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| would like to take out C7k....

THE ATOM MAGIC BOOK

By Mike Lord, A wealth of games and other programs
0 speach in your ATOM, canverning programs winitten in
other BASICs, and many more useful software & hardware
fips. £5 50

SEC

GETTING ACQUAINTED WITH YOUR ACORN ATOM
By Tim Harnell & Travor Sharples. 80 programs including
draughts £7.95

PRACTICAL PROGRAMS FOR THE BEC COMPUTER &
ACORN ATOM
By Daved Johnson-Davias £595

ATOM CASSETTES

We stock a selection of the best; our laiest being CAAD
Muncher + Manca &« Target +« LIFE 7K. 4 groat progeams
o oane cassette for anly E6.00

RAM FOR YOUR ATOM (Or ather 1TMHz 6B02/6BXX
miachine)

16 ar 32 Bytes; expand your ATOM to 28 or-38K RAM. ideal
for Ward Pr ing. Chess programs & Business software
bie with other Atom software & hardware including
drive. To fit inside the ATOM or Eurdcard rack
7. Soma types run from a single + 5V supply. S.ae

fos ails
NEW!! ATOM ROAM BOARD MZ165 £35.00 inclusive
Allows softwars switching between up to 3 utility ROMs and
also 4K RAM fines ¢
pragiams from 1ag
ATOM board

acd your o u
miple plugs into SoCkels o

Al prices inclusive of UK. P & P & VAT where applicable
Overseas customers pleass add £1.50 surface mail

TIMEDATA Ltd. Dpept F
57 Swallowdale, Basildon, Essex 5516 5JG
Tel: (0268) 411125 (Mon-Fri)

Computer Books from

NELSON

Nelson now publish a wide range of
computing books and accompanying
software. The books cover a wide range
of interest levels and offer something
for both the complete beginner to the
subject and the reader with a more
advanced knowledge of computing.

For further details of our computing
books please write to:

The Promotions Department PCW,
FREEPOST,

Thomas Nelson & Sons Ltd.,
Nelson House,

Walton-on-Thames,
Surrey KT12 4BR

HOBHOUSE COURT, 19 WHITCOMB STREET WC2

WHY NOT TAKE OUT A SUBSCRIPTION?

You can have Popular Computing Weekly sent to your home for £19.95 a year. This will cover the cost of
the magazine, postage and packing.
Fill in the coupon below and keep yourself up to date week by week.
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subscription(s) to Popular Computing Weekly.
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How to submit articles
Articles which are submitted for publication
should not be more than 1000 words long.

All submissions snould be typed and a double

.space should be left between each line.

Programs should, whenever possible, be
computer printed.

At present we cannot guarantee to retum
every submitted article, so please keep a copy.

Accuracy

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

Cover illustration by Stuart Hughes
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Editorial

Sinclair's decision to redesign the
Spectrum’s printed circuit board is not
altogether surprising, in view of the
production troubles which have pla-
gued the Spectrum since its launch in
April this year.

What is surprising is Sinclair's fai-
lure to announce that it had rede-
signed the Spectrum pcb.

A whole host of companies have
grown up around the ZX80/81 and
now the Spectrum. They have pro-
vided hardware and software support
that Sinclair either could not, or would
not, supply. These companies have
played no small part in gstablishing
Sinclair as the No 1 micro manufac-
turer in the UK.

Some of these companies, such as
DK'tronics, Downsway and East Lon-
don Robotics, have produced Ram
expansion boards to enable 16K
Spectrum owners to upgrade their
machines to 48K. These expansion
boards are not compatible with the
redesigned pcb.

It would have been politic for Sing-
lair to let both his customers and the
rest of the industry know what was
happening. They found out soon
enough anyway.

Next Week

Can you blast = +

your way through =y

a meteor storm? Find out in Asteroids
— a new game for ZX Spectrum.
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C.P.S. GAMES

ADVENTURES

HASHA THE THIEE | SPECTRUM AND ATARI |
Try 1o enter the Potala and steal the golden teapot of the Dalai Lama. There are not
only fraps and pitfalls but even some magic trying to stop you from getting 1o the private
Fooms.

THE WIZARD OF SHAM

If you can reach his hide-out, than ha will give you the slixir of ke. Travel through the
jungle, the ghost town of Sham and find the secret entrance io the temphs in which the
wizard hides, Once in the temple you will need all your skills and detarmination to avoid
the dangers awaiting you. You may meet the wizard in the end, but we doubl it . . .

THE FOURTH KIND

Can you manage to commuricate with the extra-terrestrials and obtain from them the
umiversal medicine lor eternal ife? This is not only an adventura but will test also your
skills in trying lo overcome what would seem to be impossible communication
probiems

THE 7 CITIES OF CIBOLA

These famous cities, where the Spanish Jesuites found their gold, are siuated
somewhaere in the South-American jungle. Their whereabouts have been lost lor
several cenfuries, and nobody has found them ever since. Can you survive in this
exhausting climate and find af least some treasure? And, it you find i, will you still be
strong enough 1o get back with your gold? There is not only the climate; indians,
poisonous animals, secrel refigious sects and many more.

THE DOMED CITY :

You are traveliing through unmapped temitory and your way i5 biocked by a giant ant
heap. By a lreak mutation these ants are as big as you and there is only one way open;
through the ant's kair. Some ants are frendly, others are aggressive, and mrwnrmna
are not l‘};uﬁh hedp: your survival depends on skill, anticipation and cunning. Will you
succeed

THE TOWER OF BRASHT

One member of your expedition has been taken prisonar by the Kharrs, & crusl tribe
Iiving near the edge of covilisation. You must choose a few companions from mm
and try 1o gel the prisonar out. Success or failure will depend on whom you ¢ and
how they are equipped. This DAD type adwenturs is ditficull and will take you some time
to play. it can be usad as a roleplaying adventura, with as many piayers as there can be
members of the leam.

THE GHOST OF RADUN

In the old, hall ruined castls of Radun, 4 targe treasure is buried. Many have tried to find
it, but none have ever returned to tell the tale. It is rumoured thal the treasure is
guarded by a ghost, who appears when lesast expected, and makes sure that the
treasure hunler can no longer return. This adventure is definitely not for the weak-
hearted and wa strongly advisa not fo play it after nightfall, especially not when you are
akona in the housse

ADVENTURES FOR THE VERY YOUNG:

Thero 5mr any nead lor very young children to gaze wistiully at a computer they
touch.

ara nal o L

This new senes ol adventures is mainly based on graphics, but follows the traditional
pattemn of an adventure game. There are some elementary instruchons for which a bit
of help from the grown ups may be needed. il you want to see soma little eyes light

..

PETER RABBIT AND THE MAGIC CARROT

Petar Rabbit goes on a quest lor the magic carrot, It is rumoured that any rabbit laking
ona bite of that carmot gets an extra twenty years of fife,

Paler has io go through the big forest, meets nica (and not so nice) friends, deals with a
dwarl, gels help Inom old man oak, eftc . . .

Will her get to the cave and find the magic carmot?

PETER RABBIT AND FATHER WILLOW

Fathar Willow has been damaged by vandals, and is now in a bit of a state. Peter
Rabbit goes in pursuit of the vandals, They know and try not only 1o ascaps but 1o S10p
Pater Rabbit from foliowing them. Luckily the latier gets help from the other trees, who
heard about the siory. Bul will he find the vandals and have them locked up?

PETER RABBIT AND THE NAUGHTY OWL

Jimmy the Owl has bean unsufterable of late. The Council of the Meadows sends Peter
Habbil on an expedition fo find the Master of the Owls, in order to have Jimmy

some mannars, [he Master lives vary far away and lllﬂhﬂhlll adventura gelting thara.
Will Peter Rabbit come back withoul having seéan the Master and thus Jimmy remain a
nuisance?

It now transpires that the Peter Rabbit Adventures can be dangerously addictive 10
GrOWn Ups . . .

TUMMY DIGS

Complementing the Peter Rabbit senes, a new sares on Tummy Digs, a little dwarl:
As with the Peter Rabbit games, the adventures are very sasy (basically a maze) with
graphics and il i up 1o the kids o invent the story themselves, alter an introduction has
been given

TUMMY DIGS GOES SHOPPING

Make a shopping ist, walk out of the forest and shop in town. You must find the shops.
pay for your purchases and make sure that you can carry it all. Also, don't run out of

monay . . .
TUMMY DIGS GOES WALKING IN THE FOREST

Have a pleasant but adventurous walk in the fores!. Meel somé animals and plants,
have a chat, and make Sure you aré home in time for bath and dinner.

WAR GAMES 1 with full graphics of the battle fiekd, and inclusive of manual,

KING ARTHUR

Britain in the sixth century . . . THE ANGLES AND SAXOMNS are marauding tha
Country, leaving behind a trail of blood and devastation. in the South a man :umw
troops and fithng them out. His name is Arthur. You take his role in this fascinating
wargame. Wil you ba able 1o win ali the battles he won and free Britain from the
plundering marauders? How good are you at oommarldmﬁ froops, finding the enemy
and bring him to battle, sifting information, seeing through the log of war, deploying
your troops and many maore similar skills?

BATTLE OF THE BULGE

Ardennes, 1944, The famous “von Rundstedt” offensive.

BATTLE OF THE RIVER PLATE

A simulation of this well known sea battle.

CONVOY ; ,
You ara the commodore of & convoy under attack from submarines. Instant decisions
are required and il you hasitate too long the damage might be worse. Try and locate the
enemy and destroy him. Notl easy ... Again graphics, bul combined with verbal
inlormation,

All thesa games are availabla for ATARI 16K and SPECTRUM 16K
Some of the games will ioad different programs successively and are thus
much larger than 16K.

All C.P.S. Games, except those for children, are priced at £9.50. The Peter

Rabbit and Tummy Digs games are now £4.50
C.P.S. 14 Britton St., London EC1M 5NQ (01-251 3090)

REDDITCH ELECTRONICS

21 FERNEY HILL AVENUE
REDDITCH
WORCS B97 4RU

ZX81 HARDWARE

(Postade 40p under £4)

Keyboard kit £‘_I?.0ﬁ Built £20
In/out port Kit £16.95 Built £18.95
Music board Kit £16.95 Built £18.95

Female connector 23 way £2.50

Male connector 23 way £1.60

Plus books,
motherboards, cables, etc.

SPECTRUM HARDWARE

Connectors etc. See catalogue.
Send SAE for Free Catalogue.

SOFTWARE & IDEAS FOR THE
SPECTRUM
0 o FOR SPECTRUM
R i emisaptut oy
O_ transparent to aid copying. Sup-

plied with fixel ruler and full instruc-
= tions — £2.90 (50-sheat pad) |

FOR SPECTRUM AND BBC (32K)

Shape — a shape drawing routine with
OQO| a library of shapes — including

skeleton: provides the ability to easily

construct your own designs. Many faci-

lities including expand, rotate, mirror
and shift. Full instructions — £4.50.

+ SPECIAL DFFER — GRAPHICS PAD +SHAPE PACKAGE — £6.00 #

FOR SPECTRUM

Chart draw — chart and graph drawing package.

Draws pie charts, bar charts and graphs. Provides auto

scale labelling and division. Full instructions — £5.00.
o

FOR SPECTRUM AND BBC

Compendium of Card and Dice Games, includes Snap

¢ . @ | — with snapabiiity rating. Superb graphics. Dice
A . gl‘b;syautopll your wits against the computer —

* soon - for Specirum
and BBG. The Skeletom -
Guess a Bone Game!

* Wanted - Spectrum Games.
Higi royaities paid
Pleass maks cheques pay-
able to and send lo:
28 Forest Roed, Walth-

amstow, Londion E1T 4EL

SOFTWARE IN ASSOCIATION WITH INTELLIGENCE (GB) LTD.

POPULAR COMPUTING WEEKLY

—

|




News Desk 01-930 3271

SOME memory expansion
adds-on already being manu-
factured for the ZX Spectrum
are no longer compatible with
machines now being sent out.

In order to solve some of the
production difficulties which
have plagued the Sinclair
machine since its launch, the
main printed-circuit board has
now been redesigned. The
main feature is the incorpora-
tion of the Ram expansion
sockets into the main board,
rather than as a plug-in auxil-
iary board.

This change has caused
problems for those companies
who already manufacture
Spectrum Ram expansion
boards, since their products
are no longer compatible. The
three companies concerned

Spectrum plugs in
new sockets

are East London Robotics,
DK'tronics and Downsway.

All three plan to adapt and
produce two types of Ram
expansion Kkits,

Mark Vellacott of East Lon-
don Robotics said that his
company would continue to
produce its present 32K and
64K plug-in boards for £32 and
£50. However, he is now also
selling both sizes of up-grade
suitable for use with the new
boards. The new 32K version
now consists of just the 12
memory chips which plug
directly into the new boards
and costs £25. The 64K expan-
sion now bolts on rather than
plugging in and will still cost
£50.

A spokeswoman for
DK'tronics admitted: “The

new board caused a few hic-
cups here — because we
were’nt at first aware of it —
but we shall just change our
design.”

Downsway's Martin Dare
said that he was aware of the
Spectrum design change. “As
soon as we can get hold of one
of the new machines,” he said,
“we shall be able to produce a
modified version of our Ram
expansion but, like so many
others, we still have machines
on order. Our present 32K
expansion costs £42.50 and we
hope the new one will be even
cheaper."

Machines with the new and
old boards can be disting-
uished, without taking them
apart, by looking at the expan-
sion ports. The conducting
strips on the printed-circuit,
visible at the port, were about
the same width as the gaps
between them in the original.
The gaps on the new peb are
much narrower than the con-
ducting strips.

More than 45,000 visitors attended
the fifth Personal Computer
World Show, held in the Barbican
Centre Exhibition Halls from
September 9 to 12. See show
report, page 11.

Self-financing
move by IT
centres

A high-resolution graphics
board for the ZX81 has been
launched by the country’s In-
formation Technology Centres
in a move to make them partly
self-financing.

The boards, for use with the
16K ZX81, will cost £27.50
and will be designed and built
by the IT centres at Notting
Dale in London, and at Tel-
ford.

It is hoped that up to 100 IT
centres will be set up, financed
in part by £30m from the
Manpower Services Commis-
sion and the Department of
Industry. The remainder of
‘their running costs has to be
found by the IT centres them-
selves.

Dragon breathes fire
into software market

METTOY has followed up the
launch of its Dragon-32 micro-
computer with a range of soft-
ware cartridges and cassettes.

It is now offering seven new
games cartridges and a selec-
tion of games and utility cas-
settes. The cartridges are Ber-
serk, Meteoroids, Cosmic In-
vaders, Ghost Attack, Cave
Hunter, Starship Chameleon
and Astroblast. They all cost
£19.95 except Ghost Attack
which is £24.95.

The cassettes are a Compen-
dium of Games, a Compen-
dium of Applications, five
adventure games — including
Dragon Mountain, Madness
and the Minotaur and Quest
— a Personal Finance Pack-
age, a Graphic Animator, a

Computer Voice and a maze
game, Flag. All the cassettes
cost £7.95.

Andy Redman, Dragon
Data’s Software Development
Manager, said: **We are
obviously looking to get into
the domestic and educational
software markets. We think
the market is as much to do
with the software as the hard-
ware — but you cannot sell the
petrol until you have sold the
car!

“Now that the Dragon-32 is
selling so well we are stepping
up the software development
side of the company. Not only
that — when we get the disc
drives for the Dragon its
potential for software will be
increased enormously.”

Crawley IT
exhibition

CRAWLEY Information’
Technology Exhibition takes
place on October 13 to 16.

It will feature more than 30
stands. Admission is free. On
Wednesday the emphasis will
be on schools and on the edu-
cational aspects of micro-
computers. Thursday and Fri-
day will concentrate on busi-
ness users and Saturday will be
aimed at the home user and
games player.

On Wednesday and Satur-
day the exhibition will be open
from 9.30 am to 5 pm; Thurs-
day until 8.30 pm.

The IT show will be held at
Crawley College, College
Road, Crawley. For further
information contact Robin
Green on Crawley 25686,

Timex Challenger.

Space attack
held at arm’s
length

NOW you need never be sepa-
rated from the world of the
video game.

Timex now offers a wrist
watch, The Challenger, that
plays a version of Missile
Attack.

The object of the game is to
pilot your space-craft across
the screen to the safety of the

mothercraft, whilst avoiding
the succession of enemy mis-
siles which are trying to
annihilate you at every
opportunity.

As well as enabling you to
fight an avalanche of missiles
accompanied by simulated fir-
ing noises, the instrument tells
the time. Its liquid-crystal dis-
play also functions as a 24-
hour chronograph.

The Challenger is available
from most Timex stockists,
price £19.95.

ZX81 software
price cuts

IN what could be just the start
of a price-cutting avalanche
Quicksilva has dropped the
price of its best-selling ZX81
software.

The cost of its Asteroids and
Scramble programs has been
cut from £5.50 to £4.95.

Quicksilva’s Mark Eyles
said: ““We have cut the costs of
the cassettes to keep the ZXRB1
market going. There was cer-
tainly a lull in software sales
after the Spectrum launch so
these price drops should make
it a bit more healthy."
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1) THE VOICE SYNTHESISER (complete vocabulary possible)

3] 16K DRAM (very competitively priced)
4) MOTHERBOARD (version 2)

WILL BE ANNOUNCING NEW PRODUCTS VERY SOON

ENQUIRIES FOR THESE INNOVATIVE FRODUCTS
WELCOMED

(COMPATIBLE WITH VIC 20)

(sell the MYNAH BIRD — its good!)

OHIQ
2) 3K RAM
AIM_65
[‘,_.—/"\/‘—j__\
'[i_srlgerine PRICES FH%

L

* THIS UNIT HAS NO OTHER /I M { ,
COMPETITORS IN THE FIELD !
* | THE PRICE OF FLOPPY DISKS |

— Micro Digital Storage

N\ A
2 o

FAR HIGHER DATA INTEGRITY
COUPLED WITH RELIABILITY
ALL YOUR GAMES ON ONE
TAPE?

