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ZX81 & Spectrum
Games

Now NEW LOW prices!!!!

PROGRAM OLD NEW 81 SPECTRUM

Chess 1.4 10.00 B.95
10 levels m/c

Adventure 10.00 B.95
140 locations based on the onginal
(At £10.00 well worth the money
Sinclair User Issue 2 review)

Invaders 5.00 4.45
Fast m/c arcade achion

£16.00

phus £2 posiag®

Extras:

Following the success of our ZX81plinth weB I%ave in*':foduced a Mazeman 5.00 4 45
workstation for the Spectrum. This stylish ABS plinth raises and | res of the origina
tilts the TV for better viewing whilst angling the Spectrum and Al tge features hip: e o
making typing easier. The PSU is hidden underneath, the printer arcade version
and cassette may still be used, and a matching, stackable unit for . : =
Microdrives will be available. requires. 46k Specium
Peter Furlong Products, Unit 5, South Coast Ricad Industrial Estate, COMING SOON!! — DRAGON 32 ADVENTURE!!

Peacehaven, Sussex BNS BNA. Tel.(Q7914) 81637
Please ring for details

All prices are inclusive Return of post service

HOBHOUSE COURT, 19 WHITCOMB STREET WC2

WHY NOT TAKE OUT A SUBSCRIPTION?

You can have Popular Computing Weekly sent to your home for £19.95 a year. This will cover the cost of
the magazine, postage and packing.
Fill in the coupon below and keep yourself up to date week by week.

subscription(s) to Popular Computing Weekly.

| enclose £ subscription(s).
Please make cheques payable to Sunshine Publications Ltd.
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You can have Popular Computing Weekly sent
to your home: the subscription rate is £19.95 per
year, for addresses in the UK, £37.40 overseas.

How to submit articles
Articles which are submitted for publication
should not be more than 1000 words long.

All submissions should 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 return
every submitted article, so please keep a copy.
Accuracy
Popular Computing Weekly cannot accept any
responsibility for any erors in programs we
publish, although we will always try our best to
make sure programs work,
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Editorial

The question of software copyright is
rearing its head again. Atari has
started a campaign against programs
which allegedly infringe the copyright
of its Pac-Man game.

As part of that campaign, Atari is
seeking an injunction against Com-
modore. Atari is alleging that Com-
modore's game Jellymonsters is an
infringement of copyright.

Other software companies, such as
Bug-Byte, A and F Software and
Micropower, have also been
approached by Atari.

There could be severe repercus-
sions for the software industry, if any
of these cases come to court. If the
court decides that copyright subsists

‘in computer programs, and/or in the

images reproduced on a tv screen
(PCW, August 5), then companies will
be forced to develop more original
games. Imitations of successful
arcade games such as Space Invad-
ers will no longer be acceptable.

The establishment of a precedent
for software copyright can only be
good for the industry. Software firms
and writers alike will finally know
where they stand in regard to the law.

Next Week

Can you save Beta
Strigidae from attack by wingod
reptiles — find out in Pteragon, a
new game for BBC
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Our classifieds

are faster.

Do you want to sell your computer and
buy a bigger and better one?

Have you ever thought of trying to
make some money out of selling tapes of
your own programs?

Whatever it is you want to buy or sell
why not use our classified pages?

It has to be better than waiting for up to
nine weeks to get into one of the old
monthly magazines.

Not only that, but our rates are very
reasonable.

For private individuals it only costs 20p
per word, with a minimum of 10 words.

We can make it so cheap because we
charge companies using the classified
columns 40p per word.

The classified pages can be used for
semi-display advertising.

The cost for this is £10 per single
column centimetre, with a minimum
charge of £30.

All copy for the classified pages must
be pre-paid. (You'll find a handy form on
page 25)

Cheques and postal orders should be
made out to Popular Computing Weekly.
Your advertisement should arrive at least
two weeks before the publication date.

If you have any queries regarding
Classified or semi-display
advertising please call
Alastair Macintosh on
01-930 3840

Popular Computing Weekly.

The fast one.

POPULAR COMPUTING WEEKLY




News Des kK

@1-93@ 3271

Spectrum
software
converter

IT is now possible to run ZX&81
software on the ZX Spectrum.

The new software conver-
sion device is called the Slow-
loader and is manufactured by
East London Robotics.

The hardware/software
combination is easy to use and
allows ZX81 software casset-
tes to be loaded and correctly
interpreted by the Spectrum.

A small printed-circuit
board is plugged into the /O
port on the rear of the Spec-
trum. The Slowloader
machine-code routine is then
loaded into the Spectrum in
the usual manner. The ZX81
cassette is then loaded through
a socket on the Slowloader
circuit board, rather than
through the normal cassette
port.

Mark Vellacott of East Lon-
don Robotics explained that
the device converts the ZX81
coding as the tape is loading.

“The Slowloader,” he said,
“handles string arrays intel-
ligently — converting them to
Spectrum characters — and
will also successfully cope with
ZX81 machine-code programs
providing they do not alter the
screen display or define new
variables.”

The Slowloader will cost
about £10 and will be available
from the beginning of Septem-
ber.

Further information from
East London Robotics, Fin-
landia House, 14 Darwell
Close, East Ham, London E6.
(Tel: 01-471 3308).

Trevor Sharples, former Laserbug

editor.

Laserbug tackles

its problems

LASERBUG, the London and
South-East BBC microcompu-
ter user group has appointed
its first full-time co-ordinator.

Paul Barbour is to be the
new organiser who will pro-
duce the group's monthly
magazine.

He will replace Trevor Shar-
ples who has resigned from
editorship of the newsletter.

Trevor Sharples told Popu-
lar Computing Weekly that he
is now no longer connected
with the group having been
“forced to give up the club
because of time considerations
and personnel difficulties™.

Only two of the monthly
issues — April and May —
have so far been received by
the group's 2000 members.
Paul Barbour explained that a
joint June/July issue was being
sent out. A joint August/
September issue is to follow.
He said that every member
would have their subscription

Paul Barbour

extended by two months to
compensate for the delay.

Laserbug will continue to
operate from its mailing
address — 4 Station Bridge,
Woodgrange Road, Forest
Gate, London E7. There are
no plans for Laserbug to have
a telephone installed.

Computer grant
double boost

INDUSTRY has been given a
£37m boost in two new
schemes to help it to adopt
computer aided design equip-
ment.

Information Technology
Minister, Kenneth Baker,
announcing a £12m plan, said
that the need for such invest-
ment was urgent. Under this
first scheme, up to a third of
the cost of such technology
will be met by the govern-
ment

A further £25m is being
provided by the EEC.

Sinclair gets going

SINCLAIR Research is giving
financial help to a campaign to
help create jobs from private
enterprise.

The company is contributing
£1000 of the £10,000 prize
money offered to the winner
of the Daily Star newspaper’s
‘Get Going' competition.

The ‘Get Going” winner will
be the individual who comes
up with the best idea which
could lead to the setting up of
a successful small business and
the creation of job opportuni-
ties.

The first prize winner will

receive £5000 to help ‘get
going', and the next 25 win-
ners will each receive £200.

Other contributors to the
five-figure ' prize money in-
clude British Petroleum, The
Confederation of British In-
dustry, National Westminster
Bank, Plessey, Sainsbury’s
and the Science and Engineer-
ing Research Council.

The competition closed on
August 31 and the winners will
be announced in mid-
September,

The campaign has received
over 4000 entries.

Commodorein

copyright
contest

COMMODORE is to contest
the Atari claim of infringe-
ment of the Pac-Man copy-
right.

The statement from Com-
modore Business Machines
(UK) Ltd says: “There are
several grounds which are con-
troversial in the Atari claim
and Commodore is contesting
the case.”

In an independent survey
recently conducted on behalf
of Commodore, the reactions
of potential purchasers, under
17 years of age, to the Vic20
Jellymonsters and Atari 400
Pac-Man were compared.

A Commodore spokesman
said: *Initial results suggest
that on several parameters,
including graphics, sound and
enjoyment, there is an 80 per-
cent preference amongst con-
sumers towards Jellymonsters.

“This tends to conflict with
the claim of Atari Internation-
al (UK) Inc that Commodore
Business Machines (UK) Ltd
is in conflict with consumer
interests.”

Atari is pressing ahead with
its claim for an injunction
against Commodore to stop
sales of Jellymonsters.

A spokeswoman for Atari's
advisers said: “There will be a
hearing in October, when
Atari will claim injunctive re-
lief against Commodore.”

ChangeinVic
software policy

COMMODORE has adopted a
policy of linking its Vic car-
tridge software to well-known
personalities or institutions.

The first of these available is
Mastermind, marketed by
arrangement with the BBC
and with questions set by the
BBC Mastermind co-
ordinator, Boswell Taylor.

Next month will see a cook-
ery package from Robert Car-
rier and a personality testing
program from Professor
Eysenck.

Future plans involve a ver-
sion of Ask the Family, again
by arrangement with the BBC,
and a link-up to produce edu-
cational software in conjunc-
tion with the publishers, Hod-
der and Stoughton,
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ZX SPECTRUM OWNERS

UPGRADE YOUR 16K SPECTRUM TO A FULL 48K
WITH OUR FULLY ASSEMBLED AND GUARANTEED

MASSIVE

32K RAM

MEMORY EXPANSION
SIMPLE TO FIT. SUPPLIED WITH FULL INSTRUCTIONS

FULLY INCLUSIVE PRICE

£20.08 i o e i

KEMPSTON (MICRO)
ELECTRONICS

SEE US AT THE
PERSONAL COMPUTER

introducing the WORLD SHOW!

ZX81
KLIK-KEYBOARD

My
This is a full, forty key moving 'tﬁn Ay
keyboard with real keys that < NEW z
fits in the recess left after o

peeling off the existing ‘touch

sensitive’ membrane keypad.
It offers the following advantages

@ Fits onto the ZX81

@ Positive feedback from keys

@ No trailing wires

@ No special case needed

@ Elegant design with two colour legends

This is a most attractive keyboard which will enhance the
appearance and improve the performance of your ZX81. Why
pay more for an oversized keyboard?

41 Key version now available at £26.50. Extra key can be used to

give a repeat facility with repeat key kit.

Cheques/Postal orders made payable fo:
KEMPSTON ELECTRONICS, 60 ADAMSON COURT,
HILLGROUNDS ROAD, KEMPSTON,

BEDFORD MK42 8QZ.

Other ZX81 products include keyboard two-tone Bleeper £8.95
built, keyboard repeat key kit £3.95 + postage on both items.
ZXB1 kiik-keyboard kit at £22.50, fully built at £26.00. Please add
70p for postage. Delivery 21 days from receipt of order. SAE in

all correspondence please.

i AN
ZX - PANDA >
16K-byte EXPANDABLE RAM .- ZX81

FEATURES INCLUDE
CONTOURED TO ZX81 FOR STABILITY. 'POWER ON' LED. NEAT,
COMPACT CUSTOM CASE. EXPANDABLE INTERNALLY TO 32K BY
USING EXPANSION MODULE. SIMPLY PLUGS IN. NO EXTRA POWER
REQUIRED. FULLY ASSEMBLED, TESTED AND GUARANTEED
FULLY INCLUSIVE PRICES:
ZX PANDA 16K RAM £25.00
ZX PANDA 16K EXPANSION £19.95
GIANT PANDA (the two together) 32K £39.95
Allow 28 days delvery
Send now 1o
STONECHIP ELECTRONICS
UNIT 4, HOSKINS PLACE, WATCHETTS ROAD
CAMBERLEY, SURREY. TEL: (0276) 681131
MAKE CHEQUES OR POs PAYABLE TO: STONECHIP LTD

SEE US ON STAND 214 AT THE PCW SHOW, BARBICAN
9-12 SEPTEMBER

¥ W ZX-Spectrum software!!
ORBITER — Utra tast mischiss-cods Detasges-style arcade oo for
e -Spechuem Full eSOty waenen rEvend Sma DOFER

and Wyperpars Mutanis, bemsssify lpeders Bemdery wiz  phut tait

eTplosive sctiea o8 This smanng game Oaly £5 95

CADUND ATTACK || — Amagitg artade SCUGE W8 M5 SUpEr) impiemania

noa ol Scramble tar By IX-Spertrem Fly your igaceship troogh The

coves dodgeig mitgies and desvoynq e cemps Lisan bomis rocks!
wat brilliant colour graghics make Bis ome of B bei! Sosthium pios
%

"ZX 16K SOFTW,
O “STARTREK" £4.95 ZX-ARCADE ACTION!!

16K STARTREK. Exciting space adventure game including

kiingons starbases, phasors, 8x8 galaxy, 4 levels of play NEW!]
long- and short-range scanners, etc. . = R “MUNCHER!!" £5.95

At last! Pac-man for your ZX81, full feature arcade game

: including 4 types of monsters, high-score, 10 skill levels, etc.,

O “SUPER-WUMPUS" £4.95 | allentirely in m/c code.

16K SUPER-WUMPUS: Can you hunt and catch the myste- r W "

rious wumpus in his underground labyrinth? Intriguing under- L] 3 .SPACE INVADERS £4.95

ground adventure. This version is simply the best yel, features include 3 laser
bases, high scorer, bonus points, alien motherships, authentic

space invader movement and ever-increasing speed, 10 skill
levels.

