ho Coce

35p
This Week

New
Dragon

page

Starting this week. a
regular page for Dragon 32
programming skills. See
page 25

Schools
software

How many of the
advertised programs are
good enough for you? Find
out in our review of ZX8]
educational software on
page 12

Guy
Fawkes

Pit your wits against the
guards in this major new
game for the ZX Spectrum.
See page 8

Vic20, ZX81, BBC,
Spectrum programs and

games in Open Forum, See
page 14

POPULAR

WEEKLY,

Some of the few Specirums in use in primary schools.

Spectrum shunned

in education scheme 7

THE Sinclair Spectrum may
receive only limited use n
primary schools, according to
information just received.
since the Department of In-
dustry announced its ‘Micros
in Primaries’ grants scheme in
July it has received 422 ap-
plications. Of these, 322 are

for the Acorn BBC Model B,
97 tor the Research Machines
4802 and only three for the
Sinclairr Spectrum.

Most® local education au-
thorities have issued guide-
lines to their schools indicating
which of the three machines in
the scheme should be adopted.

Us Iaunch for
BBC micro in
Spring '83

ACORN plans to launch the
BBC range of microcomputers
in the USA n the first guarter
of 1983.

The machines were shown
there for the first time at the
Info "82 trade exhibition, held
at the Coliseum, New York,
on October 11-14.

The go-ahead to exhibit at
the show came after the deci-
sion to set up an American
office to market the Acorn
computers. “Chris Curry and
John Coll went over to the
show to make initizl market
contacts and to sort oul a
dealership network for the
BBC machines'’ explained
Acorn's Jane Aldrich. *US
prices have not yet been final-
ised as they will be subject to
discussions with whoever will
become the distributor.

The production difficulties
which have plagued the
machine’s progress in the UK
secem finally to have been
solved. allowing the American
launch 1o be contemplated. It
1s only in the last two months
that the micros have been free-
ly available through Acorn
dealers in Britain,

1K IS NOT ENDUGH!

A 2K TNRT gives aboul 3 or 4 times tha
program area compared (o a 1K, Il you
arg renning out ol memory, this B tha
chesp answer. Send £6 for chip phis
instroctions. Most ZX81°s meed anly a
ERID swan and ane link sgldarm A 1@
minute pob. | Some eany J381°5 had 2

15K PAK chips mztead of 1 = 1X The L
ImvDlve more Solderng, I vou Pk you
have oneé of these, please specily, )

T.E.C., Z3 Daltord Codirl, Hallinswood,
Telord, Salop.

SPECTAUM SOFTWARE
Lon Sell Spftape One: 16K/ ABK
Containg Kami-Kan Péot (Action gams)
Fruil Machine (Hold and gamblat — Charac
titr Dresign Ak (Great tacilities + £8K varsion)
All three programs on a gually Casseitee —
aanl by reum for gnly £2:896 intlusve
Chegues P05 1o Sof Esll Compuier Sol-
wars, 68 Wallingion Strael, Long Eaton
Hottingham NG10 ARG

| ]
VIC20 and cassafte unit plus BK Ram

pack, many accessories and software,
225, Tel: Brentwood 218787

ZX81. BORED WITH Aliens, Galaclic
Wars and Flight Simulation? Al last! A
fruly amusing 16K moving graphics
game. For adulis only. SAE for datails,
Hunthurst Ltd, 26 Basford Way, Wind-
sor, Barks SL4 ANF

Computer Swap

01-930 3266

Free readers entries to buy
or sell a computer.

Ring 01-930 3266 and give
us the details.

Commodores for sale

VIC20, cassatie, 3K Fam pach, |joys-
lick, bodks, magazines, soltware wonh
over E40, brandnew condition, £180
ono. Marosi Hastings (D424) 440150
alter & pm*

VIC20 with cassetle, programmers
paid cartridge, books, mags, 6 months
guarantee, £200 ono. Telephone 021-
421 1839

VIC20 + casselte deck, joystick, &
monihs guaranles, EG0 of software,
plus mags, all tor £220. Telephone
Complon 772653,

VIC 20, only 4 manihs old, plus books,
£135, Contact Melyin on (0480) 58670.
VICZ20, ome month old, cassatie deck,
dust covars, adveniure cartridge. lots
ol cassetle games, magazines aig
The lot £185 Telsphone Paler on
061-477 7246 after 2 pm

Continued on page 28

WE GIVE YOU MORE —EVERY THURSDAY
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CAMPBELL SYSTEMS

The very best in machine code for
Spectrum and ZX81
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THE LARGEST SELECTION . SPECTRUM 16K GULPMAN. Gamo of the xMAN variety with 15
mazes, four chasers, laser defence, nine grades, ninea spésds, demo

OF G"ms INTHE ml"n moda, choice of joystick control. "An extraordinarily good program raves
Boris Allan for Popular Computing Weekly. We think you will agree. £5.95

WE Stﬂ(:k thE BIE HAMES I SPECTRUM 48K MASTERFILE. Business/domestic filing and reporting

in CDfﬂpUtEl"S Includlng system. So flaxible it is equally usable for your mailing lists, catalogues,

stock control . . . applications are endiess. Fully user-defined data and
repor display format, dynamic variable-length file, records, and data ilems.
Menu-drivan, with powerful saarch faciliies, soring, Wotal’'arrange, update,
multipla indepandant files, printing. Yes, we aim (0 suppon Microdrive
when Uncle delivers, Nearly all the 8K we usa is machine code, 50 you get
A2K per file. Comes with example file and 12-page manual, £15.00

ATARI 200800 =
—— SINCLAIR xs1 =
—— LXSPECTRUM =
= DRAGON MICRO=>=

SPECTRUM SPDE Disassemblar and Editor, fast sall-relocating devealop-
menl tool. Shows all Z80 op codes and operands. £5.95 We used it o
develop the above,

ZX81 16K GULP II. Aimost identical spec to Gulpman, £4.75.

ZXB1 16K-B4K. THE FAST ONE is tha predecassor to Masterfile and it's in
usa all ovar tha world now, Specification very similar to Masterfile. £12

. ﬂnd d Wide range Of All programs supplhed double-recorded and marked 15! class by relumn
! independent Prices include VAT and postage wilthin Europe, SAE for full list.
| SOFTWARE
Main Computer Branches. 22 OXFORD STREET, London W.1. CA M P B E L L SY ST E M S
439 OXFORD STREET, London W.1, (Dept PCW)
52 WESTERN ROAD, BRIGHTON. 15 Rous Road, Buckhurst Hill
Also at: 184 REGENT STHEET, London W.1.

Essex IG9 6BL, England

254 REGENT STREET, London W.1.

A\ )

MICROTANIC

COMPUTER SYSTEMS LTD.

BOOKS SOFTWARE COMPUTERS
ZX81 BBC ATARI 400/800

Interfaces available for the following computers which will enable you
to use the Sinclair Printer with your computer. VIC, ACORN ATOM,
BBC MICROTAN. Price £29.95 inc. VAT.

DRAGON 32 GOES FORTH i w
We stock a large salection of software and books. .

Please write or telephone for catalogue, stating relevant machine.

The FORTH language is NOW AVAILABLE on the DRAGON 32 — Create and run your
programs up to 10 to 12 times faster than BASIC. AVAILABLE ON TAPE. £24.95 inc. VAT.

MICROTAN 65 ViC ACORN ATOM

SHOWROOM: MAIL ORDER:
16 Upland Road, 235 Friern Road,
Dulwich, London SE22 Dulwich, London SE22

TELEPHONE: 01-693 1137
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Subscriptions

You can have Popular Computing Weekly sent
to your home: the subscription rate is £19.95 per
year, for addresses in the UK, £37.40 overseas.

How to submit articles

Articles which are submitled for publication
should not be more than 1,000 words long. The
articles, and any accompanying programs,
should be orginal. It is breaking the law of
copyright to copy programs out of other maga-
zines and submit them here — so please do not
be tempted,

All submissions should be typed and a double
space should be left between each line. Please
leave wide margins.

Programs should, whenever possible, be
computer printed.

We cannot guarantee lo return every submit-
ted article or program, so please keep a copy. If
you want to have your program relurned you
must include a stamped, addressed envelope.

Accuracy

Poputar Computing Weekly cannot accept any
responsibility for any errors in programs we
publish, although we will always try our best to
make sure programs work.

This Week

News 5
Spectrum not wanted
Letters 7

Infinite improbability.

Guy Fawkes B
A new game for Spectrum by Matthew
Bramble.

Street Life 11

David Kelly talks to Graeme Levin of
the Games Centre.

Reviews 12

Tony Bridge looks at the latest
educational software for the ZX81.

Open Forum 14
Six pages of your programs.

Spectrum 22
Graph plotter by Malcolm Davison.
Database 23
Paul Kriwaczek looks at Thames TV's
computer programme.

Machine Code 24
A pair of registers.

Dragon 25
Flying Saucers.

Peek & poke 27
Your questions answered.
Competitions 30

Puzzle, Arthur.

Editorial

Clive Sinclair is in grave danger of
becoming The Yesterday Man. The
ZX Spectrum, which was widely ex-
pected to become the market |leader
when it was first launched in April, is
already being overtaken by the Dra-
gon 32. :

The Spectrum's eclipse is not due to
any technical pre-eminence on the
part of Dragon. Pound for pound the
Spectrum still offers one of the best
deals in the microcomputer market.

But, the Dragon 32 is available. It is
possible to buy the Dragon 32 off the
shelf in many high-street stores. There
are no four-month waiting lists.

Quality control on the Spectrum
also leaves something to be desired.
While it is impossible to gather com-
prehensive figures, an alarming num-
ber of Spectrums are being returned
— either because they did not work
when they were delivered or because
they crashed within hours or days of
being switched on.

With the launch of the ZX81, Clive
Sinclair became the undisputed leader
in the micro field. That lead is now
being challenged.

There is still time for Sinclair to
come back. But he needs to solve his
production problems and quickly.

Sinclair has already lost an im-
mense amount of goodwill. He cannot
afford to lose much more.

Next Thursday

Are you a radio ham? Log your calls
with QS0 — a radio directory program
for the 16K ZX81 by Anthony Briggs.

Also next week, a review of some of
the latest Commodore software for the
Vic20. Mike Grace takes a look at Mas-
termind, Quizmaster and English Lan-
guage Revision.

r—-——--————__-—_-__-___—_ﬂ

| Subscribe to
: Popular Computing Weekly

| would like to subscribe to Popular Computing Waekly
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C.P.S. GAMES

ADVENTURES SPECTRUM AND ATARI
HASHA THE THIEF
Try to enter ihe Polala and steal the golden teapol of the Dalni Lama. Thare are not
onfy raps and mittalks Hut eddn Some magen ryeng 1o Shop ol fram gEfimg o ihm pirivate
FORHTES

THE WIZARD OF SHAM

i you can reach hia hide-aul, than he will ghe you the alodr of life. Traval throwgh the
jungle, the ghost o of Sham and find the secret enfrance to the temple in which the
wizan hedes. Dot 5 tha lampls ol will nesd all your skills and determanation to maid
this dangors awailing you, You mey meet the wizard m (he eng. Dot we doubt i

THE FOURTH KIND

R Wisl manage io pErmmaneRlE weith the acrg-iemastnats and oblam from them iha
unnnersal medwcing lor giemal fite? This 5 not only an advantura but sall best also your
shills in trying o overcome what would ssam i e impossible communicainn
probiams

THE 7 CITIES OF CIBOLA

These famous cilies, whone the Spanish Jesurles Tound ther gold. are siluaiod
somewnere in the South-Amernican |ungle. Ther whereabouts have been lpsl los
saveral cenfuries, and nobody has lound them ever since Can you sunive bn this
sxhausting climate and knd al least-some freagure? And, I you find it Wil you sl be
sirong encugh o gat back wilh your gold™ There & not oaly he climale; mdans
poannays animats. oaciet religioes sects and many man

THE DOMED CITY

You ane fravelling 1|'|ir,|uq|1 unmapped lemtary and your Wity o5 Dlogcked by a gian! ant
heapn By a reak muiabon thass anis ark a8 By &8 you AN therg 15 ondy ONe way open
I'I1rr_|-.,r|_:|h. Ine and’ s laer. Some anis ane ngndly, ofhers ans AQgressve and your waapons
AnE oL Mo DEiG. WOl suraval depends on s anfiCpatian and Ty Wl you
AT A

THE TOWER OF BRASHT

Oree mermibesr of your axpedifon has been laken pasoner by the Kharrs, a crued fribe
I|'..'|ng. near 1ha -r_H'Il;H_- ol Fnalisabhion, Yiou mug! chonse a fow COMPaNIoNS Inom yowr (1eam
and try 1o ged the prisoner oul. Success of [allure will depersd on whom you chotse and
how ihey are equipped, This DED bype adveniure is difficull and wil take youl some Tme
inpiay |f can te used as o roleplay fig advaniung with ne many players &35 thera can e
members of the leam

THE GHOST OF RADUN

fry thue ol Bl rueneet castle of Raaun. a lange freascne = bured. Many haane triad bo find
. but none have evar retumed o (el the tale. It & rumoured (hat the reasure 6
guarded by a ghost, who appears when leasi sxpected, and makes sure that the
freasure hunber can no konger return, This adveniure s definiely not for e waak-
hparied and we sirongly pdvise nof o play i aher nightfall, aspacolly Rol wiken you ane
plana i ihe house,

ADVENTURES FOR THE VERY YOUNG:

Thiorie w5 No longar any nasd for vary young children 10 gaze wistiully al a compater they
arg nat allowed 1o houch

This new sanes of adveniures is mainty basad on graphics, bul follows the traddional
oateen of an adveniure i me There arg some slemeniary nstruchons for witich a b
ol halp lrom e prown ups may be nesded. Il you wanl 1o see soma ile ayes hight

on
PETER RABBIT AND THE MAGIC CARROT

Petar Rabbit goas on a guest for the magic camot, i 5 rumoured that any cabbil taking
one bite of that carrol gets an exira hyenly years of |ilg

Padar has 1o go 1rrough i b Farmal, mests nee (and nol 50 nice) Inends  dealks with @
gwarl, gots haldp mom ald man oak, eic

Will e get 1o the cave and find 1he magic camol ™

PETER RABBIT AND FATHER WILLOW

Father Willow has been damaged by vandals, and S now in & BY ol a siate. Pelér
Figbil EpOEs o prufaLid faf 1he vwanoais TI'IE'g,I knaw and ry. nod onky Lo escape DLt 1D sion
Pateer Rabbd from Inflowing them. Luckily the 1atter gats help iram 1he ol tregs. wiho
heard about the story, But will he find the vandals and hawve them locked up?

PETER RABBIT AND THE NAUGHTY OWL

Jimmmy ths Owl has been cnsufferabie of late, Tha Coundil of Ths Maadows sencds Peter
Rabbit on an expadition o bnd the Mastar of the Owis, n order to have Jimmy taughi
soeme mannes. Thie Maater vas vedy Tar iwey and its quite an advantirs gedting thare
Wil Pater Babibil come Back wilhout having seen the Master and thus Jimmy remain 8
niuisanon?

It now racemireg fhat the Peler Rebbil Adventures can be ARnginasy adnichive o
grown ups

FRUSTRATION

Frimiralssn o mard 8 purebe (kan an advenivne, I boke bke g o ram fult ol h-.pg.-s {Tpls)
nedfing seams fo work, It will be diificull (o gal 1o the and, buf if you do (and don't go
mad wilh frusiratonl) then there = a reward, The first ten comect answers recewved by
us will be allowed o choose three of our gamaes, FREE!

WAH GAMEE All wilk luill graphies ol the hattte lisdd and eelusies of manil
KING ARTHUR

Britain n {he sucth century THE AMNGLES AND SAXOMS are marauding through [h
Country, leawng behind a trasl ol blood and dévastabon. In 1ha Soufh a man & gathenng
troops and ':Il-ﬂg Fheery ol MHIS namme o5 Arthur. Yoo (aa s rose in e '-Fl.‘ii:mHhI'lﬁ
wiirgame, Wl you B aBhe to owen all the batties he won and free Britain from (he
plunchering marauders? How good are you af commanding troops. finding the enamy
and bning nem t0 battle. siting information. sawing through the fog of war. deploying
Yordr ironps and many mons Simjkar skilkg7

BATTLE OF THE BULGE

Ardepnies. 1944, The ipmous  von Rundsied!” oflensive

BATTLE OF THE RIVER PLATE

A ssmadlation of this weil Known Sea batte

CONVOY

You ars the commodoe of 3 convoy undes BHACK rom submARReE. Inslant decsons
hrE reunrad and if Wwou hesitaka oo II'_-I'lq e dam age mighl D8 Worss Tr'\-' and locals tha
2rEmy anag :’“‘."".”i"f him, Mof en 1] -"".'.l-:'llr' araphiics. bul combined wilh vertal
mlarmation : -

-gg Hmsa; iﬂm are available for ATAR! 16K and SPECTRUM 16K
me of the games will load diffarant FaMs Successivel
s iony e prog vecassively and are thus

AllC.P.5. Games, exceptl those lor children, are priced at £9.50. The Peter
Rabbit and Tummy Digs games are now £4 50,

C.P.S. 14 Britton St.. London ECTM 5NQ

We are in the process of moving. Mail will stifl be received at the
above address and ielephone messages taken. Qur new address and
fefephone number will be announced In the next issue.

TECHNOLOGY, BACKEVILLE 5T _ MARCHESTER

.lﬂwh._.""-i"":-"- SALLER LS8 ey | s ik g0 s i Loy 0 ] e it ey L Lt AL

7 LEVELS, RAPID FIRING, LASER SHIELD, MOTHER SHIP,
RE-FUELLING, SMART BOMBS, 3 WAVES, HIGH SCORE
SPECTRUM VERSION HAS SOUND AND GRAPHICS. ONLY
£4.50. FOR SPECTRUM OR 16K ZX81. P.C.W. "ONE OF THE
BEST SINCLAIR GAMES YET". Y.C. “THE ACTION IS FAST."

SPECTRUM RENUMBER DELETE. "YOU WONT BUY A

BETTER RENUMBER PROGRAM FOR THE SPECTRUM." 600

BYTES, POSITION INDEPENDENT. SUPERB. RENUMBERS
ALL NOT PART. A BARGAIN AT £4.95.

SOFTWARE CAT. SEND 22p stamps. Authors join our success.
YOU WRITE, we SELL. SPECTRUM or DRAGON. ONLY YOUR
BEST PLEASE.

WORK FORCE 140, WILSSDEH AVENUE, LUTON,
BEDS.

CHRISTMAS

@ WIBAVFEST o2

Micro Fair and Seminar for all users
HARDWARE. SOFTWARE. PERIPHERALS.

A OMESEI0N
ADLILT 1.0
CHILD (upder T6) - ~ B

hatl price with coogon

Ewkibitian ang fither ivverairst lor X, BB.C Mierp, VIC, TRS, Sharp, Garesrer, Vides Genie, T angesne
Masram Atari. Pef el Acoiem wger

Fres desw For MIGRD compuier

Bleb Bisads

Bring snd Buy sisll

Fess parking

Review of Biaclsie 8pectrom
Lectesas oa amsll miceo applications
Fess Filme |
Bse sad eefbeshments |
Bloes 1o ceates sad Piccadilly sistion j
Frss Coffes

— Wy ¥ oy A el e T | S

SEaxmussauss

" | TURDAY 11, 10 30— 21 00
UNIWERSITY OF MANCHESTER INSTITUTE OF SCIENCE ARID S

SUMDAY 12, 10 30 - 14 00
DECEMBER 19485
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News Desk

01-930 3271

LEAs favour Acorns and

Research Machines

THERE are several reasons
why the Sinclair Spectrum is
not being selected for the De-
partment of Industry’s educa-
tion scheme.

The ‘*Micros in Primaries’
programme is an extension of
the earher secondary schools’
scheme — in which a Sinclair
machine was not included.

LEAs taking part in the
earlier scheme will have stan-
dardised their secondary
schools on either the Research
Machines or Acorn BRC com-
puters — and most of these
have opted for the same
machine in their primaries

Sﬁectrum
deal not
‘Queue-

jumping’
FIVE HUNDRED Spectrum
microcomputers have been

.promised within 28 days to

people who order through an
Observer Newspaper special
offer, announced on October
17.

A Sinclair spokesman
emphasised that there was no
question of queue jumping.
“It does seem unfair, but the
deal was set up three months
ago,” he said. “Orders from
the offer will be treated the
same as any other order. By
the time the Observer orders
come in we will be on a 28-day
delivery pattern, anyway,” he
added.

An Observer spokesman
confirmed that the first 500
orders would be dispatched
within 28 days. “'We have had
a fantastic response to the
offer, but we may run into
delivery difficulties after the
first 5(6)," she smd.

Sinclair Research i1s confi-
dent that the delivery back-log
of normal mail-orders will be
cleared by mid-November,
and has begun to readvertise
the product.

The Inner London Educa-
tion Authority has selected the
RM4B0Z under both grants
offers. Derek Esterson of its
computer department said:
“We feel that standardisation
15 absolutely essential to en-
able us to provide any kind of
sensible support for the
schools. ™

Both Hampshire and Man-
chester LEAs have chosen the
BBC machine for primaries
and secondaries. A spokes-
woman for Manchester LEA
commented: “The need for
standardisation is obvious if
vou look at software. What we
buy must be compatible with
as many machines as possi-
ble.”

Whilst the ZX Spectrum at
£175 appears to have a sub-
stantial price advantage over
its nearest rivial — the BBC at
§£399 this is not entirely
relevant in the Dol scheme.
By the time you add on the
price of a colour monitor to
the package the proportional
saving 15 reduced. The Spec-
trum then becomes £472 com-
pared with the E650 of the
BBC. Nigel Searle — Sinc-
lair's Computer Division head
— admits that this ‘narrowing
of the gap’ 15 one of the
reasons for their recent £15m
schools discount offer. Be-
cause the Dol offer is applic-
able to only one machine per
school, the price advantage
offered by the Spectrum be-
comes a less important consid-
eration.

The much publicised pro-
duction and delivery problems

have not helped.