éﬁ?&h’c’%
129-99

(ex. vat)

INFORMATION/DATA SHEETS ARE

AVAILABLE
COMPUTER
ﬁ COMPONENTS LTD.
-~ GRAYTHORP IND. EST.
HARTLEPOOL,

g mn» [Da29] 72996
Phﬂ“e e o)

CLEVELAND TS25 2DF

MICRO-LINK

The home of A & F Software

WE STOCK A FULL RANGE OF
SOFTWARE AND HARDWARE FOR

Most BBC Why wait
Major Atom for mail
Software ZX81 order?
Companies Spectrum Try us
represented Dragon 32 first
Vic20
Sirius

+ many more

OFFICIAL DRAGON 32 DEALERS
Also
ACT, SIRIUS 1 AGENT

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
OUT) what is normally the result of many hours of painstakingly
tedious and complex mathematical calculations using tables,
ephemera, slc.
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 Sign,
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

Cassette Il ONLY £8.00

MICRO-LINK

830 HYDE ROAD, MANCHESTER M18 7JU
Tel: 06-122 36201
fes o e svcarn o

VisA

Other programs in course of preparation include: PROGRES-
SING THE HOHDSCOPE-:I_ EEECT!FICATION OF THE BIRTH
IME, etc.

STELLAR SERVICES

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

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

A Sassenach’s

Mu}.‘ | take vou to task. |
can forgive errors in
programs. It is interesting to

put them right.

But. glancing through PCW
July 8. I saw an article entitled
“Up among the highlands™.
Good. | thought. but no —
another clanger. Please note
Edinburgh is not in the high-
lands.

E Miller

15 Elmgrove
Achareidh
Nairn
Scotland

Spectrum’s secret
passageways

have had my Spectrum for a

month and I have begun to
look deeper at one or two of
its secrets.

One point which may be of
interest is that over 1K of the
15K Rom apparently has no-
thing in it. To be precise,
addresses 14446 to 15615 con-
tain FF-HEX (the character
set starts at 15616).

That means that 1169 bytes
are unused. If that is the case,
why could Sinclair not provide
us with a Renumber routine,
or additional commands such
as If — Then — Else and
Repeat — Until.

David Poole

28 Cuttys Lane
Stevenage
Hertfordshire SG1 1UN

Soft landing
on Jupiter

It did not seem possible to
soft-land on Jupiter in the
Voyager program (PCW July
22). The additional procedure
below allows this fairly easily,
but although any key will re-
launch, only one allows much
chance of getting away. The
additional slight changes limit
mission time and add a few
more velocity restraints; but
why does one sometimes go
into outer space when attemp-
ting to get off Jupiter — unin-
tended, can anyone explain?
1640 DEF PROCsoft-land

1650 Ul%=0:UJ%=1

1660 VDUZ28.0,3,19,1:PRINT

"Welcome to Jupiter’,"Lift off
for Saturn™:VDU28,0,31,31,39,

28

1670 XS5%=X5%+70:¥YS%=Y5%
+70

1680 Z=GET:DRAWXS%,Y5% B%
=POINT({X5%,YS%)

1690 UJ% =10:U1%=: 0:S0UND
@0,-15,7,10
1780 ENDPROC
Other changes :
185 TIME=0
11¢ REPEAT
120 PROCnew-coorcis
130 UNTIL(B% <=>@/AND
B%<=>3)ORAB £
((U1% +Ud %10 ) «UJ%)
=300RTIME=E{)0Q
135 IF B% =1 AND 8BS(UI%«UJ%)
<5 THEN PRO!C:soft-land ELSE
140
136 GOTO 110
140 IFB%=—1 THEM PROCmissed
ELSE 150
145 GOTO 180
150 IFB% =2 THE'N PROCland
ELSE 169
155 GOTO 180
160 IFB%=1 THEI"l PROCjupiter
ELSE 170
165 GOTO 180
170 IF ABS{UI% + 1.1 %/10)=UJ0%)
=30 THEN PIR0Coverdrive
ELSE 175
172 GOTO180
175 VDU28:PRINT T AB(5,5);
"WHERE ARE Y'2U 7"
390 N=G6GE16 (otherivise you never
get off Jupiter)
840 SOUND®Q,-15.7,10 (the motors
go off after a time on Jupiter)
1060 SOUND17,0,(Ul 5%+ UJ%/10)

«LJ% + 10,255
1865 SOUND@,-157,10
1320 VDU26
Delete 1330
1260 VDU 26
Deleta 1270
J H Powell
49 Meadowhead
Sheffield

South Yorkshire

One man’s meat is

another’s polson

eing an ex-cowner of an

Atari Videopiac computer
system — due to the extortion-
ate cost of its cassette games
— I am dismayed| at the news
that Atari is taking action
against software companies
who are producingz games simi-
lar to its own.

I am now a prouid owner of a
BBC model B and wish to
purchase a Pucman game for
it. But if Atari (vho, on past
experience, appeax just to be
interested in makiing as much
profit as possible) goes
through with its thvreats, there
will be no chance: for me to
buy this program.

Of course, I could go and
stand in a queue for the
machine at the pubr, but that is
not my idea of a good night
out.

PS5 The Saturn program was
great.

Claire* Hallworth
Charlston

Shay Lane
Halebarns
Altrincham
Cheshire

Speeding up
screen clearing

I am 14 years old and the
proud owner of a ZX81. [
am part way through designing
a “3D Lunar Lander" game
which includes the use of the
Scroll function. All very well,
but a problem came when
clearing the screen after
Scrolling. 1 found out, as I
know many other ZX-users
have, that it can take up to 25
seconds to clear the screen
after the Scroll function has
been used. I found out that if
Poke 16389,76 was added at
line 1 of the program the prob-
lem was solved — the screen
cleared instantly when told to
do so. For example, try this
short program:
Lines
1 POKE 16389,76
10 PRINT AT 21,AND = 31 ;"&"
20 SCROLL
30 IF INKEYS = “9" THEN GOTO 50
40 GOTO 19
50 CLS

After a few seconds of
Scrolling, press the “9" key
and watch carefully to see how
fast the screen clears. Another
advantage is that it speeds up
character movement on-
screen. For example, type in
this routine:
Lines
1 POKE 16389,76
10 FORF=0TO30
20 PRINT AT 10,F ;"(space)s"
30 NEXTF

Fast, isn't it?

One more thing, this com-
mand is not affected by New.
Deleting it from your program
will not have any effect once
the program has been run. To
erase it from your memory you
will have to take the drastic
step of disconnecting the lead
from your computer.

I hope these hints have been
of value to all you ZX81 own-
ers.

Simon Brewer

55 Scott Avenue
Baxenden
Accrington
Lancashire BB5 2XA

An abundance
of errors

was very interested to read

the letter by lan Logan in
your latest issue (Popular
Computing Weekly, Septem-
ber 9) regarding bugs in the
Spectrum Rom. I have disco-
vered two more — it thinks
that Inr-65535.5=-1E-38 and
Input statements do not
actually require any variables.

As an example, enter:
10 INPUT "This is a bug”

- 20 GOTO 10

There are also a lot of mis-
prints in the manual. On page
152, exercise 1, the Sin prog-
ram mentioned is in chapter
17, not 19, and on page 170,
negative numbers are repre-
sented by the number +65536,
not 131072,

The program on page 176
works fine on the ZX81, but
for the Spectrum line 20
should be Print Peek (Peek
236274256+ Peek 23628+n)
in the first example and Print
Peek (Peek 23635+256#Peck
23636+n) in the second. On
page 184, Chr$47 is actually
*\”, not *“/”, and on page 202
the command Delete “file-
name” is mentioned, despite
the fact that it does not exist.

Both the Rom and the
manual were written by Steve
Vickers, so lets hope the Rom
in his new Jupiter Ace has
fewer bugs (even his photo on
page 13 of your magazine was
printed backwards).

As a final point, on Peek
and Poke in the same issue,
you say that the Microdrive
routines are contained in the
Spectrum Rom. They are not,
only the facility for them is
there. There is a 2K unused
sector in the Rom, so this is
where the routines are likely
to go, in a new Rom supplied
with the Microdrive, hopefully
bug-free.

Andrew Pennell
14 Sweyn Road
Clifronville
Kent

Mea Culpa. The photograph of
Steve Vickers was reversed,
though it takes a keen eye to
spot it.

You are also correct in
saying that the Microdrive
routines are not contained in
the Spectrum Rom, just the
potential for their inclusion.
We expect the Microdrive,
when it finally appears, will
contain its own Rom.

If you have an opinion you
want to express, or have spot-
ted an error that needs cor-
recting, write to: Letters,
Popular Computing Weekly,
Hobhouse Court, 19 Whit-
comb Street, London WC2.
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A new game for 16K Spectrum

by Simon Lane

ou were designed for the Laser Chase.
That is your purpose, your life, your
future.

It is 2047. You have been genetically
synthesised as a player in the game. And
that is all. All there is. The game.

Only earth members, Stratum 1 can
watch you as you win or die. Other orders
are prohibited. But you can be sure that all
those who can will be there. The hologra-
scope auditoriums are certain to be pack-
ed.

As an android you have been brilliantly
designed. The emotions you have been
allowed are sufficient o make you want to
win. To not die. And go forward to the next
Laser Chase.

All that you can concieve, all that you
can ever be aware of, is contained within
The Pen.

Inside The Pen there is only you and
your adversary. When the Laser Chase
begins you have been conditioned to
move. There is no choice. Life for the
Chaser Android is compressed to five
decisions only; four directions and a
choice of speeds, As you move a geneti-
cally constructed wall is cultivated in your
wake — and this construction drains your
energy and saps your life material.

To win is to play again. You win by
forcing your opponent to strike either your

wall or the perimeter of The F*en. Both are
secreted with a deadly poision which un-
ravells your central nervous siystem.

If you collide with the rival :android's wall
or the sides of The Pen you loose one of
your eight lives.

As your lifte banks becom e drained by
production of the wall you naay replenish
from the fuel dumps. Care niust be taken
not to restore at high speed — saturation
of your genetic storage zone:s is fatal.

Allow yoursef no emotion. Concentrate
on the game. Many incorreictly program-
med Chasers have sensed freedom out-
side The Pen and have bee n ceased-out
as they tried to escape.

The next Laser Chase will include you if
you can survive eight rounds in The Pen.

Laser Chase is a game for two players
on the 16K Spectrum. Furtheir instructions
will be transmitted to you ias the game
begins.




1@ REM Laser Chase
=1 ] EE: Simon Lane, 1962

RANDOMIZE : FLASH @: ou
40 INVERSE O: BRIGHT @. IhK 20
5@ BORDER ©: PAPER ©: CLS
55 RESTORE ©00@
8@ FGR i=8 TO Z: BEAL: f: POME
USR “a"+i.n: FOKE LUSR S P T =i aft:

OR i=@ TO 7: RERLC: n: FOHE
i, NEXT i
8@ FOR 1=0 TO 23: REFID n: POKE
i HEXT i

9B FOR i=6 TO |7: HERL: n. POKE
USR “g"+i,n: FOKE USR " 'h"+7-i,n:

100 FOR a=@ TO 7: REAE: n: FOKE
UsSR "J'i'd‘.\,n'. FOKE USSR i +T=1 ;N

102 FOR i-B TO 7: RERE!- n: POHKE
USR "K' +i NEXT
1@ DIM t!l+ 43 FDR i.-l TO

FOR L ‘I'D - REF' 3 4
l-CHﬁa NEXT a: L amyted
1@ GO S5UB 5008
iz2@ F"HINT i Each pLaiyay: RUST
ive ki Laser chase's arouvnd

e gt'nd"""dithout hitt ing a Las
LL or"**“the other player. C

tra®
RINT "fusl (™: IrIK 6; FLRS
RE 154, FLASH @, INK 7.")
ing with it at™ ""siow sp
void explosion.
ur ENTER to continue.

d
a
=)
g : GO SUB Seoe
t
I

PDZHD ~ I T~
ITDrMZ =

NT Contrals are:. Up
Fast"™

HT “"PiL g I 1,

PHFER '-'ECHRS 1-* ,:HE? 1:9; CHRE

s
180 PRINT -Plager 2 (. : INK 2.
PAPER 7.CHR$ 149, CHRS 1.49;CHRS 1

45; PRPER @; INK 7;"):" @ 'L

i8@ PRINT -~ The firs.t o S€Or
e § wins .

*@@ INPUT ENTER to sStart."™;
LINE as%

210 DIM s(2). DIM x (&) : DIH a
1. DIM FI2): DIM ddi2);: DIM ¥ IE):
DIM o(2)

220 PAPER 7: CLS

230 PEINT PAPER 1;" PL.AYER Scof

2:7;% (L) ; ""; PAPER 2;°' PLAYER S

corge:";s 1 ok

243 PRINT PHFER i;" CINE Fual:
PRAPER 2;° THO Fuel:

25@ LET fi1)=F(1)+500: LET f(2)
Hé'u‘q’ﬂ.l +S2a

2 L F=1

265 LET m=1

270 LET df2)=1: LET dil2)=1

280 LET x(1)=21: LET iil1) =8

D@ LET x(8)=21: LET ij(2)=31
5O0E LET of(1)=1: LET gil2r=1

30@ FOR i=1 TO 2. PAPER &: PRIN
T AT 1.i#16-5; "0 ({ TC d=LEN ST
R:_F(ajl;r(is- FAFPER 7 FRINT INMN
K i;AT a\'llljl-l i), CHRS 145 +d (i})
: NEXT i

818 IF r(1)=0 OR F{2)::@ OR {x(1
]Eség] AND Yil)=yi2)) T"HEN GO TO
533@ IF _( THEM FOR i=1if TO @ STE
Bo3: o500, 4554 TO 12 SiEp -2: BE
EFPF @2.01 i IXT i- FCIF!

T=12 70 3§ STEP 2! BEEP @ 01,1
NEXT i LET =0

240 LET Ks-‘-["l“ AMD (1M Eﬂd.aﬁ-:ﬂ
47 DR IN G63486=243) ) +i{'"2" RAMND
$451@=247) +13% AND In ESOW- 28
1)+ ("4 AND IN E4510=22;1
REEE IF LEN xX5=1 THEMN LE" dil) =1

o

5
6@ LET x$=("1" AND (I N 61436=2
S4 OR IN 61438=2352)) +(" 2" AMD IM
STI4E=R54) + 13" AND IN 49150=25
34074 AND IN S7I4LE=2%TF]
nf7g IF LEN 23=1 THEN L.ET d(E)=U

¥
FBE LET v {1} =IN STSO5=25T UR IN
63485 243

9@ LET vI(2)=IN 6l4536=253 OR IN

53,433!152

lBD FOR i=]l TO 2: LET wmxitil:
3-9 (i): IF wili) THEN| BEER BI.

4l'l +49: BEEP «@1,i22+4 . 1: GO To

429
41@ IF NOT ®m THEN FOR Z=i #3+30
I,.?.' alsag& STEP 2: BEEP .21,rx: NE

z TO 1000 j
420 LET xiil=x (i) +(dii)=3)-td i
1=1): LET 4G =u Gl td (i) =@ —(d ¢
43¢ IF x (i) 21 OR x (i) <2 OR y i
1331 DR ufi) <@ THEN LET Xiid=x:
LET y(ir=y: LET f(i)=8: GO TO BB
440 IF

ATTR (x{i} uwli} }=57 DR A
Yaudli 33 =58 THEN LET Fii?D

@
(X (i), w€ir 7 ¢2134 TH

46@ IF NOT vi{i) THEN LET f{i)=f
ti) +250: GO TO &ed
A7@ LET Ffilil=@d
g??J?RIHT AT x,y; INK i;LE(0(i}
- 3
B1@® LET o0(i)=d (i)
1808 LET f(id=Ff(i) -2-vii)*: IF
Fii) ¢@ THEN LET f(i)=08
191@ NEXT i: LET m
2@ IF RND:.025 THEN GO TO 300
18308 LET x=INT (RND£2@+2): LET u
(RND232) : IF SCREENS (X.u4) ¢
»* " THEN GO TO 1
1@4@ PRINT AT x.g' FLASH 1; INK
Sion oER ©;ChRs &4: GO TD 220
2000 IF x(1)=x{2) AND u (1) =u (=)
THEN GO TO Zse8
2010 FOR i=1 TO 2: IF fii}»@ THE
N GO TO 2408
2028 PRINT AT 1.i#16-5; FLASH 1;
PRAPER i;"™
2823 FOR' J=1 TO 48
2842 PRINT AT X (i) ,utiy; INK i:
HRS (143+d (i)} 4
2850 BEEFP .B8S.-j,
2068 PRINT AT xtil.?tia, 3
2870 BEEP .@85-{(41-j
2068 NEXT {
20898 LET s(3-11=51{3-3)+1
£416 06 To seee
2599 LET m=21
gggg FOR j=1 TO 49
AT X (1) (33 INK &;
Hng r143+dt-1) o e
2530 B8, 58
2530 PRINT AT x (1) ,9w(xy;™" ™=
2540 BEEP .05/ (41-j) ,46
2558 LET m=3-m: HNEXT
ET S(li=81(1)+1
2578 LET s (2)=5 (2) +1
ggaa :ET ::aaga- LET f(2 =0
5€1) < RND 5 (2) ¢8 THEN
0 TO 228 9
3@1@ PRINT AT ©,14; FLASH 1; PAR
E 5@; ' PAPER 2:5(2)

382 ize T : i i
gsgp 031 4;Ei;ﬁN¢ET ?EEP Pt
: CLS : GD SUB &b
Iv4a IF stlhbségr PR e
SBSgLIP atajisiélTTﬁE: pﬂznl LR
HE ¥
306@ IF s (2) =5 (1) THEN PRINF - T
AB_9; RAW! ™
3870 _INPUT "Rnother go tysni? ;
3088 IF as="'" THEN STOF
3990 IF agi1)="uy" OR agtny="vr T
5999 STOP
@88 RESTORE
5085 INH ¢
5218 RE Xx,9: PLOT x,gﬁgs
5028 READ EEEP 245
603@ IF x=-1 THEN GO TO 6100
604@ IF x=989 THEMN GD TO 6810
68S@ READ 4: DRAL x,4: GO TO &@2
5188 PRINT AT 14,9; "buy Samon Lan
o
5110 INK 7
6128 LET c=c+1
6138 RET
700@ DATA 1.159.0,-45,45,0,999
7018 DETA S52,91.=24., e, g4.-i6 599
7020 DATA B4,115,24
7uaa DHTH 151,13 6 —1& w @, -24,48
@ -iB,8,8
%040’ DATA 2 ez, iss,—ta ©.0,-48,48
8,999
fes5a oRTH 15;,115
7@60 DATA 205,31, ﬁ é ;& G,D 24
s =48, a9
fo7e DATA 226,115 -24 ,999
7333 DATA 45,61, -46.6,0. 48 48,0
7090 DATA 52.81,0,-48,999
710 DATH 46, e, sss
711@ DATA 6 ai =1
7128 DETRH 133 . . .EAI. nl.& 24, 45,99
713@ CATA 115.57.24. 0, 999
Zize pATA 202,51 &,0,0,-24,48,
8,0, 24, -48 996
7132 pAtA éa B1,-46,0,0,-46,48,
i6@ DATH 2es,s7, 48, @, -1
g@@@ oATA .54 .60, éﬂ,ias 126,10
giaa DATA @,24@,124,65,635,134,24
gé{?ﬂ oATA A, 15,62,a352,252,62,15,
S@Se DATA 66,56,66,90,90.66.66,6
8249 DATA @258, 59.255,0
gese pATA 8s5e3.84° aé 2B, 187,
2esad DATA 66,194 26,26, 254,
Se7e bATA 24.38%182%%:58%18:%% 102,
3908 DATA 148,151, 148,152
9818 DRTAR 153, 1‘9, 159,149
9959 DATA 148 158148155
2238 DATAH 1TSH 149 £
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THE FIRST IN A
NEW SERIES FOR
FIRST TIME USERS

Leaming to Use the PET Computer by

* Garry Marshall is the first title in a new

series of books which introduces
newcomers to the most widely used
micros in the marketplace.

