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introducing the

ZX81
KLIK-KEYBOARD _

This is & full, lory kay MEinGg
"CE'['IIH:IEI'I: wilh reqal kf‘:’yr’. thal
fits in the recess”lelt aler
pealing off the axisting “bouch
sensitve mambrana H.’E':.'ﬂaﬂ. .

It offers the following advantages
@ Fits onto the ZX81 |
® Positive feedback from keys
® No trailing wires i
@ No special case“needed
® Elegant design with two colour legends

This 15 a most attraclive keyboard which will enhance the
appearance and improve the performance of your ZX81. Wiy
pay mone for an oversized keyboard?

Cheques/Postal orders made payable to: |
KEMPSTON ELECTROMICS, 60 ADAMSON COURT,
HILLGROUNDS ROAD, KEMPSTOM,
BEDFORD MK42 807,

Other ZX81 products include keyboard two-tone Bleeper £8.85
oullt, keyooard repeal key kit £2.93 + postage on bolh ilems

ZX81 kiik-keyboard kit at £22 .50, fully built at £26.00. Please add
70p for postage. Delivery 14 days from receipl of arder. SAE
im all cormespondence please. Propristor A Pandaal, B.Sc
P.G.CE

Ch . Id BERKHAMSTED'S
- COMPUTER
risai STORE
Waich this space for the real
computer BARGAINS every week:
EFSON MXBOft £355+VAT — EPSON
SRS, MX80 tractor only
; Vo4 VIC20 at
= ¥ c173+var E
T, VIC cass -“&M ]
\\ i
unit £39+VAT — range ~ si-  CALL
of VIC software. * = AUQSUE?'E
11 x 9% fanfold paper
at £16.50 per 2000 sheets

GENIE 1 & 2 (w £289+

VAT — All GENIE mods

expansion/disks/mem.
CUMANA disk drives at £199 single

and €369 double —

9" 12MHz monitors for

only £99+VAT (metal). L

ly ( :
OFFICIAL DEALERS FOR:
Nascom, Genie, Cumana, Vic,
and lots more — RING US NOW on

BERKHAMSTED (04427) 74569 or 5704

s 72113 HIGH STREET r
VisA  BERKHAMSTED HP4 2HY ——
—————— HERTFORDSHIRE Yordnsieid

HOBHOUSE COURT, 19 WHITCOMB STREET WC2

WHY NOT TAKE OUT A SUBSCRIPTION?

You can have Popular Computing Weekly sent to your 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.

subscription(s).
Please make cheques payable to Sunshine Publications Ltd.

| enclose E............
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¥ou can have Popufar Computing Weekly sent
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How to submit articles
Articles which are submilted for publicataon
should nol be more than 1000 words long.
All submissions should be typed and a double
space should be lefi between each line.
Pragrams should, whenever possible, be
compuiar printed.
At present we cannol guarantes o return
avery submiltted article, 0 please keep a copy.

Accuracy -

Popular Compuiing Weekly cannot accepl anmy
responsibiity for any erors in programs wa
paublish, although we will always Iry our best to
make SUre prOgrams work.
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Copyright is a vexed subject for soft-
ware writers and companies alike.

Mo one likes having their programs
copied and marketed without their
permission. Quite apart from any
guestion of royalties, there is a matter
of pride. The program which you have
spent hours slaving over is your baby
and no ocne else's.

Unfortunately, the legal position on
software copyright is far from clear.
There has yet to be a test case in the
courts to establish just what software
-::aiurl:I and cannot be protected by copy-
right.

Some software writers have tried to
get arpund this problem by taking oul
patents on their programs. But there
are some doubts as to the effective-
ness of this method of software pro-
tection.

There have been few reporied
cases of software misappropriation,
but this is no reason for complacency.

There is an obvious nead for some
form of legal safeguard for software
writers. However, for all the publicity
surrounding Information Technology
B2, there are no signs that the govern-
ment is doing anything to resolve the
problem,

Next Week

-._.:':‘-- l"‘----.._‘_._'- oy
-H-‘-‘-"‘_-‘:Il-:“_;:‘-‘-‘:

It"s a matter of life, or death, and the
very cells are under your command in
this exciting new game
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VIC-20 WITH 24K STACK sapansion,
AOM socketl and 3K hi-res, Dalasette
unil, machine code monitor, joy stick,
prog-ref guide, much decent softwana,
£320. Tl 0534 24043

COMPUKIT UK101 BK, casod, Mow.
man software manual, £150. Tel
(B0} BEO5S5E.

BEC ASTERDID BELT GAME — with
Free Pair of Paddies fhrowm inl
E11.50, Electronics Appiled, 4 Oro-
mors FAoad, Camickfergus, Co Antrim
BT38 7PL

ATARI plus Combat, Superman,

FLOWCHART Tempésias D0p, C15
Ispes — 4 lor E2. List of and
softwary; Kasmas , o g
pice Avenue, Morsich MRS SR

THREE MACHINE CODE GAMES tor
e ZHE1-168, — i mat

WO
way arpund the mare bafore tha

gnouls calch you — or o & “'powers
pll” and chase theml Also Space
Figivier and Bridge Bombar, Al lor anly
£2.95 “Mindseye™, 12 Norh Grove

Natdonal ZX Upers Club, PT, 44-88
Earlz Court Road, London WA GEJ

BBC COMPUTER, Model B. Complatn
with 30-hour Basic, Some lapes. books
and magazrines, T400. Tebephone
Thistlsdon 735

LARGE KEYBOARD 3XK PET plus
2040 disk drive with owar ES00 worth of

Classified

Software, £950. Tel Buckingham
3346,

IXA1 18K morigage program, gross
and nefl monthly repayments. Faduc-
ing piincipal. Estimate effect of inflation
€1 redlooats, £4, Contact Dy, Pickup,

Tz,
: mwmnz:%we
- Qﬂﬁmﬂb b L1105 18

! m,.nmum
i Hhh Streed, Evosham,
Worca, WR11 40T,

ZXB1 for sale with power supply
manual, £50. Ted: Raindord 3141,

ZXB1 complete plus 1K tape (B
gamas), £40 ono. Ring 01-887 3228
owonings bafore 10 pm

BLAST THE ALIENS on your 18K
ZXB1 with M'C Siardfire program on
cassathe, £3.95. Pau Coopar, 26 Stray
Road, Appistros, Village, York

Bng

281 16K Ram, printer, PSLUL books,
manuats, wads, separabaly or Iogethar,
E110 ono. 0Z7-870 264,

ATOM, fully expanded, FF' ROM, ViA,

tcolbox AOM, PSU, perlec onder,

£200. Mr P. Jowsey, Prospedt Housa,

Whiting Bay, lsla of Arran, KAZT BPRA.
SAIpeBT

ViG 1 Danassatbe, BEQENCET,

Book and 50+ compuling MBQATINSS
£200. 01-328 1122,

ZX81 BLEEP. Provides audible
Tepdhack. Improves your kayboard |
chaaply, fits inside. Simple plug-in,
g soldaring connections. Axds fas-
ier mofe BCCUMARE DROQRAMIMENG.
£8.85 includes |nstructions,
PEP+VAT, Fulcrum Products,
Drapt, W, Hillside, Steep Lana, Fir-
don, W, Sussex.

LX81 ""BASIC EXTRA'': INPUT

(Bashing curgor, prinks on scroon),
READ, RESTORE, DATA, AUTO-
SCROLL routing (pressents arfors), £4.
b Whitheld, 88 Bramblebury Foad,
London SE18 (a0 for detals),

Z¥A1 (186K} FREE PROGRAM. Sand

cassatle and sae 10 Mick Godwin, 4

Hurbur Crescent, Eysmouth, Barsick-

ahirs.

IXE1 16K LIBRARY IIJEJL

600 antries with shaif Ma: +%

code 8o by Authar Thle, F‘THTI':#I-IFH

categores, Ficticn, Mon-fiction, sic.

Can b modified for ofher listings
. Cassette, ©5. Durst, Coltscomba,

Swarloed, Cheon.

{maching code), Dodgams Braakoul —
£8 [inc.). Cassette B (Model B only)
Pacman (machine code) 30 Mare —
£5 (inc.). Both casseties for £3 finc.),
From B. Cridland, & Bownass Avenu,
Fisetwood, Lancs FY7T 8PA,

INVOSCES AND STATEMENTS

ol programs logether with penerated cushoe-
of T for peeducisg crisp asd efficient
Bursinss iraces and monihly pirlerments on
your fise pringer. Ml caliculstions including
VAT mulomatc and provisos for your own
MEISIPES 05 T kT produced Eriss
Mioans cards wccapoed, Jasd cheguns or Pl
of chedfl cand ember loc

CASIO FX-B0ZP programmabde-
calculaior. Alpha-numeric display.
Marwal, libwrary, BaNSiEs and
wallal included. Worth ET5. Mearly
ri, £50, 01-328 1122

P-E-P, the Program Enhancemant
Package for the ZXE1 (18K), 7 fantas-
tic nerw leatures jor your basic prog-
rams, Only £4.95 from A. & A. S0FT-
WARE, 34 Bowrton Foad, Gloucaslisr.

CASSETTES FOR MICRO USERS.
High guality cased C15 wilh labals, Try
ben dor only £5 inclusies. Discouwnt for
quantity. Black Cat Elsctronics, 70
Kingston Foad, Leatherhead, Surey.
VIC-20 PLUS 16K RAM and CIN
cassathe unit with “'Spidars from Mars”
ROM, “Encouniesr” [16K) lape, further
software and books All new, E270,
Baxhill 221415,

ZX 81, 16K memory, plus handbook
£80. Telephons Kings Langley 67405
afker 5 pm.

HEARING IS o,
BELIEVING

ELEM B2 combis with most

home comguters alowing Bl apacines
scundd efiects 10 B hoard Thiough an
unmodilied lelmvision sel. Incrodible B
s, T Tolesound B2 wnit Sis SING:
LAIR S ZXE1 et reakasc soordg afecis
aven wih animaied Con=
L oeia I U] mﬁcﬁmm
Wit aligatcd clips. Tha Telesound B2
ready bull, complete with progrem for
the albowe COMpiseTs. oOss oy £RGS

el
COMPUSOUND

32 y Close,
Huddlmh% Bo8 OET

ZXBY 18K, full travel keyboard, £25 of|
software inciudng Delender and Asier-
oids. £95. Talephone Melksham
TOZGH4 amer & pm.

ZX81 16K, lapes, books. RAamseboticem
1D?I:ﬁﬂi:_| 3747, D85,

HANGMAN for 281 (16K), cassetie,
lnrge . E2.85. G G. New-
bowdd, 11 Juniper Fiss, Killamarsh,
Shatfiaid,

LXE1 16K “"Tomedo © sink The shps)
maving acroas ihe hoeizon, “Dunkik”
(maching code), fasl aclion, lerry (ha

berware the bombes. Bath on
cassotte, £4.00, G. Afan, 21 Pasth
Street, Edinburgh EH3 5DW.

2081 plus 16K FAM, manual, leads

plus packing, cassehios, aliogethor
£80. Talephors 0G1-780 04831

CLASSIFIED
ADVERTISING
RATES:

Line by line: For private indi-
10 words,

For companies, traders. and all
commercial bodies, 40p per word,
minsmum 20 wonds,
Semi-display: £10 per single col-
umn centimetre, minimum length
3 em. (Please supply AW as
PMT. Or supply rough setting
instructions.)

Conditions: All copy for Classs-
fied section must be pre-paid.
Cheques and posial orders should
armve al leasl two weeks before
tha publication date.

i you wish to discuss your ad,
please ring Alastair Macintosh 01-
530 3840,

Please contirue on a separale sheet of paper

... perwordsolowe you £, . .,

Pleasa cut out and gend this lorm to: Classified Department, Popuir Computing Weekly,
Hobhouse Court, 19 Whitcomb Street, Longdon WC2
L A R R R B R B O R R R R R R R R R R R DR R B R

 ® R R R R R R R R R R R R R R R R ENRRER R
r y
1 Here’s my classified ad.
: (Please write your copy in r.nplu_l letters on the lines below.)
[ |
[ |
[ |
[ |
[ ]
[ |
. I make this . . words, at ...
l Mame
l Addreas
[ |
|
: Telephone
L

L--------
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News Desk

21-938 3271

Helix ready to
flex their
micro-muscles

TWO new computer aids have
been produced by Helix Inter-
national.

The Computer Flowchart
Template allows the easy and
neat production of 19 fow-
chart symbols. These have
been chosen to conform with
the requiremenizs of both the
CSE/GCE examinations and
the ISO and British Standagds.
The template is flexible "and
transparent and costs Tipe

The 40cm stepped-edge
Computer Rule, costing-65p,
is designed 1o help read vom-
puter  print-outs, It incorpo-
rates a line reader and line
spacing and character/digit
gpace graduations.