O “GRAPHIC GOLF” £4.95

18K GRAPHIC GOLD: Test your golfing skills on the
computer's 18-hole golf course, each hole is different and is
graphically displayed on screen, many hazards including
lakaes, streams, rough, etc.

O “GAMES PACK 1" £4.95

16K GAMES PACK 1: Fantastic value for money, nearly 50K
of programs on one casselte, Five games including “Real
Time Graphic” Lunar Lander Starwars, Hammurabi, Mine-
field, Mastermind.

O “ASTEROIDS" £5.95

Authentic representation of the arcade game with left, right,
thrust and fire controls, 5 levels of play and alien spaceships.
FASTEST! version available.

O “ALIEN-DROPOUT” £5.95

Can you stop the aliens from building up in their launch chutes
before they drop down and destroy you. Exciling NEW arcade
game.
Cheques/POs payable to "SILVERSOFT"
TICK BOXES REQUIRED

Two or mora deduct £1.00

SAE FOR CATALOGUE

lenciose achequePO RorE ..o
ZXA1, SPECTAUM AND BBC SOFTWARE WANTED
EXCELLENT ROYALTIES (Probably the best ardund)

SILVERSOFT LTD (Dept. PCW)
20 Orange Street
London WC2H TED

ACOrESs. ....ccoree e
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Wash a matter
with you baby?
In PCW July 29 Mr Vale

responds to an earlier letter
of mine regarding the merits of
the BBC micro and the ZX
Spectrum. He implies that the
Spectrum, at its price, can
satisfy computer enthusiasts
needs.

Some, people may prefer the
Spectrum and [ will not deny
that it offers many fine fea-
tures at an economical price.
However, there are other peo-
ple who consider it worthwhile
paying more for the BBC mic-
ro’s adaptability and extra
computing facilities.

1 had not thought of controll-
ing a washing machine by my
BBC, but Michael Vale has
just given me a good idea.

R Lober

Rivendell

13 Pwll-y-min Crescent
Peterston-super-Ely
Cardiff CF5 6LR

Mown down
by moans?

am writing with a moan or _

two about the Screen $ func-
tion on the Spectrum.

This function is not satisfac-
torily explained in the manual.
When used, it will yield a null
string for any graphic symbol,
including user defined ones,
making the use of these sym-
bols in games almost pointless.

There is also a bug with the
following program:

10 PRINTAT0,0;"+"

20 LET X=5

30 LET X=X+CODE SCREEN § (0.0)
40 PRINT X

This will give an answer of
42, not 47 which is the correct
answer. But, if you change line
30 to:

30 LET X=CODE SCREEN % (0,0)+X

the program works. Note that
the bug has nothing to do with
the brackets.

My second moan is about
your editorial. Does the per-
son who writes it work for
your magazine? The points
raised are very interesting and
I agree with many of them, but
you do not follow vour own
example.

In PCW July 29 your edito-
rial made the point about old

Letters

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

ideas being “re-hashed” and
submitted. In that very issue
there is a mastermind prog-
ram. Now, if there is a ZX81
owner in the world who has
not already seen 20 master-
mind programs in various pub-
lications, I would like to meet
him.

On page 19 of that issue
there is a maths quiz program.
Again, this is a (yawn) well
tried program. On page 15
there is a program to define
Spectrum graphics. An almost
identical program appeared in
the previous issue.

In your defence, you have
published some excellent
routines for the Spectrum (eg
the 3D graphics in issue 12)
but I feel you do tend to
preach somewhat.

PS. 1 would contact the
other PCW. Twice they have
said to have “World exclu-
sive” reviews of machines
which your magazine had
already reviewed ie Spectrum
and now the Dragon.

Stephen Kelly

50 Hinton Crescent
Appleton

Warrington WA4 3DF

You are quite right, we do not
always follow our own exam-
ple, but we do try. In the case
of Open Forum programs we
have been encouraging readers
to be more original and adven-
turous in their ideas. But, the
majority of programs that we
receive are still based around
common games such as master-
mind. Rather than disappoint
all these readers, we publish a
few of these types of games
together with as many new and
interesting programs as possi-
ble.

Or just a white
elephant at large?

ike many microcomputer
users, | own a teletext tv
receiver. Now you may be
aware that both the ceefax and
oracle services broadcast tele-
software. Unfortunately, it is
limited to that overpriced
never delivered BBC compu-
ter.
To date, only 14,100 model
A and only 9,600 model B
BBC computers have been dis-

tributed (a fact verified by the
computer newsletter published
on page 705 of ceefax). Surely
such a piffling amount is not
enough to ensure a monopoly
in the telesoftware output.

Why can we not see exam-
ples of pages written in Sinc-
lair Basic, surely the most
widely used languague in the
home computing world. After
all, half a million ZX81 com-
puters and more than 20,000
Spectrums have been sold
already in this country.

I am quite sure the BBC will
say that they do not have
enough pages on their teletext
service to cater for any other
software. The real reason
being that they are unable to
admit that their computer is
rapidly becoming a white
elephant in the light of the
excellent low priced compu-
ters being produced, and
under development.

Could you not ask your
readers to pester the BBC with
a view to getting such prog-
rams broadcast. After all, we
are missing out on a fantasti-
cally useful service. The prog-
rams which I have painstak-
ingly transposed to Sinclair
Basic seem to be of very high
quality.

Nigel Cummings
486 High Street
West Bromwich

If you read PCW July 29 you
will see that Sinclair are de-
veloping a Prestel adaptor for
the Spectrum. It will cost less
than £100 and should be avail-
able in the first half of next
year. Consequently, there will
also be a range of Spectrum
telesoftware available next
year.

Software manufacturers can
sell their programs through
Prestel by contacting British
Telecom on Freephone 2043,

Log jam brings
cash rewards

In response to the many
queries which, I understand,
your magazine has received, I
would like personally to ex-
plain the current delivery
situation for our new ZX Spec-
trum personal computer,

The gemeral public's re-
sponse to our new computer
has far exceeded our expecta-
tions and we have been
‘swamped’ with orders, This,
and some small initial produc-
tion delays, have led in turn to
considerable delays in deliv-
ery.

Regrettably, many of our
customers may have to wait up
to 12 weeks, from our receipt
of their order, for delivery of
their Spectrum. We are writ-
ing to them all to apologise for
the inconvenience and to offer
them the chance of an immedi-
ate refund.

For those customers who
continue to wait, we shall be
sending out with each Spec-
trum, in compensation for the
delay, a £10 voucher, which
can be used in part-payment
for a ZX Printer or to buy a
complete pack of five rolls of
printer paper.

We are also providing cus-
tomers with a new demonstra-
tion tape containing:

trates user defined graphics.

3) A series of illustrative programs —
Bubble Sort, Evolution, Life, Monte
Carlo and Waves.

Finally, I would like to
assure you and all our custom-
ers that the initial problems
with the Spectrum have now
been completely overcome.
Production is running smooth-
ly at 5,000 units per week and
will rise sharply over the com-
ing months. We are confident
that our present backlog will
be cleared by the end of
September and hope that you
will see current delays in the
context of our successful deliv-
ery of more than 500000 com-
puters in the last two years.

Clive Sinclair
Sinclair Research Ltd
23 Motcomb Street
London SW1X 8LB

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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ou are a marine engineer, working on

the Yoshima oil rig in the North Sea.
Your main task is to carry out underwater
inspection and maintenance of the pipe
lines carrying the oil from the rig to a
refinery in Scotland.

Instruments monitoring the oil flow indi-
cate that the main pipe line has sprung a
leak, about 1000 metres away from the
Yoshima rig. You are despatched in a
propeller-driven diving bell to investigate
the leak.

Cruising just above the pipe line, looking
for the tell-tale black wisps that denote a
leak, you suddenly become aware of a
strong smell of smoke. Turning round you
see that your engine has caught fire.
Grabbing the chemical fire extinguisher
from under your seat, you douse the
engine in a mass of foam.

With the fire out, the immediate danger
is over, but the engine is a twisted heap of
bumnt-out wire and metal. You are trapped
on the sea-bed.

Fortunately, the diving bell is equipped
with an aqualung and a wet-suit. However,
as you are putting on the agualung you
notice that the air cylinder seems strangely
light. On checking the cylinder's gauge,
you discover that it is virtually empty.

With the air inside the diving bell starting
to become stale, you have few choices.
Entering the air lock, you flood it with water
and open the outer hatch. You must
attempt to swim to the surface before your
air runs out. But, if you rise too fast you will
suffer from “the bends” and die from
decompression.

When you have loaded and run the
program, a man in a wet-suit will appear on
the screen. Two dials will also appear on
the top of the display, indicating your depth
and the amount of air you have left.

Type “@" to use your flippers. This uses
more air, but doubles your speed.

You must watch out for shoals of fish
and clumps of seaweed on your way up.
Hitting either of them will delay your
ascent.

A flashing square appears beside the
oxygen dial when your air supply is almost
exhausted. The key to the game is to keep
rising slightly faster than your air supply
diminishes.

If you reach the surface, the computer
will tell you how long you took and give you
a percentage score based on your time
and your remaining air. My best score so
far is 63 percent. Can you beat it?

A new game for 16K
Spectrum by Simon Lane
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STOP PRESS |

J US T A R R I VE D 1 Fully Assam?ﬂe‘f C'SEJEE Guaranteed

TASK FORCE SOUTH
THE BATTLE OF THE

FALKLAND ISLAN DS FULLY INCLUSIVE PRICE
SE N SAT' O NAL ' £39.95 Allow 10 days delivery I

Tandem
EXPANDABLE EXPANSION UNIT

PLUGS DIRECTLY INTO YOUR VIC-20
GIVES 3+1 EXPANSION SLOTS
AND ADDITIONAL ROM SOCKET

CAN BE FURTHER EXPANDED

You can take control of the troops fighting for I
Goose Green — direct the defence of the
fighting ships — order the Harriers into attack
on the enemy guns.

Capture Port Stanley FULLY INCLUSIVE PRICE
The first of our amazing new series of £34.95 Aliow 28 days delivery
authentic war games.
Send now to:
Startling adrenalin raising realism sﬂﬁHE‘E ﬂggk.ﬁ%rﬁﬂ'ggs
for only £8 post paid. WATCHETTS ROAD, CAMBERLEY
SURREY. TEL: (0276) 681131 I

Stellar Services

8 Fir Tree Vale, Leeds LS17 TEY I See us on Stand 214 at The PCW Show, Barbican, 9-12 September
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MEMORY EXPANSION
PLUGS DIRECTLY INTO YOUR VIC-20

MAKE CHEQUES OR POs PAYABLE TO:

VG20

MASSIVE
16K RAM

OR MOTHERBOARD

STONECHIP LTD

Push your Sinclair tothe limit

ARCADE GAMES

GOBBLEMAN — Escape lrom munching
ghosis to eat powerdots and then gobble
up the ghosts, Similar to classic arcade
game £3.95

NAMTIR RAIDERS — High-speed, quick
action arcade game with four separaie

groups of altackers. £3.95
GALAXIANS — Swooping atfackers explosions and
personalised scoring, £3.95

6
TIES:
GAME FOR YOUR ZX81 Lg’m”g
OR SPECTRUM 2o Brogramme :

igolo. gosubl. pragram merge. string
finding and replacement. £5.95

IZX CHESSII SPEC BUG — A 30 in 1 machine code tool and

disassembler for your IX Spectrum, £6.95
A new improved version, with a faster response
P ASSEMBLER — Full edilor assambler and monilor

time, seven :l'!hlf.‘:!';i:lf.'}?ﬂ',' analysis optionandin giving an extremely powerlul (ool tor whiting and
addilian a recommended move option. £9.95 running machine code programs on your ZX81apd
Spectrum. Includes usermanyal, £9.95

X CHESS | ZX BUG — A 30in 1 machine code tool and

disassembiler for your ZXB1
Very popular machine code program, with six " i

levels of play and an analysis option. Available
for ZX81. £6.50 LQW ADDITIONAL

\ ZXTKCHESS cOS' RAM PACKS

Us * Anincredible gamein 1K 16K Aam Packs £20.50
P 32K Alam Packs £38.95

I
foronly £2.95 64K Ram Packs E84.05

ZX81 £x

ENT
g P‘D\(’EAMEE RE 2
bo

52 (SUAND
W {Adveniure )

While on areconnaisance
mission your plane loses control and you ara
forced toland. Can you survive and escape
with the island's hidden secret? £8.00

PLANET OF DEATH (Adventure &)

You find yourself stranded on an inhabiled
alien planel. Can you reach your shjp and
escape? £5.00

INCA CURSE (adventure &)

In a jungle clearing you come across an
ancient Inca temple, Your mission fo enter
coliect the treasure and escape alive. But
beware! Includes a cassetle save routine. £6.00

SHIP OF DOOM (Adventura Gi

You are unavoidably drawn to an alien cruiser
Can you reach the control room and free
yourseif? Or will they get you first? Includes a
casselte save routine. £7.00

ZX FORTH

Supplied on casselte with editor casseltie,
user manuals and keyboard overlay ZX Forth
combines the simplicity of basic with the
speed of machine code all for only £35.00.