READ 'DLI
SOFTW i RE

& BUU

1

The user friendly approach is conisistent  QOther titles in the series due

throughout the text—not only are:
program listings clearly shown, but, in
many cases, a photograph is incluided
to show what the program looks like

August/September 1982

Learning to Use the ZX Spectrum
by Robin Bradbeer £5.95 (incl. postage)

when actually loaded and run! £13.95

{incl. postage) Gower — A Read-Clut LearningtoUsetheBBCMicrocomputer

The book assumes absolutely no

knowledge about computers and the Publication by P. M. Dane £5.95 (incl. postage)
reader is shown even the most Learning to Use the VIC-20
fundarmental operations such as .

“switching on” and “loading a o e — by Ron Greere 5.95 (incl. postage)
program”. The book leads the reader EE{E::“:' Y Marshaly Learning to Use the ZX81

by Robin Bradbeer £5.95 (incl. postage)

Reserve your copies today! Complete
the order form below and your order
will be reserved and sent you on

Etﬁyj@%g NG

through simple programming and then
on to graphics, with several programs

which show how to achieve pictures
and even animation!.

L IYIFT Iy
Ima )

ST —

f

Ex

READ-OUT PUBLISHING COMPANY LTD
8 Camp Road, Farnborough, Hampshire, GU24 6EW Telephon

---------II------H
READ-OUT PUBLISHING COMPANY LTD [ )

| - f:
8 CAMP ROAD, FARNBOROUGH, HAMPSHIRE GU24 6EW. iﬁ?ﬁiiﬁ?gcﬁm postagz?? i
24 hour answering service. Telephone: 0252 510331/2

(] Learning to Use the PET Computer
(@ £5.95

[]Learning to Use the ZX Spectrum
(@ £5.95

[[] Learning to Use the BBC
Microcomputer (@ £5.95

[[] Learning to Use the VIC-20 @ £5.95

Please debit my Access [ ] Siinad A% [JLearning to Use the ZX81 (@ £5.95
e
4

1 1 =k
—-_—---—-H--—--—PC

Name : = - =T

Address iy : ot - =

Make cheques payable to Read-Out Publishing Company Ltd

| enciose my cheque for £....
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Street Life Street Life Street Life Street Life Street Life Street Life

Barbican and
Bingley show
their wares

David Kelly reports on the
Personal Computer World

and Microscene shows

Like a whirlwind the 5th Personal Computer
World show has come and gone. Accord-
ing to an independent survey conducted
by the organisers, over 45,500 people
attended the giant exhibition spread over
four days from September 9 to 12.

It was one of the first events to be
staged at the new purpose built Barbican
Centre exhibition halls — and pretty claus-
trophobic it was too. On the upper floor the
ceiling was within easy reach and, despite
the fact that the air-conditioning was going
full blast, the temperature soared.

Still, if you could put up with the free
sauna and were prepared to push your
way through the crowds, there was plenty
to see.

All the major companies were repre-
sented. Some — like Atari and Commod-
ore — displayed their range with a flare
bordering on the overdone. Rotating
plinths and back-lit screens sell micro-
computers.

Sadly, however, many of the smaller
home micro companies did not attend —
probably because of cost. Stands were
charged at £92 per square metre, with the
minimum size costing over £450.

Several new machines made their first
public appearances at the show. The Lynx,
Jupiter Ace and Colour Genie were all on
display and attracted a good deal of
interest. It was also the first time Mettoy
had exhibited the Dragon-32 and its stand
drew big crowds. Attention was paid to the
new Commodore 64, due to go on sale in
the UK towards the end of September.

The show was also notable for its
absentees. Neither the Acorn Electron nor
the Sinclair Microdrives put in an appear-
ance.

The Sinclair stand was besieged by
customers waiting for their ZX Spectrums.
Those working on the stand spent almost
more time dealing with delivery enquiries
than they did selling the machine or
promoting the new range of Sinclair Spec-
trum software. They also advised waiting
customers against buying non-Sinclair
plug-in Ram boards — the Spectrum
printed-circuit board is once again being
modified.

Most software companies had new
material — among them Artic, Bug-Byte,
Quicksilva, Silversoft and JRS. Macronics
displayed its new disc drive for the ZX81.

One or two American agents were seen
at the show, trying to tie up deals to market
and distribute software in the US for the
Timex Sinclair 1000. This 2K version of the
ZX81 went on sale through retail outlets in
the US in Septemnber.

Between micro-enthusiasts the generation gap is a thing of the past.

The main drawback with the Personal
Computer World show is its scale. Visiting
all the stands would have been an im-
possible marathon. Also, since the stands
ranged from selling purely business ap-
plications to selling micro games, some of
the exhibitors found that only a small
proportion of those visiting their stand
were interested in their products.

Jenny Kin, the show's publicity mana-
ger, was however clearly delighted: "It has
had the largest audience of any micro-
computer show in the world. That is
obviously a reflection of the strength of the
industry in the UK.

“In 1981 we had 16,000 visitors. Now
we have had over 45,000. The last five
years has seen the show grow with the
industry, and it will continue to do so. “As
far as the exhibitors go, the cost of being at
the Personal Computer World show is less
than some others. You get what you pay
for. You pay for the audience — and we
spent a lot of money getting that audience
in.”

The next Personal Computer World
show juggernaut is already at an advanced
stage of planning. It will be held in Septem-
ber 1983, once again in the Barbican
Centre.

Microscene Brum

Out of the hot-house atmosphere of the
Barbican and up to the relative calm of
Birmingham's Bingley Hall and Micro-
scene Brum 82.

This show, on September 11, occupied
only a small part of this vast draughty
venue. The remaining three-quarters of
the hall was left to form a spacious rest
area.

Even though a large number of enthu-
siasts attended there was still plenty of
room to get around and see what the 60
exhibitors had to offer.

The event had a strong ZX and educa-
tional flavour since its organiser, Eric

Deeson, also runs EZUG, the Educational
ZX Users Group. Several Spectrums and
one Dragon-32 were on display, as was
the Macronics ZX81 disc drive,

On the whole, those exhibitors with
ZX81 material did well and those with
Spectrum wares did not. One company, in
the latter group, took less than £10 the
whole day. This was because, for some
reason, very few Spectrums have so far
been delivered in the Birmingham area.

Most people however, exhibitors and
visitors alike, rated the fair a success. Said
Eric Deeson: "“We expected a thousand
people to turn up. We hoped for 2000 and
we got 3500. We ran out of tickets at
midday so, yes, it went very well.”

Alleys at the Barbican.
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Novice adventurer: Mike
Grace puts the bite
on Dracula.

dventure games are claimed to be
mong the most popular games avail-
able for microcomputers. Having spent an
exhausting weekend trying to escape the
bite of the dreaded Dracula, exploring a
Vioodoo castle, racing against time to
discover a timebomb ticking away in a
nuclear plant, and several other equally
amazing feats of daring, | can quite see
why.

For those people who don't know exact-
ly what an adventure game is, or have
heard the term but never seen a game in
action, | will attempt a brief explanation.
Adventure games are really computerised
versions of role playing games, the best
known of which is Dungeons and Dragons
(abbreviated to D&D by those in the know).
Unlike games such as Monopoly, there is
no board as such. Instead, the players
assume the roles of various characters in a
fantasy story, for example a wizard, dwarf,
witch or princess.

The players then have to carry out
certain tasks, usually rescuing someone or
finding some treasure. At the same time,
the players have to cope with sundry nasty
attempts by evil magicians, dragons or
powerful spirits to remove them from the
game. To try and help the characters in
their quest, they can acquire magic spells
and useful weapons along the way.

The real essence of the game is the
preparation of a plot, and a series of
labyrinthine tunnels or rooms, the exact
location of which are known only by the

‘dungeonmaster’. Thus, to take an exam-
ple, the game could start with the
dungeonmaster telling his group that they
are in the grounds of a castle. There is a
door in the wall ahead of them, and a huge
ogre pursuing them with a club in his hand
to smash them to pulp.

One of the group tries to open the door
in the castle wall. The dungeonmaster
replies that it is locked. Another of the
group reveals that he has a magic key
(acquired earlier in the game) which he
tries in the lock. The dungeonmaster ex-
plains that the key fits, but will not turn.
And so the game progresses.

Over the last 10 years or so D&D has

‘built up a cult following. With the advent of

the microcomputer it was obvious that
someone would transfer the game into the
sphere of machine-code language.
Perhaps the best known of adventure
game writers is Scott Adams. Five of his
adventures have now been transferred
onto cartridges by Commodore for the
Vic20, hence my exhausting weekend.

| had heard about Scott Adams, but had
never seen a game in action. So it was as
a relatively green player that | sat down to
the first game in the series — Adventure
Land.

The packaging was more attractive than
most games | have seen, (a sleeping
dragon looking as if it should be adorning
the cover of Tolkien's The Hobbil). |
inserted the cartridge into the slot in the
back of my expansion unit, and switched
on. The first problem, that it did not work,
was soon solved by removing the exira
16K of Ram that | usually keep permanent-
ly in my expansion unit — it might have

precaution to their instructions — and |
typed Sys 32592 to start.

In an adventure game the computer
takes on the role of the dungeonmaster (or
organiser). There are no graphics at all in
these adventures, a feature | thought
might spoil the game, but | can safely say
that the fascination of trying to outwit the
adventure more than compensates for the
lack of pictures. In fact | was hooked
almost instantly into the style of the game
and quickly began to appreciate its versa-
tility compared with the Pacman/Space
Invaders type.

Having inserted the cartridge and keyed
in the Sys command, the computer asks
first if you want to restore a previous game.
One of the features of these cariridges is
that they allow you to save a game
part-way through and then load it back
from the tape so that you can start where
you left off. This is very valuable as the
more skilled you become the longer it
takes to try and solve the puzzle, (I should
point out that | have not yet managed to
solve any of the Commeodore adventures
completely).
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| typed in No and up came the welcome
note plus the instructions (in green to help
clarify your situation) that | was in a forest
with trees, and the words North, South,
East, West. This was followed by the
instruction “What shall | do now?” | gazed
at the screen, perplexed for a moment,
and returned to the instruction manual.

One of the notes of advice was to use
instructions to the computer of two words
only, with words like Climb, Drop, Enter,
Examine and Take to give the Vic a
command. | also discovered that if | typed
Nfor Go North or S for Go South, using the
key letters for the direction, then the
computer would move me to a new loca-
tion.

| returned to the screen and sat in slow
thought for a few moments wondering
which way to go — when inspiration struck
me. If | climbed a tree perhaps | would see
which way was best. So | typed U for up
and was abruptly informed “Can't go that
way!". After a few abortive attempts to
move in various directions | was suddenly
inspired to write Climb Tree whereupon |
was given a further instruction which told
me . . . but that would spoil your fun.

As | moved through the game | began to
get the hang of the main flaw in using a
computer as a dungeonmaster, instead of
as a real person: it has a very limited
dictionary so a lot of the time you are
struggling to find the appropriate word. |
also found it very hard to keep my instruc-
tions down to two words, the first of which
must be a verb.

Whenever | was really stuck | would type
Help — sometimes it would help and
sometimes it would remain infuriatingly
unhelpful.

An example of this can be seen if | take
the fifth adventure — called The Count and
obviously inspired by Dracula. | was in his
castle and had found a dumb-waiter which
| was sure would take me to a new part of
the adventure, but when | typed Climb In
(or something like that — I'm not telling
you everything) all | was told was that |
was inside a dumbwaiter. | tried typing Lip
and Down to no avail. | was told **You can't
go that way".

Eventually, | typed Help and had to
smile at the response which came back —
“| know how to Raise and Lower this
thing.” True enough, once | had keyed in
Raise Dumbwaiter | was oft into the
adventure again.

There are five adventures in this series.
The first, Adventureland, is a true
dungeons and dragons saga where the
object is to discover 13 treasures and store
them in a safe place. The game starts in
the forest, as | said, but soon moves
underground — if you go wrong you can
end up in hell itself. The second game,
Pirate Cove, is another treasure hunt on a
pirate island. But this time you start inside
a flat in London where there are several
strange items in a room upstairs, and a
knowledge of carpentry can be of help(7).

In the third, Mission Impossible, you are
plunged into a race against time as a bomb
threatens to explode in a nuclear power
station. This game comes complete with
the tape-recorded instructions that the tv
programme ‘Mission Impossible’ used to

start with including " ... this tape will
self-destruct . . .", and is an ingenious and
quite frustrating game. The fourth, Voodoo
Castle, | have not yet managed to even
start to crack as yet (| know | can do it, but
all attempts have failed miserably, and I've
been destroyed whenever, so far, I've
attempted it), and involves trying to rescue
a character called Count Christie from an
evil curse. And the fifth, simply called The
Count, is a chase story with Dracula trying
to get you before you can get him.

There is a delightful sense of humour
running throughout the games, and the
computer's response often made me laugh
out loud. | was particularly amused in the
nuclear power plant when, at a crucial
moment, a piece of paper fluttered to the
floor. When | picked it up and read it, | was
told to look for Adventure Number 4 at my
favourite computer store.

| found another advertisement in Pirate
Cove and doubtless have others still to
discover. But the games can also be very
frustrating, as in the case of being told an
envelope contains a map and some keys
but on writing Open Envelope | met with no
success.

My overall impression of the games is

Instruction booklets for the Vic20 adveniure series.

that they are extremely stimulating, far
more addictive than any | have seen, and
well worth the money. | have heard the
criticism that once you have worked them
out they have lost all value. This may well
be true, but as far as | can see, it will be a
very long time before | will have completely
solved a game, so | have many hours of
pleasure ahead. And | would imagine that
after a year of so it should be possible to
return to the game and start afresh.

My children aged 8 and 12 have both
become addicted. It is pleasurable to sit in
a family group around the screen and play
together, a factor missing from many
computer games, sadly so, in my opinion.
To have the combined meeting of minds
adds to the fun.

My advice to the novice is to draw a map
as described in the instructions right at the
start — and to turn the game off and on
again if stuck, as the second time around it
is surprising what new paths you can
uncover. More than that | will not say — it
is up to you to find it out.

| must return to Castle Dracula, for
evening is drawing in and socon the Count
will awake, and I'm still stuck in that
dumbwaiter . . .
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Open Forum is for you to publish your programs and ideas.
It is important that your programs are bug free before you send them in. We cannot test all of them.
Contributions should be sent to: Popular Computing Weekly., Hobhouse Court.
19 Whitcomb Street, London WC2H 7HF.

How to contribute

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

the Week.

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

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

The program will be well documented,
the documentation being typed 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.

Superposition

on ZX81

Superposition is a program which runs
comfortably in 4K of Ram on a ZX-81. The
program demonstrates the physical princi-
ple of superposition, which is concerned
with wave motion and is a basic part of any
physics ‘A’ level course and of some ‘'O’
level courses.

The program starts by defining the
principle of superposition and proceeds
with instructions on how to use the prog-
ram to generate graphs of super-imposed
waves and their corresponding data on the
ZX-printer (if available). The user is then
invited to tell the computer how many
waves he wishes to super-impose and
how many points he wishes to be plotted.
The relevant data for each wave is then
entered, one wave at a time.

The data for each sine wave are the
amplitude (the height of the wave), the

frequency of the wave (the number of
oscillations per second), and the phase
angle (the value of the angle correspond-
ing to the left-hand side of the screen).

When all the data has been entered, the
computer performs the kind of operation
for which computers were originally de-
signed, that is a massive amount of te-
dious number-crunching in a relatively
short period of time (even on a ZX81). The
result is a graph representing the effect of
super-imposing the effects of each wave.

This is an ideal example of how compu-
ters can be used in education and can be
used to demonstrate the concepts of in-
terference, beats (by taking waves of
similar frequency), or simply wave motion
in general.

When the graph has been produced the
user has the option of Copying the graph
to the printer, Llisting the data for the
waves on the printer, or repeating the
program with different data.

The program has been written as con-
cisely as possible in order to suit users
who may only have 4K of Ram at their
disposal. This involves using all of the
usual byte-saving techniques, but only in
areas of the program which can afford the
exlra time consumed by using Code and
Val etc. (i.e. not in the graph plotting

routing).

Lines 0to 35 are the explanation of how to use the
program

Lines 40tc 70 Input the number of waves and the
number of plof points

Lines 751to 135 are a For-Next loop which take in the
data for one wave every time a loop
is made. Note the use of Sgn Pi=1
in Line 75

Line 145 Puls the computer into Fasf mode for speed
if more than 100 points are to be
plotted

Lines 150 to 190 are the routine which takes all of the
wave data from array A and turns it
into a graph.

Lines 195 to 225 deal with what the user decides to do
when the graph has been finished,
(Copy graph, Lifst data, Stop or Run
again).

Lines 230 to 235 Copy the graph and return for
another input

Lines 240 to 280 Listthe data to the ZX-printer.

Lines 285 1o 300 are tha ‘wait until the next key is
pressed’ routine, called during the
introduction at the beginning of the
program,

The data for the waves is stored in a
number of array ‘A’, by lines 75 to 135. The
data is stored in sections, the first third of
the array storing amplitudes, the second

third storing frequencies and the last third

storing phase angles. This means a multi-
dimensional array is not needed.

Line 175 checks that the y-coordinate of
the plot point is in the range of the screen;
if not then the point is not attempted to be
plotted: one irritating feature of the ZX81 is
that it will not ignore out-of-range Plot
coordinates.

