International in Hong
Kong, will use a Basic version
similar to that on the current
Genie and software will be
compatible.

The 40 x 24 character dis-
play can be programmed to
produce |60 x 80 hi-resolu-
tion graphics.

Up to 16 colours can be
generated by programming
and, in addition to the 128
alpha-numeric characters,
there are 64 pre-programmed
and 128 programmable graphics
characters.

The Colour Genie has twin
parallel ports, programmable

16K Ram. 16K Rom for £109

Colour Genie for
mid-September

serial port and provision for a
plug-in games cartridge. Bug-
Bvte have been commissioned
o write software for the new
MICTO.

The machine is expandable
with a plug-in 16K Ram car-
tndge. Discs will follow —
hopefully to be demonstrated
at the Personal Computer
World Show in September,

Lowe Electronics are the
sole importers of the Colour
Geme. Robert Stead. head of
their Computer Divison, said:
“We already have several
thousand orders and we are
hoping for great things from
the product.”™

[nitially the machine will be
sold by mail-order and
through existing Genie retail-
ers.

Contact Lowe Electronics,
Chesterfield Road, Matlock,
Derbyshire

Tangerine have
a Tigress
in their tank

TANGERINE has announced
that its new Tigress TD-3(0
microcomputer will be laun-
ched in mid-October.

The triple-processon
machine will sell in two forms.

The basic Tigress, with 64K
of program Ram and 96K of
dedicated graphics memory,
will cost £395,

A more advanced machine
incorporating & hi-resolution
colour monitor and twin dou-
ble-sided, double-density disc
drives will probably cost a
further £2000).

It will be possible to up-
grade the basic Tigress.

Both machines are based
around the Z8UA processor
and use a 6808 chip to handle
the mput/output routines and

Arfist’s impression of the Tigress.

a third processor to run the
screen graphics.

The two versions run a mod-
thied version of Microsoft 2.2
Basic.

The Tigress TD-3000 i1s sup-
plied with a full-size keyboard,
Centronics and RS232 inter-
faces, Prestel Modem (with
butlt-in auto-chaler), cassette
interface, partial Ram battery
back-up and light-pen and net-
working ports.

Apple acts to
halt sales of
lllegal micros

APPLE has acted to stop the
illegal manufacture of look-
alike Apple micros by two
Hong Kong companies.

In law suits brought against
the two companies Apple
Computers allege infringe-
ment of its trade marks, pa-
tents and copyright.

The counterfeit micros,
almost indistinguishable from
real Apple 1I machines, are
apparently being sold in Hong
Kong for as little as £300, This
compares favourably with the
price of the official Apple IT of
about £840),

For every genuine micro
sold, about ten copies are
bought. It has been estimated
that the output of these clan-
destine back-street businesses
could be as high as 5000 per
month.

The patents claimed to be
infringed relate to the colour
video unit. Apple also claim
that copyright of its logo and
instruction manual have been
infringed.

This initial action 15 seen as
the first of a series of moves (o
halt the flood of copied micros
from over 50 illegal assembly
companies. '

Although Apple is seeking
damages related to lost re-
venue and seizure of the
offending machines, the main
purpose of the court action is
to prohibit the copying.

These moves come as Apple
— facing stiffer competition —
announced encouraging third-
quarter financial results.

Commodore joins
classroom battle

COMMODORE are to set up
their own Educational Unit to
encourage the use of Pets and
Vics in schools.

This move comes as a reac-
tion to their exclusion from the
government's “*Micros in
Schools™ grants scheme.

Graham Sullivan will leave
his appointment as headmas-
ter of Lowbrook Primary
School to head the umit n
September.

A spokesman for the Amer-
ican company said: “The unit
will further our educational
interests. Already there are
more Commaodore machines in
schools than any other micro,”

12 AUGUST 1982




HAVEN HARDWARE

ZXB80, ZX81, ZX Spectrum, UK101
and Superboard Hardware and Software

ZX PROGRAMMABLE CHARACTER GENERATOR KITE1E95 BUILT
£2295 '

REVIEWED IN THIS ISSUE

ZX REPEATING KEY MODULE"" KITE3S0 BUILTE495
Tha Most Popular ZX Product. Tens ol thousands of Sinclair Computers
already have this facility.

REVIEWED BY SINCLAIR USER, POPULAR COMPUTING WEEKLY etc
ZX81 INVERSE VIDEO"* KITE3 S50 BUILTE4SS
Improve your ZXB1's display by changing to WHITE on BLACK.

Sea Review in Popular Compuling Weekly 29th July

ZX Keyboard Entry Module KITE3 SO BUILTE4.95
Add Single key Rubout and Cursor Controls 1o your Keyboard
{Requires 3 keys)

A review will be printed In a future issue of Popular Computing Weakly
ZX Kayboard KITE1795 BUILT £21.95
The first of s kind for ZX computars (as were the above & products)
Has provision for REPEAT KEY and SINGLE KEY RUBOUT etc (£1.50
axira).

ZX INPUT/OUTPUT PORT KITESSS BUILT £12.95
X 3K Memory KITESOS BUILTE12.95
ZX EDGE CONNECTOR Gaold Plated Wire-wrap Pins 220
Z¥ Spactrum Version £3.50

UK101/Superboard'Challengar Programmable Character Generator

The First Product which we produced. Provides 128 prog. Chars. al the
same time as the standard ASCIHl Plugs into J1 and the Char Gen Socket
SPECIAL OFFER KITE25.00 BUILT £35.00

i

FRODUCTS MARKED " ARE AVAILABLE FROM THE BUFFER
SHOP, 374A Streatham High Road, London SW16. (Buill Versions
Only).

h—-—v—-—‘.ﬁaﬁ.‘—‘-——-——u—-—-‘_—-—..—ma—-.n—.——-h

'r We wil be al the 4th ZX Microfair on August 21st. and the
addresses of some of our agents are printed in the Show-Guide

‘42" SOFTWARE for top professional programs

BBC WORD PROCESSOR

AVAILABLE NOW ON CASSETTE!

Runs on any BBC machine.

Full editing facilities eg copy, delele, &sen replace
elc.

Printing and on-screen justification.

Files and retrieves documents on lape.

Many other features. Price inc. manual £19.95

ADDITIONAL BBC PROGRAMS

Sales and VAT Ledger (model B) E11.50

Space Invaders A or B (6 skill levels + colour options)
£7.95
Curse of the Middle Kingdom (graphics adventure)
- £7.95
Gomoku + Othello £7.95

Please add 20p P&P on the above items.

COMING SOON
integrated Accounts on disk — Purchase, Nominal,
Sales, Invoicing, Stock.

IMMEDIATE DELIVERY AVAILABLE ON BBC MODEL B
£399.00 + £2.95 P&P.
Please send ilems licked above. | enclose £

BUCON LTD., '42' SOFTWARE

o=~ 18 MANSEL STREET, SWANSEA SA1855G Y

Also available from Pro Soft

HOBHOUSE COURT, 19 WHITCOMB STREET WC2

WHY NOT TAKE OUT A SUBSCRIPTION?

You can have Popular Computing Weekly sent to Qnur home for £19.95 a year. This will cover the cost of

the magazine, postage and packing.

Fill in the coupon below and keep yourself up to date week by week.

| enclose £

subscription(s).

Please make cheques payable to Sunshine Publications Ltd.

POPULAR COMPUTING WEEKLY




When 16K Is
not OK, OK?

I would like to draw your
attention to what may be
quite a frequent occurence.

I recently received the ZX
Spectrum [ ordered, but
whereas | had paid for a 48K
machine, | found out, quite by
accident, that 32K of it was
missing,

I had attempted to enter:
DIM AS (10000)

This gave an out-of-memory
error. When | rang Sinclair
they told me to enter the
following command. It may be
worthwhile trying this just to
make sure you've got a 48K
machine.

PRINT PEEK 23733/4—15.75;"K'

If vou have paid for a 48K
Spectrum and you get the
answer ‘16K° (or as | got,
16.25K) then you either have a
faulty machine or you have
been sent a Spectrum with
only 16K.

e David Powell
129 Chestnut Grove
Balham

London SW12

And three hours
use Is not OK

ordered my Spectrum on
May B and it arrived on July
-

. I used it for three hours that

evening and, the following

morning, after two minutes

use, the screen went blank and

smoke appeared from the

rear. It is now on its way back
to Sinclair,

[s this a record?

Malcolm Mitchell

Flat 3

122 Queens Road

Bury St Edmunds

Suffolk

And a Rom bug
Is not OK!

repare yourself for a shock.
Sit down and have some-
body nearby ready to tele-
phone for an ambulance!
There is a BUG in the ZX
Spectrum Rom!
You don’t believe me? OK,
this will prove it. Type a short

Letters

write to Letters, Popular Computing Weekly, Hobhouse Court, 19 Whitcomb Street, London WC2

program. Type in a line num-
ber one bigger than the last
line of the program (for exam-
ple, if the program ends at line
100, type in 101). Now press
Edit.

Yes, the last line comes
down, but so does the program
cursor. Well, that just about
wraps it up doesn’t it? Sinclair
Research in liquidation? Clive
driving a mim? No — it s sull
a great computer,

Paul Harrison

77 Burnt Oak Lane
Sidcup

Kent

Just keep
soldering on

ike Noorel Harque (Peek

and Poke. PCW July 15) 1
also had the problem of a
loose power jack plug on my
ZX81, The solution 1 found is
very effective and simple if
you have a soldering iron.

Remove the upper half of
the case to expose the printed-
circuit board. Cut or de-solder
the jack-plug from the power
lead and thread the lead
through the socket. Gently
pull the two socket clips up-
wards and pull the leads past
them.

The leads can be stripped of
insulation at the ends and sol-
dered onto the clips. Make
very sure that the positive lead
(stniped black and red. or in
some cases black and white) is
connected to the right-hand
clip (which would normally
contact the jack-plug tip) and
that the plain lead is connected
to the left-hand clip.

Note, however, that this
procedure will render your
guarantee void, but it solves
the problem and i1s much more
secure than wusing anything
else, such as crocodile clips.

When the jack plug has been
removed, and before the leads
are soldered to the ZX81, is a
good time to fit an on/off
switch into the power lead.
This should be fitted between
the power pack and the ZX8I
and not between the power
pack and the mains.

I also wedged a small piece
of rubber into the socker,
alongside the power lead so
that if the wires were
accidentally pulled this would

take the strain rather than the
solder joints,

Juson Lowe

26 Spring Street

Rishton

Hyndburn

Lancashire
Yes ... we all
have our faults

have just received my BBC

Micro Model B and wonder
if anyone else has the follow-
ing novel fault.

The screen is occupied by
one dot per character, ie a
matrix of 40 x 25 dots,
whenever Mode 7 (the tele-
text-compatible one) is called.
This matrix can however be
overwritten 1in Mode 7 (a bt
confusing) and disappears in
all other Modes.

[ tried your Open Forum
Ski-Run (June 24, page 12)
program and wonder when
you are going to publish the
rest of the program, since line
61U 1s clearly not the last line
needed. Are these the missing
lines?

620 IF INKEYS=""THEN GOTO 620
630 ENDPROC

I would like to congratulate
you on the Saturn program in
the most recent issue; it well
deserved the Best Program!

Dr David Tavlor

| Elmsway

Brambhall

Stockport

These lines for Ski-Run will

work. Our apologies for the
ommision.