Both are available from nor-
mal retml outlets or direct
from Helix International, PO
Box 15, Lye., Stourbridge,
West Midlands.

Sinclair profits

are soaring
PRE-TAX profits for Sinclair
Research are expected to rise
this vear to over £10m. This iz
an increase of £8m over last
year, Turnover is also up,
showing a five-fold increase
over 1981.

New £50 micro
challenges ZX81

WEST London electronics
firm Hi_natnnu.- it developing a
new microcomputer that will
cost less than £50.

The Binatone micro will
have 16K Ram, colour, sound
and a typewriter-style
kevboard. It will use a stan-
dard wversion of Microsoft
Basic. similar to the Dragon
32

The Binatone micro is due
to go on sale in high street
stores by the end of Decem-
ber. With anticipated sales of
400, (KM, Binatone is planning
to compete directly with Sinc-
lair’s ZXE1 and ZX Spectrum.

UMIST's
Microfest

THE Microfest "82 show wall
be at UMIST on July 24 and
25, admission £1 and 3p.
PCW will be there.

Ready fo roar into the markel place . . . the Dragon 32

Will the Dragon be
- " a hit or a myth?

METTOY next month laun-
ches its powerful new Dragon
32 micro,

This new home computer
with standard 32K Ram, full-
size keyboard, colour,
graphics and sound, will sefl
for less than £200. (See the
review on page 12.)

Built by Dragon Data — a
Mettoy subsidiary — the
machine will be sold through
the company’s eéstablished
high street retail owtlets.

Mettoy, whoe manufacture
Corgi toys, have for some
vears been concerned about
the erosion of traditional toy
markets.,

Tony Clark, managing
director of Dragon Data, who
describes humself as a micro
enthusiast of long standing.

explained that the Dragon had
been “designed very much
with the user in mind — we
have tried to make the thing as
Casy W use as posgible,"

Although early work was
conducted by Swansea LUm-
versity, the major design work
was carmied out by the PAT
Centre in Cambridge. This
company, a multi-discipline
contract research house,
started on the deésign in
September 1981,

Mettoy has an established
manufacturing base equipped
for high-volume production
and by the end of the year
more than 30,000 units will
have been produced.

The Dragon 32 costs
£199.95 and will be available
in the shops from August 2.

Disc drive
hits Beeb
add-on list

THE first batch of disc drives
for the BBC Model B micros
should be on their way to
customers by the middle of
July.

The 5% inch, 80 track, dou-
ble-sided, double-density discs
have a formated capacity of
100E..

The wnits are being manu-
factured by R H Electronics.

For the disc drives o be
used with the BBC machine
the micro must be modified to
incorporate the disc interface,
In the production models this
will take the form of a Rom.
The disc imterface has (o be
fitted by an Acorn dealer,

Cost of the disc drives has
not been finalised but should
be around £300. The disc in-
terface and installation cost
will be about £70.

According to Acorn's John

in demand . .. the Beeb drive.

Coll, 17,000 orders for the
drives have already been re-
ceived.

The dise drive is the first of a
series of additions for the BBC
machine.

Joysticks and, paddles
should follow at the end of
July and middle of August.

The first working 80 card
has now been completed and
the first production run cards
may alse be seen in August.

A speech synthesizer should
be out before the autumn and
the 16-hit card is also planned
for around the same time.

IBM computer
secrets sold
to Japanese

CONFIDENTIAL details of
IBM's latest computer have
been stolen and sold to leading
Japanese electromic com-
panies,

Eighteen employees of
Hitachi and Mitsubishi, six in
the US and the rest in Japan,
have been issued with arrest
warrants by the US Attorney's
office in San Francisco.

The accused emplovees of
the two leading Japanese com-
panies are alleged io have paid
more than 5648000 to an
undercover FBI agent in re-
turn for what IBM describes as
“imporiant technical informa-
tion™ relating to the new 3081
compuier and 3380 disc drive.

The information, provided
voluntarily by IBM, was used
by FBI agents’to trap the
accused,. The charges filed for
the arrest of senior executives
and engineers include the
general manager of Hitachi's
Kanagawa plant, Mr Kisaburo
Hakazawa.

Both Hitachi and Mitsubishi
have admitted that they have
been involved in the purchases
of technological information
from a Californian consultancy
COMMpRLnYy.

The Tangerine
disc is a hit

TANGERINE Computer Sys-
tems has launched a new com-
plete disc operating system for
the Microtan 65 computer,

Called the Tandos 65, it
comprises a low-cost disc con-
troller card, Tandos 65 operat-
ing system, disc drive connect-
ing cable and either single or
dual 40-track drives.

Tangerine’s Paul Kaufman
told PCW that he is delighted
with the response to the new
umits.

The costs (exclusive of
VAT) of the various parts of
the system are as follows: disc
controller card — £99; operat-
ing svstem — £35; disc drive
conneéction — £15; single 40-
track dnve — £219: and dual
40-track dnve — £399, Normal
28-day delivery applies to the
Tandos 65 system.

Orders and :nquiriﬁ to:
Tangerine Computer Systems
Lid, The Science Park, Milton
Road, Cambridge CB4 4BH.

8.JULY 1982
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MCROAGE ELECTROMLS

B B C Mmmmmputer System A’s and B’s in stock now!

Model A’s and B’s in stock

— ready for immediate sale.Call in, try them out.
All the products are the official versions, beware of imitations,

they will invalidate your guarantee.

BBC Machines Printers Acces.smes
Model A 5299 Acorn GP BOA Printer £199 Listing paper, 2000 shests £14
16K RAM 32K ROM Fu srhigh-  Lowest ever price! i +£4.50p+p) Cassettes per 10 £4
resclution graphi 1+£? p+p)  AcornGELOUA Pri £228 Disks, Dysan, top quality 51" per 10
Mode! "B 32K RAM 32K ROM £399 [+E4. 5I:I p +|:|]| £28.75
16 Cal 'li.-‘F'_':l:-"- : (+£7 p+p) Epson MXBOFTLLL Prints 3P £4.75
BRC Dk Intert 1I E£69°  model, dot matnx, gh res. gra £15
BRCB 'Il‘hﬂr: kit E£130°* 800132 chars per ling E#Sl £4.75
BBEC Single Disk Z?- e £235 HEA ﬁﬂ p+pl £3.50
100K, brytes [+E£2.50p+p)  All walh free infedta BBC Ma justc ES.75
.'u-.*.'.f.' ual Disk Driwe £389 Add £] for post and packagng
200K, b (4£2.50 p+p) xcepl paper £4 p4pl
BBC Cassete Player Includes DIN1o rosdl? £135 Book
EIR e £28 ooks
_—'__!!'. sy rrains ootian [+..E2 I:I"l‘l.'-'] ; e {+£3.50 E{gp‘g:l .'-".". 30 hour BASIC \ EE-IEG
j_. Irweteek £13(+£1 pJ..p] rrokete wilh dsoftwa Practesl Pragrams for Atom & BBC
§ ol e e N SO TN T Sl
g in your machine o nsiant g e Fark ga335 DOl FTOgra Ing o & Bl
upErading N Micec £5.95
(+£2.50p+p) o ormmingthe&s02  £1175

hasare oy Atom Software D o e

B[ s f TR AT

mﬁﬁf‘&%ﬁ?&'ﬁ"ﬂ%n .. MCAOAGE ELECTROINILS

135 HALE LANE EDGWARE MIDDLESEX HAS 9QP
Open Mon-Sat 9am - 6pm.Thurs 9am-1pm TEL:01-959 7119 TELEX 881 3241
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“Technically, he
was had!

s | processed an out func-

tion from my computer
express this morning. taking
my usual exit through port
W. H. Smith, | was vectored
towards the computer maga-
zine Ram shelving by a pgom-
ineént blue cover.

On page 0 at byte (0C2 were
the words BBC graphics.
Cirabbing a sample of this new
Rom, 1 dropped three bytes
into the lady's outstretched
hand and exited port W. H.
Smith on o bus Victoria
aireet,

Later, when all my inter-
rupts had been cleared. I scan-
ned the new Rom directory to
find several byvies missing —
namely no BBC graphics.

I trust this new Rom is
reprogrammable and will go
from strength to strength. Bul
I hasten (o add that vou should
avoid vectoring busy bits like
me into sacrificing my hard-
carned bytes in this way.

Dennis Long
Sharnal St House
Rochester

Keat ME3 8CJ

Save and load
—whose fault?

'Yel another letter on the
subject of difficulties with
Ioad and save on the ZXE17 |
really cannot agree that the
difficulties are anything like
those which were undoubtedly
experienced with the ZXB0,
We have a User Group here
in Hassocks with at least 20
machines in wse and our ex-
perence 15 that with correctly
built ZXE1s saveing and load-
ing programs to and from your
own cassette recorder 15 95 per
cent successful. Loading prog-

"rams saved on someone else’s

recorder is less successful due
to a variety of causes including
dirty heads, misaligned heads,
recording levels and tape
faults.

However, two of our
machines, both Sinclair-bult,
were supplied with faulis,
Having built our own

machine, and hence possessing

Letters

the circult diagram, [ was able
to diagnose one fault as a
solder bridge between two
adjacent pads. This had the
effect of diverting over half the
output signal into the input
{(Ear) circuit. Surprisingly, the
ownerihad saved and loaded
the PTOECAM.

The' other fault was the

“omission of a 47pf capacitor
from the ountput circuit

I altogether. Again, quite ama-
zingly, there was some signal
being recorded on the tape,
but it sounded as though it had
been played through wet por-
ridge and was quite impossible
to load.

Removing the solder in the
one case, and fitting the mis-
sing component in the other,
made two owners very happy.
Come on, Uncle Clive, buy
vour slaves some automatic
test equipment — [ dare say
someone could adapt a ZXE]
o do if.

P King
23 Fir Tree Way
Hassocks
Sussex BN& SBU

Fighting talk=up
guards and Atom!

In your June 10 issue of
Popular Compuiing Weekly
you invite comments abou
Open Forum. v
I have every copy of PCW
and [ like it very much, but
please, please, print a few
programs for the Acorn Atom.
I know that there are not many
of us, but surely the odd prog-
ram would not go amiss,
R T Adams
82 Baldwin Road
Crreenhull
Kidderminster

We've falled
our own test

In your May 13 Peek & Poke
column, [an Beardsmore
answered a guery on faulty
Foms in the Sinclair ZXEl
and described  two tesis o
identify the problem. Unfortu-
nately, his second test was
inaccurate and has led to some
confusion among our customn-
BT

I:'nr 10 PRINT 2%%32=1 he

says. the answer should be
4294067296, As a good Rom
is not capable of accuracy in
the 10th digit the ZX81 will
actually read 300 in the last
three digits and not 296, Users
genting 300 need have o wor-
rics about their ZXE1s,

I should add that no £X81s
with faulty Roms were ship-
ped to customers after July
1981 and only a limited num-
ber before that date. !

Sinclair Research Ltd
23 Motcomb Streer
Lopdon SWIX SLEB

Fingersnapping
ZX keyboard

felt [ must write to you to

say how impressed .1 was
with the new mini keyboard
for the ZX&1 which [ bought at
the Microfair in London on
Saturday, May L.

As so0n as [ returned home
I easily assembled the
keyboard and it worked first
time. [ will never use my old
keyboard again. For £24.50 1
find this keyboard from
Eempston Electronics the best
kevboard wet produced be-
cause it fits on the ZX81 itself.

I congratulated Mr Pandaal
on his product and hope other
people were as impressed as |
wias.

J D Moseley

25 Warren Bank
Simpson

Milton Keynes
Buckinghamshire

Sickened by
Commodore

HJ&?':ﬂg read the news page
in Popular Computing
Weekly, May 6, regarding the
twin shocks of the Sinclair
Spectrum and the possible 50
percent reduction in the price
of the Vic2, I did not know
whether to cry, get drunk,
Open my veins or jump from a
tall building. 1 am a Wic20
OWNIET.

Can we expect a firm state-
ment from Commodore re-
garding what place the Vic2(
will fill in their future range? |

know the possible price reduc- |

tion is too late for uws Vie

avwners, but [ think we deserve
some form of reassurance.

It seems crazy to me that for
almost hali the price that I
paid for my Vic, I can buy a

gsuperior machine.
Tony Surridee
97 Shelley Road
Chelmsford
Essex CM2 6ES

The qulm
often varles . . .

I am in possession of all the
issues of Popelar Computing
Weekiy. The reason for this s
that [ am interested in saving
these programs on cassetie
with my ZX51.

I thought I had found the
ideal magazine at lomg last.
However, [ find that I cannot
read the programs due to the
poor quality of the listings.
Also, some of the graphics are
impossible to make out.

I hope there is a solution o
this problem, or I shall be
forced to start looking for
another magarine again,

R Fellas
67 Paddock Road
London NW2

Another case of
them BBC blues

read with some amusement

the lead news item in vour
June 10issue which stated that
Acorn had cleared its backlog
of BBC microcomputers,

I ordered a Model B at the
end of January. After three
previous delivery dates, [ have
now been told that it should be
dispatched around the end of
Jume.

