This Week

Vic20 games

Mike Grace looks at
another selection of Vic2()
software including Matrx
from Llamasoft, See page
14,

Z80 chip

David Bark looks inside the
Z80 chip to see the various
flags in action. Page 18.

Dragon sound

Dave Windle explains how
different sound effects are
generated. See page 24.

New releases

All the latest software
including Groucho from
Automata and Maurice
Minortrom J Mornison
Micros. Page 53.

STAR

Bug Attack
on Dragon
See page 10

GAME

No new
Texas
machine

TEXAS Instruments has
announced that it will not now
replace the ageing TI99/4A
computer until 1984, at the
earliest.

The disclosure has fuelled
speculation. following Texas
disastrous recent financial re-
sults, that the company may be
seeking 1o reduce its long-term
commitment to the home com-
puter market.,

The loss-making US com-
pany had been expected to
announce an up-market TI99/8
machine to compete with the
Commodore 64 computer.
The 99/8, although not dis-
played publicly at the Chicago
CES Show 1n June, was shown
there' to some select custom-
ers,

If, as now seems likely, the
Y9/8 is never produced, it will
be the second T! machine
within a year to be developed
but never sold. Earlier this
vear TI announced the 99/2, a
low-cost silent black-and-

Continued on page 5

Computer Swap
01-437 4343

Free readers entries to buy
or sell a computer.

Ring 01-437 4343 and give
us the detalls.
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Seiko tunes up

with micro music

MICRO music s on the wav in
the form of digital music
kevboards. which will connect
tohome micros.

The first such offerings look
like bemng from Seiko, but
other compames will follow
suit

By Chrnistmas, Seiko plans
interfaces for 1ts new DS10]
and DS§202 Mmusic
keyboards 1o enable them Lo
be connected to the Sinclair
Spectrum and Commodore 64
computers. An interface s
already available for the Ap-
ple Il machine.

These hrst

slereo

units will be

quile pricey the DSIU] s
the cheaper of the two and will
sell for around £4())

It hat a standard 61-key
C-scale console and offers a
choice of 16 voices including
prano, orgian, flute, brass and
strings. Effects include vibra
tor and sustain.

Additional umits the
DS310 Dagital Synthesiser and
D530 Dhigtal Sequences
can also be added to provide
more advanced music hand-
ling.

At the back of the two
Kevboards is an interface con

Continued on page 5

JOYEEICK WLty
yoer BBE Micro Computer

GIVE YOUR BABC MICRO SOME STICK)

15 & Wery Chever program thal will ahow vl o sk oysticks wilh most progrems Gn

 Bimple 10 use — |ust press (he keys = Requims just one bieck of memony Space + Retocatable in
memony  Sensinity b [ysticks can be varied
Thi= i5 4n Invaluable program thal wall hesghien your enjoymnet of your Micro. 1S vary easy Tor Ine
peganner 1 usE, Dt 350 prowedes. plénly ol Lcope Mo 1he mone axperienoed use
JOYSTICK UTILITY — EB INC. (DISC
CHEQUES TO
Clares Mioro Supplles
Dapt, PCW, 222 Townsfields Road, Winsford, Chashine
Tel: (D6065) 51374 *

COMPATIBLE)

16/48K SPECTRUM "RAQUEL" pre-
sents her game for age 16 and aver
only (state age when ordering), only
£3.50. |. Brooks, 17 Malvern Coleman
Streel, Southend, Essex,

ZX81 16K WARRIOR KING. Exciting
new game Irom Leon Sofiware. Send
chequa/PO for £4.95 to F MacDonald
Bla Turners Hoad, Mile End, E3 4LE

Continued on page 47
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New! ELKAN TOP-SHOT sefl
‘ L{q-':’ ey

N CRNAT ."J .'_|-||:,I r_l.. with [hee
A firing bullons E9.88 [+E1

g php) tor Dragontangy Colour
commodone mnd YIE :Ii:l iz Texas

Specirom (with Inlertace &) Buy 3 pas

php = lnes

NANDS “‘gulck-refefancs’ cands — easgiar

o wea than the manuais|

~

DRAGOM 32 £3.95
COMMODORE Ba/viC2 E1.95
6502 PROCEESOR £2.95
(uhers &0, Apoie. Tandy, Sncizer ayilaiig

DRAGOM'S EYE on'ofl indicstan £1.85
DRAGOR™S TAIL joyslick extendar £7 .85
sand cash. chegue, credil card o, 10
ELKAN ELECTRORICS, HREEFUSGT
11 Bury New Hoad, Prestaich
Manchestsr M25 BLT. Tel: 671-7T98 1813
(SAE far full lists/catalogua)




NOW AVAILABLE FROM W.H. SMITH

‘l.lp[n ‘p' 48K Spectrum

Locate the secret island hideaway of the mysterious
meglomaniac Dr. Death. Follow his trail across
continents, through complex puzzles, coded
messages and 3-D mazes. Discover the entrance to his
underground lair — but beware — even with your
death-defying gadgets his evil henchmen may still

; I
EH% N win the day!

7))

// Saving the world may
take some time —so we've

included a ‘save’ routine for

part-time secret agents!

Credit Card Hotline
06286 63531

Adventurous Programs always wanled. Please send sample — generous cash payments!

RICHARD SHEPHERD SOFTWARE

ELM HOUSE, 23-25 ELMSHOTT LANE, CIPPENHAM, SLOUGH, BERKS. TEL. [06286) 63531

L e e = e
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How to submit articles
Arlicles which are submilled lor publication

should not be more than 3,000 words long. The:

aricles, and any accompanying programs,
should be original. It is breaking the law of
copynght to copy programs out ol other maga-
zines and submit them here — so please do not
be lemplad,

All submissions should be lyped and a double
space should be lell between each line. Please
leave wide margins. -

Programs should, whenever possible, be
compuler printed

We cannol quarantes 1o return evary subrmit-
ted arlicle or program, So please keep a copy. I!
you wanl 1o have your own program refumed
you must include a slamped. addressed en-
valope.

Accuracy

‘Popular Compiting Weekly cannol accept any
responsibility for any errors in programs we
publish, although we will always try our best to
make sure programs work.
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High score table
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Home computer manufacturers, parti-
cularly in the US, are running scared.

Atari, once the flagship of the indus-
try, lost $180m. in the third quarter of
this year. In total, Atari has lost some
$536m. so far this year, with the fourth
quarter results still to come.

Texas Instruments, which has also
recorded massive losses this year, is
considering dropping its new 99/8
home micro. Mattel has already de-
cided to pull out of Aguarius. Even
Apple has run into difficulties with its
Lisa machine.

The image of the micro industry as a
golden egg laying goose is looking
distinctly tarnished, not to say bedrag-
gled. It is no coincidence that the
shares of Acorn were not exactly
oversubscribed when the company
joined the Unlisted Securities Market
earlier this month, City invesiors are
considerably more wary about the
prospects for micro companies than
they were a year ago.

The decision facing companies
such as Atari is whether or not they
should continue to sustain these huge
losses in the expectation of enormous
profits in the future. Some companies,
at least, seem certain to decide the
price for staying in the market is too
high.

It will be interesting to see which
companies are still around in a year's
time.

Next Thursday

Move your spade around the grid pick-
ing up as many diamonds as you can.
Finish one grid and move on to the next
level. Beware, though, you only have
three lives. Diamond Digger — next

Competitions 55 | week's star game for Spectrum by Jim
Puzzle, Top 10, Ziggurat Provan.
Subscribe to |
Popular Computing Weekly |
| would like o subscribe (o Popuwiar Complufing VYeek! I
Please start my subscription from tha SELE I
LUK Addresses 26 1ssuas at £9.98 T 52 msues al £19.85 I
Cwverseas Addresses 26 Issues al £18.70 (1 52 issues al £E37.40 °
Flease lICk relevant box l
| enclose my cheqgue to Fopular Compuling Waekly for
BERMIE i R e R I R I S im0 o e | et 8.2 oy mpp o Jerd 8,203 R W o s e e e e, ot = 1 ¥ o l
Address ........ PR e Sl Wt 1 v A0 U el s, i el E S A M PR g . 8 A, oo e {12, e Bl g1 C B vae ey - I
Please send this form, and cheque, 1o Popular Computing Weekly, Subscription Depl. 12-13 Liltle |
Mewport Sireet, London WG2R 3LD
L___—_*_—————————--———--—J
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_AGF

- PROGRAMMABLE

for

Spe

ABOUT OUR INTERFACE

The AGF Programmable Joystick Interface is
a unique design offering the use of any Atari-
compatible joystick with absolutely all soft-
ware, whether it 15 cassefie or ROM cart-
ridge, with the Sinclair Spectrum or ZX81.

The hardware programmable interface re-
quires no additional software and accurately
replicates the keys of the computer in a
manner which is responsive o absolutely
ALL key reading methods, both BASIC and
Machine Code,

The interface does not interfere with key
operation and can therefore be used simul-
taneously with the keyboard.

There is no nead 1o remove the interface once
fitted as the rear extension connector will
accommodate further expansion, i.e printers
or RAM packs etc. This important feature
avoids excessive wear to the expansion port.

The key replication principle pioneered by
AGF means that vour own programs can use
gight directional jovstick movement by
utilising simple key reading BASIC,

Two joystick sockets are provided which
share the same keys, for use with the
majority of two plaver games. Several inter-
faces may be used on the same computeér for
multiple joystick applications.

The interface is programmed by a two digit
code, which is looked up on a programming
chart supplied, for each direction and firin
buttomn. & two numbers are then selecte

on & pair of leads which are clipped onto KEY FEATURES

appropriately numbered strips on the inter- * Programmable design gives TOTAL soft-
face. wiire support.
Once configured this can be marked on a *  Accepts Atari, Competition Pro, Wico,

Quick Reference Programming Card for
storing with the game. As the programming &
is not power dependent the interface retains
the last configuration made and can be
immediately used when next switched on.

add-ons.

ctrum
or ZX81

Starfighter, Quick Shot, Le Stick etc.
Rear extension connector for all other

* [Free demo program and instructions.

INTERFACE "=,

.rQQ
'S

PACKAGE CONTENTS SUPPLIED

® Programmable Interface Module as illus-
trated, complete with clip-on program-
ming leads.

e Self adhesive programming chart detailing
how to define which key is simulated by
Uy, DOWN, LEFT, RIGHT, and FIRE.
This can be fixed on to the case of vour
computer or if preferred the protective
backing can beé left on, The chart is made
of & very durable reverse printed plastic
and 15 extremely easy to read.

® [né pack of ten Quick Reference Pro-
gramming Cards for at-a-glance setting
o ¥Your games requirements. The card
allows you to mark the configuration in
an easy to read fashion with space to
record the software title and company
name,

® Video Graffiti demonstration program
which is written totally in BASIC to illus-
trate how all eight directions and fire
can be read. This is also a useful high
resplution drawing program.

® 12 months guarantee and full written
instructions.

JOYST |CRo

CONTROLLERS
FOR USE WITH OUR INTERFACE
Module or VIC 20, Commodore 64,
Atari VCS, Atari 40d, Atari 800
If vou require extra Joysticks for our
original interface module mark order
‘OLD" Joysticks

ONLY £7.54 inc VAT + P&P

DEALER ENQUIRIES WELCOME

FROM: MR/MRS/MISS |
ADDRESS
SEND C.W.0. (NO STAMP NEEDED) TO: A.G.F. HARDWARE, DEPT.PW,
FREEPOST, BOGNOR REGIS, WEST SUSSEX, PO22 9BR
QTyY ITEM ITEM PRICE TOTAL
PROGRAMMABLE INTERFACE 33.95
JOYSTICK(S) 7.54
PACK(S) QUICK REFERENCE CARDS 1.00
ONE VIDEO GRAFFITI FREE
Zx81 [ ZX SPECTRUM [0  Please tick FINAL TOTAL

EXPORT PRICES ON APPLICATION

POPULAR COMPUTING WEEKLY
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COMMODORE claims Soc-
cer for the Commodore 64 is

“the most amazing piece of

software in the world™.

Whether you believe that or
not, Soccer is certainly a step
forward 1n terms of ammated
games.

In it you play a passable
imitation of football controll-
ing one of seven players using
a joystick. The plaver you
control i1s always the one
nearest the ball. The fire but-
ton shoots or, in the case of a
defending goalie, causes your

man to jump to save the ball,

At half time the players
leave the pitch, to return
shortly after and. at the end, a
roval-looking figure presents a
cup to the winning captain
who raises 1t alofi.

The game is playved against
the computer or, using two
Jjoeysticks, against another
player.

Soccer will be available, on
cartridge, by the end of
November. No price has yet
been fixed for the game.

Texas
Continued from page 1

white machine, The 992 was
squeezed out as the US price
war forced the existing 99/4A

price. down into the 99/2's
price range.
Recently, also, Texas has

dramatically cut the price of
the 99/4A and encouraged
software support for the
' 5 intended to
keep the 99/4A going.

Micro music

Continued from page 1
them to be

nection to allow
connected to a home micro
using an interface which is
expected to cost around £10.

Thas will enable yvou to store
your compositions in Ram or
save them out to cassette, Mic-
rodrive or floppy disc,

Also, using specially-written
software and a printer, you will
be able to get a hard-copy
printout of the music you have
written 1n conventional music
notation.

If the digital sequencer 15
also connected then it will be
possible to program the se-
quencer switching from the
computer, and call it up when
required from the music
keyvhoard.

IBM profits
up and up

IBM, expected to launch its
low-cost Peanut computer in
November, has announced a
big third-quarter increase in
sales and profit.

Hardware sales are up 40
percent 1o §5.29n. and profits
have risen almost 25 percent to
$1.3bn,

Sales of personal computer
products now account for
some three percent of IBM’s
Income.

Mister

Microchip, MP

THE Government has been
urged to appoint a ‘micro-chip’
minister to look after Britain's
rapidly expanding computer
and electronics industry.

This recommendation was
made in a report prepared by
Sir leuan Maddock, former
chief scientist to the Depart-
ment of Industry, and pre-
sented to the National Econo-
mic Development Office
(NEDO).

The Setko range of music
kKevboards 1s distributed in the
UK by Roseti, 138-140 Old
Street, London ECI.

Shepherd
goes for
Microdrive

RICHARD Shepherd Soft-
ware seems likely to become
the first company to produce
software specially for the ZX
Microdrive.

However, the program —
be sold
micro

only on cassette, nol
cartridge.

“A program to handle per-
sonal finance 15 an obvious
application for the ZX Mic-
rodrive,” explains Richard
Shepherd. “That way it takes
less than 90 seconds to load
the program and change an
entry.

Fantasia converts
adventures

BY the end of October Digital
Fantasia hopes to have com-
pleted conversion of its ten
Mysterious Adventures to run
on the 48K Spectrum, Com-
modore 64, BBC and Atan
computers.

s 'i.m-hﬂ- FlLS =
fure

l..'|-'I|l L]

All are traditional adven-
tures with graphics, written by
Brian Howarth.

The next two programs in
the series are also well on the
way — Waxworks is planned
for the beginming of November
and Midwinter should be out
by Christmas,

Details of Spectrum and
BBC versions from Dagital
Fantasia, 24 Norbreck Road,
Norbreck. Blackpool and
Commodore 64 and Atan ver-
sions from Channel 8, 51
Fishergate, Preston, Lancs.

The NEDO report suggests
that a microchip ministry is
vital if the UK’s computer and
electromics manufacturers are
“to be able to face up to
competition from the US and
Japan.”

Yet, Cash Controller will be
sold on cassette with a save-to-
microdrive option in the main
program menu.

“Originally we planned to
offer the prngn:m on Micro-
drive straight away, but there 15
no easy way of duplicating
large numbers of the micro
cartridge. And Sinclair is only
offering a trade price for quan-
tities ordered in excess of S00.

“That number is just not
realistic at the moment —it’s a
substantial proportion of the
total number of Microdrives so
far supplied to customers.”

Cash Controller will be
available in mid-November,
priced at £9.95.

NewBrain
goes Dutch

IT now looks as if a Dutch
buyer had been found for the
ailing NewBrain computer.

Final agreement is ex-
pected this week, under
which development and dis-
tribution of the NewBrain will
be taken over by Tradecom,
the machine’s existing distri-
butors in Scandinavia, the
Netherlands, Belgium, Spain
and South Africa.

A buyer for the NewBrain
has been sought since August,
when Grundy Business Sys-
tems, its developers, went into
ligudation owing £3m.

Lynx
winner

TWELVE-YEAR-OLD Alan
Broady, from Coventry. has
been selected as the winner of
our Lynx competition, held in
August.

In the competition, we
asked readers to send in their
ideas of what their ideal com-
puter would be hke.

Alan's ideal machine in-
cluded a flat-screen colour
monitor, offering a 1,000 x
1.000 resolution in ‘Super
Mode’. joysticks connected to
the computer by a radio con-
troller rather than convention-
al lead, a range of built-in
processors including Z80A,
6502 and 6809, together with a
selecion of seven high-level
languages.

Other special features in-
cluded woice input and the
ability to receive data broad-
cast directly from satellites.

As winner, Alan receives
the prize of a Lynx computer.

Free klck for 64
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COS mw‘éﬁ‘é?

THE BEST“*
CHANNEL .
FORGOOD

PRDGRAMMES

CDS has built its name on top quality machine code games
for Spectrum & Oric.

We are interested in software which meets these critena,
including games for the Commodore 64.

So if you've completed original programmes or have
something good in the pipeline, get in touch as soon as you can.

N A cDps Mmicro
Aa Systems

10 Westfield Close,
Tickhill, Doncaster,
South Yorkshire DN11 9LA
Telephone (0302) 744129
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LETTERS

Symbolic
problems

s 4 total newcomer to

home computers and
computing, I buy your maga-
zine regularly to try and get
some idea of what's what.

Although [ do not own a
computer yet 1 have the occa-
sional use of a friend's Spec-
trum, and | am already an
addict. 1 would be grateful if
you can help me with a couple
of problems.

My first problem is symbo-
lic. In your issue dated 22-28
September (Vol 2, No 38) vou
published a game called Har-
rier Filot by Colin Jones, On
line 260 it says Inverse 1 then a
black blob, am [ right in
assuming that this blob is the
number 1 printed inversely? In
the same vein, in the issue of
29 Sept-Oct 5 (Vol 2, No 39)
you have Centipede by Jim
Provan. There are some
strange symbols in this also
and 1 would love an explana-
tion.

After using up so much
space, I've hardly got the
nerve 10 mention my other
problem, but here goes.

When 1 eventually get my
computer, one of the uses I
want 1t for 1s cataloguing a
huge number of books (my
collection). Can you tell me
(in language I can understand)
how to go about it?

The type of format I require
15 something similar to a list of
phone numbers, names and
addresses: e Bill Smith 16
Black Road 632 0103.

[ know I'm asking a lot, but
I really am stuck and would
appreciate your help.

G H P Springer
50 Severn Drive
Crarforth

Leeds

L525 2BB

All the problems you have
understanding symbols can be
traced (o one source — user-
defined graphics.

The Spectrum like many
other home micros allows you
to define certain keys with a
shape of your own design and
then use this shape within your
programs.

All the programs you men-
tion use this technigque, which
is guite well explained in the
Spectrum manual. Usuvally a
programmer will tell you what
key he has assigned each shape

to; ie, you will see something
like: Line 20 Graphic E,
Graphic B, Graphic A. What
this means is that when vou
enter this line and come across
a user-defined shape vyou
should go into Graphics mode
and press E, followed by B,
followed by A.

To begin with yvon will just
see the letter but when you run
the program you will find it has
changed into the tank, cen-
tipede, or whatever the game
requires. If the programmer
does not tell vou which key is
which, then just press any key
(A-U) when in graphics mode,
and after you run the program
put the right graphic in the
right place. You can find out
what graphic is assigned to
which key by simple trial and
error — go into graphics mode
and press a key until you find
the shapes.

Regarding your other prob-
lem, what you require is a
uni-file or vu-file type prog-
ram. You could either buy a
commercial package; Psion,
for example, do Vu-file or you
could use David Lawrence's
Unifile which can be found in
The Working Spectrum, pub-
lished by Sunshine Books.

High score
table

Aﬁer reading this week's
publication (6-12 Octo-
ber), [ felt I had to comment
on the matter of a games high
score table. You said that
there were two problems in
doing this, (a) you would not
know if the score was genuine,
(b) you would not know which
games to include.

Well, I have the solution to
both these problems. To check
that the score was genuine you
could insist on either a screen
dump on a printer or a photo-
graph of the screen. A pood
game for each computer could
be used, such as Donkey King
for the Dragon and something
like Penetrator or the highly
rated Jet Pac.

If you are not satisfied with
my second solution, then run a
poll for a couple of weeks and
find the most common games
and use them. I am sure this
would be a large incentive for
users to buy the weekly to see
if their name is up in lights.

Jonathon Whitehouse
18 Lebanon Gardens
Biggin Hill

Kent
TNI6 3HB
PS | think New releases is
‘trif’.
While not infallible, a screen
dump or photograph would go
a long way towards authenti-
cating high scores.

We would be very interested
to know what other readers
think of a high score table and
which games should be in-
cluded.

Joystick
interface

have been interested in

buying a joystick interface
for my Spectrum for quite
some time. The only thing that
has been putting me off is the
fact that only specially adapted
programs will work with the
particular interface, which
limits the amount of software
that may be used with it.

Naturally, 1 was interested
in the announcement of the
Sinclair Interface 2 which acts
as a Rom cartridge and joy-
stick port adaptor. What |
would like to know, is will
future software, allowing the
use of joysticks, be written so
that it may be used with the
Sinclair joystick interface?

Or will it be that only some
programs will work with the
interface as 1s the situation
now with other interfaces?
Also, will I be limited in the
range of joysticks that 1 would
be able to use with the inter-
face?

| would be very grateful if
vou could answer these ques-
tions for me, as it could decide
whether or not [ buy a joystick
interface for my computer.

PS. Your magazine is great.
Keep up the good work.

PPS. May I also add my plea
to the numerous others for a
machine code senes for the
Spectrum?

S Rvatt

I Nestles Avenue

Haves

Middlesex

UB3 406G

We've been trying out several

programs with our office inter-

face. A lot of existing software

does not function with it as it

does not use the same values

as, say, the popular Kempston
interface.

However, the major soft-
ware houses like Psion and
Quicksilva already have most
of their software compatible

and the other companies are
expected to follow suit.

The Interface 1 requires a
standard Atari type end con-
nector and, so far, every joy-
stick we've tried with this type
works correctly.

Video

video

I own a Spectrum 48K, a
video and a video camera.
Is there any way (except from
using the video camera) to
record the picture my Spec-
trum produces?

[ find using the wvideo
camera the picture isn't very
good quality. I would like to
know how this is done, be-
cause [ would like to combine
my computer picture with
some normal filming. Please,
please, please, could you tell
me how it is done?!

Kevin Jenkins

6 Bishwell Road
Gowerton
Swansea

5A4 5AU

We ran an article explaining
how lo generate video titles on
a BBC Micro in PCW 15-21
September. Unfortunately, the
Spectrum does notl possess
UHF or video output sockets,
so you would undoubtedly need
an interface of some sort.

Unfair
answer?

hanks a lot for your ‘Just a

nmibble’ article on the let-
ters page (PCW 20-26 Octo-
ber).
Some of us who are computer
newcomers (and who don’t
even own a computer vyet)
worked very hard reading the
first five issues of The Home
Computing Course in order to
find that very answer for their
competition. You seem 1o
have unwittingly given the less
studious amongst us an unfair
advantage (mentioning no
names).

I know all's fair in love and
war, but at love and war you
must make some effort your-
self.

G Gilmore
2 Timmis Close
Cinpamon Brow
Warrington

Once bitten, twice shy, as it
WETre.
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NOW AVAILABLE FROM W. H. SMITH

AND BOOTS

48K Spectrum
Commodore 64

EVEREST ASCENT

A graphic simulation of man’s uitimate endeavour!

Stake your claim to the Top of the World in this strategic vertical adventure. Aim
to conquer the 29,141 summit of the world’s highest peak ... struggle from base
camp to base camp ... survive the elements ... watch out for avalanches, thin ice
and wayward sherpas ... e

encounter abominable
snowmen and Cross
bottomless crevasses!

Credit Card
Hotline

06286 63531
A game of skill,
strategy and
planning for those
with a head for
heights!

Only : 7
e
£6.50 453
Can you write ¥ . 2

games like this?

If so, why not 7
send a sample — %
we offer generous gy
cash rewards!

I DEALER ENQUIRIES WELCOME — EXCELLENT DISCOUNTS AVAILABLE l

WRITE OR RING JOHN SALTHOUSE

RICHARD SHEPHERD SOFTWARE

ELM HOUSE, 23-25 ELMSHOTT LANE, CIPPENHAM, SLOUGH, BERKS, TEL. (06286) 63531




Now a business
for home computers
comp
B

Clear and easy to use —— Formatting by cel
; —— or whole sheet

2000 cells

(600in 16K VIC 20) — Fast alpha-

—__numeric search

Global column
width adjustment

Comprehensive
— instruction manual

Variable individual

column width Replication acros:

columns and rows

Insertion or deletion
of rows and
columns

Horizontal and vertical
] — titles can be fixed

Save, load and
merge
capabilities. —

Graphics facility

—to display your results

Powerful alphc
~—numeric sort, highestt
lowest and lowest to highe:s

22 mathematical
and statistical functions ——

With Practicalc you can use your 16K VIC 20 or spreadsheet to calculate the best buy.
Commodore 64 to carry out sales forecasts, modelling, Computer Software Associates’ products are
cash flow projections and much more. available from good computer stores or direct from tt
Compare the professional features and powerof  exclusive distributors — Marketing Micro Software Lid
Practicalc Plus or Practicale 64 with other spreadsheets.  Goddard Road, Whitehouse Ind. Est,, Ipswich IP1 5N
Compare the price. You won'tneed a Tel: 0473 462721 Telex 987515.

ALL THIS FROM AS LITTLE AS £29.95

Dealer Enquiries Welcome.

I N N S S O S S S S S N I N S D N e S S O O T S S S S .
Another great program from

CONMPUTER, . DIOMO.. e iosinvisimnsskershissnsmsantissssnms st
“ SOFTWARE P2 7 ST e e T R I e

................................................................................

PO A\ SO CTATIES i e e

For more information send this couponte:  Personal enquiry (pleaserick) [ Dealer enquiry (plecse ick
Marketing Micro Software Ltd. Goddard Road, Whitehouse Ind. Est., Ipswich, Suffolk IPT 5N
Dept PCW 27/1
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~ Bug Attack

A new game for the Dragon 32 by Mark Sach

he object of this game for the Dragon
32 Is to build a brick wall around the
queen bug. You do this by picking a brick
up at the bottom of the screen then,
dodging the bugs, you take it to the top of
the screen and put it around the queen

bug.

Notes
Lines
70

B0

speeding up rouling
saelting arrays and clearing score

80-310

330-350
360

370-410
420-460
470-490
500-520

530-600

choosing skill lavel and seeing the instruc-
tions if you want to

satling variables

this ‘gosubs’ to a routing to creats and ‘get
a bug

‘draws’ and 'gets the man

draws quesn bug

draws bricks

draws box around gueen bug and top row
of bricks

sais screan and checks for amow keys and
the 'p’ key

Vo

o gl
P

S

610-620
630-710

720-1260

picks brick up

checks for the 'L’ key and lays the brick in
the right pasition

checks for the varlous objects going of the
screan. |l also checks for the various
andings to the game

1270-1320 draws and gels bug
1330-1620 these are the various endings to the game

and it also works aut lhe scora ]

|
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Elementary,

Dr Watson

David Kelly talks to Philip Mitchell, author of The Hobbit

and Penetrator

otwithstanding the several thousand

miles separating him from us, Philip
Mitchell still manages to exert a powerful
influence on the British computer games
programming fraternity.

As author of The Hobbit and Penetrator
his name often comes up in conversation
mentioned in hushed tones.

Some people are born with computers in
their blood — everything they touch turmns
into bits and bytes. And Philip is one of
these. He first got interested in computers
seven years ago while still at school — and
he built a few, designing the circuits
himself,

Then to Melboume University and a
degree in compuler science. While there
he worked mostly with main-frame
machines, but did a lot of programming
micros in his spare time.

“¥You name it, I've probably built it —
2650, 6502, Z80, 68000," he says. He
thinks a good hardware knowledge is an
invaluable asset for a programmer: ""Peo-
ple who have a background in that side
seem 1o have more of a feel for machine-
code because lhey understand more of
what is going on.”

Strangely, Philip feels more at home
programming in machine-code than Basic.

While still at college, he was recruited by
Melbourne House's Fred Milgrom as one
of the team to produce an adventure game
based on a book by JRR Tolkein. So
began The Hobbit adventure.

To begin with three people were in-
volved — Philip, Stuart Ritchie who de-
veloped the text interpreter, and Veronica
Megler who worked on the design of the
characters and locations.

When the three finished college The
Hobbit was still not completed. Stuart and
Veronica left the project and the whole
program was dumped on Philip's lap when
he joined Melbourne House full-time.

All the work that had been done on the
program had been written for the TRS80,
s0, as well as finishing the program, Philip
had to convert it for the Spectrum. Even
though Philip no longer writes for the
TRS80 he still uses it for all new software
development,

Now he is working on the follow-up to
The Hobbit, based on the characters from
Conan Doyle's Sherlock Holmes books.

In the adventure, you, as Sherlock
Holmes, find yourself in the company of a
corpse, faced with the task of finding the
murderer and convincing Inspector Las-
trade of Scotland Yard to arrest the culprit.
"The Hobbit was a starting point. What |
want to do is take it a stage further. One of
the attractions of Sherlock Holmes is the
very involved personalities of the charac-
lers — particularly Inspector Lastrade and
Dr Watson.

“"We have now compiled an amazing
amount of information. Although the prog-

ram will not be based on any one story, we
are trying to stick as closely as possible to
the spirit of the original books.”

Because the plot is a detective story
there is a lot more communication required
between the characters — particularly with
Lastrade.

The original Hobbit program was in two
parts: The central routines which drive the
program — some 17K of machine code —
and a database which defines the plot,
locations and characters.

For the Sherlock program an entirely
new database will have to be written. Also,
the part of the main core program which
deals with interaction of the protagonists
and language analysis is being consider-
ably extended. This is essential so that
you, as Sherlock Holmes, can discuss
your ideas with Lastrade and inlerrogate
possible suspects.

Sherlock Holmes will have fewer loca-
tions than The Hobbit, but with many more
objects and people to meet who will be
able to give evidence.

At this stage it is not clear if the program
will have room for any graphics — memory
limitations are Philip's main problem.

“It is very frustrating at times. One of the
advantages of writing on the TRSBO is that
| can write the program and compress it
down later,

"As each new part of the program is
incorporated into the main game it is
rewritten several times and in the process
the routine is refined.”