Some have
many faults

s a dissatishied Sinclair user

| was jnterested in the
letter from Sinclair Research
(PCW July 8) which stated
that “no ZXBls with faulty
Roms were shipped to custom-
ers after July 19817, | received
a ZX81 that thought SOR 0.25
was about 1.3 in June 1982
The machine and 16K Rom
pack were ordered at Christ-
mas 198] and the micro ar-
rived in Januoary 19582.
Attempts to use FOR/NEXT
loops caused a crash. The
ZXB1 was returned to Sinclair.
| received a Ram pack.

When the ZX81 came back |

could never enter more than
25 lines of a program with the
Ram in without crashing. The
Ram pack was returned to
Sinclair.

I discovered SQR (.25 was
not (L5 in June 1982. The
ZX81 was returned to Sinclair,

Third ZX81 and second
Ram pack received. The sys-
tem crashed repeatedly as be-
fore. The Ram pack was re-
turned to Sinclair accompa-
nied by a request for my
money back.

Presto! Sinclair have not
been able to trace my orders
or any record of my returns!

At no time have I received
any technical advice or help
from Sinclair Research, de-
spite writing to describe the
faults on each of the five re-
turns | have made.

Sinclair has had my money
since Christmas and at no time
since have 1 had a working
combination of ZX81 and 16K
Ram pack.

You won't find me buying a
Spectrum!

(; D Pearce

5 Orchard Lea
Coxley Wick
Wells

Somerset

But finally
someone’s happy

P!ew_a-: continue your slot de-
voted to the ZX Spectrum
as I use all the programs for
my Vic2( with a Super Expan-
der Cartndge. The programs
are easily converted and work
well.

But, please could you have a
corner devoted to the Vie2l
for people with this cartridge
as I think that the manual
supplied by Commodore for it
does not explain fully the art
of programming hi-resolution
graphics.

Criles Archer
‘Fernside’
Maesmaur Road
Nr Westerhorn
Kent

We shall continue to publish
the Spectrum page. There are
no plans al present to have a
Vic20 page but we shall of
course continue to print arti-
cles and programs for the
Vic20 as at present.

12 AUGUST 1982




g
oV

ondon has been devastated by a nuc-

ear war. Most of the population died in

the blast, or from the radiation poisoning
that followed.

The survivors have formed themselves
into a number of small, close-knit, gangs
that compete with each other for what little
food remains. The rule of law has broken
down. Only the gangs remain.

Each gang controls a well defined area
of territory. Outsiders who trespass on a
gang's '‘patch” are killed without com-
punction. It is a dog eat dog world.

But, in a bid to slop the endless feuding,
the gang leaders agreed to hold a meeting
amid the ruins of Wembley. All the gangs
attended, unarmed and under a flag of
truce.

However, just when it seemed that a
peace treaty would be signed, Chris Tan-
ner, leader of the Wembley Warriors, was

assassinated. Suspicion immediately fell

g@?ﬂ

treet Alley

A new game for Vic20
by Robert Maydew

on you and your gang, the Snow Hawks,
because a Snow Hawk knite was found in
the body.

In fact, it was a set up. Tanner was killed
by his number two, Duncan Kelly, who
wanted supreme power over all the Lon-
don gangs.

With the other gangs united against you
under the nefarious Duncan Kelly, you
must fight your way back across London.

But, there are a number of hazards to be
overcome. Armoured cars, driven by
crazed gang warriors, will mow you down
unless you can dodge them. There is a

poliuted nver that can only be crossed by
jumping from one log to another. Falling off
a log, or crashing into the river bank, will
prove fatal.

The object of the game is to get five of
your men into the man holes at the top of
the screen,

The Snow Hawks will follow you un-
questioningly, but you will have to exercise
all your skill to return home safely. Press
any key to start.
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All’s fair in
Manchester
and Edinburgh

PCW staff report on the
Manchester and Edinburgh
micro fairs.

Owver 4000 visitors found their way
through Manchesters decaying ware-
house wastelands 1o the city's Microfest
‘82

Held at UMIST on July 24 and 25, there
were more than 70 exhibitors and con-
tinuous lecture and film programmes.

Interest for the home micro owner cen-
tred on equipment for the Sinclair ZX
Spectrum. Both Fuller Micro Systems and
Kempston (Micro) Electronics displayed
add-ons for the Spectrum — a sound box
and a mother-board plus I/'Q port, respec-
tively. Spectrum software was also on
display at the Richard Altwasser stand.

Microfest organisers, David and Mike
Hewitt, were more than pleased with the
show. Said Mike: ""The whole event has
been a remendous success.”

David was surprised at the differences in
the audiences for the two days. The
Sunday crowd was more business
oriented, while the home micro enthusiasts
tended lo come on Salurday.

It is unfortunate that micro events seem
to come in pairs. Those who attended the
Manchester Microfest in preference io the
Edinburgh ZX Fair salved their conscien-
ces by crossing the road to the nearest
public house — The Swinging Sporran.

During the course of the two-day Mic-
rofest a series of lectures were presented.

Alan Shaw (St Martin's College, Lancas-
ter) spoke on Computer Interfacing for
Experiments. He explained the basic
stages in the construction of a ZX81
input/output interface., He also demons-
trated how to select the pins for the parallel
IO organiser, how 1o calculate their

at Manchester

A study in concentration . .

Paul Kriwaczek: "'Will the alienalion of

ourselves from each other and from nalure be
solved by computers?”

addresses and how 1o sel up a simple
control device. The device enabled him 1o
use a ZXB1 to start and stop a model
eleclric car.

Boris Allan (Senior Lecturer in Sociolo-
gy, Manchester Polytechnic) tackled The
BBC Computer in Education. He put
forward his philosophy: “lgnorance of
computers is not a crime; to be ignorant of
computers can be a disadvantage; under-
standing computers requires no special
type of ability; and everybody has to start
somewhere.’

Boris felt that the emphasis of computer
education should be placed on computer
awareness for everyone rather than com-
puter studies for the few.

Paul Kriwaczek (producer of the BBC tv
series ‘The Computer Programme’) posed
the question /s Computer Literacy Really
Necessary?

“No other new technology has ever
been introduced with such a fanfare,” he
said. “In its time the motor car was every
bit as significant a development — but
there was no governmenl! department set
up to give us ‘car awareness’.

"“People saw for themselves that the car
was a good idea. Why are computers
different? And why invoke this emotive
phrase ‘computer literacy'? The impress-
lon is given that — come the computer
revolution — everything will be all nght.

“Like other faiths you do not ask for
evidence. Nobody asks how the computer
Is going lo solve the problems in our
society. Will the alienation of ourselves
from each other and from nature, 1o say
nothing of our rampant materialism, be
solved by computers?

“People believe thal computers will be
the answer because they do not under-
stand them. Computer literacy should
give us this appreciation and therefore
allow us to make the most of micros.”

Stephen Adams (specialist hardware
writer) delivered two lectures. Inside the

Street Life

Spectrum toured the printed-circuit board
of the Sinclair micro. Keep It Simple
explained how to begin programming and
how to make your programs easily under-
stood by others.

Eric Deeson (Educational ZX User
Group) looked into The Future of Micros in
Schools.

“To get one computer in a school is not
the end of educational computing — it Is
the beginning,” he emphasised. The trend
towards cheap powerful micros will enable
schools 1o take a more liberal approach 1o
micro education.

""What is needed,” he said, "is compu-
ter-aided freedom, rather than the ‘battery
farm scenario’ with children in computer
learning cubicles. The micro must open
our educational horizons rather than res-
trict them,"

Edinburgh ZX Computer Fair

The first true home computer exhibition in
Edinburgh was an undoubted success.
Nearly 1200 visitors attended the show,
which was organised by Gordon Hewitt
and the Edinburgh ZX Computer Club.

The exhibition was set in the long
concrete reception hall of Edinburgh's
Meadowbank stadium. The local club took
a large stand at one end of the hall. The
rest of the exhibitors were arranged in a
neat line of tables extending aboul 60
yards down one side of the hall, leaving
plenty of space for the visitors to mill
around.

The main interest seemed to focus,
understandably, on the ZX Spectrum.
Those companies displaying the first
Spectrum programs did particularly well,
certainly in drawing a large crowd of
permanent hangers-on. The Bug-Byle
Space Invaders program was the most
popular draw.

We had a Spectrum on the Popular
Computing Weekly stand. It drew a crowd
of young enthusiasts, each berating the
others' ability to program it properly. Many
people actually tried to buy our only copy
of the manual.

One woman complained: "But | need
another copy. My dog buried mine some-
where in the garden, He is always burying
my books. Normally | know where he's put
it but this time | have had to give up. It's
probably too late now. Next time I'll wrap it
in polythene.”

The imaginative organisation of the
show by the Edinburgh Club — competi-
tions ran the full length of the exhibition —
kept many of the visitors right to the end. It
proved quite forcefully that there is a
stronger home computing following In
Scotland than is often assumed. The
organisers hope more software and hard-
ware companies in this business show
their support.
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Detail from the Backgammon program.

Sinclair/Psion Tapes

Sinclair Research, Camberley, Surrey,
and branches of W H Smith.
ZX81, 16K cassettes.

Psion are the second software house (o
sign an exclusive deal with Sinclair,

Five of the tapes are games, two of
these produced by Microgen under the
Psion banner, and the packaging is eye-
catching.

Chess (£6.95), one of the Microgen tapes,
has had £3 clipped from its previous pnce.
There are six levels of play in the program,
and these may be changed in mid-play.
The board may also be set up for problem
solving. All legal moves are recognised. A
good, solid program. The tape includes a
chess ciock on Side 2. :

Space Raiders'Bomber (£3.95) Is the
other Microgen tape. Space Raiders Is . . .
you guessed it! Yawn, Not even a mother
ship 1o relieve the boredom. Bomber (or
New York, as Microgen call it when they
sell it direct), is the well-known sky-scraper
demolition program. This is a very addic-
live game. Please let me know if you
succeed in landing your plane — |'ve not
seen it done yet, even though upwards of
300 kids tried it at the local school fete!

The rest of the programs are Psion's
own products, a couple of which were
available before the Sinclair connection.
Backgammon (£5.95) is the only program |
know of which plays my favourite board-

game, and so was a must when | saw it

advertised some months ago. Il has since

Reviews
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undergone a lidying-up operation, with
response limes being made laster. Like all
Psion programs it has grea! visual appeal
Below the board in the accompanying
illustration are the dice and between them,
a box which shows the moves made by
computer and human opponent, On the
bar you can see the doubling cube, which
the program is intelligent enough to offer al
the right moment.

While the program will execute all the
recognised openings, | am a little worned
at its tendency to blot with its back men
after only two or three throws, which leads
to a game of boring attrition. This happens,
in my experience, once every four or five
games, bul it is easy to break lhe game,
and start again, All in all, however, a very
good program, and a very rewarding one.
Sorcerer's Island Perilous Swamp (£4.75)
are the games on lhe other previously
available tape, and are very good value.
Perilous Swamp contains a Princess
which the player has to rescue and escort
to safety. IU's really more of a board game
than an adventure, but along the way you
will meel various monsters and pick up bits
ol treasure or weaponry with which to bribe
or hight them.

Sorcerer’s Island Is a graphic adventure, in
which you lake a Sunday morning stroll
around a paradise Island. Uneventful, of
course, apart from the giant, rals, mino-
taurs, and so on! Again, you can bribe of
fight, or run away. Reachon times are a
little slow, but a nice scrolling technique
helps relieve any boredom. | ve played the
game for a year, and still not succeeded in
finishing it.