ALWAYS AHEAD WITH ZX81/SPECTRUM SOFTWARE
Cheques & P.O. made payable to: Artic Computing Limited
Please state whether your order is for ZX81 or Spectrum

' 396 JAMES RECKITT AVENUE,

= * k 4
U ‘a_a-*-J HULL, N. HUMBERSIDE, HU8 OJA
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~Street Life

Born in a pub
brewed in
a kitchen

David Kelly talks to David
Paterson, a founding
partner of Silversoft.

David Paterson is a voluble Glaswegian
with a wrist watch that plays Scotland the
Brave. He is also one of the partners in the
software company, Silversoft.

After leaving the University of Strath-
clyde he worked first for a shipyard and
then for a brewery. "l found the product
much more satisfying.”

The Silversoft venture began as a hob-
by. "'A buddy and | were sitting in a pub,”
he explained, “thinking we must get a
computer and trying to work out how to pay
for it. So we thought we'd write some
programs for the ZX81."

This was in the summer of 1981. “Some
of the software at that time was abysmal
and we thought we might be able to do
better.”

The first game they wrote was a 16K
version of Star Trek. ""The big day came.
We made the tapes, placed the adverts
and sat back biting our nails, waiting to see
what would happen.

“And then the money started rolling in
— we were staggered by the response.”
They recovered the cost of their advertis-
ing in the first week.

At first we recorded all the tapes in my
kitchen at home. | was working all through
the night knocking the things out and then
doing a full-time job in the daytime. We
soon realised that the tapes would have to
be manufactured professionally. | was
down to six and a half stone and couldn't
go on.”

Silversoft had 500 tapes made. The
tapes sold quickly and the business has
never looked back.

The company specialises in games
tapes for the home consumer. David does
not think that there is a business market for
the ZX machines and thinks most utility
programs are a waste of time. “They don't
do anything you couldn't do quicker on a
piece of paper. That's why we make
games — besides, it is fun.”

David reckons there are three types of
software manufacturers: dedicated profes-
sionals in it for the money, enthusiastic
amateurs out to spread the word about
computers, and egotistic technocrats who
think it is fiashy.

“I'll let you guess which | think | am,” he
grinned.

David Paterson

“Despite our different approaches we
have all got the same problems. Our single
biggest worry is piracy. There is rot a lot
you can do about it either — apart from
keeping your eyes open. It is particularly
annoying to look in the classified ads and
see the program you spent six weeks
writing being sold under a new name at
half the price.

“Recently we have been noticing the
effect of software libraries. They buy our
tapes and then rent them out. All perfectly
legal, but, in the end, the user loses out.
What is the point in trying to write a good
program only to have it bought by the
libraries and loaned out?"”

Another major concern at the moment is
the proliferation of machines. “All the main
electronics companies are jumping on the
bandwagon and launching new products,
often with no software back-up. A machine
is useless without programs to run on it.
Most software companies will not have the
resources to cope with all these new
micros.

“Everyone thinks there are big profits to
be made in software — one magazine
recently suggested in its editorial that it
costs 22p to produce a tape. This just isn't
true.

“Suppose the price of the cassette is £5.
Post and packing — about 40p — and VAT
— 75p — comae off first. The tape probably
costs 60p to produce, including the cost of
the insert and instructions. And one can
expect to pay 20-25 percenl royalties —
say £1.25.

“That only leaves £2. From that comes
handling charges and advertising. A com-

pany can easily spend more than £1500
per month on, say, six half-page ads. To
recoup that cost, you would need to sell
more than 750 tapes each month.

“Then there are hidden costs like rent,
rates, electricity and telephone. Finally
there is kit. We have two ZXB1is, two
BBCs, two Spectrums and umpteen tape
recorders. We burn them up like they're
going out of fashion — you have got to
have at least two of everything in case one
blows up.

“So far we haven't begun to consider
profit.

“At any time we have a considerable
investment in tapes and, in a market that
changes as quickly as this one, it is quite
easy to burn your fingers. When the
Spectrum came out all our ZX81 stock
died.”

Drop-out

The games that Silversoft now produce
are mainly versions of well-known arcade
programs. New games apparently do not
sell — people always go for the devil they
know. “We had a great game called
Drop-out,” said David, “and it did just that
— because no one knew what it did.”

Now that Atari are beginning to take
action over alleged copyright infringe-
ments, software companies may be forced
to produce more material based on their
own original ideas. ““If that happens,” says
David, “marketing will become the big
prablem.

“The law in this area is very confused.
We even had one guy who said we
ripped-off his program by using the com-
mands Back, Forward, Left and Right.
What are we supposed to use — Retreat,
Advance, Port and Starboard?

“You have to accept that the copyright
uncertainty is part of the game. We hope
that it is OK providing the program is not
an exact copy — it is the nature of the
industry.

“There are lols of different versions of
most games — but some are far superior
to others. We just have to make sure that
ours are some of the superior programs.”

What’s happening

Thames Valley ZX81 and Spectrum
User Group is being formed to cover
Slough, Reading, Windsor and Bracknell.
Those interested should contact Richard
Shepherd, 22 Green Leys, Maidenhead,
Berkshire (Tel: 0628 21107).

Interschool Christian Fellowship runs a
selection of micro adventure holidays.
Contact Mrs K Bacon, 26 Mays Road,
Wokingham, Berks (Tel: 0734 792569).
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Peter Gerrard takes a
comprehensive look at the
Commodore 64.

n appearance the Commodore 64 is very

similar to the well-known Vic20. It has the
slightly layered keyboard seen on the new
Vics. The four function keys are also there.

Similarly, the by-now familiar and oft-
imitated - Pet graphics symbols are all
there.

Most micros that have been announced
over the last few months, and there have
been many newcomers on the scene
lately, have been remarkably similar in
performance and price. No new outstand-
ing features have emerged in any of them.
Even the Spectrum, subject of such furore
around the industry when it first appeared,
has now lost some of its initial glamour.

The Commodore 64 has a number of
capabilities that make it stand out, but in
the long run the deciding factor will be the
price. The reason why the ZX81 did so well
was its extremely low cost.

Commodore will be pricing the 64 at
-around £299 plus VAT, making a total
of £350. This compares with a price of
£199 plus VAT for Commodore's Vic20.

No computer, other than the BBC micro,

has attempted to come to grips with
musical synthesis on a big scale. Even on
the BBC machine, envelope shaping is not
the easiest of tasks. Admittedly you could
pay £15000 and acguire an amazing
purpose-built machine, but the home mar-
ket has been lacking such features, until
now.
The Vic20 started the trend, with three
voices and a white noise generator. Clive
Sinclair took a step backward with the
‘Spectrum’s Beep, but the Commodore 64
redresses the balance.

Inside the 64 is a chip known affec-
tionately as Sid (Sound Interface Device?).
It is this chip that controls all sound output
on the 64, and it has some quite remark-
able powers. Basically, you have control
over three independent voices, each of
which has the following capabilities:

1) A nine octave range from 0.059Hz to
3.9Hz, in steps of 0.059Hz.

2) Four different waveforms (sawtooth,
triangle, variable pulse and noise).

3) Amplitude modulation and ring modula-
tion.

4) Programmable addressable envelope
generator.

5) Oscillator synchronisation.

There is a programmable filter, indi-
vidually selectable for each voice, and, as
on the Vic20, volume control from within
the software.

Using the accompanying documenta-
tion, which in its preliminary stages at least

Reviews

Will you sti

looks very good, control of the sound is
guite easy. Certainly true synthesis is not
at all difficult. You will soon have the
living-room reverberating to the Branden-
burg Concerto, or Goody-Goody Two
Shoes for that matter.

You can achieve very close approxima-
tion to the timbre of a whole host of
musical instruments, several of which can
be played at once. | suspect that it will not
be too long before Commodore, or some-
one else, comes out with a superb piece of
softiware to facilitate the production of
musical pieces. Our News Desk will keep
you informed of any developments.

Most micros coming on to the market
make great play about their graphic capa-
bilities, both in terms of resolution and
colour. It is, of course, possible to buy
add-on packages to enhance existing fea-
tures, but it is the basic machine that
counts. The Commodore 64 has an im-
pressive performance in this field.

Full resolution is 320 by 200 pixels,
using a 40 column by 25 row screen. Thus
teletext is now at your command, providing
someone brings out the appropriate inter-
face.

As with the Vic, making your own high-

enowil’'m

resolution characters can be done with the
aid of data statements from within a Basic
program. You create your characters on a
matrix grid of 24 by 21 pixels. The charac-
ter that occupies that space is known as a
sprite.

On any given horizontal line you can
have up to eight sprites displayed. But, by
careful use of the interrupt capabilities of
the video controller, you can have as many
as 256 sprites displayed simultaneously
on the screen.

Quite superb graphical displays can be
produced. To list just some of the capabili-
ties of the video controller: positioning of a
sprite is done by specifying an X — Y
register, there are routines for expanding
sprites and filling in the background,
routines for collision detection, and so on.
No longer need Tempest be restricted to
the amusement arcades.

e Commodore 64 has 16 different
colours which can be displayed on the
screen at once. At full resolution, two
colours can be displayed per 8 x B pixel
area. At half resolution (160 x 200), you
can have four colours per 8 x 4 pixel area.
In the time allowed it was impossible to

American Commodore 64 model shown at 3rd International Commodaore Computer Show, June 3-5.
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puf the 64 through its full paces, but we did
discover that it can support a large number
of peripheral devices. With cassette inter-
face, serial interface and B-bit parallel user
ports on board, this is hardly surprising. In
addition, it has memory expansion and
cartridge ports, and is capable of support-
ing two joysticks and four paddles. It can
also handle any of the existing Vic
peripherals.

Even more exciting, the 64 can run any
software written for any other 40 column
Commodore machine. This is done quite
ingeniously, by altering the memory map-
ping system.

Reviews

other microcomputers attempting to enter
the market.

The 64 has 20K of Rom on board,
including 8K Basic and 8K Kemnal as in the
Vic, and 64K of Ram. Of this Ram, 40K is
directly useable from Basic, with the top
24K being accessed from within the
machine code. Even if you know nothing
about machine code, 40K is sufficient
space to roam around in.

However, the 64 does have one major
failing. Why, oh why, does it still have
Basic 2.0 on board?

Basic 4 has been around for quite some
time now, and Basic 5 has been rumoured
for almost as long. So why on earth stick to
an old, outdated version of the language?
Admittedly, it is not going to make any
difference for a lot of applications, but |
thought we had said goodbye to garbage
collection long ago. Oh well, we must
assume Commodore has its reasons.

Summary

The 6502 has been and gone. We are left
with its offspring to provide us with a quite
superb machine. Despite my one major
grievance over Basic 2, | have no real

Commodore 64 soon to be on sale in the United Kingdom.

An outstanding feature of the 64 is that it
can accept a second processor (eg a Z80),
which allows you to run CP/M-based soft-
ware. This is quite good — as we have
said before, any microcomputer is really
only as good as the software that is

available for it, so the more software the
better.

Software advantage

There is a vast array of programs for the
Pet written in Basic. Now that we can also
gain access to CP/M software as well, the
number of packages already in existence
for the Commodore 64 is enormous. This
will give it significant advantages over

hesitation in recommending the Commod-
ore 64 to anyone. It will cost slightly more
than some of the other new micros, but the
extras you get more than make up for this.

The 64 already has a rich ground-base
of software. It is easy to use for anyone
remotely familiar with Commodore's own
implementation of Basic, and the new
facilities are all straightforward enough.
The documentation is adequate, and may
be even better when the final model
appears.

We were originally told to expect a
delivery date of January 1983, but it looks
like Commodore is making great efforts to
bring this forward by a few months.

ZX-Galaxians

Artic Computing, 396 James Reckitt
Avenue, Hull.

ZX81, 4K, cassette.

Price.; £3.95,

ZX-Galaxians is based on the arcade
game of the same name. The program
loaded first time in about one and a half
minutes and runs automatically.

After the title and copyright message
appear, there follows a description of the
game.

It starts after pressing any key, upon
which an array of four rows of eight
Galaxians appear, along with your base.
The Galaxians each score 10 points in the
convoy, and 20 when they dive. Unlike the
arcade version there is only one type of
Galaxian, represented by the letter V when
in convoy, or by three pixels when diving.
Your base is formed from several pixels, it
is moved by pressing 5 and 8 and 0 fires.

The graphics are adequate but crude
and there appears to be no relationship
between your score and the speed and
frequency of the diving aliens. The ‘con-
tinuous status report’' referred to on the
cassette inlay is just a box displaying the
score, hi-score, base count and instruc-
tions. This takes up most of the right-hand
quarter of the screen and would be better
dispensed with and replaced by more
imaginative graphics.

Each player is given three bases. When
hit by a Galaxian missile, the base disinte-
grates in a suitably graphic explosion.

The top scorer can input six letters or
numbers of his choice, enabling him to
satisfy his desire for temporary immortality.

The game is also available from W H
Smith, paired with a program called Sword
of Peace, price £4,95,

Sword of Peace is a text-only adventure
game, written in Basic and is extremely
slow, even in the Fast mode.