Looking at the current num-
ber of orders per month, [ find
it highly unlikely that I should
be in the 5,000 or so outstand-
ing orders, considéring that
my microcomputer was
ordered so early. Is someons
trying to pull the wool over
somebody’s eves?

Incidentally, when I last
telephoned BL Marketing, at
the beginning of June, [ was’
told that the latest reason for
delay was that Cleartone had
gone into liguidation,

A Numam
218 Cavendish Avenue
London W13
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ou are the navigator of the space-time
vessel Sidrat, known affectionately as
tha Star Thinker by her crew.

The Sidrat was damaged when passing
through a black hole and is now trapped in
a space-time discontinuum. Your instru-
ments are faulty, but you have managed to
jury-rig one lorward view-screan for limited
visibility. The on-board computer charts
your progress through the discontinuwm.

¥ou are trying o limp home 1o Yerilag,
yvour home basa which is outside time and
space. But, there are a few obstacles o
YOour prograss.

Firstly, there are the time barriers —
high pressure incongruities which abound
in the discontinuum. MNormally, Sidrai
would pass through the time barmers with-
out noficing them, but in her present
damaged siate they are almost impene-
trable. Occasionally, Sidrat will still be able
to pass through a time barrier, but there is
no way of knowing in advance wheathar or
not you will be succassful.

In addition, the Sidrat's sensors are out
of action. Tha time barrers will not appear
on the screen until you run into them.

stored in a two-dimensional matrix A%, Tha
module contained in hnes 3000 fo 3200
conirgds the movement of the pirate ship
Retsam. Subject to the constraints of the
time barriers, Retsam always tries to mini-
mise the distance between herself and
Sidrat.

The time warp is activated by the routing
in lines 4000 to 4160

To manoauvre Sidral press | for up, M
for down, J for left and K for right

Another hazard is the pirate ship Rel- &

gam, a rogua frigate that inhabits the
disconfinuum looking for easy prey. Rel-
sam will try 1o stop you from reaching your
base by calching you in her vortex. Once
ingide the vortex, thera is no escape.

Finally, a time warp sweeps through the
discontinuum at random intervals, Every-
thing in its path iz picked up, whirled
arcund and deposited elsewhere in the
discontinuum. There is nothing you can do
about the time warp, just start again from
YOUT mew position.

Sidral is represented on the screen by
the letter 5, Retsam by the latter R and
Yarillag by the latter . Tha time barriars
will appear as black squares

The program, which runs on a 16K
ZXB81, is written as a series of modules, 50
it should be fairty easy to convert it to othar
microcomputers. The initialisation module
i contained in lines 200 to 350. To vary
the level of difficulty simply adjust the
values of the time barriers (TB), time warp
(TW) and topological constant (TC).

Lines 989 to 1050 create the discon-

tinuum'’s topology, details of which are 4
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dKfronic

FOR THE ZX 81
AND SPECTRUM _

£45.00

ZX KEYBOARD
FULLY CASED

THIS IS A HIGHLY PROFESSIONAL 52 KEY KEYBOARD WITH NUMERIC KEYPAD. THEKEYS ARE THE
EXECUTIVE TYPE AS FOUND ON MANY TOP QUALITY COMPUTERS, THE CASE |S LARGE ENOUGH
FOR THE ZX81 OR SPECTRUM PLUS ROOM FOR MEMORY AND POWER ETC.

SEND S.A.E FOR FULL 81 PRODUCT RANGE
WHY WAIT? FAST IMMEDIATE DELIVERY
ALL PRODUCTS INCLUDE VAT, ARE FULLY BUILT AND TESTED

TRADE ENQUIRIES WELCOME

II PLEASE SEND ME........ FULLY CASED KEYBOARD AT £45.00
g PLEASE SENDME..............UNCASED KEYBOARD AT £30.00 :
i PLEASE SEND ME..............K6Y CASE AT £15.00 1
: B A e O R i
T o e R R S R e BRI

| HAVE ENCLOSED E...... 0oinies i

n
I1al‘dwal‘€ : Send off the coupon today or telephone 23 Sussex Road E=

Great Yarmouth (0493) 602453 during o diaeton

B cfiice hours gudting Barclaycard 3

Softfware ;- GREAT YARMOUTH ==z}
Please add £1.50 p&p. Norfolk R
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Club Reports

Up among the
highlands and
bio-rhythms

]
David Kelly talks to Gordon
Hewit of the hyperactive
Edinburgh ZX Computer Club
Gordon  Hewit often | guilty about
being able to drive a car without under-
slanding the laws of (hemodynamics.
Similarly, he 5 unhappy about working
wilh compulers without understanding
them.

To relieve these unsetfling pangs he
bought a ZX81.

Having seen a poster for the newly-
formed Edinburgh ZX Computer Club. he
went along 1o their third meeting and the
unthinkable happened: “Everyone alse
took a pace back and | lound myself on the
comimitieses,”

The club was lormed in June 1981 by
John Palmer and Keith Mitchell as an
off-shoot from the Scottish Amateur Com.
puler Society.

When Gordon first joined the group, it
was siill in its infancy. All the work was
being done by John and Keith and with
more than 30 members they were finding it
difficull fo cope.

For this reason the decision to formalisa
the group was taken in February 1982
The commiitee was set up and a mem-
bership fee was charged.

The club now has about 50 jpaid-up
members and many more casual non-
members who occasionally 'breeze in™ on
club nights. At a typical meeting thera may
be 10 machines and about 40 members.
The meetings are held every month and
the club is baginning to culgrow the room
which il uses,

Visits have bean organised to the Black-
ford Hill observatory computer suite and
the ZX laboratory at Lasswade school.

Twice now, the club has taken over a
counter at the Edinburgh branch of WH
Smith in order 1o demonsirate what & ZX81
can achieve. "People love to leam about
their bio-rhythms,” says Gordon, “bui |
don't know if it sells more computers.”

He is delighted with the relationship the
club has with the shop. As well as lefting
the group demonstrate the ZXB81, WH
Smith give out the club’s leaflet and
newsletter. In this way many new ZX81
owners in Edinburgh are made aware of
the club.

Mark Cunningham is the commitiee
member responsible for the newslatter.
The bi-monthly publication keeps the
members in touch with one another. It has

Glued fo the screen . .. i Scolland

news, product reviews, discounts and buy-
and-sell sections. There are articles writ-
ten by the members but, as Gordon points
out "Getting the membarship into writing is
ditficul.”

The club holds regular day-long Satur-
day workshop sessions. Thesa have
proved so popular that the club is starting
o run a seres of programming courses.

The ZX Club runs four classes on basic
and machine code at both ordinary and
advanced levels and a course on basic
alectronics. Gordon runs the basic
machine code class and Robbie MclLaren
does the advanced machine code
tutorials.

Gordon is very committed to the club
and he and his fellow committee members
have worked hard to make the ZX group a
SUCCRSS,

To celebrate their first six months as a
formal group they are holding the first
Scottish ZX fair.

The idea first came aboul when a ZX
owner in Greenoch wrote 10 a complitar
magazine suggesting a northem ZX fair.
The reply given to the latter said that the
enguirer need not worry because there

We want to hear
from you!

Whether you are starting a new
club, holding a special meeting,
or just changing the venue,
we want to hear from you.

Write to David Kelly,
Club News, Popular Computing
Weekly, Hobhouse Court, 19
Whitcomb Street, London WC2
THF or call him on 01-930 3271,

was fo be a fair in Manchester. Gordon
says: "'We thought — ‘Il that is the way
they think we will never see a Scoftish
show."

So the Edinburgh ZX Club decided to
arrange thel cwn fair. The main problem
was finding a suitable venue.

“We looked al several church: hallg,”
says Gordon, “but they all had onlky two
plug sockets — one at the tront for the
band, and one at the back for the bar. |
thought "We're going to overload this littke
ur L1] ey,

“We eventually chose Meadowbank
Stadium because of ihe facilities they offer
— you can wreck a show by nol having
anyone selling Coca-Cola.”

The one-day fair, which will be held on
July 24, will ba the first of its kind in
Scotland and it has generaled a greal deal
of interest. The booking of stands for the
show has been going well and there are
now only one or two places for last-minuta
axhibitors,

Fopular Computing Weekly will be at
this first Scottish show on July 24. Entry
will be 50p and 25p and the fair will ba
open from 10 am to & pm.

Edinburgh ZX Computer Club meets on
the second Wednesday of every month
betwean 7.30 and 10.30 pm in the
Claremont Hotel, East Claremont Cras-
cent, Edinburgh. Membership is £5 per
year. (Mambership for OAPs, under-15s
and the unemploved is only E2:50.)

For further details of either ihe ZX fair or
club contact: Gordon Hewit, 3 Baberon
Mains View, Edinburgh (Tel: 031 442
1163},

What's _happening

New Mills Information Techmnology
Group is in the process of being formad.
Following their exhibiion of new fech-
nology at Mew Mills Town Hall on June 25,
the group hopes to hear from those in-
teresied in joining a general micro usar

group, Contact Marin Flanagan, 11 Sun-

down Close, Mew Mills (Tel: Mew Mils
44051).

MNorwich and District BBC Micro-
Computer User Group meels twice-
monthly, with workshops and talks, in
Worwich City College. Contact Paul Bever-
ley, Room B12a, Morwich City Coliege.
(Tel; (603 G0011 ext 233),

Mid-Cheshire Computer Club mests on
the second Frday of each month in tha
main Winsford Library (in the Town Céntre
Precinct) al 7.30 pm. Contact Dave Clare,
Providence House, 222 Townsfields Road,
Winsford, Cheshire, CWT 4AX. (Tel: Wins-
ford 51374.) E
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Hclrnir computing is a new phenoménon.
Itz short history has been dominated
by a few names, every bit as famous
among microcomputer fans as
and Dalglish are to football supponers

A new name is about to enter the game
The Dragon 32 is firmly placed in the part
of the market now dominated by Sincair,
Commaodore and the BBC. More details of
the Dragon company in the r:la-wnrer ra-port on
page 5.

The Dragon 32 % a mngm box homa
computer which can.be plugged into an
ordinary domestic TV sel. lts main features
are a 32 column display, compared o 23
on the Commodore Vic-20, full colour,
sound and high-rasolution graphics.

it comes with 32K of Ram and costs
£199.50. This comparas with the 48K Ram
Spactrum at £175 and the 5K Commodaong
Vie-20 at £199,

The machine is very light and comes in
an oversized cream plastic case. At s
highest point the case stands nearly five
inches off the table.

A full sized typewriter-style gwerty
keyboard is built in, On the left hand side of
the case is a centronics-type parallel prin-
ter port, a cassetie socket, a left and a right
hand joystick socket, a rest buiton and a
TV socket.

On the right hand side of the computer is
a large program cartridge siot. At the rear
there is a monitor socket, for higher quality
colour graphics, an on'off switch and the
power socket,

The keyvboard does not include any of
the function keys which will now be familiar
o all Vie-20 and BBC microcomputer
owners. The Clear key is next to the Enter
(Retum) key. This is a mistake — it is far
o0 easy to hit the Clear key by accident.

There is also mo Rapeal key or function.
This, taken with the lack of function keys
and the position of the Clear key, hinders
the Dragon'in many of its possible serious
applications.

The resident Basic programming lan-

Review

=& Enter the

PCW staff present the first’review of the Dragon .

guage inside the Dragon is one of the most
up-to-date 16K versions from the ubj-
quitous American software house Micro-
soft. Most of the commands will seem
familiar to users of larger machines though
they are different from the versions used
? the ZXB81, Spectrum or Commodore
ic.

We will not explore each of the Basic
commands in detail — only those which
may be unfamiliar. The Edit facility is very
simifar to the one available on the BBC
microcomputer. Once a lina is called down
for editing, you move the cursor along a
duplicate version of the line until you reach
the point where you wish to change it.

The cassetie operating system is one of
the best features of the Dragon. A connec-
tor goes from the 5-pin DIN socket on the
side of the Dragon to the mic, aar and
Emma inputs of any portable tape recor-

f

The command Cload “program nama”
is used fo load programs. When if is being
used an S appears in the cormner of tha
screan 10 indicate that it is searching.
When the program is found the program
name appears. Il there is an emor in
lpading, the machine prints 'O arror.

The command Csave is used lo save
programs on tape. There is also a useful
command Skipl “program name” which
Ioads the program after the ona spacified.
There is no Verly command, a feature
which has recenily become highly fashion-
able and, considering the difficulties thera
have been in loading tapes from some
computers, necessary.

The Audic command will connect or
disconnect the cassette output to the

speaaker on the television set. This is useful
for educational software and can be used
io great effect in programs such as Adven-
tuire,

Cloadm will load a machine code prog-
ram. Mofor is used 1o W the cassette
motor dnve on and off when the Audio
command is being used.