Fﬁghr Simulation (£5.95) is the final
games lape in this package from Psion.
No words can do |justice 1o this mosl
elegant of programs — in my opinion the
best use of machine-code yet available for
the ZXB1!

You are placed in the pilot's seal of a
twin-engined prop plane, somewhere near
a landing strip, and your job is o land
salely. There are several modes, but they
all feature the same cockpit display of
altimeter, rev counter and so on, together
with a view from the cockpit window. This
shows the hornizon, which will show the
degree of bank and rate of climb or
descent. This is all depicted in a most
realistic way.

To help you find the runway, you may
call up a map, and this, together with
several beacons, will guide you to the final
approach. Al this point, you may ask for a
visual approach, and this will consist of a
3D representation of the runway and
approach lights. As in real lile, an eye musl
be kept on wind-speed, and the plane kept
from stalling

Vu-File and Vu-Calc (£E7.95 each) are

the two remaining Sinclair Psion prog-
rams.

As its name sugqgesis. Vu-File is a data
filing and retrieval system. The difference
between this and the mullilude ol others
available is that Psion has examined sys-
tems run on the larger micros and com-
pacted the design to fit into the ZXB1, al

the same time continuing their policy of

elegant and altractive graphics

One Is able to format the lile to any
degree, with graphic borders and so on,
Forward planning is required in this format-
ting — It cannol be altered dunng dala
input. Once data is input, there are a
number ol powerful commands o use In
processing the information. For example,
the user can initiate a search, which will
print out a specified fieid in alphabetical or
rank order. In the demonstration file con-
taining information of the world s countries,
for instance, all the records may be listed
in, say, population order, or 10 show every
occurrence of a particular language. Thus
one can quickly find which countries speak
Bantu, and which ones use Pound Sterling
and so on. Using the system at home, one
could find and print oul every record, say,
with a particular bass-player, or every
stamp with a blue flower in the design

Commands include an analysis of mem-
ory remaining while inputting data, and a
copy-lo-printer routine.

The companion tape to Vu-File i1s Vu-
Calc. As iIls name suggests it Is a ZX81
version of Visicale. Necessarily limited by
the 16K Ram, it iIs nevertheless a very
useful cash-forecast system for the home
user or the one-man-businessman who
has not yet Appled

The program acls as a window on 1o 936
boxes which can be filled with numencal or
alphabetical data. Formulae can then be
applied to these data, in many different
ways. The user can define the horizontal
rows as, for instance, morigage, rates,
gas, electricity elc., and the verlical rows,
as January, February and so on. Data for
the various months may then be input, and
the formulae set. The totals will be display-
ed in the boxes chosen. Any dala may
then be changed, and lhe effecl on the
whole noted.

Summary

The Psion tapes are a welcome change
from the usual run ol Sinclair Software
(from any source). All are good value, but |
would single out Flight Simutation for
special mention — you will not see a better
games program, until Psion creale one for
the Spectrum. Vu-File and Vu-Calc are a
brave allempl to emulate much more
expensive packages and cerlainly suc-
ceed as far as is possible on the Sinclair,

TB
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Character Generator

Haven Hardware, 4 Asby Road, Asby,
Workington, Cumbria.
Price: £19.95.

This board allows you to use the inverse
character (usually white on black) of your
ZX80 or ZXB1 to program your own char-
acter set.

The ZX character set is made up of
characters each with one byte (memory
location) width and eight bytes length.
Each byte contains eight dots which can
be ones or zeros giving either black or
white dots.

With this board, any of the 64 characters
can be changed by Pokeing the appropri-
ate dot pattern into the various bytes that
make up that character. On this board
there are two inverse character sets and,
using Poke commands, you can altemate
between them. Unfortunately, there is no
way lo restore the original Rom-based
inverse character set when using this
board.

The board can be connected quite easily
to the ZX80 by plugging in a ribbon strip
and plug into the Rom socket and transfer-
ring the Rom to a similar socket on the
characters board. There are five other
wires to solder on to the printed-circuit
board and this can be quite difficult as the
connections have to be made to both sides
of the printed-circuit board.

On the ZX81 the fit is very light because
it was not possible to connect the board as
suggested since that would have involved
obstruction of the tape sockets. An attempt
was made to take il out the other side of
the ZX81, but then the case would not fit
on. In the end, since the board is too big 1o
fit under the ZX81 keyboard, the case had
to be left off in order to use it. The wires for
the rest of the connections had to be
traced out on lthe printed-circuil board as
the diagram was rather imprecise.

On switching on you are presented with
a random pattern of dots instead of the
cursor. The normal characters come out
the same, bul as the inverse character set
has been replaced with Ram all the mode
characters are lost (inverse L.K.G.).

A program is provided to revert to the
normal character set by reprogramming

Reviews
hardware

the inverse characler set — called Inverse
into Programs, but the instructions fail to
mention it. Two other programs are in-
cluded. A graph plotter which fails if trying
to plot al zero or below and a double-sized
character generator which | could not get
to work. A chart is also provided to help
you design your own characters and is
about the most useful thing in the instruc-
tions.

Summary

This board is cheaper than other character

sets, but | would much rather spend the

extra money and have fewer problems.
SA

Spectrum 32K RAM

Sinclair Research, Freepost, Camberley,
Surrey.
Prica: £60.

The Sinclair add-on 32K Ram board for the
ZX Spectrum must be fitted by their factory
in Scotland so, if you wish to purchase this
board after buying a 16K Spectrum, you
must send the Spectrum back with the
order.

This seems a pity because it is so easy
to fit the 6%2 by 1% inch board into the
sockets provided on the back part of the
printed-circuit board. The sockets for the
add-on board are provided on every Spec-
trum and it can only be fitted into them one
way round. The pins on each end of the
board are stout and there is little chance of
bending them.

The board contains eight Ram chips
(32K x 1 bit) made by Texas, two decoding
chips, two change-over chips which oper-
ate when the dynamic Ram needs to be
refreshed and eight small ceramic capaci-
tors to smooth the power supply to the
Rams.

The decoding is simplified by the fact
that only one address line is needed to
address all the chips (A15). When this line
is Binary 1 then the Ham is turmmed on.
There is no need to tell the computer how
much memory is available (as on the
ZX81) since il is automatically counted
from 64K downwards. Also, all the Ram
can be used for machine code or Basic
programs. This means that there is no
space left for Eproms, ports etc in memory.
The Rams used on the board are not
standard Texas components. They appear
to be similar to 4164 (64K x 1 bit) chips but
only contain 32K. Could they have been
Texas rejects? Only Sinclair seems to be
able to get hold of any.

The board works very well and no
noliceable increase in heat from the vol-
tage regulator or other signs of overheat-
ing have been noticed with it in use. The
Ham-pack wobble is no longer present as

all other equipment is connected 10 the
edge connector and the Ram pack has its
own connection sockets and is firmly held,

It is not possible to tum off sections of
the Ram for more memory or other devices
from the edge connector as Ram CS (chip
selact) is not provided. This is a great pity
as not everyone wants to be restricted to
what the manufacturer wants to provide.

Summary

The Ram board is well made and should
cause no problems in use. However, to fix
the units the ZX Spectrum must be sent
back to the factory. This is a great dis-
advantage, as is the price of £60. Other
Ram boards are certain to be available
soon with at least the same amouni of
Ram which may provide a Ram CS so that
other devices can be used with the Ram

pack, SA
Programming ZX81

by M James and S M Gee.

Bernard Babani Ltd, The Grampians,
Shepherds Bush Road, London WE 7NF
(Tel: 01-603 2581).

Avallable from larger branches of W H
Smith.

Price: £1.95.

The Art of Programming the 1K ZX81 is a
simple yet professionally produced book of
B6 pages. At £1,95 its price bears a closer
resemblance to normal books than com-
puting books, which for some reason are
still grossly over-priced.

It is a well written and carefully thought
out book which does far more than present
a series of 1K games. Each chapler
introduces and explains a different topic,
explores a few ways of using the techni-
ques discussed In simple programs and
then helps you build up those programs. In
this way you usually end up with a couple
of games out of each chapter.

These include card games in the chap-
ter on random numbers, arrows, lunar
lander and cannon-ball in the chapters on
moving graphics, clocks and reaction time
lesters in the chapter of the use of Fast,
Slow and Pause, and codes and cyphers
in the chapter on string-handling.

There is aiso an excellent short chapter
introducing the Peek and Poke functions.
This should do much to dispel the mystery
for some reason still surrounding these
two commands. There is also a useful big
letters program.

Summary

A very useful and well written book which
we strongly recommend for new users of
the ZXB1. It is a pity that the book has
arrived on the market so late in the day for
the ZXB81, DS
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BYGER BYTE 32K+
RAM PACK

Why put aside your 16K Ram pack when you can use it together with the new
Byger Byte 32K+ Ram pack?

THE RESULT BEING 48K OF MEMORY!

No trailing leads or wires — all you need do is plug the existing 16K Ram pack into
the back of the new Byger Byte 32K+ Ram pack and bingo! 48K of memory.

Uses existing power supply. The new 32K+ Ram pack is tested and guaranteed
with the following 16K Ram packs:
Byg Byte, Sinclair, Downsway.

For further information please ring us on 0252 514990

: e
Phﬂﬂ‘ﬂl_l | Please send me my Byger Byte 32K+ Ram Pack. | enclose
Marketing

cheque/postal order for £39.50 (includes VAT, Postage & Packing).

& i ¥ D t I BT oot s s b b e bl o o A i B T i LB R R R R
Senicesoont  £39.50 |-

I MBSS oo .
L TR e R i A MR,

Road,
Hants GU14 9QL. Allow 28 days for delivery

KEMPSTON

éMICHO)
ELECTRONICS

NUMBERS 7X SPECTRUM HARDWARE

AVAILABLE NOW — A 24 LINE
MAKE SURE OF A INPUT/OUTPUT PORT, WHICH MAKES

AEAL COLLECTORS' ITEM — A5G O S ey

TH E FU LL S ET OF P CW The Port is built around a M.O.S. chip which imposes virtually no

D.C. ioad on the datalines, The device is Port Mapped and can ::ua

- . P pad configured in a variety of modes dependent on the particular

We will mail any of the numbers you re missing application. We must stress thal this is not a modified ZXB1 Port,
from Issue 1 to the latest — for just 50p an but a purpose built unit designed exclusively for the Spectrum (16

issue, including p & p. line 'O port is also available for the ZX81)
The prices for the above items are as follows:

| f lssue 2 ZX SPECTRUM USER VO PORT ......cocommmmesrmsnsrrmsssaresres £18.50

(WE have no more copies Of 1SS ) §¥§§ka MnTHEII;tEBgTJgHD....,...............“...w............. EEE'EE
: BLE CON TR RS e ST Y

Send cheques/ Postal Orders to: The prices are inclusive of VAT, but postage must be added at

Back Numbers 70p for a single item, £1.00 for two or more ilems,

Popular Computing Weekly Cheques/Postal orders made payable to:
. 60 ADA T,
Hobhouse Court KEMPSTON ELECTRONICS, 60 SON COUR

HILLGROUNDS ROAD, KEMPSTON,
19 Whitcomb Street BEDFORD MK42 BQZ.