The object of this game is to collect four
‘Objects of State’ from a four-level castle.
You are allowed a number of spells with
which you can destroy evil monsters. Each
time you cast a spell, or a spell is cast
against you, a certain amount of energy is
lost. If your energy decreases below zero,
you die.

Summary

ZX/Galaxians is smooth-running and diffi-
cult, despite faults. One would be hard-
pressed to describe it as imaginative,
though.

Sword of Peace is interesting for five or
six games but, with its lack of speed and
text restrictions, it soon becomeas boring,
although it has novelty value.

The decision whether o buy one game
for £3.95 or two games for £4.95 is yours.

AE
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Open Forum

Open Forum is for you to publish your programs and ideas.
It is important that your programs are bug free before you send them in. We cannot test all of them.
Contributions should be sent to: Popular Computing Weekly, Hobhouse Court,
19 Whitcomb Street, London WC2H 7HF.

How to contribute

Binary

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
m 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.

Plotter

on Spectrum

This program enables the ZX Spectrum
user to be able to draw a picture of his own
design on the 256+175 pixels available to
the user.

The controls are as follows:
S: Clears the whole screen.
QWE
A D: Movement keys, move curser on
screen in direction Z C of key being
pressed in relation to the S key.
Y: Pressing this key makes the computer
ask you for the radius of a circle around the
curser.
U: This key when pressed allows you 10
change the colours of Border, Paper, Ink
while still running the program.
O: Allows you to move the curser around
without leaving a trail.
I: This key returns the curser to normal
mode so that it again leaves a trail.

on Spectrum
For ZX81 and Spectrum users this prog-
ram, which gives the binary and hexade-
cimal conversions of a decimal input,
should be useful for both graphics and m/c
needs.

In the Spectrum manual, chapter 14
holds a program for inputting your own
graphics, requiring a Bin input. You can
though, enter the decimal equivalent, thus
saving three keystrokes per entry, a total of
24 key strokes per user character.

Putting the program in a loop of 0 to 255,

Program notes

Lines 1: Initialises the hex characters.

5-25: sels bit values of binary 11111111,

40-45: initialise binary characters.

60-70: division of input by bit values of binary 255.

sub 105: records result of division,

85-90: calculate hex characters from Bs.

95: prints input, binary hex.
i LET B#="2123456789RABCLEF™
= EIH

1S5 FOR 08

2@ LET AIN) =R (N-1) /2

28 NEXT N

3@ INPUT L

A% IF L<@ OR L>255 THEN GO TO

LET As="02dadddd"
45 LET Hg=""
5@ LET x=L
58 LET YaL
8@ FOR HN=1
IF INT

TO B
. (X AN ) =1 THENM GD &
78 IF x=0 THEN GO TO B9

78 NEXT N
and deleting the input on line 30 will give a BR PF TatincOn (1 aan 1% siny
lock up table. The resulting error code, for | _ &% ';ﬂigi;l;*i;ﬁ AL P ENED) Gk ER A
screen full, may be answered with Cont n/l | +o8%,5R 50T L TAB Si"=",TAB 8;A%;
for more of the loop. 18 P2 Reh ons iy
Alternatively replacing the Print in 95 118 LET X=X-AtN) ; :
with Lprint will give the complete list. by D Wieckowski
Design of program: on the screen.
1-5 Sets up variables. Variables used:

10 Gosubs 300 to set up colours to be
used.

80-200 Checks and acts if any keys are
being pressed.

210-227 Checks more keys and Gosubs
the subroutines to change the colour, the
values of the variables and the circle
routine.

230-245 These lines do the plotting and
the unplotting. These also stop the prog-
ram from corrupting off the edge of the
screen.

300-370 These lines ask what colours are
to be used and sets them.

400-420 This subroutine prints the circle

a = Number to be added to x variable (x
coordinate).

b = Number to be added to y variable (y
coordinate).

x = Variable used for x coordinate.

y = Variable used for y coordinate.

@ = Variable used to determine whether
the curser is to leave a trail.

a$ = String used to contain the value of
Inkey$.

i = Ink colour.

p = Paper colour.

s = Screen colour.

o = Radius of circle.

RETRE
LT

Ay
= @

e

LR L]
FEam

0 D O
orel Hu-rngrrrrr

QQHQOSGDGBGUIGFU”P
SRR TInCennnnn

L e e e e e e
rrnrrrrrr;f
M9L0993993399

&
[

(-4
+
b

Hnusnnuuuh
NGESHS

Ial

4

226 IF ag="u” THEN G0 SUB 300
287 IF 28="y- THEM GO SuB 108
200 IF e=1 THEN PLOT OUVER 1,Xx,
235 LET x=x+a: LET y=u+b

E28 LET a=@: LET b=

237 IF x=-1 THEM LET x=8

238 IF u=-1 THEH LET u=8

259 IF y=176 THEN LET u=17S
249 IF x=2858 THEN LET x=355
245 PLOT x o

PEB GO _TO B

389 INPUT AT @.@; “ink".i

1@ INPUT AT @.9@; “parer™ ,.p

229 INPUT AT 2,9 "border”™ s
338 PRINT AT @.8,

g;o IHE i

6@ FPAPER p

3E@ BORDER =

I7@ RETURM

488 INMPUT o
410 CIRCLE x,y.0
42@ RETURI

Plotter
by M Luscombe
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Fine Scrolls

on Spectrum

The Fine scrolls program is really a pair of
machine code routines that can be used to

Open Forum

When this is run, a set of concentric
circles are drawn, which then scroll to the
right and off the screen. Replacing the Usr
call by 23798 will make them scroll to the
left.

It is possible to scroll one third of the

do not affect the scroll right routine.

Compare these routines with the usual
scrolling on the Spectrum. It is obvious at a
glance that these are more elegant: what
may not be so obvious is that they provide
mare power Over your screen.

great eﬁect ina Bas'p'c pmram‘ TI'IGY wi" screen at a timB-‘. HG'FB iS a tEb|G O‘f lh'B' tz%I?%;'lzlIEIZIZt!z:zl:zzz;z::zz
each scroll the whole, or part, of the screen changes needed: : zgzngnzzzzzu:*n:zztuz'zuﬂ
‘O Eﬂher Iaﬂ or ﬂgh‘ (SCJ““ 'Fllgﬂt] {SCFON l.ﬂ'ﬂ} - 1@ hnn Aa=a3ITER TO ZITTS: REARD
To scroll to the right, Randomize usr Line Line : Line Line a*,‘;“ﬁgqi'g_“..si.{'m 25824: READ
23760 is used, and this will move the Item ol data 1000 1002 2000 2002 a: POKE a.3: NEX
whole screen to the right by one high !0 be changed: ltem3 ltem 1 ltem3 Hem & SS8 REH  SCROLL RIGHT
2 d ai  Scrool all screen: 64 B8 B4 BB a8
resolution pixel. Randpmi;e usr 23798 will Scroll top third: 64 72 64 79 %gg? DATA 33. ?134351'11?2&3?3‘1 e
do the same, but moving it all to the left. Seroll middle third: 72 B0 72 80 1992 DETA B3, 188.52. Zai mB1
When entering the program, make sure Scroll lower third: B0 &8 B0 B8 1935 REM LCROLL LEFT
im Scrofitoptwo thids: 64 80 64 80
in = e |
h_‘wre are 32 characters after each Rem two thirds: 72 88 72 88 Egg? gm: gz 13.-55';_-:.2#*:3 Egéﬁz 14
lines 1 and 2. Aun the program, then zeo2 patA 1. ;2‘.:49‘[:55;2&86 isg
. H = L F
delete lines 10 to 5004. Add these lines s v\ can arrange this so that the two Soes REn
a demonstration: routines work on different parts of the Foes REM FINE SCROLLS
10 :‘é:fg‘”m“ STEP 10.CIRCLE12887.G:  gorgan, as the two data changes in lines  [Feea rem Fine Scrolls|
he scroll left :
20 FOR G=0 TO 255 RANDOMIZE USR 23760: 1000 and 1002 do not affect t by Bill Longle
NEXT G routine, and the changes in 2000 and 2002 y Bill Longrey
1 GOTO 2080
Road Race 2 LET Ho=@
> Ren ROGORACE.T N:ARSZASHE
X
on ZX81 s RAND 5 {
This is a game for the ZX81 with at least :.E ElE—? S
5K of memory. The game ing:orporates POKE 16418.8
some machine code to animate the Sgnér!' BT 21 @
graphics. The listing is given in two parts
— the Basic and the machine code. I 18,2
To enter the m/c first type in line 1 as a PRINT 5T S0 - 55 it
Rem statement of 49 *X's. Then type as a =
direct Dornmand_ Poke 16510, 0. This 30 PRINT_HT I.@; "Uuuul‘_luul‘_;uU?-pUU
makes the Rem line 0. Now enter the m/c UUUUUUUUUUUUUUUOUUUT AT I,11;
loading program given and enter the code. 4@ NEXT I
Delete lines 9000 onwards and enter the S@ PRINT AT 8,8; "UUuuuuuuyuuuy
Basic program. Uuauuug_l.r'ugu-iuinuuuuu
This is a road-race type game, you are 70 LE-'[I *Erﬂ:‘ng_r "
ivi 20 R
driving the $ on the track and can control 100 TF RNDOLS THEN GOTO S0
its movement left or right with keys 5 and 11@ LET A=USR_165 ?..s. i
8. The road will move down towards you ol G R g
and you will pass other cars which you 148 LET X= x+iINKE‘r's+"s' } - LINKEY
must avoid. If you hit another car or go off §="5")
141 IF PEEK (PEEK 16396+256*PEE
the track you crash very spectacularly. K 16397+331+4X) ¢(>136 THEWM GOTO 1@
Your score and the high score is display- 2a
y : ! 145 LET TI=TI+1
ed. The display uses all 24 lines and is 15@ ?EIE;DRTF 1{9&;&"5; o fnae
i i7e S RINT 8T 5
totally flickerfree. : ND S
The program uses two machine code 150 GOTO 190
routines. The first, from 16514 to 16543, is ggg tg gf{NT (RND28+3)
a very simple routine which scrolls the S10 IF L>14 THEN LET ©=-1
whole display down one line. This is used 515 FOR F=1 T R
to create the moving track. The second, e i R e
from 16544 to 16562, inverts the video and 530 ngﬁ 2_1{: i:L:"-:
is g‘;d to ;:rs::tetfl;; spectacular crash. Sal DB N k=T% (INKEVS="8") - (INKEY
s of the Basic program are re- $="5") .
i S5 +256 +PEE
peated, once for straights, and once for Ss2_IF PEEK (PEEK 1888 tcoTO 16
3 1 K 16397+331+4X) <2 i
comners. | decided to use this method o Y
} S LET =TI+ i
rather than a subroutine as the latter ggﬂ ERINT AT 1@,X%; .,E“T e
tended to slow down the speed of the 568@ IF RND<SK THEN PRIM
game. HE;3+L’)<1:'E e
Program notes: s GOTO 1@ S : P 1
Line 0 Machine code. 1.3@? EI?EF:T AT 18.X-1; R 1
Lines 2-80: Set up display and initialise. Sl O 26
Lima 100: Dacide whather a curve, %ggg EC':LF; Era5£L15545
Line 110: Call SCROLL DOWN routine. jee7 ;
Lime 141: Check for crash. 1818
Line 170: Decide whether to display opponent's car 1915 5,
(INV §). 1020 G
Line 500: Decide length of curve. 3,—‘15‘
Line 510: Decide direction of curve. 150 S .= S o
Lines 515-600: As lines 110 to 170 but for curved 1240 =y tpe 25
track, o i 1gs@ :EF xmjﬁg'.*g— M HENM STOP
Lines 1000 to 1060: Crash and display score, 106@ GOTO to next page
Lines 2000 onwards: Instructions and skill lavel.
15
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from previous page

Open Forum

2@ REM INSTRUCTIONS
261@ PRINT AT 20.8;°

%***14**§i

'ROBD = RACE"
21,3;-,;§f+§gfﬁﬁu TO PLAY XX+

S POKE36879,8:PRINT"NY"
18 PRINT"®BLOCK Gk PH PROUGRAME

@ PRINT AT 8,08 "TH
E@g*'cn= YOU NEED ﬂﬁ

peER, HDUE RIGHT

SpsSe PRINT “YOUR CAR IS THE “'"&"
@88 PRINT “YOU MUST AUDID THE o
THER CARS UHTCH AFPERR AS

&

3 =
2112 -
Sap0 GO
16544 2A OC 4@ 11 72 B2 19 £
igs22 @86 21 23 18 FO ES D1 E1
iess@ GE 13 @6 =21 7E 12 1B 2B
16538 1@ FA 80 2@ FS C9 @6 18
36546 2R BC 49 =23 7E FE 76 28
jE5S4 @S C6 8@ 77 18 FS 18 F3

LET Ag=""
gg?g FOR R=1685i4 TO 16S56E2

a@add IF A%="" THEN INPUT A%
983@ SCROLL

a@4@ PRINT R,;A%$( TO 2}

aps@ POKE A, 16*CODE RA%+CODE RA$(2

) -476
gps@ LET A$=A%(3 TO )
S@7@a MNEXT A

VUGGV IBUUUUUUUL UL
TIIVIVIR IV IRV IN NN ANRWAND = - (SIVIREN LRIV LE NN
VULV ok (WLRIE NI NI RN
LUUUUUUULUDUUUY SEEESEEE UUULULLUY
(VI VINIVINIVININININ ANV L SVIVIVY © (L IV NIV EVIN ]
UBUOUQUDUIIYIII L DU
[NINININIVINIVIVIN LWLV IV LN IO LW VLN
JUIEIVINIVININLWLWIN LV ININ LY LWLV V]
IR R I NN VL LR R
(IVIVIVINIVIVIVICIVIN NIV I LNV - -
VUG
[(CIRITIRIVININIVIPINLRINL LRy
LI
DU LI
UUUUUguLgygy
UUuuuRgy

IRV IR IVLE LN LVLO LW LE]

(WP IVIVIVINIVLIVIVIVIY]
(IIVIVIVIVISIVINININY -
(VIVIVINIVS IV, -

HI-SCORE: 25

§ LLLOLUOUU
VIV VYN

S UG U
VUUUUUOUUO
UUUUUUUUUUUUUUU

VUYL
: UUUUUUUUUUUUUUU
LA U U
U UUGUUUUIUY

by Brian Cadge

Block Graph

on VicR0
First of all the computer will ask you how many columns wide
you want the graph and what you want to call it. You will then be
asked the size of each column.