Open i5 used fto open the cassetie
recorder channal for aither input or output.
Close will shut it

Egaff— 1} is an interesting command. It
refums a logical True value if the end of
the file marker iz read off the cassette.
Input will get data from a cassette file and
Print can be used lo write data to the
cassette.

These highly advanced cassette hand-
ling commands, together with the compu-
ter's ability to interface with a single floppy
disc unil, show that the Dragon 32 is
considerably more than just a sophisti-
caled foy,

The joystick is supported by a command
in Basic called Joystk (X). This will retum
the current position of the left or ight-hand
joystick, depending on the value of X, The
value returmed by the function is in the
range 0-63. Pressing a button on the
joystick is detected by Peeking a memary
address.

he print commands are odd. Both Prind
fab and Print @@ are allowed, which is
strange as both commands do the sama
thing. Thare are differences in the way the
two commands are used, bul why are they
both necessary? Perhaps we have missed
something. Frint using is also available.
Exec is very similar to Usr on other

The internal design of the Dragon (ieff) is neat and robust. But the keyboard {right) is not good quality and the Clear key is foo close fo the

Enter (Refun) key.
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Dragon

computers. Clear is another strange com-.
mand but is actually a very good idea. I
reserves an amount of Ram at a‘cerain
place for string storage.

The sound output from the Dragon lets

the whole maching down. There is only
one channel and ihe output is through the
TV zpaaker.
.» There are two commands for handling
this speaker. The first is Sound a,b. This is
really no better than the Basep command
on the ZX Spectrum. The parameter a
specifies the tone to be played, which must
be in the range 1 o 255. The parameter b
specifies the duration.

The note length can be specified as well
as the tempo and there is some control
over the volume, which clever program:-
mers will be able to use to envelope their
creations.

This all looks very good on paper, bul
wail until you hear the Dragon play. The
Vic-20 has far better sound control with s
choice of four voices,

Beszide the clever cassefte operating
system, the other sirong point of the
Dragon lies in its graphics. The commands
which can be used in the high-resolution
graphics mode are varied and powerful,
More importantly they are extremety fast,
especially when comparad 1o the incred-
ibly lortuous and slothful speed of the ZX
Spectrum,

The high-resclution mode is set with the
FPmode command. Within that you 'can use
Screan, 1o switch the display between the
graphics and the text modes; Draw, for
drawing; Line, lor drawing straight lines;
Paint, 1o fill a shape with colour such as a
circle drawn with the Circle command,

i

The smart clean lines of the new Dragon 32 processor.

A number of pages of graphics can ba
storad in mamory. Normally, four different
screens can be held in memory at any ona
tima. They can be recalled almost im-
mediately — fasi encugh to imitate anima-
tion. The number of pages siorad in this
way can be increased, simply by allocating
an area of mamaory.

Anothaer fealure which particularly im-
pressed us was the Gef and Puf com-
mands. Gef reads an area of the screen
into an array where it can be manipulaied,
Puf will place the contenis of such a
graphics array on to a specihied area of the
SCreen.

e reason why the high resolution
graphics are so much faster than thosa
on the Spectrum is probably because the
Dragon 32 is built around the Molorola
G908 procassor, This was a late entry inlo
the field of 8-bit processors but supposedly
combines the strongest features of the
g502 chip, which both Commodore and
the BBC use, and the Z80 and ZBOA chips
used by Sinclair.

.

The internal design of the machine is
strong and efficiant. The heat-sink is large
encugh and far encugh away from the
main board 1o ensure that there should be
no problems of over-heating.

Summary

The manual is exceedingly poorly writ-
ten and will prove well-nigh impenetrable
to most first-time users. Sinclair and Com-
miodore made the same mistake with their
early manuals, but improved on them later
— gl us hope that Dragon can do the
samea.

The key question now is whether Dra-
gon will come up with the software casset-
tes and cartridges it has promised, and
whether it will be able to supply and
manufacture the computer without suffer-
ing the hitches and setbacks which have
bedevilled other compuler companies.

The Dragon 32 should go on sale in
selected high sireet stores from August 2,
Madre information can be oblained from
Dragon Data Ltd, Queensway, Swansea
Industrial Estate, Swansea SA5 4EH.

q

o @D

The program cariridge sioi (left} Is on the right of the computer, while (right, top) the TV output, reset button, joystick ports, tape output
and a centronics printer porf, are on the lefl. Power supply input, on'off and monitor output connections {right, bottom) are at the back.
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LET ACORNSOFT OPEN THE

DOORS TO

YOUR IMAGINATION

BBC Microcomputer or Acorn Atom
Acornsoft is the software
division of Acorn Computers,

designers and manufacturers, of the
BBC Micro and Atom. We know
better than anyone the capabiliry of
the machines, we know how
to get the very bese from the
hardware, And we have
produced a range of exciting b .
games, ::.Hrav::irtF business and bl | [
useful household sgfeware. i ) II I !1; |
The Biggest Range Available (222401 |1 IR

Acornsoft softwire ranges Al
from authentic arcade games like
Snapper to Algehraic Manipulation
to Desk Diary 1o other languages like
FORTH amd LISP Striking colour,
amazing sound effects and powerful
graphics are all used o the Rall And it
does not stop there. There is a
complete range of manuals,
accessorics and plug-in ROMs.
Free Brochures

Just clip the coupon or wrilc (o
us and we will rush our catalogue
absolutely free. Can't wait for the post

ring O1-930 1614
now! Don't delay -

4 Market Hill,

dao it roday. Ler Acornsoft help you
get the best from our machine and I
open the doors to vour imagination,
Acornsoft and Atam are registered l
trade marks of Acorn Compaters Did I
I
|
I

ACORNSSFT

CAMBRIDGE CB2 AN]

Please rush me my frec
lHterature brom Acornsalit

O Arom DHH{ Floasc tick
Mame:

Address I

PCW has negoliated a special discount offer on four of
the top games cartridges for the Commodore Vic20. The
cartridges are manufactured by Audiogenic.

SAVE E£7 on Renaissance

PCW price £17.93 (List price. £24.53).

Renalssance is the ultimate Othello package for the Vic20. Use
Jewystick or keyboard control 1o play against the Vic, There are
gight levels of play. During the game you can change sides and
playing level, take back moves, set up and play special games.
¥ou can even save and recall whole games fo and from
cassetle,

SAVE E7 on Meteor Run

PCW price £17.99 (List price £24.ta).

in Mateor Run you must pilot your spaceship through fhe
Meteor belt, blasting your way through the rocks and Alien
saucers. Similar to an Astercids game it includes an early
waming radar display.

SAVE £7 on Spiders of Mars

PCW price £17.99 (List price £24.99).

In Spiders of Mars you are a trapped fly. You must shoot your
way across Mars avoiding the dreaded Spiders and the other
flying creatures. Accompanied by classical music.

SAVE £3 on Cloudburst
PCW price £16.99 (List price £19.88).

Acid raindrops and the invasion of the mutant Cloud Hoppers.
Speed and skill are essential. With original music and ten levels
of play.

To have these lop carridges sent to your home all you have to
do is fill in the form below and send # off to Popular Computing

Waeaky.
Discount Club Order Form

Cheanity Cariridge Price
Renpissancs £17.99
Mataor Fun E17495
Spidiers of Mars L1799
Chowtbursl | £16.99
| Total £

| enciose a cheque, made payable to Popular Computing
Weekly Discount Club, for € ..........c.ccoooevvvuisonenn '

Name......ccoivueees

In Cloudburst you must save the Earth from the downpour of

All prices ans inchusiee of VAT and poslage

Serd this order form 0 Populsr Weakly, Discount Club, Hobhouse
Courl, 18 Whitcomt Stresd, London WEG2 THF,
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QS Chr$ board

Quicksitva, 25 Brownhill Road, Maybush,
Southamplan, Hants.

Price £26,00,

This board allows you to reprogram the
128 characters making up the Sinclairy
character sef al will, r

The printed circuit board has to plug intgy
a motherboard or CQuicksigva cohneclor
(two edge-connecior sockels back-lo-
back) as it does not have anedge onnec-
for. i

Cncae fitted, it can change the appear-
ance of any character on the screen
determined by a switch on the board. A
lape provided with the characters board
provides the soltware 1o run it in the form
of a set of Remn stalements at the begin-
ning of the program, but this need not
waste any of your program Ham as, once
the character genaerator has been prog-
rammed, the whole program can be Newd
leaving the character set intacl. Bestoring
the switch maans that you have the origin-
al character set back if, for example, you
want to change the program,

The characiers board lape includes a
program which produces a lower-case set
of latters with proper descenders in place
of the inverse letters. Therafore, the ZX80
(with BK Rom) or ZX81 may be used as a
typewriter. Thie ZXB0, however, requires a
hardware modification to the ZX80 printed-
circuit board so that a Rom CS line may
be added to pin 23B.

The instructions and tape are superb
and Quicksilva have now combined forces
with Arfic to produce a chess program with
propar pieces using the characters board.

On the board is 1K of Ram starting at
address 33792 and, when the characiers
board is nol required, this may be usad to
store machine coda.

The uses of the characters board are not
limited 10 those indicated by Quicksilva
and the instructions included show how io
program your own characters which could
be scientific symbaols or even hi-nesclution
characters. SA

T ——— A AT AT S T T T T R T T )

Mastering computing
Macmillan, boards
Price £8.95 (hardback).

Hera two new fitles in Macmillan's mam-
moth “Master” series are considerad.

The books are Computers by G. Wright
{paperback E2.75, 212pp) and Compuier
programming by P. Gosling (paperback
£2.95).

Both are of interest | you've not got
many computing books and would like 1o
increase wour background library. Bul —
be wamed — computing books can never

Reviews

hardware

Be satisfactory! The same i5 trua of Franch
books or physics books: the needs of each
reader are different. In the case of comput-
ing we also have the twin problems that
the subject is both new and fast changing.

Wright's book has a distingt slant to-
wards the business user rather than the
hobbyist. The basic facts are the same, of
course, but the examples are more res-
tricted than they need be. Still if you want
tha basic facts — how tha computer works,
what it does, what the different bits do,
what systems analysis and dala proces-
sing are and so on — then this book has all
that, and more, He includes chapters on
gsocial aspects (unemployment, privacy,
atc) and what the future with computers
could be fike. Well ilustrated, well writian,
Useful,

Gosling's book is good, too — but it
carrigs the wrong tithe. It is 90 par cant
aboul programming in Basic, with only
briel (but excellent) details of other
approaches (assembler, Fortran, Cobol,
Pascal). Like aimosi all Basic program-
ming fexts it tries to be machine-
independent and aciually is therefore most
unsophisticated. In essence the Basic
coverad is that oblainable with terminals
— nothing meaningful on graphics, Peek,
Poke efc, colour or sound. There are
plenty of carefully developed programs,
but unless you are a terminal user you will
probably find a book specific to your
machine much more helpiul.

Summary

Computers is a useful general account, but
biased lowards business applications,
Computer programming is good on simple
Basic but would offer litthe to the personal
FRICID USar, KdJ

Maplin ZX81 keyboard

Maplin Elecironics, PO Box 3, Rayleigh,
Essax 556 8LA. Tel: OF02 552911,
Price £18.95,

This is a kit for constructors wishing to ddd

e e AL
LA e B ! o
b g - ¢ -

S EOUOL

i V1

Maplin's 43-key lypewriter board for the ZX81.

[l

a keyboard to a ZXB1. It was designed for
Mapline as a project to Qo into their
quarterly magazine. There are 43 keys, of
which six are larger than the rest, These
are 0,P. NEWLINE, space keys and thresa
keys which lgck on a special function, The
spacial keys ‘are FUNCTION, SHIFT lock
and GRAPHICS 2. They all require some
elactronics which are located on the right-
hand side of the keyvboard along with a
power supply from the ZX81.

The keyboard dimensions are 13.5in »
4.5,

The power supply connection is unigue
as it is a two-holed adaptor to one 3.5mm
plug, 0 that bath the power supply from
the Sinclair Power Pack and the keyboard
can be plugged in the 3.5mm plug going:
into the power socket on the ZXB1. This
and the fact that the keyboard connections
are wires which locate inte the ZXB81's
keyboard sockets mean that no soldering
is necessary on the ZX81.

The special function keys all “lock” into
position until they are prassed again so
that, say, a whole sfring of graphics can be
written in-without hawving to hold down the
SHIFT key. The fact that the function is
locked-in is indicated by two Leds (both
red) and it would have been beiter if thase
had been different colours.

The keyboard is fairly easy to build for
somecne with a bit of kil-buliding behind
tham, but | would not recommend it for the
absolute beginner. The keys nead caraful
alignment before soldering them inte posi-
tion, s0 it would have been betier if the
instructions had given details of how 1o put
the key 1ops on befora soldering the keys
to the board. The space key amived with
not enough holes to fit the two keys it fits
over, but Maplins say that this has been
corrected and that anyonsg with this prob-
lem will get a replacement if they contact
them.