Derek Esterson reckons
that “the Spectrum is just not
up to the battering it will get in

l-.';ch ools,

East Sussex Authority
which made the decision to
standardise on Commodore
Pets as long ago as 1978 has
still to decide on the machine
for its primary schools. Gor-
don Holmes, its equipment
buyer, has not been able to
evaluate either the Sinclair or
Research Machines options,
Griffin and George Litd,
appointed to distribute the
Sinclair machines in schools,
has no Spectrums to demon-
sirate.

Hampshire 1s firmly recom-
mending the use of the BRC
machine to its schools. In a
letter from Mr Bothwell of its
County Education office i
advises against adoption of the
Sinclair Spectrum: It is dis-
appointing that several
computer spectalists who have
recently evaluated the
machine are less than enthu-
siastic about its performance
and handling properties.” The
document is critical of the mul-
ti-function keyboard, picture
quality, screen mapping sys-
tem, and ‘‘idiosyncratic”
version of Basic. The letter
continues: "It is therefore with
considerable reluctance that
the decision has been taken
not to place orders with the
Dal for this machine,

“Schools are strongly urged
to consider cancelling unfulfil-
led orders for the Sinclair
Spectrum which may have
been placed in anticipation of
a different decision.”

Unleashing of the Lynx

CAMPUTERS will launch its
Lynx microcomputer i the
second week of November. It
will inclnde 48K Ram and will
cost £225 including VAT,

Three other versions of the
Lynx, with 96K, 128K and
192K Ram. should follow n
the next few months. The Y6K
machine will cost £295,

Three new
micros from
Sanyo

SANYO will launch three new
microcomputers in the UK in
January 1983,

Called the PHC-10, PHC-20
and PHC-25, they are aimed at
the home user and range in
price from £60 to £150

With 16K Ram, high resolu-
tion graphics, three voices and
ning colours the ZR0A-based
PHC-25 15 the most advanced.
It wall be priced at £150. I
runs a version of Microsoft
Basic similar to that of the
Dragon. There are four
graphics modes: text only,
monochrome; 64 x 64, mine
colours: 192 x 128, nine col-
ours; and 256 x 192, three
colours. Cursor keys are sepa-
rate and ftour user-definable
keys are provided. The PHC-
25 15 fitted with a Centronics
port, cassette output and both
tv and momtor outputs.

The PHC-2(). to cost around
£100, has 4K Ram and is
monochrome only. The PHC-
18, planned for £60, is better
powered, has 4K Ram, 16
character LCD display. It has
no tv output and runs in inte-
ger-only Basic,

Oric: set back
but enhanced

LAUNCH of the Onc 1 16K
and 48K microcomputers has
been put back one month.
Production prohlems have
meant that the first 1,000
machines are now planned for
release in mid-December.

The 48K version, still at
£169, will now be bi-lingual.
Forth will be offered on the
machine — provided as a free
cassette with every unit.

Also planned are an Ex-
tended Basic providing a
structured programming capa-
bility — scheduled for release
at under £40 early in the New
Year. and a version of Pascal.

Tron In Town
TRON, the video-game
movie from Disney,
opened in the UK on Octo-
ber 22 at the Odeon Cine-
ma, Leicester Square. It
will go on general release
from December 27. The
film stars Jeff Bridges,
David Warner and Cindy
Margan, and is directed by
Stephen Lisberger,

Tron warrior in control: (€ MCMLXXXI1I Walt Disnev Productions
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ZX81 Workstation...

.. .1s a stylish and
ergonomic plinth for the ZXBi. It raises and
trlt‘a the TV to avoid eyestrain. holds the 1I6GKRAM
in place and hides the wiring and power supply.
This very professional unitcosts £15, a built-in
power swilch is £3, plus postage at £1.50, inc, VAT,
Peter Furlong Products, Unit 5, South Coast Road.

Industrial Estate, Peacehaven. Sussex ANS BNA

Telephone 07914 B1637 for C.0.D. and Credit Card sales

Don't be trapped
into designing one
graphic at a time on
the VDU screen. Work
. on 2, 4 or up to 48 v
adjacent units with this quality-printed Gmphlr
Flanning Pad. Prepare your designs al home,
on the train. at school or the office - anywhere
B Full instructions W Owver 300 predesigned
graphics to use or to spark your imagination
B Space to design over 2000 graphics of your
own. [l All column values printed to aid coding Il Sample
program to calculate values, POKE to memory and SAVE
B Written for Spectrum but invaluable for any computer
with B % 8 user defined graphics Il Allin all the best tobe had

Also avallable: ZXB1/5pectrum BASIC coding
sheets. Printed blue on quality paper for neat and precise

program development. £2.50 inc phkp per 100 sheets.
Il'ii:.-: TMA GRAPHIC PLANNER PAD
PLUS 100 BASIC CODING SHEETS E52T £, 00

14:*-' niftances to Proxtma Ceataur! Lid, |
Suite AB, 23 Denmark Street, ke
London WC2ZH BNA. |
Please specify exac] requirements

FOR THE FIRST TIME
ANYWHERE IN THE WORLD!

ASTROLOGY

ON YOUR SINCLAIR ZX81
COMPUTER (16K)

USER PROMPTING PROGRAMS: merely key in birth informa-
tion as requested by the computer — READ OUT (and/or PRINT
QUT) what is normally the result of many hours of painstakingly
tedious and complex mathematical calculations using tables,
ephemera, etc.
Cassette | ZODIAC | ONLY £10.00
makes truly AVAILABLE AT YOUR FINGERTIPS
THE SIDEREAL TIME OF BIRTH.
THE ASCENDANT AND MIDHEAVEN in Sign, Degrees, Min-
utes, and Seconds for EQUAL HOUSE SYSTEM,
THE SIGNS AND POSITIONS OF THE HOUSE CUSPS in Sigri
Degrees, and Minutes for the PLACIDEAN SYSTEM,.
THE SUN AND MOON POSITIONS in Sign, Degrees, Minutes
and Seconds.
ALL THE PLANETS POSITIONS in Sign, Degrees and Minutes.
THE LUNAR NODE — THE PART OF FORTUNE — THE
VERTEX, AND A HOST OF OTHER BIRTHCHART INFORMA-
TION AT THE TOUCH OF A KEY
ZODIAC I
GIVES YOU THE ASPECTS
Other programs in course of preparation include: PROGRES-
SING THE HOROSCOPE; RECTIFICATION OF THE BIRTH
TIME, etc.

STELLAR SERVICES

8 FIR TREE VALE, LEEDS LS17 7EY
Tel: (0532) 692770

ABERSOF T

7 MAESAFALLEN, BOW ST, DYFED, SY24 5BA

ZX81 & Spectrum
Games

Chess 1.4: Ten levels m/c graphic screen display.
16K ZX81 £8.95

Cassatte | ONLY £8.00

Invaders: Very fast m/c action. Includes mystery ship and
increasingly difficult screens.

16K ZX81 £4.45

Mazeman: A fast action m/c game that reproduces the
spirit of the original. The Spectrum wversion includes
excellent graphics.

16K ZX81 £4.45 — Spectrum £4.95

Adventure 1: Based on the original game by Crowther,
this game was the start of the Adventure craze. Reviewed
Sinclair User, issue 2, Features Save game routine as the
game can literally take months to complete.

16K ZX81 £8.95 - 48K Spectrum £9.95

We have full stock of all programs and supply by return of post
(which is included in the price)

POPULAR COMPUTING WEEKLY
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An Inspired
exhortation

have been prompted to

write to you after having
read a letter from Stephen
Kelly, Popular Computing
Weekly, September 2. As he
quite correctly states, the
Screen$ function returns a null
string for the graphic charac-
ters and the user defined set,
although [ would not go so far
as to say that this function/
symbols are pointless in
games.

However, there is a way of
using user defined characters
and having the Screen$ func-
lion return the code. This in-
volves changing the character
set pointer to an address in
Ram. The following routine
will change Ram top, copy the
character set to Ram and then
alter the pointer,

1 LETB = 15616

2 CLEAR 31831

3 FOR A = 31832 TO 32589
4 POKE A, PEEKB

5§ LETB=B+1

6 NEXTA

7 POKE 2360668

B POKE 23607,123

g STOP

This having been done, it
will now give you an extra 96
user defined characters, start-
ing from code 32 (space) to
code 127 (copyright symbol)
plus the normal 21 user de-
fined graphics. There are now
a total of 117 characters that
can be redefined.

[t is important to note,
however, that you cannot de-
fine the characters by Poke
LUsr “ A" etc. The start address
of a given character has to be
worked out beforehand. This
i done by: address + (charac-
ter Code » B). The resulting
address followed by the next 7
have to be Poked in the nor-
mal way. To Save the charac-
ter set on tape, just enter Save
“*name" Code 31832,768.

D Hayward

4 Lane End
Whelford

Nr Fairford
Gloucester GL7 4HF

infinite
improbabllity

H:wr: you noticed that
‘although Sinclair Re-

search is based in Cambridge,
orders have 1o be sent to Cam-
berley for a computer assem-
bled in Dundee?

The computer then arrives

from Aldershot, made from

components bought from

Japan, Portugal, Ireland,

America and France. Has the

infinite improbability of re-

ceiving a ZX Spectrum caused

Sinclair Research to be every-

where in the universe at the
same time”’

Bill Longley

388 Ipswich Road

Colchester

Essex

My Guardian
Angel lives

he great thing about the

ZX Spectrum is that it
doesn’t suffer from the
dreaded Ram-pack wobble of
its predecessor, does it? I
mean, programs won't just
vanish in front of your very
eyes, will they?

So there 1 was, two hours
into typing my first program
into my shiny new Spectrum
(which sounds as though a
wasps’ nest has inadvertently
been trapped inside it) when |
noticed strange blue blobs
spattering themselves rapidly
over the screen.

‘Do something safe’ 1
thought; but before I could do
anything — aaarrrgh!! It
‘newed’. All by itself. Sin-
clair’s done it again!!

Ah well — I'll send it back
and with a bit of luck I won't
see the thing again this year.

P Gleave
39 Clanson Ave

Northolt

Middx

A star over
Bethlehem

regularly read your brilliant
magazine. I am a proud
owner of a 3.5K Vic2( and the
first headline in Popular Com-
puting Weekly, October 7,
that caught my eye was Vic2l
adventure games tested.
Eagerly 1 flicked to page 12
as I've never bought an adven-
ture, The review was well writ-
ten and I was prepared to go
out and buy the first adventure
I could find, but not if they
were too expensive for me.
How much is a cartridge?
By Christmas will the prices be
lowered because of rival com-
petition from companies such
as Sinclair? Do they need
memory expansion, and which
one would you recommend for
the beginner? Meanwhile,

keep up the high standards in
your magazine.

Paul Grove (13)

2a Grove Wood Hill
Coulsdon

Surrey

Each of the adventure games
costs a lot at £24.95 and is
available from Commodore,
Commodore dealers or
through the Vicsoft mail-order
magazine. Commodore claims
that there is little chance of the
price coming down to a more
reasonable level before Christ-
mas.

Breaking the
Moblus strip

In Volume 1 No 23 the Cover
story program Tunnel does
not run properly. The mic
breaks into the variables area,
Two changes to the program
will stop this.

1) POKE 16572, 79
2) Line 115 should read:

LETA = A + (A<O) = (A>16 AND W
= 2) — (A>18 ANDW = 1)

I hope that this will be of
some help.

M Snowdon

109 Kimberley Road

Solihull

West Midlands

Can | claim
top score?

fter programming Scram-

ble into my Vic20 compu-

ter 1 was interested to read

that the highest score was 820,

MNow after a week of practice

at the game I have achieved a

score of 900, Has anyone done
any better?

Stewart Douglas

11 George Street

Sherburn

Durham

Give us the
explanation

typed in the excellent Spec-

trum Disassembler from the
September 23 issue of your
magazine. It works very well
except when it comes across
certain Z8(0 instructions.

As you can see from the
copy I made of the screen it
does not correctly disassemble
address 69. It does this when-
ever it encounters a code value

of 253 or 221. These codes

have something to do with the
prefixing of instructions using

s

Fam———

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

the I'Y and YX registers.

I have checked my listing
and can find nothing wrong
with it. Would it be possible
for you to perhaps print some-
thing in your magazine con-
firming (or not) that your list-
ing is correct, so that [ will
then know where the problem
lies.

RST 56

PUSH BC

LD HL, (23649)

PUSH HL

JP 5700

PUSH AF

PUSH HL

LD HL, {23672)

INC HL

LD (23672), HL

LD AH

ORL

JA NZ, 72

7 253 CLEAR
52 4

LD, B,B 64 @

PUSH BC 197 OR

PUSH DE

dnZ S986R2E59ULEREELS

Keith Robertson
Gilfach

4 Digney Close
Holyhead
Anglesey
Gwynedd

L1665 2PW

We think the listing was cor-
rect, Does anyone else have an
explanation?

And little bugs
have littler bugs

he following bug 1s present

in all ZX81s. The bug is
that the Spectrum and the
ZX81 both think that 2 is
unequal to .5 (.5 is however
equal to ¥2).

The fault (in the '81) is that
the binary value of .5 is one bit
short, so it"s not surprising that
a comparison with ¥2 (which it
calculates correctly) will fail.

The following line of Basic
will illustrate the fault on both
machines.

IF Y2 <> 5 THEN PRINT "OOPS"

G M Margetson

3 Bransdale Close
Baildon

Shipley

W. Yorks

BD17 5D0O

If you have an opinion you
want to express, or have spot-
ted an error that needs cor-
recting, write to: Lelters,
Popular Computing Weekly,
Hobhouse Court, 19 Whit-
comb Street, London WC2.

i = - S W
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he 5th of November i1s Guy Fawkes

night in Britain each year, an occasion
for celebration with fireworks, children
begging “‘a penny for the guy” and the
burning of effigies of Guy Fawkes.

Guy Fawkes was an early seventeenth
century English soldier, exiled in the Span-
ish army. He was brought back to Britain
by the organisers of the Gunpowder plot,
for their attempt to blow up the Houses of
Parliament, and King James |, on Novem-
ber 5, 1605.

The conspirators were all Roman Catho-
lics and the assassination attemp! was
directed as a protest against the increas-
ing repression of Catholics under James |.

One of the conspirators leaked the
details of the plot. The barrels of gunpow-
der, hidden in the cellars under the Houses
ol Parliament were discovered on Novem-
ber 4. Guy Fawkes was tortured and then
executed near Parliament in 1606.

In this program, by Matthew Bramble,
for the 16K Spectrum, you can re-play the
last days of the conspiracy. The object of
the game is to travel across a maze and

e

A new game for 16K Spectrum
by Matthew Bramble

collect a barrel of gunpowder. It is a race
against time and the guard chasing you.

Once you have collected the gunpowder
you have to carry it back across the maze,
deposit the gunpowder inside the Houses
of Parliament and then race back through
the maze o your safe house belfore you
run out of time, are caught by the guard,
or Parliament blows up.

Your score, displayed as the time you
have left, is shown throughout the game.
Full instructions on which keys to use to
work your way through the maze are given
in the program.

&




Guiy Fawkes
B H. Braeblea
1988

S BLURGOE- S
a
m
= 1

T

ine SA36 are got
GRAPNICS mode 2
BRLoBriate key

LET Hn-htﬂ: LET Reti=@
LET a=12; LET b=i16
LET Timee@®: LET x=29: LET

GD SuB S8a8
BEEF 2.25,.0
SORDER 1: INK 1: PAFPER &: C

PRINT " EE EEE

=]

EEEEEEEEE"

@ PRINT E EE EEE
a
E

£ el -
i I3
ﬁ#:qupuhl—nﬁuup
HE DI<JOO

[}

B m
PRINT -~ EEEE
EE E E E-
38 PRINT “ E EEEE E
EEEr E"
BRINT = EEEERE £
1850 FRINT E E
FRINT -EEEEEE
e BRI EE E E EEEE
1978 PRINT - EEEEE R E E
PRINT *
1288 PRI EE E EEEEEE
PRINT . E E EE EEE EEE E F
EE EE EEE E
EEE EEEEEE EEE
CEE

E

11@@ PRINT

EE EE E E -
“EEE

EEE EEEEEEEE EEE

E E E

111@ PRINT
EE EE E
1l2@ PRINT *
EE E E
1148 PHIHT = E
E E EET
A15@ PHiHi HE B S EEE
B B =
1109 FHIH? o E
E E

EEEE L
B = = E
a7e_ E EEEE F EEE
iis@ PRINT " EH E [ E EE
EEE  EEEE
e EEE EE
o EEEEEEE EE  E  EEE
P EFEEREREC AT §,8; "FDFDEDR.; AT

25 B,“FFFFFFF AT 3.8; "FDF FuF*;n
T @, "FFF FFE

nmmmm

1256 PRINT HT x,4; INK 2;"A"

12509 FPRINT BT &b I H'“ﬂ-
PRINT AT 1 ;1IN ;e
PRINT AT 21,7. PAPER 4;" ™

1240 PRINT AT B,23; INK B; PRPER

1; “Time: “; Time

1468 REH

1588 REM Hain Loop

AS@S LET Tises=Time-1: PRINT AT @

- 7. PAPER 1;* *: PRINT

28 - i1; :
AT ©,2a; I ?6 PHFEHE;;TEII. I

1518 PRINT AT a.b; - B B e
i=Eg@ PRINT AT x,y; INK 2;"A*

&EEF IF x=a AND Y=b THEN GO TOD S
1881 IF x=3 AND 4=3 AMD Bomsbk=31 T
HEN @0 3UD 2598

1808 LET M=
: | HHD ung Hﬁb Reil=1 T

[
1]
]
Q
H
|
L
n
n

HEN GO SUB 4008

1818 LET x=xi(INKEVS=-8" AND x (2
1) - ( INKEY §i=" AND X 3B)

1628 LET u“i(lm-iﬂﬂ“ AMND ya3
11 - (INKEYS="5" AND Y:8]

1523 IF yr21 AND x<l THEN GO SUB
1625 IF SCREENS (x.¥)="" THEN GO
SUB

3
1887 PRINT AT xxé¥y'“ i
1638 EET IlII:

1828 RHD » - GD Tﬂ igsa

1E:I IF aox Fll'i.l:i- -l'l'ﬂl THEH LET a=

a8 %

1E¢E IF a»x RAND a»@ THEN LET a=a

1847 IF RHD>.S THEN GO TD 1660

iﬁiﬂ IF b:y AHD bB<31 THEHN LET b=
+

1IBSS IF b3y AND L@ THEH LET b=b

IEEB IF SCREEM2 la,b)="" THEN GO
2uBa 17ed

1878 £30 SLagt s -

1702 LET =kb: LET b=bbk. RETLAMN

Eﬂﬁl GO SuUus 9998: BORDER @: PRPE

IMNK B: ELE

Eliﬂ s AT ‘"Gu FauLez"; R
A i Branbilen: 6,3; “You

hiv! run owt of tl-i F EaF-

have been bLown up by the

bomab. Press ""?"" to PL

ay again or *%*i*" for

Instructions™
29290 DEEF ©.91.190: DEEF 9.901,39

IHNEREYS="p" THEM GO
INKEYSa"1i" THEN RLUMN
TO "]
ril =diB THEN G0 TO

EEPTi LT -

LET Tina=88: L
RETURN

TDO AB

8¢
PE?HEF
48

:

LET

EEER i =3F1-

BEEP - 33, l:
1 LET ‘Ret=1a:

1 PRINT AT @&.,8;" u;
“iAT &, B'“ ‘A AT

[ ] 1F]."] 'ﬂﬂrﬂg“
B
_E

Tﬂ -EH 5TEP
BEEF @.83,-38: BEEP E+HH,-E

PLOT 24,156: DRAM b,a
HEXT b 3

FFFFEEFF -

INK &: L
G FI-I.II -y

gt 3; "Con
eith
PRINT "

B.21,08:
GO TO 158
LNk

w haveg bEen F
F treason and kK L
beheaded.": PRINT '~ P
ress ““p== 10 pLay .-lln or

i rar inilru:tlnﬂs

5@1@ BEEP ©.81,8: BEER .03

sp11 ::r IHH.!"!'I-. p™ o

YOTHEN RUN

Ec
=1
1%

o

-f—
Eﬂ TD 5#!
Se25 GO0 SuUPp Saea
PRINT " You are Guy Faw
haveE TOo blow-—-up
PaArLiment.
&1 Lo a bomb which
hand tOop COrnEr
You only have a
r of time in whic
- his lgﬂ :E:{l is al

aw

iu ht bH+““ oid

RINT ™ Dnhnce you have Lh
will be Sgiven Bore

he NExt obJjectiva i

the houses of

RINT " "AT 2@,3; FLH&H i;
Ley to continue'
IF THAEY.="" THEWM GO TO Sa3

GO SUB &ooe
SB35 PRINT " Again yYou mMUSLT awv
id running ouUt of 1Timd and be

Orgr Jwol

B
[
-
=
-
=

by T

POIENE QO T
ﬁ

BlUetRrdacom
Wl B

| =

=

[ =

UE‘“# =0

nag caught BY the guesrd. Once
Yow reach Lthe nousa ou EBUST
mOVE into Lhe door. n doing
40 You wilLl La given more Time
in which 10 return home."
SB3B PRINT - IMK ﬂi“ . INK &;" -
i S e === You™: PRINT INK 1
;B INK B Ve e ————— Guard
L h b

: PRINT L e e T - BoRb™
5837 PRINT " "B"“cmcee e Le
"l" I- Pnlm III‘"IH...“ ___________ ‘_ng
ht™: PRINT o b e e e
R e T, T o S i oo
SRBE8 PRIHNT AT 21,;5; FLASH 1) "Pre
S8 & hay to Ztart™
EEEH IF IMKEYS$="" THEM GO TDO B83
S248 BETURHN
222 PAPER @: INK &: BORDER @: C

LS
(=70 N FHIHT AT &,,i@; ™ Fawhke

T A WP T . e e o U 2.9;° % M
. Bramble” ;AT 4.2; Iﬁu 4: "Thstru
cions"

GRE® RETURM

9799 RETURN

S888 REH .0 G

2818 FOR n=w TO 7

iﬂlﬁﬂﬂlﬂﬁ Udg: POME USSR “a“+n.ud
o28 FOR h=@ TO 7
POME USSR “b"+n.ud

9818 RERD wdeg;
:  HEXT N
RS20 FOR n=2 TO 7

o938 READ vadg | FOKE U8R “c™+n.ud
a: HEXT R
iagg EEEDnESHTDPEHE ISR
- L3 i Rt i S
: NEXT n v
238 FDR n=8 TD 7
837 RERAD udg: PDKE USSR “&*+n.ud
: MEXT n
38 FOR n=8 TO 7
9938 READ udg: POKE USSR “F"+n.u0d
: NEXT n
GHEE DATA gﬂ =8 ., E 82,8
2 *EE i
o8, 7a cﬁ, e

nﬂﬁﬁ énTﬁlnﬂﬁ?ij

L 230,131,154, 189, 1:6

ilﬂﬂ DATAR &, EBE 258,255,258, 258 ,
ggg ﬂﬂg Hﬁﬁ;lﬂ? =38, AR7.238,107,

1E‘§1“E &

ngnﬁ BEEF .B,9: BEEP .4,0: BEEP
2,9 BEEP .6,.8: BEEP .a.,3: BEEP

2: BEEP .2.0;
“.R,-1: BEEP .B.,9: R

3 . BEEP
P -i,a. BEEF
ETURNM




10

MEET A HEBOT
BREADBOARD 82

10-14 NOVEMBER

at

ROYAL HORTICULTURAL SOCIETY’S NEW HALL
GREYCOAT STREET
LONDON SW1

Computers, Features, Free Seminars and a broad range of
exhibits to suit every interest.