Philip writes first in source code using an
ofi-the-shelf editor/assembler package for
the TRS-80. Sherlock Holmes is now
about 10 times the size of the Spectrum’s
memory, but when that is compiled into
machine-code with a lot of squeezing it
should just fit.

Until now Philip has been working main-
ly on the personalities of Lastrade and
Walson. “In some ways Walson is an
equivalent of Thorin in The Hobbit. But
Thorin was a pretty static character —
apart from singing about gold there wasn't
much to him. Watson will be much more
complex.”

uch of the inspiration for the program-

ming of the Dr Watson character
comes from the famous Eliza program,
Watson reacts to everything tha! is said to
him — reforming what you have said into a
question or coupling what has been said in
a sentence, together with something that
has been said before.

In regard of the Lastrade character,
Philip says: "'l haven't decidea if he will
remain in his office or wander about the
game. If | let him roam free then, before
you could ask him guestions, you would
have o first find him."”

Trying to enhance the level of com-
munication between characters in the new

adventure has taken Philip into the field of
Artificial Intelligence (Al).

| don't think we will see much advance
on the sors of things being achieved now
in 8-bit micros. There is just nol enough
memory, and for Al the processors are 100
slow.

“"When we have 16-bit machines with
half a megabyte of memory, then there will
be a lot more scope for Al in adventure
games. | am currently working with the
68000 processor in my spare time and
walching and hoping.

“In my opinion it is the easiest 16-bit
chip to program and certainly the most
powerful. The reason for this is that its
main instruction sequence was designed
by a programmer and not an engineer.

“If someone was to produce a micro
based around the 68000, designed pri-
marily for speed and high-resolution
graphics, then | think we would see some
amazing games produced.”

AL present, adventuring seems fo be
plitting into two schools. From The
Hobbifs mixture of text and graphics
things are either moving towards all-
graphic games with some animation, or
more complex adventures with advanced
text handling and language interpretation,
but no graphics.

"When the 16-bit machines with more
memory come,” says Philip, “the two
strands may converge again to produce a
truely interactive game.”

His deadline for Sherfock Holmes is
January, when it is hoped to launch the
new game for both the Spectrum and
Commodore 64 machines.

He is not looking forward to converting
the program for the Commodore 64: *'Con-
verting The Hobbit was a horrible job —
I'm not as comfortable with that machine
because in my view the 6502 is an inferior
processor to the Z80,

“The processor is older with a very
simple instruction set — what takes one or
two instructions on the ZBO takes four or
five on the 6502 — it's very frustrating.”

If all goes well both versions of Sherfock
should be available by the end of January.
“If the final game adventure lives up to my
claims, then | hope we will have another
winner," Philip says. L
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Never say die

Mike Grace battles with a mini-kong in his latest review

of Vic20 software

ne of the fears of micro computer

owners must be the disappearance of
either the hardware or, more significantly |
suspect, the software. The computer world
is notorious for fortunes that are made and
lost in the twinkling of a line feed (you only
have to watch the cover of Popular Com-
puting Weekly to see that), and even an
investment of £100 can be pretty tiresome
if there's nothing to play with or use in the
way of software. So — | thought to myself
the other day — how about my slightly
battered but lovable Vic?

Earlier this year, Commodore held an
exhibition. You may have heard about it
you might even have gone along as | did.
And one of the things that struck me, as |
jostled through the crowds, was the
amount of software for the Vic20 which
seems to be growing and growing. Even if
Commodore does stop production (as I've
seen suggested in the press), it seems we
owners have no fear of soltware drying up.

Jupiter Defender from Interceptor Mic-
ros for the unexpanded Vic is our old friend
Defender. Described in the blurb as “. ..
an invaders program writlten in machine
code with high resolution graphics” it
cerainly is fast, with lots of noise and
action as the familiar ship skims along the
planet surface — but graphics? Very
elementary and amateur.

This brings up a point — just how much
do graphics really matter? | tend to judge a
game by its graphic quality and ils pre-
sentation — but not so my nine-year-old
son. To him, ease of use and 'zapability
are more important, and he tends to pick
Jupiter Defender. The ship (poorly
drawn but who cares) skims along with
aliens, blobs, evil-looking ovals and fien-
dish red spots all trying to annihilate it as it
fires at will, bumping up the score. Listen-
ing to his cries of delight and achievement
on getting a higher score, or just getting
through the deadly hail of red dervishes,
makes me realise that not all games
appeal to all people. Well, why should
they? Jupiter Defender isn't for me, but as
this style of game goes it is obviously
addictive and more than adequate.

I'd give this game a score of six (out of
10) because it does appeal io the younger
audience so well. An interesting additional
feature is the ability to destroy everything
on the screen by using a ‘smart bomb’
(that means you press any key and all the
baddies on the screen are destroyed,
giving you a few moments respite). Pack-
aging and instructions are adequate. Great
fun for younger players.

Next let's look at another game for the
unexpanded Vic. Anirog produced a 16K
version of Krazy Kong which | reviewed
some time ago, but now they've compress-
ed their game into a Mini-Kong package
for the 3.5K configuration incorporating the

first screen of the 16K version only. The
graphics are virtually identical to the origin-
al, with the same little man wearing a
striped jersey (his girlfriend looks exactly
the same except her jersey has different
colours) trying to dodge the barrels and get
up to Kong.

One of the problems with this game is
the difficulty — it really is hard. Trying to
jump on the lift involves extreme delicacy
of touch, as if you press the joystick too
hard you splat, whilst dodging the barrels
from above. These barrels come down
with incredible speed (without Kong doing
much it appears) and to be honest the task
seems nigh impossible.

Anirng always have excellent displays,
including a clock ticking away the
seconds, your score and your lives. Kong
tends to look like a slightly constipated
gorilla, but the lift and the ladders look very
good.

This is an excellent version for the
player who hasn't expanded his machine
yet and it amazes me how so much is
squeezed into that tiny bit of memory.
You've got an expanded screen, a lift, and
a handbag bonus (there's something
slightly odd about

——

Strategy is involved as well as speed, as
you can trap the insects (they can only
move on painted areas while you can
move anywhere) and the game isn't too
hard at the first level of play.

At £5.95, this seems good value and |
wanted to play this just for fun after I'd
finished the review. When you star, the
insects move fairly slowly, but as you
progress through the levels of skill the
baddies get quicker and (it seems) smar-
ter. | found the response to the joystick
excellent and the graphics adequate. The
sound effects enhanced the game, but |
did find that at times zappy noises were
happening and | wasn't sure quite why or
what misfortune was about to befall me.
The concept of the game was new to me
and | liked it.

Now we move on to the 16K games, the
first of which is 3D Time Trek and is
modestly priced at £6.00 for what is an
enjoyable and visually stunning combina-
tion of Sitar Wars and Star Trek. The cover
shows a dramatic science-fiction scene of
three men aboard their star ship watching
a star ‘go nova’, or an alien ship exploding
(presumably the latter). This represents
the feel of the game exactly once you start
playing.

You are faced with a beautiful blue
background and a realistic console with
perspective drawn in (hence the 3D of the
title) so that it really looks like the bridge of
the Enterprise. The centre of the screen

this Kong thing I've
decided) as well as a
high score table. And
all this for £5.95.

Next | turned to
something called
Slap Dab which is
based on an arcade
game called Painter.
| am definitely not an
arcade fan, so |
Loaded this without
any idea of what was
to come except that
the advertisemenis
had talked about fast
action, strategy and
giant insects. Sound-
ed good!

On Loading | skim-
med the instructions
(a spelling mistake
and rather poorly dis-
played text made a

bad first impression),
but as soon as the game started | found it
both delightful and (a vital point for a slow
player like myself) easy to play. The
essence of the game is that you have
control of a little man who moves across
the screen, painting in the background
white as he goes. At intervals his pot of
paint runs out and he has {o return to base
to refill, but there are one or two nasty
insects (who seem to look just like our
hero) who have to try and zap you.

contains a monitor, which will display
either instructions (in enhanced lettering to
better the visuals) or a view of space
outside your ship (this becomes very
exciting once you engage the enemy).
Various keys give you the usual display of
galaxy map, long-range scan, damage
report, etc. My review copy coniained
inadequate information on the casselle
sleeve as to which key to press (a printing
error | presume, but if you get one of these
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duff covers press ‘M’ to obtain the galaxy
map).

What sets this game apart from the
other versions of Star Trek | have seen is
that, once you engage the enemy, instead
of an unseen battle taking place you
actually move into real-time visuals. On
the centre monitor a tiny dot appears,
enlarges into a cross, and finally into a
head-on view of an alien ship.

As it comes closer it moves across the
screen, dodging and weaving — because
you are equipped with a joystick (of
course) and must fire as soon as the alien
hits the exact centre of the screen to blast
him into smithereens. Amidst flying debris
and explosive sound effecls, you are now
able to move on to the next segment in
space.

| found the game extremely enjoyable,
perhaps not quite as intellectually satis-
fying as some other versions of Star Trek
but much more fun. As with many other
Anirog cassettes | was really taken with
the graphics, and at first | actually thought
I'd have a chance of winning. But as | sit
here, fiing madly at the approaching
alierts, I'm losing energy — fast — and
then the blighters damage the shields and
— lost again!! It would be nice to win
through just once in a while ... Still, at
£6.00 — who can complain,

Galactic Abductors is another 16K game
with a science-fiction theme, priced at
£7.90. This time deadly space hawks
(stunning graphics, or as Jeff Minter might
say — awesome!) come winging over the
horizon to wreak havoc on your planet of
little matchstick men. All you control is a
laser gun, patrolling along the bottom of
the screen. Your gun can fire upwards and
sideways (a neat trick this, involving pull-
ing the joystick back and to the left or right
prior to pressing the fire button) and the
hawks swoop down and flap quite eerily
across the stark black alien sky (dotted
with a few stars which really do twinkla).

t seems the hawks have a burning desire

for people, for they will carry off your
matchstick men if you don't stop them and,
if you cannot fire and kill them in time, then
just a skull falls to the ground (I'd hate to
think what happened to the matchstick
man), However, just to keep you on your
toes, the hawks also drop little ‘homing

mines” which fall to the ground and come
sidling along the flat towards you.

The game is both fast and enjoyable,
although | seemed to find it impossible to
destroy any of the hawks by firing at them,
they just changed colour. What did im-
press me was that after the preliminary
wave of hawks they would all disappear
and the screen would go very quiet. It
seemed as if we were waiting for some-
thing terrible to happen. Sure enough,
after a few tense moments, the hawks
reappeared from behind the mountains to
attack again — with a menacing
swooshing noise that started quietly and
built to a crescendo. Good, atmospheric
stuff! Another winner from Anirog.

Now, just in case you think | can't say
anything against this company, | have to
confess | do not like their next game Zok's
Kingdom. Billed as a graphic adventure,
this is really a visual attempt at setting a lot
of puzzles for our little stick man inside a
number of rectangles (called rooms). The
game is for the expanded Vic (16K) and
costs £5.95. It has a terrific title with
dramatic lettering, sound effects, and a
castle with bats fluttering in the sky, but
when it comes to the actual game — for
me it doesn't deliver the goods.

After the title there is a page of text
explaining you have crashed on a planet
belonging to a relative of Dracula, a chap
by the name of Zok! Now you have to enter
his Kingdom if you dare. Presumably you

Firm Program Cost Value (1-10)

Anirog Galactic Abductors £7.90 8

26 Balcombe Gardens g Time Trek £6.00 8

Harley 's Kingdom £5,95 5

Surray Mini-Kong £5.95 ri
Slap Dab £5.95 ¥

Interceptor Jupiter Defender £6.00 6

Lindon Housa

'{.‘_iu Green

Hanis

Liamasoft Matrix £6.00 10+

43 Mount Pleasant

Tadley

Hants

e

do, having just paid out your money.,

The rule in any adventure is to pick up
objects, and in this type of game it's the
same. One of the problems is that quite
often you won't know what the object is, as
all you see is a square or oblong shape
which disappears once you manipulate the
little man beside it — but you pick up just
the same. Having said that — take care, as
one of the objects somewhere inside the
castle is a box which electrocutes you
without any warning. Once into the castle
proper, you must manoeuvre past a nasty
looking guardian called Dagon. Having
done that, you now move along picking up
various keys to allow you to enter rooms.

It's all quite amusing, but | didnt find it
stimulating at all (unlike text adventures). |
also found the necessity to keep going
back and forth along endless corridors and
mazes a frifle tiresome.

As | often do I've saved the best game
till last. Matrix by Jeff Minter of Llamasoft
has to be my favourite of the batch. For the
16K expanded Vic and priced at £6.00 this
IS a zap, pow, shoot 'em quick, style of
rapid ““What the heck is going on" type of
game that has just caught my fancy.
Graphics are very good, and the noises
are splendiferous.

t seems that some nasty aliens are back

with a vengance to get us, and we have
the obligatory spaceship with lots of fire-
power to try and get us out of the mess. In
fact there's a whole heap of history in the
instructions about it being ten years since
the grid wars and you're called to base
because the 'droids are back, etc, etc, but
that is all a bit above my head. What | do
like is the action, and the fun.

Once you get into the game (after a neat
title sequence) a terrific red grid appears
on the screen and baddies start appearing
all over the place looking like snakes,
ships, saucers, whatever. | just shot about
firing like the future of the earth depended
on it and at times they got me and at times
| got them, but it was all so fast | never
really quite knew where | was. One excep-
tionally useful facility is that you can pause
the action — and return to the game later.

You start with five lives, and when you
win you get an extra life (nice that!).
Another feature | liked was that if you
cleared a zone and moved to the next and
then lost a life, you didn’t automatically go
right back to the beginning again as many
other games do — you just started again in
the higher zone. There are 20 skill levels
(for real players) and plenty of weird and
wonderful effects like the Zappers and the
dreaded Y beam to enhance play. Thisis a
smashing game, lots of fun, and my pick of
the review.

Finally, for those of you with long
memories | ought to say that in my last
review | left Anirog's game Xeno /I only
partly reviewed as | hadn't mastered more
than level 1. | can report that I've now got
into level 2, but once again it's so hard |
can't get any further, Waltch this column for
more news next time. u
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Modified functions

Clive Newton explains how to
redefine the Lynx keyboard to
your own requirements

he Lynx Micro has several attractive

features, but one of the most useful
must be that of being able to modify the
machine's functions by altering addresses
or variables in the system table area.

The accompanying program allows Lynx
users to define their own single key entry
command set (see page 80 of the manual),
This is made possible by altering the
values of the system variables at locations
25146 to 25171 which represent the com-
mands associated with the keys A to 2
The value at each location represents the
command token which is the position
minus one, of the Basic command in the
Basic syntax command table.

The program, when Run, constantly
displays the single key set-up (on the keys
Ato £) on the top two thirds of the screen.
The bottom part of the screen is responsi-
ble for displaying the menu, or the sequ-
ence of operations once a menu option is
selected. The menu gives the user a
choice of four options:

(1) Alter the lable sel-up
(2] Rasal the table

{(3) Save the moditied table or
(4) Exit from the program

Selecting the first of these, the user is
asked to input the key (A-Z2) that is
required 1o be altered (the program will
refurn to the menu if an invalid input is
entered). The user is then prompted for the
new command to be associated with the
previously defined key. All command in-
puts are checked for validity. The program
then updates the system variable associ-
ated with that key, with the correct com-
mand token.

You will notice that the standard single
key eniries are prinled on the screen in

yellow and any modified commands are
printed in red. Exit from this option is
achieved by pressing any other key apart
from Y when asked whether further updat-
ing is required,

The second option resets the computer
with the standard command set that the
user has on switching on the machine. This
is done by copying the table that is held in
the Rom, from location 5985 onwards.
While the machine is resetting the table,
an arrow will flash next to the reset option
on the menu, and will disappear once that
option has been completed. Once the
program has been cleared from memory,
the standard command set can be reset by
using the command Calf 1, which is easier
than pulling the power plug.

The next option will save the 26 bytes
representing the modified command set by
using the Save routine in the Rom, utilised
by the monitor (ie, in connection with the D
option). The table will be Saved using a
program name of Tablen where n is the
version number, you specily on entering
the routine, Ie, if you specify version 0, then
the program name will be TableQ. This
program name is printed on the screen
once the computer is ready to start saving.
The tape recorder can be swilched off,
once the bottom part of the screen slarts
clearing.

Mow, using this saved command set,
you can easily re-enter it, by using the
command Mioad, eg, Mioad “TABLED".

The final option (exit program) will reset
the text window back to the full screen
size, whereupon the screen will clear as
will the program, but your modified com-
mand set will remain until you reset the
machine.

Looking at the program listing, you will
natice that there are four machine code
routines held in the Code statement lines,
700 to 730 inclusive. They are called using
the command Call Letn (line number) and

each routine's function is as follows:

Line 700 — Copies the 75 commands from the

BASIC Syntax lable in the ROM, to the

appropriately dimension array, AS. This

15 done o simplify table output and also

lo do away wilh data stalernents.

Ling 710 — Once you have chosen the command
you wish a kay o ba modified o, this
routing will chack its validity, and will
return the respeclive command token in
HL

Line 720 — This routine is responsible for clearing

the bottom third of the screen and

rasetting the cursor position in the cor-
rect place

Responsible for saving the modified

Command Set, with the corract program

namse

Ling 730 —

The program revolves around the very
useful facility in Lynx Basic, of being able
to pass parameters to declared proce-
dures — the main procedures being those
of Ink and Alter. Ink works out the correct
colour the command should be printed on
the screen, ie, either yvellow or red. Aller is
responsible for modifying the appropriate
systemm variable and also prints the new
command in the correct colour and posi-
tion on the screen.

The character in lines 75 and 685
(underscore) is that representing Ascii 95
and can be accessed on the Lynx
keyboard by going into graphics mode and
using Shift?. For line 670, | printed Lynx
using the defined characters in the
graphics set ((Shiffy STUVXY).

Finally, for those of you who have
disassembled the machine code routines
in this program, you will come across
several system variables whose function
you probably will not understand as they
werg not documented at all in the Lynx
manual.

25145 — Tha state of the keyboard (SHIFT LOCK on
or off or whether you are in graphics
mode). Poking this with the value zero (line
50) forces upper case (i.e, SHIFT LOCK
on)

25172 — Horizontal print position

28173 — Vertical prinl position.

251134 — Address of the stan of the BASIC Com-
mand Syntax Table (ROM).
25084/5 — Address of the end of BASIC program. B

10 DIM ASCZI(T7S) 220 LET L=GETN
20 CALL LCTN(700) 230 IF L<ASC{("A*) AND L>ASC{(*Z")
30 WINDOW 15:110,25,245 THEN RETURN
40 VDU 1+WHITE»2+ELACK» 4 240 FRINT CHR$(L)
50 POKE 251450 290 INFUT *"New Command "iE$
40 FPROC HEADER 260 CALL LCTNC(710)
70 PROC TARLE 270 IF HL=75 THEN FRINT CHR$(7)s»
. . o “Invalid Command"®
79 FRINT Commands: 1: Alter Table
Pl 1 AT 5 Reset Table'ssss® 2B0 ELSE PROC ALTER (L-65sHL)
3, Save New Table"s»»"4, Exit® 28 FRINT @ 15,2157 "Continue ? <Y/
ﬂ N *
80 LET K=BETN-47 5 W iE
20 IF K<2 OR K>4 THEN GOTO 80 ggg Eg;It:EuInﬁggt_ Y
i?g E:EE Egiﬁrﬁi;?ﬂ 310 FRINT B 43y 1905sCHR$(1)5CHR$(1+4
i 7YiCHR$(123)
égg gg;gg? 320 FORKE 2514641 FPEEK(S28S4+1)
205 CALL LCTN(720) 330 FROC ALTER (I,PEEK(598S5+I1))
310 PRINT "Chbnse which letter "§ %0 NEXT 1
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350 GOTD BO 6410 FOR I=0 TO 13

370 DEFPROC INK (3) 620 FROC ALTER (IsFPEEK(2514441I))

380 LET i=2+4%(PEEK(S5985+x)=FEEK(251 &30 FROC ALTER (I+13,PEEK(25159+41I))

46+%)) 640 NEXT I :

370 ENDPROC 645 DPOKE 25172, &B90F

400 CALL LCTN(720) 650 ENDPROC

410 PRINT *Version Number <0 TO 9> 7" 540 DEFPROC HEADER

420 LET V=GETN 670 PRINT CHR$(21)i"LYNX SINGLE KEY

430 IF V<48 OR V>S7 THEN GOTO 420 ENTRY TAELE"®

440 POKE LCTN(730)+24,4V 480 UDU 28,28

445 DPFOKE LCTN{(Z20)+13LCTN(730)+18 SRR PRINT. 5L e, o e S BRI s s

430 PRINT CHR$(10)§i"Start Tare and - __ . b

Press Any Keu"sy "TABRLE"SCHRS$(V) 590 ENMDPROC

460 LET V=GETN 700 CODE ED SB 19 62 13 2A FC &1 23

470 CALL LCTN(730) 06 4B OE 07 1A 23 CB BF 77 13 23 1A

480 GOTD 110 CBE 7F 20 07 OD 18 FS5 3E 20 77 23 0D

200 WINDOW 291235245 20 F9 3IE oD 77 2% 10 E? C9

510 CLS 710 CODE 2A 19 &2 06 4B 23 CB 7E 28

520 NEW FE ED SB FC 61 C5 01 AE 02 EB 09 EBR

550 DEFPROC ALTER (tsX) Cl1 ES 1A FE OD 28 OB 4E CR B9 23 13

560 POKE 25146+t X 91 28 F3 E1 18 06 4E CR 79 E1 20 02

570 PROC INK (t) 10 D& 3E 4R 90 26 00 &F C9

575 PRINT @ 15+4(INT(t/13)%48)y394+(t- 720 CODE 3E 14 CF 21 OF B9 22 54 42

(£>12)%13)%105CHR$(20)iCHR$(1)CHR$ 06 04 3E 1E CF 3E 1F CF 10 F8 22 54

(i) iCHR$ (654t) rAS(X) 62 C9?

576 VDU 1,WHITE 730 CODE 21 3A 62 ES 21 53 62 ES 21

580 ENDPROC 00 00 ES 11 2A 73 C3 03 3F 22 54 A1
42 AC 45 31 22 C9

600 DEFFROC TAELE

ZX80/ZX81

and

Spectrum

Fair

DATA DUPLICATION

(MICROMAGNETIC PROCESSING SYSTEM)

The truly professional
nigh guality data duphcation
al sensible prices

A custom developed

Northern
Premier
Exhibitions

degicaled real-lime

dala copying system

MO l1'|.:-1.l;1r'5rll1-:;_| charge

We specialise in small orders

on
Sunday
6th November

BLANC DATA CASSETTES

Pack of 10 Plazatape data cassettes

at unbeatable prices — C12 £4.70 inc VAT + 45p p&p
C15 £4.95 inc VAT + 45p p&p

PLE.P-EE SENDME.......... PACKS
B 0 LTON IIE1 E-'G1|5 il:IEIEI:Ehas nEcE:;w}f
enciose cheque/ ar
SPORTS CENTRE :
SILVERWELL STREET shvntair gt

(city centre) IR AN G0 7

Admission: Adults 75p, Children 50p
10 am till 5 pm

HARDWARE, SOFTWARE, BOOKS AND
MAGAZINES - EVERYTHING FOR ZX USERS

TPLAZASTAD L

Seyward House, Abingdon Road
Nuffield Trading Estate, Poole
e O O PR L Dorset. Telephone: (0202) 749225
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Keep the flag flying

David Bark looks inside the Z80 chip to see the various

flags in action

his program uses a simple 135 byte

long machine code routine from
address 32100 to 32135 to store all the
ZB0 register values into addresses 32000
to 32021. A block of 20 bytes, from 32152
to 32171, is reserved in the middle of the
routine for single commands or a short
routine to be inserted and tested. Any of

or so while the UDGs are formed and the
Peeks and Pokes are carried out.

The display, when it arrives, will show
the zero, hali-carry and parity/overflow
flags as flashing (set) and the rest, in the
primary set, as siatic (reset). The two
unused flags (bits 3 and 5) are not marked,
but will flash if they become set for some

Try a few additions and subtractions to
start with. Notice that Loading the accumu-
lator with a negative number (ie, a number
between 128 and 255 inclusive) does not
affect the flags, but as soon as you carry
out a mathematical operation, even adding
or subtracting zero, the flags are affected.

Although the stack pointer must be
returned to its original value before the end
of your test routines, its behaviour can be
examined by Loading HL with zero and
adding HL,SP. Try the following routine
after zeroing the registers:

210000  Ld HL,

these bytes not used are filled by zeroes. reason. F5 Push AF
The register values are then Peeked by  You are asked to select D for decimal 7 :$ :';3"

the Basic program and displayed on
screen. The flags register has the indi-
vidual flags shown as flashing when set or
steady when reset.

All commands or numeric values must
be entered in hex or decimal. There are
some commands which will crash or lock-
up the program if used carelessly. Pushes
and Pops must be equalised so that the
SP is returned 1o its original value. Ex-
change instructions must similarly be
equalised and, for some reason, the alter-
nate registers may not be altered or the
program locks up.

No doubt there are many other com-
mands or routines which will cause similar

entries or H for hex entries. Remember 1o
engage Caps Lock for hex entries. Decim-
al entries must be entered one at a time
and ended with 299 — hex entries may be
entered in blocks and ended with 5. Do not
use Ret (201d, C9h) in your routines, or
you will pop out of the machine code with
some odd results.

To start your experimenis, you may
want to zero all the primary registers — a
routine to do this is built-in. Select H and
then enter Z. After the usual pause, the
screen will display all the registers as
empty with the flags reset.

You now have a clean sheet to work on.

Now you will see that HL contains the
value 37974, demonstrating how the stack
grows downwards, like a stalactite.

You might find it useful to make a note of
the binary values of the register(s) you are
working on before you carry out your
routine, to compare with the values after.
Try the shift and rotate commands, some
of them contain a surprise or two. Then
see what happens when you AND, OR and
XOH two numbers (do they have a practic-
al value?).

| hope this program helps you to unravel
Some of the hidden secrets of the ZB0. B

problems. JP and JA instructions may be | Listing 1 1698 REM LISTING 1
used, but must be kept within the 20 byte TEan LET paastan
limitation. 163 LET zs=""
Despite these restrictions, the program e A ;I:QE“ Y R INE Ro
has proved to be very instructive when JRAp. I5 FaaVSY THEN STOF "
trying to understand exactly what is going gl g;lj‘fg,r g e S
on inside that infamous Z80 chip. The TiS0 LET wA-CODE 48i1)-48; IF OO
reactions of the various flags can now, at N L e e tﬁ?n;'{i; e o |
last, be seen in action! DE u®i12) 357 THEMN LET x2=x2-7
Part of the main program is a hex loader R R G A
(lines 1610 to 1710), so these lines can be 1719 oD TO 1s4@
modified to type in the hex listing and then Listing 2 : et ST TG
altered to fit into the main program. If you 32198 ED 4B @@ 7D CS F1 ED aB
have a hex loader on cassette, Load it E%}E? gg ;E Sg gg Fj‘g i-‘é @,EE 2
from address 32100, if not type in |i5tiﬂg1 :_':55-_1_23 CE F1L ED 4B 08 7D ED ==
and Run it to enter the hex codes in listing %E%E% EE Eg Eg Eg o
2. The codes should be entered one L%-E_i:l.a EC 78 éé ?E 22 o2 20 mg
complete line (8 bytes) at a time; ie, the S=156 08 @8 Vo Yo bbb Y8 ©
first line would be entered as: %%1% EE Eg EE ""?'E Eg E? Eﬁ E%
‘ED4BO07DCSF1ED4B Enter which will gf—,%%g gg "t- gg ?g g;{; IE‘ EE '::'_g
give you a neatly laid out screen display 55196 FS C1 ED 43 @5 70 EC 53
exactly matching the list for easy checking. gg%@i gg EE E? Eg 05 E’E 'F_-'[g 03
If you find an error, simply make a note SSS=R F= 01 B0 a= 1= S =1 -R
of the address at which it occurs and the 32225 M@ 39 FD A3 1d 70 FD am
correct entry, and carry on. Type S to finish SR S e Tt e e
and then look up the decimal values of any | Listing 3 e EE’;H%I;?IF:EJEE PAPER 7 I +
errors and Poke them in as direct com- X SIUEYTES"; AT i7.26; "LEF]
mands at the end. éﬁﬁg‘.-p”I“T..SETi?éEg{._‘:F‘F"E” 75 AN |
Once the hex is in, alter the hex loader 163@ REM RAdd: LET n=325i2
by referring to listing 3. Remember to enter e Ry e '
line 1655 and then type in the main THEN LET n=n-321S2: GO TO 1490
program from listing 4, ignoring lines 1610 ot TR Sl i s B S U S S
to 1710 which you already have. ana ads : PRINT AT W.p;X&:".s":
Now enter Goto 5000 and Save and LET EB=piD. IFTPIR7T THENILET w=p+
Verify the program. Remember that you 11'3?%";}:.;_.2:5 No Change
will have to “‘Press any key" twice, once 123‘5 HEH HE‘ E.‘;IEEEE
for the Basic and again for the machine 1702 REM Bdd: LET z=2-1: PRINT E
code. Ay a4o05, E7PER Tia™Hel co o 26
Enter Goto 10 (if loaded from tape the B ne T
program will auto run) and wait 15 seconds b Taide T IR L
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S CLEAR 35199%: LODARAD "IB0"CODE
b g v e

1 RESTORE Z20D

20 FOR n=144 TO 146

o FOR = T0 7

dd@ READ dAd: POKE USR (CHR® n) +m
F

58 MNEXT ™

B NEXT n

78 LET 9$="[TIIITITL]=": LET a=3
2002
80 DIM b%{(22,8): DIM biz2=)

Sagﬂ RAMCOMIEZE USSR 32172: GO TO
288 DRATAHA 255,126, 126,128,128, 12
8,128,255

218 DATA 128,128,128, 1265, 128,12
E,125, 128

220 DATR 126.128,126.,.156.,12868.,15
a, 128,128

5880 LET a=322000

518 FOR n=1 TDO 22

29 LET bin) =PEEK (a+n-1>»

oo LET x=128: LET bti=bin?

sdP® FOR m=1 TO B

258 LET b2=INT (bl x): LET bsfin
,m) =STR b2: LET bl=bl-ilE2sx): L
ET X=X,

560 IF bsin.,.m)="1" RND tx*1 RAND
n<»38 THEN LET b$sin_.mi="1"

SV IF bsi(n,.n)="0" AND n<*»1 AND
n{*» THEN LET bS$in.m)="" "

=2a MEXT m

S9@8 HMEXT n

608 LET BC=PEEK 32002+256s+PEEK
"E1@ LET CE=PEEK 32004 +256*PEEK
E2@ LET HL=FEEK S2006+256:PEEK
630 LET BX=PEEK 52010+256:PEEK
648 LET DX=PEEK 32013+256*PEEK
E58 LET HX=PEEK 32014 +256*PEEK
660 LET IX=PEEK 32016+256:PEEK
E70 LET IY=PEEK S2018+256PEEK
E8@ LET SP-PEEK SZD20+256*PEEK
19@2@ BORDER 1: PAPER 1: INK 7: ©