The keyboard is quite delicate and
Mapling will provide a case for £4.95,

The keyboard and case is also available
from Maplins in Hammersmith and West-
cliffe-on-Sea.

BJULY 1982
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Open Forum

Open Forum is for you to publish your programs and ideas.
It is 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 7HE. s
; Escape
How to coptrib | : oy 5 Thickett
Each week the editor goes thmuﬂa:l
the programs that you send to
Forum in order to find the Program of 2. e ”?I ESCAFE
The author of that program will qualify 20 LET C = 100
for DOUBLE the usual fee we pay for 30 LET X = 10
F&hihrﬂﬁan?r%ﬁ] 40 LET ¥ = 15
&U!IJ! $ " = By i (LIS s Y
bioslpnborctonf 50 P!EENT atT E‘.f*uf : AT 5,3?;..+4_-
Programs which are most likely to be 3 AT 16,51"+"5 AT 16,295
considered for the Program of the Week
will ba computer printed and &0 FOR F =1 T0 25
accompanied by a cassette. 70 PRINT AT S + RND % 11,5 +
The program will be well documented, RND % 20;"&"
the documentation being typed with a 80 NEXT F E
double spacing between each line.
The documentation should start with a % FORB=1T03
general description of the program and 100 LET C =C -1
then give some detail of how the 110 PRINT AT %,¥;" "
program ;nm;mmm N of 120 LET X = X + ((INKEY$ = "&") AND
Listings taken from a ZX Printer should % ¢ 16) - (CINKEYS = 575 AND
be cut Into convenient lengths and X > 3)
carefully stuck down on to white paper, 130 LET ¥ = ¥ + (({IMNKEY$ = "8"]} AND
avoiding any creasing. ¥ ¢ 25) - ({INKEY$ = "S") AND
Please enclose a stamped, ¥ 3 5)
Sallaci Saiad SIS 180 PRINT AT X,Y;
T —— e — 150 LET K = PEEK ( PEEK 14398 +
Escape 256 * PEEK 16399)
160 IF K = 8 THEM GOTD 210
on ZX81 170 IF K = 21 THEN GOTD 240
This is a game for the ZX81 where you 180 PRINT "0
have to move your man io one of the four 190 MNEXT B
exits and escape. Your score I8 given &
when you get out. 200 GOTO &0
The doors are represented by the “+' 210 PRINT AT 0,03;"YOU DIE®
signs and you are the '0° which starts in the 220 LETC =10
middie of the screen. An earthquake which 530 GOTO 250
opens l.llilI holes al your fﬂ;;*';iﬂdﬂm H’C&JI" =240 FRINT AT 0,03 "WELL DONE™
B . e 250 PRINT *SCORE="3;C
First the doors are printed and then 260 IFC > HTHEN LETH=C
some holes appear on the screen. When 270 PRINT "HIGH SCORE="3;H
the ‘0’ appears you can move using the 2B0 PRINT "ANOTHER GAME?"
cursor keys 5, 6, 7 and 8. After moving a 250 INPUT A%
few squares you will be forced te stop and =
more hales will be formed. You will then be 300 CLS
able 1o move another few squares, %10 IF A% = "YES" THEW GOTO 20
¥ou cannot move while the holes are 320 STOP
forming. If a hole appears at the exil you
ara moving lowards, you can try and make
to next page
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your way to another door. Tha symbol “#'

represents a 'graphics shift Al.character.
The following outline gives a brief

explanation of the program.

Limas 1 ko 50 Sal up e vasabligs and doors,

Lires &0 1o B3 lorm the holes, To make tha gama

waskr, decreass tha FOR-NEXT loop in kna B0,

Lires B0 1o 180 mows you, after the soone and debact
whsthar you Rave tallen down a hole or made it taa

door ¥
Lirees 200 to 240 print how well you hive dors
Lines 250 ia 320 give the scone, the high scone and
Bshs if you wan another gams e |

Nimrod

on Vie-20
Although this program is written for the
unexpanded Vic-20 it uses high resolution
graphics to draw the characteristic outline
of the Nimrod anti-submarine aircraft, its
bombs, and the targel submarine,

Compilation takes about 15 seconds at
the start of the program. The Nimrod and
the submarine proceed across the screen
in opposite directions, the player dropping
bombs from the Nimrod by pressing key B.

Unfortunately for the bomb aimer, as the
aircraft remains on task it cruise-climbs to
save fuel. Also the submarine cruises at
greater depths to make attack more diffi-
cult.

If the Nimrod is at all successful the
game speeds up. Hits are rewarded by
suitable flashes and bangs, and the player
is given two cycles of 10 passes to atternpl
to hit as many submarines as possible.

Lines 2 to 5 form and store the high
resolution graphics characters. Line 10
sats up the screen and line 15 defines the
siarl positions for the Nimrod, submarine
and bomb. Lines 20 and 25 position and
colour the MNimrod and the submarine,

Line 30 controls the speed of movement
of the characters: note that the timing is
linked to the score Z so that as the score
mounts the game becomes progressively
more difficult. Line 30 also initiates the
while noise representing aircraft and sub-
maring engines,

Line 35 tests for a bomb release and line
40 tests for a bomb already in fiight. The
number of cycles of the program is control-
led by line 55. Line 65 draws and colours
the bomb and controls its trajectory.

The sea is redrawn after the bomb
splash by line 70. Line 75 tests for a hit and
line BO tests for a bomb on the sea bed.
Lines 90 and 95 make the explosion, flash
thie screen, and increment the score if the
bermb hits the larget.

Here ara the variables used:

A% Test for bomb release

Bf Test for game start

S Submarine start position in location
map

to next page

Open Forum

Nimrod
by Mike O'Connor

LR R
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Submarine start position in colour map
Mimrod start position in location map
Depth of bomb below aircraft
Bomb position in location map

Constant for pokeing sound and video 2 3

' ]
%TFLS o Polar Co-ordinate

i
Number of program cycles | by J. Rowntree and
10 REM POLAR CCO-ORDINATE PLOTTER Stephen Lindsay

§
o —— e e e
Polar Co-ordinate 20 REM by J.ROWNTREE
on BBC illcru 30 REM and 5.LINDSAY

This program runs on a BBC micro, model Lo REM

.hnrl;. When run it asks for an eguation 50 ON ERROR GOTO 340

involving some angle X, eg 1+SIN X. This

will plot & cardioid. &0 MODE 6

wrmfumnf:;mmu:ulsligimd el 19,1,4,0,0,0,19,0,7,0,0,0

plot should just fill the screen. If smaller 80 PRINT:PRINT:PRINT

plots wﬂaﬁa‘;:?id ingly G0 PRINT® #POLAR CO=0RDINATE EQUATION PLOTTER®"
Some Interesting functions to try are: | o0 PRINT''"™ This program plets polar co-ordinate®'¥®

£OS 2°X

<k DOOZT

BIN 3°X "gquations of the form:-"
oS
5+5ﬂm}t 110 PRINT'"™  ANGLE=X RADIUS=f(X}"
M- CDE X
1 PRINT'" The le variable is A and the"!'
When the piot is cormplete It will tum from: | 1= e
green 1o blue and a prompt for a further " funetion variable (angle) is X"

:."';1':"““ “’:_'Hﬁ fﬂ%“g I“ﬁhﬁ'ﬁ'ﬂ 25 | 130 PRINT:PRINT:PRINT
changed to run in any available graphics | 140 INPUT " ENTER FUNCTION A®*"RE
mode; see line 80. 150 RS="A*"+RE

#

Brickout 160 A=100:C=0

on Vie-20 170 FOR X=0 TO 2#PI STEP PI/18

This version of Breakout will work on any 180 B=EVAL R%:IF B THEN C=B

Vic and includes a high score feature and | 190 NEXT X

four levels of play. Maximum points possi-

ble are — Level 1: 300 points, Level 2: 600 | 200 A=5.12E4/C

points, Level 3: 900 points, Level 4: 1200 , B 3 & "3INT{A-10

O te Tha o hrER il frriee | 210 PRI BT SAESE Rl FRE =0 )

each tima a ball is missed. 220 INPUT A

Frogram notes
43-50  Checks whans Basic Program siaris. Pesk 230 MODE s

(@10 wiess O ey ssandon | 240 VDU 19,1,2,0,0,0,19,0,7,0,0,0

character memory. Fl=valuso tobe added | 250 X=0:R=EVAL R$:MOVE R#COS(X)+640,R*SIN(X)+512

to F o chinin screan colour location.
1.:-19 um::-nd surround 260 FOR X=0 TO 2#PI STEP PI/180
200 Position ball in rardom spot 10 left of wal 270 R=EVAL RE
250 Rub cut ball,
260 Compute new positicn of ball 580 DRAW R*COS(X)+6L40,R*SIN(X)+512
200 Checks for chstacks in path of bail :
00 Draws. ball in néw position, 260 NEXT X
39 Branchas 1o bat moving submouting for
numiber of limes depandant on skill level, 300 VDU 19,1,%,0,0,0
400 Chocks which obatacle ball has mad.
410 Ball hits side surround. 910 PRINT TAB(5,2);"R=";R$;" A=";A
430-453 Ball hits bat. Ball rebounds according 1o
which part ol bat is hit 420 PRINT TAB(1,130);
460 Bal hits wall.
4T0-476 Ball hils back suround. 330 GOTO 140
480-510 Bah missed by bat

—
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520500 End of game ! 350 IF ERR=17 THEN MODE 7:STOP
ﬂw m&,mmmm 360 PRINT:PRINT:FRINTH Sorry,ERROR.Try again,"
1000-1050 Eﬂhﬂ::;!b:mmue score. whan brick 370 X=INKEY(500)

e 1010 moys sowe simegy | 380 KU e 9
1200 Sound subroutine.

2 REM#BY JOHM IRELAND% by John Ireland

3 REM#s sk bk

5 PRINT"J' : POKE3SETS, 93: GOTO1980

18 PRINT"I" :POKESSS78, 15 N=368765 POKE36879, 42

30 PRINT" SOBBRUBMEssssssnsss" FRINT IMIREE BRICKOUT #° PRINTIRBRBRSSOEEEnE"
48 TFPEEK(44)>=18THENF=4856 F1=33792:GOTO7D

58 F=7680 F1=30720

70 PRINT" Sese o sambiic iLL LEVELRERRARENEEI TO 47" :GETRS: SL=YAL(R$)
72 IFR$=""THENT® =

74 IFSL{10RSLY4THENTE

7% PRINT"T": SKaS-5L

80 POKE36879,93: TU=S

90 R=F+36 R=F+454:C=0:Y=22

16@ FORI=ATOBSTEPY:FOKED, 160:POKEI+F1,C:NEXT

118 A=f+1 B=B+1:0=C+1

120 IFC=STHEN14@

138 GOTO10@

140 FORI=FTOF+21:POKEI, 111 :POKEI+462, 119 POKEI+F1, 7 POKEI+462+4F 1, 7 NEXT
150 FORI=F+22T0F+44@STEP22:POKEL , 96 1POKEI+21, 107 :POKEI+F1, 7 POKEI+F 1421, 7+ NEXT
160 Z=F+243: POKEZ, 106: POKEZ-22, 166 FOKEZ+22, 196

200 L=INT(RNDC1)#20)%22+F+35: POKEL, 81 :Li=L

210 f=-1:C=22 3

220 B=INTC(RNDC1)#3)-1: IFR=0THENZZ2O

250 POKEL1, 32

260 L1=L+CHB+A

299 IFPEEK(L1)<>32THEN4DS

3@ POKEL1,81:L=L1

310 FORI=1TOSK:S=PEEK(203) :GOSUREHA: NEXTI

290 GOTO25@

480 P=PEEK(L1)

410 IFP=1110RP=119THENRB=-R: T=220: GOSUB1200: 60TI260

420 IFPC>1BETHEN4SE

439" T=250: GOSUR1200: IFZ=L- 1 THENA=-A B=0: GOTO260

44@ IFZ>L~1THENR=-A:C==22:B=1.0(0T0260

450 R=-A:0=22:R=i GOTO260

460 IFP=16ATHENGOSURIPAA: POKEL], 32 POKELI+F 1, 1:A=-A:L=L1 :60TO252

470 IFP=1@7THENT=200:00SUR1200 : A=-A

475 IFP=107ANDE=BTHENGOSUBSOD : IFB=RTHENS?S

476 IFP=1@7THEN260

450 TU=TU-1

492 IFTU=@THENFORI=1TOS:FORT=130+1T0250+ISTEF10: GOSUR1 288 NEXT | NEXT : 60TOS20
495 POKEZ, 186:POKEZ+22, 106 :POKEZ-22, 106

S0@ FORII=1TOS:T=22%:00SUB1200: T=23%: G0SUB1208: NEXT

s@s PRIHT"lmmmuuullnnnmmmnIIIWTu"LEFT" :FOR1=1TO1800 : NEXT

505 PRINTINNERENI 3

510 FORI=1TOiP@R: HERT-EDTDEBH

I — Brickout W OF Ty
3 WEE
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=98 PRINT " TOMMO0OaNeRlY0l SCORED™SC
@ IFSCHHSTHENHS=SC

=48 PRIWT"NM HIGH SCORE ="HS

SE6R PRINTTINRNLIANT BHOTHER GAMETY

%70 GETRE:IFRE="Y"THENSC=0:COTO1@

=80 IFR$=“H"THEMEND

£33 GOTOS7R

£aa ZisZ-

SRS IFS=37THEMZl=Z=-22

1@ IFS=29THEMZ1=2+22

£20 IFZ1<{F+4S0R21>F+419THENRETURN

£40 RETURN

9pe B=THT(RNDIL) aL‘-'-' RETURH
1998 T=248:COSUR] 208

1085 PLaPEEKILI+F1)ANDLS)
1918 SCasC+PL+1I#EL

{828 IPRNDCL 2>, ETHEHE=2 RETURM
1830 GOEUESE
18358 RETURN

1980 PRINT"H
1990 FRINT®
1955 PRINT"

LTI LA EE: 3
waE BERICKOUT ™
LEEEZEER R L 0

2828 PRINT" POINTE RL3D
2033 PRINT'IFRESS ANY KEY TO STRRT™
B4R GETRS: IFAf=""THENZD4Q

2858 40701

| §2% [FP132THENPOKEZ|+22. 106 POKEZ-22, 32!