Opening times:
Wednesday 10 November 10—6
Thursday 11 November 10—8

Friday 12 November 10—6
Saturday 13 November 10—6

Breadboard '82
Sunday 14 November 10—4 10-14 November 1982

Admission: £1 Adults.
50p OAPs, Children and Group Bookings

L 4

Organised by Argus Specialist Publications Ltd
Telephone: 0747 840722

POPULAR COMPUTING WEEKLY
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Iay ub, F|‘)Iay up ani
play the game

David Kelly talks to Graeme Levin of the Games Centre

Through the small door al the back of the
Games Centre shop in London's Oxford
Street and up four fioors. Past piles of
games of every conceivable size and type
crowding out into heaps on the landings.
And up to the small, paper festooned office
on the top floor, from where Graeme Levin
runs his chain of games shops.

He is a likeable, slightly nervous indi-
vidual. Any conversation with him is cer-
tain to be punctuated by a succession of
enforced halts while he sorts out some
problem or other on his constantly ringing
phone.

Al the moment he is preoccupied with
the final arrangements for the opening of
his seventh shop — in Birmingham.

Graeme first came to this country from
South Africa eleven years ago. He began
‘what he describes as a ‘publishing ven-
ture’ out of which was born the idea of a
shop that would specialise in selling
games. He has been an avid games player
and inventor for many years — he co-
invented the game Speculate. More re-
cently he has been instrumental in bringing
some games — such as Survive and
Conspiracy — on to the market.

The first Games Centre opened in 1974
at a little shop in Hanway Street, tucked
away behind Oxford Street and Tottenham
Court Road. Four years later a second
shop was added in Charing Cross Road
and the Hanway Streel business was
moved to new prestige premises in Oxford
Street.

In the last twelve months four more
shops have opened with two more, includ-
ing the Birmingham store, to open shortly.
Graeme says “'We spent some time get-
ting the formula for the shops right. Now is
the right time to expand because we are

seeing a greatly increased demand for our
goods — not just for our video games and
computers, but for our whole range of
games, puzzles, books and toys.

"We now stock over 15,000 lines and
included in those is what is certainly the
world's largest selection of games. The
highest turn-over of any group of products
is shown by the video games and compu-
ters. Within this group the Atar software
cartridges sell best.

“We can offer what none of the normal
high-street retail chains can — exper
advice. If | was going to spend two or three
hundred pounds on a machine I'd want to
be given proper help to choose the right
system for me. The Games Centre may

Street Life Street Life

not be the cheapest place to buy a
microcomputer but it prides itself on being
able to help customers to make that nght
choice. And it continues to offer good after
sales advice and assistance.”

At the moment the Games Centres sell
the Atari range of products, the ZXB1,
Mattel Intelevision and the Dragon-32.
Future plans include the Sinclair Spectrum
as soon as it goes retail — possibly by
January — and the Commodore 64 —
hopefully in November.

“By this time next year we intend to
have the largest range of software avail-
able in a shop for these machines” says
Graeme. "It is a big ambition — we are still
learning — but we are going to try very
hard to achieve it.

“Software is very important. What we
found when we started to sell the Atan
system was that hardware sales were slow
until we established a good spread of
software. After that both the software and
hardware sales took off.

“So when we took on the ZXB1 we
bought small guantities of every casselle
we could find to try out. From that we
were quickly able to build up a comprehen-
sive collection of the good ZX81 software.
The same sort of approach will be adopted
for both the ZX, Spectrum and the Com-
modore 64.

“There are now s0 many microcompu-
ters either here or about to be here that it is
not easy to decide which will sell and
which will not. The future of home compu-
ters is intimately connected with those of
games and leisure, bul | would make a
distinction between games and hobbyist
computers.

“The Mattel Intelevision and Atari are
games machines first and foremost. The
Dragon-32 and Gommodore-64 are pri-
marily hobbyist machines — they are
games machines second. It was a difficult
decision for us to stock these two latter,
but we feel sure that they will do well. They
are both such interesting machines that
the games software is bound to be
developed for them,”
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Reviews

Chalking
up the
A grades

Tony Bridge looks at the

latest educational
software for the ZX81.

THE SCENE: a crowded firsi-grade class-
roown. Each pupil has a microcomputer on
the desk in front of him, with a monitor.

COMPUTER: "Good morning. children”
PUPILS (in chorus): ""Good moiming,
ZX95”

COMPUTER: “After the register, we will
begin the day with arithmetic”

PUFILS (in chorus): "Groaaan . .

Fanciful? Well, yes, but one pole of opinion
holds that computers will eventually sup-
plant, if not teachers, at least all textbooks

/eHYSICS

HERISIEN BATEY
§l
SCISOFT

and pen and paper in the classroom,

The opposite pole, of course, believes
that computers should be kept out of the
classroom completely, and taught as a
subject like any other on the curriculum,

The truth no doubt lies somewhere
between the two. After all, radio, tv, and
the VCR have all been assimilated
painlessly into the classroom. But it is a
fact that there are a great number of
misconceptions about the subject.

Software for education is at the sharp
end of what must be a well-judged exer-
cise in easing the fears of many parents
and teachers.

The Sinclair £XB1 is not the ideal com-
puter for school use. It is cheap, yes, but
the keyboard, together with the easily-

jogged Ham pack and mains lead, and the
slow access time are all major drawbacks
to acceptance. However, many schools
already have the computer, and there Is a
multitude of software available for educa-
tion purposes.

Let's start this review with Sinclair's own
contribution to the field. ICL has produced
a series called Fun-fo-Learn for Sinclair
Research. The series includes litles such
as Music, History, Geography and Inven-
tions. The whole package was reviewed in
these columns in issue No 10.

Al £6.95, the tapes are over-priced, and
in their present format really only of use as
General Knowledge quizzes on long winter
evenings with the family. Many of the
questions contained within the programs
are interesting, but, unfortunately, there is
no supporting documentation. Sinclair
must be serious about its Iinvolvement in
education, and a modest investment in
well-planned textbooks to go with each
tape must be high on its list of future
releases.

Of the two programs received from Rose
Cassettes, one is for the under-eights, and
the other for GCE O-level students. Arith-
metic for the under-gights tests the pupil in
addition, subtraction, division and multi-
plication. Extra-large characters are used
in the sums which would be of great use in
the classroom.

As a correct answer is input, a feature is
added to the face on a balloon. When the
face is complete, the balloon rises into
the sky. A very good program, this, which
makes a sometimes unpopular subject
more interesting and amusing to the
younger pupil,

The French tape is aimed at 13-16-year-
old students of the language. Side one
tests on grammar, with side two setting
questions on vocabulary. The pupil is
given a word or phrase in either French or
English, and asked 1o translate. A good,
solid prograim.

Rose Cassettes have released a num-

ber of educational programs, and if they
are all of such a high standard as the two
represented here, they can be safely
recommended. A lack of supporting litera-
ture again, however, reduces Rose Cas-
settes’ potential.

Philip and Joy Lawton, as AZEP (Com-
puter Training Consultants), have released
a number of tapes at a very reasonable
£1.95 per topic. The topics, for A-level
students and undergraduates, include
such simulations as Motor Bike — accel-
eration, speed, distance, Resistor — in-
ductor circuit, transients and 10 other
equally exofic titles. Study booklets for
each topic are a further £1.95, and VHS
videocassettes are also available for just
£15.95.

THIS IS8 WHAT YOou ARE HEADING FOR

The tape submitted by AZEP was Elec-
tronic Chalk and Talk, an awkwardly-
named demonstration of the ZX81's use in
CAL (Computer-Assisted Learning). The
program is impressive in use, but the
documentation supplied is very confused,
and completely unenlightening. However,
purchasers of the other tapes may rest
assured that the booklets are very well-
written and useful.

Tasman Software, of Leeds, has a
couple of educational programs in its small
catalogue (in fact, they represent two-
thirds of Tasman's output). Tasimeg helps
acquaint studentis with simultaneous
equations. Good but restraned use of
graphics (no races or games), and good,
progressive teaching make this an ex-
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tremely useful program. If the correct
answer is given, a harder problem is set,
while an incorrect answer prompts another
problem of equal difficulty. Thus the stu-
denl is helped along at the correct pace for
his ability. The examples are all worked
through step-by-step, and makes learning
very much easier.

Tas-trig, as you may deduce from the
litle, teaches basic Ingonometry using
sines, cosines and tangents. A calculator
is necessary whilst using the program, but
again, the good use of graphics, and a
scoring system, make the tape very useful.

Let us hope that Tasman release more
educational software in the future — they
are very good at it.

Finally, let us look at software from
Sci-Soft of Nottinghamshire. This com-
pany has an extensive catalogue of exclu-
sively educational programs. Titles include
Maths ‘O’ Level, Biology, Physics, and
Chemistry 'O’ Levels, and also programs
for younger students, including Jungle
Maths and Magic Spell.

The tapes for the younger pupil rely,
naturally, rather heavily on graphics, but
are none the worse for that. KJ, in this
column in PCW No 7, was not taken
generally with Jungle Maths, finding the
graphics good, but the coding wanting.
Magic Spell, however, works rather well.
The teacher types in ten words, and
speaks the same words on to tape. The
pupil then listens to the tape and attempts
to spell the word he or she is hearing.

Scores are given to each pupil (more
than one may take part in each round) and
then the words misspelt are conjured out
of a shiny top-hat on to a Magic Board. The
younger children loved this program. The
same result could probably be obtained by
using ordinary pencil and paper, but the
program is great fun, and could be given a
place in a busy classroom.

The Teachers Markbook is an electronic
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could probably do just as well with pencil
and paper.

The main bulk of Sci-Soft's release,
however, is aimed al older students about
o take their GCE 'O’ Levels in one of
several subjects. The Hevision tapes are
all pretty similar, containing seven or eight
long programs. The first one in each case
is Revision, which guides the student
through the last few weeks leading up to
the exam.

Although the program admils it won't
pass the exam for you, it does give you
sound advice. This advice sometimes gets
a little whimsical, as for instance, “try
praying ! The same advice could be given
in the accompanying book, but iIs no less
sound coming from the TV screen.

The following programs on the tapes
concentrate on setting specific questions
on the subject in hand. Although the
questions contained in the program are
excellent, alternative questions may be
inserted. Very good graphics are used,

Tl e =

e 3 3

TRY RAGRHIN

4 LAPLACE

aid for the busy teacher. Pupils’ marks are
input, and rank-ordered for future ex-
amination. As Sci-Soft says, this program
would prove extremely useful at a parent's
evening, as a novel way of showing
parents how their child is progressing. For
day-to-day use, however, the teacher

and scores are also given. Once the
student has gained 10 points (certainly not
easy), the program declares that he or she
will “'probably pass the exam.” This formatl
is adhered to throughout the Chernistry
and Physics packages, and we imagine,
the others.

TO COPY

OTHERWISE

The most outstanding feature of these
excellent packages, however, is the sup-
porting literature, which consists, in each
case, of some 50 pages of densely-packed
revision material such as diagrams, formu-
lag and so on. This literature really lifts this
series of software head-and-shoulders
above the rest and should serve as an
example to other aspiring educationalists.

Summary

Most of these programs would work
rather better in the home than the class-
room. Rose Cassettes’ Arithmetic for the
Under-Eights, with its chunky graphics,
might be an asset in the busy classroom,
but tapes like the ICL collection, or Sci-
Soft's Revision packages are obviously of
more use In the home.

Few of the programs auto-ran, and in
none of them was the Break key disabled,
making them difficult to use in unsuper-
vised conditions. More seriously, however,
most of the packages lacked any kind
of supporting literature. At the nsk of
labouring this point, we must stress that
well-written textbooks, such as Sci-Soft's,
are a necessity.

After all, a child's education is a sensi-
tive matter, and should be approached
responsibly. To this end, we were glad 1o
see that most of the programs were written
by, or with the help of, qualified teachers.

S0, despite many faults, all the pro-
grams reviewed, in one way or another,
accomplished their professed aim: o edu-
cale.

e —— = - — —
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Open Forum

Open Forum is for you to publish your programs and 1deas.
It 1s important that your programs are bug free before you send them in. We cannot test all of them.

Contributions should be sent to: Popular Computing Weekly, Hobhouse Court,
19 Whitcomb Street, London WC2H 7HF.

How to contribute

Each week the editor goes through all

the programs that you send to Open

Forum in order to find the Program of
the Week.

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

(The usual fee is £5.)

Presentation hints
Programs which are most likely to be
considered for the Program of the Week
will be computer printed and
accompanied by a cassette.

The program will be well documented,
the documentation being typed with a
double spacing between each line.

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

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

Please enclose a stamped,
self-addressed envelope.

Memory Game
on ZX81

Here is a program that takes only a couple
of minutes to type in yet can supply hours
of frustratingly enjoyable moments. It is an
ideal game for those who do not yet know
their way round the ZX81 as no graphics
are used.

A letter appears in the top left-hand
comer and is displayed for about two
seconds then the screen goes blank. You
now have to type in the letter you saw,
Note there is no time limit. If you get it right
another letter will be added to the first, and
again you type in the letters and so on. If
you should get any of the letters wrong the
number of letters you reached is display-
ed.

It at the end you wish to see the correct
answer, then add this line:

110 PRINT "IT WAS;AS

If you think the time allowed is too long

or short then you can change line 60 fo a
suitable number. If you still find it too easy,
try changing line 20 to:

20 LET B= INT (AND + 36) + 28

then you get numbers as well!

If you wish to keep the highest score on
the game then add the following:

5 INPUTH

85 IFLENAS >HTHEMNLET H = LEN AS

105 PRINT “HIGHEST SCORE = "H
115 INPUT 2§
120 CLS
126 GOTO 19

When first run enter 0 as highest score.
Enter highest score all other times. High-
est score held by me is 14 using letters
only.

1@ LET A$=H "

2@ LET B=INT(RND*26)+38
3@ LET B$=CHR$ B

40 LET A3=A%$+B$%

5@ PRINT A$

6@ PAUSE 10¢

T@ CLS

8@ INPUT C$

9@ IF C$=A$ THEN GOTO 20
109 PRINT "SCORE=":LEN A$

Memory Game
by lan McGrath

Ramtop/Atomic Nos
on ZX81

This program is for a 16K ZX81 with a
printer attached. It has two interesting
features, the first being that it uses some
custom designed characters on the printer,
by means of a modified Copy routine from
the Aom, and an alternative character set
placed above Ramiop.

The second feature is that although
space above Ramfop is required by the
program it will reserve this space for ilself
by resetting Ramtop without clearing Ram.
The routine that does this is contained in
Line 8095. It does not used Usr 1040
because it doesn't work.

The routine will reset Ramfop and re-
configure Basic to the address Poked into
the bytes at 16507 and 16508. Since this
involves moving the Z80 machine stack

and Basic's Return stack for Gosubs, any-
thing that might alter these stacks during
the move would cause a crash, and so Ints
and Nmis must be prevented by running
the routine in Fast mode.

The program itself computes and draws
an electronic configuration diagram of an
atom on being given an Atomic Number
between 1 and 112. Such a diagram
shows the levels, sub-levels, and orbitals
in which the electrons are arranged In an
atom.

The diagram will appear on the printer
as a series of boxes arranged in rows with
a label for each row. The first number in
the label is the level number, the letter is
the type of orbital arrangement, followed
by the number of electrons in that sub-
level. The higher the level the more room
there is for orbitals and therefore the more
sub-shells in the level.

Each sub-shell has a particular arrange-
ment of orbitals (S, P, D, F) containing 1, 3,
5 and 7 orbitals respectively, and each
orbital can hold up to two electrons. Since
electrons have spin, and this spin is
important, the electrons are represented in
the diagram as up-arrows and down-
arrows in a convention found in most
textbooks on the subject.

Since Sinclair characters do not support
the characters needed for the program,
and since only software techmgues are
portable, the ZX Printer is used as the
main output device, as custom characters
can be produced on it using only program-
ming techniques. This works by duplicat-
ing the Rom Copy routine in Ram and
altering one byte to make it use the
address 32256 as the base address for the
character-generator instead of the normal
7680.

The Rom C-Gen. is copied above Ram-
top and 32 bytes are allered, redrawing
four Graphics characters (1 to 4). The
diagram is drawn on the screen first and
then Copyed to the printer by Line B001.

If you haven't a printer then alter 5§ to
“space-finverse- less-than/inverse-greater-
than"; T$ to '‘space-finverse- less-than/
inverse space’, | to ‘'space/inverse
space/inverse space’. You won't need
Line 305:8000 to 8130.

Format 1 is the diagram, format 2 is
simply a list of the labels.

The first step in entering the program is
to enter program one 1o compile the
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machine code Aems and the character-
generator, On Running, the program will
ask you to enter the contents of table one
after it has finished doing the Copy routine,
and when this is done it will run the
Ramtop routine to reset Ramiop and then
transfer the Rom character-generator to
the newly protected area.

It will then ask you to enter table two to
alter some of the characters. That done it
will stop, requesting you to delete the
program except for the Rems, and to alter
the line numbers as indicated. Then enter
the main program,

When all is done the first thing is to Goto
8040. This will read the char-generator into
Q( ) to be Saved with the program, so that
on being Loaded the program will Run
automatically resetling Ramiop and build-
ing the char-generator from QY ).

Program notes:
Linas
20-40 N {)is the level number, L ( ) is tha

sub-shell type.
E () is the full electron number, S5 is a full
orbital, TS is a half emply orbital, and 1§ an
empty orbital. The graphic characters are
atered for the printer, and no Sinclair
characters will give & sensible soresn
display anyway.
305 Gosub 8000 is the routine that Copys, the
screan to tha printar.
Subtract a full sub-shells-worth of elec-
trons from the Alomic number, Gl the
remainder R is zero or less. As long as R
is posithve a full row of orbitals containing
two alectrons each, may be printed. C is
the number of electrons, and if R is less
than zero not all the orbitals will be full,
and C Is reduced accordingly.

605 Prints the sub-ghell label.

610 B is the number of orbitals (boxes) in the
cument sub-shell. T is the number ol full
orbitals if one or more, If T = B then all the
orbitals are full. I T is negalive, some
porbitals must be emply.

50-56

470-500

650 B - Abs T gives the number ol hall-empty
orbitals.

675 T now gives the number of empty orbitals.

700-798  Formats the label list and prints il.

8040-8080 Store the character generator (above
Ramtop) in Q { ) 1o Save it on tape with the
program.

8091-8092 16507 and 18508 are where the Ramiop
routing expects to find the new value for
Ramiop.

Open Forum

8094 Adds five o the value of Nextliin system
variable 1o get the start of machine coda
routing in the next line of Basic. (Ramiop
rouling),

4100 Transfer ihe character generalor to above
Ramiop.
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Ramtop
by Michael Sims
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EDUCATIONAL SOFTWARE ZX81 (16K)
AND SPECTRUM (48K)

INTERMEDIATE MATHS 1: 6 teach and test programs.
Long Muiltiplication, Long Division, Highest Common
Factor, Lowest Common Multiple, Fractions 1 (+ & =),
Fractions 2 (x & +)

INTERMEDIATE MATHS 2: 6 teach and test programs.
Areas, Perimeters, Simple Equations, Percentages, Sels,
Venn Diagrams.

INTERMEDIATE ENGLISH 1: Meanings 1, Meanings 2
(harder), Parts of Speech, Proverbs, Similes, Anagrams,
INTERMEDIATE ENGLISH 2: Idioms, Opposites 1,
Opposites 2 (harder), Group Terms, Odd Word Out,
Spellings.

«"'0" LEVEL FRENCH REVISION: 3 teach and test
Grammar programs, plus 3 comprehensive Vocabulary
programs.

«'0" LEVEL MATHS REVISION: 1 teach and test
program, plus 2 programs using generated questions from
the 0" level syllabus.

«ARITHMETIC FOR THE UNDER B8s: Add, Subfract,
Multiply and Divide. Numbers are in large size type. 3
levels. Entry of answer with units first.
«EDUCATIONAL QUIZ: 4 programs for the family,
Questions on General Knowledge, Reasoning, English
and Maths. All questions use RND function.
CASSETTES marked « are not yet available for the
Spectrum.

£4.50 per cassette, or send sae for catalogue to:

ROSE CASSETTES

148 Widney Lane
Solihull
West Midlands B91 3LH

FANTASTIC
VOYAGE

(ZX81 16K ONLY)

This real-time graphics adventure set
inside the human body was written by
a lecturer in anatomy. You are injected
into the blood stream in your miniature
submarine. Navigate the arteries,
veins and heart to the brain, where a
blood clot must be destroyed. Fea-
tures a real vascular map. You will be
attacked by lymphocytes which must
be destroyed using arcade-game-type
graphics. Everything you do uses up
precious energy. Three display for-
mats — a lateral and frontal body scan
plus blood vessel name, a close-up
scan and a laser-sight for fighting
lymphocyles.