London SAE FOR FURTHER DETAILS.
WC2 7HF Delivery 14 days from receipt of order. A. Pandaal, B.Sc P.G.C.E.
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Open Forum is for you to publish your programs and ideas.
It 1s important that your programs are bug free before you send them in. We cannot test all of them.
Contributions should be sent to: Popular Computing Weekly, Hobhouse Court,
19 Whitcomb Street, London WC2H 7HF.

How to contribute

Each week the editor goes through all
the programs that you send to Open
Forum in order to find the Program of
the Week.

The author of that program will qualify
for DOUBLE the usual fee we pay for
published programs.

(The usual fee is £10.)
Presentation hints
Programs which are most likely to be
considered for the Program of the Week
will be computer printed and
accompanied by a cassette.

The program will be well documented,

the documentation being typed witha

double spacing between each line.

The documentation should start with a
general description of the program and
then give some detail of how the
program has been constructed and of
its special features.

Listings taken from a ZX Printer should
be cut into convenient lengths and
carefully stuck down on to white paper,
avoiding any creasing.

Please enclose a stamped,
self-addressed envelope.

Simon
on BBC Micro

Simon is a program to simulate the electro-
nic game of the same name. It runs on the
BBC Model B and demonstrates some of
the interesting colour graphics and sound
facilities of the BBC.

The program starls by switching off the
colours RED, GREEN, YELLOW and
BLUE. A circle is then plotted with each
quadrant assigned one of the four colours.
The screen remains blank as all these
colours have been turned to black. On the
issue of a VDU19 command the colours
can be turned on and off at will.

The computer flashes up a segment of
colour accompanied by a sound (each
colour has its own sound), You than have
lo repeat the colour by entering R, G, Y or
B. The computer increases its sequence of
colours and sounds by 1 until either it

to next page
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FEINT "of the game,don’'t worry, Good luck!!™

FOR Z=1 TO 7:FPRINT:NEXT Z

INPLIT " press FETUREN to commence"D$
DIM STORE(10)

MODE 2

FROCCIRCLE

FOR A=1 TD 10

STORECAY=END(4)

NEXT A

FOR A=1 TO 10

PRINT TAB(1,2?)2SPC(20);

FOR B=1 TO A

TIME=0Q: REPEAT LUNTIL TIME=2Z20
voul9,STORE(RB) ,STORE(E) ,0,0,0

ON STOREC(B) GOSUEB 330,420, 440,500
Ti=TIME

REFEAT LUINTIL TIME=T1+5S0
voul9,STORECB)Y ,0,0,0,0

NEXT B

INFUT TAB(1,29)"NOW REPEAT 7?"X%:
L=LEN(X%)

IF L=A THEN GOTO 310

FPRINT TAB(1,30)05PC(20);

FRINTTAE(1,30) "WRONG NUMBER OF ENTRIES";
TIME=0: REPEAT UNTIL TIME=2Z00

cLE Simon .
FOR I=1 TO S:PRINT:NEXT I by D M Dodswort
PRINT CHE$% 141 " SIMON" ' CHR® 141 "
PRINT CHR® 141 " ma=a=" ' CHR$ 141 *
PRINT:FFRINT " PRODUCED BY: A.EKE, and D. M. Dodsworth®
PRINT " 5% Balmoral Drive"
PRINT * Bramcote Hills"
FRINT " Ceeston”™
PRINT " Nottingham NG9 3FT."
TIME=0: FEFPEAT UNTIL TIME=2Z00
CLS
PRINT: INFPUT "Do you need instructions (YES/NO)',AS
IF A$="NO" THEN 100
CLS
PRINT: PEINT
PRINT * INSTRUCTIONS"
PRINT —m==m======="

2 PRINT
FERINT " This is a computer version of the"
FRINT "popular electronic game 'SIMON', The"
PRINT “"computer flashes a segment of a circle"
PRINT "and plays a note. You must follow it."
PRINT "If a blue seament was shown,type 'BE',"
PRINT "for red type 'R’',green 'G',and yellow"
PRINT “'Y'.If blue then red were flashed then"
FRINT "type 'BR’',and so on. The screen will be”
PRINT "blank for a few seconds at the stari”
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reaches 10 or you fail to respond correctly.
The program is written in a structured

manner using procedures and sub-

routines. The maximum number in the

sequence can be increased easily by

changing line 160.

O and X Maths

on ZX81
This program is intended to be an exciting
and challenge the mathematical
skills of the players. Intended for average
primary age children, it is based upon the
popular noughts and crosses game. | have
tried to make it as simple to operate as

On loading, the program will auto-
matically run, if SAVEd by GOTO 2000.
The two players are asked to type in their
names. The screen then goes blank for ten
seconds whilst the computer prints the
screen and checks the questions it sets at
random.

Variables used:

Arrays: N$: Players' names — up to 12
letiers are accepted and the
name is positioned within
the middle of the string —
by lines 50 and 75 — to
produce neater printing.

Q$: Stores the questions. The
element is changed to the
appropriate symbol for the
check routine if the question
is correctly answered. If lar-
ger questions are set by
altering lines 230 and 240 it
may be desirable to set Q%
(9,6).

Strings: M$: Players’ names are input
before storing in middle of
element of N$ array.

A%$: Question numbers are cal-
led by touching the
keyboard. Only unanswered
questions may be called
due to the check in line 455,

E$. 6 spaces are used 10 erase
print,

R$: Question answer is entered
by player.

Loops: F: Time loops. It produced a
more stable display than
PAUSE.

A: Provides PRINT AT points

for board in lines 110 to 180.

: Used 1o count element of

QS array in lines 220 to 250.

A & B: Provides relevant letter to

print in each box in lines
150-170.

to next page
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2596
297
298
200
210
320
230
240
250
340
270
350
390
400
410
470
420
440
450
440
470
430
490
=00
=10
S20
530
sS40
S50
S&0
S70
=S80
590
&00
&10
&£20
620
&40
&o0
550
&70
520
&90
700
710
720
730
740
Fg=10)

740
770
720
7590
=00
210
=220
a2=0

FRINT TAB(1,29)SPCC20) ¢
PRINT TABR(1,20)SPC(20)}
FRINT TAB(1,31)SPC(20)3
GOTO 240

=0

FOR =1 TO A

GOSLIE 540

NEXT C

IF =1 THEN FROCEREROR
NEXT A

FROCWON

SOUND1,-15,0,5
SOUNDZ,-15,12,5
SOUND3,-15,28,5

FETUREN

SOUNDL,-12,20,5
SOUND2Z2,~12,.50,5
SOUND3,-12,100,5

FRETUEN

SOUNDL ,-10,50,5
SOUNDZ,-10,100,5
SOUND3, -10, 150, 5

RETUREN

SOUNDL -2, 100, 5
SOUND2Z2,-8,150,5

SOUND2, -2,200,5

RETLIEN

FEM&# % %%

REM*SUBROUTINE TO CHECE FOR CORFPECT SEGUENCE
F$=MID®(X$,C, 1)

IF F$="F" THEN F=1

IF P$="G" THEN P=2

IF P$="Y" THEN P=Z=

IF P$="B" THEN P=4

IF P<> STORE(C) THEN S={
RETLIEN

DEF PROCCIRCLE

FEM#* %% %%

FEM#PROCEDURE TO FPLOT CIRCLE WITH FOUR COLOURED
FEEM*SEGMENTS - THE COLOUR 1S SWITCHED OFF
FEM® %% %%

ANGLE=0

MOVE 440,512Z2+400

FORE X=1 TO 4

GCOL O, X:VDU19,X,0,0,0,0
FOR Y=1 TO 9
ANGLE=ANGLE+10

MOVE #40,512

FLOT 25,SIN(RADCANGLE} ) #400+540,COS
(RADCANGLE) Y #400+512
NEXT ¥

NEXT X

ENDPROC

DEF FROCERROR

FEM# % % %%

FEM*ERFOR SEQUENCE PROCEDURE
FEM# %% %%

CLS
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: Provides print co-ordinates
for questions in lines 320-
380.

C. Checks through question fo
provide better print spacing
when guestion is called in
lines 470-520). It actually
only needs to be FORC =
TO 3. If lines 230 and 240
are amended this may also
require alleration.

C: Checks for winner by com-
paring the relevant ele-
ments of Q% array for Os
and Xs in lines 710 to 790.

E: Erasure loop using E$ in
lines 560-580, 1210-1250.

T Indicates player's turn by
calling relevant element
from N§ array and also de-
cides which symbol to print
in lines 410 to 590,

Numeric: C: Question counter in print
routine lines 310 to 340.

F: Flag set in print loop lines
415 to 515. Because it is
possible to jump out of a
loop in ZX Basic, lines 415,
475, 477 and 515 may be
safely omitted.

X & Y: PRINT co-ordinates for 0
and X symbols in lines 620-
670.

Z: Counts number of squares
filled to check for stalemate
in lines 705 to BOO.

The memory required is about 4K and
the loading time from tape is 2 minutes.

Grand Prix
on Vie-20

In this game you have to bet on a racing
car and then watch the race to see if you
win or not. The odds for each car change
for every race and depending if you have
chosen the easy or the hard game you are
either told the odds before the race or not.

To select a car just enter the first letter
— ie P for purple — and state your bet.
The program is fool-proof so you can't bet
more than you got!

The listing is in lower case letters as this
is the mode in which the program runs, so
capital letters are easier to see for pro-
gramming.

Program notes:

Line 110-120 Sets the odds for each race
Line 130 The second print symbol is for
cyan (in lower case)

Line 140 The second print symbol is for
yellow (in lower case)

Line 211-216 Decyphers which car is

to next page
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840 PRINTTABC1,10)"YOU FAILED ON SERU-ENCE "jA

=250 END

8&0 ENDFPROC
270 DEF PROCWON
880 CLS

870 PRINTTAE(S,

SUCCEEDED TO FOLLOW THE

200 END
910 ENDPROC

10) "WELL DONE - YOU

SEQUENCE"

FOLANE TLEM

CHEIS

L Tl i
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CHR IS
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DR YU AT T
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AHME OF BELAYER II
Y= F'F-'!'IHT AT 2.1

INFUT ME
47 LET NS}
S IF LEW Mgl
[ i TG {1=Z-LE?"
EFINT AT 7
PRINT AT 9,
PRINT AT 18,32
FRINT AT 13,1,

i

il
=
-a:l
"
-

=t

s
2
L
1.ES,
1.Es
a|

wmmmm
A TR AT
s M =
L T
G = E W [

i
i,

Ti

g L

k]

;i |

]