After this data has been inputed the computer will ask you
what colour you want each column to be. To do this simply press
the colour keys on the top row of the keyboard.

Variables are:

C: number of columns. .
Q(C): stores the height of each column.

26 RINT"ENO. OF COLUMNS "

38 INPUT C

48 DIMNCCCO

58 PRINT"WHAT DO YOU WANT TO

60 PRINT"CALL IT"

78 INPUT NM#

75 DIMR(C) :FORT=1 TO C

88 PRINT"THOW MANY BLOCKS HIGH"

9@ PRINT"DO YOU WANT THE ";T;"COLUMN
TO BE."

160 INPUT Q(T)

110 NEXT T

128 DIMCCC(C)

136 FORT=1 '3 C

14 PRINT"'MHAT COLOUR DO YOU "

150 PRINT"WANT THE ";T,"COLUMN"

160 PRINT"TO BE"™

178 1

175 CC(T)=aCC(T)~1
1688 NEXT T
358 PRINT"7M";Nn$

1600
1810
1920
1836
1848
1858
186k
1878
1875
1060
1850
1160
1118
1128
1139

1149

1150
1168

1170
1188
1198

NPUT CC(T)

FOR A =1 TO 18

POKE 7681+AN22, 106

POKE 38421+R#%22,1

NEXT R

FOR A =1 TO 18

POKE 88399+ ,115

20KE 38815+A.1

NEXT R

N=N+1

FOR Y=BTOQ(N)

POKE 8@78+(N-1)-(Y#22),160
POKE 38798+ (N-1)~-(Y#22),CC(N)
NEXT ¥

IF NCC THEH 1875

IIIIIIIIIEREHSE?E"
FORA=1T015008 : NEXT
PRINT"TTTTTTITIITITMANT TC DO
ANDTHER 2"

GETRS: IFA$=""THEN1170
IFAs$="Y"THEN RUN
PRINT"GOODBYE. "

T: For-Next variable, counts from 1 to the number of columns. BENUHBER
CC(T): stores the colour of each column.

o 5 : ‘able. . " :
A: miscellaneous For-Next variable 2222 PRINT S STEP7, STARTY

3805 LET R=18509
S 3882 DBNE A 4%
on 2X81 908 LET asasi s v

You have just typed a great program into your computer and are 28 T MRG0T e
about to send it off to a magazine. You type Llist but to your sass CEr PPl
horror the line numbers go in odd jumps and steps. gg 1%; IF PEEK RA#*2S6+FEEK (A+1) =90

Now you have no need 1o worry — just add lines 9000 to 9011 88115073 Soes
to your program, type Run 9000, key in the step and start for the ;
renumbering, wait a bit, and your program will be renumbered. by Chris Callender
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Equations

on ZX81
This program is for those who haven't
quite mastered the solving of:
axz+bx+c=0

The program will fit into 1K quite easily
but by using a machine code call to the
scroll routine as part of a print statement, a
good whole screen display is achieved.

Program notes:

Line 10 assigns the address of the scroll routine 1o the
variable S.

Lines 20-80: print an introduction and input the values
ofa, bandc

Lines 90 and 100: chack if it is possible to soive the
equation without using complex numbers and if not
restart the program with a request for another sat of

values.
Line 110 solves the equation using:

x=-b+vbi-4ac

EB

Lines 150 and 160 provide an automatic start up on
Loading.

Polypen

on Vie-20

This is a polyphonic stylophone program
using the Vic light pen. Point the pen at a
position along one of the four horizontal
lines. Touching the sensors initiates the
tone, moving the pen horizontally changes
the pitch.

The four lines correspond to the four Vic

SULUT IONS TO

R$ (USSR S+USR _5);
x

H
AXexxz2+BX +C LJHERE ,,.E:H'Ri {USR S+US
R 5);TAB PIx*PI;"A = H
S8 INPUT R
4@ PRINT ﬁ,GHHi (USR S+USR 51,
TRAE FPIxFPI; "B ;
S0 INPUT B :
60 PRINT B; CHRS% (USSR S+USR 51,
TRBE PIsPI;"C = ";
7B INRPUT LC
2@ PRINT C;CHR$ (USR S+USR 51 .
98 LET X=B B -4 *A*C
1898 IF X<{@ THEN GD"I"D 132
11@ PRINT "“"ARE; X = ;{—B-I-ESQR
s()leE*FH,CHRt tUS-F! S+USR 5) ; "OF
P x Yo t-B-(S&R X1 (2 EA)

20
E;HRE NOT RERL."™
“@URDRAT ICE"

SOLUTIONS TO RX::2+48X+C UHERE

A = 1

B = 2

c = -4
ARE; X = 1.2364868
oRrR, * = -3.256063

P e e e R S L B B e e

SOLUTIONS TO RX*#2+8BX+C WHERE
A =

voices. To stop tones point pen at left- uations
hand-most colul?*nn, toucﬁosens:rs and hit by ],..qu Gilberts
any key.
S REM POLYPEN BY R. BARTON,
1g Dgimx (®I=INTCCPEEK(36878)~45)/4) : DEFFNY (Y )=INT((PEEK(36871)-32)/4)
28 PRINT"3"
36 S51=36874:52=36375:53=36876 54=36277:¥=36473
SE PRINT EABHISBBBRF [ TCHES"
€8 PRIMT"SSBBI (1L RIRdIrnrnrgy 86 1FFNX(X)=6THENPOKEP. 163
\ o s o ol |38 IFFNXCk)=TTHENPOKEP. 175
53 | RIHI”Wﬂ!‘*ﬂ"““"*—“““— 3@ IFFNXCX)=ATHENPOKESL, 183
64 thH R TG~~~ 92 IFFHXCX)=2THENPOKEP, 131
63 FRINCTIMITIN=C3s o ' 94 IFFNX(K)=18THENPOKER . 135
66 PRINT"MEATEN-534-~——mnmemee———e ' 36 IFFNXCX)=11THENPOKEP. 281
A7 FRINT Ml o s o 28 IFFNX¢K)=12THENFOKER . 267
68 FRINT"ASTEMKILL TONE WITH FEM 188 IFFHX¢X)=13THENFOKER . 263
AND A KEY IN THIS TRE" 182 IFFNX(K)=14THENPOKEP, 215
7@ PGKEY,4 194 IFFMNX(X)=1STHENPOKEP, 213
75 WAIT37137.16 186 IFFNX(X)=16THEMPCKEP, 223
76 IFFNY(Y)=1@THENF=51 183 IF-HX(X)=17THENPOKEP, 225
77 IFFNY(Y)=13THENP=52 118 IFFNX(X)=18THENPOKEP, 228
78 IFFNY(Y)=18THENP=353 112 IFFNX(X)=13THENPOKER, 231
7% IFFNY(Y)=19THENP=54 208 GETS$:IFS$=""THEN?S
21 IFFHK(X)=3THENPOKER, 133 228 POKES1.9:POKES2,@:POKESS
2 IFFNX(K)=4THENPOKEF. 147 9 POKES4,@:G0TO7S
: 34 IFFNX(X3=STHENPOKEP. 155 RERDY.
Polypen
by R Barton
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Sound Explorer

on BBC Micro

With all the sophistication of the Sound
and Envelope commands on the BBC
Micro, it is no easy task to find the exact
parameters which give the sound you
want.

This program lets you instantly hear the
effect of changing any Sound or Envelope

You ha\r:e a full screen display of all the
current values and can raise or lower any

Open Forum

1 REM COPYRIGHT (C) JULY 1982 by D.GUEST

10
20
30
40
50

52

56
59

MODE7
@x=5
PROCMENU

OR ERROR GOTO 630

DATA Pitch,Duration,Time-Base,FREQ-VAR 1,FREQ-VAR 2,
FREQ-VAR 3 ,FREQ-TIME 1

DATA FREQ-TIME 2,FREQ-TIME 3,Attack.Decay,Sustain,
Kelease ,Amp-Level 1

DATA Amp-Level 2
REM ** A SELECTION OF

INITIAL VALUES FOR ENVELOPE

one of them at the touch of a key. 60

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
279
280
290
300
310
320
330
340
350
360
370
380
390

80 FOR I%=0 TO 14:READ ES(I1%):NEXT
90 FOR I%=0 TO 14:READ EZ(IZ):NEXT
95 EMAX%=255:EMINZ==127

PROCTEXT
*FX11,10
*FX12,5
*FX4,1
FOR C%=0 TO 14:PROCPVAL:NEXT
PRINT TAB(28,0);
Cc%=0
REM
REPEAT
NV=FALSE
G%=GET
IF G%=32 THEN PROCPLAY
1F G%=139 THEN PROCUP
IF G%=138 THEN PROCDOWN
IF G%=137 THEN PROCINC
IF G%=136 THEN PROCLEC
IF NV=TRUE THEN PROCPVAL
UNTIL G%=81
REM ** TYPING 'Q' WILL END PROGRAM
*FX12,0
*FX4,0
CLS
END
REM
DEFPROCUP
IF C% > 0 THEK C%=CX-1:VDUl1l
E.
DEFPROCDOWN
IF C% < 14 THEN C%=C%+1:VDU10
t
DEFPROCINC

400

410
420

430

440
450
460

DATA 100,50,4,4,-8,-4,16,16,32,64,64,64,64,128,0
70 DI4 E%(14),ES(14)

IF E%(C%)<EMAXZ THEN
E%X(CX)=E%(C%)+1:NV=TRUE
El
DEFPROCDEC
IF EZ(C%Z)>EMINZ THEN
EZ(CZ)=E%(CZ)-1:NV=TRUE

E.
DEFPROCPLAY

ENV. 1,E%(2),EZ(3),E%(4),E%(5),E%(6),

E4(7).E%(8),E%(9),E%(10) ,E%(11) ,E%(12),
EZ(13),E%(14)

470
479

48U
490
500
510
520

530
540
550
560

570

580

590

600

SOUND S%,1,E%(0),E%(1)
REM ** ONE SECOND DELAY BEFORE
FURTHER KEYSTROKES ARE ACCEPTED
TIME=0:REPEAT UNTIL TIME=100
*FX15,1
E.
DEFPROCPVAL
PRINT TAB(28,CZ)EZ(C%);
:PRINT TAB(28,C%);
E.
DEFPROCTEXT
CLS
FOR I=0 TO l:PRINT CHR$131;
"SOUND": NEXT
FOR I=2 TO 14:PRINT CHR$129;
"ENV.": NEXT
FOR I=0 TO 14:PRINT
TAB(25-LEN(ES(I),1);ES(1): NEXT
PRINT TAB(0,16);CHRS$131:"SOUND ";
CHANS;",1,Pitch,Duration"
PRINT TAB(0,17);CHRS$129;
"ENV. 1.T.F1,F2,F3. 7Tk, T2,T3"

Sound Explorer
by D. Guest

to next page
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from previous page
610 PRINT TAB(10,18);CHR$129;"A,D,S,R,L1,L2"
620 PRINT TAB(0,20);" Use cursor keys - up & down to select,
630 PRINT TAB(0,21);" side to side to vary values."
640 PRINT TAB(O,24);CHRS&84;CHRS$&9D;
650 PRINT TAB(5,24);CHR$&87;"PRESS SPACE BAR TO HEAR SOUND"
660 E.
670 REM ERROR ROUTINE
680 *FX4,0
690 *FX12,0
700 CLs
710 REPORT:PRINT " at line "';ERL
720 END
730 REM
740 DEFPROCMENU
750 PRINT "SOUND EXPLORER
760 PRINT "This program allows you to explore"
770 PRINT "the SOUND and ENVELOPE commands."'
780 PRINT "All current parameters are displayed"
790 PRINT "on the screen and any parameter can be"
800 PRINT "selected and varied up or dowm,"
810 PRINT "The current sound can be played at any"
820 PRINT "time by pressing the space bar."
830 PRINT ''"Select SOUND CHANNEL 0 or 1"
840 REPEAT:G%=GET: UNTIL G%Z=48 OR GZi=4%
849 REM ** BYTE 2 OF CHANNEL PARAMETER I5 SET TO
FLUSH PREVIOUS SOUND
850 CHANS="&l"+CHRSGZ:8%=G%-32
860 E.