FOILKADE LTD

Dept. PR4, 66 Littledean Yate
Bristol BS17 4UQ

All games £5.95 each, 2 for £9.95, 3 for
£13.95 (any mix) inclusive.

A0

THE ADVENTURE GAME THAT'S FOR REAL !!!!
£6,000 PRIZE! FREE HIT SINGLE! 48K ZX SPECTRUM

(16K ZX81 VERSION NOW AVAILABLE)
Will vou be the Tint 10 locaté thoe Golden Sondiad of Pioon Time and aece, o
revarded with the onigenpl’ Eaxgiinitely crafied by tha snnnet of ihe [
Diarmaend |nvkermatsming! Avwasdd lipm posl, duemond ard (e ol
wath § reches
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uiicsl ooarE!  perf el ar

Parmamia’’ . with socali by Claie Sonclme b
It eoddd taks you & wosk to play, o could take you a
Cih#é DERY EeslEnRcE Thal compuie wieng F EMT

prithuminl s digem! - ([Computer & Video Gareil

An investment at E 1D“ﬂﬁ. Epectrum) EB["E“ Zxa1)

Axitomata Lid (| PEW )
ESa Dbsnerse oo
Porismcurh POL L8

ZX81 — SPECTRUM — VIDEO GENIE — BBC

A/B
AWARI

* The ancient African game of logic. It takes two minutes to learn the
rules but far longer to master the tactics.

* Select the '‘Goat-herd’ level of play and it's an addictive game for
children (8 +) that exercises their minds — not their laser fingers.

* Select the ‘Witch-doctor’ level and it's a threat to your sanity. We
haven't beaten it and we wrote it!

ADVENTURE

* Over 200 places to explore in this machine code game using
advanced data compression techniques.

* No random elements — you will need skill, cunning and a sense of
humour as you explore caves, forest and castles.

* Evade ruthless pursuers and overcome a host of obslacles.
* Multiple word commands and single-letter abbreviations.

*% Buy both Awari and Adventure and enter the ‘'Foilkade
Challenge' competition. Details with cassette or send SAE.

£1,000 n PRIZES
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EEEHEE druvic international supplies co., Itd

Head Office: 31 CORSICA STREET, LONDON N5 1JT. Telephone: 01-226 8809. Telex: 21942

"HAT'S N EWI

AXON USER GROUP

JOIN THE AXON CONSUMABLES USER GROUP
FREE OF CHARGE

(Normal enrolment fee £5.00 per member.) With your first order you will receive a certificate of membership which will allow
you to purchase your consumables as and when you require them at the AXON GROUP DISCOUNT PRICES.

WHAT IS AXON USERS GROUP? Axon Group has been formed to give school, private clubs and private house users of
Microcomputers a complete range of consumables at a discounted price. We are a group of companies already supplying to
large trade and business users and because of our buying power we can pass on the bulk costs to yourselves. Our aim is to
reduce your cost of consumables by at least 10 per cent.

ORDERING GOODS

Please note the above prices are excluding VAT and delivery and insurance, The post and postage is as follows: £1.50 for all
goods except listing paper. For listing paper £2.50 per box. Please send us a cheque or postal order for the goods inclusive of
VAT and delivery. Please allow 21 days for the delivery.

OUR DRUVIC NO QUIBBLE MONEY BACK GUARANTEE. In the unlikely evant that you are dissalisfied with Druvic products we will replace them free of charge
or full monay refunded whichaver you prefer,

I
MNormal Cur Axon Group FLEXIBLE DISKS Normal Qur Axon Group
price price discount price price price discount price
DISK HARD LIBRARY CASES (per 10
a 2.80 225 1.75 8" 55/SD 22.50 21.20 18.50
514" 205 1.76 1.40 SSDD 31.50 29.90 25.50
Colours available: blue, beige, black, grey. DS/DD 35.05 37.20 30.70
5" S5/0D 40 tracks 19.40 18.50 17.20
8" holds 40 22.50 20.00 16.50 SS5/DD 80 tracks 2590 24,70 22.40
8" holds 80 35.00 30.00 24 .20 DS/DD 40 tracks 30.70 25.00 22.50
5" holds 40 17.50 14 .50 11.50 DS/'DD BO tracks ar.50 3205 27.50
M—"“ id 22.50 20.00 16.50 With every 10 units of floppy disks thal you purchase you will receive a hbrary
8" 450 4.05 3.40 case FFIEE_ OF CHARGE. Disks can also !I:J-E pq;rchns&d in guantities of lass
514" 408 375 3.90 than 10 unils. Please add 15p to the cost of each disk.
The above multiple storage units interlock horizontally and stack | [GNESETTES Normal Our Axon Group
vartically, /deal for school or club libraries. price price discount price
* Normal Our Axon Group {each)
price price discount price | 12 0.50 0.45 0.40
(per box) C15 0.55 0.50 0.45
11x9% =1 parl (boxed 2,200) 12.50 10.50 9.50 These casseties are inclusive of library case, For purchases ol 10 or more
11x14'5x 1 par (boxed 2,200) 14.50 13.50 11,75 casselies please reduce the price by 10 per cent and round it to the nearest
0 house above size Normal Our d{‘-mn E?mup penny, e.g., C15 would cost 40p for 10.
r ice rice iscounl price
B F :En:hp . AIBBONS Narmal Dwur Axon Group
11 x9% pressboard 2.50 205 1.85 price pnce discount price
Plastic 275 2.25 2.00 {each)
11 % 14% pressboard 265 2.20 1.895 MXBO 6,50 5.50 450
Plastic 295 2.56 2.15 Microling BD 280 2.75 2.05
Commaodore 3022 2.50 2.25 1.85
g 17.50 15.50 12,50 Commodaore 4024 tally 1,000 4.50 3.27 2485
5" 17.50 15.50 12.50 Qilympia ES100 2.05 1.85 1.67
S SIS A G G G A SR S SRS (S SRS S R A A A (S (R A S e (S S S I S S USSR IS A S S —
DAUVIC INTERMATIOMAL SUPPLIES CO. LTD., FREEPOST NW3243, 31 CORSICA STREET, LONDON Please send me the I'mlmﬂng
NS 18R (ANow 21 days tor delivery)
W En T T Y T e S S T i ol i e B o M - s ot B o R TR | | KRR . et M A e W SR S SN | oA A
T R e T e e 0 P o Ry P ol PO B g b e 185 14 0% Suigeisren el deRrsaRu i regia s e pe bt be PR
FOST CODE PHOME Mo
Make chagues |:|E'|'d.l.:l|l.r lu- Axon Ll's.urs I’.ﬂuur.l
| enchoss my chegualor ... gy o et By £ e
e y cheqg TOTAL
Fllﬂmﬂ.ﬂnqup.-,ﬁ.::.a-ﬁs..j::uunrﬂn- .__Jﬂl_' :II:“:_”:“:IUEI_L _|_| DﬂlE ........ R, A
oo et
Signed =
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Kaleldoscope

_on ZX8l

This is a program for the ZX81 with at least
2K of Ram. The functional part of the
program is written in machine code and
gives a very effective kaleidoscope dis-
play. Each time the program is run a
different display will be produced, and you
can exil from the machine code using the
break key.
Program notes:
Ur;; is used as a 'sale’ place to slore the maching

&,
Lines 10-105 set up the code in the siring AS.
Lines 110-150 Poke the code into the Rem statemeni.
Lines 170-220 Print the Screan (24 = 24 characlers).

Ling 170 allows a screen display of 32 » 24 characlers
lo be used.

Lines 230-240 produce a delay.
Line 260 calls the maching code routine.

At lines 180 and 200 the number after
the word Graphic refers to the key on
which the graphic may be found, i.e., line
200 contains the graphics on key eight
followed by 23 inverse spaces.

The machine code incorporates a ran-
dom number generator and uses the Un-
plot routine held in the 8K Rom.

i REM 2800008000 DDBDOSIDTD
l?!l_'ﬂillll 11115111111111111
ERERRREREREE

RAIIIIAAS
o Adddddddddddd i diid ftl1

ﬂ REH
LET 2RABLASLELEEERLISE R
-
HE‘I 15#&“:3#"&‘-9 E
HHI.'.‘II EeHg+ " AERCARLFLIALOECOBES

-Bgﬂ LET AssAgs"IFaCAI4FLDDECDERD
d@ LET H*iﬂl+ '‘SESCA3AFAFsOREL T

DECDBRSRT:

B8 LET Aj=fg+" IEBCARLFOERARILT

DSCDBREBD 1

anoB LET AS=AS+ IEILDIL4FLIDSCOER
(- 1= Siae

E? LET ASafRS+" " AERLBIAPFLODECDAD
ET ?!iﬁl-r"ﬂ!ﬂlﬂ.‘!ﬂﬂ!ﬂﬂﬂ?

LET sAg+ " 3E34024F =
I:-EEI:HEIHI::L " ] EJAS24AFIAERAVIAT

ia@d LET +" AFAADMEGLDBERECE
C:DHH'J-HFEE?!FF; e
181 LET ANwR HBED Daz24DFE2930Fa

I!I-iEF'E‘:
ApeAS+ " " J240CIIMESIREDAD
FEFFEEU dCs

41l LeleSld
lﬂﬁﬂﬂhl L,CODE RAa#1B+CODE ABIE
138 LET L=b»+
ldd LET ﬂ‘-ﬂ" TO )
158 IF REx" THEH SOTD I=0

n-n POKE :IH.I o
PRIMNT 28,4 “BRAPHIC &,

23 sGRAPHIC =4
1@ WOR Fed TO :ﬂ
2aa PRINT nT
n:finﬂinaz PACES!
mﬁglﬁunm
138 78 rpa 7o o
zAa §$EPL'H5H -1
a7e
Kaleidoscope

by lan Reynolds

Egghead
on VicR0

“"GRAPHIC &,

Open Forum

REM VTC ALARM TLOCK

REM BY PHILIP EDWARDS

REM OF ALTRINCHAM

PRINT" (CLR) "

7 POKE36879,123

10 PRINT" (RVS ON) THIS IS ALARM CLOCK (RVS OFF)"

20 PRINT" (1CD) (1CR)PLEASE WAIT"

21 PRINT" (7CD) (7cR¥"=—=—71"

22 PRINT" (7CR) 12 I

23 PRINT"(T7CR) |} M

24 PRINT" (TCR)l 9y "

25 PRINT"(7CR) & I :

26 PRINT" (7CR)L_._ 1 ‘

27 POKESE,24:POKESS5,0:C85=6144

30 FORI=CSTO767BSTEP2:Z=PEEK (32768+ (I-CS) /2)

35 POKEI,Z:POKEI+1,Z:NEXT

40 POKE36B879, 25:POKE36B67, (PEEK(36867) )OR23

45 POKE36869,254:POKE36881, 24

46 PRINT" (CLR)"

47 POKE36B78,0

48 POKE36B79,25

50 PRINT" (CYAN)***#** (RED) ALARM CLOCK (CYAN) ***% %%
{RED:. 1

60 INPUT"CORRECT TIME";TI%

70 INPUT" (CD)ALARM TIME%:AL$

BO PRINT" (CLR)"

80 PRINT" (CYAN)***** (RED) ALARM CLOCK (CYAN) **¥*¥&*

L B =

LRED} i

100 PRINT" (6CR) (2CD)TIME IS"

105 PRINT" (6CR)" ; LEFT$ (TI1§, 2}.“.”,uxns{T1$.3 2) ;
".".RIGHTS (TI$,2) ‘

110 PRINT" (6CR} (1CD)ALARM IS"

115 PRINT" (6CR)";LEFT$ (ALS$,2);":";MID$(ALS,3,2);
i - Wi FRIGET$ {.HL$ : 2]

120 FORR=1TO6O0D0:NEXTR

130 PRINT" (CLR)"

131 PRINTCHRS$ (158)

132 POKE36879,8B

140 PRINT" (HOME) (6CD) (6CR) " ; LEFTS$ (T1$,2) ;"
MIDS (T1$,3,2);":";RIGHTS (TI1$,2)

150 IFAL$=TI$THEN1G5

160 GOTOLl40

165 PRINT" (HOME) (RED) (3CD) (BCR) TIME"

168 PRINT" (HOME) (6CD) (6CR)" ; LEFTS$ (T1$,2);":";
MID$ (T1%$,3,2);":";RIGHTS$ (T1$,2)

170 POKE36B78,15

180 FORI=135T0239 _ .

190 FORH=1TOl00:NEXTH

200 POKE36B79,1

210 POKE36876,1

220 NEXTI \

230 GETAS$:IFAS$="s"THEN46

240 GOTOL165 Alarm Clock

This program is hass-dl entirely on the by Philip Edwards
Circle command and written for a Vic20 ‘
with a Super Expander cartridge fitted.
When the program is run the user inputs
the width of the gap between each circle. | @ REM EGOHERD 98 FORX=0TOS11STEPW
Then the egg (circle) is drawn and then 1 REM(C) R.HAYHES 1982 188 CIH‘?LEC;EILEH;H,H
g ; 18 INPUT"TIBMIDTH OF GAP";W 118 NEATH
:henm':aﬁﬁnﬁn;;:ﬂha userfits any | 29 IFiCSQ1ANDHIATHENGD 128 POKE198,0 WAIT198, 1 POKELS8,0
:me gl ‘ 30 PRINT'ZDBBIC® TO 500 ONLY)" 130 SCHCLR: GRAPHICE
1080 et Stop (widthl ot nad 4@ Fu$n5=1ruz{a%-n£:{mﬁ 140 GOTO10
Linas 60-80: satting up screen and character colours gg ggﬁgﬁl?tﬂ
Lines 90-110: drawing of egg.
Line 120: wﬂil'rnr; :;Tagnn-n?ﬁ 70 C=1+INT(RND(1I%E) Egghead
Line 230: ciees e Scroen. 86 COLOR@.8.C.C | by Robin Haynes
Line 140; re-run the program
18 POPULAR COMPUTING WEEKLY
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Alarm Clock
on Vie 20

This is an alarm clock for the unexpanded
Vic20. First of all it asks you the correct
time, then what time you wish the alarm to
go off. Then it prints the time until it equals
the alarm time and then . . .

Linas

27 o 45 Doubles up the characters.

50 1o 115 Receives data lor clock.

131 to 168 Prinis Clock,
170 to 240 Makes chime.

Aed = conirol red.

Cir = clear screen.

Cr = gursor righl.

Cd = cursor down.
Home = cursor homs.

Astrosmash
on BBC Micro

This program, called Astrosmash, for the
model A or B BBC Micro, plays a simple
version of the popular arcade game Aster-
oids. It runs in Mode 4, so is only in black
and white. It makes some use of the
Beeb's special features, which take it one
step ahead of its close competitors, eq,
user definable graphics, enveloping, etc.
The asteroids move up the screen in a
scrolling motion.

In the game, you only have one life to
play with, so quick finger on the button
reactions are needed to stay alive.

When the program is run, you will be
given instructions on which keys to use.
The game itself runs in just over 2K.

Open Forum

18 PRINT*DINPUT START" VicBlock Loader

el b on Vic 20

g; iﬁ;ﬂﬁtﬂ?mmﬂ 55 ZN-NHLE This program shows 100 bytes of memory
40 IFE}STHEHPI;? {Fﬂu SF‘E‘CIW the Etﬂﬂlﬂg address at the
50 1FYY9THENY=Y+7 start of the program) in hex — useful for
6B T=7448:Y=Y+45 you machine code programmers. When
78 PRINTCHR$CY) CHRE(Z) " “, the block of hexadecimal has been display-
88 MEXTF:PRINT ed, you are given two options — restart or
98 PRINT"XRBIRNY KEY TO RESTART" continue. If you restart, you respecify a

188 PRINT"MMSOR SPRCETO COWTINUE"
118 GETRE: IFR$=""THEN11@

new address, but if you continue, the next

120 IFA$=" “THENS=F PRINT"I":GNTO2S 100 bytes are displayed.
138 RUN Program notes:

Lines 18 to 20 — /nput starting point and clear screen

Lines 25, B8 — Loop for 100 bytes.
Hlﬂﬂk'ﬁﬂdﬂ‘r Lines 30-70 — Peek bytes and turn into hexadecimal,
by lan Hegerty Lings 9@ to 130 — wait for input and restart or
conlinue

180 PRINTTAB{11,3)}STRINGS(19,"-")

200 PRINTTAE(4,9) :STRING%(33,"-")
210 PRINTTAE(1S,11Y"CONTROLG: -

260 O%=GET$:XS=490:YS=B001CLG

270 =FX 5,1

280 IF SC>HI HI=BC

220 vbhu S

00 FPROCFOINT (FROCSCORE

310 A=INKEY(D)

320 IF A=372 PROCFIRE

A30 IF XS>30 AND A=888 XS=XE5-30
340 IF XS<1200 AND A=E8% XE=i5+30
350 =FX 15.0

340 GCOLD,1IMOVE XS ,YSIPRINTGS }HS
370 FROCFPOINT

380 VDU AiX=RND(3B+1):Y=28

420 FPROCPOINT
430 VDU 4
440 IF RND{1)>0.90 THEMN Z70

%40 DEFPROCFOINT

-

/500 ENDFROC
5310 DEFFPROCFIRE

520 MOVE XB,;YSIGCOL 0,;1:PRINTGS;HS
530 SOUMD 0:,3:1:5

540 MOVE XS5+15,YS5-30

S50 XE=XS+15:VDU 5

540 FOR YB=YE-30 TD 0 STEP-30

570 GCOL 0,1!MOVE XB,YBIFRINT "=*

00 GCOL 0,03IMOVE XEB,YBIFRINT "x"
610 NEXT YEIENDFROC
420 DEFFROCHIT

450 PRINTTAB(D,31M }|BFPC(40):GOTD 290

580 PO=POINT{XE,YE-203:!IF FO=1 FPROCHIT
590 FO=PDINT{(XE+20,YBE-20):IF PO=1 PROCHLT

10
20
30
410
=0
60
70
80
70
100
110
120
130
140
150
140

170 PRINTTABI(LI1,2)i"A B T R OB M A B H"

190 PRINTTAE(4,8)"(C) By David Fotter, 13 Years old 650 MOVE XB,YEBIPRINT A%:EB$

ZZ0 PRINTTAB(S:13)"Left arrow key moves ship left” &80 DEFFROCSCORE
730 PRINTTAEB(S ;15"Right arrow ke4y moves ship right 5%0 VDU #

2840 PRINTTARB(1Z2.17)"Spacebar to fire®
F50 PRINTTABLIZ Z9)"ANY KEY TO PLAY"

390 IF RND{1)>D.50 PRINTTAB(X,Y) E®#IGOTO 410
400 FRINT TAB(X.Y)iASIES]TAEBI(X,Y+1) 0% 08
410 VDU SIMOVE XS5,¥S5IGCOL 0,0iFPRINTGSiHS

470 P=POINT(XS5+30,Y5-32)1IF P=1 FROCCRASH
K80 P=PODINT{(XE8,¥YS8)!1IF F=1 PROCCRASH
490 P=POINT(XS+40,YS5+2)!IF P=1 PROCCRASH

REM »xuxx ASTROSMASH (C) By David Fotter
ENVELOFE1,8,1,0,0,1,0,0,127,-5,-1,-8,128,0
EHUELDPE 3,2;—1.ﬂ,ﬂ.ﬁﬂ,ﬂ,ﬂ.iﬁﬂ,—l;ﬂr—lrifupﬂﬂ
VDU 23,225,56,124,63,31,12,6,3,1

VDU 23,226,28,62,252,2498,48,96,192,128

VDU 23,227,3,15,31,63,63,127,255,255

VDU 23,228,224,2490,240,252,252,254,255,255
VDU 23,229,255,255,63,127,463,31,7,7

vbu 23,230,255,254,254,240,248,248,224,224
VDU 23,231,28,126,127,205,254,127,254%,4610
AS=CHR$(227) IBE$=CHR$ (228)

Ce$=CHR$(229) :D$=CHR$(230)

G$=CHR$(225) tH$=CHR$ (226)

E4=CHR%(231)

SC=01HI=0IMODE 4

CLSIVDU 431VDU 233820230303 03

530 S0UND 0,1,4,2:VDU 5
&40 GCOL 0,0IMOVE XB,YEIFRLNT E%

660 MOVE XEB,YE-30IFRINT C#jD%
670 SC=SC+40:ENDFROC

700 PRINT TaB(3,1):"SCORE = "}EC

710 FRINTTAB{(20,1)"HISCORE = "jHIL

720 VDU SIENDFROC

730 DEFFROCCRASH

7940 MOVE XS,YSIGCOL 0,1iPRINTGSIHS

750 SOUND 0,1,-3,8:CLG

760 xFX 15,0

770 PROCEND!ENDFROC

780 DEFFROCEND

790 PRINTTAB(B,10):;"YOUR SCORE WAS xxx “(SCi{" m=x"
B00 IF SC>HI HI=SC

B10 PRINTTAB(&,12)i"THE HIGH SCORE IS5 x=xx "IHL;" =xx’
B20 PRINTTAB(10,14) "ANOTHER GAME (Y/N) 7"

B30 =Fx 15,0

B840 Z4=GET*

850 IF ZIs="Y" SC=0:COTO 140

B&0D =xFX 4,0

870 CLSIVDU #IEND

BBO ENDFPROC

Astrosmash
by David Potter

5 CLa

18 DNERRODRGOTOYQQ

20DIRCI30) FL3Q ) ,DEIC i I=QcivmpD

30 INPUT=1JENMTER 25PLAY J)BISPLAYY ,FiOM F GOTOA0,70,80
A0 M= IMFUT"VIDEL. 2)ADR" 0000 B BOTO3I0,40
SOINPUT“DELETE MWOW RANY= MiA=A-WiI=Aa00TO20
AbA=AS ) § TNPFET"Ch, Fr Bu “CIA) ,FIA) RO aIF ClAD=FyA=A=100TOTG ELBE 40
70I=ANFOR @=)TOZaBOUNBCIE) =3, FUl) BCRYaMEETRICLE10OTOI0
BoZ=AxFOR @=0T0Z

FOPRINT=BOUND=;CIO) ;=LOUD™jFO@y;™ “fD{O)aNEXTQBOTOIO
10OREFORY s PRINT™ ~JERLaFORN=1TOIQ00 eNEXTH BOTOID

Music Development
by Carol Bowerman

turn to page 20
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Music Development

Open Forum

Battleships

on BBC Micro

Recently many music programs in which

the songs are entered in musical-type

notation, have been published. Their main
drawbacks are:

1. Musical knowledge is essential,

2. The “noise” channel is hard to cater for
in this way.

3. The numbers indicating the frequency
used by the sound command are not
displayed and such programs can not
be used to develop musical effects for
games elc.

| thus wrote a short, simple program
which allowed the easy manipulation of
sound effects.