ATES THE. |, . "BRYSIEaL BAIA
OF SupER-%1 . “p N e

UEBEEN PRODUCED EY THE™ .  “IND
UIDUAL LY. ,,,»I

28 GO v

3@ PRINT "A GRAPH WILL BE CRARW
N OF THE . "RESULTANT DISPLACER
ENT AGAINET". "TIME, OUER AN IMN
TERVAL OF ONES: ., “sEfonp. THE
REEN COVERS THE® ., "RANGE 21 T
21 CENTIMETRES,®’ ), EN THE GR
APH IS FINISHED,INPUT®,  wungse
O CORY ;7 . . etpie"To il 757 DAY
B ™ s niiuign lapaR P
T INUE. ..

SUB YAL "aas-

42 PRINT “NUMBER OF WAVES=";

4% INPUT W

58 PRI U

585 PRINT .. ""NUMBER OF PLOT POD
INTS=";

B8 IMPUT M

&5 PRINT N

78 DIM A(UEINT PI)

7= FOR A=SGHN PI TO W

2@ CL

5
.. 85 PRINT “NUMBER “;A;" OUT OF

u; 5.
ab PRINT ‘AMPL ITUDE (CH. ) ==
22 TRAUT &im)

18@ PRINT Hiﬂ

168 PRINT ,, N EREQUENCY (HERTZ) =*
11@ INPUT AiA+U)

118 I ntRQUI

126 PRINT .. PHASE ANGLE |(RADS.
) =

135 INPUT A(A+Us=)

138 PRINT Ri(A+Uam)

13= NEXT A

14@ CLS

14% IF N:UAL "100" THEN FAST
158 FOR X=5IN PI 0O H-5GHN PI
185 LET Pais(N-1)

18@ LET ¥=
165 FOR A=1 TO U
178 LET ¥Wev+RA A #3IN (2&PIsRIR+

Wy sP+R A+ W) )
el?a I ABS Y :21.75 THEN GOTO 19
180 NEXT A

185 PLOT FP#63,21.76+Y

190 MNEXT X

250 INPUT Is

28 NF
ugaﬁ IF Is="C" THEN GOTD VAL "23
210 IF Is="D" THEN GOTO VAL “24
aal! IF Ig="5" THEN STOF

g2@ CLS

22% RUN CODE "2"

Egg gﬂTﬂ VAL “2ee

240 LPRINT ....H;" UAVES ARRE auU
P RPDSED

Et& LPRINT ., Hi* * PODINTS WERE PL
OTTED"
GH PI TO W

ggg tgﬁlﬂ;ledJ '‘DATA FOR JAUE *
‘Bia’ LPRINT ,,"AHPLITUDE=";A (Al
Egs LERINT ., "FREQUENCY="; A (A+H
]évoHLPRINT ,."pnnss ANGLE=";ATA
+@ &) RADS .

27s HNEXT

A
GOTOD VAL “aae
%gg ir INREYE< " THEN GOTO VAL
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THEN GOTD VAL

? 290 IF INKEY E=™"
“Z2e|

295 CLS
3900 RETURMN

: THIS PROGRAM ILLUSTRATES THE
PHYSICAL PRINCIPLE OF SUPER-

{ POSITION, WHICH STATES THET:
“THE NET DISPLACEHENT AT A GIVEN
PLACE AND TIME CAUSED BY A
NUMBER OF WAUES WHICH ARE
TRAVERSING THE SAHE SPACE IS THE

SUM OF THE DISPLRACEHENTS UWHICH
{ WouLD> HAVE BEEW PRODUCED BY THE
f INDIVIDUAL UAUES SEFERATELY."
[EEESS Fiie rE ]
‘ A GRAPH WILL BE DRAUN OF THE

RESULTRANT DISPLACEMENT AGRAINST
TIME, OVER AN INTERVAL OF ONE
SECOND. THE SCREEN COUERS THE
RANGE @1 TO =31 CENTIMETRES.

UHEN THE GRAPH IS FINISHED,INPUI
e TO CoPy

NUMBER 1 OUT OF @ WAUVES:
AMPLITUDE (CH, ) =1@
FREQUENCY (HERTZ) =1
PHASE ANGLE (RADS.) =@

NUMBER 28 OUT OF 2 WAVES:
AMPLITUDE (CH. =18

FREQUENCY (HERTZ) =5

PHASE ANGLE (RADS.)=3.1415827

2 WAVES ARE SUPERPO3ED
500 POINTS UERE PLOTTED

DATA FOR UAUVE 1:
AMPLITUDE=1@ CH.

2 WAVES HRE SUPERPOSED

RTAD POINTS WERE PLOTTED

CATA FOR WAVE 1
AMPLITUDE=12 CH.
FREQUENCY =17 HZ.
PHASE AMNGLE=2 RADE.

DATA FOR UWAVE &:
AMPLITUDE=10 CHM.
FREQUENCY =a@ HI.
PHASE ANGLE=3.,1415927 RADS.

League Table

on BBC Micro

For all the football enthusiasts this listing is
for the Football League Division One. It
can be adapted for any football league. All
that need changing are the team names in
the Data statements in lines 730-760.
These should be placed in alphabetical
order and based on this order the teams

are numbered from 0 on (league total). In
line 30 J% is set the number of teams in
the league less one.

The names given to the files in lines 130
and 600 can be changed to suit. The title
can be changed in line 430. The variable
names are mainly self-explanatory. The
original name Draw had to be substituted
by D, because of the confusion with the
command word Draw.

When entering the team numbers and

“D* TO LLIST DATA;
»s" TO STOP ; FREQUENCY =1 HZI.
NsL TO CONTINUE. PHASE ANGLE=® RADS.

SIS DATA FOR WAUE 2:

AMPLITUDE=1® CH. Superpositi
NUMBER OF WAVESaZ FREQUENCY =8 HZ. f | 2
NUMBER OF PLOT POINTS=S540 PHASE ANGLE=3.1415927 RADS.
= e

scores in lines 270-290, a check is kept
that duplicate team numbers are not en-
tered and the program allocated points
and goals scored to the correct teams.
These are sorted before printing out the
new league tables. Should a printer not be
available then lines 420, 440 and 520 will
not be required.

The team statistics are sorted back into
alphabetical order ready for reading back
into the program on the next run.

5 HODE 0 HONIHEY JTABECIL ) JOUHZ) jTABCIA ) JLOBTING) JTABCIT » FERE LML) 3 TAGLA0) §

10 INPUT I8 THIS THE SIRST RUN OF THE PROGRAM ? - TYPE ¥ FOK GAINXIITABLA) JPTEBINE)
YES AND N FOR“N"IS#!IFI#="N" OR I+="v-COTOZD ELSE GOTOLD S10 MEXTHX
20 JI=Zl w20 VDL
Al INFUT"HDH HANY RESULTS TO RECORD?™CE 530 EX=0:5%X=0
A0 DTH THOJE) JPLAYEDCE) (HONCJEY ) DOJE )  LOBT LI OF %) , GALJED , 540 REFEAT
PTSCJXY yHLJX) yHARES () S50 IF THOBXEILTNI(EXE+1} PROCSHITCH
&0 TIF Is="Y"PROCINIT::GOTDZS0 S60 SXmSX+]
110 =aFX 137,1 S70 UNTIL S¥=J%
120 =FX 7,3 580 IF eBX=1 GOTOS30
130 ¥=0FENIN (“LEAGUE1") A% =FR137,1
140 FOR NX=8 TO JX 570 =FX B,3
150 THONE)=BCETEXIFLAYED (NX)=BECETEXIHONIHE ) =BCETEXIDINK} 400 X=OFENOUT (“LEACUEL")
sRGETEXILOST (N i =BCETE XIGF INE ) =BRETEX IGAINE I »BCETEX IPTEINN) 410 FOR NX¥=0 TD J%
=BGEETEXINEXTHE G20 BFUTEX, THONEZ) IBFUTEX  PLAYED (XD SEPUTER (HONINE ) IBPUTER DINE)

290 CLODSEEX

295 =FX 137,0

250 FOR Ni=0 TO JXIREAD HAMES{HX)IHINZ)=0INEXTNX

240 FOR MX=1 TO CX

270 INPUT "HOME TEAM NUHBER AND SCORE “THi,S8C1

280, IF H(TH1)=1 THEN 270 ELSE H(THE)=1

290 INPUT "AHAY TEAM NUKEBER AMD SCORE “THZ.S5C2

300 TF H{THZ)=1 THEN 2%0 ELSE H(TH2)=1

301 PLAYED(THI)=PLAYEDC(THL}+1 IPLAYED(THZ ) sPLAYED{THZ ) +1 IGF { TH1)
=GFCTHI ) +SC1IGACTHL 1=GACTHL ) +5C2GF CTH2 ) =GR { THZ }+SC2IGALTHE)

SEFUTEX, LOSTINX) IBPUTEX ,GF AN IBPUTEX ; GACNX ) IBPUTEX PTS(NX) INEXTHE

710 CLOSEEX

715 =FY 137,0

720 END

730 DATA"ARSEMNAL™ ; "ASTON UIL,l.ﬂ"."r;IFZﬂ]HGHﬂﬁ"|"|‘.|'.’I|.'|I.I[|H".
PCOVEHTRY" » "EVERTON"

740 DATA"TFSHICH"  “LIVERPOOLY s "LUTOMY s "HANCITYY o “MANUTD",
"HORKWICH"

7S50 DATANOTTH FOREST®,"NOTTE COUNTY™,"SOUTHAHPTON", "STOKE
CITYH, "SUNDERLAND"

=Gl THZ)+BC1 740 DATASSHANSEA™, " TOTTENHAM" , "HATFORD™ , "HEST BROM", "HEST HAM"
310 IF SC1>502 PROCHINIGOTOEIA D OREM EEIEEENEEEEEE RSN AR NANE NN EEEEEEE
320 IF SC1=5C2 FPROCDRAHIGOTO390 780 DEFFROCHIMN
338 PROCLOSE 790 WONCTHL)=HONITHI}+1IPTS(THI }=PTS{THL}+3
390 HEXTHX B40 LOST{THZI=LDSTI{THZ)+1
A50 BX=0:5%=0 BBD ENDFROC
340 REPEAT BP0 REM EEEER s s g i i i A A AN AN NN NN
370 IF PTSLSEI<PTS(5X+1) PROCSHITCHIGOTO3IRA 200 DEFFROCDRAM
380 IF PTIS(EX)=FT5(S2+1) FROCDEC 10 DETRII=0CTML )+ 1 EPTSCTHL I=FTSETHI 41
A90 BAWEX+ Sa0 DITAZI=D(THZI+1 IFTSCTHZ I=PTEITHZ + 1

400 UNTIL SE=J%

410 IF BX=1 GOTO3S0

420 UDUZ,1,.27%1,14

430 FRIMTLEAGUE DIVISION DME"'

440 POUL, 27,115

450 PRIMT" GOALS"

440 PRINT™ TEAM NAME P H ook L F A PTEY
A70 FOR MZ=0 TD .0

486 MWI=THINX)

890 PRINTINE+LITARCA ) SHNAMES (MEY JTARIZA) JPLATEDINL) JTABIZE) |

1018 ENDFROC
1UE[| REM mEss s s i A N AN AN AN AN AN EE NN EEAANE AN
102% DEFFROCLOSE

1030 LOSTOTHL ) =LOSTOTHIB+1

1670 WON(THZ y=WlMi THZ 3+ 1 iPTS{THZ 1=PTE(THZ ) +3

1115 ENDFR
1120 REEHN ISR FS IR RSN ER IR ERSR NSRS IR RN RN BRSPS
115380 DEFFROCSWITCH

to next page
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1140 ZR=THOSE) IYI=PLAYED(SE) I XX=HON{S%) IHE=D{5X) IUE=LOST (521§ TX= LEAGLUE DIVISION ONE
GF(SX) iUZ=GALEX ) IRXnPTE(BX)
1165 TN(SZISTN(SZ+1 ) IPLATEDCSZIaPLAYED(SX+1) IHONCSX ) =HON(SZ+1 )3
DUSX)=D(SX+1) ILOST(ST)aLOBT (BX+1 ) IGF LBXInEF (SX+1) IGACSX ) mCACEX+1) DATE =- 28 AUG BZ
PTS(8X)I=PTEISE+])
1180 TH(SE+1)=ZXIPLAYED (SX+ 1) =YX IHON(SE+1 )= XRIDIER+1 ) wHE L
LOSTLSX+1) =YX IGF (ST+1)nTRICACSEA] ) nUXIPTS(SX+1 b=RX I BXw]
1200 ENDFROC GOALS
1210 REM = AN AN
1720 DEFPROCOEE TEAH NANE R R T W T
1230 DIFF1sGE (K] -GALIR)IDIEF2eGE G241} -0ACTRI1) 1 HMAN.UTD 1 SRR T e | g
< 2HE 1
:259 IF D!FF:-ﬁlFF'?. Pworn:::T:U B 2 SUNDERLAND 1 2 R MR | R S <
}gg: EE&F—EEE"II‘I‘I‘!Ir'IIIIl'llll:lllll‘Ill'lllllllllll!lllll 3 LIUERF‘DDL 1 1 n 0 2 l] 3
1290 IF HWOM(SZ)I<MON(SX+1) PROCSHITCHIENDPROC - MANL.CITY 1 s BT « [l | I o 3
1295 IF MON(SX)=WON(S%+1) PROCDEC: -
e s R SR ORI é NOTTHM FOREST e L Al s T T
1210 REM semss e s g s s N I A X S AN NN RN NN NEAE 7 STOKE '::l:T‘"I 1 1 1] 0 2 1 <
1320 DEFPROCINTT 8 COVENTRY 1 T L T =
1330 FOR NX= 0 TO J%
1340 THNCME)=HZIPLAYEDCHE) =0 i HONCNZ =0 1D CNE ) =0 {LOST (HX ) =0 1GF (L) = 9 LUTON 1 0 1 REg| DO o 1
":;‘:;":E’;“:’s‘”’“'”' 10 TOTTENHAH 1 || I, EAY L s 1
1370 ENDFROC 11 ERIGHTOMN 1 1l Bl VS B 1
133: gg:Pl;llllltlilll!!l!Kﬂ!tilt(lll:l:l:li:l:l:l:l:l:l:l:l:l:l:lll:llll:llx 12 TPSWICH i [|] i i} i i i
:mu 1F a?iggfﬁgr:sxan PROCSHITCH :ENDPROC 13 NOTTS COUNTY 1 SO SER R e 1
Fﬂ:ﬁ :F Eztst}-urtstvia PROCDECA 14 SHANSEA 1 O 4 00 1
- N
:430 RE: t’E”I:ihll:illlelrn]lllll--ll-tlp*g.tgt..(;;.;.;,.‘.“‘ 15 ARSENAL 1 ] 0 1 1 z 0
::;: ';ETE&EEE?: - ; 14 NORWICH 1 I | W, [ S 0
1)5E 1S KBk (SX) IONAMES CTN(SZ+1) ) PROCSHITCH 17 WEST HAM 1 i el xS 0
ALl 18 SOUTHAMFTON 1 PR « AR el 1 R § ]
19 ASTON VILLA 1 L[V g et T B 0
20 EVERTON 1 g e o 1 G 1]
2z WEST EROH 1 fv-g g e @ 0
22 EIRMINGHAH 1 [ IR | B R | LA | 0
League Table
by B. Gagg

Mystery
: on Vic-20
Most Vic20 users probably, like myself,
assess a program by looking at the listing
and getting a rough idea of what it is going
to do. But this program | have called
Mystery Program as | am confident that no
Vic20 users could look at the listing and
have any idea what the program does.

The program as it stands will only be run
on an unexpanded Vic due to the start of
basic location (4096). Adjusting line 40 to
For P=1024 to 1214 . . . should make it
run with a 3K expansion.

The program is only short so don't
expect miracles, but the way in which it
works should be of interest to some, and is
a basis for future experiment. Lines 10 and
20 can contain any letters but there must
be at least two complete lines of them
(160).

Save the program before you run it
because if you have made a mistake you'll
have to power down and start again. Now
key it in and see what it does.

Letter Writer

on Vic-20
This program offers a word processing
capability for the home user. Whilst not
offering a full processing system as in
professional systems, it does provide an
easy and workable system.

Upper and lower case is used, with up to
30 lines of text available, not including
address, heading and usual letter ending.

Lines B to 13; and 3265 to 3269 are an
optional motif which the user can design to
his own liking. As lines of text are entered,
a ‘score’ shows how many have been

18 REM MmyisCenp b R O R R M R R R M R KR R M
WM H AN

20 REM KM e B b B R M D b M MM DI WM M
fe b bt

4@ FORP=4@36T04286:READD: POKEP,D:HEXT

58 DATAO,61,16,1,8,151,51,54,56,55,57,44,56,58, 153,34, 147, 5, 1717, 17,17, 17,17, 17
L 1?1’ 1?

6@ DATAR29,8%5,83,69,32,67.,85,82,83.79,682,32,67.79.,78.84,82,79,76,83,34,58, 129,835,
178,49

7@ DATR1E4,50,48.,48,48.58,130,0,96,16,2.8.,65,178,53,57,48,48,58,66, 178, 49,49, 58,
68,178,56

80 DATR49,54.52,%58,129,74,178.49, 164,50,%2,58,153,58,130,0,148,16,3,0, 151,68, 178
;1811“ -

99 DATASE.50,172.1687.40.49.41.41.44.52.%02,58.151.65,170.66,44,51,.58, 38, 153,58, 13
9,154,40

189 DATA49.57,55,41,178,51,49,175.66,177.49,167.66,178,66,171,49,8,174,16.4.8,13
9,154

119 DATR48.49,57,55.41,178,50,51,175.66,179.50.49, 167,66, 178,66,170,49.8, 189, 16.
5,8,151

128 DATASS, 179.66.44,50.50,%8.,137,51.0.0.,8

READY.

Mystery
by Andy Horrell

1

entered so far. The user should put his
address in the appropriate places shown in
the listing, and they will appear automati-
cally when run.

The user enters his lines when asked,
up to 40 characters of text per line. Should
he enter too many characters the cursor
will return to the beginning of that line; the
user should then move the cursor along
and shorten that line to less than 40
characters.

The last line typed is then displayed with
an option to correct if required. Corrections
cannot be made to that particular line after
this chance. When all message text has

been entered, but before ‘yours . . . etc' —
the user enters ‘xx' as one would enter a
normal sentence. He can then enter yours
faithtully, and hit return.

At this point the whole letter (other than
personal motif) is displayed on the screen.
If you have typed in a large letter use
‘control’ to view it as it scrolls up the
screen. When viewed, the user hits any
key and the printout option is displayed. If
printer accepted by user, the whole letter is
then printed on the Vic printer (GP80) in
double-size text (hence 40 characters per
line). After printing, an option for second
copy is offered.

