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This Week

Chess machines

John White looks at some
of the latest chess machines
to come on to the market
and compares them with
the “Big Three”. See page
12.

Psion

David Kelly talks to Psion
managing director David
Potter. See page 10.
Spectrum m/c

Deborah Annette presents
two machine code routines
to control sound and print
on the Spectrum on page
29.

Dragon games

Keith and Steven Brain ex-
plain how to add cursor
control to your own prog-
rams in the last of their
current series on Dragon
games. See page 31.

STAR

Escape on 16K
Spectrum by John
Durst. See page 8.

GAME

Computer Swap

01-930 3266

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

SPECTRUM FORTH on cassette
Most timings actually faster than the
Jupiter Ace. All Forth structures. Col-
our, high resolution graphics. Compre-
hansive instructions. Immediate de-
spatch. No previous knowledge re-
quired. Order as SP16F (16K) or
SP48F (4BK) £5.95 lo Mike Hampson,
7 Hereford Drive, Clitherca, Lancs,
BB7 1JP.
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Software companies fight

Buy’'n Try scheme

BUY'n Try is the name of a
program exchange scheme
launched by the Software Cen-
tre on Friday March 11.
Commercial software for
nearly every home micro can
be bought from the London-
based centre — either by mail-
order or over the counter —
and then repeatedly ex-
changed for other programs.

by David Kelly

Any program returned within
six months of purchase is
bought back by the Centre for
B0 percent of its original
purchase price — this is given
in the form of a discount
against a subsequent purchase.

Some software manufactur-

SOFTWARE CENTRE

ORIC 1
CASSETTE LEADS
WITH MOTOR CONTROL | |

DN to DIN or g
DIN to JACKS WL
£2.95

Onders o
Clares, 222 Townhelds Road,
Winstord, Cheshire CWT 44X

Ted: Winsford 51374

VIC20 (UNEXPANDED), super arcade
action games tapas! Colour graphics
and sound! Games tape No. 1. Punk-
man, Black Knight, Cavern Shoot,
Grand Prix, Side Shoot, Amaze, all &
for £5 inc php. Games tape No. 2:
Froggy, Bomber, Breakout, Nibblas,
Bank Robber, Space Gobblers, all 6 for

TEXAS
Ti 99/4A
CASSETTE LEADS
£4.95
INCLUDTNG POST

AND PACKING
Single Recorder on
Cirdars 1o: g
Clares, 222 Townfields Road,
Winstord, Chashire CWT 4AX

Tel: Winslord 51374

£4.95 including p&p. Fast delivery,
from: Starraker, 21 Hoyle Road,
Hoylake, Wirral L47 3AG

ATARI 400 S| casseftte, £10, or swap
for other, also recorder for Spectrum
BBC, very good condition, £15. Tei:
01-888 8138 (after 6 pm).

* x BRITAIN’S HOME COMPUTER WEEKLY * *

ers have condemned the Soft-
ware Centre’s scheme and are
considering backing their com-
plaints with legal action. One
has already done so.

The first action has been
taken by Quicksilva who ap-
plied to the High Court last
Friday for a temporary injunc-
tion to stop the Software Cen-
tre from exchanging its tapes.
The application — heard with
only Quicksilva present — was
turned down. As we go to
press, another hearing, where
the Software Centre will also
be able to put its case, should
take place on Tuesday March
22.

“1 think we have a good
chance to stop them’ said
Quicksilva’s Managing, Direc-
tor Nick Lambert. “'If we don’t
try, we might as well all pack
up and go home now."

Weekly four-page advertise-
ments from the Software Cen-
tre show over 300 titles on
offer with material from Sin-

Continued on page 5

DRAGON 32 or TANDY TRS-BO Colour? Lots
of programs — lots of useful hints and
information EVERY single month in ““RAIN-
BOW", an exciting new 200-page magazing
from USA. Send £1.95 (plus large 56p 5.2.0.)
for sample issue to ELKAM ELECTRONICS
(Dept. PCW), FREEPDST, 11 Bury Now
Road, Prestwich, Manchaster M25 BLZ or
Iglaphone 061-796 TE13 (24-hour service).

DRAGON 32, boxed. Working Dragon,
colour graphics, tapes and dust cover,
all for £160 ono. Tel: 01-669 0622.
16K ZX81 + Fiight Simulation -+
magazines, listings, £80. Tel: Dartford
27861 after 6 pm.
VIC20 + 8K Ram + super expander +
lots of books, manuals, £200 ono. Tal:
01-258 5631 after 6 pm,

Continued on page 34




FOR 7x81(16k| |16k or 48k)
ZX SPECTRUM

VIC 20 |ANY MEMORY)

The World's Grealesl Arcade Games
MIISSILE ATTHGN

THE ULTIMATE EXPLOSIVE CHALLENGE

BRCriNE CODE THgIS!

. B POST COUPON NOW TO N I N
MONSTER | SPECTRUM GAMES i
MU NCHER FREEPOST Manchester M3 8BB
PLEASE RUSH ME A COPY OF
Ghosts energizers ZXSPECTRIM  ZXBI  VIC20 l
and asecret escape authentic arcade A s o KL Lo
saa® ’ e I ONSTER MUNCHER [ ] ] ] I
' HOPPER ] ] ]

ANY GAME JUST £5.5° I MISSILE ATTACK i O 0]

SPECIAL OFFER - SAVE ON TWOII

INCLUDES V.A.T. AND 1st CLASS POST
f s I SAVE £2.00 ON ANY 2 GAMES PAY ONLY £9.00 l
I enclose a cheque/P.O. for E......oeee
¥ ANY FAULT, YOUR GAME WILL or please debit my Access Card.
BE REPLACED COMPLETELY FREE I ne. O 0O0O0OO00O0000O00O0 l
& SPECTRUM GAMES T G T o LR T e
SFREEPOST MANCHESTER M3 BBB AOAREES i Lo D e (e Lt ) I
SAME DAY CREDIT CARD SALES

E. ﬂ “‘-..!1 " "- Iz‘ “ounsl .............................................................................. PR EELCIEEETTIN L
DEALER ENCUIRIES INVITED FREE POST - NO STAMP NECESSARY l
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; This Week Editorial

News 5 | There can be few people now who fail
SO fiware to recognise ET. Even if you have not
machinas“?;:{;;,%erzg%’:ﬂoﬁmr seen Stephen Spielberg's blockbuster

A : film, there have been so many news-
Escape 8 | paper reports, posters and cartoons,
A new game for 16K Spectrum by John that you would have to be a hermit not
Durst. to have come across this friendly

Extra Terrestrial.

Street Life 10 |  However, the search for ET's home
David Kelly talks to David Potter of is not confined to the realms of cine-
Psion. matographic fantasy. The search for

alien life is on for real.

Project SETI is a US-based opera-
tion designed to monitor the Milky
Way for radio emissions of intelligent
origin. Paul Horowitz of Harvard, part
of the SETI team, has developed a
prototype radio receiver which can be

s linked to a computer to distinguish
Reviews 12 | petween intelligent signals and natural
John White looks at some of the latest radio waves. When linked to a radio
chess machines. . telescope, the SETI system will tune in
Open Forum 15 | to 128,000 possible channﬂs and
: should be able to pinpoint radio sig-

X RAQ8R BEYOU Programs, nals up to 1,000 light years away.
Adventure 25 The US Congress has recently
Tony Bridge's adventure corner. agreed to allocate project SETI $1.5m

1 from within the 1983 NASA budget.

1 " BBC in education 27 |  The search for alien life is not a
Peter Donn shows how light passes new idea. But, this is probably the first
through a convex lens. time a computer has been used for
Spectrum 2g | such a purpose. If the search is

successful, | will lay odds that the

Deborah Annette presents two m/c computer makes contact with another

subroutines.

computer.
Dragon 31 ET come home — all is forgiven.
i 4)b

.i' TN iR om0 1) Next Thursday
| poke Can you avoid the rampaging lion, the
1 fom s 38 | ferocious hippo, and get from one side
Your questions answered. of the island to the other? Try it
} next week in April Fool Island — a
3 Competitions 39 new game for the BBC B by Nick
Puzzle, Top 10, Ziggurat, Losers. Wilson.

I Subscribe to l
3 I Popular Computing Weekly |
a l | would like ta subscribe to Popular Computing Waekly. E 1 '
I I Please start my SUDSCHPHON oM B8 oottt et e s st s e issua. |
1 | UK Addresses: 0126 issues at £9.08 () 62 issues ai £19.95 I
i Cwverseas Addresses: [ 26 issues al £18.70 [ 52 issues at £37.40
] I Please lick relevant box ; !
i | enclose my cheque to Popular CompUING WEEKIZ IO ...........c.....w. i sssssiss s s sesiesseessssinss

I IEITI e b s s pasiid sy Sesaina onEy At g e A< EOASY By P AFy . I

I DUEBEIIBE ..o oonins smessnmvmsims e Pl S FAPE RN AT s S e RS S 0 R |

DI STl eSS R R i R |

R i Bl BB ot et S sl e SV RS |
a | Please send this form, and cheque, to Popular Computing Weekly, Subscription Dept., Hobhouse Court. 19 |
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DEALERS — WE HAVE
A FEW TABLES LEFT
Contact:

MIKE DONNACHIE
0532-552854 after 4 pm

proudly announce a

/X fair

on
Saturday, 26th March
10 am till 5 pm
Admission: Adults 75p
Children 50p

PUDSEY CIVIC CENTRE,
DAWSONS CORNER, STANNINGLEY,
NR. LEEDS.

(midway between Leeds and Bradford)

Hardware, Software, Books and Magazines —
everything for the ZX User.
This Fair is exclusively for ZX Computers,
so come and enjoy A DAY OUT among friends.

— THE GAMES YOU'VE

BEEN DYING TO SEE!

FOR THE UNEXPANDED VIC20

TGS SIRIMBIOL: .. s st stk sitadds e s s il £7.95
TVIC 4 Terminal Invaders.. :

TVIC 5 Meteor Blaster

THIS WEEK ONLY, REDUCED FROM £7.95
TVIC 6 Gridder ..........ccicuniai e e fOFjust ...

TVIC 7 Line Up 4/Reversi .,
TVIC 8 Get Lost! (3D Maze)...

ADVENTURES FOR THE
VIC20 WITH 16K EXPANSION

TVIC 9 The Curse of the Werewolf
TVIC 10 Rescue from Castle Dread

FOR THE DRAGON 32
TDRAG1 Line Up 4

Dealer Enquiries welcome.

Machine Code Programmers Wanted!
We will pay up to £71,000 for good, original programs for any of the
popular micros.

DEMAND our games at all good computer shops, or buy mail
order from:

Terminal Software, Dept. PCW,
28 Church Lane, Prestwich,
Manchester M25 5AJ

ZX Spectrum Software

FROGOGER
s ANDSPECMAN

FROGGER AND SPECMAN. Two excellent games
for the price of one!

SPECMAN s probably the best version of s typs
with great machine code graphics and* sound
eftacts with thres 1o five ghosts, power pills and a
real munchie man who munches awasy in all
dérections unlfike cheaper werssons!

FROGGER, i%a two screen suparb representation
of this arcade classic and has full colour Hi-Res
Frogs, Cars, Aoads, Logs, Turtles and Riverbank.
Plus Super sound effects

Both on one cassette for the Spectrum, price
£5.00.

CENTIPEDE

CENTIPEDE AND PAINTER. By the time you read this our
|atest release for the Spectrum should be avaitable
CENTIPEDE i5 a fisll coour machine code arcade game where
mmsmmmnmmmruurmwam
mnmmnmmmmmmmhmum
patch. There are other versions of this game but we think
you'll prefer ours becauss we always sirive for an extra
dimension of realism, which makes all the deierence!
PAINTER, is anothar well loved Arcade game, her you must
paint in between the numbers on @ multicoloursd screen
betare you have 1o overtap. Prica for the Spectrum is £5.00.

KRAZY
) GORFIAN INVADERS. A superb four

KONG
screen machine code program Wwith
Invaders, Galaxians, Firebird and KRAZY KONG. Another 100 per cent

i § machine code program, featuring three
E:?ﬂlpﬂi-hﬁ!:gmcsj screens of Hi-Res Corilla, Barrels,
tion graphics and Fireballs, Lifts and a Running and
Sound Effects. Jumping man who musl rescue his
For the 4BK Spac- irliriend from the enraged KONG! For
trum, price £6.00. he Spectrum, price £5.00.

GORFIAN

I- PLEASE SEND ME THE FOLLOWING:

C<TECH SOFTWARE

DRAGON

FIGHTER
PILOT/ 2 By, Sl
ciTY “"ﬁ@
BOMBER

FIGHTER PILOT is an ingenious program for the Dragon 32. It bagins with a

briefing session giving detalls of the fire attack waves and shows you pictures

of the aircraft which include Messerschmidt and Junkers. You have 1o get the

nes within your sights and shoot them down. There are five different

screens including a parachuting sequence. It makes full use of Hi-Res

ics, colour and sound.

ITY BOMBER involves bombing buildings whilst your plane flies lower and

lower lowards them. All this for the unbelievable price of £5.00.

HOW AND WHERE TO GET C#Tech Software PRODUCTS

There are three ways to get the tape that you require. Firstly you can go to ane
of around 50 retallars in the UK and some more overseas, there is at least one
in every town and several in major cities.

Secondly you can ring our Telesales on 061-366 8223 and Alison or Shirley
will take your order and tell you of any other games you might be interested in.
Last the most popular way is td simply clip the coupon and send it to us at:
CrTech, 184 Market Street, HYDE, CHESHIRE, SK14 1EX.

'-—l—-—-———_-—-—_—-—-——t——‘
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Continued from page 1
clair Research, Commodore,
Dragon Data, and just about
every other major supplier.

Commodore UK's software
manager, Gail Wellington said
“A big commercial venture
like the Software Centre could
well put many smaller sofi-
ware houses out of business.
We are big enough to take it,
but it could well cause us to
move into Rom software. For
us that would be a very sad
decision to have to make and it
would very considerably in-
crease the cost of our pro-
grams.”

Nick Lambert of Quicksilva.

In addition to the mail-order
facility, the Software Centre
has a retail outlet for its Buy 'n
Try service just off Oxford
Street. Two more shops are
planned in the next three
weeks and the company is
considering expanding as a
franchise operation.

The exchange venture has
been set up by Bill Cannings,
founder of the Byte Shop
chain, who formed a company
called Computer Aided Sys-
tems in November 1979. “We
have been planning the
scheme for over a year,” he
said. “People who buy mail-
order are often unhappy with
what they are sent and for the
first time we are offering peo-
ple a chance to buy with confi-
dence — if they don't like it
they can send it back.

“I don't think there are even
the same dangers to the soft-
ware manufacturers as there
are in normal retail selling —
we make it very clear that all
the material is copyright,
which is more than most retail-
ers do.

“It will be obvious if some-
one is copying tapes at home,
because they will be turning
them round every couple of
weeks. In such cases we shall
inform the manufacturers,

SoftwareCentre furore

though I don’t know what they
can do about it."”

Don Malham is manager of
the first Buy 'n Try store. He
says: “‘We have had an incredi-
ble response from the public.
Obviously we have had a cer-
tain amount of flack from
some of the software houses,
but they are battling up-
stream. They think their sales
will drop. What we are dis-
covering is that people are
going for more expensive
programs which they perhaps
would not otherwise have
bought.

“We will not make any
money on a program until
about the third or fourth sale,”
he commented.

Quicksilva claims that soft-
ware for the Centre has been
bought by Computer Aided
Systems as a normal dealer,
with no indication given that
the Buy 'n Try offer was on the
cards,

One possible method soft-
ware houses will be consider-
ing combating the exchange
deal involves the way the stock
was bought. It is Quicksilva’s
hope that buying material
without disclosing the fact that
it was intended for exchange
will nullify the original con-
tract of sale.

Bill Cannings — Software Cen-
tre head.

This approach is being fol-
lowed up by Bug-Byte. They
have given the Software Cen-
tre seven days to return all
stocks of Bug-Byte programs.
If the Centre does not comply,
Bug-Byte will also bring pro-
ceedings for an injunction.

Imagine’s Dave Lawson was
“horrified” when he saw the
advertisements. “They pose
such a threat that we don’
care how much it will cost to
stop them," he said.

Dragon Managing Director,
Tony Clarke commented “*We
have sent the advertisement to

Dragon to launch two
computers in 1983

DRAGON Data plans two
new major machine launches
this year.

The machines will be aimed
at very different sectors of the
market and both will be more
expensive than the existing
Dragon 32 machine.

The lower priced machine
will compete with- the BBC
Model B machine, according
to Dragoh’s Managing Direc-
tor Tony Clarke.

“It will have a lot more
memory than the BBC,” he
said, “and in its high resolu-
tion mode it will still have 64K
of user Ram for program-
ming."”

“With the BBC in its highest
resolution mode you are down
to only 3 or 4K of user mem-
ory,” he added.

“We haven’t costed it out
fully yet, but we are hoping for
a target price of under £400."
Like the Dragon 32 the
machine will require a sepa-
rate TV or monitor.

The second machine will be
substantially more expensive.

“‘It will be a competitor for the

IBM PC or Sirius,” he said.

Dragon will offer this more.
up-market machine in a range
of configurations but all
models will include built-in
discs and a monitor.

The most expensive will fea-
ture a colour display and Win-
chester hard discs, and will
have a price tag in excess of
£3000. The least expensive op-
tion will be monochrome with
floppy disc drives, and will sell
for around £1200.

Rotten apples
overturned

THE reversal of a 52-year-old
court ruling by the Taiwan
High Court has effectively
cleared the way for Apple to
continue its fight against so-

called “‘rotten-Apples’” — un-
authorised copies of its com-
puters.

This legal technicality, pro-
hibiting certain foreign com-

our solicitors. We are totally
opposed to any form of hiring.

“We are not seeking any
sort of injunction at the mo-
ment, but we will be if the
people involved do not take
our advice and stop.

“There are games in their
list that we have not even
produced yet — Breakout/
Middle Kingdom for one.”

A spokesman for Sinclair
Research commented on Fri-
day “As of this morning we
are investigating.” He de-
clined to comment further.

panies from initiating criminal
proceedings in Taiwan, has
previously halted Apple's
attempts to take action against
two companies, which, it was
alleged, had infringed copy-
right in Apple computers.

@ Apple (UK) has reacted to
the proposed sale of an Apple
software compatible micro-
computer — the Peanut —
reported in Popular Comput-
ing Weekly, March 10. Solici-
tors Clifford Turner, acting on
behalf of Apple (UK), are
investigating to see ‘if the
Peanut infringes patents or
copyright registration on Ap-
ple computers.

CTA meeting

THE venue for the next meet-
ing of the Computer Trade
Association has now been
fixed.

It will be at the Spider's
Web Motel on the A4l at
Watford (Junction 5 off the
M]1) on March 29 at 11 am.
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Exciting AND Challenging Computer
Games for Two Players.
CONFLICT A total war for two players involving both
the machinery (armies, missiles, warships) and Imance
tstoc.k market, oil, p:rawp ot onflict 1 this

rategy game [(Lomg Viden Gameas)

GALAXY CONFLICT Raise a fleet of Battle Eoncruisers
then move from bridge to bridge taking full control and
responsibility in this battle for the heavens. Born
galactic rulers will do well. ‘Galaxy batrle sefs new

Games Include — ZXB81 (16K) and Spectrum (48K)
programs on ONE cassette. Full size professionally
printed board. Counters and markers. Two pads dis-
posable maps (Conflict only). Comprehensive instruc-
tions/rules.

#Professionally packaged in high quality attractive
box.

#Each game only £11.95 inc. Postage or £22 for both
games.

# Available from W. H. Smith, Buffer, Games Centres
and many other retail outlets or mail order from:

martech [T

9 Dillingburgh Road, Easthourne
East Sussex BN20 BLY

ELECTRONICS

PRODUCTS FOR THE ZX81 SPECTHUM
VIC20 AND JUPITER ACE

SPECTRUM

UPGRADE KIT. Upgrades your
machine to 48K, without soldering.
Issue 2 machines only. £24.50 incl

pép.

SPECTRUM

A 42 kay full travel keyboard, Simply
unscrew the ZX printed circuit board
and screw it into the keyboard case.
Mo soldering required. £20.85 +
£2.00 p&p.

VIC-20

The VIXEN RAM CARTRIDGE for
the Vic 20. Switchable between 16K
or BK & 3K. Gives you the option of
full 16K Ram or BK and 3K Ram in
one package. Simply plugs into the
rear expansion port and fully com-
patible with all motherboards and
modules available. No re-addressing
of amslmg BASIC programs needed.

FOX ELECTRONICS
141 Abbey Road, Basingstoke
Hants RG21 9ED

OVERSEAS CUSTOMERS PLEASE
ADD £2.50 POST AND PACKING

ZX81

A replacement keyboard with a cal-
culator type feel. Pesl off backing
and press to fit. Incredibly low price
of £10.00 incl p&p.

ZX81

The unique ZX-PANDA the pro-
fessionally produced 16K RAM
PACK that is expandable to 32K
simply by plugging in our expan-
sion module. Solidly built, attrac-
tively cased to fit perfectly on to
ZX81 without wobble. Includes
LED power indicator.

16K expandable FAM

£22.50 + £2.00 p&p

16K expansion module

£18.00 + £2.00 p&p

of full 32K

£38.00 + £2.00 p&p

or the really big one B4K at

£44.00 + £2.00 php

TEM | QUANTITY | PRICE

ALL PRODUCTS FULLY GUARANTEED
FOR OME YEAR.
Deliveries 10 days from recelpt of order

THE WORKING

SPECTRUM

DI L AWRENCE

Computing

EEEEE
Plaass send me
Qty':

. |‘_“] The Working
Spectrum

l at £5.95 each

ml] The Working
Dragon 32

B ate5.95each

M [ ] Best of Popular

" Computing Weekly
at £4.45 each

L [] Cruising

B  (on Broadway)

The Working The Working Best of Popular Cruising
Spectrum Dragon 32 Computing Weekly (on Broadway)
(228 page book) This is a companion Cassette cassette

The first well- volume to The Working Four of the top Spectrum  Behind the wheel of your

documented collection of
serious programs for the
ZX Spectrum, Programs
include a Basic
Renumber which can
handle Gotos and
Gosubs, a character
dictionary, a file-handler,
several utility programs
and a few games. Each
program is built up out of
re-usable subroutines

£5.95°

Spectrum and includes
several new features
such as a Text Editor and
a Music Composer and
Editor. Other programs
help you use the Dragon
32 as an accountant, for
more advanced high
resolution graphics, as a
home tutor for education
and for playing games.
Each of the programs and
subroutines is explained
line by line to help develop
your own programming
skills.

£5.95*

and ZX81 games from
Popular Computing
Weekly are recorded on
this one cassette. The
games are Laserchase
for the 16K & 48K
Spectrum, Kong's
Revenge for the 16K &
48K Spectrum, Robot
Control for the 16K ZX81
and Alien Attack, a Space
Invaders type game for
the 1K ZX81.

£4.45

machine. Cruiging on
Broadway — tearing up the
strip. You look mean. People
stop to stare. Suddenly a
black-and-white pulls on to
the Broadway behind — its
light flashing and siren
walling. The chase is on!
Cruising on Broadway is a
tyre-burningly fast
machine-code game for the
16K & 48K Spactrum. The
further you can gel the more
difficult it becomes — cash

] at £4.95 each

B | enclose a cheque/
B postal order for

b
B payable to

B Sunshine Books
M 19 Whitcomb Street,

London WC2 7HF
n

B Name

| Address

prizes in Popular Computing [l

Weekly for the highest
scores.

£4.95°

*Available through W. H. Smith and computer dealers.

A New Range From Sunshine Books

|
B Signed

l We can normally
deliver in four to five

days.
L-- HEB
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DECODE is a cartridge from
Compusense which will con-
vert software from the Tandy
Color Computer to run on the
Dragon 32 and vice versa.

The two machines are inter-
nally very similar and both use
the same version of Microsoft
Basic. However, although
programs keyed into either
machine will Run, because of
variations in the input/output
routines, programs recorded
on tape are not compatible.

The new Decode Rom
offers a solution to this prob-
lem — giving the Dragon ac-
cess to the wealth of software
available for the Tandy in the
US and also giving the Tandy
access to British material being
developed for the Dragon.

In both computers, Basic
keywords are represented by a

Dragon/Tandy
software converter

series of what are called
‘tokens’. When a Basic word
— for example, Goto or Print
— is keyed in or read off tape,
it is converted by the computer
into a token, unique to that
keyword. The problem with
software conversion is that in
some cases the two machines
use different tokens to repre-
sent the same keyword. So
when a program for one
machine is read off tape by the
other it sees the wrong Basic
statements.

What the Decode cartridge
does is to go through the prog-
ram after it is loaded from tape
and unscramble the tokens so
that it will run.

Decode costs £18.95. More
details from Compusense, PO
Box 69, Palmers Green, Lon-
don N13 5XA. T

Lynx micros — production

stepped up

LYNX microcomputers are
now beginning to filter
through to the shops, but the
machine is still only available
from a limited number of out-
lets.

““Dixons are still interested,
but it is a bit academic with
Laskys and Spectrum stores
taking up our full production,”

said a spokesman for Lynx
manufacturer Camputers.
Only 900 machines were
manufactured in the month to
the end of February. *Produc-
tion is being stepped up, but it
has taken rather longer than
expected,” he said.
Camputers has now sold
over 2,000 Lynx machines.