A GREAT NEW COMPETITION WORTH £THOUSANDS TO THE WINNER

Whizz-Kid ‘82

cy your chances?

We re looking for a bright young thing who can out-shine all the
commercial software houses and come up with a sparkling new program
that can be marketed commercially.

We want you to prove you can write a selling program and if you win the
competition you'll be well on the way to making big money.
The winner will receive:

1. A Dragon 32 computer.

2. Advice from Popular Computing Weekly
on how to market and sell the winning .
software and how to form and finance the
company to do so.

3. £2,000-worth of free advertising in
Popular Computing Weekly.

Entries to the award schame must be accompanied
by at least four out of five of the numbered
coupons published in Popuiar Computing Weekly
throughout September. The closing date for the
competition is October 18. The winning entry will
be announced in the issue published on November
18.
Rules
1. There is no limit on the number of entries you can
sand in, but each entry must be accompanied by
four differantly numbered competition coupons.
2. Closing date for entries is October 18, 1982,
3 The names of the winners will be announced in the
Nevember 18 issue of Popular Computing Weekly.
The.Judges' decision is final
No employees of Sunshine Publications Lid, or their
families, will ba eligible lo enter the competition.

"

The winner will be the author who submits
the most commercially viable program
together with a written outline of the
author's own proposals on how he would
run his software house and why he would
like to do it. The judge will be Popular
Computing Weekly editor, Brendon Gore,

[ m

| Popular Computing
| Weekly
I Whizz-Kid '82 Scheme

| Fill in this coupon. When you have collected

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

| Computing Weekly, Whizz-Kid ‘82,

| Hobhouse Court, 19 Whitcomb Street,

|

if a number of equally good and
commercially viable programs are submitted
the decision of the overall winner will be
based on the best accompanying written
outline of the author’s proposals for running
a software house.

---------------------------------------------------------------------------

~ 2SEPTEMBER 1982

19



Spectrum

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

Patterns to
swim before
your eyes

John Scriven reveals a
hidden generator
for moiré patterns.

The Spectrum is already starting to reveal
some interesting secrets. One of these is
the hidden pattern generator shown in the
following program (Program 1). Due to the
way the Draw and Plot routines operate,
moiré patterns are produced on pressing
the cursor keys. The effects are similar to
the interference patterns you see on net
curtains.

It is possible to fill the screen completely
but Program 2 will do that for you. The
pleasing thing for Sinclair owners is that
the program can be squashed into one line
— | recently saw a similar program on an
Apple |l that was nearly 50 lines long.

If you have experience of a ZX81, then
you must have come across many
‘Sketchpad’ programs. On a Spectrum, the
results are much better though, with
45,056 plot positions, it can be difficult

finding your exact screen location. Prog-
ram 3 shows one way of achieving reason-
able results. The controls are as follows:

9 change colour

The Screen saving routine is quite im-
pressive. In addition to saving any group of
bytes together, such as user-defined
graphics, the whole screen can be saved
using either Save "x" Code 16384, 6912

(“x" being the name you choose, 16384
being the memory location of the start and
6912 being the total number of bytes
involved), or more simply Save “‘x"
Screen. When reloading, the picture is
built up, each dot in turn, before your very
eyes. (To load, simply enter load “'x”
Code.)

Due to the peculiar memory map, the
screen loads in sections of eight lines, one
row of a character block at a time. If this
baffles you, try Program 4. This fills the
screen in the order in which the data is
stored in memory. From 22528 to 23296,
the attributes such as colour and bright-
ness are filled in.

FROGRAM 2

+SREET INGS FROM UNCLE CLIUE:

B:REM Quickdraw Gulohn eiiwen
= Mk .

=
BORCER & c

2@ X @8: PAPER 7
am THPLUT ESCNgrung £o
QU id=T71 s
> 20 CACER' £< L= >y
1 REH HMOIRE LJohn BcCcriven 5_l3J- 1 ar wour i
18 IHK _RND:7: PRPER RND#7: BOF_ure~".n§ RoO) N
DER RMD#7: CLE 198 LET #2=20: LE B=2@
TAg GET as7 LeT bon i o B
;389 IF INKEY§="7" THEN LET b=b: 53"‘-“..1-5}"?13“';.*." THREY8a e ) 1§ INREY
40 IR INKEYEs"" THEN GO TO I4e #7.0 FlEony s iy o L TN
FIEQ TF TNMEVE=TS" THEN LET =&+ sz'a'g"ﬁ-lf-:ﬁ;%-.-s'%ﬂ:::" 3 1':':
o 2 T b MK E=T5 t INKEY
(188 IF INKEvS='S' THEN LET a=a- séis"ﬁ'i;lwyf_:;:”:é.'- 4 1'.7” -t
_i7@ IF INKEYg="6" THEN LET b=b- 5:5-?-";21;-%;;5;;::“% - E; m;'g'ﬁ'b'
+ H =" T 3
180 IE INKEY$="7" THEN LET bebs: o o0 IF INKEVS _
i 172 IF INKEvS$="1 THEN SAUE n$c
199 IF 2>126 THEN LET a=1326 SEENS
155 IF 3(-2BS TPEN LET a=-=58 i83 IF INKEY§="@" THEN COPY
SOR IF b:87 THEN LET bh=a7 199 IF INKEY§="8" THEN LET x=@
SBE IF b(-1i75 THEN LET b=-17S Zog IF INKEYs="2" THEN LET x=1
230 PLOT a.b 1@ IF 3:0 THEM LET a=e ___
220 DRAL a, b :%g %J; %eg;s_.'r_.HE:EHEL:E é}':.
1 i L - =
e A 330 IF b:i75 THER LET b=179
Zse Go TO 1le
FROGRAM 1 BOGRAH 3
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Sound & vision

This program plays the song A Little
Peace, winner of this year's Eurovision
Song Contest, on the Vic20. The program
uses two part harmony and consists
almost entirely of data statements.

Line 10 sets the volume to five. You can
adjust the volume to suit your own tastes.

Who will compare the show?

twice, or more often if you wish.

Line 40 is a time delay for the basic note
value. Lines 50 and 60 determine whether
the tune is being played for the first or
second lime.

The remaining lines are data statements
which play the tune.

Line 20 simply allows the tune to be played Andy Horrell

@ FEM A LITTLE PEARCE

1A POKERRE7R,.5:PRINT"D"

15 PRINTTARC4) "R LITTLE PERCE"

18 PRINT"MCEIN BISSCHEN FRIEDEM"

20 FORR=1T0Z:PESTORE

2@ RERDE,M:POKE3eR75, R POKE3ISS76, M

48 FORT=1T7T0200 NEXKT

5@ TFE=1THENHEXT :GOTO34

o8 IFB=2THENEMD

7a GOTO3A

119 DATR121,8.191.0.0.4.195.0.,201.0

124 DHTQ‘G‘.EiﬁjéﬂiJEES;QJEEEJEBIJEEEJQE? 223,2081,219,212.21%

12@ DATRZ12.225.212,225,0,225,212,225,212,225,212,225,215.212,219.212
14l DATRZ19.219.@,215%,219,219.215,219,212,219. 212, 215,207,261, 207,201
1568 DATRG,215,201,215.201.215,191.9,0.,4,191.73,195,0,201.6

168 DATR2R1, 223,201,223, 4,223,201 .,223,207, 223,207,223, 281,219,212, 215
178 DATA212,225.812.225,0.22%.212,225,9,225,212,225.215,212,219.212
180 DRTRZ19.219.9,219,2192.219,215.,219.223,219.222,219.219.2081.,215,201
190 ﬂPTHHLL.EEEJEfE,E.Ejziﬁyziﬁfﬁgziﬁ.@ 215.0.%.,2,0

200 DATAA.201.175,201.0,201,175,215,201,215, 2@1.215 A1.8,281,215

216 DATR147,212,147,215,0.219,147,221,183,281.183.2 1 182,201,183, 2
Z2r DATRI4AT, 201, 147,201.2,201,147.219,183,219,183,219,1983.0,183.219
230 DATRI?S,215,175.219,3,2232,175.,201,201.201,201.201.201,.201.271 .9
240 DATAITE, 201,175,291 ,9,201,175,222,201,223.201,223,201,0,201,223
256G DATAIRE, 219,135,223.9, 225,135,207, 175,247, 175,207, 175.4, 175, 207
260 DRTEIAT, 201,147,201 ,0,201,147,223,183,223, 183,223, 183,219,183,21%
27@ DATAL175,215.175.215,0.215,175.,215,175.06. 175,06, 147,02, 135.0

288 DATA12: . A.121.2,.191.8,.1.9

202 TaTAI9i L 172.,@,@,191.175,195,183.,201,191

312 NaTA2G1,121,0,.0,2081,151,215,191,4,08,215,191,219, 195,223,201

320 TATAZ23.201.4,.0,223,201 222,207,223, 287,223,201 ,222, 201

A20 TATRZZE, 223,22R,223,228,223.228,223,228,222.2.8
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- Programming

From little
Acorns grow

mighty ...

Paul Howard explains how to
add 16K Ram to the BBC
model A.

The BBC microcomputer has proved to be
very popular and, although beset by deliv-
ery problems, many people are now estab-
lished users of this machine. But, the
various difficulties encountered in the early
manufacture and distribution of the com-
puter has meant that the majority of the
machines in use are model As. This has
led many users to think about the possi-
bility of a “do-it-yourself”’ upgrade.

One of the major differences between
the two models is the extra 16K of random
access memory available on the model B.
The model B, with 32K, not only provides
space for larger programs but also has
four extra modes available. Only with the
full 32K can all the features of the graphics
be exploited, to give higher resolution and
more colour facilities.

The upgrading of a model Ato 32K is a
relatively easy task. Only eight extra inte-
grated circuits are needed and no solder-
ing is required. Anyone wishing to perform
the upgrade themselves should have no
difficuity, provided that a few simple in-
structions are followed and the computer
and components are handled carefully.
However, it should be remembered that
undertaking a ‘‘do-it-yourself’ upgrade
may invalidate the six month guarantee
provided by Acorn.

The components required are eight
4816A dynamic Ram chips, available by
mail-order from many of the larger electro-
nic component retailers (eg, Watford Elec-
tronics, Technomatic Ltd) at a cost of
approximately £2-£3 each.

These particular integrated circuits are
susceptible to the effects of static electri-
city. The pins should not be touched as this
could damage them permanently. The
work surface should be clean and dry, as
should your hands. It is also a good idea to
leave the memory chips in their protective
packaging until they are required, and then
to handle them as little as possible.

Prior to starting the upgrade, make
absolutely sure that the computer is dis-
connected from the mains supply — unplug
it. Also remove the TV and cassette leads
from their connectors.

The case cover can now be removed by
unfastening the four screws securing the

cover to the base. Two screws are located
on the rear panel and two are underneath,
at the front — they are all labelled “FIX".
The top cover can now be lifted away, but
be careful with the three red LED indica-
tors. These simply push through holes in
the plastic near the keyboard opening and
could easily be broken if forced.

The eight sockets for the extra memory
are located in the front right hand corner of
the main printed circuit board. These
sockets can be identified by the legend
printed alongside each one and are num-
bered IC61, IC62, etc, up to and including
IC68. Simply insert the eight memory chips
into these sockets, making sure that the
small D-shaped indentation in the end of
each chip is facing towards the rear of the
computer (ie pin number 1 to the rear),
similar to the ones already fixed in place.
Be very careful when pushing the chips in,
as the pins can easily bend, or miss the
holes in the sockets.

The only other alteration concerns a
connecting link labelled “S25", It is located
about 10cm from the rear of the computer,
on the right hand side of the printed circuit
board to the left of IC45. Pull the black
plastic plug from the connector and you
will see three pins in a line. Reconnect the
plug to the rear and centre pins of this
connector — it was previously across the
centre and front pins.

The cover can now be replaced, making
sure that the three LEDs are located
properly in their respective holes in the
cover and that all four screws are secured.
Reconnect the lead to the TV and plug the
computer into the mains supply. When you
switch on the screen should display:

BBC Computer 32K
BASIC
S

if you do not get this response then
there is a problem somewhere. Check that
the new memory chips are pushed well
into their sockets and that all the pins are
making good contact. Try removing them
carefully and examining the pins — if they
are bent then carefully straighten and
re-insert them into the sockets, ensuring

that they are the correct way round. Also |

check that the S25 connecting plug is
making good contact between the centre
and rear pins of the connector. If you still
have no joy when switching on then the
integrated circuits may be faulty and
should be returned to the retailer.

If everything has worked successfully
you now have 32K of Ram available,
giving all the software features of a model
B. Any programs written for a model B,
which do not use any of the extra input/
output hardware, will now run in this
upgraded version of a model A.