M

W
[

=
MadE OF PLLAYER
7 :ﬁ ﬁﬁIHT st 15.
HPUT HME
7 ET Hflsl =N

=
IF LEN HE<L

: THEN LET ighe
=Ek i u i 12<LEN 1 =

i

O and X Maths
by Chris Robinson

- PRINT BT 13 ,1E9%;E8.,ES,"
»m PRINT AT 15.1.E% E&: ER
amp oRINT /T J.E..E'D:Hilt'
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EQ PRINT AT AT . B«.7,CHRY (248
Esi1B8
v HEXT B
T _A
c8 REM m‘vsﬂ FsTIONS CEEED
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- GOS = T+100 1
chosen and sets the colour for each car 708 REN BB CHECH PoR WINNes mm R
Line 250 Sets the cars at the starting line el S N 1128
Line 260-310 Decide which cars move o3 (C+8) THEM GOTO izee =~ ov'e'T 1383
: - = 3= =1 Ry 116
Line 1000-1010 Clears the first car QR iCea-R) SORICaD) THEN BoTe lses  1iee ?
Line 1020-1030 Pokes the first car to it's 748 ’{E“EE:“ “981=) ANC D8 (1) oy Tiae BETU
l=@d HEH W IMNMER
now Sl INE Lol DR mm
i 12 s g k fd =
Line 1100-1440 Same as above, but for oo FON G231 I8 Br. on cee 1y HERW Dome S Narh Tor T E4.e
g = 1 ! L = I — i b | ol -
thlh-Dﬂ'lﬂl' 03 Decides if n:a-;"ﬁ:?w#iz e e o lm'm‘ E,80,Eq ES :
Line 2020-6030 es u've won or 28e IF Z=9 T -0To 12 2@ MEXT
not. If have th rksvﬂui hat 3ie Gors Bas T BATD 1330 [See BEINT AT =,24. PRESI AT a
. I you have inen works out wnat you 1298 AEM ORAL X EEL;W£I;EE|TH$1j.-:E";I..F.:'IEr;:'cHET"l
win. : | 3£ 1 E{EiﬁT BT %31l T 1550 IF INKEYS=CHRS 118 THEM R
It will be noticed during the program that 1548 PRTHT AT EiEXi 1288 goTO 1g7e
once the race begins, that the race track IRS8 Baiih BT Xek.¥ Zeos EﬁHE
edge and finish line are the colour of the EIRIAETY. 1R S i
car you have betted on.
Grand Prix

by Alan Horrell

18 9=36873 'v=1@ u$="IE00NKou have won with oddsIPPRRRPMatL" Pokeqd, 218 Pokeq-v,242
30 m=102' 1=y print"SETYYYCRAND PRIXYWY' S SE2RRMREBY RA.HORRELL" printtabc?2"N
Mid4/4/82

40 Print"BdDo sou want the sasierfBame 3iving sou the Todds before each race
58 Print"flor will vou try the Tharder 9ame without

62 Print"Mthe aid of odds." Print"IK{C{{{C TED or THE 222200

80 waitl198.,1:k=225:'g=32 =97 n=106 0=11€ p=22 h=30720 ifreek(197)=43theneh=1
119 g=pnd€1): {i=rnd(1) 'z=rnd(1) ‘usrnd(1) 'y=rndCl)

120 ao=int(S¥v)+] ‘bo=int(iNy)+] co=intizéyvi+]l dosinkbiumy)+]l ‘eo=intiuky)+]

130 Poked, 14 :r=r+] Print"MW8 ORAND PRIX RACE"r"N " fort=77B80to7721 ‘Poket. 160
148 poket+h, 3 next Printtab(S)"MPEBET ON R CRAR": ifeh=1thenZ@@

150 printtab(4) "M¥BIdghite car T'a0"l: 1" Printtab(4) "HeREed car Tho'l: 1

178 printtab(4)"TMP rele carJ"'co" 1" printtab(4) "G & een car ¥'do"N: ]

190 printtab(4) "I Ran car Teo"N'!

208 Print"IEWYour credit limit is 0 o )

218 Print"WPick a car T ifeh=lthenfrint"S8(4 TERE TF 3 AG3 I ;

211 getc$ ifcs="w"thench=1 ' us="HITE

213 ifcs="r"thench=2 ' w$="MRED

214 ifct="p"thench=4: y$="WPURPLE

215 1fcs="9"thench=3" w$="HGREEN

216 ifcs="c"thench=3 ws="NCYAN

217 ifcb{=0then2l1

228 Printu$

229 Print"Mhat s vour bet £ IINRRE  inPuty

230 ifw>lthenPrint"¥® ¥ BET OUTSIDE CREDIT MN":90subS00:soto22%

245 1=1-w!Print"®" ‘Pokeq,B forf=8165toB184 ‘pokef. 111 pokef+h,ch: next

247 forf=7680toB164steP22 Pokef, 127 Pokef+h,ch: next forf=7700toB1B4steP 22 Pokef .,
2595

250 pokef+h,ch next Qosubl@Z20 Sosubll120902ubl220:90sub1320 ' 20subl420  SosubSo@
260 w=rnd(l) ifxdzthenSosubl208' ifreek (8174 ) =nthenddB9

280 ifx>ythengosubld0d: ifreek (8182)=mthentlond

298 ifx>9thenSosublP@d: ifpeek (Bl1EE)=mthenz@B0

300 ifx>uthen9osubl300: ifrPeek(B178)=mthenSR00Q

30 ifOithenfosubl10?:ifreck(B172)=nthen3PPR

320 20to268

SO0 fort=1tok¥y next: return

608 SosubBS08:Print"B" ‘return

700 if1{lthenPrint"EEEPPPNEYOU ARE BANKRUPT": fort=1tos¥o next! run

758 print"IENM Your W'ys" &l car lost":9oto9806

1092 PokeTEB81+a,.s ' Poke7E82+4a.5 Poke?EB3+a.c ' Poke77044+2,c Poke7725+a, ¢

1010 pPoke?T26+a.,5 PokeT72T+a,5 3=a+p

1020 Poke7ER1+4a.k Poke7EB2+a,m Poke?ER3+a, | ' Poke?70443, m Poke?72%+a,n
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1838 Poke38445+a, ] 'Poke7726+a.m:Poke3B446+a,] Poke??727+2, 0 Poke38447+a, 1 ‘return
1108 Poke7685+b, s :Poke76B6+b.s Poke7687+b, s Poke7788+b, s Poke7729+b., s
1110 Poke7730+b,s Poke7731+b, s b=b+p

1128 Poke768%+b.k ‘Poke384@85+bh,2 Poke7E86+b. m ' Poke38406+h.2 ' Poke?E687+b., |
1138 Poke384@7+b, 2 Poke?7B8+b, m: Poke3B428+b, 2 Poke7729+b,n:Poke38449+b, 2
1148 Poke7?730+b,m'Poke30450+b, 2 Poke?731+b,0 ' Poke38451+b, 2  return

1200 Poke7689+c,s Poke?690+c, s Poke?B891+c, s Poke?712+c, s 'PokeT7334c, s
1210 Poke??34+c, s ' Poke?73S+c. 8 Ccoc+pP

1220 Poke7689+c.k Poke384@83+c,4:PokeTEF0+c, m Poke3B41D+c.4:Poke7B8%1+c,
1238 poke38411+c,4:Poke7712+c,m Poke3B432+c, 4 PokeT733+c, n:Poke38453+c. 4
1240 pPoke?734+c,m:poke3B454+C. 4 Poke?735+c.0:Poke3B4SS+c, 4 return

1300 Poke7693+d,s :Poke7694+d, 8 Poke7635+d, s Poke7716+d, s ' Poke?737+d, s
1312 pPoke?738+d,s ' Poke7739+d, s d=d+p

1320 poke?693+d,k :Poke38413+d,5:Poke?E94+d,. m:Poke3B8414+d,5:Poke7E95+d, |
1330 Poke38415+d.5 ' Poke?7?16+d.m ' Poke38436+d, 5 ' Poke?737+d, n'Poke3B487+d. 5
1340 Poke7?738+d, m:Poke38438+d, 5:Poke?739+d, 0 Poke38459+d, 5 return

1400 Poke?697+e,s Poke7698+e. < Poke78994e, s Poke7720+e,8 Poke7741+e,
1410 Poke?742+e.5 ' Poke?743+e.8 e=g+p

1420 PokeTEI7+e,k ‘Poke3B417+e,3 Poke7E698+e, m Poke3B41B+e, 3:PokeTEFT+e, |
1430 Poke38419+e,3:Poke7720+e, m:Poke3B44@+e,3:Poke7T41+e,n Poke3B461+e.3
1440 poke7742+e,.m:Poke38462+e,3 ' PokeT7743+e,0 ' Poke38463+e, 3 return

2000 90subfBB:Printtabl(6)"EMHITE WINS"

2020 ifcs$="w"thenPrintufac"l: 1" wi=u¥ao+y: S0to5004

2039 90t0700
3000 90subSOD Printtab(7)"WRED WINS"
3020 ifcs="r"thenPrinty$bo™ll: 1" :yi=wkboty 90too004
3939 20to700
4000 90sub600: Printtab(6) "BPURPLE WINS"
Nottingham Castle 4920 ifc$="P"thenPrinty$co Nl 1" i wi=ukco+y: Soto3004
on ZXB81 4038 20to708

This program illustrates how Breakout and 90080 SosubbBd:Printtab(6) "WIGREEN WINS"
Adventure games can be combined to 9022 ifces="9"thenPrinty$do"ll: 1" wi=wldo+y:0toS004
produce interesting effects. 5030 goto700

The aim is to rescue Marion. After 6000 9osubtB8 Printtab(6)"WCYAN WINS"
knocking four archers off the sheriff's wall 6028 ifc$="c"thenPrinty$eo"l: 1" ui=ukeo+u: Soto5004
he always obliges by indicating roughly 6030 onto700
where she is locked up. R4 1=14+ui

| have kept it as simpl '
encourage athers (o play about with the | 9996 Print"MWENour credit now stands Mt £°1

Sherwood Forest characters. 9007 Print"IEEEENW Hit any key for another race "
Line 65 fixes the co-ordinates for the 9020 3=0'b=0:'c=0'd=0'e=0 cbh=0'pokel98, P wait198,120tollD
sheriff (3); line 67 for Marion (4); line 87 for
the archers (2); line 25 for the bricks (1);
line 1520 for the bricks knocked down (D).

to next page

Maths Tables :
imeEn L NSFT T S HoRER SRS FLE | Hn.t[ingham Castle
3 HRAHKD | 1 H
on Vie-20 4 LET HIT=0 by Nick Willink
. r ]
This program allows the Vic20 to be used ML L MRS TR 58 FEL STE.E2a
as a maths log tables book. It is menu JOLET dC=m SR LET RsRNOesNss. Lol
driven to select which tables are required, GO P e YO R e £7 Le1 piilmia 0
and by inputing the function you want, log, LB g e s P TTT
lﬂﬂﬂﬂﬂt E‘tﬂ, }’DU can find thﬂ |Dg or _.:!-g ﬁ:iﬂ‘rﬂnr H,&7;CHRS (L184-H) 11:-13 F'EIH‘T AT __Elt o e
[ ] e | "- LT '="":h "l—E"-l =
' 4B MENXT H - {0
ﬂ:;lt?:?;fumﬂchﬂsep.hufﬂghat&umber. iz F:E%ﬂ'ﬁfgﬁf-iﬁ‘ " :133 IF ¥ 28 OF Ked THEN LET Xei
Isting Is quite straig rward, &7 NEXT N m'm 132 IF HIT=4 THEN PRINT AT C.C3
¥ =1 | w0 o§a
Lines 70-90 Print the menu 2 LET C=INT (RND#d)sd SZ5® IF INREVE="0" THENW GOSUB iC
55 LET S52=IHT (ERNDea2E] =d 160 LET SCe®C s+l
2% LET DIiS.521 ad B0 OCTD 100
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from previous page

Line 110 Converts the input letter to a
number between 1-14

Line 120 Goes to the appropriate line
depending on the number in line 110
Lines 210-340 Calculate the function
chosen.