16
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¥ POKE36869. 242
= FRINT“ﬂ-“
-

‘ —
S5 R.BARTOH. B
] | i

PRINT'

38 Ss="YOUR STREET"

48 TE="TOMN"

S@ CO$="COUNTY"

7@ PRINT"DATE?"

8@ INPUTDAS

Sa Pn:ufwﬁlsf SEMTEHCET"
= Dxnns<

125 PRiHT“
120 PRINT"®"  INPUTMECK>
IFMECH>m " 1" THERS 72

134 FPRINT"®E"
13T HmM]1
148 FRINT"I" - GOTO185
472 PRIMNTY"EHDING...."
INPUTES

S8 PRINT"IJISICGHED. . - = "
INFUTSI®

1888 OOTOIZSS9

Z999 PRIMT"IY

FOZ0 FORXM=1TO32
IFMECK =" K" THENZO3S
IVZZ PRIMNTMELXKD

= |
FRINT"ADDRESS IS AUTOMATIC"®
* T

ENTENCE HNO. "¥

IFLEHCMECHK > >>33THENL Z@
133 PRINMT"IINIS THIS TO BE ACCPTD 7N
PRINTMECK? - INFUTMECXK?

0080 PRINTTABCZ1—-LEH<S®>>S%
SI2B82 PRIMNTTABCZ1I—-LENCT®>2TS®
3004 PRINTTRABCZ1-LENCCO®>>CO%
3I0Qs FRIMTTABCZ1I—-LENCDAX®) >DAF

3IP2T HEXKTX
IDI3 FPRINTES

21900 PRIHT"HMM"TABC(Z1-LENHCSI®I >SS
IZ00 CGETAS: IFAS=""THEH3IZOB
o Lt

=218 FRINT®

I=220 PRINT"nEERm
FZIQ FPRINT " mewe-m-

SZ40 CETAS: [FAS=""THEHIZ42
IFAS="HN"THENEND

3I2EQ OFEHNL . 4

2252 FRINT#1.CHR#<133CHRS®
JZ2EF FRINT#] ., CHR*C1S>CHR®
=280 PRINT#1.CHR=C1@5>
PRINT®#1 . CHRZ< 185>
IZB7 PRINT#1,CHR*< 146 CHRSC 17 >CHREC 160 "4

3230 PRINT#1.,CHR®<17)CHRSC15>"48"T*
3308 PRIMNTH#1.CHRSC172CHR*C 163 "48"C0OE
2310 PRINT#1 . .CHR*<17O)CHRESC16>"43"DAS
3312 PRINTH#L.CHR#<135

BF13 PREINT#] ., CHR=C1Q>

3315 FORX=1TO3@

IFMECHK I m" WM THEN34 19

IZ PRINTH#L.CHREC17OMECHD

FIIZIT HEXTH

3417 PRINT®#L,CHR*C18>
3418 FPRINT#L . .CHR®<1@>
3419 PRIMNT®H1L.CHRSCI17O)CHRS$C1&>"2I0"ES
3420 PRINTH#1.CHR®C1@>

3425 PRINT#1.CHRZ2C17TOI)CHR*{1&6>"45"S1*
34380 CLOSE1L. =

3440 FRINT " IInininlne b
2450 CETA# : IFAfw=" "THEMNI4S
IFASs"Y " THENIZ&EA
3470 CLOSE1L :END

I2ES PRINTH1,CHRSC(14>CHRE(16) "
256 PRINTHL . CHRE¥C1SBSCHRE(1E3 "
JZET7 PRINTH#1.CHRZ2<13CHRES 15>
ci6> ™
16>

IlHHﬁTTHgF? COPYY"

Letter Writer
by Richard Barton

Alien

on Spectrum

This is a fast-moving arcade-style game.
Instructions are in the program. The aliens
move up the screen using the automatic
scroll and the “scroll counter” is Poked

(Poke 23692,255) for smooth graphics.

The difficulty may be increased by
changing line 65. This line chooses a
random sqguare beneath your ship — if it
finds a “#" (centre of alien) and then a
random number greater than .65, it fires,
To make it more difficult, change the .65 fo

.2. Or to make it easier, change it to .8.

In line 100 the ship is made of a
“(Graphic ‘A')(INV#)(Graphic 'B')". My

high score is 32.

21 PRINT gu_sScarad .S
311 IF s:h THEN P INT °'"Wou ha

we the op ,.' n . INPUT

Your na-e o ht' LET

328 IF INHEY$= i THEM GO TO =28
=38 GO0 TOo

IES FOR ill Tu LB RERb 9%: PRI

NT HT b,bl-1 ,Es_ frz: LET 5=93

+1: =@ TO EB

4GG FOR f TO @ ATEF -1: FRINT
AT f,asii"+": EP 5.7 ¢Y¥: HEXT
r: GO TO 3nm

see cLs FPRINT * — FALIE

NES QR #
18 PRINT ' "Vour Ehip mas drift
ed into a fLeet 2f oncoming a
Liens.Yo ust™

saa PRINT ! {1} Avoid their pat

530 PRINT ""{2F} Blast them wilh
n
BINT """ BEUARE -Lhay Shoo
Sllg AbovE Tham
2y NaVvdy N
FLASH 1; “"FPRESS AN
562 FRAUSE &:

CLS
S7@ PRINT ”CUNTHDLS.....
ESB PRINT a=Laftr F=Eria

12 LET h=8: LET n§="7?"

1@ LET n=0: FOR (=0 Tn T: LET

n=n+2tf: POKE USSR "a“sf.n: HNEXT
20 LET n=@: FOR (=7 T

ETEP
e LET nl:ncé*l DDI\E Uﬁﬁ “hr el -

o n

<L} gg sug E09: LET a=1i8: LET &
;343 BORDER ©: PAFPER @: INK 7. ©

45 POKE 25892, 255 >
*ORAND acE

SO LET amd+(INKEY$="
)~ (TNKEY 3= 2. BND a:e} S

€S [ET e=ANDs0b. IF ‘SEREENS ta
ﬁ‘%é.; ‘B THEM IF RHD:.EBES THEM G

70 IF b:B THEN GO _TO 208
8 IF THNEEYSa" THEM GO TO 19

.
B8 IF RND(.2 THEMN GO TO ED
. gg FRINT AT 21,0
#27: INK 157
a+1) ¥ ™ ?H!E
3p2
118 GO TO

193 LET b-L LET bisavrli: LET &=

&GG FRINT AT b.bl. LET b=bé
1: LET 1uh1¢m
=-1 THEN LET bl=31

me WT
| SCREENS (@
GO Tn

215 IF bl-SE THEN LET bl=0

gaca:rn

& P rre st HINT-adim fOF
& cenitre of thea alisn for ud
bgmbs “bounce’ off

PRINT FLASH 1'"FRESS RHNY HE

@ PRUSE B CLS
"The high scora ="k

their Wi

w 4 2ac
nmom:umﬁnm
DR gn To

& PRINT ‘BY Yun
B8 PRINT "% =™ LASH 1; “PRES
WY HEY
sE8@ P UBE B CL& HETUHN
L s LR Bl L e ko T S 2
e B Sk o v i ks S a ey

Alien
by Nick Wilson

Character Change

| REEN CHARACTER CHANGE FOR
IEH_ZX SPECTRUN

=2 RER G.B.Tapp 217871982

E CLEAR FI157%

18 FOR a=316716 TO =@ 183&8: POHE
a,as5: NEXT a

28 FOR a=SI1831 TD SiIRES

S0 LET Xx=PFEEH (IGEIS+ia-@ B3I}

4B POHE a nex
ER FOR a=3)4958 Tn Z2pan
x; POKE a,x: NEXT
55 RE®R flumbers
nn L0n7H 8. 138,78, 82,98, |26,
B
26,2, 136,8,8

RERD

.13# ﬁﬂﬂ‘!iﬁég;é :Eu,!nié é:asIE
?$H£I§=ﬁ=:'a ﬂ,l S& s ! |=£ t EE,
ek, B, 8, iak & ﬂs.lzs

56Dk ' ST55848 o JoaGe”

BE LET %aFEEH IHeEISeiy-2 B3]

OB POHE a.x: NEXT a

12g FOR i-BEﬁHE TD I=2FIE3
: POHE &a,x: NEXT a

3 » 136 =5 EE BE .

E.B,] WEEE JE%,EEEBE"IEQ,B, : 126

B LB

p=1: DﬁTH a, 124, . 66. 65 .56, EE
.8, |26,6%, 136, 6%, 5%, |35 .8 1:3
JE% 126 n.BY% . E“

148 DATA @, |96, bk .GY, 8. 66, 1836,
2,8,65,66, 186,565,665 ,.56,8,8,38,8,
5.8,8,28,8.08, i26.8,8,8.8, 65, a_

ISA DATRA B,Ec.E8, g8, 134 68
(BB BN B LS B (SE TAE 4B
.Eg.gﬁ Gh A5 B iaE io. ok EEcE

IS8 DATA B, 136,66 EC, 6,68, 126,
2.8, 196,66 Eu EN.E%, 0,8, |56
BE, B2, 14 ﬂﬁ,l

198 bMTA B. 136,66, |36, 73,68, 58,
2,8, 186 6%, 185,3,8, 185, :as E
ﬁu.ﬂ.n;ﬁ,a ‘e Bh BB Be GE &,

182 OATA B B EE, 36,36, ay.8,
D,99,58, 98, 90,98, | 26 @, sﬁ
%L 3%, 36, 66, D, 0, Gh, G5 . SRl -1 ,|ﬁa
e iak,.3,.%.8; 16, las a

208 'FOR " a=32s30% TO

.HIB LET x=PEEM fIEGIE+l&—EJEHIJ
228 FOHE a.x: NEXT a

Character Change
by Gavin Tapp

on Spectrum
ZX Character change converts all the
standard ZX numbers and capital letters to
more digital styled ones. The program

worry, only the program will disappear, not
the characters). To save the characters
use: Save “Name of program” Code

220 IF b321 THEN LET b=8: 6O TO o : f the B : 1674 | : ;
B o e s Sl Yoouidn e

238 IF ag=""g" THEH GO _TOD F58 ¥ £ s £
EDE IRREeal o THEN GO EG SE characters as it does so. You can now do what you like with the
B 'ﬁﬂfgagﬂ.,.,ggﬁﬁﬁ!;l 'Em-’-*n-“# After entering the listing type: Run. If new numbers and letters, and change
EoD TN L eI S iapr oo ENblin; I nothing has gone wrong so far type in: between the two by using: Poke
280 52 T0.325 Lor re1 To 10. me | [Oke 23606,88:Poke 23607,123 then list. 23606,88:Poke 23607,123 to go into new
AD 95, DOR 821 TO SieRgsf™ &7 e. | Ifall has gone well you will see thatallthe character mode or use:Poke
numbers and capitals will look digital. 23606,0:Poke 2360760 to return back to

You can now New the program (don't normal letters and numbers.
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Minipro
on BBC

This program sets up the user definable
keys of a BBC microcomputer so that it
can be used as a simple word processor.
Text is entered into a program so that the
existing editing facilities of the computer
can be used to make corrections. Text can
be printed by Running it to the printer and
Saved on cassette.

Far from idiot proof it is intended for the
computer hobbyist as a useful aid to letter
writing, or as here, to writing program
documentation.

Program notes:

Lines 60 to 150 set up the red keys:—

KEYQ removes the program, starls the auto line

numbering, and inserts the first print statemant so that

typing can commence after a single keystroke.

KEY1 enablas the move o a new line as easily as if you

were pressing the carriage return on a typawriter.

I;EY.? is used instead of KEY1 if the naxt line requires a
ab.

KEY3 enables the Tab arising from KEY2 1o be closed

with a single key,

KEY4 is used when you want to start editing and after

Escapeing from’ the text program. After pressing this

key you adit as you would any program on the BEBC

micro.

The listing is in page mode, and you therefore have to

use Escape before editing, and Shiff to scroll. If you

want to restart the text program use Auto and the

appropriate line number followed by Print.

When finished it is best to make sure tha printer is off

(KEYE), and Run the text program to see on the screen

pracisely how it will eventually appear on paper. KEY4

will then re-enter edit mode if required.

KEYS is used to print the text, so make sure the editing

is complete and the printer is correctly set up before

you press it.

KEY6 switches the printer ofi. Make sure you press this

after printing is finished otherwise you may get some

unwanted additions o your text when you next use the

keyboard.

KEY7 is pressed after Escapeing from the text program

to see how much mamory is left.

KEY8 gives 10 spaces for convenienl starls 1o new

paragraphs etc.

KEY9 gives 55 spaces for convenient addressing at

tha top AH.S. of letters,

Mode 3 is used to get a relatively easy visual indication

of the line length for the 80-calumn printer being used.

Lines 170 to 200 print a reminder of the key definitions

and set up a full width text window for the display.

Line 210 speeds up the cursor for editing purposes.

Main difficulty

The main difficulty is in deciding when to
use a new line. You can get three full
printed lines on each program line before
the Beep tells you the line is full. Then you
can delete the last word and use KEY1 or
KEY2 to start the new line. Easy enough,
but the full program line cramps your style
on editing. It is probably best to have 2
lines of print for @ach program line.

Any ideas for improvements would be
welcome. It would be interesting to see
how many extra features can be added
without using any Ram. There could be
scope for machine code routines down in
the operating system area.

To operate Minipro simply Load and
Run. If you are staring a new text,
commence with KEYQ, otherwise Load the
text program you intend to modify and
commence with KEY4. If you are not using
a monitor and find the Mode3 text difficult
to read accurately, you can always do a
final check-run in Mode7 before printing.

200VDU 28,0,24,79,5
210%FX 12,3
220END

L' .

10REM 23¥MINIPRO%X%X

20REM MINIATURE WORD PROCESSOR

30REM BY C.R.WOODINGS

40REM VERSION 1.1 / 30 AUGUST 1982

SOREM NEEDS A MODEL B BBC MICROCOMFPUTER

SO0XKEYO NEWIMICAUTOIMFP."

?O*KEvl LU LN L : HP- "N "

BOXKEY2 """ IMP.TAB("

FOXKEY3 1"

100¥KEY4 ICINLISTIM

110%KEYS (ORUNIB:iM

1203KEYS IC

130%KEY7 V.11:DIMP%Z—-1:P. (HIMEM-P¥) ;"
"M

140%KEY8 " .

1SO%XKEY? ™ :

160MODE3 : COLOURO: COLOUR129:CLS

170PRINT"

1BOPRINT" f0O=Start; fl=Newlinej;
f3=CloseTab; f4=Edit; fS=Print"

190PRINT" f4&=Printer OFf;
f8=TAB(10); +F9=TAB(SS5)"

1FSPRINT" ¥¥edaix s it ik a e a e asanxeiss

EXEREEEEN RN KRR R Rk N k™

BYTES LEFT

¥XIMINIPRO®X%"”
f2=Mewline with Tab:

f7=Available Memory;

Minipro
by Chris Woodings

Tennis

on Spectrum
This is a two-player game which will run on
a 16k Spectrum. The idea of the game is to
destroy as many bricks as possible in your
opponent’'s wall with the ball during each
rally whilst protecting your own wall.

Each rally lasts for twenty strokes and
there are six rallies to one game. Return-
ing the ball safely scores five points and
destroying one brick scores ten.

If the ball returns from the wall through
your bat then part of your bat will dis-
appear. It will return when the bat is
moved. Instructions showing how to move
the bats are given in the program.

In order to detect the bat and the bricks
the program uses the Aitr function and so if
any changes are made to the colours used
in the program then it may be necessary to
change the corresponding Attr functions.
Program notes.

Linas
10-40  Setup the user defined graphics for the
bricks and the ball.
50-150 Set up the playing area with each brick

having a random colour.
210 Rewverses the direction of entry of the ball
for successive rallies.
Put the: ball into play in a randem direction
from a random position near the centre of
the screen,
Read the keyboard using the in function in
order to move the bats. This command,
unlike Inkeys, will still work if more than
one key is depressed on the keyboard,
Thus, both players can move their bals
simultaneously.
1000-1090 Decide at which of the three possible

240-250

900-940

anglas the ball will rebound from the bat.
This depands on where the'ball hits the
bat. If the ball misses tha bat it will carry on
to the wall.

1200-1350 Determine whether the ball has hit a brick
in the wall and if so will remove it and
increment the score.

2000-2350 Move the bats up and down according lo
tha input as read from the keyboard.

Graphics Notes.
Lines
10 Graphics “A"
20 Graphics “'B"
30 Graphics “'C"
a0 Graphics shifted 8"
150 Graphics “'5" and graphics shifted "'5"
1 REM
2 REM
a REH
d REHDER =
13232 x=0 ?D)ﬂ"; RERD a&: POKE
Y5 Egﬁxi:é TG ?;:nzm a: POKE
“=3 Egﬁx;‘c:ﬁ TO 7: READ a: POKE

N B 106 126,128,128, 126,
s,..—.zs ::s 126,136,128, 123¢, 126,
1 LB, 158, 156,680,248

EB,Bé ﬂé

45 LET ﬂ-l. LET LScOore=@:
FEcare=a

=@ FOR ¥w=l TO 6
B8 PRINT AT O,2; LSCOre; AT 0,12
“RALLY “;x;AT 0,87;rscore £

LET

@5 INK (RHD#4) +4: PAPER RND#4
18 PRINT AT a,31;"A";AT a+1,31

a8
(RHD #4) +44.: PAPER RMDS4
éa mm ar a,®; "RT:AT axi.8e "

HNEXT a THH &
138 PRAPER 7: iy ]
146 LET bleft=11: LET brighti=bl

1S9 FOR a=12@ TO 12: PRINT AT a
;YHiAT a,29; INK A ECT

Y=oy

ET intxs=

238 LFET intu=INT {(RAND#3) -1

23K LET rally=0

e
D4A LFT ballwx=TNT [RHND 18} +11:
g!}ohuliy-TﬂT (RND + 18 o8: BEEPR .
“sse PR

INT AT bally.balix;"C"
255 GO SuUB 9

26@ IF balilxmd AND intx=-1 THEN
GO SUB 1008
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bltlx:ﬂﬂ AND intx=1 THEN

28 IF hll xal THEN GO 3SUB 1200
BESE I~ hlll!-aﬂ THEN GO SuB 13@

270 LET ballx=sbalix+intx: LET b
L5 NN on Latiysan e
SUB
n%gﬂ PRINT HT bally-inty . ballx—i
ﬂﬂﬁ IF ralily»=38 THEN GO TO 300
as@ GO TO asa
908 IF IN B4Sl10=254 THEN GO SUB
ﬂ?g IF IN B5SPE2=254 THEN GO SUB
gggaIF IN 57342=254 THEN GO 3UB
938 IF IN 4815@=253 THEMN GO 3UB

23ee
4@ RETURMN
19008 IF bally=mbleft THEN LET int

!Glﬁllf ballymbleft+1l THEN LET i
ballu=bleft-1 THEN LET i

nlus=

1az=2a IF

miy==—1

125 IF ATTR ibally;balix-1) =56

THEN GO TDO 1835

1&35 LET intxa—-intx: BEEP
LET Lscoreslscare+5: PRINT AT
a 2:lscore
1639 LET ratly=ratlid+i
1040 RETURN i
%Osg IF ballysbright THEN LET in
-
:.h-c ;:P Ballysbright+l THEM LET
-
10?3 IF ballymbright-1 THEN LET
intym=-1
1875 IF ATTR (bally,balix+1) =S8
THEN GO TO 108
1880 LET intx=-intx BEEP .03,38
: LET rscores= rstortks PRINT HT
E7;rscore
1é LET rally=ratiy+l
lﬂ?ﬂ RETURMN
10939 STOP
1198 LET :ni?--snt
11108 LET ballysballu+2sinty
1120 RETUR
izea IF HTTR (bally,d) =58 THEN ©
Ealg &ET hit=bELLY
4 s '.
1228 IF hit 2-INT (hits2)<.1 THE
H LET hit=hit+i ;
1%3@ PRINT AT hit., a;" “,AT hit=-1
{2%s mEEP .1,-3R: LET rscore=rsc
ore+id: PRIMT AT B,37;rscore
1848 LET inNntx=-intx
1258 RETUR
13@@ IF ATTR (bally,31) =56 THEHN
GO TO 134
1310 LET hitsbally
1320 IF hils2-INT (hits2)¢.1 THE

-
]
T
-
b
+
-

gt i
iag.>

= 3

“:iAT hit-

LET Lscorgslsc
ﬂallﬂﬂf.