BBC micro model B with extra 16K of access memory.
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HELP METO THE
RIGHT ADDRESS

Imtiaz Hussain of Tweedale
Street, Rochdale, Lancashire,
writes:

I have had my ZX81 for

aboul nine months, but
found that it was too limited
for my purposes. Recently, |
bought a Vic20. But, many of
the programs 1 write for the
ZX81 have a lot of Peek and
Poke statements.,

Could you please make a list
of Vic20 Peek and Poke num-
bers, as compared to those of
the ZX81 and the Pet. For
example the Poke number
32768 on a Pet is the same as
32807 on the Vic, but what is it
on the ZX81? Please could you
also include the small num-
bers. 1 am sure that a lot of
people who want ito change
their programs between these
computers will find it very
useful.

It is very difficult, if not

impossible, to list the
compatible addresses between
the ZX81 and the Vic or the
Pet. The Vic can access up to
64K, giving a potential max-
tmum of 65535 addresses, all
of which can be Peeked.

A thorough breakdown of
the Vic map takes up nine
pages of Nick Hampshire's
book The Vic Revealed. If vou

| want a memory map of the

Pet, then look at Best of the
UK Commodore Pet news-
letter,a compilation of volumes
one and two, edited by Dave
Middleton, which has 27 pages
of Pet memory maps at the
back. This is available for
£7.50 from Commodore Com-
puting, Hobhouse Court, 19
Whitcomb Street, London
WC2.

The ZX manual gives quite
a good breakdown of the ac-
cessible portions of the vari-
able memory. Byteing Deeper
into your ZX81, by Mark Har-
rison, gives a short but concise
overview of the ZX81 memory
map as a whole.

In some cases, translation is
comparatively simple. For ex-
ample, Membot is 16477 on a
ZX81 and 65436 on a Vic. But,
the two dialects of Basic are
very often difficult to trans-

Peek & poke

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

late. The screen location of
7787 can be Poked on an
unexpanded Vic with no prob-
lem. On a ZX81 that address is
part of the dollar sign charac-
ter. As this is part of the
ZXE1's Rom, it certainly can-
not be accessed by a Poke
command.

SOMEBODY GIVE
MEA SIGN

Veronica Griffiths of 34
Clayponds Avenue, Brent-
ford, Middlesex, writes:

I have a ZX81 with 16K

Ram. I am working my
way through the book 30 hour
Basic and am doing quite well.
But, 1 would like to get my
ZX81 to help me with my other
hobby, Astrology, which in-
volves many calculations.

I wrote to Roger Elliot of
Star Life and got a very helpful
letter back. Unfortunately, [
do not feel that my knowledge
of computing is good enough,
Is there anything vou can do to
help, or do you know where 1
could contact someone who
could act as a middleman/
woman?

1 feel that your best

chance at the moment is
to develop your ZX81 as an
aid for various sections of your
astrological calculations. A
typical program could include
(1) Sidereal time, GMT; (2) ST,
GMT + Eastern time zones:
(3) ST, GMT + Western time
zones; (4) Position of Mer-
cury . . . and so on.

The major problem is that
hours, minutes and seconds
are calculated in base 60. The
following sub-routine will
work out Sidereal time, GMT.
though you will still need to
use an ephemris:

10 PRINT "HOURS MINUTES

SECONDS”

INPUT H1

INPUT M1

40 INPUT S1

45 PRINT H1;
“gpaces’ M1, 'spaces” ;51

50 IFH1> 12 THEN LET
Ni=H1-12

60 IFH1< 12 THEMN LET
N1=12-H1

70 INPUT H2

80 INPUT M2

90 INPUT 52

95 PRINT
H2;'spaces”;M2; 'spaces .52

110 LET §3= 51+52

120 LET M3= M1+M2

130 LET H3= N1+H2

140 IF 53>= 60 THEN GOSUB 200
150 IF M3>= 60 THEN GOSUB 220
160 PRINT

H3;"spaces™;M3;"'spaces™;53
175 STOP
200 LET S3= 53-60
210 LET M3=M3+1
215 RETURN
220 LET M3= M3-60
230 LET H3= H3+1
235 RETURM

Lines 20 to 45 mput and
print the time of birth. Lines
50 and 60 make the first part of
the calculation by changing the
hours to N1. Lines 70 to 95
input and print the sidereal time
at noon. The routine can end
with a Goto 160 which will
print out the results.

This program assumes you
were born after 12 am. If you
were born before 12 am, simp-
ly reverse all the arithmetic
signs after line 110 which be-
comes LET 53=51-S2.

1 have used Louis Mac-
Neice's book Astrology as a
reference, but unfortunately it
does not give sufficient in-
formation to actually work out
the orbits of the planets. This
is a long term aim that you are
more likely to achieve if you
upgrade from a ZX81. Re-
member, if you attempt this
sort of calculation on a ZX81,
or a Spectrum, do not forget
that it works in radians, not
degrees.

As to whether there is any-
one who can help you. Have
you considered looking for a
local computer club? Alterna-
tively, you might find a visit to
your local library or an
advertisement in a local paper
will pay dividends.

IT MAY BE
IN CODE

Paul Frewin, of Wadebridge,
Cornwall, writes:
I have been waiting for
my Spectrum for six
weeks. | have read in a number
of reviews that the main dis-
advantage of the Spectrum is
that it is very slow. This slow-
ness has prompted me to learn
more about machine code.
If a microcomputer uses a

ZB80 processor will it have the -

same mnemonics and hexade-
cimal codes as any other Z80
based micro? And will a book

like Rodney Zaks Program-
ming your Z80 be compatible
with the machine code of my
ZX Spectrum?
A Whatever your reasons
for learning machine
code, it is a useful language to
know, The Zaks book is consi-
dered by many to be the bible
of Z80 programming, though
you should note that both the
Spectrum and the ZXB81 use
the Z80a chip which is a mod-
ified version of the Z80.

The hex codes will remain
the same for all ZBO based
micros, as will the mnemonics.
What does change is the way
all the signals into and out of
the chip are interpreted.

A signal going into a chip at
point A will produce a re-
sponse at point B. It will al-
ways be the same response at
the same point. However,
where one micro might inter-
pret this as an instruction to
Refresh the Ram, another

computer might see it as part.

of a Print command.

One note about the Rodney
Zaks book is that it is very
expensive. It might be advis-
able to go on your library’s no
doubt long waiting list for the
book. As an alternative, you
might try and get hold of a
copy of Nat Wordsworth's Z80
Instruction Handbook which is
published by Scelbi.

BUT A STAR
MAP IS OK

K Whitton of Bridgewater
Close, Chiselhurst, Kent,
asks:

I have seen a program (o

generate a star map for
use in astrology. Do you know
of any similar, Basic prog-
rams, for the ZX81?

The only two programs |

know of that might be of
any use are astronomy pro-
grams. One by Helta-Skelta
Software, of Ferryside,
Tookey Road, New Romney,
Kent, deals with planetary
paths. The other, by Bug-
Byte, 98/100 The Albany, Old
Hall Street, Liverpool L3, is
called Constellation and will
*draw a map of the night sky for
anywhere on the earth, for any
time since 1900

2 SEPTEMBER 1982
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CUT-PRICE COMPANIONS

“Far and away the best"”
Your Compiter magazing

THE IX81 COMPANION by Bob Maunder s
now available al DMLY £4.95 with a FREE
SUPPLEMENT on the ZX Spectrum! This offer
ends on 30 September, so hurry!

LINSAC iz also producing a SPECTRUM

The above prices include UK postage. Send
cheques 10:

LINSAC ¢

58 Barker Rosd, Middiesbrough TS5 5ES
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16K EL Il (hardly used),
casselte recorder, green scresn VDU,
covers, games, books, magazines,
£250 ono. Tel: (Mike) 061-764 7212.

PHILIPS COMPUTER GAME plus

run (23K) super graphics arcade game,
£4.85. M. C. Milsom, 26 Highgrove,
Sea Mills, Bristol.

48K SPECTRUM PROGRAMMES.
“Text Pro” Word Processor. On-

ful, fast-action arcade game. Advanced
graphics, very addiciive!!! £3.95. Pat-
rick Vessey, The Hope, Fiskerton
Road. Reepham, Lincoln LN3 4EF.

16K SPECTRUM GAMES on cassette:
“Bombs Away", "'Alien Attack”, “Rhi-
no”, only £3.50 inc. S. Cobb, 43
Woodhall Avenue, Whitefield, Man-
chester M25 7QE.

DUST COVERS for all computers,
printers, disk drives. monitors, elc:
Vic/BBC/Atom £2.95; Sharp MZ BOK/
MZ B0/A £5.50; GenieTRSB0 £3.95;
Printers £3.85. Please ring for other
prices. Trade enquiries welcome. Ac-
cess/Barclaycard/cheque. Everyman
Computers, 14 Edward Street, West-
bury, Wilts, 0373 B64644/823764 any-
Aime.

Classified

DRAWING BOARD 16K ZX81
Save, recall, scroll (4 ways), marge pictures
using machine routines. Draw using pixels
(black/while} or amy characler, cursor con-
trol. Pictures can be used in your program

and DB deleted. Only £4.20.

DATABASE 16K ZXB1 or Specirum
Busingss or home. Telaphone numbars,
addresses, stock conirol, etc. With demo
program — steam loco mumbers. Oaly

E4.85.
CADSOFT, 24 ST JAMES STREET
| ELTENHAM, GLOS GL52 28H

exciting games,
£3.50. Death Race, £1.99. Tel: Morth-
wood 22750 for games available
{evenings). 64 Eastbury Road, Norih-
wood, Middiesex.

BBC MICROCIMPUTER EDUCATION
WORKSHOPS. Second Sunday After-
noons each month. Bounds Green
Junior School, Park Road, N11, Tel:
B89 5446 for detalls.

VIC20, brand new, unused plus cas-
settes, £190. Tel: 01-037 2170 (Kens-
ington).

SPECTRUM SOFTWARE Labyrinth —
3D, Breakout, Star Trek. Supplied on
quality computer cassatte, £2.95 each.
D. Parlett, 12 Deanston Croft, Wals-
grave, Coventry.

VIC20 C2N, Super Expander, £30
worth software and books. VGC. Only
£215 ono. Tel: 01471 7751

DIANETICS: Hardware, the human
brain software, correctly and incorrect-
ly graded experiences plus unevalu-
ated data. Follow the spectacular path
into the depths and capabiiities of the
world's most sophisticated computer:
the human mind. Manually written by
one of the first Nuclear Physicists, only
£4. Dianetic Centre, 3 5t Mary's Row,
Moseley, Birmingham, B13 BHW

VIC20 CASSETTE UNIT. Manual
programs, worth £250. Asking only
£159. Phone Brackneil (0344) B4878.

ZX SPECTRUM 16K — Fruit Machine.
Hoid and Gamble leatures, uses many
advanced Spectrum facilities. Only
£3.95 inclusive. Character Design Aid
— Will design and save characters,
also allows manipulation of designed
character — Rotate about three axis,
invert, etc. Many example characters.
Only £3.50. Supplied on quality cassel-
tas PLUS Printer listing. Cheques/POs
to Soft Sell Computer Software, 68
Wellinglon Street. Long Eaton, Notting-
ham.

BBC MICRO

Make the most of your BBC
Microcomputer with two
books written by the experts.
LET YOUR BBC MICRO
TEACH YOU TO PROG-
RAM. by Tim Harntell. £6.45,
with over 4i) complete prog-
rams. THE BBC MICRC RE-
VEALED., by Jeremy Ruston.
If you've mastered your com-
puter, and want to progress,
this is the book for you. £9.95.
Interface Publications, Dept.
PC, 44-46 Earls Court Road,
London WS 6E].

ZX SPECTRUM

SOFTWARE
SUPERDRAW £5 incl VAT PEP Graphics
design aid for 16K Spectrum. With shide-

show option
SUPERWIEW £5. incd. VAT, P&P. Personal
viewdata system. Up to 48 pages on 48K

Spectrum

Both programs have full operating manual,
detaifed demonstration and awdo commen-
tary on cassatts

Video Software Lid. Stone Lane,
Kinver, Stourbridge, W. Mids.

DY7 6EQ.

SAVE 50%. ZXB1 programs must go.
Send SAE for list (private seller). S.
Curtis, 8 5t Andrews Avenue, Bulwark,
Chepstow, Gwent.

SPECTEL. A personal Prastal systam
which acts as a powerful filing system
or diary in 48K, £4.95, on cassette with
free memory. Tel: Chichester 780768,

VIC20 PLUS CASSETTE DECK and
programs, etc, £200 ono. Phone 01-
892 9787.

BBC SOFTWARE. Send SAE for leaf-
let. S. Linter, 80 Gravesend Road,
Strood, Kent.

SPECTRUM SPEAKER. Speaker for
tha Spectrum with volume control,
£6.50. J. W. Hunter, 11 Nettleton
Close, Canford Heath, Poole, Dorset.

VIC20 CASSETTE UMNIT. Super ex-
pander, Spiders of Mars cartridges, Vic
computing subscription, Joystick,
books, magazines plus approximately
£50 software. Worth £350, will accept
£270. Tel: 0625 32395.

VIC20 PONTOON. Win £EEEs from
your frisnds. Full colour graphics on
unexpanded system. Cassette £3.95,
Listing £1.45. PET wversion available
Phone: 0782-413351.

BBC MICRO, good machine + Basic
per royaltes
paid. Southsea Software (D.W.), 66 Park-
stone Averue, Southsea, Hants.