LS
12@5S LET f$="5Z H PNMC™
;Eiﬂ PRINT AT &,.9; 260 REGISTERS
1020 PRIMNT AT 2.90; "R “;bs(2) ; TAB
151" “: TAE 16G; “F AN OF n=1
TDO 8: PRINT FLASH (VAL b$(1,n));
F$in);:: NEXT n
19380 PRINT AT 2.2; OVER 1;9%:TAEB
11 bi2)
104@ PRINT AT 3,@;"B ";b%(4) ; TAB
ﬂéli“ “STAB ‘A6, "C “; b&(5);TAB
1950 PEINT AT 3,2; OVER 1;g98;TAB
11:Bid) ;AT 3,158; DUVEER 1:9%. TRE
27; b 1(3)
1868 PRINT AT 4.0;"D ", bs$s(6) , TAEBE
E%iﬁ" Y, TRE 16; “"E ", b&(S5);TABD
1$§mb?§}H;TﬁT ?éz,-ngEn 1, 9%, TRE
. 3 4,18; OVER 1;30%. TRE
1Y ke gon
AT S.0;"“H b% (8) ; TRE
il CTABR 16 YL “JEsﬁ?l;“
109@ PRINT AT S.2; OVER 1;9$;TABE
11;biB) ;AT 5,156, OVER 1;9%; TRB
27;:bt7)
11@@ PRINT AT Q,a,"ﬁ’“;bsiiaa;Tn
B 11; “TAB 168:"F*"%. FOR N=1
TO 8: PRINT FLASH (UARL b$(9.n) )
:F%in),: HEXT n
1iimb¢§IHT AT S.,2; ODVER 1;9%;TRE
1120 PRINT AT 10,0;"B° " . b§(12);T
AB 11; " “;TAB 16 “C ' ":b$i11): "
113@ PRINT AT 1@,2; OVER 1;98%;TH
B 1i,;bi(i12), AT 18,16, OUVER 1.9%.;T
AB 27;b(11)
114@ PRINT AT 11,@; "D ";b&(14);T
AB 11; © “ . TAB iﬁ,"E'"-b; (13): ™
11S@ PRINT AT 11,2, OUER 1;a9%: TR
B 11, b(l4);AT 11,15; OVER 1;9%;T
AB 27; k(13)
116@ PRINT AT 12,0; "H’'"; b$i{16);T
EE %%;y “CTAB AS; L "I bScIS)Y T
117@ PRINT AT 12,2; OVER 1:9%;TH
B 11;b(16);AT 12.15; OUER 1:08;T
AB 27; b (18]
1180 PRINT AT 16.0; "IX":bs(18);T

AR 11; b$(17)
119@ PRINT AT 16.2; OVER 1;9%; AT
16.,11; OUVER 1:9%
1200 PRINT AT 17.,0; "IV ;b%(20) ;1
AB 11;b%(19)
121@ PRINT AT 17.2; DOUVER 1;9%;HT
17,11; OUER 1.¢8% -
1226 PRINT AT A18.,@; "SP“;bs (227 ;7
A8 11;b%(21)
1230 ﬁnIgTEngiaia; OVER 1;9%; AT
1i8.,11; L% ;9
12406 PRINT AT 7,1;"BC =",BC;TRBE
11; "DE =";DE;TAB 22; "HL =";HL
i25e PRINT AT 14,1, “BC’ =",BX; TAE
11; "DE’ =" ;:DX;:TAB 22 "HL * =" HX
12680 PRINT AT 16.20: IX:AT 17.29;
I¥; AT 18,20; 5P
1309 PRINT AT 20,0; "You must ent
EFf YOUr m/C command or routine i
n Decimal Or HexX"
131@ INPUT “Dec(D) or Hax (H)T™;
Z§: IF zg="s" DR z$="5" THEN STO
f=
220 LET zZ=20: LET wu=1%9: LET p=2

o T

PRINT AT Z2@.,@;"

1330 IF z§="d" DR Z§="D" THEN GO
TO 14808 _
134@ IF zs="h" OR ZS="H" THEN GO
TO 1609

1@ PRINT AT_16,26.; PARER 7. IN
"“"BYTES" AT i17d.,26:;"LEEFT "
_PRINT nT 16 ,2€; PAFER 7; 'IN

AT JE =2F . T

FOR n=b TO 26

INFUT "Enter your decimal c
now";4q

IF 9=999 THEN GO TO 1490

IF p»28 THEWN LET p=8: LET ¥

SORE (32152+n) .9: PRINT AT

T ET R o BT e f TR Y
b D pERpLPLP & BLU
&= 0n

EELE* o

)

0

-

)

B

L

)

@

mn. VET p=p+53: LET Z=-1:
AT A8, EE PAPER 7. INK ©;
T JE b -
én TD zpo®
=fEElEd+ﬂJ TO 32171 P
EXT m: GO TO 2000
&8,26; PAPER 7; IN
1%,26; "LEFT "
ﬁT 18 56: PAFER 7; IN
welT 18.2%; 2
=%, LET n=32152
5—"" THEM INPUT “Enter
code now"™ ;=%
IF zs="5" THEN LET n=n-3215
GO TO i49@
1655 IF z%="2Z" THEN GO SUB 3008
@ LET x%=Z%(1 TO 2): LET zZ8==z
TO )»: PRINT AT H,P;,Tg;” = gl E
=p+3: IF p»27 THEN LET w=w+1
ET p=@

@ LET 2i1=C0DDE %1 -45: IF CO
(1) 257 THEN LET M1=x1-7

B LET X2=C0DE X%:2)-4EF: IF CO
3 { 257 THEHN LET X2=x2-
K=lE#X1+x2

PDHE NsX: LET h=N+1: LET Z=
PRINT RT 1B.,26, PAPER 7, IN
‘ *LB/T 18,27, PRPER 7, X
Z: IF zZz=00 THEN GD TO Z000
GO TO 16406

RANDDODMHMIZE USSR 3210060

GO T S8

STOP

_LET ZE="Pl10DOOIiI0adE210880C

RETURMN
C‘L=i s SAHAUE “ZBBY LINE 5: 585
"ZB"CODE IZ2000.,.300

IHPUT “"Rewind tape and chan
Press "'ENTER® to Wer

I B
"UERIFY “'ZBB". UERIFY "“Z8@"C
2002 ,300

£80 REGISTERS

=172 F SZ M BN
=128 L =1
=21l4a E =1
= =45 W S =4
1

BC =32172 DE =29324 HL =1
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THE FABULOUS

DONTIMISS THIS

INCRED/BLE OFFER
FANTASTIC
GAMES ON
ONE CASSETTE

ONLY_.gQ 95 (1Ne. i an VAT )

EXPRESS DELIVERY - BRDEH NOW

Please send me by return of post, Cassette 50 at £9.95 per
tape. | enclose a cheque/postal order for [ f
made payable to Cascade Gamas.

Name

Post Code

Country
Dealers & Stockists engumries welcor
~k apprapriate box)

q
Address I

VIC |

Cascade Games,

Suite 4, 1-3 Haywra Crescent,
Harrogate, N. Yorkshire, HG1 5BG
England.

Telephone: (0423) 504526

I 2 A S — d
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BBC & EDUCATION

in the first of a three-part series

he great challenge of computer
graphics is to realistically represent
three-dimensional objects on a two-
dimensional screen, opening the way 1o
computer-aided design, sophisticated
computer art and even computer movies.

There are two key issues. First, there is
the geometry of such problems which,
although tricky, is quite standard and thus
easy o program. Second, there is the
much more difficult question of realism,
which involves removing hidden lines,
colouring objects and suchlike.

Any object, for example the house we
will present here, is usually represented in
three-dimensions by points defined in its
world co-ordinates x, y, Z, which can be
transformed to two-dimensional screen
co-ordinates x, y. To generate perspective,
the object must be seen from a viewpoint
and the transformations made with respect
to the distance between viewpoint, screen
and the object itself. These transforma-
tions involve various movements of the
object and/or co-ordinate system through

Scale and perspective

Michael Batty explains how to put things into perspective

the standard operations of translation,
rotation and reflection. The procedure we
have programmed here can be found in
most books on computer graphics, for
example Myers' Microcomputer Graphics
(Addison-Wesley, 1982).

Figure 1 shows the transformation of the
three-dimensional object to two-
dimensions in terms of ils viewpoint and
screen. The object is located in Cartesian
co-ordinates x, y, z but it is easier to
measure the viewpoint using polar co-
ordinates. RHO is the distance from view-
point to the origin of the object's co-
ordinate system, PH the angle the view-
point line makes with the vertical z axis
(note that 90° is ground level) and TH is
the angle of horizontal rotation. A fourth
parameter DIS is the distance of the
viewpoint from the screen. These four
parameters entirely control the perspective
and size of the object as it will appear on
the screen.

The object is coded in terms of its point
co-ordinates x, y, Z but its outline is given

in terms of the planes that make up its
form. Each plane consists of points
arranged in the order they are linked. The
object is plotted by plotting each plane
and, although this involves duplication, it is
the most efficient way for simple objects
with a small number of planes. The prog-
ram first reads in the world co-ordinates
and planes from data statements, and then
requeslts the user to supply the viewpoint
parameters AHO, DIS, TH and PH. The
trig functions are calculated in Procselup,
the transformations made in Proctrans and
the object’s planes plotted in Procframe.

The wire frame diagram which results,
and is shown in figure 2, is plagued by
optical illusions. But after a little experi-
ence with typical viewpoint parameters,
the program is useful to explore the effect
of scale and perspective. As the house is
roughly a cube, with each side 400 units,
start with the viewpoint distance as 1000
and the screen distance half this. Then
explore these effecls by changing all the
parameters. Go near to the house and
waltch it explode off the screen all around
you. Go inside it and go above it. There are
hundreds of possibilities.

Next week, we will tackle the problem of
realism by showing how you can remove
hidden lines and make the house solid,. W

B.i0; 17@
70 NA=1@: MA=7:VDUZ?,640; 400 180
80 COLOUR 12B:6C0OLG, 129 190
90 CLS:CLG:COLOUR 2 200

Screen Coordinates x.Y¥ DISTANCE FROM VIEW?1988
b y DISTANCE FROM SCREEN7988
! . AN RN haNe54 S
; -H 2= VIEWPOINT E CAL ANGLE?
Warld "#;'. g
Coordinates N “?ﬁ"
| e Dl%____
U Ve R —
= ~ HHD
I H"-.._H \"‘,.——
o
‘FH""'*--— il
Y
Figure 1 Y gL

i® REM Wire Frame Ferspectives 180 REM Input Coordinate,Foint &%
20 REM (c)Michael Batty, Flane Data

October, 1985 11@ FOR I%=1 TO N%Z
@ MODE1 120 READ WCI%,1) W(I%,2) ,W(I%,3)
4@ DIM W{1@d,3),5(10,2) PLL7,D) , 130 NEXT I

NEA(T) 1400 FOR 1I%=1 TO ML
%@ vbu19,@,2;0;19,1,4:80:19,2,0;0; 15@ READ NPZ(IZ) :NEXT 1%
&@ VYDU28,0,5,39,0:VDU24,0;0; 12793 i6@ FOR I%=1 TO M%

FOR J%=1 TO
READ PA(IL,J%)
NEXT JW:NEXT 1%
REM Input Viewpoint Data

MEPA(IL)
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21@ INFUT TAB(1,1)"DISTANCE FROM 4%@ D=DIS/Z1:5(1%,1)=D*X1:S(1%,2)
VIEW" ,RHO =D#*Y1
220 INPUT TAB(1,2)"DISTANCE FROM 44@ ENDPROC
SCREEN" ,DIS 450 REM Plot Object Flanes as
23@ INFUT TAB(1,3)"HORIZONTAL Wire Frame
ANGLE" , TH 44@ DEFFPROCFRAME
240 INFUT TAB(1,4)"VERTICAL 47@ FOR I%=1 TO M%
ANBLE" , PH 480  KA=P%(I1%,1):MOVE S(K%,1),
250 TH=RAD (TH) : PH=RAD (PH) : PROCSETUF S(K%,2)
26@ REM Transform and Flot Object 49@ FOR J%=2 TO NP%(I%)
270 FOR I%=1 TO N% 500 L%=P%(1%,J%) :DRAW S(L%,1),
280 FPROCTRANS(I%) S(L%,2)
29@  NEXT 1% 510 NEXT J%:DRAW S(K%,1) ,8(K%,2)
300 PROCFRAME 520 NEXT I%
31@ AA=BET:CLS:CLG:G0TO 210 S53@ ENDPROC
3280 END 5408 REM Coordinate,Foint % Flane
330 DEFPROCSETUF P & ey e ol
SO S1=HINGTHI 101 =C0G L TH) S5@ DATA 200,-200,-200,200,-200,200
590 S2=SIN(FPH) : C2=COS (FH) S4@ DATA 200,200,200,200,200,—200
>6@ ENDFROC 570 DATA -200,200,-200,-200,200,200
370 REM Transform World to Screen =80 DATA -200,-200,200,-200,-200,
Coordinates oD ! 2 i
2D RRTLTIRENG. ¢ L) 590 DATA @,200,300,@,-200,300
390 X=W(I%,1):Y=W(I%,2):Z=W(I%,3) 500 DATA 4.4,4.5,5,4,4
S0 WSS EOA 61@ DATA 1,2,3,4,1,8,5,4,5,6,7,8
41:'3 Y1=—X#C1#C2-Y*S1#C2+7x52 420 DATA 4,3,9,4,5,1,2,10,7,8
420 I1=—X#SZ2#C1l-Y*S2%51-Z*C2+RHOD 43@ DATA 2,10,9,3,7,10,9,6

SPECTRUM

POOLS

PREDICTOR

An easy to use, but very poweriul Football Pools Prediction program for the

48K Spectrum. It combines six diferent techniques ol forecashng based

on a comprehensive analysis of current tarm, The program can easily be

‘tuned’, without any reprogramming, to improve farecasls as Ine season
progresses. Also available for the BBC micro.

New from SUNSHINE

Master your ZX
Microdrive

programs, machine code and
networking by Andrew Pennell

Master your ZX Microdrive contains all
the information you will ever need to use
the ZX Microdrive to the full. Clearly
gxplained, with many axamples, it is
equally suitable for the relative newcomer
to BASIC through to the experienced
machine code programmer.

Andrew Pennell has also included a full database file handling
program to let you put the ZX Microdrive to practical use
with vour Sinclair Spectrum.

Look out for the Sunshine range in W.H. Smith's, Boots, John Menzies,
other leading retoil chains and through our national network of book
shops ond specialist stores. Dealer Enquiries: 01-437 4343

£4.99

MAYDAY 181 PORTLAND CRESCENT
SOFTWARE STANMORE, MIDDX HA7 1LR

TO ALL SPECTRUM
software exchange ) ErLAETN RN
centre

ARE YOU A PURITAN/PAUPER/LEARNER

ISBN 0 946408 19 X

A | OR A ROGUE WHEN IT COMES TO

Lj Master your ZX Microdrive at £6.95 aach I EKCHAHG'HG 'fD.UH PHQGHAMS?

| enclose cheque/ postal order for £ made payable

to; Sunshine Books: 12/13 Little Newpart S1., London WC2 3LD. I Whichever you are, we will promote pom—

Or ‘phone your arder through on Access Mastercard 01-437 4343 your programs for a minimum fee of Ifﬂ?ﬂf{;i::;&fﬂ-:}
Mome Mile Aot . —— AT £2.00 with all profit going to yourself. fo: 1C WEST ST.
Address - SAEEAEE . - 1 Micronet Users and those with Acous- SOUTHGATE
£ B Y : tic Couplers, use your equipment to full o
Sighoture____ o i) S Y - ] potential and transfer your software. or Tel: 0293 544322

We can normally deliver in 4/5 days. J AT ALL TIMES

O . . . S S S S S S S S
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3 dlmensu:mul stereos
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If u've esca ped from
Thﬁ- JHCIJ‘F‘ Pit survived
The S qlE‘L’.}E ridden the
mighty Shadowfax

¥ind conquered the
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'DRAGON

using Basic

ne of the few ways in which the

Dragon 32 lags behind some of its
competitors is in its sound handling capa-
bilities. Having just one sound channel is
somewhat limiting.

However, if you have heard the sounds
on, for example, Microdeal's King or Frog-
ger games, you will be aware that the
Dragon is capable of guite sophisticated
effects. The problem is, of course, that
these commercial tapes use machine code
to generate the sounds needed. Now, not
everybody can (or indeed, wants to) cope
with machine code. So, let us examine just
what the Dragon can do in the sound
effects department, using only Basic.

First, we will deal with the Sound com-
mand. On the face of it, this command
allows us to use just one sound at a time,
try: Sound 1, 10. Not very spectacular, is
it? However, it can be improved upon —
try listing one.

Better, but still quite limited. Apart from
lots of separate Sound command lines,
this type of program is just about the only

Basically sound

Dave Windle explains how to generate different sound effecis

effect using Sound.

Let us go straight on to the more useful
Play command. This command can be
used to produce both music and many
varied noises for games. To use Play, we
have to construct a string of notes and
instructions and then tell the computer to
Flay the string.

The two line program in listing 2 con-
tains only the notes to be Played. The
octave, length, tempo and volume have all
been left to the default settings. The Play
command offers more control over the
notes in the string.

It is possible to Play notes either sharp
or flat. We can also modify the four string
elements mentioned earlier, using:

‘+' Io add one 10 current value
'=" to subtract one

‘< to divide by two

=" to multiply by two

These suffixes are useful when creating
sound effects for games. For an example,
try listing three.

duce tunes within your programs, the
tempo parameter will usually be set at
around T2 or T4. For sounds representing
laser zaps or warp drives elc, you will need
to raise this setting to around the T7150
mark (see listing four).

If you do not read music, it can be
difficuit to work out the tune required.
Listing five is a simple program to allow
you to pick out tunes using the keyboard.
MNo attempt has been made to set up the
notes in any piano type key arrangement.

The notes are obtained by pressing the
letter keys A to G. To cancel a note, just
press the left arrow key and the note will
then be erased from the screen. Once the
tune sounds right, copy the notes from the
screen for use in future programs.

The sound experiment program allows
you to enter up to 10 strings of notes. You
can then experiment with octaves and
speeds, etc, to produce many different
sounds from one set of strings.

Notes

Lines

101040 Instructions
5080  Siring inputs

110 to 150 Set spead

160 1o 210 Set volume

220 to 280 Set octave

290 to 310 PLAY string routine

320 to 370 Change or repeal oplion

"LISTING 2

10 A3="FFFCDDC"
20 PLAY AS

"LISTING 3

10 A$="04;V-GD"
20 PLAY A%
30 GOTOZ20

50
<
o7
60
65
/0

NEXT L

PLAY B3

NEXT L
END

100 FOR K=1 TO 100:NEXT:RETURN

"LISTING 5
10 CLS:Y=0

PLAY"T150"+A$ :GOSUB1 00

FOR L=1 TO 10

way to get anything like a reasonable When using the Play command to pro- 380to 470 Change string subrouting ]
"LISTING 4
"LISTING 1 10 A$="BAGFEDC"
20 B$="BAGCBAGCBAGC"
30 PLAY A$: GOSUB 100
10FOR A=200 TO 220 40 PLAY B$3: GOSUB 100
20SOUNDA , 1 :NEXT A 45 FOR L=1 TO 10

20 A$=INKEYS
30 IF A$%=CHR$(8) THEN PRINTRY-1,

40
50
60
710
30
90

Y=Y+1
GOT020

IF A$=CHR$% (8) THEM GOTQ2 O
IF A$="" THEN 20
PLAY"O3;LA"+AS$

PRINT@Y,A$
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N __DRAGON

SOUND EXPERIMENT PROGRAM

10 CLS: '"TRYSOUND**DAVE*WINDLE*83
20 PRINT26,"EXPERIMENTAL SNUNDS"
tPRINT: PRINT" WITH THIS PROGRAM
YOU CAN ENTERUP TO 10 STRINGS OF
NOTES (€. TO B)™

3J PRINT:PRINT" YOU CAN THEN CHO
DSE 'SPEED’, '*VOLUME' AND 'NCT

ﬂvE L]

40 PRINTE450," PRESS 'SPACEBAR'

TO START"

00 S53=INREY$:IF S$=" " THEN 60 E
LSE 250

vl CLS: X=1

70 PRINT"ENTER STRING NUMBER ":X
; sINPUTAS (X) s X=X+1

a0 IF X=10 THEN 90 ELSE 70

90 CLS

23J INPUT O

240 IF O=1 THEN 0O%="0D1"

250 IF O=2 THEN 0O$="02"

260 IF O=3 THEN O%="03"

270 IF O=4 THEN O%$="04"

2d0 IF O=5 THEN 0%="05"

290 FORX=1 TO 10

300 PLAY T3$+V3+03+A% (X)

310 NEXT X

320 CLS:PRINT" PRESS 'S' TO CHAN
GE STRING OR 'A' TO ALTER VOLUM
E ETC.","'"P' TO REPEAT SOUND"
330 C3=INKEY$:IF C$=""THEN 330
340 IF C3="5" THEN GOSUB 330 ELS
E 360

350 GOTODZ290

360 IF C$="A" THEN GOTD 90

370 IF C$="P" THEN 290

100 PRINT"NOW YOU CAN SET SPEED,

VOLUME AND OCTAVE." 380 CLS:FOR X=1 TO 10
110 PRINTE102 ,"SPEED=FAST...MED 390 PRINT"STRIMNG ";X;"="A%(X):NE
IUM.., .SLOW" ; :INPUT T$ XTX

400 PRINT: INPUT" WHICH D7 YOU WA

120 H--F'LEFT-'F (T$ r 1) NT TO CHANGE"™ :M

130 IF B$="F" THEN T3$="T155"

140 IF B$="M" THEN T§$="T50" 410 CLS: PRINTAS$ (W)

150 IF B$="S"™ THEN T$="T8" 420 TNPUT"ENTER NEW STRIMG";N$
160 PRINTR226, "VOLUME. ,.LOUD, .AV 430 A$()=4%:CLS

ERAGE. .SOFT " 440 FOR {=1 TDO 10

170 INPUT V$ 450 PRINT"STRING ";X;"="A3(X):VE
180 B$=LEFT$(V$,1) XTX

190 IF B§="L" THEN V§="Vipo" 460 INPUT" ENTER 'R' TO RETURN";
200 IF B$="5S" THEN V$="V5" Ry

210 IF B$="A" THEN V$="V1i5" 470 IF R3="R"™ THEN RETURN ELSE 3
220 PRINTE290,"OCTAVE, ..1 TO 5" g0

~ WIN
| 2 i THE
+ (*8  POOLS?

SPECTADRAW 2 — THE BEST SELLING
POOLS PREDICTION PROGRAM
FOR THE 48K ZX SPECTRUM

The program looks at the recent form of the teams playing in each
week's English and Scottish football league matches and then
refars 1o a large database to see what has happened in the past
when teams with similar form met. By combining the lessons
learnt from the past with the teams’ current league position, the
program generates a draw probability factor for each match. It can
then identify the matches which are likely to yield draws and
| output suitable predictions. It will also output the least likely draws
for the benefit of those who prefer the fixed odds lines on
COoUpoNSs.

Program, B0O0O0 match database (both on high quality
cassette) and instruction manual £12.95 inclusive.

r NEW!!! SPECTASORT —
THE PERM GENERATION PROGRAM

Spectasort takes the 14 most likely and 10 least likely draw
predictions and produces ten B from 10 full over perms, enabling
you 1o complete your pools coupon directly from the screen. The
program will run on its own in 16K, using your own predictions, or
has the unigque feature of being able 1o merge with
SPECTADRAW 2 1o provide a complete Pools Prediction
package!!

32K SWITCHABLE TO
3K, 16K, 24K, BLOCK 5

¥

£49 -95 inc. VAT

16K SWITCHABLE TO 3K

£34 -95 inc. VAT

16K STANDARD

£27-95 inc. VAT

All units guaranteed 2 years. Add £1 P&F
Overseas orders add £3 P&P
Telephone your Access or Visa card number for despalch by
return post, or send your cheque/POs to:

RAM ELECTRONICS
(FLEET) LTD

(DEPT. WM)
106 FLEET ROAD, FLEET, HANTS GU13 BPA
Telephone (02514) 5858
Callers welcome Monday to Saturday
Half-day Wednesday. Trade enquiries welcome

Spectasort program on high quality cassette £4.95 inclusive.
(Cheguest/POs payable to B.5. McAlley)

SPECTADRAW
1 Cowleaze, Chinnor, Oxford OX9 4TD
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" You want to program your own Arcade Games?

Software STUDIOS

amed
e.)lgner

Now you can! Produce your own

SPRITE BASED MACHINE CODE f’
Arcade Games

NO programming knowledge needed
EIGHT pre.programmed games mclud

™ Marketec oxclusively by Quickaliva Ltd. | snclose cheauelPO for £14,95 &

Marketed exclusively by Quicksilva Ltd | enclose cheque/PO for £14.95 FTTTTTTYTIITIY
Send lo Soltware Studios 143 = :' """"""
BT .. o et et v ersrravrs s epraes it parerremsivserarrrimtrrrmerrrerne. | GAIGKEIVG MEil Order ;
T o e BT e 8 gt AN S L e M 55 Haviland Road
............................................................................ Ferndown Industrial Estate
............................................................................. Wimborne, Dorset BH21 7PY
.............................................................................. Telaphone (0703) 20169

-----
ArErEEEEa
B

H

Weite your own machine code adventures

Mﬂ’mur any Ir.nﬂwfeﬂfge m‘(m:arn‘ilfnf E‘l‘.?ld’t‘ wf:;it.mﬂ'fr

m'f Uf Ill.lrl!I LB IMAROr e ||1||:h.' wnfien m;||.|1.|nr U.H;I-,- wlu.._l:i '.“uu.'g. EVEN ll"u- I"{JR Tlil 43]‘5. HP["{_FI R-L-I-u'.l r"ﬁ l -EI.-' 9.‘

wijes =

II-II"-'iI.‘l.' JIMSF-]I'I'IH’]I.'I [ {a] PI.'I'.IJHI:I." I‘IE‘]'I.'i :Il"ll"l.‘l I'I'IJi'IIi.FIE -|.'I'II-L‘|F Jd.‘lvrn!urﬂ :_1|‘ 'I.Ill'll"l'i-l.ll

-|.|||.||ir:u: o many ay .Iil.llllt‘ ol t]u:' mcmend u-.-|1|111-u[ any erw]q--l.lsr ol ||1:|r|'|m-u code i ——y

'ﬁ'l'l RSOV .

Our Software is now available from many computer shops

11'-...5'&_‘-: L :-uh,‘ a menu lrlrt‘[mn FYMem yOU may create we H W ET AR Iilll..l!l‘l.l'l'hl- I'jl..'.-EIIIH:‘ n"l'ﬁ'”.i'}ﬂﬁf.f{';{‘. l”-{f‘f‘ﬂ'f'f :”'TH'J‘I s h_\' j'}”.w a1 I'{'I!Il'lf-:'hl"-""!"-

1! [ ni] Jhl.‘l et foLtés |'II.'|'II'-I:""I1 IJ'I.EI'II. "l i n1_|'|. 1I|1:'n i I.I I!]'er "nITII -.1i11u.1:. .l.rll']

Jxr--l EHIIU- ur '|-l.'lI||‘ l.I:u.'lul: H..H-I.I'lEl rn!ﬂJ '|.l::lur I.Ij'l-l"“llll.'!" YOuU may .lllr'r JI1-IJ e fi- ..;-‘1. .‘-_ ||':|'.r,l" I|'|!|!||I,!I :jr{'h!f.ll.'i |"1‘,|I QHF FORRE

el '-1-'|1|'| any section 'vu[l1 lhq greatest ol ease . "'l. prart !ur:nuJ .:d-rl rbuire I'I'I...I-"." 1.11.

!.1'H‘l:| b r.:|::u|: tl.‘ll l.-l[l:r l..'l.'lmjlil.'hlll'l Whm Yo I'I e vduru: mIHE t‘.]-{ }Ii 1.-|“ ”-l.:l'u-' Dealer I.'I'Il.ll]i.rl.'."i- welcome.
i Yo o I"-fﬂ'l-ll-ll..i a copy l.:li YL G qu Hture 'I-'-'iul.l'l 'ri'1|| ran llil]l."llfl'll.‘tl'rrr]'l al riu main
| . | W
= {T}E 1L editor, so that you may qnu COpIcs away to your briends. (lll Jh()l“ I TELEPHONE YOUR ORDER

I.HF ILH,-.IIT.I[ s i’lH.'ll.II:il l] wﬂl't 1 1:|HJ.:I l! fufom ,|| EMLNTELE .:ll wl‘n I1 CUOVERS I'VE n.- .'l'.i'l i q_'l'

30 Hawthorn Road WITH
it WsE in unlm!. adventures. It s |mE:m:.|E:Io- to describe all the frJluru ol this “urr!r
al:|.|=i:l1g program in such a small space w0 we have E:III.IIJ uced a demonstralion cawsette South Glamorgan Aciess R
which gives further inlarmation and an namj.'rlr of its use. CF68LE A VISA
This demo-cassette is available st £2.00. and THE QUILL itself 2« £14.95, =(0446) 736369
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1VIC 20 16K STANDARD RAM PACK

R{ijujuja|Rgagn|a|n)E]ajnjagugRyugagaln
29 Milleroft. Crosby, Liverpool L23 9XJ

VIC 20 and CBM B4 are reg'd trade marks

y, Commodore Business Machines
..l'/ I':

/ c\' / 2

o 7

<

— £28.95

WIC 20 16K SWITCHABLE RAM PACK — £35.95

WIC 20 32K SWITCHABLE RAM PACK

— £49.95

*VIC 204 SLOT SWITCHABLE MOTHERBOARD
*CBM 64 4 SLOT SWITCHABLE MOTHERBOARD — £29.95

.
.; R
& 4
&/
.....-".r\_‘_-—\_-\-_‘_\ ;
— £28.95

Please allow up to 21 days for delivery.
All prices include V.A.T., postage and
packing.