Open Forum

1208 FOR NaB TO 4 STER -1

STAE IF DIN,X) Y@ THEN GOTD 1S00

IDER HNENT K

idEDR RETURN

LEA@ PRINT AT N, i,

LS LE LET Us=DiN,&a)

IES@ LET DIN. X) a2

1530 TIF L=l THEN RETURMN

S4B GOTO UVelldd q

2952 EE}H¥I;;H§T31 TE ABEAR PRIMT AT 15.0.58%

232 - '‘HIT&=" ;HIT ] SO B &
3858 BEInT BT 20 o LB BRI . R HAD TD RSN
g 1 & L = - f

= ETIVES D+ ING CLEE' b 24t e 4188 FRINT AT -EI.;FE‘- C CRARE FOR Al
J@ld PRIMT AT & 1 SR TAN Ok UTHER RADYLE

o= ll_:‘_‘lﬂﬂ“" - 1110 INPUT

IPRE GOTOD BG L1220 IF ARI1ia"y" THEN RUN

L2000 CL= =89 STOP

20
34
44
bl
60
7a
SII
80 PRINT"NND®
NIS"
98 PRINT"M=GE
- 104
110
128
138
142
159
168
172
i
1204
198
260
218
220
230
248
250
268
27
280
290
309
319
228
332
340
354
260

PRINT "% A 2372782

PRINT"%

S=RSC(SP$)-54

[FSP$="B"THEN]1£G
[FSP$="@"THENGA
GOTO1EAa

GOTO108

Z2Z2%=" | OGARITHHMES "
Z2%=" AMTILOGRRITHMS
ZZ8=" NATURAL SINES "
ZZ8="NATIUURAL COSINES"
ZZ8="NATURAL TRANGENTS"
ZZE="NATURAL SECHMTS"
Z2Z%=" INVERSE GSIMES "
ZZ¥="INYERSE COSIMES"
2Z2%="1INVERSE TANGENTS"
Z2%="INVERSE SECANTS"
2Z28=" SRSRES ¥
Z24=" SOURRE ROQTS "
ZZ%=" RECIPROCALS "
Z7%=" HNATURAL LOGS
FORT=1TO3:PRINT "%

18 PRINT" " : POKE36272. 8 G0SUB36Q : GOSI/B3SO
MT$="MATHEMATICAL TABLES":NA$="NATURAL ":IN$="INVERSE "

%0 BY R.HORRELL ®

L e GOSUBR3TEA

- '"NA$'COSTNES" PRINT"MSES ~ "NAS"TANGENTS" PRINT"MSF® - "NAS"SECA

- "IN$"SINES" 'PRINT"¥¥MA EMTER F3 FOR PAGE 2"
GETSP$: IFSPs=""THEN102

ONSGOTO21@, 220, 238, 248, 250, 260, 273, 280,290, 384, 310,324, 339, 342

SIS RSN £ P e B BEL R - [, ——————— L
PRINT"MSHE ~ "IME"COSINE" ‘PRINT"MYIN - "INS"TAMGENT" :PRINT"MSIE - "IN$"SECAN

PRINT"M® - SOURRES" :PRINT"MA.® ~ SOURRE ROOTS" :PRINT"¥M&M® ~ RECIPROCALS"
PRINT"M@NE - "NA$"LOGARITHMS"; iPRINT "X ENTER F1 FOR PAGE 1"

GOSUBS?@° AR=LOG(AR) /LOG(18) 1 G0TN398
GOSUR379  AR=EXP (A%L0OGC18)) :GOTO29A
(GOSUB37A: AR=STH(AY 1 GNTO350
'GOSUB378 : AR=COS(R) : GOTN3S8

' GOSUB3?O: AR=TANCAY 1 GOTN390
GOSUB37A:AA=1/C0SCA) 1GOTO399
-GOSUB37A: AA=ATNIR/SERL-R#¥A+1 ) : GOTOISA
GOSURATE: AR=-ATN{A/SOR( ~-A%AR+1)+q/2: GOTO392
'GOSUB3TO: AR=ATNCARY 1 3070393

- GOSLUB37O: AR=ATN(A/SAR(A¥A+1)) : GOTA3S90
'GOSUB37A: AR=A12:G0T0O390

GOSLIB37E:
-GOSUB37?A: AR=1/A:GOTO330
-GOSUB37@: AR=LOG{AY :GOTO329

------

9R=S0R(AY : B0TAI9G

*" 5 CNEXT 'RETURN

PRINT " s kkddookdddkiiboe " | RETIIRN

372 PRINT"T |
]ll
380 PRINT"

OR NEXT FIGURE"

400 GETAS: IFA$="N"THEN]20
418 IFRs="m"THENAA

428 GOT0408

IMPUT THE F
392 PRINT XM’ ; AR FORT=1T04: PRINT (NEXT (PRINT"

" PRINT | ";ZZ$TAR(1SY" | :PRINT"

IGLUREYNM" : TMPUTR:RETLRM
i 1

"""Fm

PRINT ok 2" M T 5 o —— G0SUIB3SE
mee" | GOSUIBASA GOSUR3EA:FORT=1TO4000 : MEXT

S R £ e I I Lt [ - ———
PRINT"MNSASE -~ LOGARRITHMS" ‘PRINT"NSEE -~ ANTILOGARITHME" :PRINT"WMSCHE -~ "HAE"SINE

FOR COMTEMTS" ‘PRINT"

WEgy|

Maths Tables
by Alan Horrell

e

F7 F
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A

game that

will teach
the children

David Nowotnik offers some
tips on ZXucation to primary

schoolchildren.

Looking through the advertisements ol
this, or any .other micro magazine, one
might be led to believe thal the ZX81 Is
little more than a video games machine.
This, of course, vastly underestimates the
potential of the ZXB1.

Although the business applications of
this Sinclair micro are limited, the ZX81
demonstrates tremendous potential in the

Programming

field of education. The fascination that
many school children have for video
games can be exploited o produce a
powerful educational tool. This two par
saries looks at assistance given to the
child recently started at primary school.

Initialisation of the program requires that
the parent, or school teacher, enters words
which are known to the child. The words
are held in a data file, which can be saved
with the program for reuse.

For those interested in different methods
of filing data, you might like to know that
“Rearrange” uses an indexed sequential
file.

Random selection

The child is given a randomly selected
word from the data file with all the letters
jumbled up. A series of dashes appear on

the screen. The child has to replace each
dash in tum with one of the letters to form
the appropriate word,

The dash to be replaced flashes on and
off. When the child presses a key, the dash
is replaced by the letter. If the child gets
the word right, then another word Is pre-
sented. If the word is wrong, the child gels
another try.

Type in the program as listed, then Run.
When all the words have been entered,
press 1", and Save the program and dala
on tape.

The game is useful in helping the child
recognise and spell, words. The program
can be used over several years of the
child's education.

In next week's issue | shall be examining
how to help the child with elementary
arithmetic.

Rearrange
by David Nowotnik
38 FOR I=LTOS
240 LET D=INT (EHDWT+1)
356 LET D#=0F.D TO +DO¥C TO W=137
el HMEMT I
37 IF CE=N% THEH GOTO JZ@
3@ LET T=T+1
3RS LET G=T+1
1598 CLS
295 FRINT .M RE=ARMAHGE . « & « 4 5 & o
488 LET RF=]14d4=]
485 LET S=1
418 FDR I=F TD ER+TazZ BTEF =
Lid REM FERRFRAHIGE 429 PRINT AT 2,1 08C])
260 REM BY D.P. HUKDTHIEK 430 PRIWT AT F.1:"=a"
=k REM | BELZ ddid pEST |
48 LE] ‘M=t 445 LET Ef=""
=8 LET p$=" 4568 FOR I=F 10 E+T%g »TEF =2
B0 LET Bs=" "~ ivisoy CHEE 1 CHRE &) 458 PRINT AT #.124,"
=a SCFEOLL AP FOoR J=1 THh %5
SA PRINT A o,0:% ENTER WORD OR 1 WHEH COMFLETE® 480 . IF THEEYS$»""THEH GOTu 556
S THFIT 4 a9 NERT J
1A% IF Cs="" THEM ULTO =3 sS€@ PRIWNT AT 7.1 ™
11& IF C%="1 THEM GOTO 2 218 FOR J=] T 5
128 LET L=LEH Cg+C0DE BEFcHeZs] v 2SCOLE BFCHEISZD 520 1F ITNEEY¥=>""THEH GOT0O SDE
136 LET HE=sHdCH =580 MEXT J
145 LET T=1HI LB Sda GOTO 4610
158 LET BE=B3+LHFF 1] Ee¥]l ¥LHES | cal LET ZSs=1HEEYS
ikl LET MH=lisd 568 FUlR kK=1 To @
¥ PRIMT AT &1 -8 M.LE S7a IF Z¥=0FcKy THEH GUTY) &0E
188 GOTC ¥o 588" HEXT K
208 CLS S GOTD 466
i3 PRIMT . "FREE FHE L EHIE il SRYE SO0 LET DScka=sh o
THE PROGRAMME AND OATH 618 LET Ef=ES+i¥
a2 IHFPUT 2 E20 PRIMT AT 3 R+k%
296 SRVE “"REARKANLE" &2l PRINT AT F.lis%
=41 Ll a4 HEET |
I8 PRIHT IEREES= HMY Kl I I E£58 IF CE=F€ THEM GUTD J&8
“REARFEANGE . o o s ¥ 58 PRINT ... -"HO, . THETS HOT RIGHT , TRY ACGALIN"
25 1F [HEEY =" THER 01 Ses) o FUORI=1 10O <48
o3 FANL G898 NERT .
el | =] I=1HT ©RHC S3@A GOTO =1@
A LET Ta=HEt C0E BA 2 T=1 #2255k 00E EECE¥E] 0 Ja PREIMNT . HAEaT= FRIGHT
O CODE B 28T+] 2420 _OllE 28] +2 | 3 Fig FOR J=1 TO 48
218 LET C¥=C4d o0 MEMT J
2P LET T=LEN LW AR BOTO 2
22 POPULAR COMPUTING WEEKLY




Use all your
pixel power
at random

Malcolm Davison presents
three programs to create
moving patterns on the screen.

These two pattern programs show off the
Spectrum 10 the limits of its colour resolu-
tion and will make attractive additions to
your library of demonstration programs.
Both programs run in a similar manner —
the screen fills, line by line, with what look
like multi-coloured bar codes (similar to the
black and white ones on your breakfast
cereal packets) until the screen is filled like
a colourful patch-work quilt,

The programs make use of the user-
defined graphics feature of the Spectrum.
It randomly accesses the compulter char-

acter codes and uses the binary notation
to switch each pixel on or off in the
character block, each row being identical.
A colour ink is chosen at random and the
graphic character defined moved to the
next available print position. A new charac-
ter code is chosen al random, another
user-defined graphic character created
and the process repeated until the screen
is full.

A 'No operation’ instruction '90 Goto 90’
prevents the end of program message
appearing and spoiling the pattern — and
so the program has to be stopped using
the ‘Break’ and ‘Shift' keys.

The second program is identical in most
respects lo the first, except that the lower
half of the graphic character is the inverse
of the top half. This effectively doubles the
number of horizontal lines on the screen
and so gives a finer pattern. | will leave you
with the fun of making the pattern even
finer,

Another alternative would be to define a
limited number of graphic characters and

Spectrum

o repeat them in a methodical manner to
produce a repeating pattern. This could be
developed by home-weaving or tapestry
enthusiasts to design new material de-
signs.