Younger than
he looks

WITH somewhat peculiar
logic The Guardian has
selected Clive Sinclair as
Young Businessman of the
Year.

Clive Sinclair, who is 42,
founded Sinclair Research
only four years ago. The com-
pany turned in profits of over
£13m last year and, following
a recent shares issue, his per-
sonal stake in the company has
been valued at almost £130m.

He is the 13th person to

receive the award, given each
year in acknowledgement of a
significant contribution to
British business.

MATTEL is showing signs of a
new aggressive approach to
the software market.

In late May, the company
will launch a range of software
titles for the Atari 2600 games
machine.

“What we intend to prove is
that we can write the best
software,” said Mattel's Euro-
pean Marketing Manager, Pe-
ter Fitters. “We are making
sure of the future — when
people begin to consider
buying a new machine we want
them to think of us.” g

The decision to launch a
range of Atari programs is a
development of an earlier
scheme in the US called M-
Network.

Like Atari, Mattel has been

Mattel adopts aggressive
approach to software market

hit by competition in the video
games market. It made a
£13.5m loss in the financial
quarter to the end of January.

Trans-atlantic
exchange

MANCHESTER-based Ter-
minal Software has concluded
a product exchange deal with
Microdigital of Webster, New
York.

Under the arrangement, the
American company has an ex-
clusive right to distribute Ter-
minal's Skramble and Gridder
Vic20 games in the US. In
return, Terminal will soon be
distributing Microdigital’s
Pinball game, also for the
Vic20.

Free ports boost
to micro industry

THE decision to allow a num-
ber of British free ports,
announced in the Budget last
week, will give a boost to the
UK microcomputer industry.

By accepting the recom-
mendations of a recent Treas-
ury working party report that
two or three experimental free
ports should be established,
the Chancellor Sir Geoffrey
Howe has given British manu-
facturers a chance to make
their goods more competitive
overseas.

At present companies
assembling microcomputers in
this country must pay a 17 per
cent import duty on semicon-
ductor chips. This duty has
been heavily criticised and has
been the reason for many UK
companies manufacturing
overseas. Acorn’s Managing
Director, Chris Curry, for ex-
ample, has called it “thor-
oughly unacceptable™.

By setting up free ports the
government has provided a
loop-hole. No duty will have
to be paid on goods imported
— providing they are subse-
quently exported.

What has still to be decided
is the number of free ports that
will be allowed, and thei1 loca-
tions.

In a letter to The Times in
February, Clive Sinclair

argued for the setting up of a
free port in Dundee, where his
ZX81 and Spectrum machines
are manufactured by Timex.
®In a separate Budget
announcement the govern-
ment pledged an additional
£15m over the next three years
to its software development
grants scheme.

not programmers

REDSHIFT is a new software
house — with a different
approach.

“We are the only company
made up of games designers,
not programmers,” explained
the company’s Julian Fuller.

Three titles have so far been
released by the North London
group: Time Lords, Shiva In-
ferno and Murder Ball. Each
has been developed from ori-
ginal board-games designed by
Redshift.

Julian, who studied board-
game design at college, com-
mented: “We have a great dis-
like of arcade games — the
micro is being done to death
by people producing ever
more complex versions of
Space Invaders."

Redshift can be contacted at
12¢ Manor Road, Stoke
Newington, London N16.
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Ycu have just jumped over the wall of
the dreaded Stalag ZX and find your-
self in the bottom right-hand corner of the
Killing Area — the free fire zone between
you and freedom.

You have been roughed up by the
appalling Hardwehr guards and their
murderous dogs, which have taken some
nasty bytes out of you: bits are falling off
you all the time. You have only a short time
to reach help before the final Reset button
in the sky is pressed . . .

There are four fences between you and
your Resistance friends. (If you can once
reach the Resistance, you will be Ohm and

dry.)

[ ~
I||!'TIF-I-I||||

A,
=S

-
-

Holes have been cut by the Resistance
in the fences, but you do not know where
they are. Meanwhile, the Hardwehr are
raking the area with searchlights and
machine-gun fire. If you get caught in the
beam, you are done for — but you depend
on the light to spot the holes in the fences.
Your only chance is to jump into one of the
round pits, scattered around the terrain; if
you are in one of them, the searchlight
cannot pick you out.

You stumble, crouching, on your way —
helped by the keyboard cursors . . .

Notes

The game is in the form of a loop, between
lines 40 and 330. For half the time, the
“searchlight” (line 50, 3) is on, for the rest

A new game for 16K or 48K Spectrum by John Durst

of the time (line 60, 3) it is off. The loop
cycles 40 times in this period, at each
cycle sampling the keyboard (Lines 100,
110, etc) for the player-symbol's moves,
made at line 90. Blotting out of previous
positions is done at lines 220, 320, 325.

Every 40 cycles, when X=0, the loop
jumps back to line 40, which sets up a new
“searchlight” position. This is coded in
lines 120, 230 and 330.

Jumping into holes and stopping move-
ment through the fence is done using
Screen$ at those lines where the symbols
appear. The loop has to be as short as
possible, so that the game does not
become hopelessly slow.

Lines 1000 to 2510 look after initialising
and final results. The little man is set up, as
a UDG in Lines 1200 and 1230. |
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i REM ESCRAPE!

2 BORDER 1: PRPER i1: CLS
3 DIM es(32)

S LET X=@: LET t=28

& LET L=B0: LET c=31

i@ GO SuUB 10ad 3
4@ LET y=3%INT (RND*6)+1

S@ LET x=x+1: BEEF .@l=x(Xx>
=2Q), -10: IF x=20 THEN PRINT
OUER 1: INK 8; PAPER 7;
BRIGHT 1,;PT g,ﬂ eg, %,e*

8@ IF x=4@ THEN LE
LEF t=l=i: PRINT AT 2,12;

IHE 705" Cogr uoe DOERL;
Igﬁeg; Pané 1; BRIGHT ©;e%;
es;

BS IF t=@ THEN GO TO 2200
708 IF SCREENS (L,£)="0" ¢
THEN PRUSE 2:
&@ IF RATTR (L,c)=126 THEN

GO TJ Zeoe
Sa RINT AT L., ci PHPER a;
BRIGHT 8; INK s' i
1@ IF INKEYS$="E5" (OR
INKEY g wa'" THEN GO TO 208
l1ie@ F INKEY®%="B6" OR
INKEY $=""7" THEN GO TO S0@
122 GO TO S@-=-1@a=x(x =2
2@ IF SCREENY (L, c-1iINKEY
’-llstiJ+(INKEY‘_-I|a");=IixII
THEN GO TO 2=z0
21@ LET c=c-I(INKEY%$="5"}
+ I INKEY g="8")
215 IF c=© THEN GO TJO 25802
517 IF C>3@ THEN LET c=32@
22@ IF SCREENS$ (L ,c+ (INKEY

¥=II5II1 Lol iINKEY.=l|BIIJ } '|IDI'I

HEN PRINT PARAFPER &; ERIGHT 8
1,c+(INKEY$—'5'1-(INHEY$
lla -

19 GO TO S@-1@# (x =@}
@@ IF SCREENS (L-(INKEYS
'ZV) + (INKEY$="6") ,c) ="X"
THEN GO TO 320 :
310 LET L=L=-(INKEYS$="7")]
+ (INKEY $="6")
315 IF L<2 THEN LET =2
317 IF (8@ THEN LET {=28@
320 IF SCREENS (L-1,C) <>
“G" THEN PRINT PRAPER &)
BRIGHY &.,8T L-1,c;:" "
328 IF 5GHEEN$ fL+d .c24>"0"

-

n

GO TD la@ B

THEN PRINT PAPER 8/ BRIGHT
8,87 Lt+1.,c:"

33@ GO TO S@-1@%(x=@A)
1e@@ PRINT AT @, @, INK 7;
“SETTING UP...' :
1905 FOR i=@& TQ 3
1821@ LET q9i=1+INT (RNLD*3):
LET q2=7%INT (RND=*3)

i@28 LET 9=3+INT T(RND¥1E5}
1@33 FOR Jj=1 TO 9-1: PRINT
,2#7+4q1; INK 1;"X":

NE %

ia4@ FGR J=a+2 TO 21: PRINT
AT J.i*#7¥+91; INK 1;"X":

NEXT _j :

1988 NEXT i

11@0@ FOR .j=1 TO 28

11i@ LET Xx=INT (RND#25)+2:
LET U=INT (RND*18) +1

112 IF SEREEN$ {y , %) ="X"
THEN NEXT .- .

i1is@ PRINT HT g,x: INK 8;"0"
1168 .NEXT .

izZe@a DATA 192,248,600 ,28,124,
72.287.9

1218 FOR .j=@2 TO 7

122a RERD d

123@ POKE USR "A"+j,.d:
1242 PRINT AT @.0; INK
“"Time Lleft;

i125@ RETURN
2088 PRINT AT \,c; OUER 1;
FLASH 1, PAPER 2;" "
2020 FOR j=@2 TO -2@ STEP -1:
BEEFP .0805,.: NEXT
203@ PAUSE 10R: PRFPER 7: CLS
: PRINT AT 18,@;"The guards
ggttuﬂu""'Yﬂur time was *;
2B4@ PRINT AT i9,; B,"""ENTER
fOI anﬂthﬁf gﬁ--c
2058 INPUT JYys: RUN
2280@ PAPER 7: CLS : PRINT AT
i8,6; "TIHMNE HAS RUN OQUT§"" "~
“"woUu dieé of exhavstion..."
221@ GD TO 2818
2508 PRAPER 7: CLS PRINT AT
10,09; "You got awayg! " " “you
beat the guards! " “""Your time
was ";28-t
2518 GO TO 201a .
S00@ SAUVE "escape" LINE S@le
S81@ RUN

NEXT
3o
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House of therising Psion

David Kelly talks to Psion’s managing director, David Potter.

ast week Psion announced the sale of

its millionth cassette tape. Not bad for a
company formed less than three years ago
— with an annual turnover that is now
more than £5m.

Yet Psion keeps a fairly low profile — it
does not court publicity and its exclusive
agreement with Uncle Clive has meant the
Sinclair banner dominates the packaging
of their cassettes.

Reformed academic David Potter
started the company up from scratch in
1980. Previously a lecturer in Microcompu-
ter Applications at the University College
of Los Angeles and Imperial College,
Londeon, David — now in his late thirties —
was drawn by the energy of a new indus-
try. “I think it is hugely exciting — compu-
ters used to be locked away for only an
elite to understand — now everyone will
have one. | think it is tremendously reward-
ing to be involved in that process and |
thought it was about time | got my hands
dirty!”

Psion originally produced some material
for the Acorn Atom. Then came the first
Sinclair programs. “We did quite a lot of
stuff in the early stages for the ZX81 which
was marketed mainly abroad — in Austra-
lia, France, Israel and Canada.

Psion also has a sales and distribution
arm in Southern Africa. “We are the
second biggest microcomputer distributor
in South Africa, Zimbabwe and Botswana.

“Psion is still a very young company.
Several students came with me from Impe-
rial — and on the software side we now
have a very powerful team using facilities
which, | believe, are second to none.”

The company now employs 16 full-time
programmers — many of whom have
outstanding academic careers behind
them — three PhDs and five with first class
honours degrees. Their specialist areas
vary considerably: graphics, programming,
electronics data-storage.

“I' think, in contrast to some other
software houses, we are a highly profes-
sional team — we don't have their
schisms!”

It is certainly true that few companies
can boast the programming facilities
offered at Psion. The first floor of Psion's
headquarters — a smallish mews ware-
house just off Baker Street — is dominated
by the minicomputer system used for
programming. The whirr of its air-
conditioning lends the white-walled room
the feel of a laboratory.

“I'm sad to say we don't develop soft-
ware on micros — we use our Vax
system.” This — a 32-bit Digital Vax 11/750
costing over £130,000 — is a 10-terminal,
time-sharing system with 121 megabyte
hard disc storage and has been the
maost significant investment for Psion.

“On it we have specialised software that

can simulate most of the common micro-
processors. We can even simulate the
working of a chip while it is still in the
designer's mind and develop software for
a new machine before its launch!

“We can target the machine-code writ-
ten on the Vax down into the microcompu-
ter. In the States Microsoft has this type of
facility, but | don't know of anyone in the
UK who does.

“To assemble our Flight Simufation
program on the Spectrum in machine-code
takes about an hour. To do the same thing
on the Vax takes less than a minute.”
When the code is loaded from the Vax to
the Spectrum and run it is controlled from
the Vax. “You can actually interrupt the
Spectrum from the Vax keyboard and
reload from the Spectrum into the Vax to
find out what is going wrong. In this way
the program is very far advanced before it
is tested in the actual environment of the
Spectrum.

“With the Vax system we are not res-
tricted to writing in machine-code either.
Where speed is not essential in the run-
ning of the program, we can write in a
high-level language. We like C for exam-
ple. The code in C is then portable —
whatever code we write can be applied to
machines with different processors: Z80,
6502 or 68000 even.”

As a result of the early ZX81 material
which Psion produced and was marketed
by Sinclair, the two companies now enjoy
a close relationship.

“Programming is in our blood
— we are code junkies!”

“We have an exclusive agreement with
Sinclair — it has sole marketing rights to
our ZX software. Psion has a good and
strong relationship with Sinclair. We have
gone out of our way to produce a very wide
range of software, both for the ZX81 and
the Spectrum, at the soonest possible
moment. This has helped Sinclair by pro-
viding an early software base and it helps
Psion by giving us a wide distribution."

The first Spectrum for software develop-
ment went to Psion. ‘‘We were working at
the earliest stages on the Spectrum — we
had a huge amount to do.” The first thing
Psion wrote was the Horizons welcome
tape. “That was at Sinclair's suggestion
and it is one program we feel very pleased
about.

“Apart from Horizons we have to pro-
duce a whole range of 11 or 12 items —
games and utilities — within a very short
space of time. At that time we didn’t have
the programming capacity, so we sug-
gested to Melbourne House that they
might like to participate. At that time we
conceived a game which turned out to be

ife

i

: ’ e
Hungry Horace and Melbourne House
implemented the code in consultation with
us.”

Psion does not use any freelance prog-
rammers — all the software is developed
in-house. "“We are a wildly enthusiastic
company,” says David. ‘‘Nobody has ever
left Psion — programming is in our blood
— we are code junkies!”

Software development is carried out in
groups — typically three with a project
leader. The detailed design — as far as
possible a priori for each product — is
conceived by the more experienced mem-
bers of the company. A team is then
selected for the actual programming. “As
the program evolves, the project leader
oversees the detailed execution of the
software. Everyone inside the company
gets a chance to see it and put in their
ideas. Nobody is writing in a void — the
feedback is essential.

"Orie of the things we are always trying
to do is to extend the limits of the
software as the hardware develops. When
the Spectrum came along it was suddenly
possible to implement ideas previously
considered unworkable — Vuw-3D or the
Spectrum version of Flight Simulation
could not have been contemplated on the
ZXB1.

“That is how we get a lot of our ideas —
the approach is ‘Here is the hardware.
Now, what can we do on it that would have
seemed crazy before?' "

sion has recently concluded a licencing
agreement with Spears to produce a
home computer version of Scrabble.
“That's an example of the sort of project
that wouldn't have been possible on the
ZX81. For a start the program needs a
dictionary of 10,000 words. The challenge
is how to get 50,000 letters into a 48K
Spectrum — not to mention the board
display on the screen and the complex
logic needed for the move generators.
“Yet our Scrabble version is going to be
better than the Apple vérsion — even with
its disc storage — and have a dictionary
substantially greater than 10,000 words.
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Street Life Street Life Street Life Street Life Street Life Street Life

"When we come up with an idea there
are two important questions: What ingre-
dients, from the user's point of view, make
it an exciting game — reactivity, 3«
dimensionality, strategy — and what is
possible within the constraints of the hard-
ware?

“Space Invaders is a good early exam-
ple of reaching the best compromise — it
is exciting to play and technically the game
was easy to program because the invad-
ers move in rows in a regular fashion.
Random motion is much more difficult —
and a Horace-type game is even more so.

“That the hardware is still developing at
such a fast rate — and therefore that our
products become out of date — is good. |
think it would be very boring if the hard-
ware stopped moving forward because
on the software side it would no longer be
possible o be creative and innovative.

“We have a whole range of
Horace games”

“It will be very interesting to see where
software will go in the future. My own view
is that there are a whole range of game-
types which in turn verge on education and
on business — adventure games and
simulations. And things from artificial in-
telligence which we can learn are very
important — programs which understand
English and have a dialogue with the user.
In-house we have a program called The
Psychiatrist based on Chomsky's idea that
syntax is more important than semantics.

“All it does is ask you questions based
on what you have already told it. It seems
remarkably intelligent — of course it's a
trick, but it tells us a lot. There is a whole
range of artificial intelligence material that
we can use in games.

“Reactive, strategic adventure games
— combining the basic features of adven-
ture games in real-time with graphics.
Having to think on your feet. This kind of
thing is only just becoming possible.

“Also it is a step along a long road that
Horace has taken — interactive cartoons
— Mickey Mouse where you are actually
Mickey. We have a whole range of Horace
games coming along. He has a chance of
turning into quite an important character,

| want to see him on a billboard some-
where — up in lights — or maybe on the
milk bottle brought in to breakfast by the
kids.

“The earliest computer games were a
development from the arcades — with a
big element of kiling stuff from outer
space. That has a place but | would be
horrified to see that as a main stream. |
don't think killing is a creative area! And
less enduring too. People go on wanting to
play a game like Flight Simulation because
it has some subtlety. The book equivalent
of a space-zap game would be like a
Mickey Spillane novel — pretty hard to
read more than once. We have also
shown that there is a big market for
applications software — Vu-File or Vu-
Calc. Vu-File is the top US seller for the
TS1000. !

“It is the challenge of doing something
well, | suppose, which is atiractive. Without
being pompous about it, we are an ex-
panding company, we are getting people
working and we export a huge amount. We
are part — and pleased to be part — of
one of the few industries that is growing.

“Shortly we will sell versions of our
Vu-File and Vu-Calc programs for the BBC
machine. And a very major part of qur
effort at the moment is work on an inte-
grated suite of business applications pack-
ages. Also we will continue to push the
Spectrum.

“We have grown up in a modest span of
time and we suffer growing pains like
anybody else. We have a lot to do and we
must pick and choose our projects. We
would dearly like to do material for the
Dragon. But it is better to do just a few
things really well.

“Even in the last nine months, every-
thing has moved on significantly. You need
a lot of capital — the Vax, for example —
and a very high degree of skill at every
level of the company.

"*Sinclair, for all the criticisms, has done
well. He is the dominant force in Britain. In
the US there are four companies —
Timex/Sinclair, Atari, Commodore and
Texas Instruments — all pretty substantial
organisations. There is a real fight de-
veloping and it looks now like Texas has a
policy of selling at a small loss to gain a
market share.

*

“Psion has a close relationship with
Timex. Our TS1000 software has done
extremely well over there. Our impression
was that the TS2000 was coming out in
April — but now it looks as if it has been
delayed until the middle of the year — and
we will lose a lot of the market. The
Spectrum is a tremendous machine — but
it will not always be so. In a couple of years
it will be superseded.

“One of the great strengths of Sinclair
has been its ability to move very rapidly —
and this is why the likes of Sinclair and
Apple have been the forerunners and not
Timex and'IBM. They cannot move fast
enough.

“For ourselves, we intend to become
the Microsoft of Europe — that is the way
we want to proceed. We intend to be in
there producing good programs and flights
for a long period of time yet.

“As part of that commitment, we have
just set up a new company — Psion
Processors — which will develop dedi-
cated software for specific hardware ap-
plications. As hardware becomes cheaper
and cheaper it makes sense to have
machines for dedicated purposes. | think
we will see big changes in the next five to
six years.

“Qur whole approach is a disciplined
one but we are still small so we don't have
bureaucracies, hierarchies or that sort of
nonsense. Everyone has a sense of in-
volvement and works hard. But there is the
freedom to work at any time — people can
be in here working at two in the morning —
and sometimes they are!

“We will stop being interesting as a
company if we lose that good feeling —
that sense of involvement. Frankly, for
myself, | have never had so much fun in
my life before.

“When | did my PhD, | used an English.
Electric KDF9 computer which took up the
whole room and had to be protected from
dust, temperature variations and humidity
changes. Now the 48K Spectrum is very
close in power to it. You could say I've
been through the mill! .

*| don't write much of the code anymore
— and | miss it. | am very knowledgable of
both hardware and software — but not with
that honed edge. That worries me. My
worth will disappear when | no longer
realise just what it is possible 1o achieve. If
I lose that I'm not much use.” [ ]
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Check-mate!

John White looks at some of the latest chess
machines and compares them with the “Big

Three”.

n March 1982, the Silica Chess Compu-

ter Symposium pitted two teams of hu-
man players against the best chess com-
puters that were then available, the Cham-
pion Sensory Challenger, the Chess
Champion Mk V — Philidor program —
and the Great Game Machine with Mor-
phy, Grunfeld and Capablanca cartridges.
The Champion Challenger performed
best, with a British Chess * Federation
grading of 133, the others cbtaining a
highly respectable grade of 122-124. An
Elite Challenger also made a brief appear-
ance — it did not play enough games for a
grading, but scored an amazing 70 per
cent success rate in five games.

Since last March, a number of new
chess machines have been launched to
challenge the dominance at the top end of
the market of the "Big Three” machines
tor playing strength.

The Mephisto Il is manufactured by the
German company Hegener and Glaser
and is a continuation of the older model I.
Mephistc was launched in a blaze of
publicity suggesting that it was the
strongest machine on the market, a claim
essentially based on games between itself
and other computers. The basic price is
only £200, although it is also possible to
plug the machine into an electronic sensor
board for an additional £250.

The Mephisto unit is well constructed
and offers all the normal facilities that one
expects these days, including a book
opening library. In addition, the machine
will randomly select between moves of
roughly equal merit, has a quiet beep tone
and permils memory storage of positions,
using battery or mains operation. There
are seven normal playing levels, which
take from a few seconds to 20 minutes, a
deep search for postal chess and a special
mate-finder, which can find mates in up to
five moves. :

The program “thinks" while its opponent
is making his move, and can provide hints
for human players. Mephisto is undoubted-
ly one of the new generation of “super-
fast” chess computers. It searches to a
depth of four half moves at tournament
speeds, searching deeper into some lines

|

and in the end-game. A minor omission Is
the “‘chopper” mechanism which ensures
that automatic moves — ie, where only one
legal move exists — are made at once.
Mephisto examines all the consequences
of its one move before making it.

Mephisto contains 2B0 opening lines.
This compares with the 490 lines in the
latest Grunfeld opening carridge used
with the Morphy program, or the nominal
64 opening lines of the Champion Chailen-
ger; the actual number of lines depends on
how you count the sub-variations. Mephis-
to’s openings can be selected in a some-
what tedious manner (it is easier with
Grunfeld or CSC), and the opening lines
are mostly traditional ones, rather than the
odd lines found, for example, in the Cham-
pion Mk V. Overall, the opening library is
good, and the sensor board adds a further
40 lines.

Mephisto’s tactical play is very strong. It
passes my standard test positions with
flying colours, with oné of the best scores |
have yet recorded. These tests measure
the' effectiveness of the operating system,
and the speed and depth to which the
program looks in mid and end-games.

Mephisto’s mid-game positional play is
somewhat suspect; probably the evalua-
tion function needs improvement. It made
some weak moves al tournament speeds,
including some inane king moves. Mephis-
to is also prone to suffering from isolated
doubled pawns, a severe strategic
weakness.

Mephisto is unusual in preferring
bishops to knights — Morphy is the only
other major program with this preference.
The others prefer to swap their bishops for
enemy knights; in the case of the Challen-
ger, generally at the first opportunity.

Mephisto generally performs pretty well
in the end-game, being a little better than
the Morphy end-game and a little worse
than Capablanca. Mephisto cannot win the
standard king-bishop-knight versus king
ending; as far as | know the Champion Mk
V is the only program which can.

In tournaments against humans under
the standard conditions of the Silica Chess
Computer Symposium, Mephisto has done

much less well then the “'Big Three". But it

can still be recommended as a very strong
program at a moderate price.
After wvarious tribulations, the Hong-

Kong based Novag's products are now
distributed in the UK by Studio Ann Carl-
ton, who also handle the Great Game
Machine. The present Novag range con-
sists of Microchess, a small portable
machine, the Sensory IV, an 8K program
very similar to the Sci-Sys Sensor Chess,
and the top of the range Savant.

The Savani uses a 24K program, de-
veloped from the American David Kittin-
ger's famous Mychess program, with 4K of
Ram for calculations. The central CPU is a
ZB0A running at EMHz, faster than any of
its competitors.

A very imporlant feature is the unit's
large, touch-sensitive, LCD chess board.
All the pieces are displayed under a piece
of clear plastic. Touching the location of
any piece and a second square will move
the piece to that square.

On the sample | tesled, this worked very
well, but | noticed two disadvantages.
First, the human has to hunch over the
display to avoid parallax problems in
seeing the pieces. Secondly, light shining
in from a window may obscure part of the
screer.