The menu on line 30 allows songs 1o be
entered and notes deleted using option 1,
songs to be played option 2, or displayed
option 3.

In enter mode the channel number, the
frequency and the duration are entered
(loudness is fixed at —=5) in that order. To
exit enter mode, a dummy note 9,0,0 Is
entered,

To delete notes enter edil mode (option
1) and then choose the Del option.
Respond to the prompt by indicating the
number of notes to be deleted.

All note synchronisation, flushing and
continuation controls are available. The
hexadecimal number for the channel
should be worked out and this should be
entered as the channel number, after
having been converted to decimal.

For example, to play a note immediately,
regardless of the queue, on channels 2 and
12, loudness, frequency, duration is nor-
mally entered: this should be entered as
decimal 18, L,F.D.

on BBC Micro
This program is based on the well-known
game of Battleships and runs on both the
Model A and B. Four naval ships are
placed on a 10x10 square by the operator
and the computer randomly places it's own
fleet.

Ship positions
The positions of your ships are shown on

the screen, and then you and the computer
alternatively try 1o sink each other's ships.

When one of your ships has been
destroyed it is replaced by an asterisk and
a list is maintained at the top of the screen
as to what has been sunk.

The computer begins at a random num-
ber working its way around the board
systematically, never firing upon the same
square twice. Inbuilt checks are made 1o
ensure that no two ships are placed on the
same square.

20 REM =
A0 REM
40 REM
50 REM
60 REM
70 REM
B0 REM
90 REM
L300 REM
110 FEM
120 CLS
130 CLS
140
AND A SUSMAK INE
9,2,
DORAWN AND THE SHIPS PLDTTED.®

B Y
MATTHEHM

K'E ELT NG

w % % % % ¥ AW

sElQa

150 PPINTTABI(O,L1)®5JBMARINE ™

Vou 9:vDU 3:VDU 9
130 INPUT 5455

070D 170
200 PRINT™BATTLESHIP ™

Vvau 9:vVDU 9:=VDU 9
220 TNPUT B.83
230 IF B = 3 AND

VDI T:GOTO 224

BB =

SuUTL 240
230 PRINT"FRIGATE -

vDu 9:vouU 9:¥YDU 9

330 THPUT A Aa

v T:EOTD 130

¥ou T:GOTOD 330
¥DU TiIGOTO 330

GOTO 370

380 LET 5C = RMDOLO)

390 LET 553C = RNOILLO)

&00 LET BC = HNDILD)

%10 LET BBC = RNDILLD)

%20 IF BBC = 55C AND BAC = 5C GOTO 00
430 LET FC = RuDILO)D

&#%0 LET FFC = RND{10)

450 IF FC = 5C AND FFC 55C GOTO &30
%60 IF FC = WL AND FFC = BBC (OTO 430
&7T0 LET AC & RNDILG)
480 LET AAL = RNDLLO)
490 IF AC = 5C AND ARAC
530 IF AC = FC AND AAC
510 IF AC = BL AND AAL
520 WMODE 1

530 FOR O = 0 TO &50 STEP &5

540 MOVE 04D

350 DWW 650,00

560 NEXT

S5T0 FOR D = O TO %0 S5TEP &5

580 mOVE D,0

590 DRAW 0,560

600 NEXT

610 COLDUR 1

620 PRINTTABLIARZ—1,; [ID-AARZ-F) +2&)RA"
630 LET P= [

640 PRINTTABIS®Z2-L; (10-=552=21%ia)m 5™
&30 PRINTTAB[D#®2-1, LLO-BA®Z-3)+F&}mHS
G0 PRINTTABIF®2=], (LO-FFe2-2)+l4)nFn

35C GOTD 70
FFC GOTD &80
BAC GOTO 490

350 IF A = B AMD A4 = AR PRINT"YOU HAVE GOT THE BAITLESHIP THERE®™:
380 IF A = F AND A& = FF PRIMTYOU HAVE GOT THE FRIGATE THERE®:
3ITO OOF A > 10 OR ak > 10 PRINT®PLEASE STATE THAT AGATN®:INPUT A&l

ZT3 ITHPUT F.FF aF0 @ = RNDIFP) & 10z = 3

280 IF F = 5 AND FF = 55 PHINTEYOU HAVE GOT THE SUAMARIME THERE®: &40 FOR G = LO TO LD9

Wyou T:GOT0 2To A&90 U= W #+ L

290 IF F = & AMO FF = BB PRINTEYOU HAYE DT THE BATYTLESHIP THERE™: T80 IF U > OB U= U - 99

Vil TiGOTO 279 T10 C = U OIY 10O

100 1F £ 3 10 OrR FF > 10 PRINTYRPLEASE STATE THAT AGAIN®: JNPUT FFF T2 CC = Y = (C =& 10) + 1]

FOTC 300 T30 COLOUR RNGIA)

110 PPIMT AIRCRAFT CARRIER™ T40 IF C > 1D O CC » 10 €C = C — 10 = CC. = CC - L@

20 VOU L1:wWOU S:VOL 9V 9:v00 S:vou 9Dl S:vou 9:y0u 9:viu 91 750 PHINTTADIO: Z)™WHERE D TOU WANT TO SHOOT™

YO FEVOY PENOU PINIU TEVDU SrWDU 9V FaiVDD 92 VDU 9 Tad PAINTTABIO.31™ »

TTO PRINTTARL2T,2)="

J4d IF A = 5 AND A4 = 55 PRINT™YA MAVE GOT THE SUBMARIME THERE™: TAOD INPUT ZsLI
190 IF £ = S5C AMD II = S55C PTINTTABIO,;&)™

5mﬂﬂ n'_lﬁ"-ﬁp 14.1'

250 IF C = & AND CL = BB PRINTTABLO,S)™
PRINTTABIC® =1, (LU=CC®2=2] 240" = 9O:AR = §9:

SOUMD 04=1%,6, 10

A60 IF € = F AND CC = FF PRINTTABIO (607"
FRINTTABIC®2=1y [ 10-CCR2-2) +24)"e":F = SFF » 992

SOUND Os3=15:8; 10

ATO IF C = & AND CC = AN PRINTTARIOT)™
CARRIER®::PAINTTABICo2=] [ 1O0-CCB2=2 )¢ &)™emz )l = PO:AA = 59z

SOUKD Qa=L5e6y 10

B30 IF 5 = 99 AND 55 =99 AND B = 99 AND BB = 99 AND F = 99 AND
FF = 99 AND & = 99 AND AA = 99 PRODCH

890 MEXT
900 END

- F10 DEF PROCLC
M0 CLa

P10 PRINTTABLLO 1) ™Y OUYWE WON®

S%0 COTD 10lw
P30 ENDPRIL
260 OEF PROCH
10 CLG

290 PRINTTAEL LUy L@ "I*YE WON®

930 GOTO loLD

10 REM #stetesdavs e rtddebdsdbiatd g

BATTLESHI®S

PRI R g e

PRINTTAB{U.2)"3N A GRID TEM BY TEN YDU CAN PLACE THREE SHIPS
9 ACROSS AND ? UP WOULD
WHEN THE PUSITIDNS HAVE REEN CHOSEN THE GRID WILL BE

150 PRINTTABIu,9)"WHERE DD YOU WANT TO PLACE THE

170 YOU L1ll=Vul 9:VOU 9:VDU 9:VDU T:VOU 2:=:VDU 9:¥VDU 9:VDU 9:VDU 9:

190 IF S > 10 OF 55 > 10 PRIMNYW™PLEASE STATE

210 VDU LLl:VDU 9:VDU 9:VDU 9:VDU 9:VDU 9:VDU 9:¥DU 9:vDU 9=VDU 9:

SS PPINT"YDU HAYE GOT THE SUBMARINE THERE™:

240 IF 8 > 10 DR 3B > 10 PRINT™PLEASE >TATE THAT AGAIN™:INPUT B,BB8:

250 VDU 11:VDU 9:VUU 9:VDU 9:VDU 92:VDU 9:VDU 9:VDU 9:¥VDU 9:VDU 9:

Bl = 91550 & 99:SOUND Dy~15.6410
800 0¥ I = BC AND IZ = BBC PTINTTAB(O.7}™
THC = WHIBHC = 99I50UND Da=015.6,10
BlD0 IF & = FC AND II = FFC PTINTTAB(O.L1O00™
FC = BRiFFL = S9:50UND D,= 15,8, 10
B20 IF I = AL AND I2 = AAC PTINTTAB(O,LL)™
CARBHIEN™: AC = S0 :AAL = GUISOUND 0,154, L0
833 IF 5C = 99 AND 55C=99 AND BC= 99 AND BBC= 99 AND FC= 99 AND
FFC= 50 'AND AC= 99 AMD AAC= 99 PROCC
BH0 IF C = 5 AND CL = 55 PRINTTABR(O: &)™
PRTNTTABICe2-1 yl LO=CCRJ=J)+P4|mamys » QQ:E5 = 903

£
-
&
™
i
3
&
*
E
W

BE TYPED IN AS

THAT AGAIN":z INPUT 5455:

YOU'WE HIT MY SUBMARINE™:
YOU*WE HIT MY BATTLESHIP®
YOU'VE HIT MY FRIGATE™2

YOU*VE HIT WY AIRCRAFT

IVYE MIT YOUR SUBMARINE™:
IV*E HIT YDUR BATTLESHIP=2
IV*E HIT YOUR SUBMARINE™:

ITV'E MIT YOUR AIRCRAFT

turn to next page
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1000 EMOPANC
1010 TIME = O
if2d HEPEAT
L1030 UNTIL WINE > LOOQ
1040 CLG
1650 CL5 :
ioag PRINTTAB(DsIO)SR L 10 PLOT 118,80 : LET »=0 : LET y=0
1070 INPUTRDO YOU .
iG30 IF K = “YES® OR K§ = =¥ GOTO iU i1 DI FI{E.E'HQ_J
1390 IF X = "HO™ OR X§ = "N" GOTO 1110 3
10 Gdr Ak ; 20 FOR c=1 T0 240
T L L 30 IF INKEY$="" THEN LET w=5 : GO 70 30
e ey e e R 40 IF INKEY$<>"" THEN LET w=PEEK 23540-48 : DRAW x,y
S Battleshi 43 LET p(1,c)=x & LET p(2,c)=y
b M;?rhe':::ﬁaeﬁng 50 LET x=x+(w=3 OR w=6é OR w=9)-(w=1 OR w=4 OR w=7)
y 40 LET y=y+(w=7 OR w=8 OR w=9)-(w=1 OR w=2 OR w=3)
ble 70 IF INKEY$="0" THEN LET »=0 : LET y={
Scrib 80 PAUSE 2
70 NEXT ¢
on Spectrum 95 CLS
*g?;e a:ll Ssean Dm:; prugraml? for tlha 97 PLOT 118,80
an pﬂ:trum: ese usually invo Ve -Iu_ﬂ FBH d=1 Tu 2"&
a constant-velocity cursor drawing straight 110 DRAW o(1.d).0(2.d) Scribble
lines. This program, however, operates on PATyd74pis,y Anonymous
P
an entirely different principle. 120 NEXT d
When a cursor key (1—9) is pressed, an
acceleration is applied lo the cursor in the
specified direction (fig. 1). Thus, the longer
a key is pressed, the faster the cursor
moves.
Once the cursor has acguired momen-
tum you can apply acceleration at an angle
to the direction of movement, causing it o
i ' 1 1 GO _SUB 1008 o N __
curve around. By manipulating the accel & LET sc=8 _ 4 ';'E‘: :br ;i‘ MEXT 9. FRINT A
erations carefully, you can create a scrib- | 33 EoR 1-1710 10: LET 2t 11=f  “Lee"Fon q=1TO 20: PRINT AT 3.
bl’E‘"kE dEETQI"I Elf tDDpS End curves. . - 3u an ;;i 1'|:| ?_1. E;ﬁm‘r BT .86 ﬁ:ﬁ LE‘EFiz::Eii',EE#Iilﬂé?u' T
It you wish to halt the cursor dead (e.g. if At PRIt EA 3 %,5,..,”“,“,”“ o588 PAINT AT 5. f;%1™: 9 G
it is heading towards the screen edge oo ::E::Ef:ﬁ:;;, BiSERretuttnst  EopE e uane R AR FLABH 17 THO
fast to stop), push key 0. €A cUBR'FOR' IS0 Las. ERINT AT RN UEE PRINT AT 410; FLASH 1,70
Once 240 moves have been made, P*88 FoR 121 105 pRiNT AT ANDe R B
screen will go blank and your design will 32, BNDaB 4B, C": NEXT ¥ 1818 PRINT MUCLEAR HOLOCAUST
be re-traced at high speed — an effect Lﬁ -“ai:Irr"T n'r 2.8, "B"Rs" AT &4.09; 1828 PRINT ‘“This War pame L35 sa
which looks very much like a pen scrib- 75 "BRINT AT 8.4, un sar hat been deciered throughoyt
bling on the screen Ja“mw AT 1676; "scer, AT 12,0 ana ah s Tetad’sl posar 1ot
s 2 1 on i ErEas o Foa i o
7d IF scCc=18 THEN GO TO aG& i
Fig. 1 78 IF JTU5 TOTMER REACD. oo ERV.SRULAlT 905,°LMS MRS
TO e the ﬁnfnlin-ﬂ RUSsSian tanks g
7« § »° 88 [aFT TatiliRarcl-mrst ~  ablpaihea Rusiihemaltict ntie
S § A fi.ak e DI BY rnrciﬂf
“‘\ 1 IF atf,ia)y:»&@ T IF aii,1 1838 FRINT hes 1o move Lnto a3
41—?—-—!5 Eﬂm'fﬁ"-rheﬂu -'i”::il:iﬂ i:]t;‘};.:t{;_ ?unt:ular‘l'uc'lrtp'r_:n:-tgl“tlzﬁﬁ mave
1«3 %3 P s o LR L TR T L R
118 IF SCREENS (a(f, 32 ,atf.201= "Cj]tys
Cursor directions: “# THEN LET 3 Eﬁ?.%;ﬁi ‘géﬂ- 2.0 E:Eé:g;l‘:::.iﬂ:'ﬂ?gh“ﬁ?‘;:E“.;.;ﬁ':‘
5 5 e o LIross e Wi Bfed 3
120 IF SCREENS (a(l 1) alf, @)= i :
5 lets the cursor carry on in a straight line. € THEN LET 1::f1=ﬁ1ﬁr.=£€;r'.i?‘1 ng EE‘IT?L{gqﬂE fencas fl‘H..n‘ ﬁ-ﬂﬂ -:1
¥ BNapa. e CUCSOr e, 3,8 EF, B CHRE t: NEXT L: BRINT & REv: o TLASH 17UPRESS A
Variables. TREE Nt ca g ElgTecel AN prusp wLcis, |, -
X and Y — displacements for Draw in line 138 IF 217,2) <=5 THEN GO_TO 480 ppl g ‘ll":}-l;ﬁ;lu = ::“' 5 8
' - these act like velocit ¥ 14@ IF INKEvs=“1" THEN &0 To se - s P s
ikl Bss sl i85e pouse o cus, .
s 428 FPRINT AT 18,18, FLASH 1, "WE 1l@8® FRINT “"“"To diop OBl wou
P(2,240) — holds successive x & y values UIN aust first press *1- Lo stark
; 495 PRINT AT :lrh:-,.a.tﬂal “!; the horix sight space’ 0 3
to be re-drawn in the loop R S e LR I top it and tostart (na vart ana
starting at line 100. 4ze I IF ! ke gu -rH:Eﬂ &b To 4ze O B BORET: & DT RS, M e
1118 PRINT '° FLASH 1; “PRESS ANY
W holds the Inkey$ value for cursor E EE‘%"EuET:.? IF beo THER GO T 1158 PRINE TN
control. M e 1138 PRINT ' ““Yanuclear feotprin
S38 PRINT AT @.1-1," u~° 1id@ PRINT ""i(=Russian Lank"
04l FOR d=3 10 3 1158 PRINT “"C= -
H l t “515 IF INHEY E=" ~ THEN O TOD 57 1,1!5! PRINMNT ”-f-ﬁgﬂ Ei::nce Lima
Dlocaus Sae LET yohgEaT 1178 PRINT :'Uoyour horiz sight™
578 FOR u=1 TO 2@: NEXT u: FOR 1108 PRINT FLASH 1° ' PrReSS® fny
on Spectrum s=2 TO 29 i1p0
. : S88 PRINT AT _s.4;" 3" pygas « 1290 PAUSE B: CLS
This game tesls one's tactics under press- ¥$JE‘.§ #5’533 37 IF INREVes L83B: INPUT “LEUSL. 1-9,@uaasy T T
ure as well as one's quick reactions. 598 NEX ;-Pmm AT ;4™ ™: N 1d3i LET L=INT_L: IF LXi OR 419
i 1 i = =
Instructions are supplied in the progriam. | S35 LET.ZS2B.y (o [ .-c rnen & 1538 EEL SActmn
Program notes: 605" TF SCREEN F)=
The array a(10.2) conlains ihe positions ol the anemy ET beb-1@: Fﬂﬂ"t lgﬁ "]II‘l:|I I:i.T--lul-THF"H :-Tl'
THTEFEHH!It NEXT L: PRINT A | t
tanks. i P IR Holocaus
' EEP .5, - :
FA-1S8 o ek and. Iokoduos Werious: hecks 616 FOR'QZ3 T 48: PRINT AT 5, | Al o
500-660 aim, shoot and check bombs.
1080-1230 Instruclions.
As the instructions are rather lengthy, they can be
omitted, if praferred, 10 save lime, but this will detract
fromy the visual presantabon.
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pectrum

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

and 2215 change the colour of the bar to 113 plot positions represented by the input
a e y red if the value is negative. value — the maximum value of the vertical
To determine the height of the bar, lines  scale being represented by Range pre-

2210 and 2280 work out the proportion of  viously determined in lines 2201 and 2205.

Malcolm Davison explains 3 REN %R 2B3vison 2132 RER BRALCAZESSTTUetresEaran
3 .E]..:!E HEH $#+8sb52 53577288832 EREE
how to draw bar-charts to i TN 7. moRDER 8. PAPER B: C 2178 FER Dag® TO 31: BLOT IHR. P:
illustrate your programs. i0es INPUT “How many graph value  Bc3: DR M Sl ll: NN,
lees 0o sSuB 308@: k' etroiet The 29.8: PAAU INK T7,202,.08: NEXT @
e '151- LET H=UARL hz S@1dE REM F F&F ik # & dEEFEFFEseeFed
This i1s a general purpose graph (or more 1828 IF VAL be»12 OR VAL b$¢l TH =148 REM ADD GRAPH DETRILS
£ : EM GO TO 1800 3 21T FREM #FPPFFEFRPPRERRFRR*PEFPFRPF
accurately bar-chart) program which will 1838 INPUT "UWhatl colour paper?”, ﬂ:;g ﬁ”!:ut-ﬂ THEN GO TO D188
plot one to 12 values from one to multi- 1840 IF CODE 3848 OR CODE a§3854 gi?"uﬁ“é’a”aiﬁ% AT 1,1, "£8x";10
millions. The vertical scale is set by the 1080 PABPER VAL I':E" o R e Eig. PRINT INK 7;AT 1,1;"“£18x";1
highest value and can be either five or 10 1a-@ }#“E&g“‘ﬂhﬁ“éﬂ”ﬂné LEiBE 2182 PRINT INK 7iAT 18,2 0"
‘units’ in value (see examples). ,EE.‘:?E'.E.:E'TEEE e6 TO ua.' EE'-?ETE%EH&E?EE; tEEiIPHFﬁr«rE’ THK
The graph can be gi"u"ﬁn difterent colours i::: iﬁ;w “WUhat colour border? EIEQHP?I%EHEE?*H'F 28,.1; INUVERS
and a title up to 30 letters long. If any 1538 IF CODE bg«4B OR CODE bg:Es 186 ;ﬁi!‘ﬂ' INK 7,AT 18,1; “Month"
‘ur'ElllJEl'E Iﬂ' bﬂ Ehﬂl’tﬂ'ﬁ El.l'El I'IEQE“W'EI. 'H"I'E EEEEEEEDE -E;'_Tﬁ"‘ 0 TH 1190 EiEE ﬁ Eril!ﬁ;;;a’fl..;:;é.:;[l
3 } i H L FAW GRAH
appropriate bar is printed in red but above Eﬂ-nhunszriwf' LET HIGHEST=®: 2153 REN secresrsssstasarenssssss
H =
e X agee DuoT iunal Tiltne linis.op 2288 FEeiumce quen oo To gaes
hile the program was written to handle s . a e v 3
financial information, it would not II:IIEI diffi- :::: ::E:E"I“:;m-':::" :“1':'-‘ z:': ggEE EEHEEFEEA:EEE%EIE““
¥ ) . ’ [ H - 4 =
any[hing glsa. Th& 'E' 5|gn E_nd Ecalle Df l.ﬂ'ﬂ- .aﬂu l_l'i.t I.!'E ;éljgl.&l—r %E& ﬂgé?*_l.g YuIMT ((l13sABB UIL) . FRA
I ol in K A bn: —FLAS : > GO TO 2088 2214 LET iaB
value is given in lines 2157 and 2160. As | 382 e A T 2218 IF UIL) <@ THEN LET iag
an alternative to the numbers 1-12 alung E::E EEH FEEEFFFFRFRRFFFRERFFRR® igE?L:ggi ?ii Tgnﬁa: ﬁﬂ]‘} iﬂmﬁf JII"A‘E
the x axis, a routine to put the month's S8E7 BHEM INCUT ORARH UALLES LA
2088 REH P FEFFRFFFFFRFFRFEES R34 2330 LET i=Bh: HEXT L
initials * : i 2888 REM 2240 STOP : REM END OF PROGRAM
initials JFM_"E"' ... could bE' written. 2071 FOR @=1 TO H 22=a IF H¢13 THEN GO TO 2276
One application for this program would ge7a ZBEUT "Enter value™,bsy: 0O 388 PRINT “Too many valves™: 3T
be for a marketing or sales lecture where | 2828 B ® 8! T3l "Es: "REXT B0 =  338® LET YeInT (1113sABS U(L)/RA
L] [ ]
i ' i FB7E GO TO 2080 NGE) +.5)
0 GUGHC TORUERT 0. & VIRURL B3 cOu'c 2235 A SCALE OF IrpuTz TorEEs ggg; 'iETujif?m THEN LET i=2
be stored on tape and loaded as l_'raadad, RETZ REH SLALE OF JNBUY T sassrss 208 Fhp ael R T B i ;s
A program fo handle the searching and | 2878 REM . . ., Fa3eILa1B) ,48. OROL INK {8,V
=
i i - nana ATOP
loading could be employed, but by making 28BS TF VIR =@ THEN GO TO 2088 2402 INK 7: FOR @=1 TO Hs2: PRIN
careful use of the tape counter on the tape 2085 IF U(R) MIGHEST THEN GO TO I250 AR 2riers) N0
ach i y ; 2418 GO TO 21808
FSGFErS:r E?Jr;?'i ;E!SEUQ%:;dSE;ﬂ nrl.::EtmbEE EEEé E‘EFEZE:’-L-HT UiR GO TD 288 EEEE Eiﬂ iiiiflilltllllillili!fl
LI " |
' 3 2997 REH Numeric validation
cece 2108 FOR S=1 TO 9 2998 REM FEER
oriay Should Do cronty onareed by the | B35, iEousanel?. Tassss cuae vvew  ZBES R 1M007I00eseseESSEREERSS
| o -
pay : 9 ¥ J 2117 :rr 5. PRINT “Input value 310 FOR xwi TO LEW b$
new microdrive. tos nigh" TOF 3015 IF CODE b#iX)=43 OR CODE b3
=128 I HIEHE!LT.-’I’Iﬁ'fEJ i=S THEM L %) mdS THEN GO TD 3238
The other use of the program would be ET FIUE=1 3020 _Ir CODE bgix) (4B OR CODE b$
to print out graphs for use in reports, | E+ FruEmz oo/ (18FB) =8 THEN L 3830 NEXT x
2138 REHM IOBED RETURM

although much of the impact is lost through
the lack of colour. The tlitle of the graph
should be printed in true video rather than
inverse, to make it easier to read (delete
Inverse 1; in line 2180).