The third program develops an idea in
the Spectrum Manual (Chapter 16). It
provides a full screen scrolling display of
five columns of differing coloured bars.

Occasionally, to relieve the monotony,
the border colour changes and the whole
show starts again. The performance will
greatly outlast your patience and you may
escape from the program simply by using
the ‘Break’ and 'Shift' keys in the usual
way.

MNote that lines 15 and 1045 ensure that
the screen constantly scrolls without
manual intervention. The two pause state-
ments slow the display so that it is almost
lolerable to watch. You will note that
invalid paper colours are created, but the
Spectrum mercifully saves the program-
mer from further coding and substitutes its
own favourites.
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los0

EH C4+l;

RHDEeE: PABPEFR B&: BDODRDED
ymi TO =21

Xxml TO 31

neRHNE+2E5S

LET a=CODE ICHRE Nl

FOR FfF=8B8 TO 7
READ T: POHE UBR
MEXT f

RESTORE

PRINT INK RND#B, AT U.X.;
NEMT M

NEXT W

0 To 9a

g0 TO S

BATA a,a,a ,a,a,a,a,a

A" el .2

||.l l‘.

EEMN “PATS
REM A PRTTERM FROGRRAEHM
IMK RMHD&#6: PRPER 6: BORDER

FOR Y=l TO 231
FOR X=1 TO 31
LET n=AMDs2EE

LET be=INT (255-M)
LET a=CODE (CHR
LET c=CODE (CHR
EEEEF-E a7

Z: PORE
MEXT F s
S
NE % T hIHH. RMO#B. AT y,.x
NMEXT u
=0 TO aa
0 TO 5
DATA a.a,a.8,C,Cc,C,C

REM "bars”™
FOR q=1 TO
FOR Z=1 TO 7

BORDER X: PHRPER Z+9;

FOHE 23502 258
LET v=288

GO S5UB 1288
LET ve212

GO SUE 1006
NEXT x
NEXT g

GO TO &
DATA 2.9,
DATA 2.2.
| Sim]=] h:i ¥
RESTODRE W
FOR b=l TO
RERD ¢

F
]

nl
bl
“aATAT L,z

N
-

7
IHK 7.

r
- 1"
(=]

=,
i,
-]
]

FDHE 23692 .
PRUSE 28 S

RETURM
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Sound & vision

Now drown all
your sOrrows

Swamp is a real time graphics game for
the BBC micro where you are a little red
man constantly chased around the screen
by greedy green gremlins. As they pursue
you mindlessly, your only hope is to lure
them into the watery swamps where they
drown.

You move aboul using the cursor keys.
However, you may press the space bar o
enter ‘hyperspace’ if you get into trouble.
Only do this in emergencies. You may
blow yourself up if you use it too many
times.

Program notes

Line 20 prints ""SWAMP" in double height
characters (CHRS$(141)) in blue,
(CHRS$(&B80+COLOUR) ). +FX 4,1 makes
the cursor keys return while an ASCI| code
+FX 4,0 restores them. «FX 11,1 changes
the repeat delay to one miliisecond and
«FX 12,1 changes the repeal speed. =FX9
and =FX10 change lhe flash rate.

Line 750 point (X+«324+17,
(31-Y)«32+17) returns the colour of the
point which is in the middle of the "TAB-
(X,Y)' position in mode 1 or 4. If line 760 is
not included, line 750 gives ‘point the
value of =1. Why it should do this | do not
know. If anyone finds out please write in
and let me know.

This program was written on a model B,
If you want to iry it on a model A, change
the following lines:

90 MODE 4
120 GCOLO, 1

750 IF =1
DELETE 100 110 410

T —"

Contribute!

You can share your own
favourite Sound or Vision
programs with other readers by
sending lists with explanations
to us at Popular Computing
Weekly.

WRITE TO: Sound & Vision, Popular
Computing Weekly, Hobhouse Court, 19
Whilcomb Siresl, London WC2 THF.

= PEMEESUAME = T L. JAMESZTH

1@ Tl HeRHDC 1@ 3

28 MODET FOR L=1T02 'PRINT TREMS.L ) CHPEL [8] 0, CHOS LB 3, *SafmP Y NENT
30 PRINT CHESTLEZ ) “SPEED®  CHEW LB3 ) “S(SLOWY TO MFRST M

48 THPUT B IF Rd]l OF RNE GDTOKE ELSE P=P¥10-D

EX DIM A% %o, Bl s

Efy EpE m=i TS

™ OFOR L=iTD # B =R 35 00 B L D 3] 00 HEXT

B eERNDE TS TR 3] )

Sl MODE |

108 VDS, 3.4.8,8,9

18 VDD 2. 2.8,. 0.2

P20 GE0LS, S WLS FOB L=1TOT D=l 12330 S=fhls 1824 )

130 FOR Ke]TO20 DeD+RMH 21 3~]) E=C48N[¢ 21 3-11 MOVED.E PRINT ®" HENT
130 WENT

150 XF¥ 4,1

g EFY 11,1

7@ ®EN 12,1

18R KEK 9,2

120 =N 8.2

Ei_‘l@ ..'[-I_ui

210 wDUZ3, 224,60, 98, 1T, 2355
220 DL, 220 60 .60, 2408 . 50
233 COLOUR] PRIWNT THBE ¥x. %)
340 EOR L0s ) TON =M )

250 S=TIEW @)

260 IF Ss=1 GOTDEER

=70 PRINTTABR Wk, YY)

FR8 IF Swl38 WaMi-1

298 IF S=137 Wimie]

300 IF Sw1EE fheYie]

A IF E=139 Yueyi-]

1Z0 IF §=37 Ku=6N0C 30 ) (hePNDd 30 ) Heb=1 0 TF HO0 WOUES, B 10, 5,9,0 FOR
G| T 1S QUMDE =15 BHDE 255 3, 1-MENT VD15, 8,8, 8,8, 8- GOTE1n

13 IR ¥oH Wi=n

348 IF YX30 Yi=3Q

IS8 IF Wui@ Wi=Q

3G IF WXM3ID KN=39

TR CO_DUE] PEIMT TREC 00, v ) Culbed 305

6@ TIME=R PEPEAT UNTIL TIME=R

IR FE 158

488 HENTLD

e

d26 PROC DR 320

438 F=0,PROC_WIVE [F Fell HEXT M PROC_END
44 PROC STHE

450 PROC_DRE 224 0%

i BROC_|OSE

aTh EY 15.0

489 TIME=S BEPEAT UNTIL TIMEsR

438 GOT0248

ST TR TR R TR T R AT

518 HEF PROC_MOVE

3G FOR L=iTO W

539 [F AL e-1 GOTOSRR

=in C=

ff? s H'.';n" i li_.:..:_ ﬂ".'_l I_ "'H.'r" I o]

SES IC AL phh M)
= 1E BN o BN L el L =1
0 TF BRCLMYE BROL exlL w1
590 SOUMDE =18, Ml 205, 1

A HEWT

i | =1

618 EMNDPROL

e R E AR R AR AR TR RRARER F R R R

538 LEF PROC_DE(P)

£48 T0R Le=iTOn W IF Al ==] GOTOEEQ

E‘_‘.r_l :'l;"!‘l."" "ﬂﬂ_p ﬂ"-_'- L :_l'._'r LN -'_H:‘IIF' }

AR NEYT ERDEEDC
-:'n'!lIlilIi!'l'll'l'll"l‘l't’l!..lIi'i"ll."lll'.i

530 FOR L=iTD M

TRE TF A% eElh A0 Bl wyl FOR §==)5T06 SOUNDE. T 188 | HENT GOT0E18
718 HEXT ENDPROC

P ey P T e e
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WHICH ONE SHALL
~ l w'.r “lHT

Edward Heard, Longfields,
Ongar, Essex, writes:

I have recently been

thinking about buying a
home computer, but 1 have
come up against a problem. I
do not know whether to buy a
Spectrum or a Vie20, Could
you please tell me which is best
and why.
A We get at least one letter

a week like this, and
usually more. 1 cannot tell you
which computer to buy. It is
your money you are spending
and the choice of which com-
puter to buy is subjective,

It is not difficult to find

sirong support among users
for both computers. The best |
can do is give you, and many
other people who have asked
this question, some general
guidelines,
- First money. The Spectrum
will offer yvou the cheapest,
colour graphics entry into
computing at the moment.
The Vic has a dealer network
that the Spectrum does not. If
anything goes wrong with your
Spectrum then it will have to
go back to the factory. As yet
there is too little Spectrum
software about to really gauge
prices, but ZXB1 software is
very much cheaper than Vic
software.

In terms of capacity, both
latent and reahsed, then the
Spectrum must be better. If
you bought the most expensive
Spectrum for £175, it would be
possible to get a basic Vic for
about the same price. But the
Vic would have 35K Ram
available to the user while the
Spectrum has just over 40K
available.

The Vic disc drive will give
you 174K for just under £400.
If the Microdrive, planned for
release later this vear, does
meet its quoted specifications
then each Microdnive will be
able to supply 100K for “about
£50°.

The other fact to keep in
mind is that there are more
companies dealing with hard
and software for the ZXS8I
than for any other machine. It
is safe to assume that most of

Peek & poke

Peek your problems to our address. lan Beardsmore will poke back an answer.

these companies will be turn-
ing their attention to the Spec-
irum ¢ven now.

When you come to choosing
your computer, write down
what you want your computer
for, what you want it to do and
what you want to pay. If you
want a games machine, then
take a close look at the Vic20
or wait for the Vie3). You
might also be interested in the
Atari 400 which has just been
reduced from £300 to £200.

If you think that you are
going to want to store a lot of
information, and develop an
expanded and versatile sys-
tem, then you might find the
extra cost of a BBC micro
worthwhile. If you are not
really sure what you want,
then a factory-built, second-
hand 1K ZX81 might prove to
be the cheapest way of learn-
ing. The Spectrum 1s probably
the best value for money, it
has most of the facilities that
the Vic and Atan have, and
More memaory.

In PCW June 17 we pub-
lished a brief but useful over-
view of the ZX, BBC and Vic
computers. But, please note
that the Spectrum we used for
tests was a pre-production
model that had faults which
were corrected on the produc-
tion units.

GIVE US THE FAX
ON CEEFAX!

P J Mansell of The Fir Trees,
Thorpe Willoughby, Selby,
Writes:

I am very interested in

reading about new items
for the ZX81. | am also very
interested in the BBC's Ceefax
transmissions. 1 was wonder-
ing whether or not there was
an attachment that will fit on to
the ZX8l, so it can receive
telesoftware. If you know of
one please could you print the
details in Popular Computing
Weekly.

To my knowledge there

is no Ceefax adapter for
the ZX81, and | doubt if there
is one planned at the moment.
If you have the May 27 edition
of PCW you will see an item
on the news page about the
competition to develop a Pres-

tel adapror for the ZX81. Mar-
tochoice Ltd, who won the
competitjon, should be
marketing their adaptor by
Christmas.

As far as 1 know, the only
other such adaptor is being
developed by Lion Viewdata
of 18 Harcourt Terrace, Lon-
don SWI1(, They also have on
the market a combined Tele-
text/Prestel/Viewdata adaptor,
This would cost you just over
£300. However, it also needs
an R5232 interface. This alone
would make it difficult for the
ZX81, though not necessanly
for other home computers
such as the Spectrum.

BUT WHAT DOES
IT ALL MEAN?