Wead
[-L-1-1]
e K
= LEod |

f? GO TD 2aFR
Ti hllft+1 P
": NEXT

o RN
=
o5

e

| i
[]
r
231
s
-

ko)

2 GO TO 2159
1 bleft+l: P
HEXT &a:
M
h

A

29
=~ R ZE0N =D e

B .

NET = ~=m =
= BT = ]
X~Fr@ N
1~

]
23
I E=nl

-

gvtwv"mrxivrr*r

qr
ot
oC w

GO TODO =225a
fight+l:
:, HEXT

|ﬁ4 Mo = NEee T ﬂ.

F"m
-ﬁna

Tl

T

INT THK

BRINT AT bright +2, 55.
RETURN

IF bright=2@ THEN GO TO 235

ET bright=prightel

FOR a-br:g 1 TD

rraea’"}
AT’ hrlght iy ﬁh

:  FOR ial:u TO
g9: HEXT
NT AT §,8;"END OF RHLLY

YERESS’ ANY KEY TDSTAT
* THEN 80 TO 308

G- DA
&N_DN
fol]

-]
-

r:ghl¢1

WpWGNE DRELDE R DD TD R
- GDEWE TLE
X @i Dige
Dﬂg%ﬂ

3345 IF INKEYS§="
ggﬂn IF INKEYS="y" THEN GO TO 39
ZJ@a6@d S5TOP

4028 PRINT AT 5,0, "The idea of t
he game is to " ""destroy zour ﬁg
PonNEnt ‘s wall” " “"with tha all w
ilst Prnllcting"'"?ouf own by d€
figcting the ball” "“wilh wour ba
L. Each gama ° consisls OF Six
rallies &ach™"™""of twenty strokes"
4218 PRINT AT 14 ,8;"0 -batl u:

F —-bkal uf“;ﬂT 18 .@&; -b
at down -bat down"

i3]
4928 PRINT AT 20,8; “press any ke
EBQB IF INKEYS="" THEN GO TO 4@3
4042 CLS : GO TD 4S

Tennis
by Colin Leach

Bad Feature

on Dragon

One bad feature of the Dragon is that if a
key is held down for any length of time, the
function inkey$ will start to return a null
string after a short interval. This can be a
nuisance when testing for key presses in
games programs etc. but can be overcome
by using Peek (337) instead.

This will return a value for each key as
long as that key is held down, or 255 if no
key is being pressed. To find out which
values are produced by which keys, enter
the program line
10 7 peek (337) . GOTO 10
and make a note of the value produced for
each key by pressing different keys down.
E.g. "A"=251 , "7"'=254 A "B"=253.

Some of the values are duplicated for
Sseparate keys, so it may be necessary to
use the 8 bytes after 337 e.g. to test for the
cursor control keys
T gives PEEK (341)=223
| gives PEEK (342)=223
+« givas PEEK (343)=223
—» gives PEEK (344)=223

As an example of use in a program,
instead of
10 IF INKEYS="A" THEN GOTO 100
use
10 IF PEEK (337)=251 THEN GOTD 100

Also, Peek (135) will return the
Ascii value of the last key pressed, even if
that key has since been released.

by Bill Ciancy

Better than
Basic

Can you program in a computer language

other than Basic?

Enter this challenging new competition and

win a Jupiter Ace.

Basic, for all its advantages, is slow. Programs written in Basic
tend to look rather pedestrian when compared to programs written
in some other languages such as machine code.

We want something different, something faster than Basic. It could
be machine code, Forth, Lisp, Pascal or Fortran. In fact, your entry
can be written in anything that is not Basic. And the best non-Basic

program, be it game, utility or other, will win the Jupiter Ace.

Entries to the award scheme must be accompanied
by four of the numbered coupons published in
Popuiar Computing Weekly throughout October.
The closing date for the competition is November
18. The winning entry will be announced in the
issue published on December 23.

Rules

1. Thare is no imit on the number of entries you can
send in, but each entry musi be .m::ampamadby
four differenily numbered competition coupons.

. Closing date for entnies is November 18, 1882,

. Tha names of the winners will be announced in the

December 23 issue of Popular Computing Weekly.

The Judges' decision is final,

No employees of Sunshine Fublications Lid, or their

familias, will be aligible to enter the competition.

ma wh

E-_----.- .-“ﬁ

The entries will be judged by Popular Computing Weekly editor,
Brendon Gore, and Jupiter Ace designers Richard Altwasser and
Steve Vickers. In their selection account will be taken both of the
standard of the program and of the accompanying documentation.
The whole range of languages and types of program are allowed.
The only stipulation is that it must not be written in Basic.

I Popu!ar Computing
| Weekly

| Better than Basic

| Competition

|

l Fill in this coupon. When you have collected

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

| Computing Weekly, Better than Basic,
Hobhouse Court, 19 Whitcomb Sireut

| London WC2.

L

R R R R R R TR R R
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Spectrum

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

Plotting the
implications of
a fast draw

Malcolm Davison explains
how you can draw ellipses
without slowing down.

If you like writing your own programs, and
particularly if they are games programs,
the chances are that at some point you will
want to draw an ellipse. If you have tried
plotting the formula for an ellipse which is:
L

e m?

(where m and n are half the length of the
major and minor axes, respectively) you
may have found that it is not quite as
straightforward as you would have wished.

If you apply equally stepped values of x
to evaluate y, the ellipse will not be com-
plete, unless the increments are very small
and the plotting, as a result, painfully slow.
A more satisfactory solution is to first
evaluate y using increments of x, and then
| evaluate x using increments of y or:

n° = nexd me = m?
Y=/ andx= n

Now if you try the ‘ellipse’ program you
will find the quadrants are plotted separ-
ately (see the diagram). The points where
the curves meet are determined by setting
the For . . . Next loops (lines 90 and 130)
to values so that there is neither overlap —
nor a gap in the curve.

When it comes to producing a solid

ellipse, simply drawing along the x or y

axes between pairs of points plotted on the
ellipse, even if done for both x and y axes,
will still produce a hole in the middle. So in
ellipse 2 | have filled the central area as a
separate operation, and at the point where
the formula has been switched from values
of xto y.

Notice how convenient the Define Func-
tion feature is when lengthy formulae are
used. The use of Gosub abd Return also
help keep the mainline routines simple and
allow the subroutines to be re-used else-
where in your programs.

So now we have drawn a good ellipse,
but because of the enormous amount of
calculation and the lethargic pace of the
Spectrum, it takes 30 or more seconds to
complete. This is where ‘ellipse 3' comes
in — this first draws an ellipse, but then
looks within the general confines of the
ellipse and line by line notes the location of
the circumference of the ellipse in a
number array. The program then clears
the screen and shows how quickly an
ellipse can be drawn when the calculations
have already been done (lines 700 —
730).

The program searches for the ellipse in

lines 600-655, using the Point statement,
Actually, it only looks for the top left corner
of the ellipse and reconstructs it, assuming
symmetry on both axes. Just to show off, |
have added lines 750 to 760 so that you
can save the array on tape and verify it.
Once you have the array stored on tape,
which you can then feed into your pro-
gram, remember to start the program with a
Goto statement rather than Run (which will

cheerfully clear the array you have just
loaded). When you Save the program the
arrays will be stored with it.

Suppose you want to send your program
to Popular Computing Weekly? Well, the
best way to pass this data on in listing form
would be to store it in a Dala statement
and access it in the usual way using Read.
To help you do this, lines 800 and 801 list
the values in the array.

1 REM “gllipse™

BB DEF FMN vin,.m &) =INT S&R [(Iim
$21 =l INF¥S NTEI F(2T2)) )

il F FH din.m, al=INT SR ((n
+2) - LINt2/04R) 5 tatR)i1)

=T m=3D: LET n=24: LET r=S
5: LET s=87

133 FOR a=@ TO 30 ATEP 1

LET y=FM v (m.n.a)
on

110 CD SUB &
13@ FOR a=id TO B STEP -1

140 LET x=FN wim,n,as): GO SUB S
i1S@ STOP

400 PLOT r-3,5-W: PLOT a3+r,5+y
418 PLOT r-& S#ﬂ! PLOT &+r ,3-Y
420 NENT a: RETORN

=AR PLOT r-X,5-8: PLOT r4x,5+a3
Bl PLDT r-x,3+3 PLOT re+x,5 =3
CET KT a: RETURN

i REHM “"lLLipsea™
L 2 PARER 2: gNK 3: BORDER 2: C
E@ DEF FN vin,m 3)=INT S8R ((m
+2) —(IWr2 NT2) 2 (aT2)0 1
CEF FN win,m 3)=sINT S8R (0N
5!3‘2]!]

t2) =L INt2 /ML)
B@ LET m=786: LET n=8E:
A7: LET s=aB7
S8 FOR a=0 TO S4 STEP 1

LET rw=l

100 LET y=FN v iB,n, a)

11@ GO _sUB 420

200 FOR =1 TO 76

218 PLOT r-a,3+y-2: DRAU 23,0
228 MHEXT

240 FDR a=d3 TO @ STEP =1
aasa LET x=FN wim,n,2): GO SUB B
Egg 313$ 5,3 -y: DRAW 2%a,0

r=&8,; =4 ’

41@ PLOT r-a,s+y: DRAW 2+a,0
430 NEXT a: AETURM

E@@ PLOT r+x,3-5: DRAU O,2%a
518 PLOT r-X;3-a: .DRAU B,2%3
530 NEXT a: RETURN

#
55 REH
iim

NT S@R
S@R (in

LET r=1

3

@
+2) -
@

-

=M WN=-H-H
b ]
Lo

o= awwa=n

208 FOR =1 TO 38
218 PLOT r-a.s5+4y-2. DRAY 223,09
220 HEXT T
242 FOR a=23 TO @ STEP =1
GSSG LET Xx=FH win.,n.as): GO SUB B
353 o TO &9
4@ LOT r-a.,=-49. DRAU B=a.,D
4l@ FPLOT r-@ S+E. DRAW Z#a.@
42@ MNEXT a: RETURN
SE@@ PLOT re+x.5-a: DRAL @,225
21@ PLOT r-x;t-a: DRAV B.2%a
S2@ NEXT &: RETURN
589 REM
S0 REM #8324 8 80t il insasisasssss
=32 REM Store x co-ordinates
583 REM in the () array
1594 REM #FAS8dfsnssnsnnitssdans
595 REM
e DIH T (a7}
&1 FOR b=1 TO N
520 FOR a=ir-m) r
3@ IF POINMT (a,s+n=b)=1l THEN G
0. TO &Ed
S48 MEXT &
EE® LET zib) =8
B55 NEXT b
668 CLS
£99 REM
B3] RAEM ### %R 24 #RFL340000800R
=2 REM Cravw the ellipse
583 REM vEing theé array
B84 REM 4sssiassads s sairasssss
7@ FOR a=1 TO n
71@ PLOT z fa), (n+s)-a: DRAV I(r -
z 1 a2
PLOT z(a),(s-n+a): DRAW (r-
z T,
HEXT a
REM
FREHM #3883 838sdatsissasnsiss
BREHM 3ave the array on tape
REM #aasssdsdsassssdssnpsng

REM

SAUE el
PRINT "5
taprE - P

L
-]
-
UERIFY "e
%

FOR_&=1
NEXT a
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Programming

Boxing clever
for the court
in 30 bytes

John Durst presents a program
for drawing boxes on your
ZX81.

Many games played on a computer take
place on some kind of ‘‘court”; many
programs can be enhanced if results are
displayed on a nicely divided format. Writ-
ing these "'boxes” into a program in the
normal way can use up a lot of memory. To
hold a full screen in a program uses nearly
700 bytes — a lot to sacrifice, even when
you do have the full 16K.

But here is a program, in machine code,
which will let you draw pretty well any box
shape you want in just 49 bytes. You can
easily get it into 1K. You will have to supply
it with data — but even quite a complicated
box will only use another 20 or 30 bytes.

The idea is quite straightforward, but
you have to know and understand the
rules. | will try and make them as simple
and clear as possible.

First, the operating program itself. This
is placed in a Rem statement in line 1 of
your program (I am assuming that you
have at least a rough idea of machine code
programming). Fig 1 shows how to enter
the machine code. The actual program is
in line 10, in hexadecimal. Line 1 is set up
with exactly 49 figures (the actual figures
do not matter, but | find it convenient to
enter them a line at a time — that way |
know I've got exactly 32 bytes for each
digit).

If you enter the program exaclly as
shown in Fig 1 and then Run it, you should
get Fig 2. Line 1 will change into gob-
bledegook, but do not worry — it is still
only using 49 bytes.

Now you can scrap line 10, which has
done its job, and get it ready for a new lot
of data. You should also change the
address in line 40, as you want to Poke the
data to line 2 of your program. Finally, you
must set up a new Rem statementin line 2,
as a home for the data we have talked
about. | suggest a full line of “1"s (32 in
all).

Before | explain how to code the data,
why not type in line 10 in Fig 3, just to
convince yourself that it works. Type in
lines 100 and 110 too — and then Run 10.

Now the mystery formula for entering
the data. The code works like this: A byte
is expressed in hex notation as two hex
digits (0 through F). The code uses the first
hex digit to show how many times you
want a character repeated, ie if you want a
line of 10 characters, you would enter it as
“A", The second hex digit gives the char-
acter to be printed in that line, as shown in
Fig 4, “Normal line".

So, if you want to rule a line 10 charac-
ters long you enter “A3" (you'll find that in
positions 5 and 6 in line 10 of Fig 3). “AQ"

gives 10 blanks and “17" gives a right-
handed corner — you will find them at the
start of line 10.

Now comes the clever bit. When you
want to end a line, you use the hex digits
from 8 to F, in the second position of the
byte. This will give an inverse video char-
acter, as shown in Fig 4, and signals the
program to start a new line.

The first digit you enter in this byte gets
a different job, as well. Instead of deter-
mining how many times the character is
repeated, it signals how many times the
next line is to be repeated. In line 10 of the
program, you will find “3C" — character
“C" (the left-handed corner) for the end of
the line and "“3", to give 3 blank lines with
vertical edges (the upper part of the box).
This line is coded as “AD 15 A0 1D".

The *“17, in *1D", means the next line
(the line of dots) will only appear once. If it
were “'2D", it would be printed twice. You

probably realise that the opening “AQ" in
each line is there to displace the figure into
the centre of the screen.

One final thing: the last two digits of data
must be "00". This tells the program to
stop. Also, the top line of any box (the first
line of data) will only be printed once. This
is set up in the program and you cannot
change it easily.

Once you get the hang of it, you will find
this little program can be very versatile. Fig
5b is derived from Fig 5a by changing just
a couple of values. | reckon you could set
out a complete tennis court in 36 bytes of
data.

This program is particularly pleasing for
computer buffs who are really into
machine code. It gives them the chance to
use instruction RRD (ED67) — rotate right
decimal — which must be the fanciest in
the instruction set, but hard to find a use
for.

2

11

Figa | =
L-X

i
il

iBREM 111111111111123311211113
4:11;;1¢1:2222222222222222
1@ LET FA$="QE@111B540212140051
nv?aeaenzzaean1cq£bﬁ7cﬂsreaa?¢5n
Fig 1 710FD131BEAEESSD 7IE7S0AD7OD28A3D
g 113DC4E13E11804 "
28 FOR J=1 TO LEM AS/2
30 LET X=J%2
49 POKE 1688513+J,CODE AS(X-1) %1
S5+C0ODE AS(X) -476
5@ MNEXT .J
-8 HRNDSERNDESTRE 7Y BB
SGHN ?nu GOSUB 7TACS T4PTHNOT « CL
EHP {5 REM INPUT gNDT b i
15 G 1}—1< LFRINT USSR
LET A&G="0E211153482121408D5
qﬂﬂseaaaea B2D 1CIEDETCESF2007460 Fi
71@FD1518EAREESSDTSETS000 70028030 g 2
1iaoC4513£1130
20 FOR J=1 TO LEN A%-2
30 LET X=.32
POKE 16513+J CODE A$ixX-1) 21
+PDDE As X
50 MEXT u
3 REH :% NDEERNDETRS . 7v B4
"SoN TAN Gus B TRACS 44$WMDT ¢ CL
ERAR (s REM THPUT BHOT

15 WMacH s3m=7T< LPRINT U
REH 11111111111111111111111

%éﬁ}lll
1]
sgcna15n3;pnaé§2§3°9“15““1“““1

FOR J=1 TO
Em Fo gea¥ LEN G$-2
QEPOKE 186
EnPe nstmeEB*d +CODE A%iX-1) #1
I HNEXT J
2@ PRINT AT
18 RAMND USSR 1#514

CODING FOR BOX
HMORMAL L INE EHND LINE o
e O e = Fig
1 F a o
2 E_ = E
: - B o Fig 4
Ft &l [ = |
= .u D [1
= 5] E "]
__— = 3

Fig 5a
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Machine Code

lan Stewart and Robin Jones present a new series for beginners

Mneme and
the micros

What can be held in a memory word?
Well, any pattern of 16 bits, but those 16
bits can mean anything we want them to
mean. If we want them to mean a 2's
complement coded integer, then a word
holds a number in the range — 32768 to
32767. If we want them to mean a positive
integer with no sign bit then the number is
in the range O to 65535. If we want, we can
split the word into two 8-bit fields, each of
which represents an alphabetic, punctua-
tion or graphics symbol. As Tweedledee
(or was it Tweedledum?) said: "“When /
use a word, it means just what | choose it
to mean — neither more nor less.”
Perhaps Lewis Carroll was ahead of his
time.