4

If you wish to be added to our mailing list,

o

PLEASE SEND ME Name
please tick the appropriate box Address
Qty
[ vic 20 [] Dragon 32 ] 16K Std.Ram Pack
(] c™mB 64 L] TI199/4 [] 16K Switchable Ram Pack | enclose Cheque/PO for £ -
[] BBC [ ZX Spectrum [ 32K Switchable Ram Pack “":”"“““‘EZTQEZZTE‘”
ome TERIEET==
‘I [ Lynx (1 Electron 1 VIC 20 4 Slot Motherboard [ Computer  S=S= 0
1 g Centre =i
| [ Oric [ Colour Genie [—] CBM 64 4 Slot Motherboard TOUDUUUDDUOOUODOOOOOO

DORIC COMPUTER SERVICES PRESENT

]T THE ORACLE’S
L CAVE

The Oracle's Cave is an exciting adventure game containing a unique blend of
HIGH RESOLUTION ANIMATED GRAPHICS and text which has been

designed especially for the

48K SPECTRUM

Its many features include:
* Continuously displayed high resolution graphics
* Time limit of five ‘days’ on every adventure
@ e Completely new cave layout, monster position and
1 e event sequence generated for every game
$ e All monsters, articles and locations depicted to a
level of detail that pushes SPECTRUM graphics to the limit
“THE CLOSEST YET TO A TRUE ANIMATED GRAPHIC ADVENTURE...
.. EXCELLENT VALUE FOR MONEY" Popular Computing Weekly
AVAILABLE FROM W. H. SMITH, SELECTED Also. available dhect 5¢ £7.95
BRANCHES OF and other  (ppstage and packing free) from:
leading retailers
Trade enquiries welcome
Telephone 0533 31435 or
0533 543856

DORIC COMPUTER SERVICES
3 THE OASIS

GLENFIELD

. LEICESTER LE3 8QS
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COMMODORE 64

Out of character

Pete Garrard creates user defined graphics characters

ne of the least documentea features of
the 64 must be its ability to produce
user-definable graphics characters.

Normally, the 64 gets its character in-
formation (ie, the shape used to make up
each character) from the character gener-
ator Rom, which starts at location 53248
and continues up to 57344, in eight blocks
of 512 bytes each. These are stored as
shown in figure 1.

To use this information, we'll need to
know how to turn character sets on and off,
so lets see how that is done on the
Commodore 64. The video interface chip
(known as the Vic chip) which controls all
of the graphics on the computer, like any
other 8 bit chip, can only "see” 16K of
memory at a time, so it has to be told which
block of 16K you want it to look at. There
are four of these 16K blocks of memory in
the 64, and to swap from one to the other
the following formulae are used:

POKE 56578, PEEK (56578) OR 3. REM SETTING
BITS 0 AND 1 OF PORT A OF 65268 CHIPS2 TO
ZERO

POKE 56578, (PEEK (56576) AND 252) OR A: REM
SWOP FOM BLOCK TO BLOCK

If A = 0, we're looking at locations
SCO000-$FFFF (starting at 49152), if A= 1,
we're looking at locations $8000-$BFFF
(starting at 32768) it A = 2, we're looking
at locations $4000-37FFF (starting at
16384) and if A = 3, were looking at
locations $0000-53FFF (starting at 0). On
power up, we're always looking at loca-
tions $0000 to $3FFF, or block 0.

To swop character sets in and out, a few
more things have to be done. One of the
peculiarities of the 64 is that the locations
occupied by the character Rom are the
same as those occupied by the Vic chip
control registers. There's nothing to worry
about, however, because of the block
switching procedure they're never in the
same place at the same time.

To change the location of character

location 53248 upwards) and puls them
into Ram:
FORX = 0TO 1023:. POKE 53248 + X, PEEK (53248

+ X): NEXT

Now, this means that the first 128
characters of character Rom are sitting in
locations 53258 to 54271 (1024 bytes
further on, as each character information
occupies B bytes, and we've just moved
128 of them), so locations 54272 and
upwards are now available for our own
use. Thus, we now need to know how to
define our own characters. So, let's see
how a typical character is made up, taking
the letter A as an example.

Every character on the 64 is designed
as an 8 by 8 pixel grid, like this:
00011000
go111100
01100110
21111110

21100110

01100110
01100110

ooooo000

where the zeros tell the computer which
pixels are to be turned off, while the ones
signify which pixels are to be turned on.
Thus, the letter A is built up.

To define our own character, it too must
be created on an B by 8 grid. We'll define a
little alien:

00011000
0111100
21011010
11111111

@1100110
01100118

11000011
11000311

We need to tell the computer which
pixels to turn on, and which to turn off. This
is achieved by assigning a number to each
column of our grid, like this:

ABCDEFGH
0011000

0111100
21011010

01100110
01100110
11000011
11000011

where A= 128 B=64,C=32, D= 16, E
=8 F=4G=2and H=1.

Now, we look at each row of the grid
and, wherever we see a number 1, we add
the appropriate value for that column.
Thus, our little alien now becomes a series
of numbers for each row:

24, 60, 9@, 255, 102, 102, 195, 195.

Row 1, for instance, is madeupoi 0+ 0
+ 0= 16 (Dis turned on) + 8 (E is turned
on) + 0 + 0+ 0, equals 24, and so on.
Going back to our earlier program, we
can now add the following lines to read the
data for our new character, and put it
immediately after the first 128 characters
read from Rom:
FORX=0TO7
READ A: POKE 54272 + X, A

NEXT X
DATA 24, 60, 90, 255, 102, 102, 195, 185

Obviously, you'd be making up more
than one new character, and so the range
of the For ... Next loop would be in-
creased, and the data statements would
be extended. All we have to do now is turn
I/O back on again, switch interrupts back
on again, and tell the Vic chip where its
video memory has gone. This is done with:

POKE 1, 55: POKE 56333, 129
POKE 648, 196: POKE 58576, 4: POKE 53272, 21

So, video Ram now starts at 50176,
character Rom (or more accurately Ram)
now starts at 53248, but colour memory
stays where it is.

There are a couple of side effects to
doing all of this: sprites now become 24 X
24 pixel characters, their data pointers
now go from locations 51192 to 51199,
and to find where you must now store your
sprite data, use the formula (49012 + (74
» A)), where A is the data block you want
to point the sprite at. Remember also that
sprites are now 72 bytes, not the usual B3.

By using this formulae you'll be able to
build up a whole series of character fonts,
perhaps stored as a file on disc and called

B N .

[ —
— e i

.—

memory, the following syntax is used: 11111111 in when needed. o]

POKE 53272, (PEEK (53272) AND 240) OR A Block Address Contents

where the value of A obviously determines B n s o

where character memory will now sit. A

value of O starts it at zero, 2 at 2048 and, ,
ing up in blocks of 2048 byles, A

gﬁl 9 Ei?nf&l';,l' takes the values 4 ETIE 10 ] os248 DOOO-DIFF Upper Case Characters

12 and 14, whereupon character memory 0 53760 D2Z00-DIFF Graphics Characters

will start at $3800, or decimal 14336. A : A
When swopping character sets around, g JALE72 DAGO=DEFF - “Awverss Cawe Upper Case

we need to block off all interrupts to the

i Characters

computer. This is done by: Poke 56333,

127, I =4784 D&aOO-DTFF Reversed Graphics Characters !
Since the character Rom is EEHdWLEhE’d | 29294 DBOO-DIFF Lower Case Characters

between the Input/Output Rom on top of it

and user Ram underneath it, we must also : 93808 DAGO-DBFF  Upper Case & EGraphics |

switch out the /O Rom. This is done by: 1 S6320 DCOO-DDFF  Reverse Case Lower Case

Poke 1, 51. |
Now we can read our character informa- Characters "

tion from Hom and store it in Ram. The 1 56832 DEOO-DFFF Reversed Upper Case & , I!:

following line copies 128 characters from
Rom (in fact, the first 128 characlers, from

Braphics Characters. :I

= \ POPULAR COMPUTING WEEKLY i



CHOOSING
A HOME MICR

;_-elf?"

‘WARNING

Choosing a home micro can be a daunting task to the newcomer, and with an ever increasing number of

micros emerging on the market, even up-grading, say, from a ZX81 can be a risky and expensive exercise
if the wrong decision is made. It is important to look at the real facts and specifications, and check exactly
what you get for your money before choosing your micro-computer system.

THE PITFALLS

“DON'T LET THE ADD ONS
ADD dp”

A number of large companies are
oftering packages that seem to be
good value and low cost.

These offers usually have a hidden
sting inasmuch as the essential
accessones such as connection
leads, penipherals and soltware often
carry very high cost premiumes.

e.q. software for low cost hardware
usually costs between L£29 and £49
for a ROM cartridge!!

CHECK THE QUALITY
OF THE PRODUCT.

Raw materials are now an area where
comers can be cul, and shoddy
workmanship during 'building can
eftect the 'up-time of your unit
Areas to watch out for are unreliable
edge connectors, cormosion and
poor quality PC.B.s, Low quality
components and bad design will
seriously effect the reliability of

the end product, and can lead to
false economy.

DONT BUY A GAMES
MACHINE

Unless vou want just garmes and
nothing else! With a games
computer yvou are limited.

Some computers, however, have the
advantage of both games facility plus
the whale world of camputing 1o
explore. as your interest and skills
develop, A real computer systern will
allow you to expand your knowledage
of the Hi-Technology world, and help
gamn its keep with its added uses in
the field af education, communica-
tion and home business use.

SOFTWARE

Make sure the system you choose
has a growing library of support
saftware, to enable you to realize the
full potential of yaur machine,

KEY POINTS TO
LOOK FOR

® High Resolution Colour

In general most home computers
have a poar graphics resolution (or
detail). Check on the vertical and
horizontal resolution in graphic
mode and multiply the two numbers
together. If the result is less than
35,000, then the graphics can hardly
be considered high resolution.
Without high resolution graphics
displays such as those used in
games tend to be "Chunky”™ in
appearance.

Advertiserment

@ High Quality Sound

Some computers claim to provide a
sound channel when in reality all that
can be found inside the computer is
a small buzzer controlled by
glectronic pulses, Al the very least a
sound facility should provide mare
than one channel and a raise channel
as well (tor qun shot effects in games
for example). The best systems also
provide envelope control of the
sound channels to produce very

G ||':hl~=[i- aled ellects; very imporiant
for generating music, Also look for
the ability to connect to external
amplifiers.

® Keyboard

For accurate entry of programs and
data into a computer it is impaortant
that the kevboard has a good tactile
feel in operation, Coupled with
acoustic feedback the user is fully
aware when the computer has
accepted his/ her actions. Also of
Importance in a keyvboard is layout
A standard computer keyboard
layout will larmiliarise the user with the
viasl r11.-.r-r.'|ri11-.-' ol Computers used in
the world of business and
professional applications; very
impaortant if the purpose o
purchasing a computer is
educational

® RAM

Oine of the most impartant features
of a computer is the amount of EAM
or memaory, included, In general the
more powerful and exciting a
computer program is the more RAM
it requires. But take care. all
computers are advertised quoting
the total RAM used in the system,
Computers use up a great deal of
their own BAM for storing essential
data and particularly in supporting
the graphics display and the CPL.

If it is less than 32K think again. is it
enough?

® Computer Language

It is too dificult to program a
computer in its own binary language
s high level languages are used, the
mast popular being BASIC. However,
there are a number of BASICs, some
being very different from the rest

A de lacto standard in the computer
industry is Microsoft BASIC

Learn this one and you will be able to
program in the majority of computer
BASIUs: such an important point if a
home computer is to be used to
educate your children to face the
technology of the future

® Expansion

As your interest and Knowledge of
cornputineg crows, vou will need a

Choasing the right system carefully will save yowu from throweing yodnr
money away Check full specification, plus peripherals and softuare

expard o meel your needs,

5. before gou buy, Preferably chox

e g eal o WAL SLESIErTT 0Pl Can

computer system that will grow with
you; able to accommodate Printers
Disk-drives. Joysticks, Communica-
tions Modem. and Colour Monitor, as
well as produce HI-Fl sound effects.

® Software

The computer you choose should
have a growing selection of utility

soffware to make the most of its
capability.

Remember computing is here to
stay, You can't leam to compule on
a toy, or a device which does not
behave like a real computer,

In short, look out for a computes
which offers all the points above, and
you will be sure of getting the best
value for money.

To find out which

company offers

you the right choice, with:-
@® Good value, high specification, quality

micros.

@® A quality, 4 colour, plain paper printer/

plotter.

® Communications Modem.

® Micro Disk Drives.

® Comprehensive and growing range

TURNOVER. .. =3

of software
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The Growing System

ORIC 3" MICRO FLOPPY DISK DRIVE

Coming soon the incredible new 3" Oric Micro Drives.
Small %ze Compact, High precision disks with storage
capabilities from 100K Bytes to in excess of 1 Megabyte
unformatted, With their own built-in power supply, these
easy to Use units will add big system capability to your
home micro.

ORIC MCP 40 COLOUR PRINTER/PLOTTER

The Oric Colour Printer is quality engineered to provide 4 colour hard copy on plain paper, with
superb graphics and text capability, printing either 40 columns or 80 columns.
It prints in red, green, black and blue, onto a
4'/2" width standard paper roll. With a print
speed of 12 characters a second, the
MCP 40 comes with its own power
supply and all necessary leads to
connect straight into your Oric
or to any standard
Centronics interface.

This superb printer represents
excellent value at just

£169.95 including VAT.

ORIC PRODUCTS INTERNATIONAL LTD. COWORTH PARK, LONDOMN ROAD, ASCOT, BERKS.




The right choice
for real computing

ORIC-1

Before making your final choice, check any other home micro in the same price bracket,
against the incredible specification of the ORIC-1.

Real computer keyboard layout and
moving keys

High Resolution colour graphics
240 x 200 pixels

Real computer language programming —
Basic/ Forth

Teletext/Viewdata compatible graphics
(28 rows x 40 characters)

Cassette Port & R.G.B. output.

Quality of build and materials

Superb styling / Full colour display

Choice of 16K or 48K RAM

Latest design technology and circuitry

Real sound — 8 octaves plus Hi-Fi output

Fully supported and growing software
library

A fully expandable system for home,
education & small business use

Full range of peripherals to support
your system...

ORIC-1 Setting todays standard in Quality and Price.
ORIC-148K £139.95incvar ORIC-1 16K £99 .95 inc.var

All ORIC computers purchased before 31st December 1983 MCP 40 COLOUR PRINTER £169.95.
come with a £40 voucher off the M.R.P. of the MCP 40 Colour OFFER PRICE £129.95
Printer. 2

Centronics printer interface

Colour printer / Disk Drives

Communications Modem

ORIC Software ST ReLgase

The fast growing success of ORIC-1 means that an incredible number of software titles
are becoming available for your Oric. With many well known titles from independent
software houses. plus exclusive ORIC SOF TWARE from TANSOFT. you can now drive
vour Oric towards its full potential.

Below is a small selection from Tansoft's range, all of which offer superb value

BUSINESS TOURING LANGUAGES

ORIC BASE. ORIC CALC. AUTHOR. GERMAN, SPANISH. ITALIAN, FRENCH.
MACHINE LANGUAGES GENERAL INTEREST

FORTH, ORIC MON. ORIC CHESS, MULTIGAMES 1.
COMPUTER GAMES MULTIGAMES 2, ORIC CAD.

ZODIAC, HOUSE OF DEATH, THE NOWOTNIK PUZZLE.

ORIC MUNCH, SUPER BREAKOUT,
ULTIMA ZONE, DEFENCE FORCE.

TAMSOF T ORIC SOF TWARE available from yvour ORIC supplier and all qood software
dealers. For full list of further information contact:-

TANSOFT LIMITED - 3 CLUB MEWS. ELY. CAMBS CB7 4NW TEL(0353)2271/2/3/4




(Ryand TM designated - -
e Officia
Sega Enterprises Inc.

(© 1983 Sega Enterprises Inc.

w8€GA” The popular arcade |
e DRAGON 32, |

)

‘game for
e

SAFELY MANOEUVRE THE FROG TO

ITS HOME WITHIN THE TIME GIVEN.
CROSS THE HIGHWAY WITHOUT
GETTING RUN OVER AND CROSS

THE RIVER WITHOUT FALLING IN.
AVOID TRAFFIC, SNAKES, CROCODILES
AND DIVING TURTLES.

FOR 1TO 2 PLAYERS. JOYSTICKS OPTIONAL

on cassette £8 each (including VAT & Postage)

AVAILABLE FROM DRAGON 32 DEALERS NATIONWIDE
OR ORDER DIRECT FROM

DISTRIBUTED

ON BEHALF OF
THE CORNSOFT
GROUP




£6. 50 (including VAT and postage), on
cassette for the BBC B 1.2 ofs.

A captivating game emulating the real business world. As boss
of a small manufacturing company, you are required to make
executive decisions to enable your company to survive and
even prosper in the face of strong competition.

The game is dynamic: the more your skills improve the greater
the competition becomes.

10 levels of difficulty exist, ranging from novice at level 0 to
multi-mega expert at level 9

O I C MNo responsibility will be

accepted by OIC Ltd
if ill health arises due to lack

% of sleep caused by addiction
r{ \] to our products,

COMPUTER
CONSULTANTS

Games for brains

Dealer enquiries welcome
Name PCW/ 0001 ‘

' Address I

County Post code

Please send me copies of Wheeler Dealer at £6.50 each.
| enclose a cheque/PO for E payable to OIC Ltd.

Send immediately to OIC Ltd., Freepost, Camberley, Surrey
GCU15 4BR
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SOFTWARE FOR
SPECTRUM AND ZX81

OUR POLICY

We aim to create programs which you will keep on using until
your computer wears out. You won't find our programs in the lop
ten and you will look in vain for colour adverts and fancy
packaging. MNevertheless we have built up a solid following of
discerning users in all parts of the world. Read the reviews of our
programs if you can find them. We have been consistently
praised for quality, originality and value for money.

WHAT DO YOU GET?

The bulk of our cassettes are now made by the factory which
produced the Horizons tape. Programs are recorded twice and
carry on the reverse side an audio narrative lo supplement the
operating insiructions. Where appropriale, casseltes are accom-
panied by a comprehensive and clearly written instruction
manual.

48K SPECTRUM
“Day of the Match” £5.00

Fascinating and realistic simulation of an entire football season.
Name your own teams if you wish (English league provided on
cassetie). Rale each team from one 1o nine in varnous success
calegories such as attack, defence, manager, etc. Walch the
saason unfold. Includes knock-out cup option.

“Ball by Ball" £5.00

Simulales a test match series or one day international series. Set
up your own leams and pool of players (England v Australia
provided). Rate each player’'s capabilities as batsman and bowler
on a one to nine scale for qualities such as talent, effort, etc. Pick
your teams and play the maltch. Electronic scoreboard shows
progress of a match. Full supporting score card and series
avarages.

“Superplan Generator" . £12.00

Spreadsheet lype program with variable column width and
variable number of columns, Lets you sacrifice columns you don't
need to get more lines.

"Superplan Pack 1". Business Applications £7.00

Ready made applications programs for sales-day book, purchase
day book, cash book and petty cash book.

“Superplan Pack 2". Home computing £7.00

Ready made applications programs for home budgeting, nutrition
tables, car running costs and bank statements.

“Superview" £5.00

Simple but effective information display. Up to 42 pages of text
and low-res graphics. Access pages on demand or run in
perpetual 'slide-show’ mode. Full facilities to create your own
pages and build up an information library on cassetle.

16K SPECTRUM
“Superdraw” £5.00

Create full colour high-res pictures and store them on cassetie for
use as titles or background screens in other programs. Or just
have fun doodling and build up a casselte library of your
creations. Slide show option allows you to review pictures stored
on cassetle.

16K ZX81

Here is a selection of titles slill available for ZX81. Send sae for
illustrated catalogue. These are the ZXB81 equivalents of the
Spectrum programs described above. Although similar in concept
the specifications fall short of the descriptions given for the
Speactrum.

"FOOTBALL-LEAGUE" Forerunner of “Day of the Match" £4.00

“TEST-MATCH" Forerunner of *'Ball by Ball" £4.00
“VIDEO-PLAN" Forerunner of ''Superplan” £7.00
"VIDEO-AD" Forerunner of ''Superview" £7.00
"VIDEQO-SKETCH" Forerunner of "'Superdraw” £7.00

Many independent computer shops now stock our products but
we continue 1o supply by mail order on an off-the-shelf,
immediale delivery basis. Prices include VAT, post and packing
in UK. Add a bit for postage if you live in Outer Mongolia. (Note:
"Day of the Match” nol available until late October 1983.)

Video Software Ltd, Stone Lane
Kinver, Stourbridge, West Midlands
Telephone: 0384 872462




Death comes to 8 quiet country willage when tha Lord of the Manor 5 savagely I H E E N I x

mundarad.

The police &re baffied with no obvious clues 1o help them. sErs presemtation,  grapha

Your skills &5 an ace lnvestigator are required lo identity and apprehend the
murdessr. This will involve searching for clues (which could be dangerous requiring
inganicus deductions], acamining tha scans of tha cnme and asking questions ol the
righi penpha,

¥What s the mystery of the Gravediggers Hut? 0i2nas

¥hal secrel does the sale hald?

¥What lurks at the bottom ol the brook?

Thess may be soma of ihe guestions you will ask yoursell during your investigation
inio the murder ai the manor.

The game s based on a fixed map, comprising the Manor House, the Gaden, the
Town, the Graveyard and many other fully describad locations, inhabited by a variaty of
mdhidual characiars whom you aré Wkely o meal

i is up to you {0 solve the murder, the locals may know tha answer — but will
they tell YOLU! I

This oniginal adventure fills your 48K Spacirum with over 120 locations, all of which
ane depicied in full colowr maching-coded graphics

Add sound eftects, a full store and save game fadlity plus a comprehansiva and
BESY 10 uS8 command anahyier (InCorporeling Ehraviabons and mulli-command ines)
and you are sure of many exciting and frustrating hours

The Eeil Specirg

WARNING — this |s a 40 adveniure whare night brings sdded difflculties. I
You are in command of the star-destroyer
Cassette and instruction Booklet Phoenix. Swarms of robot scout birds attack you
costs £6.95 inc. Beautiful eggs magically appear, then hatch into
GEMTIME, 16 Ben Ledi Road, Kirkcaldy, Fife. deadly Phoenix war birds. Can you survive to face

the heavily guarded flagship ’

# 5 screens = 5 skill levels # demonstration mode
® full sound effects ®music  # flapping birds
® Kempston & AGF joystick compatible = 100% m/c

el Ehaitging PO

£5-50 Mag;atludn Software
for any 16k or any 4Bk I6 While Road
ZX SPECTRUM Sutton Coldfield
DEALER EMOUIRIES WELCOME W Midlands B72 IND

r

GREAT TWO DAY SHOW
ATALLY PALLY

Zx MICR“FAI DECEMBER 3rd &4th

There's more to see, more to play with, more to
More Sinclair Computer  coerimentwith and moré that's NEW for Sinclai
- Computers at the great TWO DAY ZxX MICROFAIR AT
games,goodies andpresents ALLY PALLY
. Come along and see for yourself,
thanin Santa’s grotto. It's the BIG SHOW for ZX enthusiasts and the ideal
opportunity to pick up that last-minute Christmas present!
50, whether you re looking for a Sinclair Computer,
hardware, software, peripherals, books or anything
that's new . .
. there's everything from GAMES to GIZMOS at

the BIG ZX MICROFAIR!
More than there is in Santa's Grotto!

h SATURDAY 3rd DECEMBER and SUNDAY 4th DECEMBER 1983
ALEXANDRA PAVILION, ALEXANDRA PALACE, WOOD GREEN, LONDON NZ2,
Open: Saturday 10am-6pm, Sunday 10.30am-4.30pm
Advance Tickets from: Mike Johnston, 71 Park Lane, Toltenham, London N17 OHG.
Prices: Adults £1 Kids (under 14) 50p. Parties of 10 or more at 10 % discount!
Please make cheques payable to ZX MICROFAIR and enclose S.A.E.
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EXHIBITORS! Call Mike Johnston now on 01-801 8172 for detsils of space ot this snd future shows!
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" OPEN FORUM

Open Forum is for you to publish your programs and ideas. Take care
that the listings you send in are all bug-free. Your documentation
should start with a general description of the program and what it does
and then give some detail of how the program is constructed. We will
pay the Program of the Week double our new fee of £6 for each program

published.

One of the biggest problems with the ZX81
and printer is the lack of a command to
print selected lines from the screen. Copy
prints out the whole screen — this 39 byte

machine code routine solves this problem

cﬂpf“llﬂ by letting you print any number of screen
lines you wish.

on ZX81 First type in the Hex loader making sure

that the Rem statement has at least 39 full
stops. Then run this program entering the
Hex numbers on the left hand side of the
other printout when prompted. To make it

clear, it should start ED4B 7B40 7980 , . .

When the numbers have been entered
all the lines except 1 should appear de-
leted.

Using the routine

1 Poke 16507 with the number of the first line to be
printed (remember the first screen line is @)

2 Poke 16508 with the number of lines to be printed

3 Let ZZZ = Usr 16514

The program changes the D register which

usually holds 22 for the Copy command to

(Peak 16508) and HL to (Peek 16396 +

256+=Peek16397 + 1 + (33«Peek 16507)).

It then jumps into the Rom at the next

address of the Copy routine.

EDd4dB7E40 LD BC., (4@7B) e~ i R S P R M (wa
?EI 1. 1 i:ap-!:' =T S 2 2 s a & a4 B R =T & & ® 2 &
Sa AbD R.B 1é& LET X=1g&514
ol ~ cP 17 =0 +ET pE=""
Ca RET NC 3¢ TF ag=""" ThREN INHFLT HS
=a7B4G LD A, i4d878) 428 IF Rz="0' Taen oif -
2GiDAs CALL 1isS1D S@ POKE ¥,168x*CODE A$+CODE R%Ei2
gE%é Lﬁ{ﬁ;§é1ﬁ } —&476 L
G 15 SRl 1=Ar EQ SCROLE =
=F RET 22 38 PRINT x," “.A%{ TO 2:.TAB 3
a4 nEFB G4 3
: i f- R L S8 LET X=xX+1
8 CRRTAE CRLL @EAT a& LET RE=FAz3x({3 TO
I B3 INEC BC 1A GOTO 34
' = L LD HL, {(4880C)
EDdn sDC HL ,BC
=R7C4a LD R, {(487C)
57 LD P,A Copyline
SOEFesS P @s6F by Clive Petry
| Words
N words will fit on any Jupiter Ace regardiess tent programmer. Simply type them in as
on Acc of memory and are intended to provide they are printed and they will be ready for
- | This is a listing of Forth words. These missing or helpful features for the compe- use.

EXPECT

This requires two numbers on the stack,
on top a delimiter and second from top an
address. What it does is give the user a
: chance to type in a string and then it will
put the first character to the specified
address, the second to the address + 1
t and so on. This is handy as it allows
several messages to be typed in and
stored in memory leaving the Pad free for
more immediate things.

This simply tells the user how many spare
bytes are lefi for Forth programming.

CH

SCREEN-

This needs two numbers on the stack, a
line number second from top and on top a
column number. It will leave on top of the
stack the character code of the character
at those screen coordinates and also set
the print position to those coordinates as
well.

:SCREENS

AT 15388 @ C@

EXPECT ;

QUERY WORD Cii 0

DO

9aee |+ C@ OVER

I+ C!

Lo BASE

i This will tell the user the present number
base in decimal, eg, if the computer is

MEM working in Hex ?base will display Base 16.

It does not alter the number Base.

MEM ‘TBASE
“Bytes left." CH. "Base". CR
BASE C!

NORMAL

This word will reset various system vari-
ables, they are;

Base set to 10 (ie, decimal).

Visible mode restored.

Slow mode restored,

Both stacks are cleared.

The screen is cleared.

‘NORMAL
CLS DECIMAL VIS
SLOW QUIT

Words
by A Cranston
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OPEN FORUM

on Oric

This program should be useful to all Oric
owners as there is no renumber facility
within the Oric basic. The program has
been written in basic and renumbers pro-

gram lines. (Gosub's, Golo's etc. are not
catered for in this version).

The program also helps to explain how
the Oric stores basic programs in memaory.

Variables

DEEK (#9A) =start of basic program.
DEEK {#9C)=end of basic program=E,

A = address of basic program line = DEEK (A)
N = line number.

S (initially) = start line number from.

| = incrament.

To use the program simply enter Goto
63900. An increment range of 1 to 100 has
been permitted but this is easily changed
in line 63925,

63900 REM*RENUMBER by G. M. Jackson
copyright 1983

53905 PRINT CHRS${(12); SPC (10) “RENUM-
BER": PRINT

63910 INPUT "' Commence line numbers from™; S

63915 IF S<10OR 5>63899 THEN GOTO 63910

63820 INPUT “Increment by"; |

63925 IF I<1 OR |>100 THEN GOTO 63920

63930 A=DEEK (#9A).E=DEEK(#8C)

63935 N=DEEK(A+2)

63840 IN N=>==83900 OR A>=E THEN PRINT

"RENUMBER COMPLETED ":END Hgnumhar
63945  DOKEA+2.5:5=5+|:A=DEEK(A)
3850  GOTO 63935 by G Jackson

note
somewhere along the top of the screen. m"m .