Z=21 :RETURN
638 1F71{2THEHPD{tE¥L 22, 105 POKEZ+22, 32!

ZmZ1 RETURN

1815 PRINT " T A aTa AT MRRRRECORETSC

1200 POKEN, T:FORI=1TO1@: NEXT : FOKEM, @ RETURH

2P0 PRINT"NELISE THE > KEY.TO MOVE MTHE BAT P, { 70 MOVE NDOWN. F‘DIHT$ FRE SCORED
2018 PRINT® .—trr EVERY BRICK HiT., MRMD IMCREASE WITH ERCHECOLLUMH. °
IHCRERSE ACCORDING TO WTHE SKILL LE'-."EJ..“

from previous page

JRS SOFTWARE

18 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 35U
TELEPHONT WORTHING 85851 (Evenings and Waeaskands onlyl

EANTTY A el n.a_.i- CEEAAL T
GAMIES. PACK — OMLY £4.95 ($9.90 1BK HAH PACK
% x 16K PROGRAMS PLUS ZX 1K PROGRAMS BE
*WARF WARE (16K BLACHHOLES (16K] mﬁ Im )
SMAKE (16K)  SLALOM (16K . P s M [T
«SWEET TOOTH (16K) «30 BATTLE (1K) b e '-E‘:l" —
*CITY BOME (1K)
PROGAAMMES MARKED + INCLUDE MW/CODE
FIDUTIN[E

An ESSENTILL addiion to 'wu 16K HAM Frg

TOOLKIT 18K AAM ZXE £4.95 (59.90)
walary B L ' LI AT Ly |

Horvprir i

Tase Wil roelee

Hecomded S50y s ol Liisstie el 8-gign misalT=Fs Degain
sl Emapie

S e AL
B ey

S
INEW' GRAPHICS TOOLKIT it by FAUL MOLMEE

careng el SRl G0N fdwleien Abal e i DEnRal OFRS FReT HidSES A1 Rerdd Batcs T
iFnid - 1.: FukRA Dﬂ.“

oy

o WTEL jaa e
Bl s O AT
Bl ey

.ﬁ.I.L Fﬂll DHL"I' Elil_;ﬁ [#11. HI T e b T

moving ahead
with
ZX software

ZX CHESS & ADVENTURES

PROGRAMS FOR THE ZX81/80 INCLUDING -
ZX-FORTH

Full implementation o Forh on ZX Mo longe
mald down by slow BASIC, Farh i 1026 tmies
faster. “Samplaty of Basic wah the speed ol
Warrens Code

16K BYTE RAM PACKS
B¥G BYTE Ram pachs. ng wobbls problers, 1

£31.95 yoar guarantes Bumply the besl vouw can by
NEdiFE SEivery
1K IX CHESS!
ﬂ 55 Wi duini fhend & was poss:ble Dot thes QM
= &

SyS BAINE YOU, Iwo oparsng movet Mgeds 1K
e memoey bo run. Ingrodibiie®

%%%%

Excil machine code gemed vl instand
AD“E"WHES mmﬂ?- choass from the rangs Belavw. Yo
ADVENTURE "A’  find yourself = tranded on an aben planat
£56.00 Can wou reach youd §hep and gscape?
n B jungle cleanng you Dome 105 S0 Incd
ADVENTURE ‘B’  jomgie. You must break in, collect treasuns and
£7.00 escape alive, Bewars Inchudes & chmsetis sive
roarting -
e You arg unlomuenate enough to b drawn to
AD“‘EHTURE : A alben crusser, Can yo niech thi conongl nooen
and dron voursel of will they g you firs?
Inchodid. i Casseiln save rovhng

GALAXIANS £3.95
All the fpatures ol tha Breack gama in o Bl machme Co08 progiam
Swooging altacken, saplassons snd parsonalged sconing
ZXBUG £7.00
A 30 n 1 maching code tood and ditsssembler. a80wE JCCEEE IR MAQISIETS
and saarch throegh and moddy mermony. waith cassetie foutingg
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World Cup

on ZX81

World Cup was written for the World Cup
in June. The object of the game is to stop
as many of the balls as possible from
entaring your goal. You have to iry and
siop 10 balls and your scope will be
displayed afler each ball

You can change the number of balls by
changing the IF stalement in line 230. To
make the game even harder you could
renumber line 90 to ing 145. A

The variables used in the game are:
T — T fiwes you the 2oore of haw many goals hiave
bazimn s [}
¥ — Ginees you This row i which the goalaeper i
¥ — The column in which the goalkegper i |
G — Thes puenbar of balls used so far,
P — Thay cofurmn in which 1ha ball will sivive to go into
B goal ;
A = The column whana e ball willstart bekore
entaring colimn P
B — The rave i wibsch 1hss ball is in,

Dice Thrower
on ZX81

This automatic dice thrower program for
the unexpanded ZX81 generates two ran-
dom dice scores. This program can either
be incorporated into larger programs as a
sub-routine, or used on its pwn for dice
and card games.

The dots on the dice are prinfed togathar
wilh their combined scores. To throw the
dice again simply press Newline.

World Cup
by Graham Reed

Eyfil “a
BT THK

170 FRINT AT
ip EF AdT Ap
Fio0 LET Treli.]

200 T -ALF THER LET As,

FI0 CF AMP THMEN LET asg

e - L3

230 IF Csgd THEW "IT

T IF Wads THEN

250 LMD

280 PRge WL TR

FH CaUEE Lo

Al '

P! HILT TOTAS, Al PP

Dice Thrower
by Kenneth
Hart

f1e LET RestE W

So LET Bas"li-

28 LET CEs" i

&8 LET Djm™

;E EIE$ N IMNT | (RME eE e

- E - o B

6@ LET valnT [BMDsSiLl

TR OIF wa) THEM PRINT ..... L= §
B8 1IF X=2 THEH PRINT |8......

"qﬂn:- Amd THEH PRINT D o=
o "

12& IF Xse THEM PRINT ,B8.,. .0
'iilnll X=B THEM PRINT ,A8,,...C%
'iéﬁn!! XKul THEN PRINT ,B8,.,.08
*iEE " Ba e TSCORE.- Xy

130 IF ¥el THEN PEINT ,....CH

IEB IF vaz THEM PRINT BE... ..
'iﬂsnll va3 THEN PRINT .BR,....C8
'iéﬁ e ves THEM PRINT AN ...
'!i.?n!n:[r Yu® THEM PRINT .A8,..,08
"ikA Im vel THEM PEINT BT 1

i1hi PRINT
LS PRINT AT
193 INPLT MNE
=R COTD 489
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Win the great
new ZX Spectrum

All you have 1o do to enter this award scheme ks send us a program in
one of the following categories: (a) Games; (b) EducationalSclentific;

(e} Business/Office; (d) Utliity.

Programs for each category should be accompanied by a
cassatte, a copy of the listing and full documentation. Points will be
awanded for use of machine code, Innovation, structure and ease of

use,

The overal| winner will receive a ZX
Spectrum and Printer. Individual category
winners will be awarded £30 of software, and
24 runners-up will receive programming
miefit awards.

A competition coupon will be published in
each issue of Popular Compuling Weekly for
the next three woeks. To enter the
competition, you must send in your program
together with any four differently numbeared
coupons to:

Popular Computing Weekly,
Programming Award Scheme,
Hobhouse Court,

18 Whitcomb Streat,

London WIC2.

Rules

1. Mhﬁmmﬂmhmﬂmmmqum
sand in, but sach eniry musl be sccompaniad
four diflerantly numbanad Titic >

2, Closing dabe for aninas i
3 The namas of the winnars

4. The Judgas ik
5 No ampicyees of Sunshine Publcahons Lid, ar their
famiies, will ba efigible o enter the compatition.

16, 1862
be amcuncad m the

r—-—l—————lul-

Popular Computing
Weekly

| Programming Award
| Scheme

I Fill in this coupon. When you have collected

| four ditterently numbered coupons, send
them with your program to: Popular

| Computing Weekly, Programming Award

| Schema, Hubl'mﬁalll:nurl. 18 Whitcomb
Street, London

I T

ADDRESS:
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Programming

Matching the
psychology of
a computer .

Boris Allan presents a games
program for the ZX81 that
learns as it plays.

Sione blunis scissors, but paper wraps
stone, and scissors cul paper. Stone beats
scissore beats paper beats stoné beats
SCISSos . ..

This k= a very old game, where the stone
iz a fist, paper is a flal hand and sciesors
ara two open fingers. Basically, it is a
game of psycholegy. In theory there is no
way of predicting what your opponant will
do next, but quite oftan you can make a
good guess. The psychology comes in
hiding your own pattern of behaviour while
frying o break down your opponents
pattarm,

This varsion of the game is called rock,
scissors, tissue because the initials rst
are in consecutive order in the alphabet.
The program just fits in a 1K ZX81.

This program is a learning program. [t
anables the computer to remember how
many times its opponent has played a
cerain move. The computer takes the
player's last move, isolates his next most
likely move and works out the comect
response.

Information about the moves is stored in
a 3 by 3 matrix A. The call A(L,Y) contains
the number of times when the last move L
was followed by mowve Y.

In this matrix, 1 corresponds 1o rock, 2
cofresponds 10 scissors, and 3 comes-
ponds o tissue. Thus A(2,3) is the cell for
last move scissers and next move tissue,

On the ZX81, code R is 55, code 5 is 56,
and code T is 57. If 54 is subiracted from
tha code value for the initial letter, then R,

{Sand T become 1, 2 and 3.

Az rock (1) beats scissors (2), scissors
(2) beats tissue (3), and tissue (3) beats
rock (1), we can sea a pattarn emanging. If
the value of the computer's move is one
greater than the value of the player's
movea, then the compuler loses (assuming
that 3+1 is regarded as equal fo 1)
Therefore, if the computer predicts thal the
playar is most likely to make a certain
move, it adds 2 on 1o the valua ol thai
move io get the winning response.

The program starts by setting [=1. J=2,
and K=3. Lines 130 fo 180 then make
iniial assignments to the varables, after
seffing a non-repeating random starl by
RAND.

The wariable L is used to record tha

.E- flmal!

ST TNE e
18 REM ROCK , SCISSORS , TISSUE
2@ REM (C) © oJ B ALLAN, 1984
6@ LET I=SGN PI
& LET UmIs+X
AR LET K=INT PI
oa DIM T (J)
122 DIM R K, K)
11&8 DIM P$(J,J]
138 REnMD
14@ LET L=INT (RNDK+1I)
15@ LET Y=INT (RNDxK+I)
i6@ LET A(L,Y)=I
122 LET BITih R
%ga LET PEiJd) ="YE"
99@ CLS
1082 LET N=I+(RAlY,I)1<=ACY,J2) ;
101@ LET N=N+{RIY.N)<¢=R(Y.K)) % (K
=}
142 LET L =Y
1@3@ LET N=N-I+K% (I=N)
2222 PRIH¥ $:Idl," 2
2838 INPUT YE L\ coro 2ese
‘2e2@ PRINT VX S
322@ LET Y=CODE Y$-CODE "@ ‘
2343 PRINT P$(I);" ";CHR$ (N:COL

2AS@ LEYT AL, YI=RAI(L,Y)+I
2868 INPUT Y5

278 IF Y=N THEN GOTO 9908
3BT LET W=y -MN+Kz(N2Y)
321@ LET T =T(W)+1

3A2@ PRINT P$(W) 2"

S e i s AR
3232 INPUT YS
3942 GOTO 99@

WINSY, .PS(I).
: T (1)

player's last move. Line 140 gives it an
initial random value from 1 1o 3. Variable Y,
the player's present move, is given a
random starting value by line 150. These
two values are then used to enter random
15 in the move matrix, giving the program
an in-built, bul unknown, bias. Line 880
clears the screen and stars the move
routing.