The Savant offers all the standard fea-
tures expected of a modern chess compu-
ter. It can search to a depth of 14 ply at the
highest levels and gives good results
playing at normal tournament speeds.
There are 10 levels of play, with random
selection between moves of equal merit.

“Thinks™ while it
is waiting
The Savant *'thinks"” while it is waiting
for its opponent to move and can give hints
as to what you should do. Other features
include a Cmos memory, which will store
movés without a power supply for up to
three months — the Savant can demons-

trate “Classic Games' played by grand- |

masters similar to the "Great Games'
offered by the Champion Challenger.

The book opening library is quite good
with 850 moves — although not in the
same class as its main competitors — and
the program will find forced mates in up to
seven moves. Optional extras include a
chess printer for the moves and a quartz
chess clock which will also serve to moni-
tor play between two humans.

The standard of play is very good, but,
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like Mephista I, not quite in the same class
as the “Big Three". In fact, the Savant is
also a little weaker than Mephisto, and is
therefore the weakest of the “First Divi-
sion” chess computers. In the end-game,
the Savant permits pawn promotion to a
knight as well as to a queen, unlike most of
its competitors.

At £400 it is difficult to recommend the
Savant, unless you are keen on the touch-
sensitive LCD board. Readers should note
that an earlier and weaker version of the
Mychess program is also available for the
Tandy and Apple microcomputers.

ci-Sys W's Sensor Chess — £90 —

consists of a 4K program in a replace-
able Rom module, fitted into a sensory
board with a fast 6502 microprocessor.
Designed by the American Master Julio
Kaplan, it offers eight levels of play, one of
which solves mate in up to four move
problems. The top normal playing level is
level five, which takes an average of 2-3
minutes per move, although captures tend
to be much faster. It is very likely that the
program uses a different operating system
to that employed by the other programs,
only sketchily evaluating the higher levels
after a detailed evaluation at the lowest
level.

Pawn promotion can be to any piece
and the machine recognises draws under
the three-move repetition and 50 move
rules. Most of the normal chess computer
facilities are offered, but a timer is lacking,
as is a move counter, an indication of the
move the machine is thinking about and
the ability to think on the opponent's time.

The basic module has no book open-
ings, but will choose randomly between a
few different opening moves. The module
is rather a good one and its end-game
play, although not outstanding, is superior
to that of many similar-priced competitors.
The advance of pawns is quite accurate
throughout the game and the king becom-
es very active at the end.

The play can be improved by purchase
of replacement modules. At present, these
include Hypermodern and Classical— £20
each — and Strong Play — £15. The first
two contribute a variety of shallow book
openings and slightly alter the style of the
play of the basic module, but otherwise
there is little difference.

Strong Play, however, is a 6K program
which contributes a series of book open-
ings and greatly improves the end-game
play. This module is a marked improve-
ment over the other three and represents
the strongest play presently available from
a machine up to £120. It has been claimed
fo be as strong as the Morphy program,
standing alone in the Morphy Encore, on
the dubious basis of games between them.
This claim is not substantiated by its
performance in my tesits and by play
against me; Morphy is markedly stronger.

During play, Strong Play is somewhat
prone to suffering from doubled pawns and
resembles Morphy in its preference for
bishops over knights. It cannot win the
standard king-bishop-knight versus king
ending, but deals comfortably with a king-
rook versus king ending.

The sensor board of Sensor Chess is
quite sensitive, but slow to react. Overall,
Sensor Chess with Strong Play module
must be accounted very good value in-
deed at £105. A good “second division”
program. _

The Elite Challenger is a magnificent
Fidelity-Spracklen (Sargon-derived) prog-
ram, very similar to the Champion Chailer-
ger but running at twice the speed with a 4
MHz 6502B CPU. Physically, the machine
also closely resembles the Champion,
except for the “Elite” logo, a few more
book openings and a slightly improved
program. The Elite scored a 70 percent
success rate in the Silica Symposium
against human players graded at BCF
110-160. But — the price at £680 is
ridiculous.

Lacks the infamous
Fidelity voice

The Elite was always in limited supply,
and is now set to be overtaken by Fidelity's
new Prestige Challenger at £B60 which
employs the superb auto response board
— a hand-crafted wood unit — with an
updated Elite program. The Prestige uses
a 6502C microprocessor. | do not have
space for all its features, but they are very
comprehensive, and the program is modu-
lar so that it can be improved in the future.
An interesting feature of the new Prestige
program is its dynamic reassessment of
the relative values of knight and bishop as
the game proceeds.

The existence of Fidelity’s Challenger 9
makes the price of the Elite even more
absurd, At only some £160, a program
virtually indistinguishable from the Elite’s
has been coupled with a sensory board
and a 6502 CPU to give the Challenger 9.
This machine plays much the same as the
Champion Challenger, with a slightly im-
proved program and with a good book
opening library, which can be increased by
inserting extra plug-in modules. But it lacks
the infamous Fidelity voice found on the
more expensive models.

The Challenger 9 undoubtedly offers the
best strength play for the least price of any
machine presently on the market; it has no
real weaknesses. Potential buyers should
note that Challenger programs tend to be
the most obviously machine-like of chess
programs, as well as the strongest. In a
quiet position, the program will often just
move a piece backwards and forwards.
However, their tactical play is second to
none and the end-game play of all Sprack-
len-designed Challenger programs is out-
standing.

Conclusions

* The Prestige Challenger is the
strongest on the market. At £860, it can
only be recommended to millionaire grand-
masters.

* The Champion Sensory Challenger is
still one of the best machines available. At
£330, the purchaser gets a sensory board
and the Fidelity Voice.

* The Challenger 9 is outstanding value
at £160. It lacks the voice of the Champion
and also has no chess clock.

* Sci-Sys W's Chess Champion Mk V —
£280 — remains a very strong machine,
and a new Mk VI program is available for
existing purchasers on a replaceable
cartridge.

* The Great Game Machine with up-
graded opening and end-game modules is
still one of the top machines, but rather
pricey at around £470.

* The Mephisto Il — £180 — is good
value at the price, but weaker than the
machines above.

* The Novag Savant — £400 — has a
touch-move board display, but is rather
expensive for the standard of play.

* Sci-Sys W's Sensor Chess with Strong
Play module is excellent value at only
£105.
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SPECTRUM 48K : ZX81 16K

BLACK CRYSTAL

THE QUEST IS ABOUT TO BEGIN

SIX PART ADVENTURE

)

&

Computer
News

CHESS COMPUTER NEWS s a full 32-page report on the leading chess
computers, with the latest test results, full lists of the different Jeatures of
machine, the recommended best buys for different needs, and lowest prices.
Current issue 95p (plus 25p P&P by return post)

TO GET YOUR CHESS COMPUTER NEWS FAST

% Call in and pick up your copy — and see the computers at the same time —
at our London showroom, COMPETENCE, The Chess Computer Specialists,
263A Eversholt Street. London NW1 1BA (one minute south of Momington
Crescent tube station) Mon—Fri 10am-5pm, Sat10am=-3pm.

% Or wel get your copy to you by return post if you telephone us your
Access or Barclaycard number on 01-380 0666, or mail your cheque or PO
with the form below.

For any information about chess computers you can call us on 01-380 0666
Remember, only Competence offers you 21 days to thoroughly judge the
machine for yourself al home. If you return the machine within 21 days,
Competence will refund you the full purchase price. And, we can get your
computer to you by return post with our special Competence Mall Order
Service. Cut out this ad for future reference and to show to interested friends

O N R

NAME PCW

ADDRESS

DATE

I enclose cheque/PO for O £1.20 (cument tssue). OR please debit my
Access/Barclaycard number:

The uitimate role-playing adveniure for the SPECTRUM/ZX81.
You cimn become a warner, ofl o wizaid un & guest (o fird and wee
the rinys of creaton: 1o destroy the Black Crystal and defeal the
Lotds of Chaos. Held with six programs ks a lind of labulgus
treasuras and mythical monsters. Journéy theough the land of
Bargth, axplode the caste of sh wvs, Oescemnd inia  the
Shaggoths lar, seacn b it ped 0f sand but Beware
of sand sharks! C. wn N b lemple, Datie
against the Lords of C way la the Biack Crystal

By splitting Biack Crystal 5 ETIS WE AN wde Mo
wariety and detal than any oibér adventune for the Sanclaw
Compuiing.

Roal time monsiur batiles. Superb giaphics. Sove game featurne
Al ox pans ane suppled 1ogethes on cassettd, bDoxed with
inglruchion booklet

SPECTRUM 48K: 180K OF PROGRAM
IN SIX PARTS — ONLY £7.50
ZX81 16K: OVER 100K OF PROGRAM
IN SEVEN PARTS — ONLY £7.50
WHY PAY MORE FOR LESS OF AN
ADVENTURE

k54 s
o 1_,,_-.. \;_-

G =LY | e e »

Spectruin 48K

I enclose a chegue postal order (payable (o Carnell Softwarel lor §
NAME

ADDRESS

To: CARNELL SOFTWARE. DEPT 2 4 STAUNTON RD. SLOUGH. 5L2 INT
Please send me; Buick Crystal lor my

260
£7.50

TRADE ENQUIRIES WELCOME

14

B swimming, riding fencing
canoeing, golf, shooting judo,

archery, gymnastics, fishing sailing,

Since you appreciate the impact  wind surfing the creative ans etc. All
computersare makingontomorrow’s - under the supervision of university-
world, youll appreciate the key role  qualified directors, instructors and
Camp Beaumont can play in your monitors. And uniquely-equipped
future. : public school or country mansion

Because Camp Beaumont's locations in the Lake District. Devon,
computer boffins using structured Dorset and around London and
courses (basic, advanced and inten- Manchester Camp Beaumont also
sive) teach you the secret language  run day camps for younger children
that'll give you a head start in (5-15 years) offering over thirty play-
tomorrow’s high-tech world. as-you-learn activities including

But without tears. Because at computers, robotics, and psycho-
Camp Beaumont (for 9-17 yearolds)  bionics. Write for comprehensive
there are over thirty physically brochure to Camp Beaumont,
stimulating activities also Dept. PC/1, Beaumont House,
available to help you escape ﬁﬂIMP 73 Upper Richmond Road,
from computer fatigue. - London SW15 25Z.

: p [ Tel:01-8709866.

| Groormmogere | R
| SOV | Brings out the computer in you.

POPULAR COMPUTING WEEKLY




e S

—

—— e

e e s e g S g i

OPEN FORUM

ﬁ rdomnnuﬂﬂhm
am and what it does
cuﬂ We will

dqﬂobmnh

Hint: Bomb the larger buildings first, don't

on Spectrum

The object of the game is
buildings by pressing any

lean on the keyboard.

to bomb'the Variables
key to land u-If bomb is dropped u=1 if no u=0

safely. If you do this you are given another s—Score hs—High Score

t.,r-Line and column of plane
c,d-Line and column of bomb
j-no of parts of a building destroyed by a

bomb

Program notes

20-210 Main program loop, prints plane and bomb
1001-1050 Prints random height buildings
2000-2060 Moves bomb

3000-3010 When plane crashes prints flashing plane

5000-5040 Prints ins

tructions

6000-6060 Prints landed plane
6100-9040 Seis up user definable graphics

Lines 30, 3000, 6000; user graphics a,b,c for plane

6020, 6040, user graphics m and n

50; user graphic o
1030 user graphic h

Spec BiLitz €& FPeler Holt

1 PARPER 5: INK 1: BORDER 5: L _

ET u=8: LET s=0: LET hs=0
2 GO TO S200
S GO =EUE 1000

« 6 LET
5 2@ FOR i:i TO 20: FOR r=1 TO =
21 IF v<>1 THEN LET c=t+1: LET

dmr
25_PRINT AT @,1; INK ©; "SCORE
sy s THE 18; HIGH SCORE “:hs
27 1 ATTR r+2) ¢>41  OR ATTR
(t r+1}(>¢1 THEN GO _TO 3000

36 PRINT AT t,.r-1," ;

31 BEEP .003,0

a3 IF Ugi@ AND c <321 THEN PRIN

T AT

Ii!' u-i THEHN LET c=cC+1
Gy c-gi. ;EELI- tET U-ﬂ
IF c=
IF_<>31 AND 28 AND INHE
LET
IF u
E

Lt 4 L]
8w~n

=1
RND c<:21 AND ATTH
M ED' SUB 2000
HEN PRINT AT cC,d; I

Ie b

21@ PRINT AT t.25;" i UNEXT t
220 O TO eobd

us 7Teod

igg? Egpgn s: INK 1: BODRDER &
iggg EE%NT AT 21,.9; PAPER &;"
1@1@ FOR i=3 TO 29
1920 FOR e=2@-INT (RND+£68Y TO 206
é?ﬁﬁhpnIﬂT AT e.i; PAPER 6&; INK

+

igd4d NEXT =

iaﬁg NEXT i

16606 HETURN
2200 LET &
Egiq %F J)[ +INT (RND#*#3)) THEMN L
2@1§ i=@ THEN LET u=0
2020 IF =@ THEN RETURN
2240 LET s=s5+1
2060 RETURMN
agaa PRINT AT t.r-1; FLASH 1;:"“
-2l BEEP 5.2
3920 GD TOD SB2DPD
Sa@aa PRPER 7: INK 1: BORDER 7
S@1@ CLS
g@és PRINT AT 18,7;"YOUR ESCORE
i A AL S
saia IF 5)h5 THEN LET hs =5
s@ai19 =@: LET u=0 &
sp2e INT AT 3,19,“5 L IT Z
INR E;Tﬁb NS st

5339 PRINT 2004 IMNK E “You @|US
bomb the caity to Land

Press &
ny key to drop a bomb.

If yowuw
hit one of the buildings

Uou wil

=
W

gagz Bhiﬁd ,ins tanttg"l ! BRESS A

REY TD PLAY aLIT o
SBSS IF INKEY $="" THEN GO TO B&5

SBJ.B GO TO S

50080 PRINT
5@1@ FDOR 9=
NT

AT 20,27 "4 bl
8716
AT 28, 27-“*"

&24@ PRINT AT 20,27 " %"

5@5@ PRUSE
5060 NEXT &
&5i@@ PARAFER
511@ CLS
6120 PR

]
© & B
8l3@ IF INK

6148 GO TO
7albd FOR -y

L]

vol® READ e:

EXT 4
TA20 " FOR u=

7038 READ e:
EXT
=@ TO 23

S@4® FOR t

Zg%slnznb e: POKE USSR "a“+t.8: N
7850 FOR t=0 TO 13
Z@8@ READ e: POKE USR “m“+t,a: M
7099 RESTORE
';%gg EﬂTgngIN 21111111,B

N :
R08:TiN,e1001a00 BT Qi TaTaI 8
égfé*ﬁg¥n°§§ﬁliil 01001 .BIN BOiEE

®111111

110,BIN PP@11000.BIN Ei?f?;?%lli
N @1111110.BIN @1111110.BIN i
1110.BIN 00111100
S20 DnTn 12+15 14+15,15+15 15+1
8,15+16,15+16 2,311,255, 0%
5.,2656,16,127, ésé g, 1&7 2858, 2 S
3&,12& 254
S840

68.,16.,186,8

SCORE &

7P TINK X
R Y ) -

INT
LoreNT PRESS A OKEY T

EY$="" THE
-

=@ TO 7

7
FOKE USSR

@ To 7
FORE USR

i, Bﬂn 1E- 48,

EORDER 7

SCORE IS
PLAY BL

N GO TO 613

Yh'eu e b

"o eu.2: M

CATA 16,56, 16,254 40 .88,
63 68

nich SCORE B

Blitz
by P Holt
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COMPUSENSE LTD

286D Green Lanes, PO Box 169
Palmers Green, London N13 5TN

Tel:01-8820681  01-8826936
SOFTWARE FOR DRAGON 32

1.DASH Machine Code DRAGON cartridge £18.95
A true 6809 assambler for the DRAGON computer. Assambly statements are enternsd
in BASIC mode and can be intermixed with BASIC statements. Use BASIC for load and
save and for editing source — simple and no time wasted leaming new commands. A
sophisticated product for a demanding task.

1.H-RES Machine Code DRAGON cartridge £25.30
Tired of that 32 x 16 display? HI-RES replaces the standard DRAGON display with &
full 51 character by 24 line display. Ten different character sets (including most
European languages). User definable characters. Mix High Resolution graphics and
text on the same screen. Retumn 1o the standard mode &l any tme. A must for the
sarious programmer and essential for business programs. We repeal that this replaces
the BASIC inputfoutput roufines — BASIC runs in 51 by 24 mode! (Available and
March.)

3.DECODE Machina Code COLOR/DRAGON cartridge £18.95
This carridge could save you a small fortunel DECODE converts TANDY COLOR
programs to DRAGON format or vice versa. Load a TANDY COLOR tape on your
DRAGON, or a DRAGON tape on your TANDY COLOR, and run DECODE o convert
the program into the other BASIC! (Prove it works — convert it back again!) Now all you
COLOR computer owners can take advantage of all that lovely DRAGON software!
4.DEMON Machine Code Monitor COLOR/DRAGON cartridge £16,95
A complete system for entering machine code programs, as reviewad in Popular
Compufing Waekly Vol, 2 No. 4 — "easy o use a usaful tool . .. reasonably

THE VE BEST I "IN_' JE CODE
FOR THE ZXSPECTRUM & ZX81

HF'H-' ) TATE CLEARLY
ERFILE ° IFl

GULH?!AN |

priced™.

5. SPACERACE Machine Code 16K COLOR/DRAGON cartridge £18.95
cassetie £7.95

Action packed arcade game. Chase around the track destroying hordes of aliens —

walch out for the mines! Uses keyboard or Joysticks. 15 skill levels, high resclution

graphics, sound. Addictive!

6.C-TREK BASIC 16K COLOR/DRAGON cassette £7.95

r adventure gama, ics and sound, destroy the Kii 5 belore
m:nm game, graph ¥ il ey X8 l H[‘ Ff'\“lr[ ()\ }‘
7.DESERT GOLF BASIC 32K COLOR/DRAGON caasette £7.95 TERFILE and i3 all over the wo v
High resolution display and good sound effects. ERFILE r'|
8. POKER BASIC 16K COLOR/DRAGON cassetie £7.95

Fasl action, excellent graphics and sound, machine code assisted for speed!

8. PIRATES AHOY BASIC 32K COLOR'DRAGON cassette £7.95
An advanture game, Solve the puzzies io find all the treasure — absarbing.
Authorised Distributors for Spectral Inc. USA, TSC Inc. USA, CSC Inc. USA

Campbell Systems, Dept.(PW),
15, Rous Road, Buckhurst Hill,
Essex, 1G9 6BL, England.
Telephone: 01-504-0589

Order by ACCESS/VISA or cheque by telephone or post. 24-hour *
- answaphong senice. —

e e e e L L L T T
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The affordable FORTH

Forth: A full implementation of this very fast running
language. Ideal for writing fast moving arcade type
games. Allows the full colour and sound facilities of the
Spectrum 1o be used. Future Microdrive enhance-
ments will be made available. 48K Spectrum only.

Chess 1.4: 10 levels m/c. Graphic screen display. 16K
ZX81 only.

Invaders: Very fast m/c action. Includes mystery ship
and increasingly difficult screens. 16K ZX81 only.

Mazeman: A fast action m/c game that repro-
duces the spirit of the original. The Spectrum
version includes excellent graphics and sound.
16K ZX81 and 16/48K Spectrum.

Adventure 1: Based on the original game by
Crowther, this game was the start of the
Adventure craze. Reviewed Sinclair User.lss.2.
Features save game routine as the game can
literally take months to complate. 16K ZX81 and
48K Spectrum.

E g 7 MAES AFALLEN BOW ST, DYFED,SY24 5BA
MRSQ 24 hour Ansaphone for Access orders on 0870 828851
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PROGRAMMERS

wanted

SPECTRUM
NEWBRAIN
DRAGON
BBC

VIC 20/64
LYNX
ORIC
ATARI

A Computer Awareness project requires prog- E

rammers living within 100 miles of London.

Knowledge of machine code not essential but

involvement in education would be an advan-
tage.

Please write giving brief details of yourself,
available spare time and type of computer.

“Computer Awareness Project”
Room 309
16 Brune Street
London W1 !

52 53505052

DRAGON AND BBC MICRO ‘B’ SOFTWARE

DAAGON 32 SOFTWARE

DRAGON-TREK £9.95
A real time version of the classic space game featuring full colour tactical, status and
long-range scanner displays, hyperprobe, the Faers Oueen, Kingons and Klingon
commanders, tractor beams, enemy movement, black holes and much moare. Choose
from ten levels of difficulty and three sizes of galaxy. Comes complota with 16-page flight
manual, JOYSTICK (1) REQUIRED. Dragon Data Approved
WIZARD WAR ET.85
A game of magical combat batween the Wizards of the Tri-Suns for supramacy of the
planet Xarg. Both dextarity and deduction are needad in ondar 1o Outwil your opponent as
spell is tracded against spell Comes complete with 12-page flustrated spell book.
JOYSTICKS (2) REQUIRED. Dragon Data Approved
GOLF £7.95
An accurate interpretation of the game of goll written by a keen club player. Allows
match play batween two players or one player may play using the Stableford points
system widaly used for compatition gofl. Features full club selection. hazards, out of
bounds and player handicaps Dragon Data Appraved
GRAMND PRIX £7.05
Do you have the potential 1o be a champion Formula One driver? Find aut, when your
race on these B lamous grand prix circuits from around the word, For 1 of 2 players.
JOYSTICKS (2) REQUIRED. Dragon Data Approved
GAMES COMPENDIUM D1 £7.85
Six great gamas lor the whola tamily — Donkey Dertyy, Blackjack, Kingdom, Hunt the
Wumpus, Noughts and Crosses and Lunar Lander Dragon Data Approved
VULCAN NOUGHTS AND CROSSES £7.95
A thrée-dimensional game of noughts and crosses for one of two players. Also includes

& z6ro player option where the maching plays itself. Can you gut-think your Dragon?
Dragon Data Approved

Send SAE for catalogue of our full range of Dragon and BBC model B software.
Cheques or postal orders payable to Salamander Software,
+27 Ditchling Rise, Brighton, East Sussex BN1 4QL. Tel: 0273 771942,

Please add 50 pence P & P to all orders.

24-30 MARCH 1983
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DRAGON AND

Dealer enquiries welcome. Programers wanted: Good royalties paid.

northern
computers:

mpatar

educationand
training division

For Educational and
Training Institutions
only:

Apple i, il

BBC (Free Econet
Interface ).
Newbrain

Green Monitors E79
Colour Monitors £199
Seikosha Printers £207
Epson Printers £289
NETWORKS

Coming soon:

Acorn Electron

we supply everything to meet the requirements of
secondary schools, colleges and universities, whether
it be small B.B.C. computers, Apple lle computers, or
Apple lll school administration and accounting
systems. X

lease contact: Gareth Litther or David Horsfall
EDUCATION & TRAINING DIVISION

e Northern Computers, Churchfield Road,
e FRODSHAM, CHESHIRE WAG 6RD Tel: (0928) 35110
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THE EDG GRAPHICS PACKAGE £24.95
FOR THE BBC MODEL 'B’ microcomputer

An advanced picture drawing system developed by a firm of consulting
engineers to the oil and ulility industries world-wide. Uses cassette tapes for
software and picture storage and is controlled entirely by normal keyboard
input — no extra hardware required. The main system features are:

Picture drawing in model 0, 1 or 2
Actual and Logical colour changes at any time

+* Drawing functions:
Lines, boxes, circles, arcs, text, shape repetition

# Drawing alds: Grid, elastic band, save and home cursor (5 positions)
Colour fill

* &%

* W

currant colour
+ Saving and Loading of picture using cassetie lapes &
# Multi-file pictures facilitating very complex drawings
+ Flashing cross-hairs cursor
*

User instructions/prompls
This package comes complete with a spiral bound manual.

Text window showing x.y cursor position, length, angle, colour manu and £ J

'....I....-......Il'..l...i........

BBC MODEL ‘B’ SOFTWARE !
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4& Addictive Games L T R AR

for SR .
AND ZX81 16K 1

2 -vERSION
This superb game is MNOW available from branches of
W. H. SMITH and BOOTS THE CHEMIST.

Manage your own team in this exciting game of skill which
vividly captures the drama and excitement of real football.

FEATURES INCLUDE:
« 4 DIVISIONS + F.A. CUP + PROMOTION & RELEGATION =
+* TRANSFER MARKET + TEAM SELECTION +
* SAVE GAME FACILITY » % « AND MUCH MORE! % %

WHAT THE PRESS SAY ABOUT IT:—

IF YOU have slways wanted to manage & foothall team, FOOTBALL
MAMNAGER, from Addictive Games, is for you — The game is ideal for
« foothall fanetc but the most interesting thing for us was the 3-0
graphics used fo creste the gosimouth sction — the game is 8 winner.
SINCLAIR USER FEBRUARY 1983

.AMﬂmﬁ I"'m no great foothall fan, | really enjoyed playing this game

— excallent uze i2 made of colour and user-defined graphics. The game
ix wowy logically put together, 3o that the developmant of strategy and
tactics has a real affect. For example, one of my teams got through fo
tha fourth round of the F.A. Cup whers it wax beaten by a second
diwision side. This upset morale and meant that our prometion bid
faded. Perhaps | should have given up the F.A. Cup run and held some
good players back — the possibiitas are endiess. Bran Clough had
battar watch ourl

ZX COMPUTING FEE/MARCH 1983

SOFTWARE LIBRARY
SPECTRUM

Low-cost weekly hire of Games, Adventures, Utilities and

Educational Programs.