Initialise variables and graphics
Speed Run Each flag reached gives a score and 4555  Setup screen
: Bo-110 Test key pressed
on Vic20 another 10 rocks to avoid. Remember that 2pp-400 Move car

2000-2100 Boom!

you only have 15 minules of fuel so don't = -"cl ) Fing feached i ones place

Drive your rally car across rocky desert

terrain to the next checkpoint flag, located hesitate. 10000-and Print time
{ SC=0:NR=100 265 POKE36874,170:GOSUR10000 ¢',.
5 RESTORE:X=8174:C=38720 270 POKEX,2:POKEX+C,6 w
1@ REM#¥GRAPHICS# 275 FORR=1T0108:NEXT /2
15 FORI=T168T07215 280 POKEX, 160
20 READR:POKEI,R:NEXTI: POKE36869,255 283 GETT$: IFT$S>" "THENPOKE36874,8:GOTN1 1&’
25 DATAZ24,153,255, 165,36, 189,255,153 290 X=x+22:IFX>8185THENGOT02600
30 DATRO.0,24,60,124,126,295,255 295 GOTOD25@
35 DATA255.255,255.255,128,123,128,128 308 REM#MOVE LEFT*
48 DATA233.68,124,231,231,124,68,238 305 IFPEEK(X)=1THENPOKEX+C,2:G0OT02000
42 DATA119,34,62,231,231,62,34,119 318 IFPEEK(X¥)=2THENGOTOS@R0
43 DATAB, 148,148,149,244,145,148.,0 215 POKE3GRT4, 170:GOSUR1000A
45 GOSUB7000 320 POKEX, 4 :POKEX+C,6
50 GOSUB10608 325 FORR=1T0168: NEXT
55 GOSUB2GOG 338 POKEX, 168
68 TI$="00B00A" 335 GETT$: IFT$<" "THENPOKE36874,0:G0T0110
65 GOSUB10008 340 X=x-1
760 POKEX,0:POKEX+C,6 345 GOTO200
75 REM¥CAR DIRECTION 358 REM #MOVE RIGHT#
8@ POKE36878,5:GETTS 355 IFPEEK(X)=1THENPOKEX+C,2:G0T02000
85 IFT$="U"THENPOKEX, 168:X=K-22:G0T0200 360 IFPEEK(X)=2THENGOTDS20a
20 IFT$="N"THENPOKEX, 160: ¥=x+22:G0T0250 365 POKE36874, 170:G0SUR1 2008
95 IFT$#="H"THENPOKEX, 160:X=¥~1:G0T0388 370 POKER.3:POKEK+C,6
108 IFT$="J"THENFOKEX, 168:X=X+1:60T0350 375 FORR=1T010@:NEXT
118 GOTO6S 380 POKEX. 160
208 REM#MOVE UP# 385 GETT$:IFT$ " "THENPOKEREETS, 0:GOTOL10
205 POKE36874,170 390 X=x+1:IFX>B185THENGOTO20200
210 IFPEEK(X)=1THENPOKEX+C, 2: G0TO2000 333 GOTO35@
215 IFPEEK(X)=2THENGOTOS5080 1008 REM#FPOKE ROCKS#
2208 GOSUB122069 1805 FORR=1TONR
225 POKEX.@:POKEX+C,6 1610 D=INTCRND{1)%506)+7480: IFD=8152THEN1210
236 FORR=1TO188:NEXT 1415 POKED, 1 :POKED+C.8
235 GETT$: IFT$C" "THENPOKEREET4,0:60T0110 1828 NEXT
240 POKEX, 160 1025 Z=768@:FORT=1T022:READW: IFk=STHEN
245 W=K-22:(G0T0200 POKEZ+C,2
250 REMSMOVE DOWN% 1838 POKEZ, b :POKEZ#C.@:2=Z+1 NERTT
255 1FPEEK(X)=1THENPOKEX+C,2:G0T0Z000 1835 FORT=BT022:POKEZ, 1 :POKEZ+C,Q:2=2+1
26@ IFFEEK(X)=2THENGOTOS800 1848 NEATT .
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_OPEN FORUM

1045 PRINT"S42pPRRRIRRRRRPIHS  RETURN

1658 DATA1.1.1.1.1,160,1608,168,160,166,1.,1
p2a Ll 151010101

la6@ DRTAL, 1

2000 REM%ROOMS

| 2883 POKE36874.08

2818 PRINT" MR RBRPIS

2828 PRINT"NRRERIE

2025 PRINT"INRERRIS

2038 PRINT"INRRRIZE #XBOOM*#

2835 PRINT"NRRRNIR

2849 FPRIMT"nnrRbIE

2045 FORY=13TOBSTEP-2

2058 POKE3G873.Y

| 2055 POKE36B7Y, 128

2868 FORT=1T0388:NEXT

2865 HEXTY: POKE36E7Y. 8@

2878 PRINT"3

28735 IFSCHHSTHEWSC=HS

2628 PRIMT" SaYOU SCORED"SC

2085 PRINT"@®HIGH SCORE="HS

2698 PRINT"MAMRSFACE TO CONTIMUE"

2895 GETR#' IFA$=""THENI220

3000 FORR=1TO1080:NEXT:PRINT"J" :GOTOL

3005 FORR=LTO1088 :NEXT PRINT"Q":GOTO1

5896 REM¥FLAG RERCHED®

5885 POKE36874,8: FORS=220T0245

5618 POKE36878,15

5815 POKE36873.5

5828 FORR=1TO13:NEXT

o823 NEXTS

5838 POKE36R7S, 8

5835 Gr=1208-TI1A/2:8C=5C+0x IFSCXHSTHENHS=5L

5848 FRINT"O

5845 PRINT"SSMRBRRRREI"HS

5056 FRINT" @mxe»RRBRIOU DID IT!IM

5868 PRINT"XN:SPRNOUR SCORE="SC

S878 FORR=1TO3008:NEXT PRINT"D)

5888 MR=NR+18:GOTOS

7A@ REM¥TITLE SCREEM%

7RA5 POKERAETS, 25 PRINT" XRRENERDRE 3B "HS
7813 PRINT"Md ]

7A15 PRINT"& PEED RUN ! Ses—
7328 PRINT" 4
7825 PRINT"MMMNNRIZMEY MARK KEDGLEY,
7828 PRIMNT"MBRMEDRIVE YOUR CAR-ME
735 PRINT"MS AYOIDING THE ROCKS~-ER
7040 PRINT"METO THE CHECKPOINT FLAG
7A45 PEINMT""HRRERBERDISE-25E -

T30 FEINT" s EYS

7055 PRINT" T

7REE PRINT"TTHRERRRRRIAE. - FORWARDS
7BES PRINT":eNpkERbI:EH - LEFT

7TA78 PRINT"iRRRERRRIZE] - RIGHT

775 PRINT"enppRRPRImN - REYERSE
7AEA GETA$: IFRE=""THEN7ARA

7885 PRINT"T

7838 RETURM

2082 REM¥POKE FLAGH

RARS U=INTC(RNDC 1 )%21)+7724

A218 U=INT(RNDC1)%21)+7724

8015 POKEL, 2:POKEU+C, 12

3828 POKEL,2:POKEL+C, 12

RE25 RETURN

18600 PRINT"SSNEERIZI"'TIS

16818 IFTI#="000015" THENGDOTOZ8208
18928 RETURH

1 Nl Bl Bl N

Speed Run
by Mark Ledgley

stored in a Get array. When using the altered to a larger one by changing the

Character DEﬂI‘IEI‘ program you have to enter eight '‘0's or number ‘8's in lines 70, BQ, 90, 100, 160,
gight '1's, eight times. If you enter a ‘0" 200, 220.
on Dfﬂgﬂ“ then the pixel at that point on the 8+8 grid This program is ideal as a header to

will not be Preset. However.if you enter a
1" then it will be Preset. The grid can be

graphics programs where the 'O's and ‘1’
can be stored in data statements.

in this program you are able to define an
image within an 8«8 grid which is then

#—

10 REM $EE¥F3diedssiiiieeess 148 PCLS: SCREEM1. 1
20 REM % CHARACTER CDEFINER % 150 DIM Cc9,99
20 REM FEEXEEFHEEEERELXENTLR 168 FOR X=1T0 2:FOR ¥=1 TO &
468 CLS 178 E=0:1IF MIDSCASI XY, Y, 1 ="
= PRIMTTHEC 4 2:; "A CHARCTER THEM K=1
CREATOR" 128 PSETC 4%, 9+, KD
680 FEIMT:FEIMT"ENTER EARCH LIME OQOF 128 HEXT :HE®T
THE CHR®" 288 GET <18,18>-128.,18)3,C.,G
TA PRIMT"AS A SERIES OF 8 ‘@8’ OR 2180 FPCLS
| % LA o288 PUT €116,119>~0112,118%, CL.PSET
2@ DIM AEC S 238 IF IHEEY®="" THEWM 238 ELSE RUN
9@ PRIMT" 12345678"
166 FOR H=1 TO 2
118 IWNFUT A%CHM
120 MEXT W Character Definer
138 PMODES, 1 by J Blatch
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ADS THE ULTIMATE IN PERIPHERALS FOR THE
SPECTRUM JUPITER ACE & BBC MICROCOMPUTERS

“Highest guality peripherals al the lowesl possible prices” — lhat's lhe

philosophy at Advanced Digital Systems. Our team of highly experienced

designers use the very latest technigues to produce adaptable

home computer peripherals — at a price you can afford,

= Boards are designed using CADCAM, giving a neat
upnmumg;w .

»Gold plated connectors are used, wherever possible, to
ensure good electrical contact.

= All products carry 2 12 month guarantee.

« All units are "Plug in and go".

» Adapter Card has two edge connector outlets, one for ADS unit and the other a
duplicate ACE Outlet for RAM PACKS gtc.

PERIPHERAL INTERFACE 3 — ZX ACE Packa
Using the adapter card and the Software sup

Sinclair ZX Printer can be connected to the Jupiter Ace.
Special Introductory Offer £9.95 inc VAT,

« Two versions of the driver software included:
— One will run on unexpanded ACE, but will not
deal with graphics or user defined graphics.
— The other will run on expanded ACE

E:I:imﬂ Iﬂ:ﬁmﬂ«rﬁu 1tha S and deal with all characlers.
cs Interface for nelair PERIPHERAL INTERFACE 4
Spectrum. £34 50 inc. VAT, Comes complete Adapter for BBC Model B
with approx 1 metre of cable, centronics plug Ring or write for details

and software.
» Software recognises LLIST and LPRINT
enabling Print-outs direct from Basic
Also adaptable COPY routine for
raphics printers
mpletely adaptable 1o 3
differemt Micsos the Spectrum, ZXB1

This gives an amazingly cheap entry into
printing on the BBC model B by allowing you
to use the ZX Printer— ideal for listings.

PERIPHERAL INTERFACE 5
See our fulure advertisements for
our latest items to be released.

(write for details) and Jupiter Ace. _ —— R e e s e

Please send me the items as ticked

| enclose cheque/order for ................ Total
(Include £1.00 for post and packaging).
Chegues payable to Advanced Digital Systems Lid
Centronics Base Unit for Sinclair Spectrum
£34 50 Inc. VAT & Software [

Jupiter Ace Version Base Unit and Adaptos
£.39.95 Inc. VAT & Soltware [

7X Ace Adaplor and Soltware
0,95 nc. VAT L]

Send order to ADVANGED DIGITAL SYSTEMS LTD.,
9 Bonchurch Road, Portsmouth, Hampshire PO4 BRY

Name e
AOdress

{see helow).
= nits are housed in custom designed
black ABS Cases
PRINTER INTERFACE 2
Centronics Interface for Jupiter Ace.
£39.95 including VAT and Software.
Same unit as the Spectrum merface but
with adapter card,

Advanced [ligital
aysterns Lid.

Mann.rlacturews and Designers of Microcomputes Peripherals
4 Bonchurch Road, PORTSMOUTH, Hampshire PO4 BRY. Telephone, (0705) 823825

GAMES AND PUZZLES

16K SINCLAIR ZX SPECTRUM

PCW 3

NOWOTNIK
PUMILE

THE

SFEETHUW

POCKET BOOK

Ihe traditional game with Fhe cassette ol the book. It 15 nesarly dawn, vou are The computer breaks and
superb screen  présenbi- Comtaines six games (including poaching  rabbits n a shuffles a two by two col-
tion. Score points by Castle Walls, Great Fire ol hield of carrots. See how oured square, whilst you
making the two ends add London, Revers) machine many you can bag un- watch the moves it makes,
to a4 multiple of five or code assembler, disassemibler detected by the pgame You must then unscramble
three, The Lirst one o £5.95 heeper.  Fhighly  original it to re-dssemble the onginal
reach 72 points wins, Hook avanlable separitely arcade style game.  £4.95 squares. Machine coded.
£4.95 £6.50 £4.95

Send SAE for full hist.

—

Dept C FREEPOST EM463 (No stamp)
PHIPPS ASSOCIA I E S | 72 Kingston Road, Ewell, Surrey KT19 0BR

Telephone 01-393 (0283, 24 Hour answering.
Prices include postage (outside E urope Lnid £1.00 per item). hu s5 and Visa cards welcome
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OPEN FORUM

routines data for which is held in 710 and Line 10 checks to see if machine code is
Mine Blaster 720. One routine reverses the screen (for poked in, it so it goes straight into the
explosions) and the other scrolls the top ame.
on Spectrum two-thirds of the screen from left to right. Program notes
The game involves the players ship blast- The Print Usr statements call the machine 80-270  Main loop
ing as many mines in the time limit without code routines (lines 90,340) instead of #0470  Fiotboxes
LA - . ‘ ; 480-630  User defined graphics
hitting one and losing a life. Randomise as this can make the AND gi0.728 Machine cods
The game uses two machine code function not very random, 800-870  Instructions
" . PRINT AT a R I OINT L
i REM Mo Co Tk 8 <1l THEN LET E:ues=t:wsﬁ-1 Fﬁ
1@ IF FEEN S@ill¢rt THEN CLEAR INT AT 13,10, INK_1; PAPER 5; Liv
23505, BORDER 5: PAPER S: INK 0O es: BEEP ,3,-35: IF lives=0 THENM
. CLS : RESTORE S20: GO SUB 489: TEEglgaa; LET Lives=lives+1: GO
Ggﬂsgﬁhag? pRrRefFR B, BDRDER B. L 410 LET w=0
LS 420 RETURN
30 LET Lives=5: LET m=R: LET & 430 LET pl=25: LET p2=25: LET p
Liens=15: LET speeds=1@9: LET npine 3=5
s=0: LET time=1; LET a=1@: LET b 44@ PLOT pl.p2: DRAW 218.08: DRA
=@: LET ct=a: LET d=b L Htgé-%EaTnggupaaég,ﬁa ﬂggguméea
d FOR =17 TO 21: PRINT M - +p :
2 EHPEH 4:" 2: DRAW @, -22: DRAL -228.,@: DRAW
*: NEXT X: GO auB 43 @,22
5@ PRINT uaL IMK S§;" "“"MINE BL 478 RETURN
RASTER" # tatmnrthg“ AB@ FOR s=08 TO 7
88 PRINT AT 18 4;: PAPER B; INK 490 READ a _
51;”L$gﬁgu";tauﬂqf' MINES=",mine ggg Egﬁ$ 53” "W +8 ,0
s in -il Fl 1 mE & =
ya P S20 DATA 144 ,232.,28,127.,12,232
L79 PRINT AT (RND#11) +3, (RND#7) 133 3;3.13,1§é2§5:i§5figﬁ13fﬂr2é
8@ PRINT AT 19.,26; PRAPER E N @1,10.,2&, § 232,325,
K 1;time S Bhyg 530 FOR r=0 T0 7
9@ PRINT AT 21.8; INK &; PRPER S4@ READ a2
4;USR SPi1ol S5@ FOKE LISR "9 #+5 ,2
100 IF time.S@@ THEN GO TO 73@ S6@ MEXT r
110 IF INKEY S$="B" THEN LET a=32+ =/ FLQR t= TO 7
1: GO _70_16@ S8a READ a :
120 IF IMKEYS$="7" THEM LET a=a- S9@ POKE USSR "4#"+t,a
1: GO TO 168 E0@ NEXT 1t
13@ IF INKEY§="" THEN GO TQ 16® Bl RESTORE 71@
E%iﬂ ?HIHT AT a&Tf QUER 1;"»": L ggg EEEQFEE TO 17
h=(b8+3) : ;nla*EJ-i?i G
O TO 128 6548 POKE 3@3#B+F,t
150 FOR n=h _TO 48 STEP 5: LET t 658 NEXT
ime=time+d: PRINT AT 19 PHF:E 568 FOR o E! TO 24
R 5, INE 1; tlHE EBEEFP -é:l. ﬁ PL 678 READ =
0T OVER _1; E+n . PLOT GUER 1.ha2n 682 POKE 30121+d,X
05,5 B sUA A8 NEXT n 690 NEXT d
160 IF ariS THEN LET a=a-1 78@ RETURN
178 IF 3¢1 THEM LET a=aas] 71i® DATA 33,0, 54 1,@,24,22 355
180 IF POINT (ib#8), ((a£8) -172) 122,150,119,48,11,150,177 25,247
' =1 THEM GO SUB 21@ L2081 REM SEREEN &NUEHT M
198 IF a<>@ AND Cc<>3 AND POINT ?EE DRATR 6,128,17.,0,64 213,225
((b#8) , ((a#¥8) -18@) ) =1 OR c«<>a AN 197,1,31,0,26,237, 1?6143 sS4, 0
EﬂﬁgéﬂiuéigiEJ,Ira#EJ-15¢13=1 TH .ggéﬁ ,1gﬁ1§3 16,240 .201: REM
i ] 1 HaEﬁ
200 IF c<¢<)>a THEN PRINT AT c.,@; " 732 PRINT AT 12.8; BRIGHT 1: PA
: PER 4; INK 1; FLASH 1;" TIME UP
2180 LET cCc=a . B30 TO 758
220 PRINT AT a.,b; QUER 1, INK B 4@ PRINT RT 10,7, PAPER 1; INK
i g & FLASH 1; " ALL LIUES USED"
238 IF speed=1 THEN GO TO 258 755 PRINT FIT' 12,9, PFPRPER 4; INK
240 IF timecsaliens=INT (tLime-al 1, "'score = “;minesxilives+1) #5
iens) THEN LET speed=5peed-1 FE@ PRINT AT 2,5; "ANODTHER GRME?
250 IF time. speed=INT (time./Spe (y. nx "
2d) THEN PRINT AT (RND#213) +1, (RN 7T IF INKEYS="n" THEMN STOP
Plea’tEf time=times+3 220 IF INKEvScs Ty DR IRk
— 1 £ w8 f.h‘ll
2780 GO TO ae _ n' THEN GO TO 774 !
280 LET J=sh+n+l: IF POINT iJ.42 SO0 LET ag$="THE DB.UECT DF THE B
=1 THEN LET m=1l =SME IS To ESTROY RS HAnNY SRR
298 IF w=1 THEN GO SUE 216 CE MIMNES RS POSSIBLE IN THE TI
320 RETURN <E BHLLLOWED. YOU HMOUVE USING KEYS
31EF%EH$-ETT?EH LEEH£EUi%3éa“ii §1$ EET B FIRE BY =
- 3 & . =" = =
"g“: FOR gs= Tﬂ =S: BEEP .0S -¢B Y OTHER HE$;" RESSING AN
BEEP .06 -1@ NEXT 9: PRINT A 820 LET CS$="WARNING. ..USING THE
18,1@; PAPER S; INK 1;1lives: SLASTER USESYOUR MISSION TIME A
Lives=@2 THEN FOR =8 TO -1l qTEF _LOCATION LIP BLITCKER."
-1: BEEP .2,9: BEEFP .1,-9: NEXT 8302 LET o985="DON'T LET THE MInNES
g BEEP .7.-2@: GO TO 748 HIT YDu:"™
28 FOR y= _T0O 1 840 LET d$="TIMHE initialily set
338 IF w=1 THEN BEEP .QA2,45 to Sea”
3248 PRINT AT 21,2; INK 4; PAFPER B8S@ LET e$="10 ailter change war
ghququqgaTHEH FRINT AT a2; O 1%352 ;;h%me;“ églh%ne EE?”T
W= a s = a%. b M .Y =
VER 1; EHIGHT 1; INK E;“ﬁ"ﬁT a- PRINT : PRINT c%: PRINT : Pgl
1.8; BRIGHT INK 7;° AT B+l NT AT 17.,@; "N.BR.": PRINT 3;. PRI
e; NT PRINT e€$: FOR n=0@ TO 7S: PR
S8 WEXT _ ; USE @
37@ IF w=1 THEN LET mines=pines a?a RETURN
+1 S1@ STOP
355 LET time=time+l1: PRINT AT 1 2999 SAVE "BLASTER" LINE 10
é INK Ih PHFEH E;Iime
433 IF w=1 THEN LET n=Sd4: PRINT by K Clatworth
BT a,INT (Js8); INK 7; PRPER @; 4 Y
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ASTROLOGY TOWN NATHAN

truly AVAILABLE AT YOUR FINGERTIPS HOME COMPUTERS, SOFTWARE, BOARD
USER PROMPTING PROGRAMS: merely key in birth informa- GAMES, ROLE PLAYING GAMES AND BOOKS

tion as requested by the computer — READ OUT (and/or PRINT WEST YORKSHIRE'S

OUT) what is normally the result of many hours of painstakingly
LOCAL COMPUTER SHOPS

tedious and complex mathematical calculations using tables,
MORLEY — DRAGON BYTE

ephemera, alc.
THE SIDEREAL TIME OF BIRTH.

51a Queen Streal
Morley

THE ASCENDANT AND MIDHEAVEN in Sign, Degrees, Minutes
and Seconds for EQUAL HOUSE SYSTEM.
THE SIGNS AND POSITIONS OF THE HOUSE CUSPS in Sign,
Degrees, and Minutes for the PLACIDEAN SYSTEM, LEE,":'E
THE SUN AND MOON POSITIONS in Sign, Degrees, Minutes Tel: 0532 522690
and Seconds. HEADINGLEY — LAST CHANCE

ALL THE PLANETS' POSITIONS in Sign, Degrees and Minutes. 10 Ash Road
Headingley
Leeds 6

Tel: 0532 744235

PRRRRREIRNERNRNNIE
PN

THE LUNAR NODE — THE PART OF FORTUNE — THE
VERTEX AND A HOST OF OTHER BIRTHCHART INFORMA-
TION AT THE TOUCH OF A KEY.

ZX81 16K CROSS GATE — HIEROMANS DELL
ZODIAC | ONLY £10.00 89 Penda's Way
20D1Aac i DMLY EB.DD Leeds 15

GIVES YOU THE ASPECTS AND MIDPOINTS

FOR 48K SPECTRUM AND DRAGON 32

ZODIAC F
Full combined program on one casselle

roronLy £15.00

Other programs in course of preparation include: PRO-
GRESSING THE HOROSCOPE; RECTIFICATION OF THE
BIRTH TIME, elc.

Send orders with cheque payable lo:

STELLAR SERVICES

8 FIR TREE VALE, LEEDS LS17 TEY
Tel: (0532) 692770
R e e R AR R R R R R R R R e s e a & &

Tel: 0532 641855

We're worth a visit because:

* We've probably the best range of software in the
MNorth — and we're improving all the time.

* We've a growing range of computers, peripher-
als, upgrades and books.

* We've the biggest range of Citadel figures for
leagues around,

* We've board and adventure games for all ages
from TSR, Games Workshop, Avalon Hill, Victory
Games, GDW, Yaquinto, etc, etc.

PROGRAMMERS — Assassin Software needs

your marketable programs. Give us a calil.
) ST L e T L

PPTTTTETTTT TS TSR T T R TR TR SEEE R S S SR E R

e e e LR RN R L LRI Rl L]

st s 2R R R R RS S s S R R R R R RN R R R R R R S R S R R R 1
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THETFORD CB AND MICROS
BRING YOUR ZX SPECTRUM TO LIFE WITH A

SOUND EXPANDER

Mail Order by Barclaycard or Access

== Standard Model £9.95 p&p
'""’j Deluxe Model (with adjustable volume control)

G £11.95 p&p

nly ]

PLUS PLUS
TWO NEW DRAGON GAMES MAIL ORDER ON ANY POPULAR COMPUTER

OR SO
GRIDIRON (BBC, SPECTRUM, ORIC. DRAGON

(A game of American football) £7.95 ATARI, COMMODORE 64, VIC20, LYNX

AND COLOUR GENIE PLUS THE
TYCOON TOP NAMES IN SOFTWARE)
(Battle your wits at the Stockmarket) £6.95

P :

Please make cheques and POs payable to:

THETFORD CB AND MICROS
21 GUILDHALL STREET
Sound Expandor Standard Modal mEQo5 +E1pé&p £ THETFGHD, NGHFGLK |F24 2DT

Sound Expander Deluxe Modal @ E£11.95 + E1pdp £

i e e S Ring Pete Uster on 0842 61645

Dragon 32K — Tycoon @ E6.95 + 25pp&p £...........
Total including VAT £
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OPEN FORUM

This program is a modification of the error

on Dragon 32

to run with the Delta Disc System which
message program by Brian Cadge printed  does not allow for the use of high memory

in PCW (18-24 August) — | have altered it  locations as are used in Brian's original.

ILLEGAL FLMCTIOHN

DIMENS IONED AEERY

258 MEHN

1 "MODIFICATION OF BRIAN CADGE'S PROGEAM AS FUBLISHED IN P.C.W.

2 'G.H.MOORE. 1-9-7B3

e

5 CLS:PRINTRZ2S, "FLILL EEROR MESSAGES IMSTALLINMNG"

18 CLEARZBA, Zp3933

28 FORI=1TDOeZ:READHE : V=YHL: "&H"+AF »: CS=CS+Y: POKEZA999+] . WVt NEXT

20 DATAR 22.e2.BDLEBD,DCLEBD.BR,C3.BD. 24, 234.7F . 88, 6F ,BD . 96.. AS

44 DATH 2E.&2.DC, 54, 50,27 BAY .A&. 80, 26 . F9.5A.20.F6, 36, 1IF,BD,98,E5,9E.68,8C.FF.,FF.
27 . 8D

56 DATA 1F.12.2E.69,02,BD. 90, ES. 1F.28.B. 95, 7H.BD.98,A1, 7E. 23

fA TFOS< B1ZdTHEMFRIMT"DATA ERFFOR" :SOUND 1.1 :EHND

A B=Z7100:FORI=ATOZS

a0 RERDAF

28 FUORJ=1TOLEHCHS O

188 POKERB. HSCCMID# A%, 1.1 » i B=E+1

118 HEXT.

1280 PLOEEE . B1:B=E+1

138 MEXTI

148 POEKEZ7RAS9, 235

158 AF="% IH ":FORI=1TOLENA$ : POKEZ7TA29+1 , ASCCMIDS A$. 1,1 v 0 HEXT :POKE [+2701829, A
1EA POKE4AZ, 185 :POKE4G2, 128 :POKE4B1 . 126

288 DATA MEAT W-0 FOR,"CAWM'T Y0OU SPELL. STURID!!'I",.RETURM W0 GOSUB,OUT OF DATA.

218 DATA ARITHMETIC OVERFLOW,HO MORE MEMORY.UNDEF INED LIME REF..BRAD SUBSCRIFT.FRE

228 DATA "CAN'T DIVIDE BY ZERQ.SILLY!", ILLEGAL DIRECT.TYPE MISMATCH:MNOT ENOUGH S
TRING SPACE RESERVED.STRING TOO LOMG
238 DATH STRING TOO COMPLEX, "CANT COMTINUE",UNDEFINED FUNCTIOM.FALULTY DRTA TYPE.
ALRERDY OFEM, JLLEGAL DEVICE#. 1-0 ERROR,MWRONG FILE TYPE.FILE NOT OFPEN

244 DATR INFUT PRAST EOF.DIRECT STATEMENT

>

Error Message
by Geoffrey Moore

GWG6.IN

= )

The naked ear

hile tuning the radio re-

ceiver | mentioned last
week, you will come across
RTTY. This means Radio
Teletype and most modern
communication systems use it.,
To most ears it sounds rather
like the sound your cassette
software tapes make, if you
care to listen to them.

Unlike morse, this code can-
not be understood by the
naked ear, so to speak. Before
the advent of the home com-
puter, you would have had to
spend a great deal of money
on big teletype machines with
a paper printout. Now, with

the micro, even a ZX81, you
can receive and transmit
RTTY.

The major world news ser-
vices use RTTY and even
Tass, the Russian news service
can be decoded — of course, it
helps if you speak Russian,
Sull, most of the others are in
English. Again weather sta-
tions, radio amateurs, satel-
lites and a host of other orga-
nisations use RTTY so the
magic is all worth the effort,

RTTY is in a code called the
‘Baudot’ code and is transmit-
ted using frequency shift
keying (FSK). This consists of
sending a signal, which
changes between two frequen-
cies known as the mark and
space frequencies. These
marks and spaces indicate the
start of each character, the end
and the various bits in the
middle which comprise the
message,

As RTTY 1s a code, a short

program 1s required to decode

it. Then an interface is neces-
sary to change, with great
accuracy, the micro’s parallel
information to serial informa-
tion. This interface will set the
baud rate, or the number of
characters per second, and
consists of a clever chip called
a UART (Universal Asyn-
chronous Receive Transmit-
ter). Also required is a tone
unit, which converts the mic-
ro’s voltages to the correct
tones, rather like a modem.

Unless you are extremely
well versed in electronics, then
it is probably preferable to buy
the complete package for your
micro, especially since prices
for the complete unit for the
ZX81 and Spectrum start at
around £35. I hope to be re-
viewing a umt in this column
S00N.

To be equipped to send, or
even just receive, RTTY will
open up a new world, There is
a great deal of RTTY on the
short wave as well as higher

Microradio

frequencies, everything from
snowstorms on the icepack to
the price of fish in Hong Kong.
Next week, up into space to
talk about satellites. Keep the
input coming. All these sub-
jects will be dealt with in this
column, |
Ray Berry GW6JJN

® Dr Owen Garriott, one of
the crew of the latest US space
shuttle Columbia is an
amateur radio enthusiast.

He has been given permis-
sion to take his equipment
with him on the mission and
broadcast for an hour a day.

The Columbia will be laun-
ched on October 28 and, dur-
ing each hour’s transmission,
his broadcasts will be in range
of British radio amateur radio
enthusiasts for eight minutes,

More information from
John Nelson at the Radio Soci-
ety of Great Britain,
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EI'L commbdore

Buy IJﬂeBE!iT

TWICKENHAM
oCOMPUTER CENTRE LTD

——— N

@ornie

A nupplisd 1o schoob,
Ineml @aiFariney endad
FOE TR e T
L Al it ey (R e

smaier b seivice cuAlre r NOW IN STOCK :
HHE Model A BR ITISH hﬁiDEO Vast Number of Titles for
uan Model B b rieons ATARI 400/800 - SPECTRUM || |
E%EHER S GAMES |zx 81 - BBC MICRO - VIC 20
Soltware — Acorn, Bughyte, Computer Concepts Pt ks !.%fgggi DRAGON - COMMODORE 64
:*;;:',2 S o ::;:*,-;:,m;, bt e s INTELLIVISION | APPLE - ORIC - TEXAS T199
Eur. BOSK T Bk s - g rras LYNX Expert staff will advise.
ore n ES it i g aEaneT |

FROME1,995

Ceedata B200 Word Processor

SN (nmrnal Wemory o do 288K sgaionall + Ferin Aopay diid drivas & B0 0gdf programmaeiie beye (84 sed for
Woug st 4 cabier + urer mamesl + COPMW manuel + P sofTwiis it ulbiiied + AeyrDodid overimn

¥ Commodore 64; £229 3% Apple |IE 64K on special offer — phone for latest price
||l Now in stock: Acorn Electron £199 4all|| |

ACORNSDFT Softuare for the BEC

Algeiicars Manipwlation Pack Siding Siock Pullies

Prilcenphas'y Oues! Biooks for the BBC:

Acorn/BBC Main Distributors — Trade Enguiries Welcome

Twickenham Computer Centre
T2 Heath Rd Twickeaham Middc TW14BW (Tel: 01-891 4991)

GIANT'S CASTLE £5.95

by MIKE MEINECK
A Jumlor Graphics Adveniurs

Explore the castie, fight the wicked Guardians and rescue the tair
Damsel to gakn a hefo's reward!

Guitable tor ages 7 to 11 (younger if assisied). Editing instructions

Pesho-Computor Pack Arcadiany with Interface] .

Cruplner Graphicy Casselte  Cubse Master Star 510 Dot Mistrix
Graphs & Chatiy Cagselte  Chess £0.95 EAGH Star 515 Dot Matrix Printer
Deak Diary Brother Datsywhes! Primier

Bpfiry Advanure Credatne Graphics Juki B y

Moniterd Geaphs & Charis Blzck & White TV with Monlior commersion
BT LISPan the 880 1#or 4" 55
Planatodd FORTHon the BBC  ET.S0EAGH Caazelie Deck [BBC compatible): £30

THE LARGEST SELECTION 5= | Vouch
OF GAMES IN THE WORLD = nrext purchase at

Main Computer & Mail Order Branch:

22F Dxfnrd St-London W1A 2LS

THE BEST RANGE

of SOFTWARE
for HOME MICROS

AES e

MAIL ORDER
CATALOGUE
and FREE g

£1 Voucher:

Gamas Cantre

Branches:
BIRMINGHAM 141 New Street
BOURNEMOUTH &0 Commercial Road |

Dragon Dungeon

QUALITY SOFTWARE FOR THE DRAGDM 32

BRIGHTON 52 Western Road
NOTTINGHAM 31 Lister Gate i
—— e
OSCAR THE OWL'S
MATHS TEST £4.95
by A. WESTWODOD

Maths testing for Primary School Childrén, Complele the sum an
Dsear's blackboard before Lennie the Lopper Caterpillar réaches
hig mushroom, Seseciable type of sum, difficulty and timing.