Now for the special-purpose A-register.
This is used every time you do any
arithmetic. The result of any sum you ask
the machine to do is put into the A-register
(sometimes it's called the accumulaton).
Most arithmetic operations work on two
values — it's no good asking the machine
to work out 3+, you need to say what 3 is
to be added to. One of these values must
be in the A-register before the addition
operation is executed. So you can write an
instruction such as:

ADD (1A3)

and the machine takes that to mean:

1) Add the contents of memory location
1A3 lo the contests of the A-register
(the brackets round 1A3 indicate that
it is the contents of 1A3 and not the
number 01A3 which is to be added).

2) Put the result back in the A-register.,

We have just written our first machine
level instruction. It's not actually in
machine code, but it's close. Look at its
general form. It consists of an operation
code. Add and an address (1A3). Many
instructions will look like that.

" Incidentally, life is too short to say

‘‘operation code” too often. Everybody

shortens it to opcode.

An addition program

Let's think about a sequence of machine
instructions which would model the Basic
statement:
LETR=B +C

First we would have to assign actual
addresses to A, B and C. Suppose that
these are 103, 104 and 105, respectively.
We have to get the contents of 104 into the
A-register. Let's invent an LD (load accu-
mulator) instruction to do this:

LD (104)

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

and add the contents of 105
ADD (105)
and finally we need a way of storing the
A-register's contents back in 103. So we'll
invent a “'store” instruction:
ST (103)

Now we have a simple machine level
program consisting of 3 instructions:

LD (104) |load B into A-register]
ADD (105) |add on CJ
ST (103) |put the result in R]

How do we get the machine to run such
a program? We are used to the idea that a
program is stored in the machine before
it's executed. After all, if you wrote the
Basic statement:
10 PRINT "HELLO WORLD"
you'd be somewhat disconcerted if, as
soon as you hit Newline, the message
“HELLO WORLD" were displayed. You
expect it to be held until you need it. So, by
the same token, a machine level program
has to be stored first. Where more natural
to store an instruction than in a memory
word (a word means what you want it to
mean — remember)? Of course, that
implies that the opcodes Ld, Add and so
on have to be coded as bit patterns, but all
we have to do is invent a table of bit
patterns in a quite arbitrary way like this:

Opcode mnemonic Binary code
ADD Qoo
LD 0001
St Qo0

and every time we think of a new opcode
that's needed, we add it to the table.

This assumes that all opcodes have a
4-bit binary code. That allows 16 different
patterns and therefore 16 distinct instruc-
tions. This is a small instruction set by
modern standards but it will do for our
hypothetical toy computer. We've got 16
bits in the word altogether, so 12 are left
for the address portion of the instruction.

So Ld (104), once inside the machine
looks like:

0001 000100000100

opcode  address (104 hex converted to binary)

Once you've seen one bit pattorn,
you've seen them all. From now on we'll
write the hex versions of instructions. It's
marginally less tedious.

Suppose we store our 3-instruction
program from location OFF onwards

= WFE
1164 O
0105 | 10
2103 101
192

193

38

s

ey 106

Now we need a way of saying to the
machine: ‘'Kick things off by executing the
instruction in OFF, then do the one in 100,
then one in 101."” That's what the PC-
register, or program counter, is for. It acts
as a kind of bockmark for the computer.
We run the program in initialising the PC to
the address of the first instruction. While
the machine is obeying this instruction, the
PC is automatically updated by 1, so that
when the system returns to examine the
PC, it will go and obey the next instruction,
and so on.

There's a snag, though. While the last
instruction (in 101) is being dealt with, the
PC will be updated by 1 as usual, and so
when the machine looks at it again, it will
find 102, and leap off to execute the
instruction there. What instruction? We
didn't put one in 102. Ah! But there has to
be a bit pattern in 102 left by a previous
program, or just set up when the machine
was switched on. So the machine will
interpret this pattern as if it is an instruc-
tion, because that's what we've asked it to
do. And then it will roll on through locations
103, 104 and 105 and that's where we're
storing data. So if the number in 104 is
20FF, for instance, the machine will inter-
pret this as:

ST (0FF)

which will copy the contents of the A-
register into OFF, thereby destroying the
first instruction of our program! Obviously
what we need is a “halt” instruction (we will
use the mnemonic HLT) which stops the
updating of the PC in its tracks. So the
program now reads:

LD (104)

ADD (105)

ST (103)

HLT

There's an important point to remember
here. Precisely because we are using
words to mean different things at different
times, we have to keep a very careful eye
on the implications the machine will draw
from what we tall it fo do. If we request it to
ADD the contents of a location to the
A-register, then it will assume that that
location holds a number. It will make no
tests; it cannot — any bit-pattern could
represent a number. Similarly, any bit-
pattern could represent an instruction, so if
the PC points to a location, its contents will
be executed as an instruction.

The rule is: keep data and programs
firmly apart. If you don't, you can expect to
be totally mystified at regular intervals. A
whole program can disappear without
trace while it is running.

To be continued next week

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.

22

POPULAR COMPUTING WEEKLY

e



Peek & poke

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

BINATONE
WE KNOW NOT

Barry Keating of Harlow,
Essex, writes:

After reading your news

item about the Binatone
(Popular Computing Weekly,
July 15), I decided to wait for
it. But, recently neither you
nor anyone else has carried any
information on the Binatone
for some time. Do you know
when it is going to come out?
Failing this, have you any de-
tails on the Oric 1? Is it worth
waiting, or should I go ahead
and order a computer that is
already on the market, such as
the new Commodore 64, or ZX
Spectrum?
A My advice is to go ahead

and look for a computer
that is available now. We have
tried to follow up the Binatone
story, but we have no new
information. The only two
new micros liable to appear in
the next few weeks are the
Jupiter Ace and the Lynx.
Both these machines were at
the Barbican show, September
9-12,

WAITING,
WAITING

James Knights of Badger
Bank, Ipswich, Suffoelk,
writes:

I have been waiting for
my Spectrum for many

months and 1 am now very

frustrated. I have been think-
ing about getting another com-
puter and have been looking
around for one. I am gquite
interested in buying an Atari
400, and I wonder if you could
answer a few questions about it
for me.

Does it have a Verify com-
mand, does it have a flashing
ability and how many colours
can it display at once? Also, the
Spectrum leaflet says that you
cannot define your own
graphics. Is this true?

A If you want a computer

which is geared to play-
ing games, then the Atari is a
computer to consider. But,
keep in mind the cost of Atari
cartridges.

I would also check if you can
get your money back from
Sinclair. You might find that
after all this time it is going to
be quicker to get your Spec-
trum, rather than cancelling

your order and reclaiming
your money. It does seem at
last as if some of the large
backlog of orders is being
cleared.

The Atari does not have a
Verify command, nor a
flashing ability. It can only
display five colours, and does
not have a user defined
graphics function as such. To
g0 some way towards compen-
sating for these defects, the
Atari has a higher resolution
than the Spectrum and much
better sound. Each of the col-
ours has a ‘luminance’, which
is essentially a Bright/Dim
level that has 15 different
variations.

User defined graphics are
also possible, either by using a
Poke command or else by us-
ing a character set generator
module (16K) with a joystick.

NO VINTAGE
PROBLEM

H Marsland of Broomfield
Close, Chelford, Macclesfield,
Cheshire, writes:

I have just bought a

ZX81 and, though I have
two degrees (1935 vintage), I
am finding the manual difficult
to understand. I am now at the
stage where [ can Save a pro-
gram onto tape, and then get it
to go back on to the computer.

Today 1 bought Popular
Computing Weekly and found
it full of discussion on the ZX
Spectrum. I wondered if you
had any further details, and
whether or not you think it
advisable to buy one.

Do not worry about not

understanding the ZX
manual. Many people who
have degrees of far more re-
cent vintage than yours have
found difficulty with the
manual. The books 1 usually
advise to help out are Gerfting
Acguainted with your ZX81
by Tim Hartnell, from Inter-
face, 44:46 Earls Court Road,
London W& and Byteing
Deeper into your ZXS81 by
Mark Harrison, from Sigma
Press, Alton Road, Wilmslow,
Cheshire SK9.

If you have read further
issues of Popular Computing
Weekly, you will probably
have gained an idea as to what
this latest Sinclair computer
can do. As to whether or not
you think that you should buy
one, my advice is to wait until

you have a good understand-
ing of your ZX81. A Spectrum
can do everything a ZX81 can
do, and a lot more besides.

LINKUP
EARMIC

David Heath of Bagley Close,
Kennington, Oxford, writes:

I am wondering if it is

possible to link two
ZX81s together via the Ear and
Mic sockets? Then programs
could be played from one com-
puter to another, without hav-
ing to Save and Load cassettes.
I would be very grateful if you
could give me any advice.

It is worth trying, but I

cannot tell you what
would happen as 1 do not
know of this being tried.
However, it could not be done
directly, because of the signal
levels of the Mic and Ear
sockets.

I would suggest that you put
the computer with the prog-
ram, into Save mode, so the
signal is going down the Mic
lead. The output of this socket
is very low, so a small ampli-
fier would be needed to boost
the signal up to the 4-6 volis
required by the Ear socket.

Next, put the computer that
is receiving the program into
Load mode. This is the only
way that I could see you suc-
ceeding. If you try it, please let
me know the results, whatever
the outcome.

While on this subject, J R
Patterson of Pembroke Ave-
nue, Great Yarmouth, wants
to know if a ZX81 can be used
with his Sony TC 630 reel to
reel tape recorder. And
Robert Fender of Castle Lea,
Newport, Gwent, wants to
know about using the Spec-
trum with his Phillips N2210
which has Din standard plugs.

In both cases it is a matter of
checking the output of the
sockets, which must be 4-6
volts. If the reel to reel runs
directly off the mains and does
not have a transformer then it
will probably output at 240
volts, which will not do your
4-6 volt computer input a lot of
good.

Din standard plugs on the
other hand tend to work on a
very low output, usually less
than two volts. This would be
insufficient and, as mentioned
earlier, some sort of amplifier
would be needed.

I'VE FINISHED
WAITING

Jane Kennedy of Newton
Mearns, Glasgow, writes:

I have just got my BBC

micro, after weeks and
weeks of waiting, and 1 think
that it will be worth the delay. I
have been told by someone that
it is possible to specify your
own modes on the BBC compu-
ter. Is this correct? If so, can
you give me a listing, or a
book, that will explain it to
me?
A It is possible to specify

your own modes by alter-
ing register six of the 6845
chip. This is the register that
sets up the number of charac-
ter rows in a frame. It can have
4 value from 0 to 127, though
there are some important
limitations which can lead to
parts of the line being display-
ed off the screen, or lines
being repeated. The book that
deals with this subject in detail
is The BBC Micro revealed by
Jeremy Ruston, available from
Interface publications.

ONE BITE OF
AN APPLE

Simon Harriss of Greencroft,
Brampton, Cumbria, writes:

I have had considerable

experience on the Apple
II micro. I have recently
bought a BBC micro and
would like to think that I have
got to grips with it. One thing
still puzzles me. Can you tell
me, simply, how to save and
record data on cassette file? 1
cannot make sense of the pro-
visional user guide instruc-
tions.

By now you should have

your guide. I have not
seen it yet, but [ hope it is
clearer than the provisional
guide.

You open a file with:

A=0PEN OUT ("'nama")

where A is the variable, and
Open out can be replaced with
Open in. This is then followed
by:

PRINT #A, data

or

INPUT #A, data

The file must be closed with

CLOSE #0.
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Classified

BOOKS FOR DRAGON 32
AND TANDY COLOUR COMPUTER
101 Catour Computer Programming Tips
and Tricks £6.95
55 Codour Computer Programmes, Home
School, Olfice £6.95
55 mare Programmes, Home, Schoal. Office

The Colowr Computer Songbook
40 songs £5.95
My Bultons are Blus (Poetry Generalor) £3.95
Colour Computer Graphics £7.95
Other books for; PC1211, PC1500, Casio
FXT02 and Appla
Please add S0p per boak post and packing
maximun £1.50
Sole UK agents. Dealer enguiries
walcome
ELKAN ELECTRONICS
Free post (No stamp required)
28 Bury New Road, Prestwick,
Manchester M25 6L2
Tal: 067 792 7613. Prestel No, 258 2022

NEW
GENERATION

g‘(l\ﬂ SOFTWARE

fram the author of
30 MONSTER MAZE
and 3D DEFENDER
for the ZXB1 comes a game for the 16K

SPECTRUM
ESCAPE — Can you escapa from the
maze inhabied by five dinosaurs includ-
ing a TRICERATOPS, who hides behind
tha hedges and a PTERANODON, who
S0ars over the Mmaze 1o Swoop down on
you?
Please sand £4.95 to:
NEW GENERATION SOFTWARE (Dept PCW)
FREEPOST (no slamp required)
DLDLAND COMMON, BRISTOL BS15 GBR

BBC “TESS". Are you bursting with
i ion and flare for graphic design-

SPECTRUM CHARACTER
GENERATOR. Modily selected
charactars or re-defina the com-
plete character sel with an 8X
magnification display. Sawe your
character sets on tape for later use.
It you need specialist alphabets or
graphic characters for games than
this program is a must, Cassetle
with full instructions £3.45. J.
Taylor, 28 Azalea Close, London
W7 304,

ZXB1 GAMES KEYPAD. Casad unit
connecls simply lo computer. En-
hances programs greatly. £9.99. G
Christy, 9 Indells, Hatfiekd!, Herls

SPECTRUM SOFTWARE. Five
Arcadae type games, including Planet
Base Alpha (using hi-res). All original
for £3.95. D. Roberts, 27 Reabrook
Avenue, Shrawsbury

ZX81 16K plus sottware and workcen-
tre, £110 ono. Ogwestry (0691) 4635
E\l'enll'lgs_

VIC20 Lighipan, £8; 44 columns £5 +
arcade quality softwara (M/C). List:
Grabosch, Rubensstr, 10 Hanover,
Germany

ZX81 PROGRAMMERS® exchange:
“Basic Tricks" and program. Sae +
10p stamp. Nick Godwin, 4 Hurkur
Crescent, Eyemouth, Barwickshire.

ACORN ATOM 12K + 12K, 4K ROM
Toolkit, tapes, books, £175. Also O.U
Hektor, with units, £100. 232 Kingsway,
Burnage. Manchester 19.

2K RAM ZX81, 5 games £5. 2K RAM
upgrade £6.50. Mr T. Webb, 194 Hag-
den Lane, Wallord, Herts

ADVENTURE FOR VIC20 + 3K on
CE0 cassette only £4.95. G. Allick, 6
Amesbury Crescent, Middlesbrough
TSE 9HA. Tel: (0642) 590048,

SPECTRUM Munchman, Monster
Maze, Othelio, Zombies, Ski, Dictator,
Mastermind. £3.95 each. A. Shaw, 8
Yeadon Drive, Southowram, Halifax,
W. Yorks HX3 90X,

SPECTRUM 48K Fruit Machine nudge
hald gamble faciliies on cassetta with
Roadrace only £150. A Haigh, 70
Bradiord Road, Guiseley, Leeds LS20
LA

WANTED. April Issue of Laserbug
Newsistier. Write: W. Thompson, 2
Sandown Close., Sandy, Beds, SG18
14T,

ing of just wanting & compilataly ditfersnt
type of program? TESS is for you,
Design a shape, choose colours, pattemn
and size, then watch the screen fill with
copies of your design Iinterlocking
together. Model B only, £8.50 inc. Che-
que/POiTranscash no.61 413 1707 HAH
Software. Dept. W, 53 Holloway Run-
cam, Chashire.

ZXB1 1K manuals, PSU, leads, tape,
books, £25. 0294 54301.

ZX81 16K Sinclair built, including
manual, £60. Tal: Wilmslow (0625)
525669,

TRS.80 L11 16K PSU, green screan
monitor, £200 of software, only E175.
0254 54301.

SPECTRUM PROGRAMMES CAS-
SETTE. Assassin, Maze, Tanks,
Hunted, Battleships, Breakout,
Graphics, Arithmetic, £3.25. Cheque or
PO to A Hippach, 43 Folgate Road,
Heacham, Marfolk.

MEMOTECH 64K MEMOPAK —
brand new, uncpened and unused —
unwanted prize, just arrived. £65, im-
mediate delivery. Dawvid Stevenson,
Fairmile, Brookfield Crescent, Stran-
ragr DGO OHY.

VIC20 plus 3K Ram, Joystick, plus £30
worth of programs, including Packman
and Invader Fall plus VIC Ravealad,
worth over £270, will accept £160 ono.
Tel: 061 225 9315, 6—7 pm.

ZX-SPECTRUM AND SHARP MZ-
80K SOFTWARE LIBRARY. Low cost
weekly hire from only 50p. Send stamp
for free catalogue. Kernow Software,
55 Eliot Drive, St Germans, Saltash,
Cornwall

VIC20, cassette, 3K Ram pack, Joy-
stick, software, etc, excellent condition,
£220. Hastings 440150 after 5 pm.

ZXB1 16K SOFTWARE five games-
machines code: ‘Meteor’ and ‘Death
Star’ (includes MC list'write). Basic
games: ‘Snake’, ‘Maze' and ‘Dragon
Maze' only £4.95 from M. Sudworth,
17A Crowell Road, Oxford,

ZX81 VIDEO INVERTER. Saves your
eyes, increases safe level, displays
sharp white characters on solid black
background screen. Kit £4, built £5
(includes VAT and P&P, instructions).
Reviewed in Popular Computing
Weekly, August 26. Send cheque/post-
al order to D. Finch, & Stanton Road,
Thelwall, Warrington, Chashire WA4
2HS.

ZXB0 BK ROM 16K RAM, manuals,
programs, £60. Northwich 3806.