We have a large selection of software in our free

catalogue for Popular Computing Weekly readers.

@ Membership only £6 for 12 months,

® Program hiring from only 80p (plus 25p p&p).

@ New titles constantly being a

® AII‘ ;ﬂles with publishers permission and royailties
paid.

Join today by clipping the coupon below or send for your
free catalogue and see for yourself our fantastic range of
software.

] YES, please send me my free catalogue and selection sheet. |
enclose my E6 cheque/Postal Order.
]! enclose a 15'&p stamp, please rush me your free catalogue.

KEHNOW SOFTWARE LIBRARY
(Dept PCWK)
55 ELIOT DRIVE, ST GERMANS
SALTASH, CORNWALL PL12 5NL

MAKE MONEY
FROM YOUR HOBBY

TOP ROYALTIES PAID
FOR SPECTRUM AND ZX81
SOFTWARE

ORIGINAL GAMES EDUCATIONAL AND
BUSINESS PROGRAMS WANTED

SEND TO OR PHONE

GALAXY SOFTWARE

62A WEST STREET
HARWICH
ESSEX
HARWICH 52446

THE DRAGON DUNGEON

TAKE
INVENTORY

The Dungeon vaults are fil-
led with peripherals, software,
books and other goodies ex-
clusively for the Dragon 32
owner — from cassette recor-
der leads to editor assembler
— from arcade games to Data-
base Management Systems.

Qur stock of software is

selective, rather than exten-

sive, since we believe in value
for money. Feed your Dragon
on the best programs!

Best selling game Salaman-
der's "Dragon Trek" £9.95.

Best-selling book ‘‘The
Working Dragon 32" E5.95.
Now in stock “Dragon Com-
panion” £4.95.

We now have the widest
selection of Dragon Software
available in the UK (games,
education, business and wutili-
ties). Send for catalogue.

DRAGON
OWNERS CLUB

The Dragon Dungeon Club
monthly newsletter, Dragon's
Teeth, is packed with news,
reviews and information for the
dedicated Dragon-basher. The
March issue of Dragon's
Teeth, now out, includes both
hardware and software offers
and Club Members registering
before March 31 will be eligible
to purchase Dragon badges
and sweatshirts at very special
prices.

Annual membership, includ-
ing Dragon's Teeth, £6 (six-
month trial subscription £3.25).

THE DRAGON DUNGEON

PO BOX 4, ASHBOURNE, DERBYSHIRE DE6 1AQ
Tel: ASHBOURNE 44626

POPULAR COMPUTING WEEKLY
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OPEN FORUM

Meteor

on Ace
You are in a Space Ship where you have
accidentally plunged into a meteor storm
and as the Space Ship Commander you
have to navigate through the storm.

The ship can withstand the impact of two
meteorites and is destroyed by the third.
A score is then displayed on the screen
with random beeps from the computer.

The program can be run in fast or slow
mode and the speed can be adjusted by

altering the Beep in the world Game. The

- word Pointcan be useful in other programs

requiring two numbers on the stack and
replaces it by the ascii value of the
character occupying that square.

The program is started by entering the
word Game. The spaceship is moved from
side to side using the 5 and B keys. After
completion of the game press Break to
stop the Bleeps. To play again enter
Game.

if the program does not work and the
ship does not move correctly, the error will
be in the words Ship and Move. lf the

UFO's do not move up the screen, you will
most probably have left the CR's off the
end of the word UFO.

The game requires a random number
generator. A routine is included from the
Ace manual. The words Seed, Seedon,
And and Rand are used.

First set up the following characters:
:GRB« 11263 + DUPB + DO C! =1+LO0OP ;

: SHIP 40 124 84 124 254 186 1460 1 GA ;
:METEOR 28 62 127 255 255 254 124 56 2GR ;
This program should be tested, saved and
verified, then use Forget Gr to allow
sufficient memory for the main program.

POINT AT 152388 @ c@

MOVE INKEY DUP 53 = 56
END 18 14 AT "sconm"s@.amm lﬂm
SHIP § x @ POINT 2 = IF L @ 1- DUP L }
BEEP 20¢ 15:! BEEP 250 15¢ BEEP 380 306
THEN 1 EMIT
Urozzz.zmnmzmrcacn

: SET3L!PFBI11
1&925333?8@1‘-81{]?0!111\?!11.,

. e .

e

! QGAME SET BEGIN HGVE EHIP

15 VARIABLE X
3 VARIABLE L
@ VARIABLE 8

The following variables need to be initialised before typing in
the main program:-

Meteor
by G E Richards

Multiply

on Spectrum
This program calculates all the digits of
large powers of two — up to 65535 for the
48K Spectrum and about 44500 for the
16K Spectrum.

The digits are stored from memory
location 26000 in groups of two, the last
two being at 26000,

The program first asks what power you

want — this is then stored in locations
25996 and 25997. A machine code multi-
plication routine starting at 23760 is then
called. When this is finished you are asked
if you want to Lprint the result, Print the
result or Clear the memories (this must
always be done before a new calculation).
If the last option is chosen the memories
from 26000 to the number held in 25998
and 25999 are cleared; the program then
starts again.

Powers up to 9200 are done in less than

five minutes and the largest known prime
number + 1+ in less than two hours.

The machine code works by taking all
the digits of the number held from loca-
tions 26000 in turn in groups of two,
doubling them and adding the carry from
the previous result. Every time the number
increases in size by another two digits an
extra memory is allocated. When the
whole number has been doubled the com-
puter checks if the specified power has
been reached; if not it doubles again.

. B o0
Ryt b e e 2377421 8F 65 L4 h(,2S999
T2 DATA B4R, 17,144, 101,33 25777 23 ine hi
228,085,084, 144, 1ai .B,33 Tt 23718 5 o B e
as 126,138,158, 264, 188,58 S tee B o 0 -
i,2i¢ﬁzéaﬂ2é9 65053 86 026" 6 Hil |
L] . 28, 237,82, 22 s’ 33785 FE 64 cp 1de
e éaﬁézzé &15§93559551*‘§ a3780 5= 82 4 PTYT
Pt 2 e T o e 23787 DB 64 sub ioe
‘“3 FOR i{=23780_TO 23825: READ 23789 ES PUSh hi
E: POKE i,.k: E ;
4 INPUT "Powe p: POKE 2599
7, INT _(p s256) pnu:'esgse,g-asan S Eas 8 13 L1 ST
EEK 29987: PRINT 2t ol 23794 E1 POP hi
IZE_USR R3780: 80 Zew> 33795 38 01 Jr c,carry
% CLS : LET m=PEEK ZSO0B+2563% 23707 13 ORI
:.EEE 251%99:11311" P‘gg ‘ips23m-B12 :arr!
1I-- D ;
i épggrug‘: FOR i=m TO 26002 ST ggggg I3 e A
EP =1: LET a=FPEEK i IF a»=1@ TH Sa@ae ES push &1
EN BRINT 3;; G0 2 S BUSH Bt
7 FERINT igggé EE pop hi'
aaeﬁa’5~E’E£:‘?ﬁ%ﬁ’3995°;“E”“ 22 335es 38 £ e €.3 toop
T 9 MEXT i. IF t=1 THEN © 33807 83 ey
20 3 23889 DS push de
ta LEL *g“ KEVS. IF INKEYE= 23810 ED 5B BC 65 Ld de, (25996)
N ET Ioiage i ): IF sgavp" O 23514 ED 52 sbc hi,de
2 E;'"*" THEN GO _TO S 333%3 33 D3 3?Pcd§ Loop
1 IF e$<>"c” THEN GO TO 11 L "
i1 _FOR i=26000 TO m: POKE i,@:
MEXY 4. L3 - B0 % 23819 ED S3 BE 65 Ld (25998) ,d&
5903°73° : sSp i gine:
ZATAL 1LL 9A AR d de . 2A0aa =
SSTRE S 0 0w L hice ghy Tl
25768 25 inc ht Multiply
23769 22 9@ &S Ld (268@a) ,hL by S Muth
23772 06 B0 id b,@ .
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OPEN FORUM

Ovals

on BBC Micro

This program is for Model A or B.

What the program does is draw ovals.
When you run the program you are asked
for the width of the oval using the graphics
planning sheet on page 495 of the user
guide, then input the height. Ovals may be
drawn on top of one another.

To clear the screen change 130 to Golo
40 after you have drawn one oval.

18 FEM *¥#¥CIRCLE-OUAL¥*¥%

23 REM ¥Rkt rByY ks
I8 RFEM ®%ekDAUID DALE%EEk

4@ MODE 1

S8 UDU 29.6483512;

g8 INPUT A-B

MOUE COS1¥<(A-23,STHI¥C(B-22
28 FOR ¥=1 TO 132 STEF €

26 DRAW COSH¥(A/2), SIHR®(BE/20
166 SO0UMD 1,-15,255,8. 23

118 MEXT

126 UDU 36

178 GOTD SAa

Ovals
by D Dale

on Dragon 32

Bomber is, as its name suggests, a prog-
ram in which you have to bomb some
nuclear reactors and thus devastate the
enemy territory.

The reactors are the white cup shaped
forms at the bottom of the screen, and to
successfully destroy them your bomb must
hit the bottom of it, not the sides. The
ascending figure at the top left of the
screen is the time you have taken, and the
constant figure is the time you are allowed.

Take it easy with your bombs (which you
release by pressing the spacebar, your
only control), as each one puts the timer
on by 20 units. When you have success-
fully bombed two sites, everything (in-
cluding the timer) speeds up. When all
sites are fallen you resume your task,

i i i FS = Final score
but with less time to complete it. 4l ey PRV AR

_ Sound easy? It's not. That_‘& isacloudof ot Time allowsd for screen
pink radioactive dust hovering above the TT = Timer

sites and if your bomb strikes it, it is AERO = Aeroplane's position
rendered useless. You must aim for the CHECK = Checkif a bomb is visible

maukg;n the cloud for your bomb 10 get  Bome - oS Poslon  oud barier

Your score is calculated according to
how long you have left in each screen. So
hurry — and good shoooting!

Program notes

10-110 SET UP VARIABLES
120-220 DRAW SCREEN
230-460 MOVEMENT LOOP
470-500 END OF SCREEN ROUTINE
510-630 END OF GAME ROUTINE

Variables
DD = Screen number

The variables have been given easy o
spot names so that those interested can
disect the program. Note the little trick
used in line 210 where | have filled the
sites with Chr$ (144) — a black square,
the same as the rest of the screen but very
distinct to the computer. All you need to do
then is tell your Dragon to lodk for it, as |
did in line 310. | would advise you fo
remember this little trick as it can come in
very useful.

Q0 " ###BOMBER### (C) . A, DOWEY #% =
15 * #POPULAR COMPUTING WEEKLY#®
20 DD=1

30 FE=0Q

40 SC=3

50 LIMIT=2250-250#DD

&0 TT=0

70 POKEALSAT4,0

B0 CLSO

S0 A=1024

100 AERD=1024+32

110 BARR=1024+252

120 FORI=2Z4 TO 255

130 POKEA+I,23%

140 NEXTI

150 FORI=454 TO 473 STEPZ2

140 FOKEA+I, 207

170 NEXTI

180 FORI=0OTOZ2

190 FORJ=484 TO 502 STEF &

200 POKEA+I+J, 207

210 POKE A+J-31,144

220 NEXTJ, I

230 " an

2480 TT=TT+1

250 IF TT>2250-250#=DD THEN 510
260 PRINT®O,TTi "™/ "§2250-250%DD3i

32 CHECK=1: TT=TT+20

270 IF CHECK=0 AND INKEY#=CHRS$ (32) THEN BOMB=AERD

- . 360 BARR=BARR-1

370 IF AERD>A+562 THEN POKEAERD-1, 128: FOKEAERO,
* Y 128:POKEAERO-3, 1281 FOKEAERO-2, 1281 AERO=A+34

380 IF BARR<228+A

12391 POKEBARR+3, 2391 POKEBARR+4, 2

39: BARR=BARR+2Z3

390 POKE AERO-1,147
400 POKE AERO+1,147
410 FOKEAERD-2Z,155
420 POKEAERO-3, 128

430 POKE AERD, 159

440 FPOKE BARR+4,23%9
450 FODKE BARR, 128: POKE BARR+1, 128:POKE BARR+Z, 128

4450 GOTO230

470 FS=LIMIT-TT+FS

480 DD=DD+1

490 FORYY=1TD2000:NEXTYY

S00 GO0TO40

510 PRINT@233, "GAME OVER"j:SCREENO,1

520 FORYY=1TO2000:NEXTYY

530 CLSE:PRINT@34,"YOU SCORED "JFS:" POINTS."j

540 IF FS>HE THEN HS=FS

550 IF HS=FS THENPRINT: INPUT"THATS THE HI-SCORE
WHAT"S YOUR NAME?"§

560 CLSB

’Rem.,o,m_

THEN POKEBARR+1,239: FOKEBARR+2,

280
290
300

310

320

IF CHECK=1 THEN POKE BOMB, 128: BOMB=BOME+32

IF BOMB>A+S511 THEN CHECK=0

IF PEEK (BOMB) < >128 AND PEEK(BOME)<>144 THEN
CHECK=03: PLAY"T10001CCCCCC" s BOMB =A+51 1

IF PEEK (BOME)=144 THEN CHECK=0 1POKE BOMB,223:
'BOMB=A+5111 SC=8C~11PLAY"T10003CDEF GABAGFEDC"
IF SC=0 THEN FRINT@Z224,"YOU DID IT IN “5TT)

"TIME UNITS":SCREENO, 1:1GOTO470

PRINT234, "YOUR SCORE- "iF5j
FPRINT@98, "HI-SCORE-> "jHS]
FPRINT®142, "BY "jNAMES)

&00 PRINT@452, "PRESS A KEY TO PLAY"§
&10 SCREENO, 1

&20 IF INKEYS$="" THEN 420

&30 BOTO20

oAb CE G o L s e e

- 330 IF BC<4 THEN POKE&SA9S,0 Bombr
340 IF CHECK=1 THEN FOKE BOMB,210
350 AERD=AERO+1 4 by Alison Dower
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OPEN FORUM

o i

ore Vic20. It uses the Vic's inbuilt facility country) and then will turn it in hi- |

Map for hi-res graphics. resolution.
: i e, Will any British turn it to Great Britain?
on Vic20 The program will first draw @ map (I Just a bit of programming is necessary to

This program allows the use of hi- hope everybody will recognise my do so. Good luck!

resolution on the unexpanded Commod- J
5000 POKES2,24:POKESE,24:CLR 5330 GOTOS338 I
i 5818 PRINT"" 5490 DATAD,1.,3,7,11.,12,13,14,15,19,28,27.31.,
) 5828 PRINT" AB" 3%,63,64,71,95,96,111,120, 124
f 5p3@ PRINT" CDE" 5410 DATAL127.128, 140,142,143, 144, 158,159,
50428 PRINT" FOBH" 160,176,198,192,194, 198, 199, 204
=052 PRINT" 1Je08aKL" =420 DATA223.,224,226.220,230,236,239,240,
=p6@ PRINT" MNOFOOOSE@AGR" 243,244,248, 252, 253,254,233
=p78 PRINT" SETUSGEGAERY" =430 DATA "eéeeeded” . AHLNNVVY, "OODEWW ",
=p8@ PRINT" KXD00008EGEY" VYVNNVYY, "X [eedee” , "BBAAMI ~\", BRABCHLY
=052 PRINT" Z[OGG00ESGL" 5442 DATA "Veeesdds"." | 711 18", "“UTTULLN" ,
5108 PRINT" 12300000 ™" "GRABCABA! ", "AWI & | 44", "ORAAR e "
511@ PRINT" | 0800888 "CHRS(34) 5452 DATA 1000000A,AGAAACCH. "OGEAAAW| ", LLNLL
=128 PRINT" #e003880Y" LLL." + #edeee", "O@I O l0Xx" , BCHHCABC
5130 PRINT" 4000800 " 5460 DATA " IC-#0800", "LZ\00408", 30000000,
514@ PRINT" T T BAHBARAR, "ee8eoVVN", "essn [ "
5158 PRINT" +2000049, -" 547@ DATA HBAARABA, "eeeeNVHH", "| | NSNS, HLT
5160 PRINT" ,00000/0" BBCEB. " | | 1] loox", "\OGGaaa®"
5178 PRINT" 1a0608023" =452 DATA (OOMAGAA,DBCCBEAA. "xeeee~ ",AO0E0
518@ PRINT" 400008005" 000, "eeVKBEPS" , " | WWXY | —" , CBMI ICHH
5190 PRINT" SO008769: ;" 5452 DATA " | lésee | |",CBBDDDFF., " ledeedss" , "00
5200 PRINT" <=DQ7-9" QAWM W, FFEGOHLL, "¢ | X00®0" , WEGOG0EA
5210 PRINT" R 5522 DATA LLNHLLLL."O®eee 11", mnu,LLLLL
5220 Ows1l44 LNN." | looééee", "BAAE~ 100", "NNNVVWVY
5238 DIM CI3) .551@ DATA "0xOANN ", BABROAAA . "eeeee m" "o
5240 FOR K=BTO S2!'READ CIK) !NEXT +~BBAA" , "e#L.~NHHR" , "¢¢ | IDOOX"
5252 FOR Re=@TO68 =520 DATA WOGGAAAD,NCCCCBOA, "#ee64VNN", "seoe
:ggg :g:ﬂLﬂ:m? SVLE", "S\NANNSSN  REGaaaaR. "'-a0eaaan’
o RTAR " n. o m n
5260 K=RSCCMIDSCAS.L+1,1))-64 s s M
5290 IF KD26THEN K=K~-1@2
5300 POKEO+BWR+L,CCK)
5310 NEXT:NEXT Map
5320 POKE36B69.254 by C Aubry

Cassette
on ZX81

printer, with 16K of memory.
The program makes use of the fact that

the Sinclair printer's paper is just the right
width to fit into an ordinary cassette holder.
The program produces a sleeve to fitinto a

A program for the ZX81, or Spectrum with holder, printed on which are the main title,

artist's name, and the song titles for both
sides of the cassette. All inputted by

prompts within the program.

The sleeves can be used either for
sound cassettes or computer programs. In
both cases a collection of cassettes looks
much neater if the sleeves are printed in
this way.

1 REM SLEEVE PRINTER.

P . HARLAND +8@ PRINT AT 11,2a;"=2"
2 CLS 125 INP BS
S PRINT AT 11,0;:"INPUT ARTIST i3@ T=2
SIDE 1" 13s nusun 250
1@ INPUT m¥ 149 LPRINT 0g Us
is ?RIUT-E 11 ,.18; "2 »
2@ INP il
25 PRINT n? 11,9 " INPUT NUMBER 15@ LPRINT
OF TITLES SIDE 1V 155 FOR F=1 z
3@ INPUT SO 16@ LPRINT UllFJaTSlF]
A5 PRINT AT 11,285;"a" 165 NEXT _F
4@ INP ST 17@ LET T=18-Z
4S LET Z=50 175 Gosub 250
S@ IF ST:»>50 THEN LET Z=5T 16@ LPRINT "SIDE 1) ;A%
S§1 IF _Z>18 THEN LET Z=1B 185 LPRINT
§5 PRINT AT 11,@; "INPUT TITLES 19@ LPRINT "SIDE 21 ";:Ba
ON SIDE 1 200 LET T=i2
&0 DIM O%(Z,15) 205 GOSUB 250
65 FOR F=1 TD SO0 21a CLS
7@ INPUT O$(F) 18 PRINT AT 11,@; "PRESS (N-/L)
785 NEXT F Fan NEXT SLEEVE"
76 PAUSE S50 228 PAUSE 4E4
88 SSANTAL 1o B8 ool o v
9@ FOR F=1 0O ST 288 [BRanT
a5 INPUT TS I(F) 28@ NEXT F
108 NE:(T F 2685 RETURMN
1@es
i1i@ PHINT AT 11,9; " INPUT MAIN T
ITLE SIDE 1° Cassette
115 INPUT A% by P B Holland
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PROGRAMS FOR THE
DRAGON 32

MONSTER MINE by W. E. MacGowan

Escape from the ming with 25 much money as you can, but don’t get closed in or caught by the
prowling monsters. An addictive machine code game, with superb graphics and save facility.
Price £7.95.

BOLF by Pete Allen

Over 20K of Basic giving you full 18-hole polf course with handicaps, choice of clubs. Golling
weakness must be specified. Full colpur graphics and sound,, including scare card. Price ET.95.
SPACE MISSION by W. E. MacGowan

Launch from luriar base, ight your way through the asteriod belt to do battle with the enemy
fleel. Multi-level space combal game, sets new standards in graphic excedience and attention lo
detail. Price £7.98,

CHARACTER GENERATOR by John Line

A program for the programmar, aliowing creation and saving of character sets/shape tables and
subisaquent inclusion into users basic program . Demanstration program and full ASCH character
s#t included. Price £9.95.

GAMES PACK |

SPACE WARS by John Line. A game for two scout ship pllats, SHEEPDOG by Erik Pattison. Pen
the sheep, If you can! TORPEDO by Erik Pattison. Sink the enemy fleel. SNAKE by Chris
Hunt. Eal the food but nol yoursell. Price £7.95.

GAMES PACK i

LANDING by Peter Chase. A 3-part flight simulator. HANGMAN by Chiis Hunt. The old favourite,
with lots of words, SPEEDBOAT by Peler Chase. Hit the markers, bul not the bank!
BATTLESHIPS by C. Castle. A classic game, with a ditference. Price £7.95.

GAMES PACK il

REVERSEL Pit your wits against the Dragon with this easy to leam yet extremely demanding
game. Five skill bevels {rom novice to grand master. PONTOOM. An excelient implementation of 2
favourite card game in full colour with sound. Dragon is & mean Banker. Price £7.95,

LYNX PROGRAMS
Please write or phone for details. All available by mail order from:
GEM SOFTWARE
UNIT D, THE MALTINGS, SAWBRIDGEWORTH, HERTS
Telephone: (0279) TZ3567

TRADE ENQUIRIES WELCOME - PLEASE RING FOR DEALER PACK
Accass orders welcome

g ——
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ADVENTURES WITH OVER
4000 LOCATIONS

SPACE ADVENTURE
ROLE PLAYING ADVENTURE
SINGLE PLAYER ADVENTURE

QOver 4000 locations on one adventure cannat be done on one tape!
The first tape contains the graphics, the instructions, the preparation for
travel and the first adventure. As soon as this first adventure is finished
you can order the next part. Please note that every part gives you at least
two if not four different exits.
You can stop the game any time you like. It is, however, not possible to
skip parts because data are recorded and you need these to continue.
There is always an option to continue when you have found an exit, thus
allawl:% you to find all the exits in any one module.
TYRANT OF GRAHIM: an adventure in outer space. Try and find your
way to the planet Shrahaim. The approaches are heavily guarded but if
you can get through you will find eternal life and the conquest of the
universe is yours. Maybe (but we doubt it) you will find the way to
another universe, but only if you enter the right black hole . . .
TREASURES OF MOSHT: a single player adventure in the most fabulous
country ever put on computer. Try and stay alive in a place where
everything seems to go against you . . .
TRAVELS IN RASHAN: a role playing adventure situated on earth before
the cataclysms which happened before the Precambrium era, some 600
million years ago. Travel through this ancient civilisation with its
uncanny laws, stay alive and gather treasure. Then try and get back to
your own time . . .
EACH ADVENTURE, Module 1, £4.50
Each further module also £4.50
Please add 50p per order for p&p

Avallable now for Spectrum 16K/48K and Atari 400/800
Available in May for Dragon and Oric-1

VENN SOFTWARE
133A High Street, Acton, London W3 6LY
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SPECIAL OFFER

Vic-20 Computer
£129.99 (inc. vam)

The Vic Centre has London’'s most comprehensive
range of Vic-20 and Commodore 64 hardware and
software. Telephone or call at The Vic Centre, 154
VictoriaRoad, North Acton, London W3 (opposite North
Acton tube station) just off the A40.