Lines 1000 and 1010 search through the

three elements on row Y of the move
matrix to find the largest numbar. This
shows the most popular combination ugsed
so far by the player, e after move Y he is
most likely 10 make move M. Given the
player's most fikely mowve, line 1030 calcu-
latas the compuiar's responss,

Line 3000 determines who has won if
W=1 then the computer wins, but if W=2
then the player wins.

x2
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Spectrum

In this new slot various contributors explore different aspects of the ZX Spectrum.

From fans to
the third

Nick Hampshire continues his -

serigs on graphics with 3
some standard 3D pregrams.

Last weak | presented two relglively'simple
programs for rofating a graphic image on
the Spectrum. The first simply moved a
singla point around the screen in a circle.
This was a development of our attempts to
by-pass the Spectrum’s circle command
which, as we have discovered, has a
number of disadvaniages.

The second program was simply a
variation of the first program. It rotates a
line stretching out from the centre of the
screan around that point.

. fairly standard 3D graphics routines which

I'have tried on the Spectrum. As you can
gee, lhe functions are contained in line 60
in both programs. It is interesting 1o try
these programs on tha Spectrum simply o
give yourself an idea of how fast, or from
some points of view how slow, the Spec-
trum is.

As you can ses from the two programs,
it is quite straightforward to change the
functions in kine 60 to create different
images.

Just for fun | have thrown in Figure 4
which creates random blocks of colour on
the screen.

As you will have seen on the news
pages the Spectrums now going out are
being modified to overcome the clash on
the data bus between the ULA and the
Z80A CPU which we reported three weeks
ago. We now have ona of the first produc-
tion batch which has the new modification
hand-scidered in. By now the modification

criticism in the Popuwlar Computing Weekly
review of the machine, in Vol 1 No. 3, has
increased the size of the characters on the
keys, The red legends are shill difficult to
read in poor lighting, but the change is an
inthW$ﬂHnd*

e —

should be built into the production run. 89 DEF FH_ai(z)=BsCO3 iz-8)
The first program this week, Figure 1, The modification gives priority to the 120 Ilg_g T:Em“ TO 100 STEF i
takes the program a stage further in trying  ZBOA over the ULA when both are tryingte | 338 CET s=1
1o create the impression of a rotating fan. | use the same data. In all other respects | 358 LET ZiiP.1wr (som (10000-xs
have added I.hn mlnu_r just for effect — it the production version of the Spectrum |*15%' ean ¥yepl TO _yi STER _u
has no material place in the program. You appears 10 be the same as the pre- | 198 LET & e eur | 2180R Dxex
may, however, like 1o try changing the production models which we have, to date, | "588 65" sua 3a8™
colours yoursalf lo make the image more  been using for this page. 238 LET L=z
ap 2= I s THENH GO 2UB Ja@: IF
axciting. Tha only differance which we have |[z=z21 Trey Egiigurua
Figures 2 and 3 are simply a couple of noted is that Sinclair, in response to the EE!-E IF_pro THEN LET ziez
X3 HE?-\TFp
a8 HE o
h GO SUBR 399
gl RETURH
S0 ATOP
a8 DEF FH 5I(Z) cUBSEXP [-I8I 680
¥
LET kal
112 Fon xaciee TO 10e STEP 1 s
138 LET L=D Flg.
148 LET P;i‘b
i:E.Lﬂ ;;-—:.-.‘IIHT (20R 11DBBB-x 3
Hi s
1;?'- [E‘? ::Elzi*’?biggnﬁl?;ﬂah LE & 3
i-i lg] 1=, FTETIOG &Y
20 GD BUD J48
2284 IF ziL THEHN GO TO 00
238 LET sz
ZBS IF p=@ THEN GO 3UD J340; IMF
ZeZl THEHN GO SUB 348
250 PLOT x+11D.x
Z0@ IF p=@ THEH LET zisz
290 LET p=@
& BEllogeisiine 1o 388 hET
109 LET xud: LET yed: LET qe@s. Aha ob sUB S0 B RENDOMIZE =
LET =@ A0 RETUREMN 7 LET a=ld: LET b=20
138 FOR R.5 To ame stEe o E A 12 LET SoINT (BNRiEM ¢
138 ggﬁaugﬁﬂgg. HEXT x gg IFDR J-::B TO
159 GO0 aE-u AR ]'H' e - 4@ LET d=INT I(RHD#4
169 FOR =250 TO B STER -4 Ao 28 IF d=@ THEHN LET asa+l
188 EanyR. 300 e g, T A 58 IF 313 ThHEN LET fopi
198 00 SUB 00, NEXT 5 . 7@ IF d=x THEN LET beb+l
288 @0 To 13a e ——ay——— 80 IF d=2 THEN LET b=b-=1
SO0 LET 2bheIB@=x: LET YE=l170-y —— o8 IF B»=32 THEM LET b=3R
DI LET xgmx. LET W my I AT 188 IF bs=1 THEH LET k=
L B TN 118 IF a»=20 THEN LET a=28
Jas Tez4l; IF Trwq THEN LET ﬂf"\: igg EEFEI;-!‘ THEH LET a=1
3@ LET F L T
i LF B ey — 7\ —— B
108 LET 2he-xb e 16® GO TO 10
418 LET bays-ye —_——
42 LET ﬂ-gﬂﬂ Taed+bib) _
438 LET ukmna.- g _— —
:;: ?EE {:'lll.lb"l:g 4 STEP 4 TE—
:Eg LET Hlil:.:il. LI : -
abe FLOT x oy V¥
ABD MHEX i
F0Q RETURM
Fig. 1 Fig. 2 Fig. 4
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Sound & vision

ber and an octave goes from C, C # elc to
B. Flal notes are dencted as the sharp of
the note below it, ie to get B flat use A
sharp.

The frequency table set up at line B0
defines frequencies for Sound commands
cofrasponding to notes. Start the data
table by assigning the octave in which the
foliowing noles are fo be played (ie 03

To change the wvolume, change the
*=15"in line 310. The volume ranges from
=0 1o =15, =15 being the loudest.

If you want 10 aller the actual tune
played by the computer, change the
'mmlgggn the data table which begins at
line . To help you find the notes, use
the following lable:

assigns the following notes to octave 3). S T
: = The format Ecla ;hamrmséc h:ata table, dis;lma L= o
octave (e 1 an note and time:
In tune with ' duration. D2 is note D lasting 2 time units. PR T
- G6 is note G lasting 6 lima units, MAX 9 G L=
ﬂ'IE season: time units, F 3
This program, written on a BBC Micro It is very important not to include spaces e v
Model A with 32K, uses the sound function in, or at the end of, the data table as the ..., ¢ P
available on the BBC Micro to play the program will not recognise it. Instead, it will B
tuna “The Green Leaves of Summer” print “No-match! Note = . This is usetul A o
It uses two lists — the first is a list of @s it tells you immediately which note has E 7!y | B
notes from A sharp and B, in octave 1 been rejected. E
(lowest notes), through 5 full octaves (2 fo In the Sound command in line 310 the i} e
6), to C, C sharp and D in octave 7 (highest “1, —15, freq. (N), t x 5" is explained by o el
notes). The format for this list is: 1, which | think is always 1, —15, is the P ‘]m,
Code % (1) A #1 volume, freq. (M) determines tha fone, and  Lowest note G e
Code $ (2) B1i t x 5 is the time duration in time units.
Code § (3) C2 Te change the speed of the music, Although the program was written on a
Code 5(4) C # 2 change the value 't in line 310. At the, 32K machine, it will Run on a 16K
to moment, it is ‘'t = 5, Changing it to 't x 4"  machine. Also, at the mement the program
Code $ (65) D7 would speed it up, and ‘1 x 6 would slow it restores and plays again, To stop this type
The last figure denotes the octave num-  down. ‘end’, instead of 70" in line 270.
'||:} ]:TEH FAAAEREFRAFRA RN BEEFAR A ENERNE Euﬂ D.IiT.Il E,Cx,D,m,E,F,FE..G,GE,ﬂ,.I\E.E
20 REM #%» MUSIC . 250 REM BEGINS TO READ MUSIC CODES
30 REM *xs FOR BBC MICRO bl 260 RESTORE 330
40 REM #%% RY [TNDA STONEBANKS ¥%2 270 READ MOTE%:N=1:IF NOTE$="END"
5|:| EEM HFFEAERREH A AN FEFFARRA BN TR RSN THEH ?ﬂ.
60 DIM FREQ(65),C0DE$(65) 280 IF LEFT$(NOTE$,1)="0" THEN OCTAVE
TO RESTORE 100 =VAL(RIGHT$(NOTES, 1) ):GOTD 270
80 REM SET UP FREQUENCY TAELE 290 T=VAL(RIGHT$(NOTE$,1)):NOTE$=LEFT
90 FOR N=1 TO 65:READ FREQ(N):NEXT N $(NOTE$,LEN(NOTE$)-1)
100 DATA 0,1,5,9,13,17,21,25,29,33,37, 300 NOTE$=NOTE$+STR$ (OCTAVE)
41,45, 49 310 IF NOTE$=CODE$(N)THEN SOUND 1,-15,
110 DATA 53,57,61,65,69,73,77,81,85, FREQ(N),T*5:G0TO 270 ELSE N=N+1:IF
89,93,97 N>65 PRINT"NO-MATCH! NOTE = ";NOTE$
120 DATA 101,105,109,113,117,121,125, 320 GOTO 310
129,133, 137, 141, 145 330 DATA 03,D2,G6,A1,G1,F€2,D4,D2,G6,
130 DATA 149,153,157,161,165,169,173, A1, A£1, A2 FU4,F2,AL6,A1,AL1,04,C2,
5 177,181,185, 189,193 03,G4,04,C2,C86,03,A1,008,C£1,D6,
140 DATA 197,201,205,209,213,217,221, D1,D£1
225,229 ,233,237,241 340 DATA F6,D£1,D1,C2,08,G4,04,C1,D1,
150 DATA 245,249,253 Db ,D1,C1,03,A82, F4 AE1,04,C1,D6,
160 REM SET UP CODE TABLE C1,03,A£1,A2,04,CH 03, A2,GH AL,
170 CODE$(1)="AL1":CODES(2)="A1" G2,A6,G2
180 CODE$(63 )="C7":CODE$(6U)="CET": 350 DATA G6,A1,G1,F£2,DU . D2,G6,A7,A£1,
CODE${ES y="DT" A2, FU F2,A£6,A1,A81,04 C2,03,G4,
150 FOR OCTAVE=0 TO & 04,C2,CE86,03,A1,04,C£1,06,D1,D821
200 RESTORE 240 360 DATA F6.DE1,D0.C2.03.G%,04,.C1,D1,
210 FOR NOTE=1 TO 12 DEG . D1,C1,03,AL6,A£1,004,C1,D6,C1,
220 READ CODE${OCTAVE®12+NOTE+2): 03,A£1,A2,04,C4,03,82,66,A1,FE1,G8
CODES( OCTAVE® 1 2+NOTE+2 1= CODES 370 DATA END
(OCTAVE®1 24 NOTE+2 }+STRE(OCTAVE+2)
230 NEXT:NEXT NE £= 4

o |
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NOW I'VE GOT ONE,
WHAT DO | DO?

3. Alg, of Wandsworth Bridge -

Road, Fuoiham,
WIS
I own a BBC micro-
computer and would like
to know how to get the teletext
graphics, The user puide does
not even mention the subject.
secondly, could you plgase
tell me how to turn off the
BBC machine’s cursor. [ have
tried (?#E1=4), but it showed
no sign of working.

To use the teletext

graphics you have to be
in mode 7. To change into the
teletext colours enter PRINT
CHRS 129; this will change
that line of text to red. You
will have 1o enter this at the
start of each line you want to
use the colour on,

If you want 1o use the actual
graphics, then add 16 to the
number that will change the
text colour. Thus PRINT
CHES 145: will mean thai all
characters after this statement
on the line will be in red.
Again, this statement will have
to be entered on every line
where you want to use the
teletext graphics. The com-
plete list of codes js:

London.