VIDEQO GENIE + ROXBURGH (Star)
Printer with Cantronics Interface, 16K
Ram, upgraded 135K Rom, Word Pro-
cassor, Books, Tapes, etc, £325. Phone
01-653 0186.

16K ZX SPECTRUM 48K
Now availabie. Order now — BERSERK
(£5.50); SPEC-MAN (E5.50), Jega tape 1
{BRIDGER and DEPTH CHARGE £5 50)
Jega tape 2 (ALIEN BLASTER and SPAGDIDS

£5.50)

Tru# arcade display. Fast defivery. Mail order
only, chagues or | orders payabe to
JEGA mwnmg. 27 HALLCROFT AVE.,

COUNTESTHORPE,
LEICESTERSHIRE LEB 35L
[SAE for ZX catabogue)

PROGRAM GENERATORS

Ask yourself-
“As a cost conscious user of a
microcomputer. how can you
obtan application software easily.
economically and efficiently to
increase your productivity and
create greater profits ?"

the answer -
Dynatech ‘do-i1-yoursall program generaton
oy aid eEsE Of use

The key fo ath

CF YEH ST WL (RO A in
mnAulEs Wit now, o “phone for details
PISATCH S ICROSON PWARE 1T
Syymmier bl House, Vale, Guennsey, T
Telpphwre (481 47377 Telex 4197130

SPECTRUM GOLF, Different course ev-
ary game. Colouwr plan of each hole
showing Fairway and all obstacles. Scor-
ing routines indicate Birdies and Eagles,
dramatic: display for hole in one. Cassetie
with full instructions, £3.95 (state 16K or
48K machine). B. S. McAlley, 78
Hedgerley, Chinnor, Oxfordshire.

VIC 1515 Printer + Papar. Brand new,
never used. Save £30 — only £200. Ring
Chepstow 5058,

VIC20 CASSETTE DECK, Arfon expan-
sion board, 3K super expander, program-
mers aid, machine code, monitor, BIK
RAM pack, Vic Revealsd, Vic Referanca
Guide, Introduction to Basic Part 1, Leam
Computer Programming, Blitz and many
other programs, sefling for £450 — worth
£800, save £150. Tel: 041-344 4728

VIDEO GENIE 3003, £180. Buyer col-
lects. Phone: Gourock (Scotland)
39817 avenings.

ITT/APPLE, 48K, FP, Basic, RF, mod-
ulator, E375 ono, Cannock 77640
evenings.

DIGITAL CROSSWORD COMPILER. A
brand new version of the crossword you
will enjoy. Educational for children, fun for
all the farmily. Over 6 million graded “Run
and Play’ compilations. Casseties £6 (p &
p paid). PET, TRS-80, Apple, ZXB1
(16K), Spectrum from N. Darwood Lid,
Ramsdean Road, Stroud, Petersfieid,
Hampshire. Guaranteed a quality pas-
time.

SPECTRUM PROGRAMS. Word pro-
cessor — screen aditing, inser, re-
place, delete, word-wrap, justification,
file-handling; £15. L-game, new, diffe-
rent, testing; £5. Graphics Generator,
makes it easy; £5. All include cassstte
plus instructions. Brian Hebbes, Ga
Newlands Avenue, Southampton,

VIC20 BK Expansion, unwanted gift,
unused, £35. M. Warden, 64 Nursery
Road, Bloxwich, West Midlands.
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Line by line: For private individuals, 20p per word, minimum 10 words.

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 Issue 2)

Send cheques/Postal Orders to:

Back Numbers

Popular Computing Weekly
Hobhouse Court

19 Whitcomb Street
London

WC2 7HF

HE SAID
YOU COULDN'T DO IT

WE DID IT

A revolution in teaching programming techniques.
Appreciate the real value of your computer.
READ ZX81 HORIZON (with tape).

Learn to link COPY, MOVE and MERGE.

No programmer should be without this book.

Contents:

Detective

Billiards

Machine code programmer
Call-back routine

Price £12

Credit cards accepted.

Cheques payable to J. McNamara/ZX81.

We can accept no responsibility for any illegal use of these
programs.

File text
Animated cyclist
Load and Save

To UITGEVERI WOLFKAMP

POSTBUS 70254
(1007KG) AMSTERDAM — NETHERLANDS
TELEPHONE: AMSTERDAM 020278931

CLASSIFIED ADVERTISING RATES:

For companies, traders, and all commercial bodies, 40p per word, minimum 20 words.
Semi-display: €10 per single column centimetre, minimum length 3 cm. (Please supply AW as PMT. Or supply rough setting instructions.)
Conditions: All copy for Classified section must be pre-paid. Cheques and postal orders should arrive at least two weeks before the publication date.
If you wish to discuss your ad, please ring Alastair Macintosh 01-930 3840.

Here’s my classified ad.

(Please write ',rour copy in capital letters on the lines below.)

Please continue on a separate sheet of paper

| make this . ...

. words, at ..... aiak

per word so | owe you E.

PAOIBBE ... coivivsiei ripivssiissrirapinithissisriiississaiostossnion

Please cut out and send this form to:

Classified Department,

Popular Computing Weekly,

Hobhouse Court, 19 Whitcomb Street, London WC2
L T R R R P R R T N P T T R T T r iR 00
2 SEPTEMBER 1982



Competitions

Puzzle No 20

This is the first of a
series of Ancient Algor-
ithms problems that we
shall be running, every
other week.

On the remaining
weeks we shall con-
tinue to print the same
type of puzzles as
usual.

The new competition
will hopefully, encour-
age you to look at many
of the mathematica!
rules we take for
granted in a new way.

The closing date for
the competition is Tues-
day, September 7.

Tony Roberts

Solution to Puzzle No 16
We need to find four integers, A, B, C and D
such that:

A2+ BI=C4 0P

The program generates three of the four
variables A, B and C, calculates D and checks
o see if D is a perfect cube.

18 FORA = 11TO 100

FORB=1TO 100
FORC=B+ 1TO 100

IFC = ATHEN GOTO 80
LETY=A«A+A+B«BeB-CeCuC
IF ¥ < 1 THEN GOTO 100
LETX =Y »» {1/3)

238888

Zo TAKE ONE STONE iN TURN ﬁh NOW IF TRERE'S MORE
THAN ONE REAP GO BACK
To #. = ELSE COUNT
UP YOUR REMAINING
STONES ...

FROM EACH HEAP MAKING
TWO NEW EQUAL=-SIZED HEAPS

WHAT KAVE You
BEEN cm.cm.m*mq"

B0 IF X — (INT (X + IE — 8)) < 0.000001 THEN
GOTO 200

90 NEXTC

100 NEXT B

110 NEXTA

200 PRINT “A="A;"B="8;"C= "C;"D="X,
AsAsA + BeBeB

The smallest values are: 93+ 109 = 123413,
So Otto's new phone number is 1729.

Winner of Puzzie No 16

The winner is lan Wilkinson, Silkstone View,
Hoyland, Barnsley, South Yorkshire, who re-
ceives £10. He adds: The answer presupposes

that Dr Hex's offspring were not two sets of

monozygotic twins of one year olds and two
year olds — leading to a phone number of 9.

Rules
The winner of the puzzie will be the reader who,
in the opinion of Popular Computing Weekly,
has submitted the best solution. Preference will
be given to solutions which show how the
entrant arrives at the correct answer.
Envelopes containing entries should be
marked clearly with PUZZLE.

LITERARY (RITILISM

AR

TILTLRR.

FE&R’. '.BEI‘M VR &

el

R e &

——— s

s gl ol

SEARCH BY NUMBER. EE HbW THEY RUM *
Finp AMD GLESS5 - SiX PROUVD WALKERS r .EEE HOW THEY RUN * USING LEGS
FIVE DAYS DF CHRISTMAS r4 THE FARMERS WIFE.:  ONE NOUN FHRASE.
FOUR, AMD TWENTY BLACKBIRDS 4 CUT OFF THER TAILS * MORE AGrRESSION
THREE. BLwD MICE. 0. f WITH A CARVING KMIFE: DIVERASENT THINKinG
THREE BLIND MICE OMNE NOUN PHRASE { DID yOU EVER SEE : INTERROGATIVE
TWo BLIND MICE - ONE NOUN FRREASE b ODip you EVERSEE! LISTENER (NVOLUEMENT
OME BLIND MIEE : PLEASE REFEAT Sk DIp you EVER. SEE-* LISTENER. NJT BLIND
ONE BLIND MEE : STDF BREAKS RILE OIP YoU EVER SEE: LISTENER. NOT MICE.

ALIGN NUMBER (NDICATORS W SUCH A THING IN YOUR LIFRE LISTENER. ALIVE. ]

ONE. BIINDS MICE : STOP BREAKS RULE. NO. < AS THREE BLIND MIKE ©  ARE THEY SYMBEOLS 7

G0 DBEYS OTHER RULE. FOUR. BLIND MICE ! PLiGHT OF HMAMTY
TWO BLINDS MiKE LTOP BREAKS RINLE ._ FIVE BLIND MICE : POPYLATION EXALASON ? &

ALIGN NUMBER INDEATDRS ! SIX BLUND MICE - OUT OF CONTROL / D ¥ i
ONE. BLINDS MICE WHE BLNDS MICE 7 b SEVEN BLIND MICE ; 0 AM I e, BT
THE FARMERS WIFE:  ONE NOUN FHRASE i SEVEN BLUND MICE - INFINTE LOOP
SHE BLINDS MicE * THAT (5 ASERESSIDN | il SEE HOW [ RUN -
SEEHOWTHEY RUN @ [MPERATIVE CLAUSE ,f '_% E;-.'E = SEE HOW (RUN

i ‘J '},1; ! 4 :
¥ g s h_{ oy ] y r A F
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n exciting new Commodore
peripheral

T commodaore

COMPUTING

international

July 1E8E £100

The independent magazine for Commodore computer users

Own or use a Pet or a Vic? advice on how to make the most of your
Fed up with being ignored by all the computer, whether you use a Pet or a Vic.

traditional monthly magazines? Each issue covers a host of applications
Fed up with listings, which are too simple - software, hardware, machine code, games,

or simply do not work? business use —whatever it is you'll find it in
You need Commaodore Computing, the new Commodore Computing.

monthly magazine. Commaodore Computing If you want to learn more about your

is published by Nick Hampshire, author of computer, take out a subscription to

The Pet Revealed, Pet Graphics, A Library of Commodore Computing.

Subroutines and The Vic Revealed. That's the only way to get it, and get it
Each issue is packed with advanced straight.

Send £12.50 for 1 year’s subscription (10 issues) to:

Commodore Computing,
Magsub, Oakfield House, Perrymount Road, Haywards Heath, Sussex RH16 3DH



New From Fuller
FD System for the

ZX SPECTRUM

Professional Keyboard & Case —

This unit has the same high standard as our ZX81 unit.

Tough A.B.S. Plastic case encloses our Keyboard, the Spectrum Printed Circuit Board and
the Power Supply.

Our own Power supply is available:- 9 volts DC at 2 amps.

Mains either 110v or 240v AC at £5.95 + 80p. p & p.

The Keyboard has 42 keys with all the spectrum functions printed onto them, the full travel
key switches have gold plated contacts and a guaranteed life of 10° operations.
INSTALLATION - Simply unscrew the ZX printed circuit board from its case and screw it
into the FD case, plug in the keyboard and that's it. No technical know how or soldering
required, the built unit is tested and comes with a money back guarantee.

Spectrum Keyboard and Case Kit £33.95

Our Mother Board for the spectrum has 2 slots at £15.95 or 3 slots at £19.95, this unit also
fixes inside the case. p & p 80p.

SPECTRUM SOUND AMPLIFIER £5.95 + 80p p & p. e
Complete with leads, volume control and loud 5 £ A
speaker in tough ABS Plastic case measuring A /4'
5" x 3" x 1" just plugs into your spectrum MIC H““«-.ﬂ/' 7
input. “m-f\?J/,,—-"
SPECTRUM PLUG PLANNER — £18.95 + E1.00 p & p
A ) Complete with 3 metres of cable, three 13
f > amp sockets for TV, Tape etc AND 9 volt
T > at 2 amp power supply with power jack to
e ) ) fit Spectrum or ZX81
A & / A The ever popular FD42 Keyboard and case
& i s 2 for ZX81 £39.93 including VAT & Post
e c . / o FDA42 as a kit £33.95 including VAT & Post
T\\“v FD42 Built only £24.95 including VAT & Post
1\‘“ / FD42 Keyboard Kit £18.95 including VAT & Post
e

GUARANTEED 14 DAYS DELIVERY FROM RECEIPT OF ORDER, OR CALL TO THE ZX CENTRE.

Mail to FULLER MICRO SYSTEMS,

The ZX Centre, Sweeting Street, Liverpool 2. England, U.K.

Please Supply:-

PUBITIE i iiaasssinins s sansbassses oss dans Bk asnasamssi s ans hus s b wbalon s0m Sbh s auam Ao o s oo b 448 S 44 AR LR T Ewmmny R B BRN AR AR O On 11
e T [1 . |- N Ay ot e PP O (AUt o P R G P R e LT ELE R

SAE for more details — Enguiries: Tel. 051-236 6109

£39.95

+ £2.50 p & p.

FULLER FD SYSTEM