Telephone: 01-992 9904
Monday-Saturday 10.00am-5.00pm
VISA, ACCESS, AMEX

SOFTWARE FROM
MR. CHIP

For the unexpanded VIC20
QUACKERS Step right up, and welcome to the shooting

BABIY o it nrisas s i s e s ek e £9.99
KRELL Defend the poor Zymwatts from the evil Tharg,
but can you fend off his guardians ....................... £9.99

ORBIS Defend your Uranium fuel dumps, from invading
Zylons by laying space mines in their path £9.99
GALACTIC CROSSFIRE Deadly Sligon phasers are
above and below, firing at vour land-craft £9.99
ALIEN SOCCER So you think you can play football? Play
against the wierdest alien team £9.99

' SPACE PHREEKS Voyage across the Universe and face

many alien creatures known only as Space Phreeks £9.99
ADVENTURE PACK (Contains) Moon Base Alpha and
Computer AdVenture, ..........coevrmsuuriasiinrasrssares £9.99
DATABASE Create your own custom files
BANK MANAGER Computerise your bank account £5.00
CHARACTER EDITOR With our own window facility

T S R el B e e £4.50
M/C SOFT machine code monitor and disassembler, any
MIERIOTYERIZE & ooo v ie v esunsehnstn s dstaas oo . £1.50

Full catalogue available on request.
CHEQUES/POs TO:

MR. CHIP, Dept HCW, 1 Neville Place, Llandudno Gwynedd
LL30 3BL. Tel: 0492 49747

WANTED: GOOD QUALITY SOFTWARE, TQP ROYAL-
TIES PAID

POPULAR COMPUTING WEEKLY
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OPEN FORUM

T Lhbray

on ZX81
This is a program for all those who (like
myself) gratefully snap up machine code
subroutine listings in magazines such as
your own to incorporate in other programs.
This program allows you to set up a library
which will alphabetically list the routines

PCW includes a subroutine on how to
draw boxes in its October 7th issue. To put
this into your library, load the program,
request Add, and make an entry which
reads: BOXES:PCW, 07.10.82 : 16514
Now input M/C and the ZX will ask you for
a starting address for the hexloader. Input
the address included under the entry
above, and enter the machine code in the

Program notes

Lines 1-9 are to hold machine code as required.
Lines 10-240 are a standard bubble sort, modified by
lines 250-390 which allow the original set of items to ba
increased on fulure occasions.

Lines 550-560 allow the 5 digit address forming par of
the library listing to call the required subroutine.

Lines 1020-1110 form a standard hex-loader.

These lines should contain

: 2 PEM viasvviisicsiiiians
available and allow you to sample them usual way. When you next View the et o el
within the library program. library, an entry of 16514 will draw the box. SREN e :

“10 PRINT “TO SET UP A NEW FILE, INPUT 200 RETURN INPUT**ADD™" "

gy 205 FORN =2TOX 510 PRINT "TO SELECT ITEM, INPUT § — DIGIT
11 PRINT “TO ADD FURTHER ITEMS, INPUT 210 IF AS(N — 1)>AS$(N) THEN GOTO 165 CODE"
“ADD"™" ¥ 215 NEXT N 515 PRINT “TO ENTER M/C CODE,
12 PRINT "TO VIEW CONTENTS, INPUT 220 SLOW INPUT""M/C™
HOIEW " 221 CLS 520 INPUT Z$

13 INPUT Q8 225 FORN =1TOX 530 IF 2§ = "ADD"THEN GOTO 250

14 IF Q8 = “S/U" THEN GOTO 19 230 PRINT AS(N) 540 IF 2§ = "M/C" THEN GOTO 1000

15 IF Q$ = “ADD" THEN GOTO 250 235 NEXTN 550 IF LEN 28 = 5 THEN LET Z = VAL 28§

16 IF Q8 = "VIEW" THEN GOTO 221 240 GOTO 500 560 RAND USR Z

17 GOTO 13 250 INPUT Y 570 GOTO 500

18 STOP 251 LETj=1 999 STOP

19 INPUT X 255 PRINT ;" MORE ITEMS" 1000 CLS

20 CLS 260 DIM BS(X + Y,32) 1010 IF J = 0 THEN LET K = 16514

22 PRINT X ; " ITEMS" 270 FORN=X+1TOX +Y 1020 PRINT “START ADDRESS?(FIAST FREE
25 LETJ =10 280 INPUT BS(N) BYTE =";K.")"

30 DIM A$(X,32) 290 PRINT BS(N) 1030 INPUT K

40 FORN = 1TOX 300 NEXTN 1040 LETI§ =""

50 INPUT AS(N) 305 CLS 1050 LF I$ = " THEN INPUT I$

60 PRINT AS(N) 310 DIMCS(X + Y32) _ . 1080 POKE K, 16 CODE I$ + CODE I$(2) — 476
70 NEXTN 312 FORN =1 TOX 1070 PRINT AT 20,0; K;" ";I$(TO 2)
155 FAST 315 LET C$(N) = B$(N) 1080 K=K + 1
160 CLS 370 NEXT N 1000 SCROLL
165 FORN =2TO X 380 LETX =X + Y 1100 LETI$ = I$(3TO)
170 IF A${N — 1)>AS$(N) THEN GOSUB 185 381 DIM A$(X,32) 1110 GOTO 1050
175 NEXT N 382 FORN =1TOX

180 GOTO 205 ﬁ lﬁ?xrﬂﬁm = C$(N)
185 LET Z§ = AS(N - 1)
190 LET AS(N - 1) = AS(N) 350 GOTO 155 Library
195 LET AS(N) = Z§ 500 PRINT AT 17.0; “TO ADD MORE ITEMS, by T. Gale

Kaleldoscope

on Spectrum

The screen slowly fills with dots, mean-
while, the computer happily beeps away.

The dots are randomly placed but it S

mirrors the dot opposite.

i1 BORDER 1: PRPER 1:
INK 7
2 PRINT FLASH 1, INK...

54

i@ N=

lHND*SBﬁl +10208

290 FOR A=1 TO N

36 LET U=INT lRNI'.'I‘i
16@1 T

4@ LET H=INT TRHB
*218)

=17 LEI' RU-21+ ( 1Bﬂ

=17 LET RH=31+1{209

65 BEEP_ .100,7
7@ PLOT Lt 4
8@ PLOT LU
55 BEEP .10@,5
9@ PLOT RH,RU
188 PLOT H,RU
11® NEXT A

120 FAUSE 8999

Kaleidoscope
by D Wallin
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subtractson. The ASSEMBLER is of the Two
pass Global fype. Monitor contains useful
rowfings enabling the user 10 write and run
machene code programs. Supplied on cassel-
te + wser manual £27.65

D.G.TA

BREAKDUT. AWARI, MOONLANDER and
RAFFLES.

Fascinating entertainment for all the family
Only £5.75

D.6.T.4 Mcoda

PTERODACTYL. Destroy all the Eggs belore
they halch. Beat off the attacking
PTERODACTYLS

TORPEDO RUN. Similar io the ARCADE

Contains five Super James {IT!'IELLfJJ

DRAGON 32 SOFTWARE
EDITOR/ASSEMBLER + MONITOR swoop down liring "stings”. All three games
Assembler functions include ORG, FCB, FDB, only £6.85
FCC, EQU, RMB and Hex or Decima addition/ Di

SASSEMBLER
The ideal tool to have around. Disassembie
the BASIC to see how it works. Make use of
subroutines, eit.
Supplied on cassete  £11.85
DG.T2
M/Code games. SMAKES. Kill them bedore
they kill you. Up to 12 giant snakes at one
time.
LAWDER. Land your craft on the Lumar
surface.
INVADERS. 35 Invaders, mother ship, 3
difenders, 9 skill levels, All three games in
HI-RES + sound. €695
CHESS M/Code
8 Seloctable levels of play
Hi-Resolution display of board and pleces

illllIIH'IIIIIIIIIIIIIHIIHIIIIIIIlllllllllllllllllIlllIIIII-“IIIIIIIIIIIIII-HIIIIIIIIIIIII“IHIIE_

SOUND & VISION

The monthly home entertainments fair

FROM EDISON TO SINCLAIR
EVERYONE WILL MEET THERE

SUNDAY MARCH 27 10 am—5 pm
Hempstead Valley Shopping Centre
Gillingham, Kent
Admission and parking free : STALLS FROM £10

version, 30 perspective. Ships further away Cursor control ‘move’ selection.
give higher poinis Spacifice pieces may be set up 1o solve chess
HORMNETS. Very tast game. Kill the HORNETS problems
as they emerpa, but beware when angy Ihey Supplied on cassete + instructions.  £7.85
ALL ORDERS INCLUSIVE. SAME DAY DESPATCH. SEND 5.A.E. FOR LIST
J. MORRISOM (MICROS), 2 GLENSDALE STREET, LEEDS LS9 844

Callers welcome please phane (0532) 480967 !

Organisers: Tel: Maidstone (0622) 76506/7
Organisers — Tel: Maidstone (0622) 76506/7

lllllllllllllllllllllII!IIII“IIIIIIIIIIIlllllIlllllll[l-l.lllllllllllIlllIIIIFI“IIIIIIIIIHHIIIII.IIH
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I INSTALLATION MANUAL.....c..ocommnmmmummernas
Necessary lor implementing FORTH and its aditor
Al prices inclusive of postage and packing
Chagues and POs made payable please to

M & J SOFTWARE
34 Grays Close, Scholar Green, Stoke-on-Trent STT 3LU
Tel: (0782) 517876 B

VICTAGRAPH

VICTAGRAPH PLOT WINDOW i produced with sifk screened details onto clear PV
sheet with easy to read calibrations and mumbers on cach side, leaving 2 large arca clear
for yerur designe. A thicker sheet in white is provided as & base

NOW AVAILABLE FOR : J 1 1l PN T 1

ORESENTS: BEE weo
ZX SPECTRUM || "S5ace Lt

ermisis E500
Jeff Sears, Navajo Software

28 Strathmore Drive
READING, Berks RG10 9QT

g
M & J SOFTWARE : BUSINESS or GAMES i
DRAGON COM APANION BOOK. ... £4.98 : SO FTWAR ER EQUIHED g
e s 5 £
rcuase i rocessorspes (1t 4 raroware ) H Reliable, original software required for :
Inpo'rpor:'uog;elul roul:inu::emm BASIC in your machine programs § \'mzu -"l EB 54 1’ Zxﬂ l’| SPE Huu i
Arld commands to BASIC g =
DRAGONIMPLEMENTATIONOF FORTH..... £1500 | 5 Copyrigis eithor purchased or cash  §
FORTH LISTINGS vvrooooveosecoessereeeeeessiesesessessenes £7.00 I g or high royalties paid H
6502, BOB0/ZB0, £809, B800, 1802 in stoc = ; E
E Sands&mpius!mpmnmremnmrmandpaymmrm
E

=
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VIEW THE "SPACE CITY" as the onslaught of |
marauding Aliens descend upon i. Debend it i

with your Stratoblaster Shuttie. A superb ;
A SPECIAL window hat been developed to Tind Spectrum’s DRAW offset co-ordinates E l T I1J me’simulation. both graphically and aud-
Place your drawing in the Victagraph and you are ready o PLOT using the window n' pach feet of Alens has its own colour,

sound and movernent. Features include; more
than 30 ditterent types of Aliens, full hiscore,
tunes, amazing sound effects. extra lile every

mask and DRAW using the offset co-ordinate window, with it's EASY FINDER
designed ta make Spectrums negative and zero nambers quicker 1o program
PLOT, DRAW, CIRCLE is casy with VICTAGRAPH PLOT WINDOW,

UEFENOER

o S 10,000 points scored, and brilliant mode 2 |
Jfr\r"‘ = Spectrum toial price £7.60 inc p&p in tube ADDRESS: TEMPEST SOFTWARE, colour graphics :
L‘ ' _ Atari 4800 - 1;1 . BECCLES ROAD, E::m‘:;: m%ﬁn:ngm B's amazing :
. & Chegue payahle to Victa Cerancs F | |
7% ‘-'ptcmum 0 ::A_ll.gigxﬂaﬂﬂ'ﬂt. For the BBC modal ‘8’ of 'A’+32K {
5 Price; £6.95 (Disk)
VICTA CERAMICS [ZAP), 62 BOW STREET, RUGELEY, STAFFS. WS15 2RT. {DELIVERY BY RETURN OF POST) £4,95 (Casseite)

Price includes VAT and P&P ;
(Disk wersion includes total graphical

mstruuiunsl

P——————————————————————————
I “AND WHERE THE DRAGON'S TEETH '-
" THE NATIONAL ASSOCIATION -
e =
LL ARMED MEN SPRANG UP OF VIC20 OWNERS

Dave Town and Keith Nathan announce 5
A USERS GROUP DEVOTED TO THE SERIOUS OWNER |

SON OF DRA GON B YTE .m:;;mugﬁm:hnm 3&?’3&?,";"3:}:‘;3?,"3?2‘?_" for hira from 40p per fortraght I
LAST CHANCE

UK ONLEY TelnrEaa 1251 UK ONLY

@ Monthly newsletter packed with all the relevant information conceming ihe Vie20. 1
@ Monthly gamaestapa, Five top quality programmis on cassatie. !
® Programma swap service. No charge for Swapoing programmes.

@ Free infarmation and advice.

10 ASH ROAD, HEADINGLEY S aruli o 6 ks chis o S04 950 it 308, i
i) LLEEEEDDSS?LzaE m mﬁm (payabie to The NAVIO} stating name, address, hardware ana
el: 0 [ Io: 1
The NAVO
sigTACTEpooUron LT soucel i B e
BOARD GAMES AND BOOKS Qm rurﬂ:::am
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Swamped!

ast week, we saw an adventure, written
for the Atari machine, that relied mostly
on graphics for its appeal. Now let's put the
Sinclair ZX81 to the test, and see how it
faces the challenge of graphic adventur-
ing.
While traditional adventure games rely
mostly on the *logical’” appraach,
“graphic” adventures require a more basic
response from the player — a response
from the reaction level, rather than the
intellectual. This is not to say that they do
not test the player's reasoning powers —
they often do — but that reflexes are
probably more important. All generalisa-

Tony Bridge’s Adventure Corner

tions, of course, can be proved to have
one or two exceptions.

Let's consider a couple of the earliest
programs to be offered by Sinclair's cata-
logue. Psion, before it became one of the
first independents to come under the
Sinclair banner, produced a little tape
containing two adventure programs,
Sorcerer's Island and Perilous Swamp.
They are both “‘graphic” adventures, and
illustrate two different facets of the genre.

Perilous Swamp is a pure board game,
taking place on an unchanging map, using
the chunky graphics of the ZX81 to deline-
ate the landscape. Somewhere on the
board is located the Princess, and your
*“X's" task is to rescue her and bring her off
the board at the Exit. You may not move
over the grey (swamp) squares.

The adventurer is catered for by the
monsters that are met at every other
move. You must do battle with these — or
bribe them into ignoring you! You will find
that your Life Points ebb away each time
you move. The only way to get out of the
swamp is by planning your moves well in
advance, to use the least number of steps.
Quickly played, and addictive.

Sorcerer's Isfapd is a much more com-

plicated program. You are put down some-

where on a mysterious island, and your
task is to find the Sorcerer's secret. A map
of the whole island is available to you, and
the immediate surrounding landscape is
always on display as you move about.

At every move, it seems, a monster, be it

Dragon or Balrog, confronts you. A deci-
sion must be made to fight, run or bribe
your way out of trouble. Bribing is accom-
plished with the various bits of treasure
you are always stumbling across. Unfortu-
nately, your staggering around the island
is not unlimited — your Life Points, as in
Perilous Swamp, decrease each time you
move. There is, however, a little hut to
which you may retumn if you feel faint.

Although the drawing of the map at each
move is rather slow, and neither program
is of arcade quality, nevertheless, these
are two very good programs, and wvery
good value for money at £4.75 for the pair.
Recommended as a change from the more
cerebral adventures. Another look at
“graphic” adventures at a later date.

In the meantime, keep your ideas,
views, likes and dislikes coming in — |
hope to start giving them an airing soon.
Don't forget: Orc is just another name for

.. AAARRRGGGHHH! |

'8

\Write or call into

NORTHWISH LTD

THE GROUND FLOOR, RALLI BUILDINGS
STANLEY STREET, MANCHESTER
M3 5FD
or Phone 061-832 9143

_We Pagy Hard Cash for Soffuare

o

s

WANTED URGENTLY =

Arcade-type games programes for Spectrum, ZX81,
Vic20, Oric, Dragon, BBC Micro and Lynx.
We pay top royalties or buy your copyright for
cash. National mail order and dealer sales ensure
you get the best reward for your genius._

ZX81 GRAPHICS STARTER PACK...

manual,

ZX81 (16k) MULTIGRAPHICS...
Cassette and 20 page ilustrated mununl

procedures, output 1o ZX Printer alc.
“An outstanding program . .
Send s.a.e. for further details

ZX81 GRAPHICS

Four 1k Graphics programs on cassette wﬂh lwalm page IIIuHFatBCI e!plnnml'y'

Prapare screen displays mixing graphics (created wih an B-directional sketch pad)
and 3 sizes of ftexd, including lower case lettering. Animation. Two SAVE

. Lam discovering more in it all ihe time,” Dr. B. L., London,

From leading computer stores or by mail order
Prices all inclusive. Full money-back guarantee

Dept. PZ, BRIDGE SOFTWARE,
36 Fernwood, Marple Bridge,
STOCKPORT, Ches. 5K6 5BE

£4.95 |

. £6.90

THE LARGEST SELECTION
OF GAMES IN THE WORLD |

We stock the BIG NAMES
in Computers including

ATARI 400/800
SINCLAIR zx 31
ZX SPECTRUM

—— DRAGONMICRO=

and a wide range of

Main Computer Branches:

VIC-64

independent
SOFTWARE

22 OXFORD STREET, London W.1.
439 OXFORDSTREET, London W.1.
52 WESTERN ROAD. BRIGHTON.

) Alsoat: 184 REGENT STREET, London W.1.
agl tli:ge k 254 REGENT STREET, London W.1.
.kt_ >
Iﬁ' ol tuare§‘m el - )
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ZX81, SPECTRUM, DRAGON
BBC AND VIC

SOFTWARE LENDING LIBRARY

We have for hire from 50p (including postage)
programmes for your computer.

£5 for life membership (less than the cost of a single
game) brings you the Software Lending Library
membership kit including catalogue, news letter and
free hire of 1st prﬂgrammef%a_mg. 3

All tapes lent with full manufacturers permission.

e

Send a cheque or postal order for £5 to Software
Lending Library, PO Box 3, Castleford, West Yorks
stating name, address, and computer type.
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MONSTER SOFTWARE CLUB
SOFTWARE LIBRARY FOR THE

DRAGON 32
OVER 70 TOP-QUALITY CASSETTES FOR HIRE. ALL TAPES USED
WITH THE MANUFACTURERS PERMISSION
[WE PAY ROYALTIES)
ANNUAL MEMBERSHIP FEE £8.00
Tape hire £1.50 per fortnight plus 40p p & p
| {this includes a pre-paid return envelope)
SPECIAL TRIAL OFFER
3 months membership for just £3.00
PLEASE NOTE: Two tapes may be hired at the same time
Further tapes by return post
SAE for détaits

MONSTER SOFTWARE CLUB

32 LENNOX DRIVE, LUPSET PARK
WAKEFIELD, WEST YORKS

THE GREATEST PROGRAMMING
AID SINCE FINGERS
CUT DOWN PROGRAM
ENTRY TIME

Over 99% of bugs in programs copled from
printoul listings are the result of entry errors.
The EASIREADER holds copy at a comiortable
angle @nd @ specially-designed cursor runs
down the program to prevent skipping between
complex and similar-looking Hves
It effectively keeps a Tingés’ on your curment ling
— essential for use with SINCLAIR computers
or when using the 'shift’ key.
Mvailable now only from BUGBEAR (Patent
Pending No. B232718) at an introductory price
of £12.99 (plus £1.25 php). SAE for further
details

SUPER DRAGSTER

BBC MODEL B

{32 MODEL A)
For 1 or 2 players.
Design your DRAGSTER and race It against a
triend or the computer. Too heavy — it won'l
move! Too clumsy = it crashes!
Rewving engines, crash noises, hiscors and
victory lune — Suparb sound and graphics.

BEWARE THE SUPER DRAGSTER! What is it?
Beat the compurter — i you can — and find out
Great game with cash prizes. Competition
details with each program. Previous knowledge
of dragsters not required. A winnar svary month
— it could be you. Only £5.95 inc p&p.

to: BUGBEAR,
Tempiletown, South Shields, and Wear, NE33 SRZ.

W, Nicholson Bulldings,

L ARAG PVRCIR AL AVCLE AOAAT SIVCLE ACUR ARACLS PRACLE RRALLE FRACLE FRAD

DRAGON HARP MI 80

u) Bowling, UFD, Muncher, ulamﬁli
astermind. ||2]| Race-Chase, Depth
Charge, Motor , Glorious

Bomber, (3) Tank Battie, Reaction
!RIJI';' Biind Mare, One Man and His Dog,

PO LTRRACLE RS

i,
'ﬁ* TEXT OM HIGH-RES &”Pr

GRAPHICS FOR DRAGON

A 2.5K sub-mouting that produces text of all
sizes and colours in any mode or high-res
praphics. Easy fo usé directly from the
keyboard and allowing full use of inkey§
print at and numeric variables, £7.95

WANTED URGENTLY

Dragon, Ovic and Lynz programs, we pay
gxcellent royaites or purchase the copyr-
ight far cash.

ARy, PRACLT VO] AW AL PR

Maths Tulor — A set of programs for
i taaching maths to chilren (3-10 m!ﬁ b

.F
3

: 2

E8 |8

DONTMISSTHIS
INCREDIBLE OFFER!

YES, 50 GAMES! et o

FOR YOUR MICRO

PTTE o  m —

o SPECTRUM

e escare Zx81 LYNX
DRAGON
ATARI VKx3)

BANREL Aj8F
0N DISC A
CASSETTE)

ACORNATOM

'B[B]CJY:
sSHARP
ORIC-

NEW BRAIN

GALACTIC ATTACK
SFALE MISSION
W L ARDE R

o TH
00 YOuUR Suned
CERBY DASH
TTLE SPACE SEARCH
Uk ERSE
A

SUPPLY CASSETTE 50 FOR
1 enclose cheque/P.O.

Technical Books
Available Now

COMPUTE!’S FIRST BOOK OF VIC

Programs, hints, tips, applications, utilities, games,
| - graphics techniques, -etc. from the pages of Com-
| pute! Magazine, plus articles previously unpub-
lished. Just £11.95 including p&p. Phone orders
welcome.

Watford

105 St Albans Road, Watford WD1 1RD
(2 minutes from Walford Junction Station)

Tel: Watford (0923) 23324

BUSINESS EDUCATION LTD
we BUY and SELL
SECOND-HAND AND NEW MACHINES
RENTAL OPTION available

Phone: 636 9612 Martin Foreman
103 Great Russell Street, London WCH1
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COMPUTER BOOKS

FOR VIC, DRAGON, SPECTRUM, BBC, APPLE, ETC
OVER 200 TITLES AVAILABLE
Write or ring for complete list and detaiis of our mail order service
Weston Computer Tapes Centre

2 HILLEND, KEW STOKE ROAD, WORLE, WESTON-SUPER-MARE
TELEPHONE (0934) 513430

e e e e

L
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BBC & EDUCATION

This program is written for the BBC (any
model) and demonstrates how light rays
pass through a convex lens. The focal
length, object distance from lens, image
distance from lens, height of the object
and height of the image are constantly
displayed.

All these can be altered individually
using the function keys (see diagram for
details).

A ray diagram is also constantly display-
ed on the screen. The key to the display is
as follows:

Through the looking glass

Peter Donn presents a short program to show how
light passes through a convex lens. -

Red vertical line =0bject
Green wverical line =Image
Yellow horizontal line =Principal Axis
Yellow vertical line =Convex lens

The remaining green lines represent
selected light rays.

The program also shows the state of the
image visually, whether it is real, vertical,
upright or inverted. All measurements are
taken in ‘units’ which can represent what-
ever you want.

The program can be very useful in
education, being part of the Physics 'O’
level syllabus.

INCREASE
OBJECT
DISTANCE

DECREASE
OBJECT
DISTANCE

INCREASE
OBJECT
HEIGHT

DECREASE
OBJECT
HEIGHT

DECREASE
FOCAL
LENGTH

INCREASE
FOCAL
LENGTH

10 REM LIGHT BY PETER DONN '82 260 DRAW 64@+1D,512
e 270 MOVE 64@-0D,512+0:DRAWID+64@,IYC
30 *KEY 0 a 280 FOR C=1 TO 3:VDU19,C,C;@; :NEXT
40 *EEY 1 b 290 PRINT CHRE8@,''FOCAL LENGTH :"{F/10;
50 *KEY 2 c '"QBJECT DIS. :";0D/1@
60 *KEY 3 d 300 IF OD-F=@ PRINT"IMAGE DIS. :INF." ELSE
70 *KEY &4 e PRINT "IMAGE DIS. "jID/1@
Bo *KEY 5 f 310 PRINT "HEIGHT OBJECT:";0/1@
90 F=100 :0=100 : 0D= 200 320 IF OD-F=@ PRINT"HEIGHT IMAGE :NONE"
100 @%= L0000 20A ELSE .PRINT"HEIGHT IMAGE :"
110 IF OD<1 OD=0D+1@:GOTO 330 j-MG*0/10
120 IF 0<@ 0=0 330 *FX 15,1
130 MODES 340 AS=GETZ
140 VDU19,@,4;0; 350 IF Ag="a" 0D=0D+1@
150 FOR C=1 TO 3:VDU19,C,43@j :NEXT 360 IF AZ="b" OD=0L-10
160 COLOUR3 370 IF Ag="c" 0=0+10
170 MOVE®,512:DRAW1280,512 380 IF Ag="d" 0=0-10 _
180 MOVE64@,312:DRAW6 40,712 390 IF A@="e'" F=F-10:IF F<® F=F+10
190 GCOL@,1 400 IF Ag="f" F=F+l@
200 MOVE(64@-0D),512:DRAW(64@-0D),0+512: 410 GOTO 11@
GCOL® , 2 : DRAW6 4@ , 04512 420 END
210 IF OD-F=0 THEN 43@ 430 X=640:Y=-(0*X/F)+0
290 ID=(F*0D)/(0D=F) 40 DRAW X+64@,Y+512
230 MG= (ID/OD) 450 MOVE 64@-0D,0+512:DRAW X+64@, (Y-F)+512
240 IYC=512- (MG*0) 460 GOTO 280
250 DRAW ID+64@,IYC
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Rid the world of the Transylvanian Terror/ before he k

introduces you to the dark world of the living dead in...
T..

irmt@i)[humcm
Tower

A spectacular 3-D maze adventure
for the 48K Spectrum only £6.50

“Enthralling and addictive”... Popular Computing Weekly
“Addictive”... Sinclair user

%
S
SR

Now available frq;_n W: H. Smith*

Phone 0628 21107 for instant credit card orders
Richard Shepherd Software, Freepost, Maidenhead, Berks SL6 5BY.
Dealer enquiries welcome * Selected computer branches only




_SPECTRUM

'Sound and vision

|Deborah Annette completes her two-part series on mic

| with asound and print controller.