Supphsd (ko CEStoimise general Knowisdpn qlestioning)

DRAGON
STICKS

The ultimmate Dragon/Calo ana-
logue sticks, with guaranigad fine
button, E19.95 per pair, post troe

TEMPLE OF ZOREN £7.95

by MIKE MEINECK
An Intermediate Lavel §.F. Adventure

Preveous agents didn’t make it, but Terran Secuny rely on you [
survive this espionage mission long enough fo bring back the
Galden Orb, a map of Zoren and a sample of Ihe falest Zocoen
Lasér Gun, Dut of fued on kanding, you'll-also fkave 10 solve Ihe
problem al gatling off the planet!

BUGGED! £5.95
By ANDREW JEAVONS

The Tactical Arcade Game

Wave after wave of killer BUGS,
deadly BUG NESTS, crafty and
homicidal INDY-BUGS and MASS
MUTATION from Screen 21 on-
wards! Survival impossible, but can
you make the BUG-BASHER HALL
OF FAME? The only way to destroy
the little blighters is to roll the
EGGS on to them and squash 'em!
On-screen Scoring, Wave Data and
Lives Left, BE WARNED! Intelligent
manoeuvring and lightning tactical
decisions count for more in this
game than pure arcade reflexes.

THE CRYSTAL CHALICE £7.95

By MIKE MEINECK
An Advanced Leval Swords and Sorcery Adventurs

The Kiarz smashed the Chadice and scatiered Ihe shards to 1he four
comers of the doomed Kingdon of Quorom. Darkness and svil
now hald sway and a thorn-spiked Tanglewood has overgrowm the
Meadaowpiain,

Your CQuest will take you from the Black Lagoon, through the
dungeans ol the Klarz isall o ihe rambling Fariands. Brute
strangth and cunnimg will Both be negilned

{Ciue sheel available on request, )

MIDAS MAZE £5.95
by MIKE MEINECK

A Movemeni Game for the Younger Player

All that ghisters is not gold!Don't fall into the Devil's Kitchen whene
pscape demands fhe gating of Power Ples and keep your hingers
crossed thal the Good Fairy helps you

“CASH-FLOW £8.75
by A. §. CLARK
Money Management for Home and Small Businesses

MATHS-TREK £5.95
by ANDREW JONES
An Educational Dddessey

Ta bring the “Enterprise’ back to basa, through the Biack Holes,
Asigroids and Engon Gunships, you'll have to prove that a Space
Captain can handhe his maths

Fitty skl beveds and siv branchas of maths seleciabla. Suitabbe for
agos 6 to 16

TREASURE TOMBE £7.95

By MIKE MEINECK
A Aeal-Time Graphics Advenfurs
Don your chain-mail and crawl down into Merlin's S0-chamber
tamib complex to search for Arthior's (reasure, Wizands, Warlocks,
Gobling, Vampines and a hos! of other dungeon-spawn await!

*CATALOGUE, SORT AND MAIL £8.75

A Filing Systern, with Sarting and Maiking List facinies, Prini-ouf
control and address label facilities

“THE MANAGER £14.95

Both of the above utilities prasented 25 a doubls cassetie package
Ligar-Inendly Manuats provided and Menu-drven
i “Avadlable October TRET)

FOR DEALER AND WHOLESALE DISCOUNTS PHONE 0335 42639

STORES OR BY MAIL ORDER

AVAILABLE AT GOOD SOFTWARE DRAGON DUNGEON, MILTON HOUSE, ST JOHN STREET, ASHBOURNE, DERBYSHIRE DE6G 1GH

Telephone: Mail Order (0335) 42529. Retail Hours: 8.30 am 1o 5.30 pm.
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Tony Bridge's Adventure Corner

Cave
Crawler

ack to the mainstream for the Adven-

lure review for this week, which is
Quest, the new tape from Hewson Consul-
tants who have been rather busy releasing
new stuff.

Before anything starts, the program
asks what character you would like to play.
What an agonising choice! You'll find all
the old favourites on the menu — Wizard,
Cleric, Rogue, Fighter or Simpleton.

To pick the last one is not as daft as it
might appear — each character has ils
own blend of the usual D & D-type attri-
butes (Strength, Dexterity, Wisdom and so
on), and the Simpleton has a large helping
of Charisma, as well as being quite strong.
Of course, it's not bad to be a Fighter,
either, with his 50 points of Strength,
although he is not very charming (only 10
points of Charisma).

My personal favourite, however, is the
Wizard, who has a roughly average point
score in each attribute, but can, of course,
use all the spells available. These number
12in all, and range from Magicglow, which
acts a lamp for the blink of an eye, through
Longlight and Firebolt to Superstrength
and Zaphim.

All these must be bought, and each
character may only use a certain number,
excepl the wizard, who, as | said, may use
any spell.

Characters chosen, the Quest begins.
This is another split-screen program
(they're really popular nowadays, arent
they?), with an unusual text input. This is,
confusingly, at the top of the screen, and is
limited to a 32-character line.

he Adventure follows the usual format

— |'ve lost count of the number of times
| got lost in the blasted wood — and the
program recognises all the usual words,
along with a few peculiar to this Adventure,
like Buy and Cast.

Help elicits, not the usual cryplic clue,
but information about the monster or
weapon specified. To get a clue, the player
has to type Hint.

Some 30 commands are given in the
documentation (the cassette inlay, that
is!), but you will have to find others out for
yourself.

Not only do the Spells follow D & D
practice, but the combat procedure is also
Fantasy Role-Playing in basis. The com-
puter calculates and compares “hits” for
each side with dice throws for each oppo-
nent.

Thus the result of, say, three dice
throws (this depends on the monster) is
added to the Hit Paints of the Monster, and
this figure compared with the result of a
similar computation for the Player. The
winner is the one with the higher result.
Before fighting, the player can find out the
opponent's Hit Points and dice throws, by
typing Help.

hould the player lose this confronta-

tion, there is a resurrection procedure,
but this doesn't always work, and if it does,
the player may well find things have
changed somewhat!

There is a maximum of 600 points to be
scored — in the few days |'ve had the tape,
I've managed to achieve a rating of Cave
Crawler. At least the program doesn't gloat
when assessing your performance. But |
don’t know what other ratings there are
yet!

This is, of course, one of the time-
honoured ways to ensure that the player
returns again and again to the game, but
unfortunately, there is a major hurdle in the
way of doing so — once the present game
is finished, the program just hangs up! No
warning, no explanation, just a screen that
sits there looking at the player, defying all
attempts at restarting! So, it's back to
Loading the thing again; and that seems to
take forever!

Surely Hewson could have arranged a
Y/N routine to enable the player to try
again?

part from this flaw, and the weird text

inpul, | liked the program, and I'm
looking forward to getting off the Cave
floor!

Quest, which just about fills the 48K
of the Spectrum, comes closer to combin-
ing the thrills of D & D with the intellectual
problems of Adventure than any other
Adventure | can think of, and | can recom-
mend it without hesitation.

Back to the Spectrum to finish. Tim,
Fretz and Daz (are you sure?) are stuck at
the door to the computer room — | would
think that you should do something nasty
to the door, haven't you gota gun yet?

Artic themselves have Help Sheets for
their Adventures, and it may be worth
writing to them. On this subject, however,
several people have returned tapes that
they believe to be faulty to Artic who have
advised them to contact Sinclair.

MNow that Sinclair have signed an exclu-
sive deal with Artic, all correspondence
about faulty tapes should be addressed to
them,

ADVENTURE

. Forthed8KSpectrum
1

‘r -
CONSULTANTS O

Tim, Fret and Daz, though, have com-
pleted Inca Curse with a score of 4250,
and they would like to know if this is a
record?

Sorry, chaps, but the same day brought
a letter from Andrew Sweetley and his
friend, who let me know that they had
completed Inca Curse with — you guessed
it! — 4250 points!

inally, another update to the Hobbit Hall
Of Fame:
1. Edgar Whitley who completed the
Adventure in 9% minutes — is this a
record, he would like to know?
2. Kevin Cowley whose brother bet him a
sSpectrum game that Kevin's name
wouldn't be mentioned! Sorry, Kevin's
brother, but you owe your brother Manic'
Miner at the very least!
3. Paul Millar.
4. Bilbo (Chris) and Elric (Neil), who are
now off to beans and Hula Hoops!
5. Alistair King (who is 10 and did it in two
games).
6. Gary Collier, who completed the game
in five days.
7. Miss Nicky Evers.
Mext week, | will be having a look at the
Scott Adams empire. |

This series of aricles is designed for novice
and expenenced Advenlurers alike. Each
week Tony Bridge will be looking at different
Adventures and advising you on some of the
problems and pitfalls you can expect to
encounter. So, if you have an Adventure you
want reviewed, or il you are stuck in an
Adventure and cannot progress any further,
write lo: Tony Bridge, Adventure Corner,
Popular Computing Weekly, 12-13 Little
Newport Streel, London WC2R 3LD.

g T—
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S THE -
{COMPUTER:
: CENTRE

55 THE o
=== Hshowroomg

easy parking off the M56 (junc 12) * VIC 20 * VIC 64
* BBC micros * Newbrain * Acorn Atom * Books

~ Apple 11e, 111 " Dragon " Electron * Games
. Sinclair Spectrum, * IBMP.C.

o Secondhand computers ® EASY PAYMENTS
ALL ACCESSORIES SALES AND SERVICE *

. northern  Churchfield Road,

: i FRODSHAM .
o (SN elbd| Cheshire WAG 6RD ®

b
e TEL: FRODSHAM (0928) 35110 «
v * UNBEATABLE PRICES * e

WE WILL PURCHASE AND PUBLISH YOUR PROGRAMS: Call Steve Rhodes for delails

)| |/A

DRAGON SOFTWARE S '_J

SHAKEBITE (by Danvid Elllori). A colouriul, huraful and

gripping keybonnd onanisd gams . Yo SRaks giows iengsd by
gabng numbers, 50 watoh pul lor obslackes end sham fums
i mancareening i, or @ will e Seven scraans of increasing
difficuity Can you neach ha seventh screen™ Wo haven'| yat!
Crsnetie inpe [7.05

SKETCH-A-PUZTLE (by Dawid EllRot). ¥ ous ooemiputir skaich
puidl emnabiing wou ko craey ond *paint” four-coloue petunes AND
ihank's a hwisd! Tun your piciuni inlo a siding block puzrie
Ehutfle: o blocks, then ws pour shill o re-amangs B nso
ihe coerect positions, MOT EASY Save your piebures on tps
for fudane use. 5 pactunes mciuded with B progeam o Bha leas
ErELE, Hours ol chealrag hun'
Cassefio tapa ©7.95

CAT “H° MOUSE AND SPACE MATE (By David Ellkatt)
Tierilic v, hvo BECiling Made games or oo tngs!
CAT ‘N MOUSE . Don't lpd tha Ci gt pow® Colube il by damng
through one of the mndomiy placed movseholes!

SPACE MAZE . Famtumad in 30D, You hod wonmisill noa wast
Labyrandh on the planat G0N Car yo fingd yourd sty oul?
Cassofie tape £7.55

QORIC SOFTWARE
SPACE INVADERS (by Andrew and Roger Thamas). &
Super varsann of fhe iradional arcace games, Rghlighbng He
graphit capabiltias of fhea ORIC compuler. Can you
axiErmry B mlaeng Dokove (hey 1and7 4 vl o skoll

CHAMD BOFTWARE, Well Park, Knaision. Reynoldsion, Swanses, 'West Glamorngan, 545 14AR

Fearm Piease send ms

Addess SMNAKEBRITE [ BHETCH-A-PUZILE
CAT 'N' MOLUSE AND SPACE MATE
SPACE INVADERS

* Figase allow 28 doys for dedeesny | aneinse g chisgus/postal ordes value ©

* Postage and pachage i inclhoded (lof LLE. onéy)  payabie to DIAND SOFTWARE

=

REOBERT JOHM COMPUTER SERWVICES LTD..

e GEaF-H I CsS FabDsS - -
Di EpEMES WiEth BECFADE of
envelopas. LUs = thess
GRAPHICSE PADE instead.
ahests with both

Fads ar e

machinss

paper-r and backs of
specially designed
Each pad contains 320
texkkt ,Hi—rFres and UDG grids.
availablw cll-1a the following

BEC & Elmctren {(not Mode T}
Teletexk (Hode 7 BBC + other machines with teletext graphics)
Bpectrum

Oric
Each incl -

pad comtas £1.%95 phkp.

- - BEC L ELECTROM LISTINRKGEE -
We can mupply listings oF = AV pProgr.ams
without you buying AN WHPpSMN@1 e printer .
Listingsa ar e esssntial far program
devel opment ; or i ¥ ¥ O wWan t to EaAFMN WOMme
money by wWriting a program for &4 mMmMagazrine.

Btyles and prices ares as followsa

MR-

L B

FRIDE - £1.45
HODE I - [1.92
FOIE =}
HMHODE == —

o .
e — ]

We regulire a copy of sach progras to be listed at 1208 baud ang a backup
copy at 308 baud (p.488 User Buidel.

S B BT R R wmr——

Fleass send &8 graphics pads ¥for a computer
Pleass print in msode the progras named
I encloas a cheque 7 postal order ¥for € payable tao:

ROBERT JOMHM COMPUTER BERVICES LTD.

Send to: 33 York RAoad, Gelsdon; 5.Croydon, Burrey, CR2I GNR.

& Print nase & address on back of chegues + cassstisa =

AN RN R R e

The complete
speech synthesis system

SPEECH SYNTHESIS MODULE

for the Dragon 32 computer

Fully cased module plugs into cartridge port

Unlimited vocabulary, using allophone-type,
dedicated speech chip

Approximately 250 words predefined; accessed
by entering word required

Complete control using five new BASIC
commands

Speech can easily be incorporated into existing
BASIC programs

@ Up to 40 words spoken from one command;
speech can occur simultaneously with graphics

® £37.95 inclusive

Also available: SOUND EXTENSION MODULE for
use with the Dragon computer — provides facility to
play chords and harmonies over five octaves —
easy 1o use via BASIC — built-in sound effects —
music and graphics can occur simultaneously —
two I/O ports — user manual — ONLY £34.95
inclusive
ACCESS/Cheque/ PO to:

J.C.B.(IMICROSYSTEMS)

29 Southbourne Road, Bournemouth, BH6 5AE
Tel: (0202) 423973

Write or phone for further details =
IlllIIIIIHIIIIIlllIllllllllll"llll"lll""“||ll||“llllllll|llIIIII“III"II"III‘I
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PEEK & POKE

{8

INTERRUPT
SCAN

Mr T Thomas of Newstead
Road, Weymouth, Dorset,
writes:

Could you please tell me

what an Interrupt does?
A An interrupt does exact-

ly what its name sug-
gests, it interrupts the opera-
tion of the processor regularly
throughout the time that a
computer is powered up. This
15 usually to scan the keyboard
to see if a key has been press-
ed, or to refresh the Ram so
that its contents do not decay.
For example, the Spectrum’s
ZB0a interrupts every fittieth
of a second to refresh the
Ram. In the more sophisti-
cated games programs, inter-
rupts are often used to provide
a quick keyboard response.

MICRONET
800

Mr T Hennessy of Sidcup
Road, Mottingham, London
SEY, writes:

I have been abroad for

almost all the last nine
months, and my Issue 1 48K
Spectrum is almost unused. |
came back a week or so before
the last Microfair, which 1
went to, to try and catch up on
what I had missed. Among a
large number of things that
caught my eye (and in some
cases my wallet) was a mention
of Micronet 800. Unfortunately
I was not able to follow it up. 1
have seen it mentioned in a
couple of computer magazines,
once in connection with the
Spectrum. Can you tell me
what it is.

Micronet 800 is a home

computer network sys-
lem, that has about 30,000
pages of Prestel allocated 1o it.
Now all the main home com-

puters are on line including the
Spectrum. When you join you
get a Modem, and full operat-
ing software that allows you to
download the many programs
that it carries. From the users
point of view the system is
protected by a double set of
identification numbers. It is
menu driven, with different
sections for the varous com-
puters. There are also adver-
tisements, news, clubs and an
electronic mailbox.

The system i1s steadily ex-
panding, but I fear the biggest
problem is something they can
do nothing about; ie, the poor
state of British Telecom’s
phone lines. There are various
mainframes running the sys-
tem throughout the country,
with a main one in London,
which organises the mailbox,
an excellent facility, but one
that only works well if you live
fairly near to the capital.

Nevertheless it 15 a system
that can only grow with time,
and is certainly a good way of
keeping in touch with other
computer friends. Contact
Micronet for further details:
Micronet 800, Bushfield
House, Orton Centre, Peter-
borough PEZ OUW.

5T

OFF
David 1. Ward of Hibernia
Point, Wolvercroft Road,

London SE2, writes:

If yvou use a ZX Spectrum

with a video recorder you
can send the sound output to
the television, by plugging a
lead from the Spectrum FEar
socket, to the Video Mic-
rophone socket, at least you
can on my Sony C5.

But can you tell me if it is
possible to turn off the internal
speaker in the Spectrum. Not
only do I always use the Spec-
trum through the video recor-
der, but sometimes the exces-
sive sound in pames becomes
an annoyance, and 1 would
rather play them in silence.
A The simple answer is no,

at least not from soft-
ware, unless you wanted to
re-write part of the operating
system in machine code, and
then hope that this would not
be lost when another program
is Loaded in with it.

There is another alternative,
and that is to cut one of the
two wires between the speaker
and the Pcb. (It goes without

saving that this would invah-
date your guarantee.) Once

done, you could wire a micro ’

switch across the gap: it would
then be possible to switch the
speaker in and out as you
wished.

VIC
NEWS

Mr A A Morris of Woodward .

Road, Prestwich, Bury, Lancs,
writes:

I am a Vic owner and 1

want to join a club. But
the classified ads in your maga-
zine seem mainly for software.
I would like to meet other
computerites, exchange ideas,
have meetings and maybe paint
some sort of monthly news-
letter. Can you put me in touch
with anyone?

Yours 1§ 4 common re-

quest and fortunately
yvou live in a good position.
The nearest club to you (not,
though, tied to any specific
computer), is in Bolton. Con-
tact David Atherton, 16 Doug-
las Street, Manchester M29.

Perhaps closer to your exact

requirements is ICPUG (Inde-
pendent Commodore Products
User Group). The national
contact secretary is at 30
Bramcoates Road, Newbury
Park, Illford, Essex. Your
nearest group i1s probably
Clive Embrey, 17 Santon Ave-
nue, Fallowfield, Manchester.
There is also an association of
Vic20) owners. For them you
need to contact S. Toma-
nanek, 20 Milner Road, Sher-
wood, Nottingham,

BAUD
RATE

Russell Lewings of Church
Road, Hatfield, Peverel,
Chelmsford, Essex, wriles:
Is there any way of mak-
ing the baud rate on a
Spectrum guicker by using an
add-on (not micro-drive)?
A It is theoretically possi-
ble to alter the baud rate.
The tape routines in Rom
would have to be copied into
Ram. Once there, the timing
would have to be altered. It is

not as easy as it sounds. | do
not know of an add-on that
does this, although it is possi-
ble they might become avail-
able in the future.

Whilst there would be ob-
vious advantages in speed and
the amount of tape you need,
you may find that these advan-
tages are out-weighed by the
fact that with cassettes particu-
larly the faster the baud rate,
the more likely you are to get
problems with the Load/Save
operations.

SRt e S
Mr B Tidd of 160 Howlands,
Welwyn Garden City, Herts:
has sent me a long letter about
copiers after my reply in the
August 18-24 issue of PCW.
He said that some copiers will
copy any program, and poes
on to name Autocopy 2. |
don’t disagree. What I actually
said was, "1 am surprised that
so far no one has found a way
of beating the copiers.™

Mr Tidd goes on to explain
that a copier can have a code
key inserted so that it will
crash if any attempt is made to
copy it. True, but as a recent
letters page has proved, it can
be circumvented.

But it was the third part of
his letter that intrigued me
most. He asserted that a
copier need never be overwrit-
ten, even if all the 48K Ram 15
used. I agree — if you can
Load in blocks, and move the
position of the copier in mem-
ory. But even so | cannot see
how by doing this you can
store a4 48K program and
however many bytes the
copier takes up, in 48K.

Finally Mr Tidd offers an
interesting challenge that |
hope some readers will take up
— to write an auto-Running
routine in Basic, that does not
mvolve moving Ramrtop, and
is not rendered useless when
Merge is used. (Several people
have written to me with
routines, which fail when
Merged.) 1 have printed this
address in full, as he promises
a copy of Autocopy 2 to the
first person to send him a
solution.

London WC2R 3LD.

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 &
Poke, PCW, 12-13 Little Newport Street,

27 OCTOBER-2 NOVEMBER 1983
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HINSBURY CURPUTER CENTRE

25-27 STROUD GREEN ROAD
LONDON N4 TEL: 01-263 0084/4481

COMMODORE VIC20 £149.99
INCLUDING STARTERPACK
COMMODORE 64 £229.00

COLOUR GENIE 32K £168.00
SPECIAL OFFER

TEXAS TI 99-4A
£159.95

ATARI 400 £149.00
ATARI 800 £299.99

SINCLAIR ZX81 £45.00
SPECIAL OFFER
SPECTRUM 16K £99.95
SPECTRUM 48K £129.85

LYNX 48 £225.00

JUFITER ACE £69.95 BBC MODEL B £399.00

WE CARRY PROBABLY THE WIDEST RANGE OF SOFTWARE PROGRAMS IN STOCK PLEASE

VISIT US FOR DEMONSTRATION ON ANY
PRINTERS, CASSETTE RECORDERS
STOCK. ALL PRICES INCLUDE VAT

ALSO IN
PRESS BUT ARE SUBJECT TO CHANGE

We cannot list all the software we stock, so
pick up the phone and ring 01-263 0084/4481
and ask. We'll be pleased to give you our
prices.

Please send off the coupon or order by phone
quoting your Access/Barclaycard No. Phone
01-263 0084/4481. Immediate despatch on
receipt of order or cheque clearance.

FINSBURY COMPUTERS LIMITED
25/27 STROUD GREEN ROAD, LONDON N4

We open Monday, Tuesday and
Saturday from 9.30 to 6.00
Wednesday 9.30 o 1.30

THURSDAY and FRIDAY 9.30 to 8.00

OF THE
MONITORS

ABOVE COMPUTERS
SPEECH SYNTHESISERS

DISK DRIVES

LEADS. ETC

PRICES ARE CORRECT AT THJE OF GOING TO

TO: FINSBURY COMPUTERS LTD

25/27 STROUD GREEN ROAD

LONDON N4

Ao s R, B e e e e
Please add £3 for p&p to cost

| enclose my chequeforg...............

or charge my
Access/Barclaycard No. ..............

PRAIVIES s aiansasinyansvinss
ADDRESS................. e e e e e T

caasns AR £ et s

r-------

-----------------J
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Semi-display — E per single cc
CLASSIFIED i
CALL DIANE DAVIS ON 01-437 4343 FOR SEMI/DISPLAY ADVERTISING
I | [sic sAve SV SAve SPECTRUM SOFTWARE

GAMES SOFTWAHEI SPECTRUM Owver 100 titles always in stock.
Ah Diddumns, Molar Maul, Schizoids. Zzoom Over 400 titles available to order for most micros
YIC20 OWNERS: Six quality arcade Jumping Jack, Zip Zap (Imagine) E4.25 each.
games: Asterolds, Invaders, etc, Offer The HOBBIT £12.95. Penetrator £5.50. Derby PHS SDFTWAH E
ending. Send only £5.95 to Chamber- Day, Test Match, Gall (CRL) £4.95 sach, Croydon Indoor Market, 17 Park Street.
lain, 23 Chetnole Close, Canford VIC20 Croydon
Heath, Poole BH17 BBD. (Opposite Grants)
SPECTRUM 16K/48K. Fiva Basic Wacky Waitars, Catcha-Snalcha, Frantic. Be-

games: Spectrublitz, Paradrop, Space witched {Imagine) ONLY £4.25 sach, Grand

Pro, Demon Driver, Lunar Rescue (Lyver), CRICKET ON BK/16K VIC20, £2.9
Patrol, Jewats, Skier. Tape only £1.98 Crazy Kong, Puckman (M, gen) a! £4.95 CALLING ALL MUSIC LOVERS featuring hi-res graphics. two pla Ergl
inclusive. Chaegue/PO: S. Davis, 1 sach. Vic Games Pack (5] £5.95. SPECTRUM AND ZX81 (16K up) : g g . yars,
Jubllee Crescent, Middle Road, FREE Catalogue on request (SAE pleasa) New. specially designed 16K “CHARTS' multi-move fielders, four-speed bowl-
Thrupp, Stroud, Gios. GLS 2DP ADD 50p for p&p to each order ﬁg&d!uﬁ:*ﬂrgﬂ:ﬁ” Fé:::ﬂw I-::;IH_JE:‘M*E:” ?Egt.] r:r:m teams arf more! Da.lﬁpﬁncar.
ICEPAC. New lighthearied business Cheque to gasy up-dating, on-scréen editing and many leﬂlmrangﬂ venue, Billingham,
game for BBC (B), £X Spectrum and ROMOCO ENTERPRISES spacial features
TI99-4A (X-Basic). Sound/colour 32 Victoria Road U'EE]?HHEEHE datahase lor mecord tgil:lﬁ-ltf
i Timparlay, Cheshire s pxtended searches plus
Paohios, (Lead In Suicks Cokége o 3nd COPY options.Fully autonac. nd syl ZX SPECTRUM
QNer EdUCation;. LNeques jor 1. usté (40K SPECTRUM hoids up 1o 1,300 SOFTWARE
Li0] M., A PEHE, a8 WCI-DEI-L:IFF'I Manor GAMES records]. Guzsranteed, studio quality tape
Park, Wooburmn Grean, High Wycomba, DPENING OFFER, only E5.50 inclusive [or £0 We are offering 10% ol one or
Bucks SDFTWAHE pair) mre t?zpe% in a range of software
club software for the ZX Spectrum
DISCOUNT SOFTWARE E‘g E;E‘ngm PHDGHM':EM * W= = + Telephone or SAE for list.
MUGE DISCOUNTS OFF SPECTRUM L B R Lty D awan Cou
AND ZX81 GAMES AOVORTE ooimiinisic £5.95 Palsley PA2 6NB :‘;’f’ﬂ“r?rmi’:;m”f;i;”%ﬂgﬁl‘;pa;-
RSP Dur Price :_?EE?'THDW g E?'{,‘E Ultimate, Play-the game for 5.';
L -
et bl R e B NIGHT FLITE ... ..iocoooovrooisnrin £5.95 SPECTRUM, VIC, DRAGON SOFT- each inclusive of postage
okt - LA INVADERS ... AL WARE, Mucrcrgﬁeabgames E?.EUE, Irm- and packing! '
10 Combat Zone (Artic) £5.95 £4.85 Vo e o sy i Sl agine games L5, Virgin games £7.50
i, HOME BUDGET ... ..o 2500 | | yist mvailable, stale computer. Mail HEULFIC‘::.‘F%ITEHHS
[Shephard) £6.50 £4.595 Many cihers. SAE for ksl aorder only. Unbeatable prices. Eagle Yyiers Acrg Hoaa,
Heathrow [Hewson) €785  '£5.05 Prices including P&P Soltware, 25 Bramble Avenue. Bean Corstorpine, Edinburgh,
C.W.0. P+P 55p 1 Tape, 2 or mare post Cheque/POs crossed, payabie to: Dartiosd. Kant ' , EH12 THZ,
Iree. SAE lor §-page catalogue, 10 Discount ' ] ' ' Tel: 031-334 7261
Saftware, 45 Branswick, Bracknell, Barks, i LH;J:::E?AI:ETIUE
' { COMMODOREDORIC
ST AUSTELL, CORNWALL I Hover Bowwer [Commaodare 64) £7.50
Tima Maching (Commodone G4) £h, 45
PROCESSOR SPECTRUM SOFTWARE, 16K/4BK | | Light Cyce (Dric 16K/48K) £5.95 PALOOKA
special offer, Jetpac Tranzam by Uli- Oricman {Qiric. 48K} £8.95
AT THE HEAHT mate, £5 each including p&p. Send E“E'-:.’I';::!:.f"-*’*“““k (Lammadare s SOFTWARE
chenue[-'JPD. V[.: Hall Sﬂ[hvarﬁ- 18 Hunt- Dust Covers Onic £2.25; Gommodore B4 FOR ORIC/ELECTRON
ington Drive, Darwen, Lancs i£2.95
D F IT! - Extenisive list of software send SAE SOFTWARE
FOR THEDRAGOR ¥l —— ELEIullJE ENTERPRISES (PCW) Maore than 50 programs for the Oric
- = c/o Ensemble, 35 Upper Bar, Nowport All the latest games from the major
— ROBOT PANIC j\j’ir ) Vg | omk Soopuee TEID TR WL (0w S1o08T software companies. Join our mailing
__‘_.L._l_ for your 16/48K —_— list and keep up to date with all the new
Rt 7 e sl Bl i SFE{EITHUM - r" I r{ Eh.qﬁ' PHGFI-T FROM SPECTRUM Pﬂ'ﬂLE. Electron FEIEE&S
(7 R4 rJU‘J Jﬂ..l e lested over 18 months, gives 20 bast
+ g
Zap the alens belore the walls crush your I__.[‘__}__in___—#—'—""?;mju...m- homes and awave and probahle draws Send SAE for list, stating Micro
gl}hl}l ;'Ut roDms 'r:'l EHEHIEIEHE II'I!EﬁLiliI:“'l f AN RLTRES Pl g 1w L= Fry |l.""'|:-|..'['lr'=---1 y P I FALCICIHA EDHW‘HE
can you keep up? £5 from retailers (ask) of L et S 5 plus FPools parms, calculales perms on 2% MAHTON GROVE.
direct [24-haur disparch) With ¥ packaging and free red! greon gliesis Pools, horses, eic. Both programs BOLITH RErE 1
Soft Mill 20 Station Road CHEQUET.O i ED#0, 49HIGHST, £6.99 Rombest, 9 Hawkstone Avenue, STOCKPORT SK4 5J0.
Haddenham Ely, Cambs CB6 3XD STRATFORD, LONDON Ei521LS Newport, Shropshire TF10 7SE.
CLASSIFIED '---------------------------

Here’s my classified ad.