The colour check, lines 1040, 1070 and
1110, tests the input colour value. It does
not allow the use of red as a Paper or Ink
colour, or white as a Paper colour and
prevents defining the Paper and Ink col- £=x 100 £10x 10009
ours as the same colour. The input values
are stored in a numeric array (lines 2071,
2075) after being checked as numeric
inputs in the wvalidation routine (3000-
3050).

Lines 2080 1o 2095 search for the
largest input value and lines 2115 and
2120 decide whether a 10 unit or five unit
vertical scale should be used. (The flag Maptha, & a3 4 B 8 Month 2 4 6 A8 1@ 18
'Five=1" indicates the latter.) R -t -] TR o

Two bar widths are available, depending
upon whether there are more than six input
values (the variable H stores the number
input values). Lines 2210 to 2280 handle
the six or less values and lines 2207 to
2240 the seven to 12 values. Lines 2285
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Tony Bastable, presenter of Thames TV's Database programme,

Chimp champ
chit-chat show

Paul Kriwaczek looks at Database— Thames TV's micro

programme.

Database is a half hour programme about
microcomputers produced by Thames TV.
The first episode was shown on Tuesday,
October 12, at 11.30 pm.

At that time of night, it has to be a try on.
ITV wants to see if its info-tech version of
Wheelbase can pull an audience. On the
showing of the first episode in the series,
my feeling is that they have a winner.

Of course it is not anything like the
BBC's Computer Programme, but then it
was not intended to be. Database is simply
to the micro what Wheelbase is to the
motor, Tony Bastable and all,

The programme started with a visit to
the appalling Milton Keynes house, thal
palace of misplaced technology, where it
seems you cannot even turn on the lights
without having to twiddle some infernal
remote control. The central heating pro-
grammer, in normal houses a small and
unobtrusive box, has here grown like a
triffid, out of control all over a wall, until it
looks like something that fell off the Tardis.
But then, it allows you lo program the
heating a year ahead. It doesn't, however,
provide a weather forecast.

On the interactive video-link, one is
invited to participate in a council meeting,
apparently under the control of a group of
raving madmen.

The programme, thank goodness, re-
fused to take all this loo seriously and
allowed itself to poke gentle fun at some of
the excesses. Under what circumsiances,
Bastable wanted to know, would one need
the facility for opening and closing the front
room curains by telephone link from
abroad?

The Milton Keynes house is incorpo-
rated in a cable television network, a fact
which led elegantly on to the next item —
cable television. With excellent topicality,
this concerned the publication of the Hunt
report on cabling-up Britain. There was an
intelligent interview with Lord Hunt, differ-
ing from the news reports of the day by
concentrating on the technical implications
of the document — coaxial cable versus
glass fibre, and the provision of interactive
Services.

Then we had the sketch. This was Lion
House getting its own back on the Compu-
ter Programme by demonstrating that Roy
Kinnear is not their only salesman. A
personable young man behind the counter
performed admirably with the hearty
embarrassment of the well-rehearsed ad-
lib, dispensing jolly and perhaps a little
optimistic advice on educalional soltware
for the Tl micro. “But is it always like this,”
came the cry, and so, quick as a flash,
over we went to our resident expert.

Dr Michael Thorne is a truly wonderful
bofiin, heavily bearded and with some kind
of nervous twitch of the eyes, inhabiting a
lunatic set full of giant resistors and pcb
fracks. As he addressed us on the subject
of the low standard of some commercial
software, he was accompanied by a sort of
squeaking noise that made me at first think
he had mice aboul his person.

The joke turned out to be on me,
because when the camera pulled back, it
was to reveal the presence in the studio of
a chimpanzee — the resident software
quality control experl. The idea was an
ironic reversal of Turing's lest — any

Reviews

programme that cannot lell there is a
chimpanzee and not a human at the other
end of the joystick, cannot be all that
bright. Next week, said Dr Thorne, he
would be looking at the hardware. Whether
the chimp had a long-running contract too,
he did not reveal.

There followed, from the Personal Com-
puter World show earlier in the year, a
dutiful interview with two computer club-
men, to show that computer enthusiasts
are just ordinary people. People simply do
not come more ordinary than this pair.

And finally, for the reading of the latest
micro news, we were back in the studio.
Studio? The set appeared to be a cross
between Carl Sagan's Cosmos space
ship, and something oul of the stills under

Paul Kriwaczek

the Star Trek credils, all screens, points
and cubic curves. The presenter sal down
al what was supposed to be a desk. Being
Tony Bastable, | expected him to drive it
away'.

All in all, a most enjoyable show. | wish
ITV well with it. And if | am awake that late
on Tuesday nights, | shall continue to
watch. So should you.

Whats happening

SUFFOLK ZXB81 USERS inleresied in
setting up a software library should tele-
phone P. Cockerton or R. Rees on Bury St
Edmunds 4312 or 4867 (after 5 pm).

THE AUSTRALASIAN ZX USERS
NEWSLETTER is published nine times
per year. Membership is open to all ZX
users. Contact Paul Jansen, PO Box 397,
Dapto. NSW 2530, Australia.

MICRO-MART '82 will be held at St
Francis School Hall, Bourneville Lane,
Birmingham, on November 13. The show,
including club stands, retall exhibitors, and
a bring-and-buy stall, will be open from 10
am to 6 pm, tickets 50p.
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Machine Code—

Registering
the bits and
bytes

Sbits 8bits Bbits 8 bits
A F A F
B c |[ B | c []general
D E D’ E' | Fpurpose
H L H' L’ registers
main set alternate set” %
[X e
1Y special-
SP — purpose
P registers
16 bits

Here is the register organisation:

Ignore the alternate set for the moment.

The registers appear in pairs, indicating
that they may be used either as 8-bit or
16-bit registers. For instance, we can refer
to the B-register (8 bits), or the C register
(8 bits) or the BC register (16 bits). The B,
C, D, E, Hand L registers can all be used
in this way (but only in pairs Bc, De and H/)
but the A and F registers are strictly 8-bit
registers and cannot be combined. For the
16-bit pairs, the senior byte is the left-hand
one (B, D and H) as you would expect.

There are two index registers, Ix and ly,
a stack pointer (Sp) and program counter
(Fc). Any of the 16-bit general-purpose
register pairs (Be, De or Hl) can be used
for indirection but, for simplicity, we shall
always use Hlfor this purpose.

Load

Let's look at the Load (Ld) operation as an
example of the B-bit group. It's very like the
Ld instruction in our imaginary machine,
except that two extra addressing modes
are allowed: register-to-register, and im-
mediate. That gives a total of five addres-
sing modes, with direct, indirect and in-
dexed available as before.

Direct addressing is much the same as
our imaginary equivalent, except that,
since there Is more than one register, we
have to specify which register we want

loaded.
LD A, (QF1C)

This loads the contents of OF1C into the
A-register. Note that, by convention, the
movement is from right to left, so that we
can write:

If you have any machine code sub-
routines/tips/games, please send
them to: Machine Code, Popular Com-

puting Weekly, Hobhouse Court, 19
Whitcomb Street, London WC2 7HF.

LD (OF1C), A

and mean ‘copy the contents of the
A-register into OF1C". Actually, the A-
register is the only 8-bit register which can
be directly addressed.

Indirect addressing is also straightfor-
ward, Since we are going to standardise
on the H/ for indirection, the instruction
format is:

LD A, {HL)

which means “load the A-register through
(ie from the address contained in) the Hi
register’. To pass data in the opposite
direction we could have:

LD (HL), A

which puts the contents of A into the
address contained in HI. Registers other
than A are allowed for this instruction.

Indexed addressing. Here, we need to
indicate which index register is in use, and
the amount of the offset:

LD A, (IX + 2E)

Note that in direct addressing. we
showed an address of 4 hex digits, be-
cause 16 bits (2 bytes) are allowed for the
address. The offset value in an indexed
address instruction must be held in 1 byte,
however, so we have only shown two hex
digits.

Register-to-register., We can transfer
data between registers like this:

LDD.B
which means: “load the contents of B into
'

Immediate. Here, data itself, rather than
the address of data, is placed in the
address field. So we can wrile:

LD B, 07

to mean “put the number 7 in B". Note
again that the number is two hex digits,
since it has to be stored in the single byte
of the B-register. Note also that a Ld is
really a copy — the numbers are retained
in their original addresses or registers, but
a copy is placed at the destination.

Now let's see what each of these in-
structions looks like in hex:
1. LDA, (0F1C) '

First we look up the opcode for the Ld A,
(nn) instruction (the nn indicates a general
2 byte address). This is 3A. S0 you would
expect the instruction to code as:
3A OF 1C

Unfortunately, there is a slight complica-
tion caused by the way the ZB0 thinks
about numbers. It likes the least significant
(jJunior) byte of an address first. So we

have to swap the address byles round:
3A 1C OF

This is mildly annoying, but you soon get
used to it. It is an invariable rule for 2-byte
numbers in Z80 instructions: junior byte
first, then senior. Hence all those Peek X
+ 256 «Peek (X + 1)'s in the Sinclair
Manual.

The Ld (nn), A instruction has the code
32, s0:

LD (@F1C) bacomes 32 1C OF
2. LD A, (HL)

This is easy. There is no address part s0
it's just a 1-byte opcode. Look it up and
you'll find it's 7E. Similarly Ld (Hl), A codes
as77. '

3. LD A (IX + 2E)

lan Stewart and Robin Jones present a new series for beginners

The general instruction is Ld A, (IX + d),
d indicating a 1-byte displacement (in 2's
complement notation). ts code is DD 7E.

So the instruction is:
DD 7E 2E

where the byte 2E is the displacement
chosen in this case.
4.L0DD. B

No problem here, again. The code is 50.
5 LDB, 87

The opcode is 06 so the instruction is 06
07.
What about arithmetic? There's an Add
and a Sub instruction, both of which refer
to the A-register, and which may use any
of the addressing modes excepl direct.

Let's try writing a program 1o add the
numbers 4 and 7 together. This would

work:

LDA @4 |put4inthe A-reg,|

LD B, 87 |put7inthe B-reg.]|

ADDA, B [add them, and put the result in the A-reg, |

MNow store the result away somewhere:
LD (4300), A

Here's the program, the hex code, and the
decimal equivalent:

Program Hex Decimal
LD A, M JEM 62 (4
LD B, W 06 47 06 07
ADDA.B il 128

LD (4300), A 320043 500067

We are left with the problem of loading this
code into the ZX81, and then executing it.
Since we are going o do a number of
machine code routines, it is worthwhile
writing a Basic program which loads and
then executes machine code.

This is fairly easy. In principle, all we
need to do is ask the user where he wants
to put the code in memory, then ask for
each byte of code in turn, and Poke it into
the appropriate location. Then run the
program calling the Usr function. Finally,
Peek all the program locations and data
area fo ensure that the program is still
intact and that the results are correct.

Obviously, it makes sense to have the
data and program areas adjoining. So we
will adopt this convention — the data area
always precedes the program area, and is
loaded with zeros to start with. We will
begin by asking the user the size of his
data area (as a numher of bytes).

There is one other problem. According
to the Sinclair Manual, all routines called

by Usrhave lo end the same way:
LD A, 1E 3E 1E 62 30

LD, A ED 47 237 71
LDIY, 4000 FD210040 2533300864
RET ca 201

Actually, it is that final Ret that is crucial.

Reproduced from Machine Code and bet-
ter Basic, by lan Stewart and Robin Jones
(price £7.50), by kind permission of Shiva
Publishing Ltd, 4 Church Lane, Nantwich,
Cheshire CW5 5RQ.
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Dr

220 1o 380 Movemenl across screen H$ Hits labal
240 Chack for only ona shell at a lime CHRS (X) Plotting Characters i.e,
250 Get any key io fire 60 <
275 to 200 Check for hil O
300 to 310 Destroy ship accompanied by random 62 =
noise 32 A (space)
340 Blank saucer and shell's last positions 246 Graphic Ground
350 Check for shell off soreen 43 + (star)
400 to 460 10 ships hil — win X — Horizontal position of ship
’f’ 500 to 550 More than 15 shols taken — lose SH — Number of shols
600 to 700 Random time warp H1 — Number of hits
N — Haight of shell
; SA — Number of aliens
Variables 0 — Position of alien
SHS Defines ship; gives impression of rotation Z — Position of shell
OF% Blanks ship; gives impression of rotation C — Height of alien
f t R S% Shots label F — Hit flag
of the Red T
308 IF RMD(20)=10 THEN €80
680 CLS8:GOSUBTE0 :CLS1 :60SUBTRR sCLS2 160SUBTE8
ragon 618 CLS21G0SUBTES 1CLS4 :60SUBTE0 :CLSS 1G0SUBT 08
628 0OTO S
780 FOR D=1 TO RHDCS) :SOUND RNDC2S8) ,RHD(S) tHEXT D
It is a rare accolade for a home computer 718 RETURN
to be allocated its own page in FPopular
Computing Weekly. We have decided lo PROGRAM FROPER 3
follow up the success of the Spectrum LA 8 R
page with this Dragon page because:
a) The Dragon is a very interesting 13 é:lé"r':ﬁﬂ SAUCERS
microcomputer with a good number of new 15 SHE=CHRE(E@)+CHRECT) +CHRECER) 1 "DEFINE SHIP
features. 18 OF$=CHRS$¢32+CHRS{32)+CHRS (327 1 "BLANK SHIP
ill i 28 FOR I=488 TO 519
b) Mapy Dragon owners Iw | B“hﬂtf. have 30 PRINT®I,CHR$<246) 5 tNEXT 13 DRAM GROUND
no previous experience of computing or 48 FOR I=1 TO 3iPRINTEI+472,CHREC 160}
will have graduated from smaller machines S8 MEXT 1
such as the ZX81. To all these people e TR NG| R - HERIO WA R P
many of the features of the Microsoft 78 DATA 45,234,252,320,88,101,366
colour Basic used on the Dragon will seem ﬁ FOR H;ﬂ TO &
quite peculiar at first. : 188 PRINTGRA,CHRE(431;:: POSITION STARS
¢) The complexity of the Dragon and its 118 MEXT W
use of the 6809 microprocessor means it T S ST
will be a long time before we have all 148 N=0 ;SA=@
mastered all the intricacies of the machine. 150 S$="SHOTS= *
If we each let each other know what we e E;;H?;IETESJ:PRIHTE!-E,H g
discover we can all learn more quickly. 178 R=PHDC1@) M= 10=0 1 2=@
This page, therefore, depends on you };g ;g:gﬂilﬁﬂ_ﬂ
being willing to share your discoveries with 198 IF R»=7 THEN C=4:G0TO 220
us and sending them to this page. 208 IF R<=3 THEN C=6:100TO 220
To start the page off we have a Flying o S A
Saucers program submitted by John 225 QmI2+C+N
Wrennel, a new Dragon owner. It shows a ggg mﬁﬁgﬁ; :
few of the simple peculiarities of Dragon S48 IF NOSB THEN 270
Basic and is quite well documented. 245 PRINTE410,CHRE$CTI)
: 250 AS=INKEY$:IF AS="" THEN 330
In the coming WFEEE. we. f10pe to fun a 260 SH=SH+1 1PRINTEZ1,5H; iPRINT@410," *;
feature on the main differences between =270 N=N+1
Dragon Basic and Sinclair ZX81 and Spec- 275 FOR L= TO 2
i 278 Z2=377-0( 33WH2
trum Basic and then, one by one, explore, e TR et Fak senws Sad
with sample programs, :Eﬂl'ﬂﬂ of the more s98 MEXT L:GOTO 320
unusual commands available to you. 390 PRINTEO-1," ® “piHi=H1+1
305 FOR V=1 TO RHDCS)+5iSOUND RHDC258),1 tMEXT V
Eivina Sa 318 PRINT@E2,H1::IF Hi=1@ THEN 480
ying Saucer 315 GOTO 348
; - ; 328 PRINTEZ,CHR$(739);
No separate instructions are required for 330 FOR B1=1 TO Y2 tNEXT B1:’ALIEN SPEED DELAY
this program as they will be displayed 348 PRINTEG,OF$; tPRINTBZ, CHR$C32) 5
rogram is run. Any key will fire 350 IF H=18 THEN H=0:60TO 380
whﬁnl:he prog SISy F68 IF SH>2@ THEN S0
a shell. A 370 IF F=1 THEN F=9:G0T0 178
Here is a description of the structure of 380 HEXT X
350 GOTO 170
the pragram. 488 CLS<3)
410 PRINTEI7O,"YOU WIHiwesa")
Program notes 420 PRINT@238,"M0. OF INVADERS= " ;:PRINT@2%1,5A;
Lines 430 PRINTE2E4,"SHOTS TRAKEM= " PRINTE277,SH:
10t0 18 Set sgreen and define ship 440 PRINTEZS4,"HITS MADE= " ::PRINTEILE.H1:
20t0 60 Draw ground and gun ;g EE;HEEE;IEE;;T; ; ;ETDFWT b ;
Fad { :] I 3 1] F'mu .r
Eéﬂﬂﬂ Eﬁ:;,“" i S28 PRINTE208,5A; tPRINTE20S," ALIENS ATTACKED":
; 530 PRINTEZIE,"YOU HIT WITH SHOTS " »
:gg Al Sy o AP 1 bt 540 PRINTR238,H1 tPRINTE246,5H-17
s58 GOTO 46@
170 to 210 Find a helght (c) for ship
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SRS

All the software you’'ll

ever need...The best
Spectrum programs for

a once-only payment
of £10 plus a hire fee
of £1.25 per tape

JOIN TODAY
SPECTRAL

SOFTWARE LIBRARY

Send £10 NOW for your
life membership and
first FREE tape to:

13 CHARLECOTE ROAD

POYNTON STOCKPORT
CHESHIRE SK12 1DJ

HOME COMPUTER USERS

PRODUCT INFORMATION SERVICE

Do you want the right computer for you? Do you want the right
hardware? Or the right software? Al the right price? If you're
thinking about making a purchase but aren'l sure just which
product will suil you best why not seek a swift overall picture of
what's around from us? Simply let us know what you're interested
in and we'll send you a personal summary of what's available:
facts, figures, suppliers, details, We'll also enclose as much
manufacturers’ literature as we can and add whalever related
data we think might be worthwhile for you. We'll tell you of any
special offers we're aware of, and aven help you with your order if
you wish, If we don't know how to answer your enguiry we'll try to
find out: if we can't we won't take your money. Try us — we'ra
here to help you make the right decision.

SECONDHAND COMPUTER REGISTER

We can also help if you want to buy or sell secondhand. We keep
a reqister of currently available used computers and peripherals
and send appropriate details from it lo every interested enquirer.
This advertisement appears in many computer magazines, which
means a lot of people will read it. So, if you're looking for
secondhand value wrile and ask us. Il you want lo sell, send us
full details of what you have to offer and we'll do the rest.
Registration costs £4 (or £3 if the tolal asking price is under
£100), and will be maintained until you've sold. Each registration
will be acknowledged.

ALL ENQUIRIES COST £1
Please send enquiries/reqgistrations (including cheque /PO) to

DAVID HEARTFORD
91 High Street, Evesham, Worcs WR11 4DT
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SUPPLIERS If we haven'l conlacted you please write to us

o]

& BREAKPOINTS and REGISTERS DISPLAY
B Sell-contimed — cannot Be wsed with

@ Cassetta plus 36-pape manual

KEMPSTON (MICRO)
ELECTRONICS

PRICE BREAKTHROUGH!