' | Sound Controller
~ | The Basic call to Beep function is located
| at address 1016. To program the computer
| to produce sound from the internal speak-
| er you need to make a call to address 949
| where variables such as pitch and duration
| of note can be entered directly in h and de
|rather than from the stack. Using the
- | machine code loader from last week try the
:-Iaﬂowmg: :
|LD HL NN 33 100 1 PITCH
LD DE NN 17 150 3 DURATION
| CALL NN 205 181 3 CALL TO ADDRESS 948
201 RETURN TO BASIC
| The Rom routine at address 949 uses the
| IX register and also contains Disable
| Interrupt (DI) and Enable Interrupt (El) as
| the first and last commands. Only the
. | sound function is enabled — all o!her
. | activities stop.

This routine may be coupled with the
keyboard controlier (Popular Computing
Weekly, March 17-23) to indicate that an

| mp!nble entry has been received. For

- 24-30 MARCH 1983

CALL NN 205 181 3
RET 201

will only respond to depressing the W key
and will Beep an indication that it has done
so. This can of course be extended to
include a range of keys if necessary and is
a very useful ‘mug trap’.

Multiple Beep calls may be used to
produce a range of notes, but require the
registers to be saved before the call to

Beep. For example:

LD BC NN

LD HL NN 33 255 D
LD DE NN 17 100 2
PUSHHL 299
PUSHDE 213
PUSHBC 197
CALL NN 20 181 3
POP BC 193
POPDE 209

POP HL 225

LD AL 125
SUB C 145
LDLA 111
DJNZ DIS 16 242
RET 201

1306

Reduction in Pitch —
Number of notes
Pitch

Duration

Save Registers
Call BEEP

" "Recover Registers

Decrease Pitch .

Next Note
Return to BASIC

Print Controller

As the Spectrum memory map is non-
sequential (see how the Psion logo is built
up when running the Horizons tape), it is

not possible to Poke user defined graphics
(UDG) or characters to a specific screen
location using normal machine code
methods. With the Spectrum the Rst 16
function must be used for this purpose.

First, the accumulator is Loaded with the
function to be performed (see Table 1) and
then the value of the function. Note: Ast 16
uses the alternative set of registers (you
were able to use these registers in ZX81
machine code routines — you cannot with
the Spectrum).

Enter program one. It prints a green
coloured hash on a red square towards
the bottorn left-hand side of the screen.
You may alter the values of variable ‘d’
and 'e' to correspond to any colour you
wish (0-7) and the variables ‘&' (0-31) and
'c’ (0-20) to any position you require on the
screen. Character changes are effected by
altering the variable ‘h'. See pages 183 to
188 of your Sinclair manual for suitable
alternatives.

Program two combines keyboard con-
trol, sound and graphics with colour. The
program operates by waiting for you to
press the ‘x' key, then it sounds a low note,
prints six colours and characters in a row

-and then sounds a high note. ]
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DRAGON
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' On the trail . ..

Keith and Steven Brain show you how to add cursor

control to your own programmes

t the left and right hand sides of your
keyboard are the four cursor control -

(“arrow”) keys which are very useful for

controlling left and right, and up and down,

. |movement in games. Only ‘up’ and ‘left’

are displayable charactars (Chr${126) and

Chr§(127). While the ‘up’ arrow can be

practically usad ina strtng comparison like:
10 IF AS="

|the ‘left’ a,rrow can only be obtained by

Shift (Up Arrow) so really they are best
forgotten!

In general, the cursor keys are only used
in programs by looking for their ASCII
codes.

ASCII codes for cursor keys

shift nol pressed  shift pressed
left arrow B 21
right armow B 93
up arrow 94 a5
down arrow 10 a1 -

The codes are different depending on
whether you are in upper or lower case,
and to avoid chaos in your games by

' |accidentally moving into the wrong case, a

‘belts and braces’ approach which checks
for both is best!

Mapping it out

Movement around the screen must take
into account how the screen is organised
{"mapped"). The Dragon text screen con-
sists of 16 lines, each of 32 characters. ltis
mapped sequentially from 0 to 511 (start-
ing from the top left corner and returning to
the left of the screen at the start of each
new line).

Let's start at point P in the middle of the
screen (position 238) and think about
moving left and right. All we need to do is
subtract one from P or add one to P each

time you press that key:
110 P=238

120 PRINT @ P,

140 AS=INKEYS:IF A§=""
A=ASC(AS)

150 IF A=8 OR A=21 THEN P=P~1
160 IF A=9 OR A=83 THEN P=P+1
290 GOTO 120

If you try that, you'll notice that if you go
on far enough you move onto the line
above or below.

Going the long way round is rather
pointless, so lets turn our asterisk into a
“furtle” which will move immediately at our
command, in any of the four directions,
leaving a trail behind him. To move up and
down a line directly you simply subtract
from, or add 32 (line length) to, P in the
same way:

170 IF A=94 OR A=95 THEN P=P-32
180 IF A=10 OR A=81 THEN P=P+32

Doesn't that give you a feeling of power
as the poor little asterisk is forced to move
wherever you send it! But watch out, if you
stray too far, your turtle will fall victim to an
Fc Error as only values of P from 0to 511

THEN 140 ELSE

are allowed! You therefore need to add in
a check that you have not fallen off the top
or bottom of the screen:

190 IF P< 0 THEN P=0

200 IF P=>511 THEN P=511

There are several simple games (usual-
ly named after snakes or other creepy-
crawlies!) which are based on avoiding the
trail left behind you. To start with you need
to look at what is already in the new print
position and compare this with your own
character. We can do this by Peeking at
what is on the text screen. As the start of
this (print position 0) is at memory location
1024 we need to add this number to P,
before we look.

Unfortunately, you will find that if you
print a character onto the screen, and then
Peek to see what it is, you get rather a
surprise as Peek may not give you the
ASCIl code of the character. (This_is_
because of the way the Dragon codes
characters internally, which is not ASCII.)
If you want to find out the corresponding
Peek values and ASCIl codes for the
whole character set, you can use this little
routine: _

500 FOR N = 1 TO 255:PRINT CHRS(N};NEXT
510 FOR N = (1023+1) TO {1023+255):PRINT
PEEK(N);NEXT

The Peek value for ‘*"is 96, so we can
use:

220 W=PEEK(1024+P))
230 IF W = 96 THEN 300
300 PRINT @ 0, "CRASHI"

To keep a record of how far you got
before you crashed, add a distance vari-
able which increments with each success:
270 D=D+1
310 PRINT"SCORE ="D

If you want to move without leaving a
trail, you need to erase the last point as
you print the next. You can do this' most
simply by adding a devastating Cls to wipe
the screen clean in one fell swoop — 210
Cils — but if you take a more subtle
approach you can be much more selec-
tive, and leave the rest of the screen
display intact. You need to remember the
last print position and print a blank space
there just before the new asterisk is
printed. To do that we will bring in a new
variable L (for ‘last’) which is set equal to
P, before this is changed:

130 L=P
210 PRINT @ L," ";

Because of the order of program lines,
the **"is displayed for most of the time, as
erasing only occurs when the position
changes.

Hungry horror

Let's put these ideas together into a more
interesting game where a strange ‘Hungry
Horror' must search a box for food so that
it does not starve. But, it must not make
the mistake of eating itself!

First we draw the box, leaving the
bottom line clear so that automatic screen
scroll does not occur:

10 CLSs2

20 PRINT @ 0,STRINGS(33,128);

30 FOR N = 63 TO 479 STEP 32: PRINT @

N,CHRS(128),CHAS(128); NEXT

40 PRINT @ 449,STRINGS(31,128);
and then a random amount of food is
placed in random positions:

50 Q=RAND(20)

60 FORN=1TOQ

70 FP=RAND(480)- 1

80 PRINT @ FP,"";

90 NEXT

If you do not like to see food stuck to the
wall, just change these two routines
around, when any food in unsuitable posi-
tions will vanish. Computer logic isn't
always as good as common sense!

The beast starts off with a full stomach
(F=20) and adds 10 to its food supply (F)
every time it finds a *:" (Peek value 122):
240 IFW = 122 THEN F=F+10

but it uses one food unit each time it
moves, and starves if there is none left:
260 F=F-1

280 IF F<1 THEN 330

Start
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24-30 MARCH 1983

]|




DRAGON

DRAGO =

330 CLSO
340 PRINT @ 224, “YOU STARVED AFTER".D-
. MMOVES!"
350 SOUND1,50
360 RUN T

If it hits the wall of the box it loses 5 food:
250 IFW = 128 THEN F=F-5

This horror leaves a green trail if the
erasing routine is left in, as the screen was
cleared to yellow and Print “*" will give a
green block of Peek value 96. (If you take
out line 210 you will leave a trail of ™" of
Peek value 106.)
240 IF W = 96 THEN 300
300 CLS4
310 PRINT @224,"YOU JUST ATE YOURSELF

",.D; “MOVES!"

AFTE
320 GOTO350 3

To give you a guide to how well you are
doing, we will put a food and distance
status display on the bottom line by adding
to line 280:

290 PRINT @@ 480,"FOOD';F;'DISTANCE";D;:
GOTO120

You will note that this game is true to life,
as no matter what you do you are bound to
starve to death in the end when the food
runs out! ]

POPULAR COMPUTING WEEKLY




DRAGON

Introducing

The independent magazine for
Dragon users — monthly

52 action packed pages showing how
to make the best use of your DRAGON

% David Lawrence, % Which software
author of "Working program should
Dragon’ explains how | buy?

to handle Data Files

SUBSCRIPTION ORDER FORM
J To: DRAGON USER: Hobhousé Court, 19 Whitcomb St., London WC27HF
PLEASE SEND 12 1ISSUES OF DRAGON USER

NAME:
I ADDRESS:

| SUBSCRIPTIONRATE UK ea.00 ] overseas £14 [J

CHEQUES/ POSTAL ORDERS SHOULD BE MADE PAYABLE TO: DRAGON USER
l {Air mail rates can be supplied on application to the subscription department)
. I N O S I S I S T I S B . .




CLASSIFIED

Semi-display — £5 per single cc
Trade lineage — 20p per word

Private lineage — 10p per word

GAMES PROGRAMMERS
Palace software, part of a lsadmg fim
and video company. is looking for
gamigs for Atad 4000800, BEC Model
B, TiI99/dA Spectrum, VIC 20 and
CBM 64 lor distribution in the UK,
Europe and USA . High royalties will be
paid lor 10p guality and highly onginal
miateral. Send samples fo
Pgte Stone, Palace Software, 62-64
Kensington High Street, London W8
iTel: 01-937 62581

DRAGON and TRS-80C users need
extended Basic CONVERTER Load Dra-
gon progs on Tandy, load Tandy progs
on Dragon
Tape £7 (inc p&p) from
F. Philorow, 43 Grasmere Road,
Gatley, Cheshire, SK8 4RS

SINMAX CARTRIDGES
ATARI VC SYSTEM (4K)

Sinmax video games cartnidges re designed
o i1 Atari VC system and are avaslable in four
ditferani programs

1. SPACE ROBOT

2. ASTROBATTLE

3. MISSION IMPOSSIBLE

These high quality newly developed video
games ame priced al only £13.95 (pkp
included), or all four at £52 (p&p Included).

“MURDER ON SPEC"
for 16K Spectrum:

A brain-teasing whodunit
-game for 1-7 players: 60 sus-
pects, solutions with motives,
graphics, in 4 parls covering
far more than 16K: £5.50

“CRICKET ON SPEC"”
Summer's coming! Refreshing
16K game with full range of
shots, complete scoreboard.

£4.50

MICROJUICE
46 Aingers Rd., London NW3

DRAGON3E,
USER

Can you program for the 6809 micro-
processor, as used in the Dragon 327

It s0, call Dragon User on 01-835 2448
and find out more about our plans to publish
quality games for the Dragon

Or write to Dragon User, Hobhouse Court,
19 Whitcomb Street, London WG2 7HF

Dragon User —

# Sunshine SUNSHINE pubdication

2-48K SPECTRUM GAMES
With spesch, sound and graphics. SPACE
RESCUE, Iry and rescue your three comrades
adrift in space, atter first fighting off enemy
ships. 30 PEMALTY KICK, try your skill as
goalkeeper in this great 30 game. For fast
dispatch send E4.50 only to: B. Wright, 8
Themcroft Road, Litlehamplon, Sussex
BN17 BOD.

WANTED URGENTLY
Original Machine Code and Arcade qualty
games, ulility programs, educations! and
business software for Vic20, ZX81, Spec-
trum, BBC and Acom. Best prices paid for
copyright purchase. Rainbow Ressarch, 288
High Sireet, Ponders End, Enfield, Midd.
Tel: 8055455,

(FElephant
Software.

PUZZLES FOR THINKERS
ON ZX SPECTRUM
Froelfas and packing

SHER 48K
The thinking person's frain sel. In fhis brain
baffler. rearrange il you can, the jumbled
betters of the word VANGUISHER wia tracks
and sidings. Score by ime and moves, £5.20
PARAGRAM 16K
Can you rotate the 16 ketlers around into their
correct order withoul geétting  parplexed
Score by moves. £4.95
ELEPHANT SOFTWARE
41 HAYMILL ROAD
BURNHAM BERKS SL1 BNE

A NEW RETAILER for Sinclalr accessor-
jas in the North ol England. We are
situated near the M1 and ME2 motor-
ways. As well as a completa range of
hard and software, our service depart-
ment can repair, modify or fit a wide
ranga of accessories. Hours of business

PLANNING, 48K SPECTRUM .|
NEED TO PLAN AHEAD?
USE WYPLAN

The fast easy, flexible method. Fea-
tures include Choice of output, Bar-
charts, Histograms, Critical/non-
critical Mems, up to 1,000 events.
Resources, printer units in weeks/
days/hours, m.c. + much more
£25 with manual. Cheques/POs fo:

WYPLAN SOFTWARE
26 Hillrise Drive
Market Weighton, York

Full instructions inciuded with each cariridge inclushve,
(aisow 28 days for debvery) TELEPHONE PHILIP COPLEY ON
Compec Systems (Dept PWK)
PLEASE RING FOR DETAILS OF OUR
/T Now Boad Dret, Lonten W) MAIL ORDER SERVICE
L T

£2.50 p&p.

eic), £6 + £1 p&p.

£1.50 + 50p p&p.

+£1.50 pé&p.

cover, £90 + £2 p&p.

NASCOM |. PCB + 3 amp power supply PCB +
parts list, £15 + £1 p&p.

IMP PRINTER. Main drive with printing head and
base panel, and printer PCB, £25 + £2 p&p.
TOROIDAL TRANSFORMER for 8 amp PSU (8
volts at 8 amps + 15/0/15 volis at 2 amps), £25 +

TRANSFORMER. 14/0/14 volts at 3.2 amps (for
Imp Printer), £5 + £2 p&p.

EX-EQUIPT IMP PCBs (with 280/P/O CPV, VART
20 WAY RIBBON CABLE, 30in with 1IDC Header,
HEAT SINK, for 3X to 3 Divisive, £2 + 50p p&p.

EX-EQUIPT NASCOM | boards, complete (with
fault diagnosed on label) + ex-equipt keyboard, £35

NASCOM |, Factory built, £65 + £2 p&p.
EX-EQUIPT IMP PRINTER, complete except for top

SPECTRUM SOUND!
Make  your louder wilh e INCA
volume booster. Mo internal connecbons
Doubles as an attractive radio when nel in
use. only £5.96.
INGA Elecironics.
77 Woodfield 51.

Moriston, Do
SANSER 50 M
W. Glam SAS BBO

Tel: (0T92) 792729

# ZX81 KEYBOARD AID *
SET OF CLEAR STICK-ON BUTTONS
GIVES POSITIVE FEEL TO EACH KEY
OMNLY 95p + 25p p&p
I. SAMWAYS, 20 ERICA DRIVE,
CORFE MULLEN, WIMBORNE,
DORSET BH21 3TQ

MAKE MONEY oul of your hobby. We
urgently require guality original games and
educational software. Top rates paid for new
and novel ideas. Write to

SMT (Trading)
4 Bengal Lane, Greens Norton,
Towcester, Northants NN12 BBE

WANTED
BIG REWARDS

We urgently need good Spectrum
software.

Attractive commission rates

offered. Premium rates for M/IC
programs.

Send your programs to us af
AVALON SOFTWARE
34 Meadway, Ashford

Middx TW15 2TH
NO COPY CATS PLEASE

# % LYNX SOFTWARE & +

TAPE 1- The Maze Gama/Pac-Man Break-0ul
TAPE 2: 30 Challenge; after this you'sl never
want 1o anter a maze again. Dodgems. arcade
action @s you dodpe the compuler controlied
car around the maze. £5 per tape lrom CLIVE
CARTER, 110 Llancayo Sireel. Bargoed.
Mid-Glam, CFB BTP.

BECOME AN ENTREPENEUR,
MARKET YOUR OWN
COMPUTER PROGRAMS
Computer Cassette copying sénace on batch
certified HM-1260 tape. Real time recording
C5— T0p, C10 — B0p, C15— 90p. C20 —
£1. All pnces include VAT, post and package

HI-TECH SERVICES. 33 Chadacre Road,

*%% HARD COPY ik
DRAGON 32
Basic PIOQrAMS . ...ooooovesecvinnses 1paline
WG Disassembled printed as source

p per K
TRS/B0 Mod 1 Level 11| — Video Genie |
Basic Programs ... R ]}

Send SAE for sample of all code
Min charge B0p ChequePO
MJD (PW), 1 NORFOLK ST,
LINCOLN, LN1 1RQ

Stoneliegh, Surrey. 01-393 0891,

Gol a DRAGON 32 of TANDY TRSBO colow
computer? Then you need your own moninly
maganne AAINEOW for colour computer
users. Send £1.95 and large 26p s.a.e. for
sample issue to ELKAN ELECTRONICS {Dept

SPECTRUM 48K
COPY TAPE

Cogles any Spectrum file type (program, code
dala) plus “Headerless™ files. Up lo 40K
quickly &nd easily. Also displays file details!
length, starl elc

N.B. Must not be used 10 infringe copy-
righis, £4.95.
N. G. EDWARDS 25 DALES DRIVE

WIMBORNE, Dorset
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i i PWK), FREEPOST, 28 Bury Mew Road,
All prices exclusive of VAT (ﬂf 750!'::) Pcle-:h.mn:llslur mz25 az. Telephone a i
061-798 7613 (24-hour service]. £ The Turk
DIONICS SRR || D
Why wal for wetks? HIGH SPEED hire e
samn;'l?l rall the 5::;1““ ynlu nle:L;Iﬂzgarll . .»“_.".E;..w.,. .-.'.:_-:f;“"_
Just life membership, plus pér S
17 HAWKESWORTH DRIVE tape (inc. PAP). Now you can TRY the best s
programs BEFORE you buy. All 1apes wsed * s 1
KENILWORTH with full manufacturers permission ey
Join today. Send £10 for life membership and LR R L) AN (AR B VT
!' 1[2@.3”.0 & W i P WA
e T it sornunemnany | | | e rumn o a3
CVB 29P Stoﬂnﬂfc*:lhlrnlsflm‘;ﬁ Post order o Oxford Co !

\_Publlshing. P.O. Box 99, Oxford.
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DRAGON 32
SOFTWARE

Quality softwane on cassatte.
Catempifiar + Space Altack £2.95
Haunted House £3.85
Gaolf £4.95
Pinbail £3.85
Istand Adventure £3.95
Forbiddan City £4.95
Devil's island E4.85

Send s.a.8. for full ist. Ovdevs under £6—
add 50p P&P. Ordars over £6 post free.
Sand cheque or PO lo:

APEX SOFTWARE (pcw)

115 Crescent Drive South,
Brighton BN2 6SB
Tel: Brighton {0273) 36894

Access/Barclaycard welcome.

MAKE YOUR OWN QUALITY JOY-
STICKS for the Dragon 32 for only €5
each! For instructions, send SAE plus
50p cheque/PO to 37 Louise Street,
Chester.

SPECTRUM RENUMBER/DELETE.
Al last 2 machine code program fo
renumber GOTO, GOSUB, RE-
STORE, LINE, LIST, RUN. Also fea-
fures block deletion, selective deletion
of Rem statements, and PRINTS mem-

| ory available, £3.95 from AWA, 50
Dundonald Road, Didsbury, Manches-"

ter. Please specify 16K or 48K,
BUG-BYTES Vicmen required. Good
condition please. Tel: (0558) B22509
(avenings).
ASR33 teletype, papertape, good,
£100. Tel: Caterham 47784 after 7 pm,
JUPITER ACE pre-budget prices!
Breakout, Mastermind, Life, Asteroids,
Earth Defence, Racer. £3 each, on
cassatie. SAE for catalogue. Hamsoft,
5 Greenfield Link, Coulsdon, Surrey
CR3 25W.
WANTED. SUPER EXPANDER and
Bookiet, will collect within 20 miles. Tal:
Bedford (0234) 57087 after 6 pm.
ATARI SOFTWARE wanted, buy or
other titles, SAE 22 Twin-
ings, Greenmeadow, Cwmbran,
Gwenl, NP44 45T or Tel: 06333
B4B46.

'JUPITER SPIDER ATTACK. Fight
Skyscraper City with your webs. Walch

out for missilas and trains. Great
arcade-style game for your 16K Ace,
£1 plus sae for listing. A. Sova, 17 Elan
Rhyd, Coed Eva, Cwmbran, Gwent
NP44 6TY.

CENTRONICS T30 serial printer £220.

KOPI KAT

DRAGOM 32, TREBO, mnd Atari owners
Mow available for your maching. A Kopi Kat
dupkcating tape which will copy most of your
m/c code tapes — even double loaders, £15.

Also available for Atar — Kopi Kat Dupli-
cating tape, £19.95,
Capy mc lln!-nnluhc £19.95 inc PAP.
Kopi Kat, 2 Bell Lane, Narborough Leics.

VIC20 (unexpanded) games, 3 fast
action space games only £1.50. D.
Spencer, 230 Lowgrange Avenue, Bil-
lingham, Cleveland.

BBC A(B maze. Easy to use, fun
educational program. 45 simple
mazes. Times for each maze and set.
Keyboard, joystick. State model, £3.50.
JD-Soft, Hilcote Hall, Blackwell, Derby.
ATARI 400/800 software club. Join
now. Sae for details. Castle games, 44
Augusta Close, Rochdale, Lancs. Tel:
(D706) 59602.

SWAP Vic20 Sargon Il for any other
Vic-20 cartridge. 10 Adam Close, High
Wycombe, Bucks.

VIC28, 8K, 3K super expander, Intro-
duction lo Basic 1, Vic Revealed, prog-
rammer's refarence guide, games,
£150 ono. Preston 615397 (evenings).
UNEXPANDED VIC20 GAMES. Fruity
— 100 percent machine code fruit
machine simulation, four fast-spinning
reelg, eight ‘fruits’, nudge up/down,
respin, hold, cancel, gamble, collect
and quit. Ski — fast ski-ing simulation,
Avoid trees, bumps and ice palches,
mangeuvre through slalom gates. Sub-
shof — shool enemy ships and a
planes. Earn exira time for a hig
score. All games have excellent multi-
colour hi-resolution realistic graphics,
sound and music, £4 for one, £7 for 2,
£10 lor 3. Send cheque/PO to: Shaun
Southern, 76 Liwyn Road, Oswestry,
Shopshire. Fast delivery.

SHARP MZBOK/A software. Ready for
immediate hire from 50p. Send sae for
membership details and free cata-
logue. K-Soft software collection, 56
Bolham Lane, Retiord, Mottingham-
shira.