(Please write your copy in capital letters on the lines below.)

ADVERTISING
RATES:

Line by line: 20p per word,
minimum 20 words.

semi-display: £5 per single col-
umn cenlemelra, minimum length
2 cm. (Please supply A'W as

Pleasa continue on a saparate sheet of paper

PMT. Or supply rough setting Imakethns ...........ccccopeeee. WOMAS, 8L ...oovvverininsniresas perword SO loOWB YOUE .......ooviiienvnnnns
ins‘!ructiunslj HHI"I'PE..,..........................,..,,,....,.............m.”,,.,.,,

Conditions: All copy for Classi- Address " - 3

fied section must be prepaid. B @ === 0000 s E

Cheques and poslal orders should

EWH E.l |EEEt T'l'n'l:l' WE'EH-E bE[DFE ---------------------------------- T e T R T P T I P I R ] WE R

the publication dale. N I .51 o Lt b s e N e A e s et

Please cut out and send this form to: Classified Department, Popular Computing Weekly,

12-13 Little Newport Streel, London WC2R 3LD.
R R B B B 8 8 R B B & & 2 K R A2 R O R R R R RN

If you wish lo discuss your ad,
PLEASE RING Diane Davis 01-
437 4343.
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| UTILITIES |

SOFTSAVE FOR THE VIC20 is a 100
percent machine code program which
allows you fo back-up mosl games
on 1o a new tape. Casselte with instruc-
tioing £4.95 From: Soltsave, B5
Stonewood, Bean, Dartford, Kent DAZ2
BBZ.

BREAKER BREAKER for the Com-
modore 64, makes back-up copies of
mast popular cassette programs,
£3.95. C. Kenl, 26 Northcape Walk,
Corby, Northanis.

VIC IMITATOR

Copeies vintoally all Vie-20 casseiie bused
programs, including basic machine code,
1“I||.|I|'_I.t|'| Pragrams arid Fr||.l|tr.|:rin IJ:-i.I'l;'.!
yvarious prvection fechmgues. Wntten in
miiachine cosbe. B #%Y Lo Lag wint s OF ARy
memory size. For a guick delivery, send
Cheques/POs for £6 10

IAN WAITE PCWEK
11 Hazlebarrow Rond, ShelTield
SR RALL

TELETEX ON YOUR SPECTRUM:
credle your own 300-page teletext sys-
tem with “"ZXTEXT". Full colour,
graphics, flashing, 24-hour clock with
alarm, free sample systam — il's all
here! cassette £4.95 26 Puzzle: 3D
version of Sam Lloyd's famous 15
Puzzie” with full colour 3D display. Try
1o sorl the cubes into order. Casselle
£4.95 or both for £7.40. lain Stewart,
17 Torry Drive, Alva FK12 SNO,

SPECTAUM
AUTOKOPY 2

Make backup copies of ANY Specirum tape
(b=l dio not break Copyright aws!)

The mos! advanced copier yel produced,
Copies Basic. Maching Code, Headerpss
Long Header and False Headeriess Programs

No protection device tno difflewi
Il copies programs the FULL 16K or 48K
LONG!! Only £3.
B. Tidd, 160 Howlands,
Welwyn Garden City, Heris ALT 4RG

VIC20 CHARACTER KIT. Creale 60
his-res characters on unexpandead Vic
Rotate, mirror, upturn funclions etc.
Free demo "'Frogger”. SAE for details
£285 R McQuade, 55 Shaftsbury
Drive, Heywood, OL10 2PH.

COM 64 SPRITES — Hard copy of
data and picture of sprite. Program
enables easy creation and modification
of sprites. Scréen display data and
sprite with printout option. Facilities
include instant change of size, sprile
colour, screen colour. multi-colours,
£4 95 cassette. T. Hansup, 2 Wood-
land Gardens, Muswell Hill, London
M10 3UA.

SPECTRUM 4BK plus EZ75 software
including Manic Minar, Hobbit, Valhalia
and £20 magazinas plus cassetie rack.
Worth £400, bargain £185. Tel: Alan
(D4427) 5434,

SPECTRUM KOPYKAT

IMPROVED PERFORMANCE -

smply the best. Copying sny program s
W as-8asy a5 LOADING and SAVEIng your
pwn programs. Any IX Spectrum program
can ba backed-up onlo a fresh tape. Even
programs thal cannol be slopped can now be
copied. 100 per cent maching cooe. Copaes
hpaderiess es, Ponts fila name. SPECTHLUM
ROPYRAT uses no program anea 50 full sipe
programs over 41 7K (9K for 16K machanes)
are eassy duplicaled. PLUS FREE Header
Aaader program  Immediate despaich by
first ¢lass refurm of posi.

send chegue/PD for £4.95 io

MEDSOFT

B1 Ardeen Road, Doncaster, DN2 SER

COMMODORE 64
OWNERS

Wanl to wrle programs in maching cooe?

Then you need the ‘MAV Basic Maching Code

Utelstias™ Program, which contains ten

routings including Assemble Disassemble

Save, Load, Locate, elc. ples lour printer
roufines. Cassats — £15.

Micro & Video
A Bantrice Stresl, Laichiond
‘Warrington, Cheashine

F'r*siai

KEY

THE ULTIMATE
SPECTRUM
BACK-UP COPIER
FREE HEADERLESS
COPIER

THE REY
tar any LX Specinam
DMLY £5.85 IMMEDIATE DESPATCH
(Eurnpe — ©£6.75, Dutside Exrope — £7.50)
KEYSOFT, DEPT PCK 2
& BRUCE GROVE. LONDOMN M17 GRA

Lhroer

BBC/ELECTRON move-counting
chass clock (with 'Blitz Chess’ buzrar)
Only £1.25 listing, £2.25 tape. Datum
22 Chestarfield Road, Southport PRB
als.

wwdkkw*k TAPE COPIER wdddww

The mos!t advanced BACK-UP COPIER for

ANY SPECTAUM available. MICRODRIVE

COMPATABLE, Does any ofhér copiar come

naar?

LOOK at only SOME of ity optians.

w LOpees p [0 approcmately 47 TK (157K
tor 16K Spectrim)

i Venles Hegesl copies, Automatic abor
STOPE programs

w Logds CONTINUOQUSLY (nof st one pan
il a fimg NKE mos] copsers) aven withoul
pressing a key

* Coples HEADERLESS and ALL prog-
rams thal we are awang ol!

& Vary user friendly and simple o use

LISTEN, We are 20 convinced ihat you will be

plaased wilh our prodict thal w offér 3 FULL

MONEY BACK GUARANTEE i wou are niot fully

satisled Cost only £4.50.

LERM . DEPT PW
16 STONEPIT DRIVE,

COTTINGHAM
MARKET HARBOROUGH, LEICS

DRAGON "KOPY-KEY'. Copies
machineé code programs for personal
back-up use only. Send £1 to A Ellis,
22 Tumavean Road, 5t Austell, Corn-
wall PL25 SNX

[ HARDWARE

EX-DEMO PET HARDWARE FOR
SALE. 4032 (12" screen) £375, 4040
dual floppy E450, BO24 printer 132
column, 160 cps £350, 4022F printar
£250. Also new B-channel, 12 bit AD
converters £399. Tel. Brian Resce
Newbury (0635) 32827

IN STOCK NOW

DRAGON DISC DRIVE
£274
Including VAT

With three free Floppy Discs
F&F Fras

WEST DEVON ELECTRONICS
15 STATION ROAD
HORRABRIDGE, DEVON

Tel: Yelverton (0822) B53434

I FOR HIRE

FLOPPIES, cassetflas, paper, ribbons,
labels, I'Cs. bits elc. SAE for prices
Dept MO, MMS, 28 Poplar Road,
Cleathorpes DN35 8BQ

TO HIRE A COMPUTER from ZXB81
upwards, ring or wrile lo Business and
Compular Services, 292 Caladonian
Road. London N1 1BA. Tel: D1-807
D157,

| SOFTWARE '

PERSONAL ELECTRONIC OFFICE
SUITE. Top of range economy pack
(ZX Spectrum). Database, word-
processor, slatistics, viewdata,
graphics toolkit, Brochura from Meadi-
data, PO Box 26, London NW3 9BW

BODKIES FRIEND! PUNTERS FRIENDI
This chver program lor the SBE Spocimim
wis writhen io a bookmakers: specification
Both win and sach wzy doublss, lrehles
accumulation, patents, Round Robins, Gross
beds, Yankees, Canadians, Heing and Langper
multiples are sefiled n a couple of seconds

Each way, all sach way or win 1o win, plase
to placie, Vi, ', or ' the odds, dead heals
tax deductions and non-runners

Very simpls io operabe and 85 a good
demonsiration of the powsr of the modsm
coamputer

Detalis om D274-500 356, evenings or
weekend or send E7.75 inclusive payable to
&. Kearnny, EAMT Services, 184 Bradlord
Aoad, Shipley, Wes! Yorks BD18 3DE,

—_CLUBS

EXCHANGE. Unwanied Specirum
software, lree membership! only 80p
per swap! Send for details, SAE R. A
Kidd, 20 Bucklast Close, Ipswich,
Suttolk,

VIC20 Solexchange: 75p per swap.
Free mambearship. SAE for datails,
Mavac Enterprises, 101A LUnderdale
Road, Shrewsbury.

COMPUTER SOFTWARE SWAP
CLUB. Free membership, 75p per
swap. Details from; GSSC, 46 Drum-
lough Road, Hillsborough, Co. Down
BT26 6FX, Enclose SAE.
COMMODORE SOFTWARE EX-
CHANGE CLUB. Swap your Vic, Pat
or 64 software. E1 per swap. Mem-
bership free. Send SAE for details io.
Comswap, 4 Coad-y-Fia, The Risa,
Lianbradach, Mid. Glam

wx SPECTRUM OWNERS » &

You've sean ouf adverts Delorg
WE ARE THE BEST SOFTWARE CLUS.
Send SAE for ligt and detads o Bi-monthily
mempbers M&QAIINE O casssie 1o
MICROSOFTWARE CLUB, 73 Alcasier Road,
Moseley, Birmingham 13.

SPECTRUM OWNERS: now you can
rent all your favourite video games for
just 90p a week. Phone: 459 0831 lor
details and catalogue of |atest software
avallable

[ ACCESSORIES

COMPUTER CASSETTES
High guality al kow pricss!f
C10's 25p each (including case)
C15%'s 28p each (including cases)
FP&F 10p pef casseitE, mimimuam order
N
Send cheque PO 1o
5. Borlant, Sullz 44, vor Courl
208 Glovcesier Place
London NW1 BBL

VICZO/CBM 64
FOUR SLOT SWITCHABLE MOTHERBOARDS
£18.95 inc PAP
VIC20 RAM ROAPTOR
Tikrm your @xira memory on asd ol 2t he fick
ol 2 switch £12.45 inc p & p

L. W_STAINES & CO LNIT 2
RODING TRADING ESTATE, LONDON ROAD
BARKIMG, EBSEX
Tel: 01-591 2900

PAPER PARLOUR

For your paper and iabe! supplies.
Quantities and prices 1o suit all pock-
gts, For price list wrile to

35 Chalton Lane
Clanfield, Hants, POB OPP

SPECTRUM DUSTCOVERS
Only £1.75 (inc. P&P)

Smart top quality Blue 'Galaxy’ PVC
with silvar Spectrum ‘flash’ = Unique
design permits leads and most inter-
faces to remain conmeciad,
POO Software, "Parsley Rye’
Hilders Lane, Edenbridge, Kent

Dealer enquiries welcome

[ EDUCATIONAL
SOFTWARE

HAPPY, WIZARD, two educational
games, Happy Maths, Wizard Speller,
for Dragon 32, tried and tested in
schools, £3.49 to: R. Chambertain, 7
France Hill, Howley, Huddersfield.

48K SPECTRUM: Wea have the latest
educational software, colourfully pack-
aged and with full docurnentation, for
primary school children (o amuse, stimu-
late and motivale interest in ieaming.
Educational cassefle one contains
Mathematical Hangman (over 30K),
co-grdinates a suparb alphabel (ulor
and compass, shorly o be launched
intarnationally. Send £5.95 to: J. Grain,
Wychwood, School Road, Finstock,
Oxford OX7 ADJ. Tel; Ramsdan 248 or
SAE for details

EDUCATIONAL SOFTWARE for
Spectrum 48K. GCE, O/CSE Physics,
six programs, £6.50; Chemisiry, six
programs £6.50 or both lapes, E£12
Think Tank, Dept PCW, 35 Waellinglon
Hoad, Wimbledon Park, London SW19
BEQ

ARDSOFT EDUCATION SOFTWARE
raquires BBC computer programmers
in a wide range ol school subjects
Royalities paid. Ardsohl, 101 Potter-
newton Lane, Leeds LS7 3LW. Tal;
(0532) 783349.

DEALERS

LODKING FOR A MARKET FOR
YOUR PROGRAMS? Our naw lisl
contains details of BS suppliers, UK
and US who want soltware for ZX81,
Spectrum, etc. B5p. ZXB0/1 Register,
lists suppliears, software, hardware,
publications, lo clear. £2.20. Youngs
Computer Publications, 2 Woodland
Way, Gosfield, Halstead, Essex.

SOFT MACHINE
OPEN MON-SAT, 10.30-6

We offer a selection of lhe
Finest Books and Software
currently available for: Oric,
ZX81. Spectrum, BBC, Dra-
gon, Vic20 and Commadore
64 Microcomputers.

3 STATION CRESCENT,
WESTCOMBE PARK,
LONDON SE3.

Tel: 01-305 0521

or sand SAE for free Catalogue
(State which Computer)

POPULAR COMPUTING WEEKLY




CARVELLS OF RUGBY LTD
47 BANK STREET, RUGBY
Tel: 0788-B5275
Vic2l Starter Pack Computer and C2N

Tape unit, intro fo Basic Pf1 and 4
pames. Only E134, usually £139 95

Atary 800 + software, £280. 48K Ram

+ Basic — plus the best of the US
snftwiarn in stock

We also stock BBC B, Electron. CBM

64. Spectrum and software books.
Phone or visit soan|

HOME COMPUTER
BARGAINS
| DRAGON 32 (@ £165.99
| SPECTRUM 48K (@ £124.99
SPECTRUM 16K @ £94.99
ORIC 48K @ £135.99
LYNX 48K (@ £210.99
VIC20 PACK i £143.99

COMMODORE 64 @ £1998.99

EXCESS HP-85
STOCK AT HALF PRICE

Add £5 P&P. Price includes VAT
(Access and Barciaycard weicome)
CALL
HEATHER ROTHALLS
ANGLIA HOME

COMPUTER BARGAINS
88a 5T BENEDICT'S STREET
NOAWICH NRZ 4AB
Tel: (0803) 667036/7; Telex: 975201

SERVICES

Filty to 200 pes delivared to your doos, C15
sigee sige duplication for B6p each_ Dalivery
by return of post. Mo ATAR! please Send
your chegue and cassatta 1o
Dedicaled Microprocessors Lid, Unlt B2,
Regeneration House, School Road, North
Acilon, London WW10 BTD. Tel: 01-965
2041,

 PROGRAM
DUPLICATION

QUALITY CASSETTES. ANY LENGTH
ANY OUANTITY
PROOF TAPE BEFORE RUN
LABEL AND INLAY SERVICE

SENTINEL # PAUL » PENZANCE
Tel: 0736 731248

IF YOU REQUIRE quality BBC hard-
copies send 50p and cassette. 22 The
Squara, Cuttorpe, Chesterfield, p&p
Iree. Tel: Chesterfield 36935,

PUTER PROGRAMS COPFIED
cassette based only). Printed inlay
gards suppled i required. Minimum
prder 10 cassettes. Tel: M. G. Copies
glﬁ Recordings), Bumntwood (Statfs)

375 (24-hour answering service).

l MAGAZINES

COMPUTER MAGAZFINES. Over 200,
Decembar 1981 onwards, Fill in the
gaps In your collection. Large SAE for
list. YCP, 2 Woodland Way, Gosfield,
Halstead, Essex.

E,
DRAGON USER

To rmake thie most o vour Dragon you need
Dragon User — ihe independent magazing for
Dragon owrers To make sure thal you
receivé 3 copy of Oragon User regulardy
subscribe direct to us. A year's subscriplion
costs B8 for 12 issues or subscribe for two
years for £04.40 and receive a free copy of
gither The Working Dragon or Dragon
Bamesmasier (oversess rales availabie on
application), Send a cheque or postal order
made payabie o Oragon User, and aocompa
nigd by your name and address, o Dragon
Uiser, Subschptons Department, Oakfeld
House, Perrymoint Foad, Haywards Heath
Susses AH16 30H

WANTED

WANTED. Atari B0O 48K Tel: Colin
Mason 01-936 2742 (day) or 04873
424 (evenings).

WANTED
Ouality Games and utility programs for
any Micro_ All programs considered
imsiant cash plus royattes, on all
programs . sccepled with a wew o
destribution in UK, USA and Europe
Dream Software PO Box 64
Basingstoke, Hants RGZ1 248
Tel: Basingstoke (0256) 25107

WE PAY CURRENT RETAIL for Sin-
clair, Dragon, BBC Atari, Oric, in ex-
change Osborne, Epson, Pied Piper
Business Sysiems. Telephone for
quole. 48 Microcentras, Tel: 0285
67551

OSBORNE PORTABLE MICROS
brought, sold, serviced and ax-
changed. Telephone for bast prices.
48 Microcentres. Tel: 0295 67551,

S

L sSppmIng autnors for mew Lkes (o add 1o ‘HT

heghdy origimal 2nd successiul book range 1
Expenenced and firs! lime authors mre invvled i
submil manuscrpls, ideas of liglds ol mienest, §
Fill details of whel we can afer from David
Lawrence, Book Edilor, Sunshime, 12-13 Linle
Newport Street, London WC2R 300,

Sonshine Publishers ol Popular Computing and
| Dragon Liser

n = |

| RECRUITMENT

PHOENIX
SOFTWARE

Are looking for Machine-
Code Arcade-quality
games. We have an idea
which could make your
game the best seller in
Europe.

Send your program to

PHOENIX SOFTWARE
Spangles House
116 Marsh Road
Pinner, Middx.

or Tel:

01-868 3353
NOow!!!

URGENT

We urgently requirg for a8 nabonwide

rdailer, guality machina-code  Ancada

games, for Vic20 and Specirum
IMACHIEE,

Bas!t prices pakd for tha right programs

RAINBOW RESEARCH
288 HIGH STREET

PONDERS END, ENHELD, MIDDX

| BOOKS |

BARGAIN BOOK OFFER
A MUST FOR ALL
SPECTRUM USERS
SPECTRUM GRAPHICS
by Nick Hampshire

PUBLISHER'S RRP £5.85
YOURS FOR £5.95 (Mo exiras)

The book ihat shows you how fo ged
maimum potential from your mechene,
Em-ﬂnng use ol colour two and threa
dimensional shaps plolting — shape
scaling and stretching — shapa mave-
mantrotation — plofting  wsng  matnx
manipulation

Limited OMNer. Al Orders Recesved by
15th Movesmber £5.85,

Cheque'POs (Please print name and

addrass]. LK anly
JUST — ED.
58 51 Mary’'s Road, Weybridge,
Surray KT13 9PZ,
PS 100s of other tifles. Send for fres list
stating machine,

FOR SALE

ZXB1 KEYBOARD, full size typewriter
style, 42 full travel read magnet keys,
two shift plus space bar, ZX81 and
power pack fits inside 19in x Sin x 3in
case, only £25. Tel; D602 474973.
SWAP E165-WORTH SPECTRUM
SOFTWARE, including plenty of
games, books and magazines for ZX
Microdrive or £100 ono. Tel: Hom-
church 57487, after 5 pm

DRAGON 32 + joysticks + light pen +
£ 130-worth of software including hi-ras
cartridge, £200 ono. Tal: 01-571 4513,
batween 5 pm and B pm.

VIC PROGRAM AID, super expander
for sale or swap. Telephone for details,
price: Eddie (0442) B33820, after 5 pm.
VIC20 (UNEXPANDED) Galaxy
Adventure, send £2.50. 12 Derwent
West, Auckland, Co. Durham.

TANDY COLOUR COMPUTER 32K
ext, cassette, joysticks, software,
Donkey King, Wormhole, Polaris, efc.
Will sell separately, £300 ono. Tel:
031-667 4203.

COMMODORE 64. Brand new un-
wanied gift With Commodore 64 Pro-
grammear's Reference Guide and
Audiogenic machine code momior car-
tridge. Cost £277. Will sell for £232. Tel:
Leicester BS7268.

MAGAZINE: ATARI VCS, immaculate
condition, including combat cartridgs,
£60. Tel: 01-943 2932.

SHARP PC1211 + CE122 printer-
cassette plus full fibrary — financial,
stats, cardex, addresses, games, sic
Also Sanyo M1001 recorder, £100 ona
Part purchase considered. Tel: 061-
788 2408,

SPECTRUM 16K with E85 worth of
gamas and magazines. Only £120, Tal:
Sunbury B2918.

DATA DYNAMICS, 390 teletype with
integral tapa reader and punch, VWork-
ing order, £50. 19 rolls paper tape £10,
11 rolls printer paper £10. Tel: 0202
874496

BBC HOBBIT lloppy tape system with
own Ram plus seven 100K tapes,
value £180, sell £130, Plus many prog-
rams. Tel: Rayleigh 770027.
WANTED. Vic'Atari paddie’s, swap for
Vic software and cash. Telephone
Eddie for details (0442) B33820, after 5

pm.

VIC20 CASSETTE RECORDER, BK,
super expander, cartridges, 14 cassel-
tes, book, still boxed, £200 ono. Tel:
01-701 1806.

ATOM + BBC BASIC, 19K Ram, 5
Eproms, A(D — D{A, colour modulator,
much software, Philips cassette. All
cased, £180. GPBO mailrix printer,
£140. Alom disk pack, E200. Tel: Mel-
ton Mowbray 69118,

Computer Swap entries are li-
mited to 30 words, Either fill in
the accompanying lorm and send

Computing Weekly, 12-13 Little
Newport Street, London WC2R
LD or telephone (11-437 4343,

All software offered through com-
puter swap must be in orginal
condition and for private sale
only.

Warning: It is illegal 1o advertise
pirated software

COMPUTER SWAP

it to Computer Swap. Popular

COMPUTERSWAP

Please write your copy in capital letters on the lines below.
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VIC20 speech synthesiser, mother-
board (3-slot), super expander, books
and cartridges and games, £260 ono,
Tal: (0481) 54263 after 6 pm.

COMMODORE 64 + casseille CZ2N,
reference manual, plus faw books and
software, £220 ono. Tel: Mike Bristol
(0272) 826127, between 5 pm and 6

pm.

DRAGON 32 joysticks, £200 of soft-
ware, books and magazines, bargain
£220. Tel: 04946 3134 (Beaconsfield)
VIC20, C2N, swilchable 16K, cartridge
saver, threa cartridgas, 32 gameas and
seven carindges on tape, £1680. Tel:
Bradford 581566

Computer Swap

01-437 4343

Free readers entries to buy
or sell a computer.

Ring 01-437 4343 and give
us the details.

Spectrums for sale

SPECTRUM SOFTWARE: Timegate,
Penetrator, Cruising on Broadway,
Gulpman, Secret Valley, The Quest,
Spaectral Maze, all £3 each; Masterfila
48K, EB, or all for £20. Doncaster
(0302) 61672 after 6 pm.
SPECTRUM SOFTWARE FOR SALE
including: Hobbit, Jet Pac, stc, list
Tany Moran, 23 Egerton Road, South
Chorfton, Manchastar MZ1 1YP.
SPECTRUM 48K with about 100 top
games and ulifities (compiler etc), plus
compatible recorder, all boxed, as new,
plus magazines, books, literature, etc,
£199. Watlord 48855,
SPECTRUM, over 30 original games,
all as new, Including: Hobbit, Scram-
bia, Psst, Chess, Penetrator, Zzoom,
Zip-Zap, and many, many mora, %
ariginal price ovnco. Tel: 0734 697095
SPECTRUM AND ORIC software, un-
wantad programs, games, educational
«and utility, original and parlacl, many
bargains. List from: Tayler, 17 Pem-
broke Gardens, Holland-on-Sea,
Essex. First come, firsl served
FULLER MASTER UNIT lor Spectrum
with sound and speech synthesiser,
amplifier, joystick porl, betler casselte
interface and demo casselle, perfect
condition, two months old, bargain at
£40, Tel: 0324 20275,
SPECTRUM SOFTWARE FOR SALE,
originals by Imagine, Ulimate, Quick-
silva, Soflek, elc, eg: Zip-Zap, Molar
Maul, bargain prices, Send SAE lor list
to: Martin Malley, 40 Alma Strest,
Falkirk FK2 THD.
SPECTRUM SOFTWARE, 40 tttes
(£220), sall for £100 ono the lol. May
gplit or consider swap. Lea Cawley, 22
Darras Road, Gorton, Manchester M18
TPA,
SPECTRUM SOFTWARE, aboul £150
of latest games, sall for £45 — will not
splil. Tel: 01-574 4122 (London).
SPECTRUM AND ORIC SOFTWARE,
unwanted tapes, all onginal and per-
lect, games, educational, utility, at low
prices. List from: Tayler, 17 Pembroke
Gardens, Holland-on-Sea, Essex. Bar-
gains! Bargains!
16K SPECTRUM -+ Printer + 2 books
+ 5 casseftes of software, £100; 2
Machine Code books + tool cassette,
£40. Dave, 6909 607 evenings anly.
SPECTRUM SOFTWARE, =wap +
sell Chess [, Masterchess, Flight
Simulation, Space Raidars, Skiing, Jel-
pac, Psst, 3D Tanx, Manic Miner,
Dabris, Frenzy Panic Scramble, Pool,
A0 Painter, Ghost, etc, wanled Dav
Pac, Scrabble, VU3D, W.H.Y, Swan-
583 208840
16K SPECTRUM with leads and two
manuats Tel 01-452 7048 alter 4 pm.
ask for Razesh

SOFTWARE FOR SPECTRUM 16 +
48K, over £61.75, sell for £55, Conlact:
Steve M., 9 Mount Pleasant, Sherwood
Street, Warsaw, Notts MG20 OTF,
SWAP SPECTRUM 4BK. Two months
old, loads of software, Kempston joy-
stick, sound modulator. Worith £300 for
BBC “A" or "B" with cash adjustment
or sell for £230 ono. Tel: (0103) 061
BG1

SPECTRUM 48K (BOXED), £140 of
software, Including: 200M. Jetpac,
Hobbit, Manic Miner., etc, 5 months
guarantes, worth £270, sell for £195
Including two manuals. Phone: Wat-
ford 34178 after 6 pm.

ZX81s for sale

ZX81 48K SPECTRUM + 15 games
tapes, including: Manic Minor, Tima
Gate + £50 cassetle recorder plus 45
magazines, worth £300, sell for £150.
Tel: 0592 758080 after 5 pm.

ZXB81 16K RAM, console case, £70 of
software, plus manuals, very good
condition, E100 ono. Tel: 656 9367 ask
for Mark.

ZX81 + 16K + E100-worth of software,
8 months old, original box + all leads
and manual, sell for £60 ono, Contact:
Gary Threadgold, 5 Washington Drive,
Ewioa, Clwyd CHS 3RN,

16K ZX81 with mounted keyboard +
cassette, £50 ono. Call: 01-737 4852
after 6 pm.

16K ZXB81, Flle 60 keyboard, tape
recorder and batteries, home-made
storage plates, lots of quality software,
£70 ono. Tel: Denham B3361 afler 5
pm.

ZXB1 4+ 16K, 9 months guarantea, with
£90 ol soltware, including: Monster
Maze and Flighl Simulator, all leads
included for £80. 0272 511407.

16K ZX81 + 48K keyboard, leads,
manuals, software and magazines,
less than one year old, cost £100,
asking for £65 ono. Tel: 051-424 1935,
16K ZXB1 with manuals + leads + T80
of software, including: Hi-Res, worth
over £150, asking £39. Tel: Broad-
stome 684435,

16K ZXB1, William Stuant speech
synthesiser, DK'Tronics 4K graphics
Rom, four books, 28 magazines, File
60 keyboard, £B0 ol tapes, bargain al
£100. Tel: 01-204 7706 evenings.

Commodores for sale

VIC20 PROGRAMMERS AID CAR-
TRIDGE, unwanted gift, never used,
£28 including postage. Tel: 0274
41384 evenings, will eaxchange for
other software, whatl have you

VIC20 C2N casselle, supar expandsr,
16K Ram pack, joystick, E175 Tel:
Ruislip 35588, 8 pm,

WANTED BBEC MODEL A" OR “B"
or Commodora 64, Will pay E200,
£250. £150 respectively. Tal: St Albans
61203,

VIC20 + cassalte unit + 16K + supar
expander « £150 worlh of software +
2 joysticks and dus! cover and many
books and magazines, shll under
guarantee, worth over £500. sale price
£225, Tel: 01-551 2708

VIC20 cassette deck, 16K Ram (BK
maother board and further 8K Ram —
both swilchable), maching monilor car-
iidge + resetl swilch, software and
books, all excellant condition, £180
ono. Tel: Harpenden 62681

VIC20 + casseite deck, cartridges and
tapes, Including super expandar and
machine code monilor with many
gameas, sall for £250. Will split. Tel
Stubbington 5238

VIC20 + casselle + Arfon expander
with 16K. super expander, machine
code monibof, program aid, voice
synthasiser + gameas and books, £230
ono. Tel: Bridge ol Weair 680665, aven-
Ings

VIC20 cassette deck, BK Ram, super
axpander, guicksilva joystick, Hatl
Race, The Count, cartridges. cassette
games, all boxed, all for £250. Swap
for Atarl 400 4BK. Tel: Carlisle 44542,
VIC20, disc dnve, good conditon,
guaranieed, few discs, £150. Tel: 01-
574 4122

VIC STARTER PACK. What about
axpensiva add-ons, solware? £3595
buys you my Vic system with £700 of
softwara, Tel: D384 57360 for datalls.
COMMODORE PET 4016, & months
old, £400 ono + software. Tel: Rock-
ingham 771225,

VIC20 with C2M cassetle, BK Ram
pack, 3 Adventure cartridges + 2
Adventura tapes, the programs Hel
Guid, Vic Revealed + varnous other
books and a joystick, £200. Tel: Hud-
dersfield 641776.