SPECTRUM JOYSTICK complete with interface
and full instructions for use in basic. £19.50 inc VAT

ZX81
KLIK-KEYBOARD

This is a moving keyboard with
41 real keys that fits in the
recass left after peeling off the
existing ‘touch sensitive’ mem-
brane keypad.

It offers the following advantages

@ Fits onto the ZX81 £25-50

® Positive feedback from keys
INC VAT

@ No trailing wires

® No special case needed
® Elegant design with two colour legends
This Is a most attractive keyboard which will enhance Ihe

appearance and improve the performance of your ZX81. Why
pay more for an oversized keyboard?

PLEASE NOTE OUR NEW ADDRESS
Cheques/Postal orders made payable to:
KEMPSTON (MICRO) ELECTRONICS
180A Bedford Road
Kempston, Bedford
MK42 BBL. Tel: 0234 852997

Please add 70p for postage. Delivery 21 days from receipt of
order. SAE in all correspondence pleasa.

Mail arder only

14 days’ delivery

Prices include VAT &
PEP

SAE for more details

6 CORKSCREW

HILL oo ami i)

WEST WICKHAM Picturesque

KENT BR4 9BB L J
‘Tﬂm | MACHINE CODE £7.50

MONITOR| DEBUG/DISASSEMBLER .

@ Enter, Hun, Debug machine code programs.

& Compatibis with Basic

@ Brepkpoinls and Registers Diaplay

B Disassambily 1o screan andior 2% Printar

& Mumber comerier — Hew TecHex
® 16K and 48K versions on ona cassatia + 30-page manusl

Spectrum 16K and 48K on same cassaite Ea 50
EDITOR/ASSEMBLER | with full documentation .

A POWERFUL AND ESSENTIAL machine code programming ald.

Major features of this outstanding Assembler include

EDITOR with Auto Line Momibering : 40-column screan display, [ebulated inlo fields lor
SAky meading - 5 charscter Label MEmes ' simple Ling EQibng and G Cantrol
SAVELOAD Temn Bufier to cassetie . output 1o ZX PRINTER,

TWO-PASS ASSEMBLER accepis aff ZBO mnemonics (plus many unpublished
mnamonics) . Decimal of Hax numbers © simple grithmeatic on oparands . Assamblar
Directives — ORG, END, DEFB, DEFW, DEFS, DEFL, EQU, DEFM

Wa cannot fully describe this impartant ulility here, and ask you 1o send o sae for
completa details of this and all our programa.

MORE POWER TO YOUR SCREEN
in all your BASIT Programs

BORDERS any size, anywhara on sereen, SCAOLL in all 4
directions. CLEAR and REVERSE PART OF SCREEM.
FLASHING CURSOR amywhara on stréen — simalales
IMPLUT. DATA FILES SAVE & LOAD Besic wariablas
Doubm Speed. BBO bytes machine codea for INSTANT
RESPONSE. Becomas par of Basic Program

| SCREEN KIT 1|
&K to BdK

£9.70

MACHINE CODE DEBUG/MONITORS

e £7.50 | [ewons]

& ENTER, RUN, DEBUG maching coos prog- 16¥ 1o B4K £ﬁ '95
TS, & A ovarsian ol ZJ-MO withoul The Bave

i SAVE, LOAD, VERIFY ot double speed LoadVerify lacaity

@ Compatible with Bassc

& CREATE A REM LINE of any lengih

& BREAKPOINTS and REGISTERS DISPLAY

W Cassztie plus 30-page manual

Hasip
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TELL ME,
INFORMATION

M I Birkinshaw of the New
England College, Arundel,
Sussex, writes:

1 am a librarian and 1

have been asked to supp-
Iy a book mentioned in your
May 6 edition. Unfortunately,
I cannot trace this publication,
and would be very grateful for
details of publisher, price, etc,
The book concerned is ‘The
Basic Handbook (An Encyc-
lopedia of Basic computer lan-
guages)' By David Lien.

A This is a problem that is
starting to occur more
often, A book is published in
America, is imported and
announced before it has had
time to find its way into any of
the more conventional cata-
logues. The book is in fact
published by Compusoft Pub-
lishing, which is a sub-division
of Compusoft Incorporated of
San Diego, California 9211.

If you order it direct from
the publishers it costs $19.95
plus $2.50 for postage and
packaging. If you want it sent

-airmail then it is $10 postage

and packing. Otherwise, ex-
pect to wait 6-8 weeks. The
money is payable in advance in
funds drawn on a United
States bank. You should send
an order to ‘Compusoft pub-
lishers’, 1050 Pioneer Way, El
Cajon, California 92020,

The ISBN is 0-932760-05-8
and the Library of Congress
catalogue number is 81-67479,
By now [ would guess that there
is a British distributor. 1 would
suggest that you first tried to

contact either Foyles Book- -

shop in Charing Cross Road,
London, or else Computer
Bookshop in Birmingham.
Computer Bookshop is at the
following address: 30 Lincoln
Road, Olton, Birmingham
B27 6PA. Tel: 021-707 7544,

BAUDOT SPEED
WITH SINCLAIR

Michael Meynall of Black-
heath, London, writes:

I own a ZXB1 and I am

saving up to buy a Spec-
trum. Before 1 order one, 1
would like to clear up a few
points.

Can the ZX81 programs I
have be Run straight on to the
Spectrum? Does Uncle Clive
describe the machine code
thoroughly in the Spectrum

handbook, or hasn’'t he learnt
his lesson yet from the ZX817
When will the microdrives be
available and how much will
they cost? And does the R§232
board allow you to interface
the ZX81 with the Spectrum?
This letter covers a lot of
individual questions
from other readers. A ZX81
program can be Run on a
Spectrum, with exception of
Pokes and Peeks, which often
have different addresses.
However, programs on casset-
te will not transfer because the
baud rate of the Spectrum is
very much faster than that of
the 81. Also, the Spectrum
scrolls automatically, so the
Scroll function can be left out,

Unless you already have a
good knowledge of machine
code, the Spectrum handbook
will not teach you to program
in machine code. In all fair-
ness, | feel that this is asking
too much from a user manual.
Machine code programming is
a large subject in its own right.
MNevertheless, Sinclair has
learned from the ZX81 — the
Spectrum manual is much bet-
ter.

Latest date for the micro-
drives is now 1983 and not
autumn 1982 as originally
announced. The RS232 inter-
face board will not allow you
to connect up your ZX81 and
Spectrum.

TURN THE FAT IN
THE FIRE ONCE MORE

W Howard of Warbeck Drive,
Blackpool, writes:
Due to the inability of
Sinclair Research to
supply a ZX Spectrum within
12 weeks (not the 28 days
advertised), 1. would be obliged
if you could forward me details
of the new Acorn machine, and
tell me when it is due on the
market. My cancellation letter
is on the way to Sinclair.
Several people have writ-
ten to me, who are upset
by Sinclairs delivery times,
and who consequently want to
know more about the new
Acorn Electron. In your par-
ticular case 1 fear that you
have jumped out of the frying-
pan and into the fire. Informa-
tion on the new Acorn has
been hard to get hold of.
What is known is that it is a
mini-BBC machine, with the
same graphics and 16K Ram.
It is thought that it will cost
about £150, and should be

Peek & poke

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

available early next vear. Un-
fortunately, you still have
another five months or so to
wait. It must be said that
Acorn never quoted a release
date, and the announcement
must be seen in the light of the
launch of the Spectrum.
However, it seems to me to be
a little unwise to announce a
new machine nine months be-
fore it can be delivered.

AT THE SIGN OF THE
TETHERED GOAT

Derek Baskett of Battery
Road, Cowes, Isle of Wight,
writes:

After studying various

magazines, 1 had finally
decided to buy an Atari 400 as
my first home computer. I had
intended to buy a 48K or 3ZK
machine from a mail-order
company. Then 1 saw your
Peek and Poke dated Septem-
ber 23, where you said that the
Atari 400 is only capable of
16K Ram.

I have seen a number of
advertisements for 3ZK and
48K Atari 400s and find it hard
to believe that these companies
are ripping everyone off. Does
this mean that all the expanded
Rams are going to be trouble-
some? Or is it a ploy by Atari
to entice people to buy the
maore expensive Atari 8007
There is a lot of software for a
32K or 48K Atari 800. Would I
be able to run this on an
expanded 4007

Could vou also tell me if the
Atari 410 is the only cassette
player that can be used with
the Atari 4007
A Companies like Maplin

which offer a memory
modification have too good a
reputation to lose by so bla-
tantly ripping anyone off. If
you bought a 32K or a 48K
Atari from an independent
manufacturer, then any Atan
program up to your memaory
limit will run. If they do not,
then check with whoever you
buy the machine from that
they offer their own guaran-
tee,

The problem stems from the
fact that the CPU in the Atari
is capable of working with up
to 64K of memory. An inde-
pendent manufacturer will
simply wire up the control
lines for the other 16K or 32K.
[t is a situation more common-
ly found in the ZX end of the
computer market, where an

independent manufacturer
steps in to fill a gap in the
market, which has been cre-
ated by the original manufac-
turer not supplying what the
customer wants. -

As to whether this 15 a de-
liberate ploy by Atari or not,
well, 1 do not think that they
would want you to buy a 48K
4¥) as opposed to their own
48K B00. With Atari you are
tied far more to their own
products than you are with
some other home computers,
but they can usually supply
what you want when you want
it, something that cannot al-
ways be said for other compu-
ter manufacturers.

As far as I know, you have
no choice other than the 410
cassette deck, and 1 cannot
foresee an independent bring-
ing out an alternative model at
the moment.

A PENNY FOR THE
GUY, SIR. A PENNY

(. Archer of Tatsfield, near
Westerham, Kent, writes:

I am the proud owner of

a Vic20. 1 have just read
your review of the new Com-
modore 64. | am very impress-
ed with what 1 read; I would
like to know if a Vic20 can be
uprated to the new Commaod-
ore 64 specifications? Would it
be exactly the same and how
much would it cost? Could it be
done by sending it to the Com-
maodore factory, or could it be
done by 8 Commodore dealer?

In short I'm afraid that it

cannot be done. The new
Commodore 64 is a very diffe-
rent animal to the Vic20. A
close reading of the review,
with a pen and paper on hand,
will reveal quite a long hist of
extras and improvements over
the Vic20. I have not seen
inside the machine but the
PCB must be different, and
the memory mapping certainly
is.

The 64 is clearly aimed
somewhere up-marketl of the
Atari, and even the BBC mod-
el B. Remember it can accept
a second microprocessor
which makes CP/M possible,
and Run Pet software. This
puts it very clearly into the
small business as well as the
home category. Such features
are too different to be over-
come by conversion. So if vou
want one, 1 suggest that you
Start saving now.
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Classified

VIC20 SOFTWARE
CHARACTER EDITDR nONY YOu  Can
CTEME yOur own Ccuslom characters on the
VIC and save them on tope. Full insinictions
provided i oo EB.DD Inc.
SCREEN FORMATTING PADS . . . a mus! for
any VIC progrmmmer. 40 A4 sheels, each
printed ‘with the VIC sScresn Syout and
memory addresses, Alsn screen and border
eolour chird plus & section for program notes.
For use with unmipanded and oxpanded VIC's

E2.45 Inc.
BOMEBSE AWAY! . antiher addictree game
from Compatax, Makes full usé of high ms
graphics. oolour 2nd sound. An exoedant
version of this popular game for only

£4.50 inc.
Crrdar mow (ram
COMPUFAX SOFTWARE
130 MONTON ROAD, MONTONR, ECCLES.
MANCHESTER W30 3H1

ZXB1 VIDEQ INVERTER. Saves

New book for Spectrum

The Working Spectrum
A library of practical subroutings
and programs.

By David Lawrence

Only £5.95 inc p&p

This is the first book for the Spec-
trum o take you beyond the manu-
al,

David Lawrence develops a collec-
tion of sophisticated yel practical
programmes and games from re-
usahle subroutines,

i you want o make the mosl of
your Spectrum you mist have this
book.

Published in association with
Popuwiar Computing Weekly

Send cheques/postal orders, for
£5.95, to The Working Spectrum,

BBC COMPUTER GAMES
which make imaginative use of
the versatile sound, colour and
graphic faciliies. These com-
pelitive games are for the
whole family and can be play-
ed at differant levels.
"SHAPE" and "RACE" are on
one casselte at £5.50. "SIG-
MNALS" and "MAGIC" are on
one cassette at £5.50. Model A
or B. Cheque/PO/Transcash
No. 61 413 1707. H & H
Software, Depl. W, 53 Hollo-
way, Runcom, Cheshire.

BETTA SOFTWARE

BBC MICRO Pools Predictor, Mod-
al A or B, Easy data eniry. Uses
powerful mathemalical and stabis-
tical forecasting model. User fun-
able tacility. On cassette with full
instructions. £4.99. Mayday Sof-
ware, 181 Portland Crascent, Stan-
mare, HAT 1LR,

Get the most from your ZXE1 or Spectrum
by hirlng program casselies for jusi £1
each (plus 25p p&p) per farinight!

We plfer & terrilio zaleciion of owe= 150
tapess -—all 1he latesl advertaasd games in-
clieding 3-D achvenlures, tesis of skill and

22X cagsettes

FOR JUST £1 EACH!

your ayas, increases safe leval,
displays sharp while characters on
solid black background screean. Kit
£4, bult £5 (includes VAT and
PAP, instructions), Reviewed in
Popular Compuling Weekly, Au-
gust 26. Send cheque'postal order
to D. Fritsch, & Station Road, Thel-
well, Warrington, Cheshire WAA4
2HS

MHC g

nal and Leisure programa

Space Academy I2K, Driving Test 32K

Goldming 32K, England 32K, Battle Ships

32K, Film Bulfs 32K, and more. Programs B4
inc, 2 tor 6 inc S.AE. for details

Sent by refiem of posf afer chigues’ PO
pigarnd. Mai arder only

SWIFT LINK SOFTWARE
118-120 WARDOUR STREET, Wiv
48T

SPECTRUM 16/48K SOFTWARE.
Fruit Machina, fast spinning, 9 fruils in
view, 40 per real, nudge up/down,
holds, muftiway jackpot, gamble/col-
lect, running otal, superb graphics,
plus Othello, difficult opponent. Both on
tape with large menu program, bar-
gain, £4.50, K. Bylett, 118 Some! Bank,
Forestdale, Croydon, Surray CRD 9LY.

BLANK CASSETTES, C15 with case,
40p each, Cassefte labels in blue,
white or yallow, 20 for 36p. Inlay cards
in red, blue or yeliow, 20 for 60p.
Library cases, 9p each. Postage on
aach compléte order 25p. Stonehom
Lid, 58 Mayfield Way, Barwall, Leices-

Sunshine Books, Hobhouse
Courl, 18 Whitcomb Street, Lon-
don WC2 THF.

FPlease allow 28 days for delivery

ZX LPRINT

ANY NUMBER OF
CHARACTERS PER LINE

Create Inas of any length by print-

ing along, not across, the paper.

User-defined graphics too. ZX81

(any size) or Spectrum (please

spacity). £3.95 for cassette and

instructions to: Commax, 25 Favart
Road, London SWEG

For the unexpanded VIC
Betta Compendium 3

ROCKET ATTACK — plus nuclear warhead.
PIRATES CAVE — Beach the gold.
SUPERMIND — More tun than Aasisrmind
TOP GUN = Are youn the Tastest gun?

£5.85 inc. PAP, Postel Orders and che-
s fo:

BETTA SOFTWARE

6 SCHOOL STREET, ASTLEY
TYLDESLEY
MANCHESTER
Tal: Atherfon ATA424

SPEEDY SERVICE

wits, plus utility and toolkit for the expert

Just send E5 annual membarship and we

will post your Library Lisi, Mewslather and

order forms by return—eon full moeney-
back spproval!

Sinclalr Ownars” SOFTWARE LIBRARY

Heather Coftaga, ‘Warren Boad,
LISS, Hants, GU3A 7DD

OMEGASOFT
SPECTRUM EDUCATHOMN
Primary Maths 1 — Gurve Stiiching, Prob-
ahilty Tables, Co-ordinate Tréasure Hunt,
Snooker. Primary Maths 2. Russian, M-
plication, Mumbér Bonds Facior Mouniaim,
Rectangles, Circles, All cassettes 4,99,
Ean. for ful catzlogue. Dep! P, 208
Lambumum Grove, Porsmoith

VIC-QUIZ. An amazing game for all the
family. Makes use of VIC's colour
and sound!! The unexpanded VIC20 Is
all that is neadad!! Amazing value at
only £3.9511, tor which vou get a lotal
of SEVEN dilterent programs! From R,
Harris, 63 Stanhope Road, Willshridge,
Bristol BSIS 6A..

VIC20 plus casselte and joystick. Arfon
axpansion unil, 16K memory expan-
sion, programmers aid and super ax-
pander Roms, plus Adventure Land,
Alian and Aoad Race Roms, intro o

Popular Computing Weeekly cowver
painted by Stuart Hughes

For full colour artwork
for cassetle inserts elc.
Telephone 01-692 G032.

BBC MODEL B SOFTWARE on cas-

BEUTTERCRAFT SOHFTIUHRE
Dur best-galllng AUTD-BONICS & now mial.

atile tor
ZX SPECTRUM

@ VIDEO GENIETRS80
W Over twenby pre-sed sound-efiecls (epace
E0tinds BRGNS animals L
el )
@ Easy-to-use graphic confrpl-panel lets you
bend and twist and shape each pre-set sound
i thowsands of unigiee SoLnd-desagns
@ Any sound can be instanily serfed par-
manenily and indapendently ‘nto your Bas:c

programm
TREBD customars say, “SIH guhering with
excitement afler uzing Auvlo-Sonics "R

T, Methertands “Many congratulations
YOUr programme  creales Stunning  sound
efiects and s so simple to uss.” _ _ DA,

Derbys. _

WE GUARANTEE that you will be deiighted
with AUTO-SONICS or your money back! ZX
Specirum £4, 99 TRESD-VG £6.95
TREBO/VIDED GENIE DMLY DMLY

@ AUTO-GRAPHICE “B2. Multi-tunctian
graphics-handiing package for saslest possi-
bie maving and animated graphics £8. 95

@ THE BRODD Is our suparh, arcade-quality
intslligent, menacing version of Pacman
£5 0

& MAHAUDERBOMBER AUN Twn for ihe
price of one! Addictive and fun. Only £4.99

14 Wasiern Avepue, Riddiesden, Keighley

ter LED BBL. GARDEN BIRDS COMPUTER Bird

sefte, Games Pack: Hi-res, Hi-speed i
idantification. Serious fun, 57 specees

games: Sea Battle, Maza, Lander. £4.

Basic Parts 1 and 2, programmers
reference quide plus 11 lape games,

ACORM ATOM DISC DRIVE, 54" i ' 2 : for 48K Speactrum, |I
£320 ono. Tel: Bristol 425626 avan- Unilities Pack: 3DRAotate, Screende indexed, tolally new o

unused, cost £350, sell £230, Phone ings. sign, Graphplol. £5. Chegques payable £ Parker, 54 Lillan Road, London .

(0438) 65385 C. Cam, 27 School Foad, Hamplon, | SW13 9JF, |

BBC — SUPER SKETCH EASEL —
32K, line drawing in 16 colours, paint,
gircle, nangie, dol, character, angles,

Evasham, Waorcs.

WANTED PCWs 2/6/7/811. Can you
bullt-in orthographic (3-D) facilities, help? Dave Strickland, 20 Mutual
load, save picture and slide-show. Street, Doncaster DN4 OEF. Tel:
Comprehansive and sophisticated faci- 62578

lities, Quality cassete and complate

dncumanmtrfzn. £4, R Enm:ﬂ g | £X81 16K, QS motherboard, QS House, Five Ways, Neston. South Wir-

Bousfield Crescenl. Newlon Aychite, soundboard, telesound B2 unit (work ral, L64 TTW, Englana.

Co. Durham. logether), home-made joyshck free, )
cassettes including QS Delendar, ZX SPECTRUM 16K, cassetle 1, fast

SPECTRUM/BUG. Booklets of 50 1or | Seramble, elc worth £180, will accept | moving, very addictive games using

text, graphics, USR character plan- | £100 + offers. Tel: 9 822832, colour graphics and sound. Asteroids,

ning. Only £1.00. From A. Quresiic. Bamum and Bombrun, Missile and

The Yews, Colmere, Shropshire. ZX OWNERS. Make monay with your Defender at £5.50. R. Bhattacharya, 3
Z¥X81 or Spectrum. We are leading

DRA Wa Close! Harpenden, Herts.
IAEON SOFTW NS SASSETTE, suppliars of soltware to Sinclair, with a i Lk

Bomber, Tangle, Road Race, plus

more. £2.50. Money-back guarantesd. | SUPeTD range of games cassetles for | SPECTRUM GAMES. Tape one (16K/

Fast action from Oliver Josephs, 182 | 'N® ZXB1 and Spectrum. We require | 48K), Trapt/Star-Storm/Astro-Run,

Kimbolton Road, Bedford. part-time agents in.all areas to find and | ¢4 50 post paid. Phone/call Firefly, 48
sarvice retail outiets for our products. Dorset Streat, London W1H 3FH (D1-

SPECTRUM 16K. Buzzman, Firefigh- Car owners, over 18, wilh telephone, 935 2580),

ter, Indexer on cassette, £3 each or | write for details 1o: M. Meek. Mikro-

£5.00 the |ot. Buzzsoft, 56 Qualitas, Gen, ' 24 Agar Crescent, Bracknsl, BBC MODEL B, books, tapes, efc,

Bracknell, Berks Berks, £390, Telaphone 0299 250121.

DEALER ENQUIRIES INVITED. ZX81
word processor superior 1o published
listings. Ediling, 'ast screen printing,
Lprint. Nan crashing m/c security lock \
for confidential text. Fully c'p. Royalties
required. Writa C. Baddingfield, Brook

SPECTRUM RENUMBER instanily ra-
numbers all or part of program. All
Gotos, Gosubs, ete included, The first
and probably the best in m/c for only
£3.95. David Webb, Southalme, 9 Park
Road, Woking, Surrey.