SPECTRUM, 16K. Upgrade to 48K for
Issue 2 machines, no soldering re-
quired, kit of ICs, £23.50inc VAT, p&p,
or send me your Issue 2 Spectrum for
upgrade, £27 inc VAT, p&p, mail order
only, by return. J. C. Brewer (Dept
PCW), 7 Roseberry Temace, Kirkcaldy
KY1 1DW. >
PERSONAL COMPUTERS bought for
cash. Morgan Camera Co, 160 Tot-

ATTENTION! Quality games software
for ZX81 with'withoul QS Character
board. Send Sae for free catalogue to:
Mark Andrews, 44 Eaglesham Road,
Newton Mearns, Glasgow.
INTRODUCING TOURNAMENT 1: A
greal new games tape for the Vic20.
Wil fit into any memory size (including
standard machine) and has four great
games: Frogmen, Automania, Astra-
dodge, Cross-Over. Games Incorpo-
rate excellent sound, colour and high-
res graphics. £3.95 inclusive. Send to
Tournament Software, 63 Mansion
Court Gardens, Thome, Doncaster, S
Yorks DN8 5BH. Send Sae for details.
ARE YOU a good program writer?
Perhaps selling your software from
home. Want to make more money? We
are looking for lop quality Machine
Code programs for ZX Spectrum and
BBC Micro, for repackaging and the
international market. Please write
sending details and demo tape/disc to
Gerry Smith, Dept 11, Smith Harrow-
dess Lid, 39 Damnford Close, Wals-
grave, Coveniry CV2 2EB

WANTED VIC SOFTWARE — espe-
cially Rabbit, Pixel, Audiogenie, intar-
captor software. Wanted Voodoo Cas-
tie for Mission Impossible. Also, swap
Alian cartridge for Spiders from Mars/
QOutworld. Phone Leads 589465,
SPECTRUM LOGO. Leamn to ‘falk
Turtie! Ideal language for introducing
children of all ages to programming.
Fully tested in school use. Cassette/
manual lor 48K Spectrum, £5.95, Sae
for detalls of 16K version, Mike Tread-
away, 2 New Road, “Fritton, Great
Yarmouth, Norfolk.

SOFTWARE EXCHANGE. Swap your
used software via our club. Free mem-
bership. £1 per swap. Most computers
included. Sae for details. UKSEC, 15
Tunwell Greave, Sheffisld S5 9GB.
JUPITER ACE, as new, all leads +:
manual etc. Offers over £70. Tal: 0522
751324,

PHILIPS mini digital cassatte system
£60. Tel: lpswich 219661, ext 225
(daytime).

VIC20 plus 8K and super expander,
Invaders, Chass, Alien and Adventure-
land cartridges, many cassetie games
and books, £225. Tel: 01-808 6450,
WANTED: Dragon 32, Kong type prog-
ram and others bought or royalties
paid. Detalls to Mr Davies, PO Box 26,
Port Talbot SA1 31NY.

ATARI 400/800 secondhand software

FLY THE DRAGON. Flight Simulation
program for Dragon 32. Full colour and
instrumentation cassetts, Only £5.95.
Mr Ratciiffe, Church Lodge, Tibenham,
Long Stratton, Norfolk.

CASSETTE LABELS PRINTED, self
adhesive, any amount, Sae samples.
Six-Jays, Swanpool, Falmouth, Comn-
wall,

ATARI 400/800 OWNERS, play Super
Bullion Raiders for only £5.95 inc.
Cheques/PO to M. Granata, 36 Dixton
Drive, Wallasey, Mersayside.

DUST COVERS AVAILABLE for any
computer, printer elc. BBC TI, Epson
£3.95. Dragon, Atar, Vic20 £2.85.
Sharp MZ-BOA-K £4.95. For others
please phone or write to Sherborne
Designs, Victory House, 8.A The Rank,
North Bradley, Trowbridge, Wilts. Tal:
02214 4425. Also made o measure
service. Dealer enquiries welcome. Ac-
cess and Barclaycard.

ORIC-1, VIC20 and ZXB1 software,
send Sae for catalogue and free pro-
gram. D. J. Wyalt, 77 Redgrave Gar-
dens, Lutan, Bads.

VERIFY FOR DRAGON 32. Machine
code software to comprehensively
identify and Check Basic/data and Mic
cassette files without alfecting current
program. For listing, Basic “easy en-
ter” and details of how to chain several
Basic programs together, send £1.50
plus Sae to Klaus Allen, 10 Ashby
Road, Shepshed, Leics LE12 9BS.
WORLD INFO — a database of in-
formation about the modern world. Use
your 48K Spectrum as a relerence
book on heads of state, wars, potential
wars, types of regime, human rights
and much more. it's a datafile for use
with Campbell Systems’ Masterfile, the
standard advanced database system
for Spectrum, £5. PHONES keeps
track of your phone bill, timas cails,
costs them, assigns them to person
using phone. Good for flat sharers or
several people using the same phone,
£4.50. Send sae for more details of
above programs. Wimsoft (PCW), 20
Brookside Road, Wimbome. Dorset
BH21 2BL.

CASIO PB-100 pcoket personal com-
puter, unused, in original packing, cost
£70, sall £55 (or part swap for Spec-
trum 48K). Tel: Hemel Hempstead
54058,

WILL SWAP OR SELL Jumbo Jet
Pilot, Submarine Commander, Star
Raiders, Defender for PacMan or

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

It you wish to discuss your ad,
please ring Diane Davis 01-
839 2476.
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Tel: Ipswich 219661, ext 225 (day- tenham Court Road, London, W1, Tel: bought/sold. Sae and lists to Jervis, 19 Centipede. Tel: 0602 703604 after 6
tima). 01-388 2562, Portree Drive, Nottingham, pm.
CLASS|F|ED '---------------------------‘
ADVERTISING B Here’s my classified ad. 8
RATES: : (Please write your copy in capital letters on the lines below.) :
Line by line: For private indi- 4 [ |
viduals, 20p per word, minimum . l
10 words.
For companies, traders, and ali I l
commercial bodies, 40p per word, . [
minimum 20 words.
Semi-display: £10 per single col- l '
umn centimetre, minimum length . Please continue on a saparate sheet of paper fl
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Computer Swap

01-930 3266

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

Spectrums for sale

SPECTRUM, 48K, tape deck + tapes,
£180 ono. Tel: Tellord 595734 (after 6
pm).

SPECTRUM, 16K, good condition, faw
months old, games, quick sale, £B9.
Tel: Cooden, East Sussex, 5364 (any-
time).

16K SPECTRUM, plus ZX printer and
5 rolls of paper, tape recordar, custom
case and 5 Spectrum books, £150. Tel:
Liss 3864 (Hants).

ZX SPECTRUM, 48K + printer, new, 5
rolls paper and software, value E20,
£200 ono. Tei: 0432 74362 (after B
pmj}.

ZX SPECTRUM 16K, brand new +
cassette recorder + software + 100
listings, £100 ono. Tel: Brighton
688303.

ZX SPECTRUM 16K, boxed, all leads
and manuals still under guarantes, lols
of s/'w involving Scramble, Space In-
vaders, Horace games elc and Tim
Hartwell book, all for £130. Tel: 0656
721441,

5 SPECTAUM software cassettes, £18
for tha five. Tel: Milton Keynes 75094,
SPECTRUM ZX 48K + Spectrum car-
rying case, casselte player + software
+ books. Hardly used, £175. Tel: York
763875.

NEW 48K SPECTRUM + £100 sofi-
ware, £200 ono. Tel: Bordon 2745 after
6 pm.

ZX SPECTRUM 16K, boxad, all leads
and manuals still under guarantes, lots
of software including Scramble, Space
Invaders, Horace games atc and Tim
Hartwell book, all for £130. Tel: 0656
721441,

48K SPECTRUM, with ZX printer and
lots of software, console and maga-
zines, worth £325 approximately, sell
for £300 ono. Tel: 0B03 22058 (Tor-
quay).

ZX SPECTRUM 48K, four months oid,
£50 software, £170. Tel: 01-850 9066
after 4 pm.

ZX SPECTRUM + software for sale,
worth £100 including Hobbit, also the
fuller sound box. Sell separately or
grouped. Tel: 01-561 6958,

16K SPECTRUM, one month ald,
games, books, £100. Tel: 0387 68696,
Dumiries.

16K SPECTRUM + printer + sound
amplifier + books, casseties, E210.
Tel: 01-802 5075.

48K ZX SPECTRUM + printer + cas-
salte deck + games, £200. Tel: Leeds
672122,

16K SPECTRUM + printer + 5 rolls of
paper + E£30 software, £150 ono. Tel:
0553 62888.

ZX SPECTRUM, 16K + casseite re-
corder, £30 software, £130. Tel: Shere
23939

48K SPECTRUM, as new + E£70 soft-
ware + cassette recorder, £190. Tel:
Glasgow 041-334 1094,

ZX SPECTRUM, upgraded lo 48K,
boxed, as new, 9 months guarantee +
£50 original software including Flight
Simulation, plus sound amplifier, £150.
Tel: 0767 314842 (avenings).
SPECTRUM 48K, £110 of software,
£200 ono or part-exchange BEC model
B, Tel: 01-464 8437 (evenings).

48K ZX SPECTRUM, complete with
exiensive software, £150 ono. Tel:
Slough 73098,

4BK SPECTRUM, printer + Abacus
controller + £125 books and quality
software, £225. Tel: 061-980 6565.

ZX81s for sale

ZX81, 16K Memopack, software,
boxed, £45 ono. Tel: Shaftesbury 3410
(anytime).

ZX81, 16K, 10 machine code games,
Asteroids etc, + dozens of others, £70
ono. Tel: Steve, Crayford 57560 (after
4.30 pm).

ZX81, 16K, leads, magazines, 11
tapes, ZX Chess I, £55 ono. Tel
01-549 1164 (after 6 pm).

ZXB81, 16K, Fuller keyboard, case,
memory board, repeat, o-save, 95
character board, paddie, £100 of soft-
ware, cost £300, yours for highest
offer. Tel: Gregory on Alness (0349)
882026 (after & pm) for details.

1K ZXB1 with over E30 books +
software, £30 ono. P. Gower, 4 Liyifard
Crescent, Newport, Gwent.

ZXB1 + 18K + sound unit, £60 soft-
ware, worth £165, bargain £100. Tel:
01-203 3508.

ZXB1, 16K plus software, magazines
and books, £55 ono. Tel: 01-897 9369
(after 4 pm).

%81, 64K Memo pack, real keyboard,
many games and books, cost E160,
sall for £60. Tel: 041-638 7332 (even-
ings).

ZX81, 16K, printer, £25 of software,
magazines + books, cost £210, yours
for £110 ono. Tel: Kelso 51180 (after
4.30 pm). :
ZX81 SOFTWARE, 16K software,
Nightgunner "£2'50, Fantasy Game
£3.50, Dodgems + Connect 4 £3.50,
Adventure + Galaxions £3. Tel: Cardifi
759764,

1K ZX81, with books plus software,
£35. Tel: 055 71502 (near Glasgow).
16K ZX81 + Inverse Video +Flight
Simulation, Chess, Puckman, plus
more, cost new £130, accept £65. Tel:
01-581 1300 (after 8.30 pm).

ZXB0 + BK, £15 ono. Tel: Brighton
688393,

ZX81 16K + ZX printer + manual,
almost new, £110 ono. Tel: 01-980
5014,

ZX81 16K + ZX printer + manual,
almost new, £110 ono. Tal: 01-980
5014,

ZXB81, 16K, all leads and manuals,
original packing + cassettes + books,
guarantee, £60 ono. Tel: 061-747
4148

ZX81, 1K, no power pack, fuller
keyboards, mags, learning lab. Tel:
Glasgow 041-632 9325 (5 pm).

ZX81 32K leads, manual and books,
£65. Tel: 01-947 B444 (after 6 pm).
18K ZXB1 + books + 8 16K arcade
gamas, £60. Tel: 01-455 5337.

ZXB1 64K, large, fuller keyboard, three
tapes + magazines, E75 ono. Tel:
John, Rochdale 524228 after 6 pm.

ZX81, 16K, keyboard with spacebar,
software, £70 ono. Tel: Southwaler
(0403) 730637 (6 pm).

Z¥81 16K, includes, DK Tronics
keyboard + Graphics Rom, all leads +
manual + mags + £75 software, worth
£250, £150 ono. Tel: Staines 50522

32K ZX81 + ZON XB1 + keyboard,
soltware and magazines. Offers
around £90. Craylord 526502 after 6
pim.

ZX81 16K, £40 software, Invaders,
Mazogs, 30 Defender, Flight Simula-
tor, elc, etc, £65 ono. Tel: 01-942 8907,
avanings.

81, 32K + keyboard + software,
£75. Tel: 0491 9788 (Oxon).
SINCLAIR ZX81, 16K, five games,
Leaming Lab, books, tape recorder,
£70. Tel: 08894 6739.

SINCLAIR ZX81, 16K, guarantes, ori-
ginal 16K memaory, £50 software, £50.
Tel: 049525 5026.

ZXB1, 16K, 6 tapes, £55. Tel: 01-446
5468.

ZX81 + 18K + manuals, books, cas-
sette, £55. Tel: 01-609 1619 (office,
ask for John).

ZX81 + 16K RAM with Fuller 42
keyboard + case, leads and manual +
3 books and software, £70 ono. Tel:
0223 842058,

ZX81 + 16K + cassetle recorder +
over £25 software, £60 ono. Tel: 0703
788746 (after 5.30 pm).

16K ZX81, books, magazines, manual
and leads, tapes line 3D Monsler
Maze, Invaders etc all for £55. Ring
01-445 6194 (after 7 pm).

ZX81, 1K, no power pack, fuller
keyboards, mags, leaming lab. Tel:
Glasgow 041-632 8325 (5 pm).

Commodores for sale

CBM PET 2001, new and old Roms,
24K, small keyboard, integral monitor
and cassatte, internal soundbox, Arrow
fast load and save chip, tool kit, prog-
rams, games, books, £250 ono. Tel:
Littlehampton 7607 (Sussex).

WVIC20, cassette unil, 14in TV, Joystock,
£40 software, manuals, dust cover,
£170. Tal: 01-800 4994,

VIC20 + tape deck, super expander,
e , machine package, E70 soft-
ware, £211 ono. Tel: 0734 784506
|avenings. -
VIC20, CZN tape deck, joystick, mags,
£130 ono. 01-467 5242 (6 pm).

VIC20, tape unil, 16K, BK, 4 slot
Motherboard, joystick, Basic 1 + 2,
£50 of softwara. £400 ono. Tel: 01-200
6120 (6 pm).

VIC20, 11K, tape deck, Vic Kit 2,
joystick, light pen, books, magazines,
tapes, games, worth £350, yours for
£200 ono. Tel: Glossop (04574) 4203
(4 pm).

VIC20, 8K Ram, with cassette unit,
joystick, £50 worth software, 2 months'
old, £200 ono. Tel: Malvern 4050.

32K VIC20 + C2N + four cartridges,
including 8K Ram + eight books, in-
cluding P.1.G., Vic Revealed, Stack,
Store Board, Vic Kit 2, lots of maga-
zines, over 40 cassette programmes,
under three months old. Offers. Tel:
01-574 4122,

Vic20 + 16K + CZN + E140 of
software including 2 cartridges. Accept
£260 ono or exchange for BBC Model
A. Tel: (D423) 500423.

COMMODORE 64, CZN cassette +
reference manual, 5 weeks old, £320.
Tel: Blackburn 55161, Alan, ext 2268.
VIC20, cassette, fitted 32K Ram, Bickit
Rom, M/board, cartridges, books, in
custom plinth, £350. Tel: Kendal
28573

VIC20, C2N tape deck, joystick, mags,
£130 ono. 01-467 5242 (6 pm).

VIC20, CZN cassette, joystick, soft-
ware, 3 months oid, free delivery in
East London and East Anglia, £135
ono. Tel: Peter, Eimham (036 281)
758.

PET, 64K, new Roms, integral cassel-
te + second cassette player, Rabbit +
tool kit, Roms, sound box, load of
software, £295. Tel: Brentwood
231490

VIC20, cassettes, books, magazines,
offers. Tel: 01-458 2571, Willesden,
NW2,

VIC20 + cassette, leads and manuals,
joystick, 3 cartridges including Sargon
Il, Chess and programmers aid, 6
games casseftes, £180 ono. Tel: 01-
340 6854 (evenings).

VIC20 + 16K, cassette deck (£160),
super expander (£20), joystick, soft-
ware, books, Introduction to Basic |
and Il, £200. Tel: 0424 218414 (any-
time).

VIC20, cassette unil, speech synth-
esizer, mother board, program aid,
super expander cartridge, four games
cover, £330 ono. Tel: 0920 3529.
vic20 + casseltes, 3-slot 8K
motherboard, BK Ram, super expan-
der, joystick, basic 1 and 2, Vic Re-
vealed, programmers reference guide,
lapes, etc, 3 months old, boxed, cost
€400, accept £270. Tel: Durham
780834 Ex.8 (day).

VIC20 with 16K Ram, Super Expander,
Programmers aid cartridge, Sargon I,
Chess, joystick, casselle, £60 + soft-
ware, intro to Basic Part |, magazines
elc. £220 ono. Tel: Burton upon Trent
815293 (after 6 pm).

COMMODORE PET 2001 series, 8K,
around 58 tapes with 150 programs,
with sound, £190 ono. Tel: Shanklin’
(Isla of Wight) 6492, evenings.

VIC20 + super axpander + Tally-
monsters, Sargon |, Pirate Cove, Ral-
race + Superlander, E60 cassette sofi-
ware + joystick, £180 ono. Tel: 01-656
0511.

VIC20 + tape deck, 3K, 3 games +
Beginners Reference Guide + maga-
zines + Myriad, £230. Tel: 01-580
4741, ext 82, 9.30 am to 5.30 pm, Mr
C. King. Tunbridge Wells 28157 after
7.30 pm.

COMMODORE 64 + cassetie player,
only a few months oid. £350 ono. Tel:
051-651 3394 (after 6 pm).

VIC20. Swap super expander for
machina code monitor. Tel: 061-445
6630 (after 4 pm).

VIC20 + cassette unit + super expan-
der, 4 games cartridges, lots of casset-
tes, joystick + books, £300, or sell
separately. Tel: Stourport 6102.
VIC20, tape unit, 16K, BK, 4 slot
M/board, joystick, Basic 1 + 2, £50 of
siw. £400 ono. Tel: 01-200 6120 (6
pm).

VIC20 plus cassette unit, Super axpan-
der, software worth £50, books, mags,
boxed as new, worth £320, sell for
£200 ono. Tel: Oxted 7495,

VIC20 + 1 year extended guarantee +
£80 of software + joystick + dust cover
and programmers reference guide,
£200. Tel; 0636 706326 (3-5).

ViC20, 21K, cassetle unil, joystick,

Jelly Monsters, under guarantee, VIC |-

programmers relerence guide + other
books and Vic magazines, some cas-
seftes, £225 ono. Tel: Sittingbourne
FO811.

COMMODORE 64 + casselie player,
only a few months old, £350 ono. Tel.
051-651 3394 (after & pm).

VIG20, cassette deck + machine code
prograras, etc, £180 ono. Tel: 01-751
2303,
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PET 2001 8K inlegral cassette and
monitor, just serviced. Programs,
manuals, CBM/PET users guide, good

| buy at £200. Tel: 03542 3693, Cambs.

Ataris for sale

ATARI VCS + 2 game carlridges, still
under guarantee, original packaging,
£85, Tel; 01-960 7735.

ATARI VCS + 5 carlridges, Asteroids,
Adventure, Dragster, Kaboom and
Combat. £100 or swap for Spectrum or
16K ZX81. Tel: 0978 821 780 (after 5
pm). i

ATARI VCS, Space Invaders, Aster-
oids, Lazer Blob, Indi 500, no joysticks,

" | £90 ono. Te!: Hatfield 63026 (6 pm).

ATARI 400, 48K, cassette deck, Basic,
joystick, Star Raiders + many prog-
rams, £320 ono. Tel: Dunstable
604737,

ATARI VC, B carlridges, joystick +
Padaly. £110. Tel: 01-556 6692,
ATARI VCS, 3 carlridges, very good
condition, €£80. Tel: Ingrebourne
49987.

ATARI VCS + 5 cartridges, Asteroids,
Adventura, Dragster, Kaboom and
Combat. £100.0r swap for Spectrum or
16K ZX81. Tel: 0978 821 780 (afler 5
pm).

ATARI VCS + 2 joysticks, 4 pedal

' | controls, Combat + Space Invaders

cartridges, will swap for computer or
sell for £95. Tel: 0475 7055,
ATARI VCS, joysticks, paddies, touch
panel, B cartridges including Star Raid-
grs, Pac-Man, Cosmic Arc, Empire
Strikes Back and Space Invaders,
£140. Tel: 01-748 6681 (anytima).
ATARI VCS, Chess, Pac-Man, Com-
bal, £90 ono. Tel: 01-348 5668 (after 6
pm).
ATARI VCS, nine cartridges, including
Defender + Asteroids, including pad-
dies + joystick, hardly used,
condition, £170 ono. Tel: 01-546 9379,
ATARI telavision game + 6 cartridges
including Circus, Breakout, Maze elc,
£150. Tel: 01-980 5014,
ATARI video game, £100 + 4 car-
L , of will swap for Vic20. Tel:
061-456 4181.
ATARI VCS, as new, boxed with joy-
sticks + paddles + Combat, Delender,
Berserk, Empire Strikes Back. Un-
wanted gift, £120. Tel: 651 3863 aftar 4
pm.
ATARI VCS + 16 cartridges including
Asteroids, Defender, Suparman, Star
Raiders and Pac-Man, cost over £450,
£200 ono. Tel: Slough 20735 (after 6
pm).
ATARI B0O 48K with Basic cartridge,
tape deck and disc drive, 2 months old,
£550 ono, complele with manuals,
boxed. Tel: 0703 582322/581431.
ATARI 400/B00, software, cassette +
cartridges, many different. Tel: Derby
764595 for details.
ATARI VC, 6 cartridges, joystick +
Padaly, £110. Tel: 01-556 6692.

ATARI 400/800: Firebird and Termoil
Rom cartridges, cost £25 each, sale
price £15 and £10 respectively. For
delails of these brilliant arcade quality
games phone (05827) 63152,

ATARI VCS, 3 cartridges, very good
condition, £80. Tel: Ingrebourne
49887

ATARI television game + & cartridges
including Circus, Breakout, Maze eic,
£150. Tel: 01-980 5014,

ATARI VCS + 10 cartridges, including
Chess, £120. Tel. 01-591 4248.
ATARI 800 16K, cassette recorder,
joysticks, paddie. books, listings,
£380. Tel: 01-393 0116.

ATARI VCS, six cariridges, £80. Tal:

061-437 7569.

ATARI, VCS, + Combal cartridge,
condition, £45. Other

available. Tel: 01-669 7580 (after 6

pm).

ATARI 800 48K, disc drive, recordar,
822 printer and 100 + games, value
£3,000, will sell for £1,250 or wil
axchange games. Tel: 063-336 4846,

Tandys for sale

TANDY 4K, with tape recorder, black
and white monitor, power supply, 2
tapes, £110. Tel: 01-591 1790 afler &
pm.

TANDY COLOUR COMP 32K, joys-
tick, case, CCR tape, software + hard-
ware + books, atc. Cost E670, accept
£570 ono. Tel: 061-370 2162, 6pm to
7.30 pm.

GENIE, 17 months old, fitted with the
Rom, sound unit, plug-in joysticks, in
original box, with cover, manuals,
books, lapes + software., £150. Tel:
01-653 7079 (evenings/weekends).
TANDY TRSB80 80, level Il, 168K, manu-
al, £220, Tel: Carterion 844170,
TRS80 MODEL I, 2 intemal disc
drives, tape deck, all manuals, leads,
much software on disc + casseite,
£1,400. Tel; 01-572 2917.

TRS80 MODEL |, level Il, 16K, Tandy
tape recorder, Adventure <+ arcade
games + books, £150, no offers. Tel:
01-891 2761.

TANDY TRS80 POCKET COMPUTER .

+ printer, intartace, as new, £680. Tel:
Ongar 363947.

TANDY TRS80 80, level Il 16K, manu-
al, £220. Tel: Carterton 844170.

VIDEO GENIE, VG 3003, excellent
condition, £100 + £15 worth of soft-
ware, £150 ono. Medway (0634) 573
531.

GENIE | 32K plug-in Roms, Base I
printer, 200 programs, books + maga-
zines, Offers owver £400. Tel 0923
44183,

Acorns for sale

ATOM, software, floating point Rom,
Toolkit Rom, £200 ono. Tel: Stamford
6409 (6 pm).

BBC MODEL B, complete wilh all
manuals and leads + box, E350 ono.
Tel: 01-644 0433..

BBC MODEL A, 32K, 6522 chip, £80
software, £350. Tel: 01-888 1181,
ATOM, ='w, floating paint Rom, Toolkit
Rom, £200 ono. Tel: Stamford 6409 (&
pm).

BBC MODEL B, 11 waeks old, casset-
e recorder, leads, software plus NEC
30 hr Basic, plus mags. Will deliver/
meet within 150 miles Lelcester, Offers
around £360. Tel: 0455 611072,

BBC MODEL B. Good condiion +
software, E330 ono. Tel: 041-88i
1342,

ATOM 12K + 12K, floating paint Rom,
PSU, manuals, leads, tapa deck,
Acomsoft software I, swap for Spec-
trum or sell for £130 ono. Tel: 01-789
4260, 6 pm.

BBC MODEL B + disc drive, printer,
Tel: Boston 51537,

ACORN ATOM, floating point, 12K,
leads, 14 prolessional games, books,
best offer over £100. Tel: 01-386 5777
(after 4 pm).

ACORN ATOM, 12 + 12, power sup-
ply and Chess game, £120. Tel: Ripley
(Derbyshire) 48870,

BBC MODEL B, 1-2 op. system, £380,
inc delivery, Tel: 0473 53161, after 6
pm.