CODE COLOUR GRAPHIC CODE
129 RED 145
130 GREEM 146
131 YELLOW 147
132 BLLE 148
133 MAGENTA 149
134 CYaN 150
135 WHITE 151

The form you quote for
turning the cursor off is based
on the form used on the Acorn
Atom. The BBC machine is
quite different. Use the fol-
lowing:

VDU 23:8202.0:0.0;

SEEING THINGS IN
BLACK AND WHITE

lan Jones of Woodside Road,
Bristol, wrires:

Mot long ago 1 read in a

magazine that there are
certain PCB changes sug-
gested by Sinclair which can be
made to the ZXE1 to change
the screen output from black
characters on a white back-
ground to white characters on

Peek & poke

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

a hack hckgnmnd. This re-
duces thé eve strain consider-
ably. Have vou any idea what
these changes are?

A The short answer is no.
The black on white
screen format of the ZX81 is
storedfn the chip itself, and so
is effgctively impossible 1o
change. Are you sure that you

“have not got it muddled up

-

with the X80 which could be
changed by altering the PCB?

e
IT'S BASIC BUT IT'S
NOT BASIC ENOUGH

M. P. Grieg of Chatsworth
Street. Sutton in Ashfield,
Wrifes:
I have recently purch-
Q ased a ZX81. Unfortu-
nately, I am having difficulty
in understanding the users
handbook, Could you tell me
if there is a publication that
would simplify the Sinclair
Basic?
Also, is it possible to use the
ZXE] to store a collection of
5,000 records?

A With 30 or 40 books on

the market all trying to
simplify the handbook, it is
not easy to choose a particular
book. Some would only make
things worse, while others
need a certain amount of
knowledge before they be-
come of any use,

The two books which [ feel
would be of most use to you
are Getting Acquainted With
Your ZX8! by Tim Hartnel],
and Byteing Deeper Into Your
ZXE8! by Mark Harrison
Tim's book is a simple games
onientated primer that will
teach you quite a few of the
ground rules, almost without
you realising it. Mark Harri-
son's book is more of & teach
yourself book. [t has fewer
programs than Gefting * Ac-
gquainted With Your ZXSI,
but it deals systematically with
all aspects of the ZX81 from
switching on to machine code,

Between them, these two
books should teach you all the
manual tries to, and some
more besides. Getting Ac-
quainted With Your ZX8] can
ke obtained from Interface,
44-46 Earls Court Road, Lon-
don W8 6EJ. Bwieing Deeper

Into Your ZX81, published by
Sigma  Technical Press, is
available from Dillons Uni-
versity Bookshop, Malet
Street, London WCI,

If your ZX81 is unex-
panded, it would take such a
vast number of cassette tapes
o store the information, that
the system would become un-
tenable. Even with & 16K
RAM pack, it would sl need
a large amount of work and
many tapes.

To make such a large
amount of storage really viable
you would need one of the
large add-on RAM packs such
as the Memotech 48K or the
64K from Audio Computers.
Even better would be the
Monolith disc drive, but this
costs far more than the ZX81
itself.

It might be better to wait
until the ZX Microdrive comes
oul, because it will almest
certainly be possible to inter-
face the microdrive with the
ZXB1. This will probably take
until Christmas, but by then
¥ou showld have a lot more
knowledge about computers.

]
PLAYING DIRTY IN

T. 5. Chandry of High Street,
Walthamstow, London,
Writes:
I have recently purch-
ased a ZXE1 with RAM
pack. However, I have noticed
that the expansion port at the
back of the ZXE1 has become
dirty owing to constant use.
I have consulted various
books on the matter, and one
says that when the copper fin-
gers covered in shiny solder
become dirty the only wiy to
clean them is with methylated
spirits. However, the book
says that you should use in-
dustrial methylated spirits and
I can only find the mineralised
type which has a purple dye. |
looked up both types and
found that the clear industrial
type does not have 0.5 per cent
pynidine, or the purple dye.
I am worried that if I use the
methylated spirits with the dye
it might contaminate the con-
nections, making the ZX81
wseless with the 16K RAM.

Can you please advise whether
I can use this sort of methy-
lated spirits and, if not, where
can | get the industrial type?

A You need not worry ab-
L out using methylated
spirits, mineralised or indust-
rial. The violet dye is inert and
pyridine is no cause for con-
cern either. It is slightly alka-
line and soluble in water, alco-
hol, and fanty acids, and is
considered safe enough to be
used as a solvent. The only
reason that it 5 not used in
some industrial forms of
methylated spirits is that a
pure alcohol is needed,

GETTING HUNG-UP
ON THE SCORE DRAWS

I. Ashbourne of Cherry Sut-
ton, Widnes, asks:
Q I have a ZX&] fitted with
3IK memory. Together
with a colleague, I have writ-
ten a program which we intend
to use for the football pools.
The program consists of an
arriy A% of 2187 lines of 8
numbers. and an array BS of
55 lines of & numbers. Two
loops delete all the lines of A$
that do not agree with each
line of BS in any of the eight
positions. The remaining A$
lines are lefi as printed.
The lines of the arrays only
consist of numbers between
one and three, but it takes so
long to process the 55 lines of
the BS array that the program
as it stands is useless. We have
‘Lo repeat it about seven times
to complete the operation,
What we have in mind is load-
ig the program from rape
each time, as the array B$ is
always different. If we then
tvped in GOTO 68, followed
by the new batch of 55 lines,
will this overwrite the old

array?

A What you say is correct.
You will have to use

GOTO because RUN will de-

lete the variable AS which you

wanl o keep.

As a further safeguard, you
might find it useful to edit out
the initialisation part of the
program that actually inputs
the value of AS. This is co-
vered on page 146 of the
manual.

BJULY 1582
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Puzzie No 12 1

Thera was a sensation mecently at Greyfriars
School, when it was discovened that thene had
been a midnight raid on the tuck shop, and a
large box of fudge had Deen taken |

Mo amount of threals could reveal the culprit
but carain boys, namely Beedle, DeVers: Far-
rer, Heelay, Lowall, Nanson, O'Toole and Sirutt,
wiara unable o account for theair wharaatp.rls at
the ralevant time.

AR anonymous nola it'&a later found, and in
heavily disguised wriling, it resd:

“Tha other night whan all were fast asleep

Across the moonlit |2wn | saw a figure creap,

To tell on fellow pupd is not my Game,

But o you faka the letbers of his nama,

And, with numbears, substida for latters

thare,
Ha is the one thal gives the largest square.”
Who dunmit?

Solution to Puzzie Mo. 8

T2l 18] 4l 18|17} 18
FIEIE EIE A ED
T T
41| 42 | 43 44| 45| 45 | 47 | =8
51| 62| B3] 54| 55 | 56 | 57
11%_&351&5%5?&5
il i Ts i
(G2l eyl oa L (96 ] 7]

mmuugh parts (a) and (b) can be sobvad in one
confinuous program, which listz sach of the 36
possible throws obtainable wilh two dice,
togeihes with the scores, to find the answer 1o
{c} it is necessary to play the game. A program
has ko ba writlen 1o draw the boasd and play the
game by placing and remowing counters

In the diagram above, each sgquare on the

boand is. delingd by i3 umsgue ling/'column
number, which also serves as a PRINT AT
Iocation. The sequence i which the soueares
ara lraversed can be aniarad as the rathar long
string A%, Thus if we keep a taly of the
cumulative dice score played, T. then the exact
bzcation that we ara at can be found by the ines:
LET L = WAL AS[2T 1
LET G = WAL AS2+T)

Thus PRINT AT LC: "O° will place the
couwntar at this location.

A DIM stalement can De used o keep a tally

an the sguares visited (by making them non-.
zero), 50 that they can be checked during the

second stage of the game in order ta detarming

whather to place a cownter or o remove ong

alrpady on thal sguare
The answers ara as follows:

&) Lowest score — a throw of 2 and 4 ghees a scone of
@

b} Highsst scone — a theow of 2 and 3 gives a scone of
ar.

cl Theows of 1 and 3. and 3 and 1, both give identcal

“anianged chequernoand” pakisems. (Other inferesl-

ing patiems are ganarabed with throws of 1 and 5, 2
gnd 1, 2 and 5 and double 4.)

Winner of Puzzie No. B
The winner i: B J Viney, Stalion Road,
Qakham, Rutland, who receives £10,

Solution to Crossword Mo. 8

Acroas: 4 Acom, V¥ Package, 8 Atack, 10
Agape, 12 Sump, 13 Even oul, 14 Bind, 15
Himdu, 16 Lavers, 20 Fingars, 21 Scope.
Down: 1 Tangering, 2 Skipped, 3 Ego. 5 Cut, 6
Ria, 8 Ardon, 8 Commodore, 11 Texas, 12
Sirings, 17 Vic, 18 Rip, 19 Dim.

Winner of Crossword No. 8
There was no comect entry to Crossword No. &

Competitions

Crossword No 12

4 Bird saan wih Bateran (5]

7 Sevore man from ancient fown [T
B Dwfpud dersoe Thel cheowres |6
10 Towkigh Wwn molding organaation imprsons Dan (3
12 Dedtioy o 0 fun [4)

13 AL Brid k8¢ i B runhar [T]

14 Ten males lound in @ comic Book (1.3

18 Supsmas's shay who croated 2001 (5]

1 Comic chaachers Fal Faven Baen debsaad! (8)
20 Marvals illo Tor ofcer ()

21 Bupsmaiurnl being in skange Wnguage [

DDW'H

1 Epin oul dream invohing superhen (B}

Peois B chad inlo becowmang o supsrheen (7]
Esgles are and igin ()

Cor® Sirange bid (3

Anger riging In suparnion bengs (1)

15, Superheso rames amangeTent wih Pra [B)
B Skin ol EMIs prde. cranged (7]

11 Jdaw abcsat m numissr of Beks (D)

12 Compisls refersmos, wilm Petes holding & saadant (7)
1T Food Bt T Canire, fEeg (3}

18 Fight ok English eggs {3)

1% Gaa 8
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An exciting new Commodore
peripheral

Chwn oruse a Petor a Vie? advice on how to make the most of your
Fed up with being ignored by all the computer whether you use a Pet ora Vic.
traditional monthly magazines? Each issue covers a host of applications
Fed up with listings, which are too simple — software, hardware, machine code, games,
or simply do not work? business use — whatever it is you'll find it in
You need Commodare Computing, the new Commodore Computing,
monthly magazine. Commodore Computing If you want to learn more about your
15 published by Nick Hampshire, author of computer, take out a subscription to
The Pet Revealed, Pet Graphics, A Library Commodere Computing.
Subroutines and The Vic Revealed, That's the only way to get it, and get it
Each issue is packed with advanced straight.

Send £12.50for1years subscri ption (10 issues) to:

Commaodore Computing,
Magsub, Oakfield House, Pe rrymount Road, Haywards Heath, Sussex RH16 3DH
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LLAMASOFT SOFTWARE ! ! | @M“!]E{'}PJEI?I : H |

DEFENDER (M/C)

FULL FEATURE VERSION OF THE POPULAR ARCADE GAME |
INCLUDING: SWARMERS, BAITERS, PODS. LANDERS AND
HUMANDIDS
CONTROLS: UP, DOWN, THRUST, REVERSE, FIRE AND
SMART BOMB
(8K} HIGH RESOLUTION COLOUR GRAPHIES
JOYSTICK CONTROLS

ONLY £10000

VIC 20 @ VIC 20 @ VIC 20 @ VIC 20 @ VIC 20 @ VIC 20

[T

B |
Fren desw foe MICRD compeles
Bleh Brsade- *
Bring sad Bey 2tsll
Free parking
Revisw of Rinclsie 8psctévm
Lecivrss oa smsll miceo spplicsiioas
Fess Filaie
Ese sad eelkechmeata
Qlces 1o ceates sad Piceadilly sistion
Fres BolTes
Fecilitise For the Dizsbled

o

b RATTRAPI!! Aol

A GREAT NEW FUN GAME ON THE VIC 20. DESTROY THE

RATS AS THEY FALL FROM THE SKY BEFORE THEY MUTATE

AND PREY ON YOU, (8K) HIGH RESOLUTION COLOUR

GRAPHICS (M/C), JOYSTICK CONTROL. FAST AND FUN ! 1!
ONLY £8.95

OR BOTH GAMES ON ONE CASSETTE FOR ONLY £16.95 - e
INCLUDE 50p P&P “ (50
"h. b
AVAILABLE FROM: LLAMASOFT SOFTWARE, LINDON k :
HOUSE, THE GREEN, TADLEY, BASINGSTOKE, HANTS e —
TEL (07356) 5038 doiarsmn e et S U i
; &

MORE FUN WITH YOUR ZX381!

16K RAM PACK

PUSH-ON PLUG-COMPATIBLE MEMORY

The addition of our fU""f'EDmpEtibler | S ward e By Byos 16K Aam Pack. | pncioss checus
assembled, tested and guaranteed 1GK | " o FRe I BT Tosian & T
Ram Pack means more memory for better |Mome ...
games and programs Address ..

ORDER YOURS TODAY FROM: | -

Phoenix Marketing Services @~ | 77T
Dept. P.C.W., Oaklands House ,
Solartron Road, Farnborough Adior P diys ot dobvery

Hants GU14 9QL
2 ]