BBC MICROCOMPUTER education
warkshops, second Sunday afternoons
each month, Bounde Green Junior
School, Park Road, N11. Phona BEO
5446 lor datails,

SPECTRUM SOFTWARE. "'7XTaxt’
Talatext simulation for 48K (60 pages),
32K (34 pages) or 16K (B pages) —
Spectrum full simulation, including col-
our, flashing, 24-hour clock, alarm,
save/verity/load with auto-run,
graphics and texi freely mixed, alc.
Cassatte with full instructions £5. De-
tails (SAE) lain Stewart, 17 Tamy Drive,
Alva, Scotland FK12 S5NO.
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40 SPECTRUM PROGRAMS. Listings
only £495 including many games,
home finance, maths, chequebook,
utility programs and more, all 40 prog-
rams on cassetie £8.95 (incl. listings)
Barclaycard accepled. Sussex Sofi-
ware, Wallsend House. Pavensey Bay.
Sussex

16K SPECTRUM programmeas wanled
ol exceptional quality for early market-
ing. High royalties paid Educational
tapes walcome Casseties o Micro-
juice, 46 Aingar Hoad, London NW3

22K DRAGON Adveniure Program.
Send £250 lo Mark Gorick, 'Myrile
Grove’, Nooklands, Fulwood, Freston,
Lancs. Tel. (O772) T17767.

SPECTRUM PROGRAMMING. Learmn
basic programming the easy way wilh
our fully structured cassette course
Let the computer teach you! 250K of
programs ending with a compularised
exam Only £8.95. Barclaycard
accepted. Sussex Software, Wallsend
House, Pevensey Bay, Sussex,

Computer Swap

01-930 3266

Free readers entries to buy or sell a computer.
Ring 01-930 3266 and give us the details.

Spectrums for sale

SPECTRUM 48K, unused, £175. Tel:
Littlehampton 21433 evenings.

SPECTRUM 42K plus printar, 10 rolis
of papar, software and sound amplifier,
E220. Tel 01-651 3483 after 6.30 pm.

SPECTRUM 48K plus software, £200
Telephone 01-223 9171

ZX81s for sale

1K ZXB1 plus over £30 of books. First
oller over £57. P. Gower, 4 Clytfard
Crascent, Newport, Gwenl

ZXB1 lor sale, only €45, Paul Waite, 3
Cornwall Avenua, Manslield, MNolis
NG18 3JG

ZX81 16K RAMPACK, manual in-
cluded, 1 graphic chip, value £30 plus
25 16K boughl cassaties, all for E110
Tel: 0742 884134 for details, after 5

pm

ZX81 + 16K RAM + D K Tronics
keyboard, lois ol software including
Monster Maze, Adventure Tape | and
Gulp, complete with manual and lsads
£80. Basildon 0268 21465,

ZXB1 + 16K RAM and games and
manual, E65, Tel: 01-879 5881

ZXB0 2K, Book~ elc, inverse video
swilch, ideal for beginners. £30 ono.
Contact R. Thomas. Tel: Liechryd 200,
Dyfed

SINCLAIR PRINTER with five rolls of
paper. £40. Sinclair 16K Ram. £15 or
together £50. Tel: 01-657 1653.

ZX81 with 16K HAM, detronics
keyboard mounted in brig! case, 160
Tal: Ashiord, Middlesex 53488, Mr
Lindsay

ZX81 with 16K HAM, casseltes ang
magazines, £55 Tel: 0834 812 415
after 5 pm,

ZXB1 16K, proper case and keyboard,
DK Tronics graphics, assembler, dis-
assamblar, many books, mags and
games, only £60. Stuant Cappendell, 6
Ellesmere Avenue, Mardle, Stockport,
Cheshire

ZXB1 16K plus Ferguson c/deck and
E60-worth of sofiwara and books, EGS
Tal: 949 1614 aller 6 pm.

16K ZX81, printer, user-port, a variety
ol soltware and ZXB1 books, £120. For
further details telephone (0443)
B22167.

ZXB1 4K, only & months old, Sinclair
built, as new, still under guarantea, lull
size Crofton keyboard, tape recordar,
manual, adaplor, magazines, bookKs
and many games, E150 ono. Tele-
phone 01-228 3546 after 5 pm

ZX81 PROGRAMS written to speci-
fication, Basic lo machine code, con-
varsions, debugging, specialist prog-
rams etc. 1K programs, £5; 16K prog-
rams, wrile for guole to: Andrew Heard,
14 Parley Road, Moordown, Bourne-
mouth BHS 388,

ZXB81 16K RAM, leads + manual, lots
of books + mags, over £50 of soltware,
still under guarantee, yours for only
£90. Tel: 041 638 6677 (evenings).

ZX81, 16K RAM, excellent condition,
still under guarantes, plus softwarg,
only £55. Telephone 0235 29017 after
4 pm,

ZXB80 1K, 4 lapes, 5 books, power
supply, many mags, any offer over £20
considerad. Mr N. Bardon, 2 Hayland
Graen, Hailsham, E. Sussex BN27
15R. Telephone 0323 B43138.

ZXB1 16K, with Marud, leads + power
pack, also over £35 of soltwara and a
book of 30 rams, all for only £60.
Telaphona 0785-52556.

SINCLAIR ZXB1, 16K Rampac, 14in
black and white lelevision, cassetlls
recordar, 4 software cassettes, all per-
fect, complete or separate £99 ono
Telephong Steven Duncan, Greenock
0475-25738.

Commodores for sale

COMMODORE PET V016, 16K com-
puter with casseite and counier, also
super chip, 0ol kil, micro assemblar,
Pet revealed. Offers around £600. Tel:
Blackpool 68630, or wrilte Gerald
Pounder, 44 Brook Sireel, Blackpool,
Lancs

VIC20 BK RAM, Super expander. intro-
ductios to basic 1 and 2, joysticks,
£200 of games, Vic revealed program-
mers relerence guide plus lapes, 9
months guarantea, Value £500, only
£330 ono, Tel: 01-979 1610 evenings
only

VIC20, plus cassette unit, 16K Ram
and super expander Cartridges, prog-
rammes reference guide, lapes, book
and magazines, under guarantee, /m-
maculate condition. £240 ono, Tel:
D203 417496,

VIC20, Datacassatte, 16K RAM, £150-
worth of cartridge + cassetle software,
£205 ono. P. Helyey. Middlesbrough
(0642) 819 609.

VIC20, with CN cassette dack, boxed
as new, little used, manual + Vic
acquainted book, various software pro-
grams on cassette. much Merature,
£185. Telephone 027588 2258 after 6

pm.

32K VIC20. Disk drive, cassette drive
plus Arfon expansion board, five car-
Indges and E£200-worth of business
and games software. Cosl £1,100.
accap! £650. Tel: Derby 7654595

20K VIC20, cassette player, super
gxpander, high resolution graphics
ROM built into a 20K RAM cartridge,
RAS232 interface, joyslock, Vic Re-
vaedled, software, £225 Tel. Kidder-
minsler 515285

VIC20 with Rat Race cariridge, as new,
£145 ono. Medway (0634) 221165.

Acorns for sale

ACORMN ATOM, 12K Ram, 12K Rom,
includes floating point Rom, axcellent
condition, manuals, cables, RSV plus
over £100 ol software including Invad-
ers, Galaxian, Snapper. £130. Teal
Staines 54228,

BBC COMPUTER, Model B, two
waaks old, perfect condition with
guarantea. £400 ono. Tel. Flal 2,
Brighton, 561502. Ali.

ACORN ATOM, full expanded version
£150 ono. John Baron. Tel: Ashiord
(Kent) 31379

ACORN ATOM 12K + 12K, Ross
toolkit ROM, tapes, manuals, £300
ono. Peter Harrington, Soulhend-on-
Sea (0702) 549187 (evening).

ACORN ATOM, 12K Ram, 12K Rom,
P5SU plus games. Three months old,
£100 ono or swap with Spectrum. G
Templeman, King's Lynn (0553}

Nascoms for sale

NASCOM 2 64K, Ram cased with fan,
fully supported with documentation,
100 per cenl reliable, 4MHZ, £350
Telephona Wantage 67778

Tandys for sale

TRS B0 Pocket computer, including
cassatte, interface adaptor plus manu-
al and books. £50 ono. Tel: 0582
Tr1726

TRS B0, Level 2, 16K, complate with
power supply, two leads, many manu-
als and cassetias, also cover,. E250
ono, Tel: DB27 B280E9.

TRS B0 16K, Model 1, level 2, with T
pad, manuals and leads, £150 of soft-
ware. Must sall. £130 ono. Tel: 0802
B3zvez.

For sale

SHARP MZ BOK, 48K memory, 8
months old, under guarantes, original
boxes, green screen and dusl cover
plus 24 games £325 ono. Tel: 0262
601615 any time. lan McKie

VIC PRINTER, as new, still boxed
£140. Tel 0344 BBG17H

ATARI V.C.5., |oysticks, paddies.
twalve cartridges including Defender
£200 ono. R. Martindale., 28 McMinnis
Avenue, SI Helens, Merseyside WAS
2PN

ATARI VCR cartridges, Superman,
Chess and Basic programming, £15
each; brain games and keypads, E£10
each, Tel: 0754 B5298, evenings, near
Skegness, Lincs.

CBM 4032, new casseite, soltware,
manuals, 12in screen, absolutely par-
tect condition, best ofler £500+. Tele-
phone (0458) 42388 after & pm

PHILIPS 7000 VIDEDO GAME and 7
cartridges lor sale, E100 or swap Col-
our computer. Tel: Cymmer 850919 (R

Rodger).

ATARI VIDEO GAME system plus
Combat, Astercids and Pacman. Excel-
lemt condition. £80. Tel: Letchwarth
(04826) 72250 after 4 pm

PHILIPS VIDEOGAME, with 16 car-
tridges, including Munchkin and Quest,
only E175 ono. Ring Mark, Soton
(0703) TB5609 evenings

ROTRON TCS tv game, 10 carridges
including space invaders, £50. Contact
D, Huslin (Birmingham) 021 449 3598
after & pm.

SHARP MZBOK, 48K, 8 months old,
additional s'w + books, worth E50,
£335. Telephone 06234 2136 after 6

pm

ATARI BOOD 16K, & -weeks old, st
under guarantee, plus program recor-
der, Star Raiders carridge, joysticks
and many games on cassefte, £400
aono. Tel: Symington, Ayrashire 830
176

ACETRONIC MPU1000 with 25 car-
tridges, including hobby module, £250
ono. Telephone Boston 64443 even-
ings only.

SHARP PC1211 pockel computer plus
CE122 printar/cassette interface,
£100. Tel; OG04 20622 exi 3331. E.
Simon 9 am—5 pm, Monday o Friday
or tel; DB04 412077 after 6 pm

VIDEQ GENIE MODEL 1, 16K mem-
ory, § months old, unused, £150, Tal:
0606 77050,

SINCLAIR ZX81 + 16K MEMORY, 10
months old, still under guaraniee, £55.
Tel: Alan Williams, 0639 850128

SHARP PC1211 with cassefle intar-
face, E60 or swap for 16K ZXB1. Tel:
077587 301, evenings.

SWAP Greal Britain mint stamps worth
approximately £200 plus cash adjust-
ments for Atari 400 or Atari VCS. For
details phone Ray, Shaffield (0742)
54807

2001 PACT with cassette and tool kil
lots of software. £300. Tel: 0704 35572
after 8 pm.

SHARP MZBOK, 1BK, Basic, perfect
condilion, with cover, plus £100+ sof-
ware, £350 ono. Evenings 03745 4743,

CASIO FX801P want 1o step up a
grade, still boxed with book and FAZ,
swap for FX702P if you want to step
down, can add some cash. Tel. Exeter
50458 (evenings)

WANTED VIC20 outfit or similar, De-
tails of offars to W. Allen, 24 Redboum
Strest. Liverpool O6 0AD. Within 60
miles of Liverpogl pleasea

COMPUTER PRINTER for Vic20, No
more than E£150-E£160. Tel: D1-578
3420 after 6 pm,

ZX SPECTRUM
Vaults of the Vampyre
Supa Maze

Two greal games, testing the

mamaory and logical abilities of

the player. Both use full sound

and graphic faciibes and are

avallable together for 16K or

48K al E5.85 including VAT
from:;

| Q SERVICES

Canal House
Ardrishaig, Argyll

4 NOVEMBER 1982




THE WORKING
SPECTRUM

A LIBRARY OF PRACTICAL SUBROUTINES

AND PROGRAMS

By David Lawrence
ONLY £5.95 inc p&p

Fed up with books full of trivia, simple games programs and notes
which assume you have all the time in the world to experiment.

This book is different. It is based on a collection of solid, sophisticated
programs in areas such as data storage, finance, calculation,
graphics, household management and education.

Each of the programs is explained in detail, line by line. And each of
the programs is built up out of general purpose subroutines and
modules which, once understood, can form the basis of any other
programs you need to write.

Advanced programming techniques spring out of the discussions
explaining each subroutine. The result is not only to advance your
programming skills but also to leave you with a wide range of practical
applications programs which might otherwise only be available to
those prepared to buy cassettes or those capable of writing substantial
programs for themselves.

The Working Spectrum is published by Sunshine Books, in association with Popular
Computing Weekly. :

THE WORKING

SPECTRUM |

A LIBRARY OF PRACTICAL
SUBROUTINES AND PROGRAMS

DAVID LAWRENCE ‘

Please send me a copy of The Working Spactrum
| enclose a cheque/postal order for £5.95
L [ R 3 i

Please make your cheques payable 1o Sunshine Books

Please send your order to The Working Spectrum, Sunshine I
Books, Hobhouse Court, 19 Whitcomb Street, London WC2

Please allow 28 days for delivery.

COMPUTER k€&

CLASSIFIED
ADVERTISING “‘

SWAP
01-930 3266

Do you want to buy or sell a
microcomputer? You can do it
FREE in Computer Swap, a new
regular service for Popular Com-
puting Weekly readers.

All you have to do is phone
Computer Swap on 01-8930 3266
and give us details of your compu-
ter, the price you want for it, your
name, address and telephone
number.

Computer Swap — Frea/Private reader — 10p a word/Trade Advertise-
ment — 20p a word/Semi-display — £5 a single column centimetre,
minimum two-column centimetres,

Computer Swap — buy or sell your computer for free through Computer
Swap. See box on left for details.

Private readers — other advertisements from private readers cost 10p a
word.

Trade advertisements — cost 20p a word.

Semi-display — why not make your advertisement more substantial by
choosing the semi-display rate. It is only £5 a single column centimetre.
Send your classified entries to Classified Department, Popular Computing
Weekly, Hobhouse Court, 19 Whitcomb Street, London WC2. For
semi-display enquiries call Alastair Macintosh on 01-930 3840,

Here’s my classified ad.

Plaase continua on & separate sheel ol paper

Imakethis .........cccoeeriieen. WOPHS, Bl iiiiiisiionnarres. PETWOrd SO IOWBYOUE. ... iiiiivniarnrinns
Comptilel SWaD-GMHBE 818 (1= L R s e e iR ek et e S
it io g Waeteb o Tnfa) et B o (o R T PSSR R o e e S S M ) D N S S S SR
Fngy will'be pEUDHENe Iy G aE 1 A TR S e e A
available issue. [ T N R A A PR P e S e A PR BN LA RS T R
POPULAR COMPUTING WEEKLY
qp— — ~ — ﬁ
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Competition

ANC'ENT ALGOR“'HMS ST ‘DiTnn\i?\n\bw\.s

Take a sheal of cats.., Q 'l"ake-l-lw.llbu:‘ IFHm-:'re_ not @t the end of
b i Lmj Lirst ear O the row s+es qo beck 4o 34:
' thew and coont | Else put down +he cat ear You're
in 3 +he nusibed L:rrjinj , 7 Hhe end of 4he mou.
fow...

l-|'-‘ ‘jnu‘rt l\uHinﬂ ﬂnﬂ stonex
return 4o g ssss Bfter
'H"trnm*mj He stones 'aa..:llllj!r

L]

Qraing ... Wi ﬂl:rl'
2 fewer Hhan the
other one you are

‘h""‘-'--h
,___-H::: e I'I.n'ld.iﬂj 4 'F""+ W back in
- e — e, L &
e s place inthe row 4
T s e and pick up a stone.
iy i % ;
e a3 ! Oth erwise replace it
. — 5 - _- = T _— -
e g in +the rew with the ear
T =y that You were alre.:duj S'h:lF. What have you done ...
Solution to Puzzie No 24 20 PRINT "inpul jawbone number (Tooth = 1, Hole 140 END
This algorithm presents a method for converting ., I:HEEJT S In the helpful advice category were Ihe
binary n/imbers (represented by Tooth = 1, 40 L=LEN J$ ramarks_ by entrants that (a) _I:nnar?r number
Hole =y, into their decimal equivalents. In the 5O Y=Y+1 conversion was much mprﬂ_sumulgtmg o the
jawbone illustrated in Issue No 24, the value 60 IF MIDS(j$,Y,1) = 1" THEN S=5+1 cave person than fatrr_rﬂatmg alligator-tooth
was 10110111001 or 1465, The largest binary 70 IF Y=L THEN 130 necklaces and (b) crocodiles were not as useful
number — 11111111111111 — that can be 80 S=2«5 as alligators since they have fewer teeth and
converied using the alligator jawbone is 24 + 90 Y=Y+1 therefore smaller bytes.
213 4 912 E? i whi::% is 3% 766 100 IF MIDS(JS.Y.1)="0" THEN 70
S : 110 §=5+1
A computer program lo do the same thing 400 GOTO 70 Winner of Puzzie No 24 _
might be: 130 PRINT "Decimal equivalent of jawbone binary The winner is: L Morris, Longacres Drive,
10 S=L=Y=0 number”’; S Whitworth, Rochdale, Lancs, who receives £10.
ARTHIR TAKES A TEST #01C ;‘ R ’ l : [I ( , R Vb i el
- =7 ki, SHP

DIVERGENT TN KING 4 WMol ®o HMe N HMo'\ Vo ®  Zdicuon TeL ot 2ron £145

NO, ARTHUR. , NOT NA/LS .

H LA MET £LP NALLS
CAMN IT ELIE HEDGES |

NO, ARTHUR., NOT HEDGES .

T AU MET NAT LAk HEDYHES
Ean T alle LETTERE D

TES LETTERS.

IT LAl cuPr Ao B
[T LAN CLP B roC
T CAN CLIPCTD

ARTHUR  DIVERGE , DIVERGE. |

T CAN L A *ﬁr -

IT a8 LA LI EEi B
IT AN BE DAED A5 A GUEITEON (N A DIVERGEMCE TEST,
ITEAN CLIF Sl Cid Gl L

IT LD [FE PSED T MENT MEND MEMD ME

(HOW MANY USES CAM YOu FIND FOR A PAFERLLIPT)

IT AL CLIP PAPER,
IT CaM CLIP PAPERY SUESTAMCES

HEAn cldP 56 a
IT EA0 £LIP LEAVES . A8 T CLIP LEAVEL ?

YES ARTHUR., IT CAM.
(T EAN cLiF DRANCHES
NO, ARTHUR. ANOT BRANCHES,

T LAM MO ELIE GRS HES

I CAL BE FuT Dollp.

T Al RE BiCkKED (S,

IT oA BE PuT DoliN M A HEAD OF PAFER, CL1P%

AN BE AUT Do [ A HEAP OF TUNK

IT AN JE PuT DOLW (M A REAP OF DN,

T oA EE PUT 0wk @ HiIVE WHERE T D SLF PPER
Cid P ParEAY SINESTAMES
OE PioerED e

THAT WoOUED Q£ & TEST

T CA BE ACKED F W mH DUE HAMD
WATH s Pk AL

WiTH A MASNVET

WITH M iSRG ROD
WiTH THE TEETH

T LA BE OFBVED aUT

WIRE tOND BE A WEE W
A WIRE A
A WIRELELS

NO, ARTRUR . A WIRELESS ISN'T MADE OF WIRE.

THELSE WLl BE GAMES
THAT WaULD [E WiRE

=

WikE ConD e A TELEamAn T
i T - iy
B ool Spy |
T EAM CLiP TELEGRAMS. 02 5 0a0 e Uy (o et e e e e T 5
[= 4 F=1:=] e

T CAnd Cdi P LETTERLY,
[T CAn fLiF ppail g

=
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SPECTRUM COMES TO LIFE !

ABBEX

THE GAMES PEOPLE

SPOOKYMAN EAT THE PILLS AND KEEP AWAY FROM
THE GHOSTS. EAT THE VITAMINS AND f
‘ CHASE THE GHOSTS. FULL MACHINE
l ' CODE ARCADE ACTION AND SOUND.
DESIGNED TO MAKE YOUR ADRENALINE
RUN HIGH. PRICE £4.95

COSMOS YOU HAVE THE JOB OF PROTECTING A
CONVOY FROM ALIENS AND METEOR
STORMS. WATCH OUT FOR THE SPACE
MINES AS YOU PLAY THIS AMAZING
MACHINE CODE ARCADE ACTION 4
SIMULATION PROGRAM.  PRICE £4.95

WRITE OR PHONE FOR LIST OF GAMES FOR
OTHER COMPUTERS OR JUST MORE GAMES

20 ASHLEY COURT, GREAT NORTHWAY, LONDON NW 4 Pleasa send me the following I
Tel: 01-203 1465 (Allow 14 days for delivery)

PLEASE COMPLETE IN BLOCK CAPS POST BY DEC 8th and recelve your order in time for

B O s a8t e L i AT o _ Christmas

s R TR S P o e g N SIS AL AP

POSTCODE ..iiciviiiisnsminns PRI TN, ks i 54 a2 s e 1 i et g L £y e . J
Maka cheques. payable to ABBEX COSMOS

1qnﬁmnm'r:huquﬂ'ntf PRICE £4.95

| wish to pay by [] CH Euuemus [ ACCESS[]

Pioasa debit my craditcand a Elgﬂm:l i

wess 10 0000000000000
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