BBC MODEL B. Good condiion +
£220 ono, Tel: 041-881 1342

DRAGON 32, 3 months old, new,
boxed, £80 of extras, joysticks, Ghost
Attack, tapes, £175 ono. (| have to buy
new car). Tel: Eastbourna B46129
{anytime). !
SWAP: Spectrum Chess + Planeloids
for Flight Simulator + Hungry Horace.
Tel: Cobham, Surrey, 3503 (after 5
pm).

SHARP MZBOA, unwanted Christmas
present, £100 software, still in box,
£495. Tel: Dewsbury 465392 (5 pm 1o
9 pm).

DRAGON 32 with colour TV, 1 joystick,
2 manuals, £350 ono. Tel: Hertford
52755 (after 5 pm).

SWAP. 16K RAM PACK or sell for
£20. Tel: 01-903 0794 (after 5 pm),
DRAGON 32, 4 months old, £150. Tel:
021-378 0174.

SWAP. Pac-Man + Breakout for £20
or Pitfall or Raiders of the Lost Ark or
Dragon Fire. Tel: Ashbank 3435.
COMMODORE VIC20, Tomb of Dre-
wan, neads 16K expansion + Aster-
oids. Sell or swap for Gorf or Choplis-
ter. Tel: Odiham 3445,

VIDEO MASTER, Chess Champion, &
levels, 40 compuling magazines, £35
ono. Tel: 01-267 6201 (aftar 4.30 pm).
VIiC20 GAMES, Trax and Border
Attack and Moons of Jupiter etc, £10
for all 3. Tel: 01-885 1207 (after 4 pm).

SWAP: Chinon CE45 camera with
flash + power and flagh, worth E200,
want Seikosha printer for BBC B. Tel:
Hull 506133 (anytime).

"ZX PRINTER, E40. Tel: 01-858 9442,

5 ROLLS ZX PAPER, £8 including
P&P. Tel: Bolton 691887 (anylime).
DRAGON 32, 2 months old, manual
and cassette leads, £150. Tel: 01-508
6200 after 6 pm.

FOR SALE. Introduction to Basic Parts
1 and 2 for the Vic20, £15 the two;
Voodoo Castle and Alien cartridges,
£10 each; 3 programming books, £4; 3
cassettes, Trader £4, Panic £3, Gold-
rush £4. Tel: Nottingham 233955,

SWAP COMMODORE Mission [m-
possible adventure cartridge for the
Count or Pirate Cove. Tel: 0570
470362 (anytime).

COMPLETE SET of Popular Comput-
ing Weekly, Vol. 1 to Vol. 2 No. 6,
offers. Tel: Nottingham 703604,

VIC20 Road Race cassette £4. First
latter received accepted, Send no che-
ques. Write to' M. Valentine, 101A
Underdale Road, Monkmoor, Shraws-
bury, Shropshire, SY2 SEF.

VIC20 SOFTWARE. Will swap Adven-
tureland cartridge for the Comet or
Voodoo Castle. Tel: 041-942 B148
Evenings.

DRAGON 32, boxed, as new + joy-
slick, Star Ship cartridge, Computer

Voice, Crazy Kong, lots of software,

£180. Tel: 01-843 1092,

PIRATE COVE adventure game for
Vic20, two months old, £20, Tel: Mark,
0933 678078.

GORF BK RAM for Atari, £20. Tel:
01-550 0806 (avenings).
ADVENTURE LAND for Mission Im-
possible or any other Scott Adams
Adventure canridge. Tel: 01-515 4696,

INTEL SBC 80/10B single-board com- |

puter, new, £150. Tel: Garston 78733,
Ken.

VU-FILE, Chess (48K) and five rolls of
printer paper for the ZX Spactrum, £20.
All itemns new. Tel: 01-574 B583, 7 pm
1o B pm.

COMMODORE 64 games, £7.95 each.
Tel: 01-450 4858.

COMMODORE O Level revision prog-
rams in Physics and Chemistry, mint
condition, £7.50 each. Ring: Johnston
(Renfrewshire) 21586 (after 5 pm).
OHIO SUPERBOARD I, Intamon BK,
15 games, all leads, in case. Originally
€270, sell for £110. Ring: Bolton
41691,

LYNX 48K COMPUTER, slill in box,
£220 ono. Ring: Philip on 061-652
0051,

INTELEVISION CARTRIDGES, £10
and £15 each, Voicebox £35. Ring:
0403 60069.

CROWN CST 980 portable hi-fi, cost
£170, 2 months old, swap for 48K Oric
or Spectrum. Tel: 061-483 9121 after 2
pm.

JUPITER ACE, complete, unused,
with 5 blank tapes, £65 ono. Tel: 0734
865570 evenings.

COMMODORE 64 games, £7.95 each.
Tel: 01-450 4858,

Wanted

WANTED, ZX PRINTER. Tel: 061-97.
9728.

BBC MODEL A/B. Still under guaran-
tee. Tel: 01-455 6370 after 4 pm.

CASSETTE UNIT for Vic20. Tel: Mac-
clesfield 32637.

WANTED: 48K SPECTRUM, £135 or
16K at £100. Tel: 01-688 5632 (6 pm).
WANTED. Spactrum 14K or 68K, £120
ono or will swap for Dual manual home
organ. Tel: Bedworth (0203) 316704,
WANTED: BBC Micro B for £300-
E320. Tel: Crowthorne 4161 anytime.
WANTED: ZX80 with all leads, £15.
Tel: Maidstone BE1664 (any time).
WANTED Introduction to Basic, Part 1.
Tel: Stevenage 61765, John.

BBC MODEL B, iess than threa
months old. Tel: Ears Colne 3557,
WANTED: BBC Micro A. Tel: Guildiord
38560 (4 pm).

48K SPECTRUM WANTED for ZX81
+ 16K and £117.59 worth of softwara
Possibly settle for 16K Spectrum. A
Munro, 70 Meadow Park Street, De-
nnistoun, Glasgow G31 25T

ViC20 Cloudburst or Satellites/
meteorites cariridge in exchange for
other games. Tel: 0438 811634,
SPECTRUM, IN EXCHANGE FOR
MATTEL INTELLIVISION 3D compu-
ter games machine (as new), with
cartridges, superb graphics. Cost
£180. Tel: 01-845 2244,

WANTED. Vic20 + 16K Ram + cas-
sette + cartridges required, exchange
for OM2N + 200mm telepholo lens
and flash. Tel: 0594 23534 evenings.
WANTED. ZX81 internal 32K or 84K
Ram. Tel: 01-236 9049 day, 0268
685071 eves. Ask for Morgan.
WANTED. Home computer or Dragon
printer plus software, Exchange for
sound projector and silent cine camera
plus screen. Tel: Telford 581237,
WANTED: Vic20 tape unit, good condi-
tion, Tel: 01-890 6510, Feitham.
DRAGON 32 + Centronics printer.
Swap for NewBrain + accessories.
Tel: 01-B56 11398,

WANTED, SPECTRUM 48K, offers
ZXB1 1K in panrt exchange. Tel: Boston
723516.

DRAGON 32 for around £170. Offers
to: Jim Moenahan, Waterford 82253
(Ireland) after 7 pm.

BBC, Model B, 1.2 MOS (praferably).
Tel: Hull 849517,

BBC, Model B, offers. Tel: 01-530
2800.

WANTED: VICMEN CASSETTE -+
joystick. Tel: St Athan 750696,

PRINTER FOR PET. Dual drive floppy
discs for Pel. Tel: Brentwood 231490,
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PEEK & POKE

MYSTERY
TOUR

J M Danes of Northfield,
Birmingham, writes:

I have a ZX Spectrum,

which is my first compu-
ter, and I am enjoying learning
all the mysteries. One thing
that 1 am interested in is any
way of running ZX81 pro-
grams on the Spectrum.
A Almost without excep-

tion, ZX81 programs can
be run on a Spectrum, but
some alterations are needed —
see Popular Computing Week-
ly, January 13, Letters, for
details. Also, the 16K Spec-
trum only has 9K of usable
memory, 50 some 16K ZX81
programs may take up too
much room.

SHY
SINCLAIR

Malcolm Singh of Westgate,
Dartford, Kent, writes:
Please could you tell me
if the microdrive for the
Sinclair Spectrum will (when
released on the market) be
usable for the Dragon.
A I have this funny idea for
a Sci-Fi story where the
hero buys a home computer,
called the Binnatone Electron,
that has coupled ZX micro-
drives . . .

I am still getting a lot of
questions about the micro-
drive, but Sinclair is still very
reticent, as he has been for the
last nine months. The brackets
in your questions are very apt.

However, with the recent
announcement that a special
interface will be needed to use
the microdrives with the Spec-
trum, I think it would be wise
to stop regarding the micro-
drives as a ZX add-on, and
class them much more as a
general computer peripheral. 1
remember saying four or five
months ago, that if the micro-
drives turn out to be all they

are cracked up to be, then they
would be more important to
the computer market than the
Spectrum.

I guess that when the micro-
drives are eventually released,
they will be aimed at a range
of home micros. Once they
have proved themselves reli-
able, I am sure a range of
interfaces will appear.

For all those who have
asked when the microdrives
will, appear, I am afraid I do
not know. The microdrive case
was shown at the Earls Court
show last April, but there has
been little sign of it since then.
Perhaps it will appear at the
next Earls Court Show in
June.

BLACK AND
WHITE

M I Vale of Coleshill Road,
Hodge Hill, Birmingham,
writes:
I am thinking about
buying a Newbrain
microcomputer. Will I be able
to use its 80 column display
and high-res graphics (640 x
250) on a normal 625 line,
black and white, television?
Yes. A normal television
should be able to deal
with any resolution that can be
accessed by a normal micro-
computer. The only limit is

size — an 80 column display

on a small screen will be har-
der to see, but all the informa-
tion will be there.

CARD
SHARP

Andrew Simpson of Stretford,

Manchester, wriles:
1 hope to be geiting an

Oric soon, as it looks to
be as good as the Spectrum and
cheaper. I am new to comput-
ing, but I would like to know if
there is any way I could write a
games program (eg, a card
game), where each hand was
shown on a different television
screen. 1 have looked through
several magazines and no one
seems to have mentioned it,
though I am sure that it would
be very useful. I know that
more than one joystick can be

. used, so why not more than one

television?

In short, you cannot use

more than one television
because you only have one
video output and one set of
video circuitry in the compu-
ter. This is true of all the home
micros and many larger

machines as well. To get the
effect that you want you would
have to connect two compu-
ters together, though one
would have to be used as the
master.

As for joysticks, they con-
trol input, not output. In fact,
the multiplexer used for two or
more joysticks does not put a
signal in at the same time from
each joystick, rather the input
from each is read alternative-
ly. But this is so fast it cannot
be detected by the human eye.

the power supply — this sort
of effect is possible if it is being
overloaded. Alternatively, it
might be something in the
video circuitry. It might be

. useful to see whether it causes

the same problem on other
radios.
attach -a brief note to the
machine stating that the prob-
lem is interference with a
radio.

I suggest that you

AUSTRALIAN
RELEASES

BUIZ,
BUZZ!

E C De Corte of Barmby
Moor, York, writes:

When switched on, my

Spectrum prevents re-
ception on a transistor radio in
an adjoining room, since it
causes the latter to emit a loud
pitched buzz. Is this a fault of
the individual machine, or is it
a problem with the Spectrum
in general? If it is a general
characteristic, then have you
any ideas how I can overcome
the problem?
A Normally it is the Spec-

trum that buzzes, so this
is a change. This should not
happen and the Spectrum is at
fault.

Unlike America, where
there is a complex web of law
governing any form of ex-
traneous broadcasting, there is
little on the statute books in
this country governing the

‘shielding of appliances.

However, in this case it is
probably a good thing, as the
interference is indicative that
there is something wrong with
your Spectrum. I would sug-
gest that you send it back as
soon as possible.

The fault might well lie with

Richard Herbert of Harris
Street, Laurenceton, Tasma-
nia, Australia, writes:

I would like to know if

some of the latest releases
on the British computer mar-
ket, namely the Spectrum,
Lynx, Oric and Dragon, are
going to be released in Austra-
lia. I would like to know the
release date and the cost in
Australian dollars.
A I telephoned the various

people involved. They
were all quite helpful, but not
everyone could give me a defi-
nite answer and no-one a
price.

The Spectrum will certainly
be available within the next
two to three months, from all
the usual outlets. The Lynx
and Oric will be available at
some time, but there are no
definite dates. Camputers,
manufacturers of the Lynx,
are negotiating with potential
dealers now and Oric will be
starting soon.

Dragon were the most posi-
tive and gave me April as the
launch month in Australia.
The dealership will be through
the Hanimex Organisation,
Brookvale, New South Wales.
However, a price has not yet
been finalised.

Is there anything about your computer you don’t
understand, and which everyone else seems to take
for granted? Whatever your problem Peek it to lan
Beardsmore and every week he will Poke back as.

many answers as he can. The address is Peek &
Pou, PCW, Hobhouse Court, 19 Whltcnmbsu-ut,

Lnndbnwcz THF.

Top 10

1 ( 1) Enter the Dragon, Carta (Melbourna House)
21 at cmlwﬁmpnucsmlhe BBC Micro, Cownig [Acomsaft)
3 { 2) Assembly Lenguage Programming for the BBC Micro, Bimbaum (Macmifian)
4 { 4) The Working Dragon 32, Lawrance {Sunshina)
5 | 5) Computel's First Book of Vic, various authors (Computet)
& ( 3) Spectrum Maching Language for the Absciute Beginner, Tang {Malbourne House)
7 (=) Programming the Z80, Zaks (Sybex)
8 { 9] Vic Programmer’s Aeference Guide, Finke! (Commodara)
9 |—) Vic Innovative Computing, Ramshaw (Melbourne House)
10 (—) Compuie!'s Second Book of Atari, various authors (Compute)

Figures compiied by Watford Technical Books, Watlord 0923 23324)
e {Last week's figures in brackeds)
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The square root
of —1

Not long ago, | touched on logarithms, and
some of the ways in which a knowledge of them
could help in understanding cerlain aspects
of computers and mathematical functions.

What | found to be very interasting about the
logarithm article was the reaction from the more
venerable members of sociely (ie, those over
the age of 20). Many expressed the considered
opinion that the whole piece was a waste of
time. Apparently it said nothing new, and
“everybody knows about logarithms”,

My protestations that the application of logar-
ithms to exponentiation and the numerical
accuracy of computers was new, were treated
with pity. | then asked around amongst my
young friends (ie, less than 20 years old) to find
out what they knew of logarithms.

Most, | found, had no experience of logar-
ithms before the third year in secondary school
— and one third-year pupil still had not encoun-
tered such esoteric topics. Asking what they did
know was more revealing, for few had any true
understanding of the potential of logarithms.

Until recently, logarithms werea an important
part of any secondary school maths syllabus:
they had to be used for calculations of any
complexity in maths or science.

Because they were used in so many different
applications we learnt their limits quite well. Now
that calculators are so common, the need for

ms in calculation has nearly vanished.
the true power of logarithms goes beyond
their mechanical use, and that seems to be

The importance of application in the leaming
of logarithms is only one facet of a wider
problem — understanding is helped by use.

Program writers find that for complex
graphics effects, for example, they need to be
able to use trigonometrical functions. Functions
which at school were consigned to the rubbish
heap of useless and pointless knowledge. Is this
inability to provide people at school with any
feeling of relevance a new problem? | think not.

Seymour Papert (he of Mindstorms, and the
Monkey Puzzle) was featured on a television
programme recently. Papert argued that
mathematics should be taught in a concrete
way. His way was via the use of the program-
ming language Logo, and Turtle Graphics.

The program was very interesling, but — |
think — rather wrong-headed. Children were
learning to manipulate turties on screens, and
on the floor; but — | then wondered — how
would they learn in the turtle-maths world about
the power of logarithms, as the turtle world is
geometrical?

Earlier that same evening (on a different
channel) there was a programme aimed at
helping people to work out the money they
should be given in change: | wondered if Turtle
Graphics would help here. Just because there is
an increasing use of calculators and electronic
fills, should we let our minds vegetate? 5

There seem to be many things wrong with our
present (and past) methods of education — but
those problems will be worsened by a facile
attempt to duck the basic problem, by saying we
can do it with pictures. The basic problem
seems to be that many people have a total lack
of understanding of numbers.

Seymour Papert says of sums "‘These absurd
little repetitive exercises have only one merit:
They are easy to grade.”

But, if people were more experienced, they
would not fry to find the square root of —1 (even
if the calculator allowed them to sodo) . . . B

Boris Allan

Bull’s-eye!

The village of Muddlecombe has its own pecul-
iar game of darts played on the ‘Muddiecombe"
board consisting of only seven numbered sec-
tions. There is no bullseye, but doubles and
trebles can be scored as on a standard dart-
board. The winner is the first player to score
exactly an agreed total.

You are playing in the final of the inter-village
championship and your opponent needs only a
throw of 46 to win. However, it is your throw
and you have to score exaclly 118 points to
win the match.

You have three darts. Which numbers would
you aim for?

Solution to Puzzie No 43

The program tests all possible values of the
number of paints and brushes bought. The
balance of the 100 items is then assessed and
the total cost found. If this equals 10,000F then
the valua is printed.

10 FOR P=1 TO 98 20 FOR B=1 TO 98 30 LET C=
100~ (P+B) 4@ LET COST = P*300 + B*700 +C*50
50 IF COST = 10000 THEN PRINT “Number of

paints=";P;" Number of brushes=";8;" Number of
crayons=",C 6@ NEXT B 7@ Next P

This shows that the only possibility is 7 paints, 5
brushes and 88 crayons.

Winner of Puzzle No 43
The winer is: Phil Allen, Flambard Avenue,
Christchurch, Dorset, who receives £10.

AL ose/r
Atarl
1.{ 1) Datender (Mari)* vﬁoza Abductor {Liamnasof)
2 { 3) Miner 2049er (BigFive)l® 2 () LaserZone [Liamnasof)
3 [ 9) Star Raiders (Aari)” g 1) Grid Runner [Lizmasodt)
4 (—) Ghos! Encounters  (J + V Soltware) 4 { g) Arcadia (Imagine)
& (=] AstroChase (First Star Software)” g | 5} Andes Altack {Liamasch)t
6 (10) Wizzard of Wor (Rockian)” g ( g Frog {Intercaptor Micros)
7 (2) For Apocalypse (Synapse)* = (—) Krazy Kong (Intercaptor Micros)
8 (—) Gort (Rockian)® g ( 7) Quackers (Rabibit)
9 (—) Siratos (Adventure International] g (10) Traox [Liamasot)
10 {—) Space Invaders (Atar]® 19 (—) Night Crawler {Fabhit)
*Cartridge. 132 cassefie. : tRequires JK or 16K.
(Figures compiled by Calisto Computers; (Figures compiled by Vic Centre,
Birmingham 021-632 5458) London 0 I
aac*
11 ?J Black Crystal Carnal)*
2 { 2) Time Gale (Quicksiiva)® {::]' . Em;m%
3 { 1) Penatrator (Meibourne House)™ 5 i—) Logoll {Compuler Concepls)
4 ;; i (magioe) (") itchniker _(Computer Goncepls)
6 { B) Master Filg (Campbell Systams) g 1—3: Algebraic Manipulation Eﬁw:!tll
7 ( 9) Vu-3D (Psion)" 5 ;7 mm. |Acomsof)
il CaEing [AfiE) g { 5) Castie of Riddles (Acomsoh)
9 ( 5) Scrambie (Mikrogen) 8 ( 5" Snapper {Acomaoh)
13 :mrJ Hobbit (Moloourne House)” 4 ¢ ™) Tree of Knowlsdge {Acomsh)
mw:ﬁgﬁgﬁ compiled by Butfer Micro Shop, m:" o tcanmh Micro Management,
London 01-769 2887) e Y pawich 0473 58181}
Fet
1 { 1) Black Crystal (Camel) Dragon
2 | 8) Kong/Dracula (Tony Roberts) 1 { 1) Planal Invasion (Microdeal)
3 (—] Galaxians [Arciic) 2 { 2) Dragon Trak (Salamandar)
4 [ 3) Flight Simaulation (Psion) 3 ( 7) Space Race (Compusanse)
5 | 4) SeaWar (Panda) 4 { 3) Scariman (Microdeal)
6 ( 5) 30 Defendar (JKGreye) 5 { 8) Alcatrazll (Microdeal)
7 ( B) Trader (Pinel) & ( 4) Invaders Revenge (Microdeal)
8 (10) Fantastic Voyage (Foilcade) 7 | 5) Ghost Aftack (Dragon Data)
9 { 2) Guipll {Campbell Systems) 8 { 8) Funand Games (Shards)
10 (—) Protector (Abacus) 9 (—) Games Pack 2 (Abacws) this fivie .. -
“All 18K 10 {—) Lion Heart (Peaksoh)
{Figures compiled by Buffer Micre Shop, (Figures compded by Dragon Dungeon,
London 01-768 2887 Ashbourne 0335 44626)
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have YOU played “Pimania” yet?

“"THE BEST EVIDENCE THAT COMPUTER GAMING

5 HAS COME FAD
AN ADVENTURE ENTHUSIAST'S DREAM ~ O A0%

(Computer & Video Games,)

hi T } 1 e
X 1 7 th i
1 ]
an |
i
i 1 1 L
Lty
All-sin all L
: 5 all-dancing, with clovar noving graphics gpood
sound effects and a large number of T Thee g {ZX ;" 1
une P on
T 1
Ek T ATENTIIDE
A VL 1§ .-I e
o T 1
FIMANIA, . THE BEST ATWVENTLRE GAME THAT WE HAVE EVER F?F“rr‘"f'l"
= | L: e

LSINCLAIR LSER)

f@,
£6,000 PRIZE!

Includes free hit sirgle
by Clair Sinclive and the Pi Men!

NO-ONE HAS won

[ (1] A n,ws"’ua[
PIMANIA™.... YET o o ,CEes)
ARE Al pm
rl‘!ll«“:ﬂl.j.l?:‘v ;
1\ v ‘5 THig
SLug 7
e
e omETHING FaR THE Touwng (AND THE SiMPLE-MINDED ) < ¥

BUNN ¥

Gather in the eq¢ies, %2 ony YOU canmerw ETa

1] ",‘ME"‘ (P11
(O NAME & APBEARANCE .....

Mind the Lithle chickics,
Deliver ts the housies, <2
Eat the wummy Lickles;
TWQ Lr!f\'e,Ls Q; S‘MLL ." oo? U:‘-:i_;- E:;r
THREE (zvels of actien/ N

ALL PRICES INCLUDE VAT, PACKING & POSTAGE WITHIN THE U.K.
DEALER AND OVERSEAS ENQUIRIES VERY WELCDME. .. ......ve0.u
please send me these cassettes, | enclose the right amount;

MY NAME

Y ARDPREET. .y ik e ns o b e e R R R e A

A o poat code. ...
‘7'!.'51 g‘Hh'} g5 | ‘Mo, | £
SPECTRUM(48K)10
DRAGON 38 10

[PIMANTA —_ IBBC (33K) K10 | = i
IDRAGON DOODLES & DEMOS | DRAGON § gL |
[SPECTRUM BPECTACULAR __ |al] SPECTRUNS £
[BUNNY plus E.T.a. all SPECTHINMERS
THE BEST POSSIBLE TASTE |ZX81 (1K) _ [§5
| TOTALS £
send cash, eheques, POs to: AUTOMATA UK LTD, 5 OSBORNE RD,
PORTSMOUTH, POS SLR, ENGLAND. TEL. (O7085) 735342

(Cut this out, or send us & note if you preafer not to
BASSACTS yOUr SAERELAG And thanks for your customs,)
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BT GAMES oN 1 CASSETTE, wiTH KARTSANS B MUSIK/

" Attention dll doodlerz, dealerz &

i erate dezignerz! T THESE
s ‘l:-!l?lI?ESF GRAPH'ICS PROGRA[“S

PRAGON 23z
A DOODLES & DEMOS SPECT B

n!“ “‘ wu -

\ i X
A PACKE OF BRILLIANT \."il'Jr'“ ARY U'l' “”":_ ding
AUTOMAT IC DEMONSTRATION 18 L1t B0’ : .‘.‘I‘qﬂ
PROGRAMS. PERFECT FOR wADE = ausSIA “%55,
THE HOME L TRADE ALIKE fl“""'::.‘l;. GATHE | ";ﬁ

Pros alh : RVADEDS 2
A s o ¥ = D
SELF-TEACHING GRAPHICS 'k‘”“":‘.& OGO 1& at
DESIGNING AND DEAWING PACHAR. xl
PROGRAM, COMPLETE W!TH Hk"""“?_l, e
SIMPLE FULL INSTRUCTIONS the- 12
4 -
AR You
L WRITE A

L T- 5,
"”lrbll.ﬁl;\s
THis

e THE py
% BT

-tA

ik ole BOREDw, 1S WAGING wap AGAINST

. HELP g SPREAD

Joy ﬂL. n g f.!r!r
Rﬂuﬁm“l‘{g THE PLANET, SEND s ‘r‘f;”m
/ WE Don‘t n'rllﬂ SON'T Pay ROYAL 2
1007 ks ”"QD> W e
* IN ADvance. : E Pay casy

-‘:T:ul-‘
P
u:"‘ » ‘.-r -—‘P e WE
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2 AL |. IJ C
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