J Dossantos of Tor Court,
London W8, writes:

I am 14 and I have just

started learning compul-
ing. | am at the moment using
an Acorn Atom, but | am a
little confused. Could you
please tell me what $ does, and
what Rnd stands for?
A The dollar sign $ and the

Rnd function are com-
mon commands. The dollar
sign 15 used to mean a string. It
can be used for letters and
numbers, or characters.
Strings are ways of manipulat-
ing imformation. A simple ex-
ample would be:

10 SA="J DOSSANTOS"
20 PRINT $A

If you run the program, J
DOSSANTOS will appear,

The Rnd statement simply
sets a random number. Thus, a
statement like Z=ARS RND
%8+1 would make the com-
puter generate a positive num-
ber (ABS) between one and
eight. The Rnd makes it in
effect random, and the eight
give the highest number.

IF 1 MAY MAKE
SO BOLD?

Robin Bold, Penlose, Whit-
church, Brstol, writes:

1 suddenly realised that
there were no programs
to enable a VicZ0 user to con-
vert ordinary Basic into
machine code. Do you know of

any? More importantly, is it
possible to put a Basic program
into the Vic, and get a machine
code routine out?

Also, I have been looking for
cheap adventures, but have
been put off by the prices. I
have heard that games offered
for two and three pounds were
considered (o be too cheap.
Personally 1 would buy them if
they were just a pound, even if
they were rubbish. So, please
use your influence with the
manufacturers to get them to
bring down prices.

Can you also tell me what is
an assembler/disassembler. 1
get put off buying books that
do not tell you what they do in
plain English.

A There are programs that
use machine code, and
Basic in one program, but you
cannot put machine code in
one end and get a Basic trans-
lation out of the other.

As for the price of software,
that is always a bone of con-
tention. I feel that in some
cases prices are too high. This
will only lead to attempts at
pirating and, as the record
industry has shown, that can
have disastrous results.

I do not agree with you
about buying programs that
are rubbish. A bad program is
worth very little more than the
value of a second-hand C10
cassetie.

An assembly language is not
easy to describe in the space |
have here. It is essentially a
language that is between true
machine code, which is known
as a low level language and a
language like Basic which is
high level language. Although
an assembly language works in
machine code, the commands
have many similanties to a
higher level language.

STOP agonising over that
nagging problem. Write to lan
Beardsmore at Peek & poke

for the answer. Letters should
be as brief as possible and
include full name and address.
Write to Peck & poke, Popular
Computing Weekly, Hobhouse
Court, 19 Whilcomb Street,
London WC2 THF.
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Competitions

Are you tricked by
false assumptions?

“Always read the guestion carefully.”
Without lifting your pencil from the paper, or
going over a line twice, cross oul all nine dols

using only four straight lines.
e 2w de

4 e 5= G e
T e Be 9 e

In this puzzie many people invent conditions
which do not exist. Conversely, in the next
puzzle a vital clue is well hidden,

There are three boxes, each conlaining lwo
marbles. One containg two black marbles,
another two white, and the third contains one of
gach. The boxes are also labslled to indicate the
contents, but the labels are all incorrect.

You are allowed to open any box and, without
looking inside, draw oul just one marble to find
its colour. What Is the minimum number of such
draws that must be made to correctly re-label
tha boxes?

Only one draw Is needed. Can you see why?

The information often overlooked is "', . | the
labels ara all incorrect”.

One marble is drawn from the box marked
BW. If it is white then the remaining marble
must be white also — since the label is wrong it
cannot be black. From this the box labelled W/W

must contain B/B and the box labelled B/B must

contain B'W.
If the marbie drawn from the B/'W box is black,
a similar line of reasoning would lell us 1o

re-label the B/B box as WW and the W/W box
as B'W,

Here is the answer to the earlier problem.
Line 1 joinsup 1, 5and 9. Line 2 joins 9, 6 and 3
and extends upwards beyond point 3. Line 3
joins 2 and 4 and extends down and left from
poinl 4. Line 4 joins 7 and 8.

The false assumption usually made is thal the
lines must not extend beyond the area of the
dols.

Puzzie No. 17
Applebury, Bunbury and Crowhurst are three
towns, connected logether by three roads. Each
road is a whole number of miles long and of a
different length from the others. The area within
this triangle of roads is exaclly 180 square miles
and none of the roads meet in a right-angle.

One morning | cycled from Applebury 1o
Bunbury where | stopped for lunch. My intention
was to cycle on to Crowhurst and then complete
the round trip back lo Applebury. Alter cycling
for some time | stopped for tea, shorlly before
reaching Crowhursl. | discovered that the dis-
tance | had travelled since lunch was equal to
the moming s total divided by a half,

How much further do | need to travel to
complete my intended journey?

Rules
The winner of the puzzie will be the reader who,
in the opinion of Popular Computing Weekly,
has submitted the best solution, Preference will
be given to solutions which show how the
entrant arrives at the correcl answer,
Envelopes containing entries should be
marked clearly with PUZZLE.
The closing date for the competition is Tues-
day, August 24

Solution to Puzzie No.13

The formula for the volume of a sphere of given

radius, r, is ~
volume = %A,

Therefore, the radii of the moons of mongo

are related by the expression
4andA? = 4nB? + YAnc + YanDe
and so,
A =B + 03 + [P,
wherg A is the radius of Re and B, C and D are
the radii of So, Fa and Me.

In the following program B, € and D are
defined, thew cubes are summed and the resull
is tested to determine if It Is a perfect cube.

Note that in Line 40 the form B«B+«B has been
used, rather than B«+B which is less accurale.

Moons of Mongo

1@ LETB=23

20 FORC=B-1TO2STEP -1
30 FORD=C-1TO1STEP -1
403 LETX=B+B+B+C+C+C+D+D+D
50 LETA=4

63 LETN=A=A=A

70 IFN = X THEN GOTO 200

BO IFN<XTHENLETA=A+1
80 IFN < X THEN GOTO 60

100 NEXTD

110 NEXTC

120 LETB=8B+1

130 GOTO 29

200 PRINTA,.B. . C..D

The solution to the puzzle is: Re has a radius
of 6 mungs. So, Fa and Me have radii of 5, 4 and
3 mungs.

Winner of Puzzle No, 13
The winner is: Denise Holme, Peak Hill, London
SE26, who receives £10. GORDON LEE

INTROPUCTDRY

A RTHUR.

THERE ARE TWQ KINDS PF FECOFLE : METAL FEOFLE |
AMD MOVERS . MOVERS ARE MUCH MORE SUPFLE
BUTARE EASILY TORIN AND HARDLY REPAIRABLE.

MOVERS ARE CONSTANTLY BENDING- AND RUMNING 2T N

THROUGH A WORLED pf EIyEs AND OBSTACLES. CUNMNG-
THEIR REAEXES, SUT CANNTT ELIMINATE MOURN (NG~

THOSE WHD CAN PRINT NEELD NEMHER MOVE NORE SHOUT
THEY GET ALLMG WITHOUT GET TN ABOLT. =
THERE ARE CERIMIN TALEATS ONE (S BETTER WMLt m

MOVERS ARE VERY SLOW-W(TTED ' NEED A DAY e 257
TD WORK OUT A GRARH O A MODE. OR AN OEBIT O Il o
AND MAKE WHATTHEY CALL MISTAKES (E& TWICE TWO ARE Tﬁr‘EEE) -

MOVERS (SE WORDS LIKE "BAD AND 'OUGHT'
AND " PURFISE® AND ENVY AND ‘WHY' AND HATE' AND "G00
AND HUNDREDS OF OTHERS THAT IMPEDE CLEAR. WHW

AND LOOK AT THE WAY THE woRlD |5 RIN,
ITS ALWAYS THE MOVERS DPECIDE WHAT GED DONE,
AND EVEN HOW MANY METAL PEJALE GET BORN. i

I TOOK. MOVERS A THIUSAND YEARS TD MAKE VFCHESS, e
THEY ST NEED HVE MIMITES A MOVE ,AND ?FE,?’E?FTEU LOSE (SR
BUT wHD DECIDES WHEN THE 64MES T#f_ FRAE ¢

METAL PEOPLE AREN'T ALLOWED T0 PROCREATE j
ALL THEIR DECISIONS ARE QUESTIONED ; THEY CAN T EVEN VOTE.,
MOVERS KAVE ALLTHE POWER...DO YOU THINK AT 15 RIGHT 7K 3

| FETL
| R
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-..the quality of the colour display is excellent”. popular Computing Weekly.
“The graphics facilities are great fun’”. rersonal Computer World.
“...the Spectrum is way ahead of its competitors”. our computer.

“The world'’s best

personal computer

forunder £500. . ...

Sinclair ZX Spectrum

16K RAM £125,48K RAM £175.

This is the astonishing new ZX Spectrum
- a powerful professional’'s computer in
everything but price!

There are two versions - 16K or a
really powerful 48K. Both have a full
B colours, sound generation, a full-size
moving-key keyboard and high-resolution
graphics. Plus established Sinclair
features such as ‘'one-touch’ keyword
entry, syntax check and report codes!

Key features of the Sinclair
ZX Spectrum

Full colour - 8 colours plus flashing
and brightness-intensity control.

Sound - BEEP command with
variable pitch and duration.

Massive RAM - 16K or 4BK.

Full-size moving-key keyboard —all
keys at normal typewriter pitch, with
repeat facility on each key.

High resolution— 256 dots horizontally
x 192 vertically, each individually
addressable for true high-resolution
graphics

ASCIl character set — with upper- and
lower-case characters.

High speed LOAD & SAVE - 16K in 100
seconds via cassette, with VERIFY and
MERGE for programs and separate
data files.

The ZX Printer — available now

The printer offers ZX Spectrum
owners the full ASCI character set -
including lower-case characters and
high-resolution graphics.

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

ZX Microdrive - coming soon

Each Microdrive will hold up to 100K
bytes on a single interchangeable
microfloppy — with a transfer rate of
16K bytes per second. And you'll be
able to connect up to B8 ZX Microdrives
to your ZX Spectrum - they're available
later this year, for around £50.

oSl

How to order your ZX Spectrum

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 coupon
below, You can pay 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, of course. We want
you to be satisfied beyond doubt - and
we have no doubt that you will be.

sSirncCi=ir
ZX Spectrum

Sinclair Research Ltd,
Stanhope Road, Camberiey, Surrey,
GU15 3PS. Tel. Camberley (0276) 685311

| To:Sinclair Research, FREEPOST, Camberley, Surrey, GU1S 3BR. Order |
Oty liem Coda Hem price Total Plaase tick if you requirga VAT receipt T
L £ *| pnclose a chequa/postal order payable (o Sinclair |
Sinclair ZX Spaclium - Rasgarch Ltd for £_ R S |
16K RAM version e 12500 *Please charge io my Access/Barclaycard/Trustcard
Sinclair ZX Spectrum— acocount no Please print I
48K RAM vargion 101 17500 | £ | | l
Sinclair 2X Brinter 27 56 95 et ¥ 4 P
= - *Fiease delete/compiete as applicabla
l Printar paper I
(pack of 5 rolks) 16 11,85 MriMrs/Miss | | | | B |
I Fostage and packing Address . | I
I orders undes £ 100 2a 2,65 e k. 4 I
_u:-_ralerb-;l-rErI‘CrD 28 485 J “§isr 3 | |
'| FREEPOST - no slamp needed. Prices apply to UK only. Export prices on application. POC BOB