SPECIAL OFFER!!

the new DRAGON 32

Gat swilchad on to a B809E colour cpu
with hi-res graphics and quality
]

Jus! £185 inc VAT (+ delivery £2)
of

Sand your working ZX81 and £175 to us
instead, balore Cd'ru%wls he price again
(]

H. COOMBS

4 Northgata Drive, Camberley, Surrey
GU15 2AP

BBC SOFTWARE
Educational and Leisure programs
Space Academy 32K, Driving Test 32K,
Goldming 32K, England 32K, Battle Ships
32, Film Butfs 32K, and more. Programs £4
inc. 2 for £6 inc S.AE. for details,

Sent by return of pasl after cheques/POs
cleared. Mail order only.
SWIFT LINK SOFTWARE
118-120 WARDOUR STREET, WiV
48T

STACK STOREBOARD for Vic, 3K+,
16K Ram. Cost £89, sell for £65 ono.
Tel: 0740 53133,

FOR PC-1211. Six listings including
Calendar for any year (needs printer),
only £1 to R. Haydon, 21 Manchester
Mansions, London N19 3SW.

ZX81 VENTURE. Genuine 16K adven-
ture type game. Fantastic screen
effects on cassette £5. Bobker, 29
Chadderton Drive, Unsworth, Bury,
Lancs.

BBC MICRO Pools Predictor, Modal A
or B. Easy data entry. Uses powerful
mathematical and statistical forecast-
ing model. User turntable facility. On
cassette with full instructions, £4.99.
Mayday Software, 181 Portland Cres-
cent, Stanmore, HAT 1LR.

CHEMISTRY, 4 different programs
covering formulae, moles, calculations,
volumes (lor ZX81 or Spectrum). Pro-
grams £5 each with axtensive notes or
send SAE for details,

16K SPECTRUM, Air-Raid, Simon, Lu-
nar-Lander. All for £1. Send SAE plus
rewound cassette to R. 5. Allen, Up-
way Corner, Upway, Chalfont St Peter,
Bucks, SL9 0AG.

DAl, used demonstration only, plus
joystick, Adventure cassette and hand-
book. Bargain, £580. Everyman Com-
puters, Edward Strest, Westbury,
Wilts. Tel: 0373-864644,

VIC20 COMPUTER, Datasette, Arfon
expansion unit. 16K RAM, 3K RAM,
super expander, and programmer’s aid
cartridges. 5 games cassettes. Several
books. Only £395. Telephone (0732)
850513.

SPECTRUM OZ CONNECTOR. No
more plug pulling, load save, inbuilt
mic/speaker, jackplug to amplity beep,
£18, sae for details. J Incledon, Long
Beach, Warren Road, Brean, Somerset,
Tel: 027-875477.

ZX81 1K. 12 superb games, including
Breakout and Invaders. Original
games. Original graphics. No quibble
monay back guarantes. £5. On quality
cassette. Living Software, 3 Wood-
slock Close, Wordsley, Stourbridge,
Waest Midlands DY8 5HZ.

UNEX VIC20 SOFTWARE. Pacman,
Space Shoot-out, Space Raiders, Mis-
sile Defence, all in hi-res graphs. All on
one cassatte, £5.50. 0706 B85 3325

WANTED
DRAGON
SOFTWARE

We will buy oulright or pay a
good royalty for any first class
Dragon 32 Software.
Phone (0279) 52401
Or write to:

GEM SOFTWARE
22 PRESTWICK DRIVE
BISHOPS STORTFORD

HERTS

BYTE-MAN, with Star-fighter and
Bomber — three quality fast moving
machina code gamas for the price of
one, for the ZX81 16K, why pay more
for less? Only £2.95. "Mindseye”, 12
North Grove Drive, Leeds LS8 2NJ.

Computer Swap

SPECTRUM 48K, unused, in original
packing, £175. Call Justin 01-499
0980, %am 1o 5 pm.

GENIE 1 16K, as new. Software +
books, £180 ono. Tel: Bristol (0272)
276953,

VIC20 3.5K; unwanted present, only
six months' old. In full working order,
still under guarantee, £140, 061-789
4120.

FULLER 16K ZXB1 + all leads and
manual. Worth over £140. Mint condi-
tion. Will accept £90. Tel: 051-526
3327 for details,

UK 101, cased, 8K RAM, monitor 2,
soundboard, 300/600 Baud, £130. Tel:
01-455 7544,

COMMODORE PET, 2001 series, new
ROM, 32K, tool-kit, superchip, green
screen, £400 ono. Mr Newmnan, 01-953
7320 (day or evening).

SPECTRUM 48K, brand new, best
offer for immediate delivery. Crow-
thorne (03446) 3475 (day or evenings).

VIC20, CASSETTE DECK, 8K RAM
cartridge, books etc. Cost £320. Sall
for £200. D. Yardley, 48 Park Road,
Chandlers Ford, Hants. Tel: Chandliers
Ford (85) 4532,

VIC20 COLOUR COMPUTER, 20K
RAM, hi-res graphics ROM RS232 inter-
face. Cassette player, joystick, manu-
als and software, £250. Kidderminster
515285,

ZXB1 16K, £65. Mr Chiv, 59 Shaw
Road, Heaton Moor, Stockport. Tel:
Stockport 431 8075 after 5 pm.

SHARP MZ 80K. 48K + 2 basic
extensions, E250. Buyer lo collect.
Ring Malcolm on Bamsley 43789 after
5 pm.

ACORN ATOM 12K RAM 8K ROM,

* several Bug-Bye games, E130 or swap

for Vic20, Mr Kimmis, 50 Leaming

VIC20 with cassette unit and 3K RAM,
£1B0. Telaphone 0264 82283 before 5
pm.

ZX81 16K RAM, 7 months old, £65
including £35 worth of software.
Andraw Norris, 10 Shaa road, London
W3, Tel: 743 6968,
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ZX81 16K, in‘outport, keyboard, soft-
ware, 9 books, bargain at £85 ono. Mr
D Jewill, 28 Earls Court Gardens,
London SW5. 01-373 2760.

TS89 WITH PRINTER — swap for
Vic20 or TI/99 or similar micro. Tel: Mr
Thiru 01-580 0055 ex! 28 (daytima).

VIC20 WITH CASSETTE UNIT, 3K +
16K RAM carridges, super expander
cartridge, monitor, prog. aid + soft-
ware, flags, books. Worth £520. Yours
for under £400. Mr De Rosa 01-882
0083,

VIC20 SYSTEM complate with tape
unit and disk drive, 20 RAM expan-
sion plus games cartridges and casset-
tes, also joystick. 3 months old, £500
ono: Tel: Romiord 24957,

CASIO FXB02P. Boxed, almost new
with manuals, Offers invited. Phone
Hull (0482) 781517 after 5.30 pm (not
Sundays, Tuesdays, Wednesdays).

ZXB1 PLUS 16K RAM and £150 worth
of software. Yours for only E150.
Phone Neil Caldwell on 061-773 5242
after 6 pm.

ZX80 PLUS BK ROM siow (Comp
Shop simulator) + 16K RAM for €75.
Phene Tony Honnor on 0462 834433,

ATARI TV GAME SYSTEM with Com-
bat and Space Invader cartridges rare-
ly used. Very good condition, £80 ono.
Tel: Medway (0634) 70145,

VIDEO GENIE 16K RAM with salac-
tion of software, £180. Contact G Tur-
ner, & Vale Avenue, Bury, Lancs. Tel:
061-764 6417

16K ZX81 plus progams, 4 months old,
£60.00. F. Ford, 6 Shalley Crescent,
Southall, Middlesex.

ZXB81 SINCLAIR 16K + manuals and
lead, also book and mags, £60. Tel;
Codsall 5891. Simon Darkside, 12
Bromlay Gardens, Copsall, Nr Wol-
verhampton, Staffs WVB 1BE.

ZXB1, 16K HAM pack, Haven
keyboard with keyboard repeat and
sounder, inverse videt, plus case
Yours for £130. Mr P Deusi, 36 Timber
Croft Lane, London SE18. Tel: 01-854
5854,

UK 101 32 = 48, New basics 1345
Segman, tool kil, sound board, cased,
7 amp power supply, PSU originally
£300+, offers around £100. Mr Barker
0773 853258.

DAl PERSONAL COMPUTER, 48K
six months old, cost £684. Bargain at
£390. Phone 0295 4947,

VIC20 UNEXPANDED. Perect condi-
tion, £200 ono. G. Williamson, 12
Trafford Road, Willerby, Hull. Tel:
(Hull) 650825.

ZX81 SINCLAIR BUILT, unused, fully
guaranteed, boxed with leads and
manual and 16K; £50 ono. Preferably
collected. Phone 01-555 1367 anytime

PET, SERIES 2001, 8K, external cas-
satte deck plus many programs, £220.
Tel: 01-940 2077 after 4 pm.

WANTED 16K RAM PACK, around
£15. Tel: Battle (04248) 2717.

TRS-80, Level 1, 4K Ram, £115 ono.
G. Carrott, Mewcastle-upon-Tyne
(06832) 852003,

VIC20, cassetle deck, basic learner |,
£180. 5. Robinson, 01-736 3889
(evenings).

UK101, 8K, cased, 14K Rom, assemb-
ler in Eprom, basic 5 and sound, £100
ono. Tel: 01-941 0730

NUMBERS

MAKE SURE OF A
REAL COLLECTORS' ITEM —

THE FULL SET OF PCW

We will mail any of the numbers you're missing
from Issue 1 to the latest — for just 50p an

issue, including p & p.

(We have no more copies of Issues 2, 6, 7

Send cheques/Postal Orders to:

or 11)

Back Numbers

Popular Computing Weekly
Hobhouse Court

19 Whitcomb Street

London

WC2 7HF

PQRULARNG CLASSIFIED
Compuling =it

Computer Swap — Free/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.

COMPUTER

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.

; SR
R e Here’s my classified ad.
Computer Swap on 01-930 3266
and give us details of your compu-
ter, the price you want for it, your
name, address and telephone

number,
Please conlinue on a separate sheet of paper
| make this per word so | owe you £
O IIOF W D DT D BT L IO it s o A o s e B
mited t0 a maximum Of 30 WOIAS. | Address..............smmmmssmssssmsssmmss

They will be published in the first [ ...
available issue. T NI o bt et i e P i b rmre bk ra s
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an A

Primordial
thinking

by Gordon Lee

The last of these columns looked at prime
numbers, leaving you with the proof of why it is
impossible for a right-angled triangle to have all
three sides both integers and prime.

P

Competition

These Fermat numbers progressed as fol-
lows:

220

n=0 2 +1=2"+1=3
n=1 22 +1=2+1=5
(T 0 H 8 o B~ r
n=38 22 4+ 1=2"+ 1= 267

Unfortunately, the sixth Fermat number,
4,294,967,297, is not prime. Its factors 641 and
6,700,417 were not identified for over a hundred
years, so Fermat died not knowing that his

By Pythagoras' theorem, pi plus p2 equals
PS5 Apart from 2 (the lowest prime), all primes
are odd, so both p. and p; (the two larger sides
ot the triangle) must be odd. The square of any
odd number is also odd, so p, must be even
since the sum of two odd numbers is always
evan, Therefore, p, must be 2. Bul from
Pythagoras p. and p; must have squares that
have a difference of 4 and a quick examination
of a table of squares shows that such a triangle
is impossible. If p; equals p., irrespective of
whether they are both odd or even, the sum of
their squares, and so ps, is even. This also
cannot be.

Primes are difficult to identify and it is not
surprising that, for centuries, mathematicians
have tried to find a simple formula to generate
them. The French mathematician Fermal be-
lieved in 1640 that he had succeeded with the
formula:

22" 4 1 = prime.

Pz

formula had failed.

There is'no limit to the number of primes. No
matter how high we go, there will always be a
higher prime. The proof is quite simple. Multiply
together all known primes up to a certain value,
say N. Add one 1o the lotal. This number, N + 1,
is either a prime or a composite number with
one prime factor larger than N.

In 1878 two American teenagers reported that
221701 _1 is a prime. This number, with 6533
digits, is thought to be the largest known prime.

Puzzle No. 25

There are 168 primes between O and 1000.
Between 1000 and 2000 there are considerably
fewer. As is often the case with primes, there is
however no recognisable pattern.

How many primes are there under 10,0007
Present the results in the form of a table listing

the number of primes in each successive range
of 1000 integers — 0 to 1000, 1000 to 2000 and
SO on,

Solution to Puzzle No 21

In the program to find the solution the cards are
assigned an order from 1 to 52 in the Dim
statement A(N). Lines 80 and 90 simulate the
rearrangement of the cards during one shuffle
— and the new order is lodged in the dimen-
sioned B array. This is then transterred back to
A (Lines 120 to 140). When card N corresponds
to A(MN) then the cards will be back in order (Line
160). S keeps a record of the number of
shuffles.

LET S =0
DIM A(52)
DIM B (52)
FORN = 1 TO 52
LET A (N) = N

NEXT N
FOR N

=2TOS2STEP 2
LET B (N
N

1 = A28 +(N/2))
LET B (N) =

) = A[NZ)
100 NEXT N
1M LETS =8 + 1
120.FOR N = 1 TO 82
130 LET A (N) = B(N)
140 NEXT N
150 FOR N = 1 TO 52
160 IF A (N)<> N THEN GOTO 70
170 NEXT N
1868 PRINT “NUMBER OF SHUFFLES IS ", 5

CEIBLEENS

For a pack of 54 cards all values of 52 in the
program are changed to 54, and the value 26 (in
Line 80) is increased to 27.

Using the program it takes 52 shuffles to
restore a pack of 52 cards lo its original order
and, strangely, only 20 shuffles are needed to
restore a pack of 54 cards.

Winner of Puzzle No 21

IThe winner is: Dave Woolcock, Bank Place,
Ashton, Preston, who receives £10.

4 § . =LS ARCTH

| DO My BEST. T [SN'T EASY, THOAUGH.
FLESK |S 50 STUFID.
NOT THAT WAY — MOT £INS.

YOU LEFT THE SEA TEN MILLION YEARS AGO |
ARMS. WRISTS . THUMES . REMEMBER

YOU HAVE TD HOLD BRAMHES, HANDS,
KMIVES, SHEEF, PENS, LAUD.

DISCOVER ME

AND AS FOR TEETH, REMEMBER

GIRIMD MEAT TD FULP AND BLOOD

YOU DON'T EAT FUR., OR. BRONES;

YOU Lok yaur FDOD

HAVE. YOU FORGOTTEN 7 THINK
THAT DOMED SKULL. 1S FOR. BRAIN.

STRETEH WIDER  ARCH. REACH tHaitt.
T THINK. OF TREE STURAIDATY €F BONE..

u

UNDERST

LIET THEM, AND AEEL TS DRy ; IT'5 AR

YOU HAVE T8 PLANT, KILL , WEIGH., EVENTDALLY

DOWN M yolR BELLY FERE ARE DR MACHINES

A HUNDRED THOUSAMD MilioW CELLS NEED ROOM.

| £0 ON TRYING,

TRYING AND BRRING:| HAVE 700 MUCH POWER.
FOR. | DECIDE. AND FLESH AND BONE m'\EV

By
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I MAKE MISTAKES , 1KNOL. YOU NEUER WOULD.
FiRST T WAS ﬁWUMRﬂS THEN ONE DAY
| PUT THE. WINES ON F:H.QEES THEN ON BREASTS,
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100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

TARI 835 2

ATARI PRICES REDUCED!

We at Silica Shop are pleased to announce some
fantastic reductions in the prices of the Atari 400/800
personal computers. Wa believe that the Atari at its
new price will become the U.K.'s most popular per-
sonal computer and have therefore set up the Silica
Atari Users Club. This club already has a library of
over 500 programs and with your purchase of a 400
or 800 computer we will give you the first 100 free of
charge. There are also over 350 professionally writ-
ten games and utility programs, some are listed
below. Complete the reply coupon and we'll send
you full details. Alernatively give us a ring on 01-301
1111 or 01-308 1111,

. 5199

ATARI 400

with 32K

ATARI 800
with 16K

400/800 SOFTWARE & PERIPHERALS

Don’t buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge arr that's all you'll need, Later on you c¢an buy the Basic
Programming cartridge (£35) and try your hand at program 1 using the easy o learn BASIC language. Or if you are interested in busingess
applications, you can buy the Atari B00 + Disk Drive + Print ether with a selection of business packages

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now
available for the Atari 400/800, The Atari is now one of the best supported personal computers, Send NOW for Silica Shop's catalogue and price list
as well as details on our users club

THE FOLLOWING 1S JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:

ACCESSORIES . i Sheoot LWSI'HE&; Uvuqr_@ju' Mtk Tac-Tos Sheazy Adventure Jwwhenaknr PROGRAMMING
Cabies culator hier Metrc & Prob So s Salina: Mission Agterckd AIDE fro .lel
Casueines Star abase Maragemit O L h Ty g Specs Chass Mouskattack
Diglrtres Suriday Golf i ! § ot Spece Trek Thure.
Jowmscks . 0 [} 3 F C ' v Sultana Palace Ulyswes/'Golden F| Microso
L8 Steck - Jowitick  AUTOMATED n ¢ BiEr r ot Britigh tage Comady Diskette Tact Trak Wizard & Princess Pascal (APK]
ise Supplien 3|MuLAr|oNs " hage Do Bice Poker Trry Pilot {Consrmer
Pachdley (= T an Ang F L. C g Wizarch Gold ‘E RIPHERALS <}
2 e Ji Wizards Revengs Cantronics Prntan
ADVENTURE INT ” [+ r i Cisk Dirive
Scati Adams Adv | Fird Mg g 2 1 ¢ F ENTERTAINMENT Epsom Printary SANTA CRUZ
I s = i ' from ATARI Program Aecondar Basics of Anbmatson
Srinaker & J_| Miards R 2
Submarine Commadr
Super Cubey & Tilt
Tourmemant Poal L Cantipeds
Chess
ENTERTAINMENT Entertsinment Kit
1 APX Misslin Command
e [Hionw 1zae Pac Man
i hoo! Games Spece Inveders

Pra Bowling
.\up anche Pushover o9 <y
Habe Rabbots ! £ 3 WVartical Serodling
Bisckjsck Caing Raeversl 1
Block Buiber Salmon Run O LINESYSTEMS Persaral Fanes Prg SIL,lCA CLUE

747 Lending Skmul  Cromfirs Fiayer F o

Seven Card L'uJ Frogger Fhat

test reports as well as y price list cove I m"
avaiable Hardware and S0

arm interasted in purcha ol i |:||IlI | |
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Name "'tlllmﬂl " "'lrm.!" wlll'

Addi
rss I"-ln ||

Postcode sun;n. SHOP LIMITED

. DEFT PCW 1082, 14 The Mewn, Hatherly Rosd, Sidcup
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