VIC20, games casseltes from HF for
the unexpanded Vic: Amazer and Astro
Strike, £2.50 sach to A Cope, Hall
Farm, New Road, Dilhorne, S-O-T,
Staffordshire, ST10 2P0,

VIC20, + cassalta unil + joystick, 16K
Ram expander, super expander + 7
cartridges + 19 tapes + magazines =
books, £200 ono. Tal; 01-351 4857,
VIC20, + CZN, BK Ram, joyslick, 2
ravision pack, gefting acquainled +
m/c books, 7 casseties, Including Arca-
dia, Vic men alc + much other sofi-
ware, £150. Tel. Blackburn (0254)
55364,

Dragons for sale

DRAGON 32 + joyslicks, over EB0 of
soltware + books + 3 Dragon User
magazines, worth over £260, bargain

al £180 ono. Tel;
852259

DRAGON 32, boxed, as new, manual,
psu, all leads, alc, including all Dragon
Users books, cassetles (Frogger and
Champions), value £220, quick sale
£160 ono. Tel: Morthwood 28204
DRAGON softwara for sale or swap,
Talking Android Attack, Cuthbert Goes
Walkabout. Planet Invasion, Space
War, Frogger, E6 each or swap for J.
Morrison Microdeal or Programmers
Gulld software. 44 Paxton Road, Tapl,
Derbyshire S41 0TN

DRAGON 32 4+ games lapes, elc,
£140, Tel: 01-387 9449,

DRAGON 32 software lor swap or sale
{private sala), Tel: 021-707 0083, after
3 pm.

DRAGON 32, plus casselle leads,
manual, £18 books, all Dragon User
magazines (including Oclober), small
quantity software (including “Quest’),
£150 ono. Tel: 0704 822722 evenings.
DRAGON 32, with joystick, as naw,
€145, Twelve games including Donkey
King. tour Adventures plus Forth and
books plus six blank casselies (s5&2ail-
ad), cosl £140, sell lor £45. Tel: (061)
9898 5711,

DRAGON, two weeks old including
potentionmeter |oystick, Android
Attack, Marocco Grand Prix, 50 maga-
zings, excellent condition, parl ax-
change for BBC or swap lor CB.M. 64
Call 24 Borough Road. 5t Helens
DRAGON 32, boxed, 6 months. old,
hardly used, some software, Sanyo
cassaite recorder, 2 new sets of leads,
manual, back numbers of PCW, £179
ono. Tel: 01-574 0051 ask for Sonny
DRAGON 32 + magazines + soft-
ware, also language book, total value
£230, must sell all together, £160. Tel;
061-969 0690

DRAGON 32, & monthns old, hardly
used, £150 ono. Tel: 01-574 0051
DRAGON 32, £BO-worth of software,
joysticks, books and magazines, all for
£150. Tel. Bristol 675110 ask for Mark
aflar 4 pm

DRAGON 32, |oyslicks, £285 of sol-
ware, books, cosl over £500, sell for
£240, Paul Wallace, Orpington 28104,

Leads (0532)

Ataris for sale

ATARI BOD, 4BK. manuals. joystick.
£285, Tel; 01-560 7749

ATARI VCS plus paddles, joystick and
four cartridges. New E£170, sell £50
Tel; Vince 01-B86 2931 after 5 pm
Delivery in London ar posl elsewhera.
ATARI VCS with five cartridges plus
paddles and joyshcks enclosed in a
wooden slorage box. Hardly used. Will
sell for £30 ono. Tel: Scunthorpe
(0724) 762748, alter 5 pm.

ATARI 400, Basic cassafte recorder,
games and manual, £120. Tal: Bow
Heath 57278 -
ATARI CONSUL AND PADDLES and
joystick + 11 cartridges including
Space Invaders and Asteroids, 150 or
exchange for Vic20 software. Tel
Southend (0702) 520460 alter 5 pm,
ATARI VCS joysticks, paddies plus
nine games, £120. Sinclair Mini TV, 2in
screen, battery operaled, £35. “'Boris™
Chess computer, £25 or swap lot for
computer. Tel: Accringlton (0254)
25117 evenings.

ATARI VCS -+ three tapes Including
Space Invaders, Asteroids, Cham-
pionship Soccar, £80 ono. Tal: 01-859
0252

ATARI 400 4BK for 10 program recor-
der, £120 worth of games including
7777 2049, Defander Back-Up, Quick
Shot, plus Atari joystick, excellent con-
dition, still boxed, £280. Tel: 01-550
0806 after 6 pm.

ATARI COMPUTER + joystick + pad-
dies + lots of games soltware. Tal,
Hemel Hempstead 57316.

ARCADE MACHINE DISC, £30, Alan
400/32K including Basic, £85, 410 re-
corder £30, Defender 2049 £15 each
Tal; Paddock Wood 4240
SPECTRUM 48K, printer, Kempston
joystick, £150 of software, in case,
blank tapes, £150. Tel: Worthing
680135 (6 pm)

ATARI 400, with manuals, Basic lan-
guage cassetle unil + 2 joyslicks, wanl
£160. Tel: Birmingham 581553, any-
time.

Tandys for sale

EG 2000 Colour Genl, 5§ months old,
hardly use, quallty software, value
£275. Will sell for £175. Tel: Tunbridge
Walls 20781,

TANDY BOOKS. Going ahead with
aextended Colour Basic £3, Computar
In Basic for Everyone £2, TRS Pro-
gram Graphic £2, TRS B0 Program in
Style £2. Tal; Rustington (09062)
72845

TANDY TRS 80 colour compuler 16K
EXT Basic + Cassette Recorder +
joystick + E£100. Soltware. Rainbow
mags and manuals for a BBC B. In
good condition, Tel: Bittary, Nr Bristol
Tel: BBE 5478 (aftar & pm).

GENIE 1, 16K + b'w television +
printer interface + software + bookS,
£120 ono. Tel: 0272 B42839.

APPLE 2, 2 disk drive, silant type
printer, colour monilor + software,
excellent condition, £1.200. Tal:
Chelmslaord (0245) 263655,

APPLE 2. Euro plus, perfect condition,
4 months old, E295 for a quick sale,
Tel: 01-207 2815 (home) or 207
5840

INTRODUCTION TO BASIC (Vic20)
parts 1 and 2 for sale. Boxed, tapes,
slentl, immaculate condition, E20
Also issues 1-30 Personal Computar
News, perfect condition, only E7.50
ono, Tel: Stanford (0375) 676319,
TRS 80 MODEL 1, leval 2, 16K, good
condition, all leads, manuals, plus over
£80 of software, £150 ono. Tel: 01-643
2847 (after 5 pm),

ORIC 48COMPUTER with soltware,
£96 Please phone Hornchurch 57881
{alter 6 pm).
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WANTED. Specirum 16K, new ver-
gion, Phone: B403610 aler 5 pm
PHILIPS video pack Seven carlridges
— Fraedom Fighter, Pinball, Casmic
Conffict, £75 ono. Phone: 01-223 3636,
WANTED. Tandy SGF or Seihosha or
similar printer lor Dragon 32. Phone
021 3268501

WANTED. Spectrum for a brand new
Oric 1 with lapes. Tel: 237 7975. Call in
alternoons

WANTED. 48K Spectrum Il In good
condition, with'oul S'W, for under £85
Tel: 0902 343819 (evenings only)
WANTED. Spectrum 48K, willing to
pay around EBD, must be under
guarantee, without extras. Tel: 01-574
4122 batwaen & pm and 9 pm
WANTED. Science of Cambridge Mk
14 micro, working or nol, Detalls 10
Mike Marcieca, 42 Barons Gourt Hoad
Penylam, Carditf CF3 7DG

WANTED. ZXB0 (eighty), working £12
or not working £6, plus your poslage
paid. Tel. Ringwood (Hants) 77738
after & pm.

WANTED. Colour portable In &x-
change for a black and while portable
and multi-colour sports TV gama. Tal
Billingham 551049 after 4 pm, ask for
Pater

WANTED. BBC "B with disc dnve
plus £230, will exchange my R-
registration Ford Escorl for more in-
formation on car, Tel: Selton 313
iNorthumberland), Nr. Mewcastle, call
any time

WANTED. 32K upgrade or Kempston
joystick interface for Spectrum. Swap
gither for Armageddon, Ostron and
Arcadia or will buy. Angus Applaby, 74
Charlas Avenuea, Arbroath, Scolland.
SWAP VIC SUPER EXPAMNDER for
16K Ram Vic20. Tel: 0632 B23297

after 1.30 pm

SWAP TIMEGATE Scizoids, Metaor
Storm, Space Intruders lor very good
condilion Hobbit, 44 Woodland View,
Stratton, Strawless, Norwich, Write
firsl. Abersolt or Psionforth. Cash or
SWAD,

CALLING ALL IDIOTS, swap £1, £5,
E10, £20 notes for a piece of papar with
computer writtén on. SAE plus money
to W. Mitchall, Highmoor Housa, Green
Lane, Melton, Lincoln. (Spectrum vear-
sion available)

SPECTRUM OWNER to swap cassal-
tes, aspecially wanls education or utili-
ties, but doas want games, Tel. 0342
26569. after 4 pm.

SWAP SPECTRUM SOFTWARE,
over 40 orginals including Hobbit,
Scrabble, Zues Assemblar, Forth, hi-
soft Pascal or 75% cost for lists. Write
or call alter 4.30 pm, Flat 24, Ketlaring
Court, Thomion Heath, Surrey
WANTED: 4BK Spectrum, nol mora
than £100. Tel: Isie of Man 0624
26755

WANTED: MURONET 800 ADAP-
TOR, suilable for Spectrum. Any condi-
ton. Tel: 021 328 4474

For sale

FULLER SOUNDBOX FOR SPEC-
TRUM, as new, also including joystick
port and demo tape, Full instruchions,
E20. Tal; 0268 27054 (anytimea)

SWAP VIC20 Adveniure cartridge,
Pirate Cove for Vudu Castle. Tel J
Gillesple on 01-653 7086

VIC20 SOFTWARE TO SELL, Crazy
Kong. Telly Monsters, O level casset-
tes. maths 1, maths 2, English lan-
guage, chemistry, books, Zap Pow
Boom, Vic Revealed CBM 64 software,
1o sell or swap, Monopoly, etc ollers
Tel: 021-440 5280

LYNX 48K, naw for Oric 48K, Pyatl, 23
Arundel Drve, Ormpington, Kent, tel:

<

VCS

VIC20
INTELLIVISION
ATARI
COLECOVISION

20281 alter B pm
—_— = \

400/800

& Latesl compulér
Amernca

* Mew lilles added weakly

# Fasl reliable service

* Lile membership now €10

& Fortmighily or monihly hire

gamas from

L CARTRIDGE LIBRARY

AUTHORISED DEALER

Join now on money-back approval, or send SAE for delails, Plegse slate
which compuler video gamas machine
ToamM.D.M. HOME COMPUTER SERVICES, DEPT 5
<0 MAPIER STREET, NELSON, LANCS BBS9 OSN
OR PHONE D2B2 697305

* 2-way postage included in hire
charges — 2 weeks £3. 4 weeks
ES

* Discounts on purchazses for
mambers (nardwarg and soh-
WAra)

ORIGINAL TAPES for sale including
Zzoom, Tranz-Am, Psst, Cookie, A +F
painter trader Robon Jumping-Jach,
Cater-Piltar, Timegate. Espionage Is-
land. Tel: lain alter 5 pm Sunderland
493377

INGERSOLL multi-colour sport colour
TV gama. Sell for £15-20 (private sale)
or swap for Crazy Kong 16K plus any
other Vic game. Tel. Billingham
551049 (after 4 pm)

DRAGON software, 20 ditferant tapas,
moast popular titles, £5 each or £75 the
lol. Tel: 0582-80796%2 (after & pm,
private sale)

ORIC 48K, brand new, immaculale
condition, £30, software included, only
£130, Tal: 0255 4295884 (Clacion)
SWAP PRINZ-TRONIC micro 5500
colour TV game and matal detector for
any Spactrum, Tel: Ipswich 41241
{Paul) between S5 and 7 pm
SPECTRUM ownar would Hke to ax-
change lapes 16K or 4BK. Tel:
waekend Alan 01-570 1546

SHARP POCKET COMPUTER PC-
1500 and four-colour printer/cassethe
inlerface complete with instruction
manuals and carmying case, £170 ono.
Tel: 01-802 1280.

LOTS OF VIC20 SOFTWARE to swap.
Hing 0743 60890 after & pm and ask
for Michaal.

SPECTRUM SOFTWARE fo swap or
sall, also wanled T1-99/4A joystick, will
pay £10 ono. Tel, Homchurch 57487
SALAMANDER Dragon Trek for Dra-
gon 32, retall price £9.95 lor guick sale
£6.50 excellent condition, still in origin-
al packing. Tel: 0636 B14743 and ask
for Richard

BLACK CRYSTAL, Monopoly gams,
High Noon, Spectrum software pack,
Cambridge colour collection, collectors
pack, club controller will swap for othar
Spactrum  software. Keith, & Waesi-
bourne Terrace, Dodworth Road, Barn-
slay, Yorks.

ADVENTURE

Micro ZX Spectrum 16K
Adventure Planer of Death
Problem [ cannot get oul of the
maze. or press any buttons in the
lift, space ship or control room
Name Howard Freeman

Address Fordvke Hoose. Linle
Hale, Slealord, Lincolnshire
NG34 UEA

Micro Spectrum 458K

Adventure Velnor's Lair

Problem How do [ get past the
crevasse, also where 1s the plank
ol wood hidden?

Name Rodney Kirsopp

Address 51 St Clement’s Drive,
Leigh-on-5ea, Essex

Micro BBC A 32K

Adventure Adventure 2N (Foil-
Rade Lid)

Problem (1) How do vou ger past
fierce snake? (2) How do vou get
o the tower with the huge-eved
guard? (3) How do vou get inro
the room with ledges?”

Name John Price

Address 85 Rawlinson Lanc.
Heath Charnock. Chorley, Luancs
PR7 4DE

Micro Spectrum 48K

Adventure Kmighi’s Ques!
Problem How do vou chimb the
glass mountain’

MName Fawl Graham

Address 2 Ash Grove., Rode
Heath. Stoke-on-Trent, Stafls

:l“""“"“IIIIIIIIllIlI-IIIlIlIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIHIHI“"H""":

clubs and user groups.
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ADVERTISEMENT

BEHIND THE SCENES AT PEAKSOFT

SCOTTISH HOME COMPUTER
AND ELECTRONICS SHOW
11th—13th November, 1983

in the :
Anderston Exhibition Centre, Glasgow

Software stands from £60. Main hardware suppliers
represented. The ideal chance to market your
product through a professional show. Free stands to

For further details contact: Trade Exhibitions
Scotland, 53/55 Commissioner Street, Crieff,
Perthshire. Tel: 0764 4204/3312.

-
e L R et o
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7 Hawthorn Crescent
Burton-on-Trenl. 0283 44904

RIGHT, THIS IS THE IDEA,
BEHIND THE NEW GAME
| DEVELOPED

You HAVE To GET FRoM
Ao B & AT ANYTIME
BLOOD-SUCKERS CAN
JUMP ON You

AS YouU GO ALONG you
GATHER FoiNTS WHICH
THE BLOOD SUCKERS T
OFF You WHENEVER THEY
FEEL LIKE T

| CALL THE GAME
‘H-M. INSPECTOR oF TAXES'

Producers of Champions!, Britain's greatest football management game, for the Dragon 32, BBC B, 48K Oric, 48K Spectrum and Electron, £6.95.
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Will Make A Duplicate Of
Virtually Al| Software. If

vou have ever hnught a prog
ram,you need l{npy Kat to

proteact jﬂur‘* investment.

ONLY £3'95tinciludes a free

‘Program examine’
SEND TO routine)

82,CHURCHWARD AVENUE,
SWINDON, WILTS

TOP NAME SOFTWARE
AT ROCK BOTTOM
PRICES
MANIC MINER

ALL IMAGINE TAPES (inc ZIP ZAP,
ZZOOM BEWITCHED, etc)

Send Cheque/PO with order or SAE for full list to

SHEENSOFT (DEPT PCW
1 THE PARADE, LOWER RICHMOND ROAD
RICHMOND, SURREY

Tel Enquiries: 01-878 0530

T — -
I" o il
oy Sy
L " o | @
» -
s @

“N AH TZE

: "":' For 2 to 6 players

-I-

VIC20 v s
CHEQUES/POs lo NAME
HELANA ADDRESS

65 CAMELOT HOUSE
L SALISBURY ROAD

LONDON N8 9TE

Enclosed £4.95 inc P&P

NOW!! DELTAS FOR DRAGONS

Tha smaooth control of 8 Voltmacse DELTA sprung return joystick &5 now availabla to
Dragon owners. Called the DELTA 3D It 5 & cul down version of our DELTA 148
handsel Tha same robust ball and sockel jainted joystick bul with the haypad blanked
off 1o leave & choice of one of thres fire butions
e B e e el o ol e e e < e i TS E10.00 each
or £19.50 per palr
Sevan-day manay back guaranies if not satistied
Price includes p&p and VAT

VOLTMACE LTD, DEPT PCWN, PARK DRIVE, BALDOCK, HERTS

Made in Ehgland Lallars welooma

al the laciory — Monday to Friday

Trade terms availabla.

ViS4

ede——
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HIRE A CASSETTE
FOR YOUR MICRO

Prices from just 65p per week (minimum two weeks) when
you join our library for just £8 per annum (less than the
price of some tapes). Thirty days money back guarantee.
Our lists are increasing all the time.,

ALSO buy tapes from leading manufacturers at DIS-
COUNT prices when you join our club. We are ALWAYS
looking for new tapes AND ideas. If you have written a
program why not let us market it for you? Royalties paid for
good cassettes!

Send now to SYLVIA at:

FRIENDLY SOFTWARE HIRE LTD.
27 CONIFER CLOSE, WHITEHILL, BORDON
HANTS. GU35 9DH

C.CS.LTD.

SOFTWARE
URGENTLY REQUIRE

GAMES PROGRAMS OF THE HIGHEST QUALITY
FOR THE SPECTRUM, ORIC, VIC20, COMM 64, BBC
Cash payments or royalties

Send your masterpiece, in the sirictest confidence to:
C.C.S. Ltd, Saffron, 174a High Street,
Hornchurch, Essex RM12 6QP. Tel: (04024) 75613.

PROGRAMMERS!!
Are you hell bent for recognition? Then contact Satffron

athedral
ottware

£4.85

FAADE EROUEIES WELC Tslif
[ M RTUS DO DUNT

S s st I GOMING
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PROGRAMMED

bﬂ Commodore 64 is an ex-
sllent machineg with poor
ocumentation and poor
asic. Books teaching the
diments of the machine have
E¢:1n1u an almost mandatory
pplement to the manual,
Computer programming
with the Commodore 64 seems
0 cover almost evervthing you
ould wish to know about
asic programming of the
commodore and is well iHus-
ated with charts and dia-
rams.
Perhaps the most suprising
g about this book 15 the
ice £2.75 — haven’t Hodder
nd Stoughton been told that
ymputer books have to cost
3.95 at least?

Computer Programming
with the Commodore 64
e £2.75

icro  Commaodore 64

upplier Hodder and Stoughton
PO Box 712

Dwunton Green
Sevenoaks, Kent
TNI132YD

e e o
TRIP FOR TWO

v name is Uncle Groucho -
ou win a fat cigar. Well,
no, my name isn’t Uncle
Groucho but Automata's
Dgram’s name is (if you see
what I mean).

Understanding the above

fparagraph may be a good

guide to your potentiil success
at the program of the same
name (as the Marx brother
and as above),

CGiroucho the Marx brother
also Groucho the animated
icomedian in Automata’s

game. You follow him from
town to town as you (ry Lo
guess the identity of various
hidden personalities. For each
personality you guess correctly
(all film stars), vou get a clue
to the real Hollywood perso-
nality who forms the basis of
the prize that's on offer — a
trip for two to Hollywood.

A quick play suggests that
Groucho is well up to Prmania
standard and is full of the
dubious programming, great
jokes and ideas that made
Pimania such a winner. Oh
yes, the hit single on the re-
verse side is wonderful!

Program My name is Uncle
Groucho - you win a fat

cigar
Price Ll0
Micro  Spectrum 45K

Supplier Auromata
63 Osborne Road
Portsmouth
Hants POS LR

REDEFINED

Picture Writer 1s an extension
of the standard Dragon Basic
which is supposed to improve
the graphics capabilities of the
machine.

Text is displayed directly, so
that it can be mixed with
graphics, Other facilities allow
text to be scrolled over
graphics or text and graphics
to be individually cleared,

In addition, the whole
keyboard can be redefined and
the new characters saved for
future use,

Program Picture Writer

Price £10

Microe  Dragon 32

Supplier Rampage Software
32 Brrehwood Dinive
Wilmington
Dartlord
Kent DA2 FNE

L TR e
DAN DIAMOND

It had to happen. There | was
knocking out new releases on
my typewriter. the kind of
machine an elephant would
find easy to use. and 1in comes
this guy with a sack.

“Wanna parcel, mac?” Who
does this guy think [ am —
Santa Claus? [ could tell he
wasn 't one of the Popular statf
— he had shoes on his feet.

“OK.” I say; it wouldn't be

the first time curiosity got the
better of this cat.

The parcel was a blast with-
out a bomb. Diamond 15 back.

That's Dan Diamond to you.

Seems like the dude returned,
he got out of Franklin's Tomb
but now he’s Lost in Space.
What's that they say about
frying pans and fires?
Diamond’s still working for
Salamander Software and his
adventures in space are, as
with Franklin's Tomb, graphi-
cally illustrated in a manual
that comes with the cassette.

Program Lostin Space

Price £49. 95

Micro  Dragon 32

Supplier Salamander Soltwiire
17 Norfolk Road
Brighton
East Sussex BN 3AA

RACE TRACK
(icROS Maurice

J Morrison Micros has a repu-
tation for providing good gual-
ity machine code games for the
Dragon.

Its latest release for the Dra-
gon are Maurice Minor and
Crusader — the latter is a
seven-stage arcade game in-
volving scaling walls and
swinging across pits avoiding
deadly scorpions and devilish
dwarfs,

Maurice Minor i1s a racing
game with some unusual fea-
tures. You accidently find
vourself on a race track whilst
out driving in vyour Morns
Minor, your only chance for
survivil i1s to join all the other
racing cars in their race and try
to win. There is an added
problem in that your car is
gradually falling to pieces —
can you cross the finishing line
before the final bit drops off?

Program Maurice Minor
Price L6.95
Micro  Dragon 32

Supplier J Morrison Micros
2 Glensdale Street
[Leeds LS9 O1T

MACHINE CODE

Taking the view that the sub-
ject of machine code on the
Spectrum 1s too great a subject
for one book, Interface has
tackled the subject in two —
volumes one and two of Spec-
trum Machine Code made
Easy. '

The first book covers rough-
ly the same area as the other
machine code books on the
market, ie, basic information
on counting in hex, registers
and simple programs.

Its complementary volume
looks more closely at the Z80
and deals with jumping re-
latively, Anding. Oring. loop-
ing with double byte registers.
Rom interrupts, etc.

An appendix includes Z5(0)
mstructions and mnemonics,
system vanables and a list of
flags.

Book Spectrum Machine
Code made Easy Vol |
and 2

Micro  Spectrum 16/48K

Price £5.95 (per volume)

Supplier Inferface Publications
44-46 Earls Court Road
London WS 6EJ

FRENCH TEST

Salamander — best known for
Dragon software — has, in its
latest group of releases, con-
tinued a gradual move into
BBC programs with a utilities
package, a flight simulator and
French Tutor.

French Tutor is intended to
provide both reference and
testing on various aspects of
French. The program has a
dictionary of around 1,000
words and can test vocabulary,
idioms and up to 20 irregular
verbs,

There is also an option to
create your own files for tests
and storing them on tape. All
accents including circumflex,
grave, acute and cedilla are
included and the program is
compatible with all BBC oper-

ating systems.,

Program French Tutor

Price £9.95

Micro BBCBH

Supplier Salamander Software
17 Norfolk Road
Brighton

East Sussex BNT3AA
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OFTUWARRARE

It was victorious on the Vic
and daunting on the Dragon,
now it's likely to be sublime on
the Spectrum. What is it?
Why, Gridrunner of course.

Gridrunner is vaguely like
Centipede, except that it is
made more difficult by roving
spaceships that patrol the
fringes of the screen taking pot
shots,

Although it doesn’t boast
the kind of spectacular
graphics Spectrum owners

might expect from say Ulti-
mate, it's not difficult to see
why Gridrunner is so success-
ful — it's very addictive.

There is no time to relax —
from one direction or another,
you are always within mo-
ments of attack. Expect
bruised fingers.

Program OCridrunner

Price £6.95

Micro  Spectrum [6/d5K

Supplier Cuwicksiva
13 Palmerston Road
Southampton
Hampshire SO1 1LL

DOOMED

Just what 1t 15 possible to fit
into 3K seemed to change
radically when Imagine swept
into the Vic market with
Wacky Waiters and Arcadia.

Imagine's latest release for
the Vic 1s Bewitched and again
it will work on the unexpanded
machine,

The screen displays a maze
— haunted labyrinths vou
have been doomed to roam by
the evil magician, Mordread,
Escape is nearly impossible,
but there is a way out. The
screen shows the maze, spht
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into three layers by doors, The
doors are coloured, as are four
keys located at the top of the
screen. Matching the colours,
you must open the doors and
escape.

As, using the keys, you find
your way through the maze,
the minions of Mordread are
unleashed. increasing their
numbers as you progress. In
order to try the next key you
will have to run up the maze
avoiding ever more baddies, as
you get further down the maze
s0 the run for the next key gets
longer.

Program Bewitched

Price £5.50)

Micro Vic2(

supplier [magine Software
Imagine House
5 Sir Thomas Streel,
Lrverpool,
Merseyside L1 6BW

LINKED

DEATH MINES

.

Death Mines of Sirus is the
first in a projected range of
programs from Phoenix Soft-
ware.

The programs are based on
a novel idea — each package
contains two cassettes, the first
being an arcade-style game,
the second being a graphics
adventure.

The two programs are link-
ed in a clever way, the arcade
game contains clues to the
adventure which are revealed
as you begin to master it — 1n
fact, the arcade game contains
the. most important informa-
tion of all, how to start the
adventure in the first place.

Death Mines of Sirus for the
Dragon has, for its arcade
part, a very good machine
code version of Lunar Lander
which involves not only land-

ing but also avoiding various
meteors along the way,

Although the game 1s addic-
tive and enjoyable in its own
right, it also gives you the
initialising code for the adven-
ture if you get a good enough
score.

Assuming you discover the
code, vou can begin the adven-
ture which is illustrated with
graphics, sounds and short ani-
mated sections. Although the
response (o the wvarious
prompts 15 single key i most
cases, the adventure i1s never-
theless well above the usual
Dragon quality.

Both sections are therefore
impressive in their own rights
and most Dragon companies
would probably retail either
part of the package at around
8 — which makes it excellent
value at £9.99 for the two
sections, Similar games for
other micros including the
Vic2() and the Spectrum can be
expected soon.

Program Death Mines of Sirus

Price £0.99
Micro  Dragon 32
Supplier Phoenix Software

Spangles House
116 Marsh Road
Pinner
Middlesex

WILD WEST

CGunsmoke for the BBC model
B is a 3D simulation of a wild
west gun hight.

The program, by Software
Invasion, depicts the high
street in a wild west town,
From the doors of the shops
and houses appear up to 16
deadly gunfighters.

You must control a lawman
and fight off the bad guys until
you have saved the day, or
bitten the dust.

Program Crunsmoke

Price £7.95

Micro BBECH

Supplier Software Invasion
50 Elborough Street
Southfields
London SWIS 3N

New Releases is designed lo
let people know whal software
is coming on to the market. I
you have a new game or ulility
which you are about lo release
send a copy and accompany-
ing details {o: New Releases,.
Popular Computing Weekly.
12-13 Little Newport Sireet, |
London WC2R 3LD.
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Mechanical
ideas

n a column such as this the writing part is
a piece of cake,

The difficult bit is finding something to
say. Getting the original idea.

Writing games software is similar in
some ways. It is also supposed to be a
creative process.

Virgin Games is — so we read (Popular
Computing Weekly, September 29) —
changing its approach to the software
market. Virgin, remember, have not been
as successful as was hoped when they
first launched the company. Why? What
was the reason for this relative lack of
success?

Most people will tell you the reason is
quite simple, many of the games were not
good enough. Virgin originally collected
the games together by advertising for
individuals to supply games. Some were
not very good, and Nick Alexander (man-
aging director) puts this down to the fact
that the programmers were just enthusias-
tic hobbyists.

| don't think | agree. The main reason
why some of the games were not success-
ful is surely the choice of the games in the

first place: quality control in selection
process.
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Virgin apparently place the blame else-
where, and Nick Alexander seemed to
suggest that time is running out for the
gifted amateur.

Virgin are now developing a system with
a multi-user minicomputer, running ad-
vanced program development software.
Programmers are apparently to be
appointed from the computer courses at
the country's top universities (when | read
that in the original report, | laughed aloud).

S0 now we have an advanced system,
designed for program development. All
that is missing is ideas.

Give me the idea — give anybody who is
reasonably competent the idea — and the
program will be developed. The writing of
programs requires some skill, but it is
certainly not impossible. With the correct
development software it is made even
easier.

Ideas cannot be mechanised. If they are
mechanised — they become mechanical.

The reason why certain games are nof
successful is sometimes the poverty of the
writing, but more often than not it is the
tattiness of the idea.

| have seen many games which have
brilliant effecis in graphics and sound but
which are so boring that all the machine
code is wasted.

Though | am not a great adventure fan (|
always seem to end up with a Bridge over
troubled water), | usually find text adven-
tures the most satisfying — the effects
have to come from the ideas.

Virgin Games and many other com-
panies seem to have reached a situation of
over-kill,

When they have all these fantastic
facilities, they will still need the ideas —
and the enterprising individual will still
have a place. |

Boris Allan
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A binding problem

Puzzle No. 79

| popped into the printers the other day to collect
some pamphlets.

Jack was packing up some hefty volumes.
“There must be quite a few pages in those
books,"' | remarked.

“Well," he said. "'This is nght up your street,
becausa | happen to know that the number of
pages in each book is a perfect square, as is the
number of pieces of lype that | needed to
number all the pages.

"'l bet you can't answer that one.”

It was only later that | began working on the
problem. Discounting the obvious answers of 1,
4 and 8, | was able to work out that if there had:
been 144 pages it would have taken 324 pleces
of type to number them (there are 324 digits in
the numbers 1 to 144),

However, the books were certainly larger than
this. How many numbered pages were there in
each book?

Solution to Puzzie No. 74

The sum is an alphametic in which letiers
represent digits. As there are nine different
letlers, and we are told that zero is not presant,
then each digit must appear once and once
only.

Thus, the smallest value possible for 'EIGHT

is 12345 so 'FOUR' must lie somewhere
between 4123 and 9876.
10 FOR N = 4126 TO 9876 STEP 2 20 LET N§ =
STASNMWFORA=1TO3IMFORB=A+1TO4
50 IF NS(A) = "0" OR N§(B) = "0" OR N3(A) = N§(B)
THEN GOTO 21060 NEXTB TONEXT ABRLET Z =
N+39LETZE=5TREZ1 FORA=1TO 4 110
FORB = A + 1 TO5 120 IF 2§(A) = "'0" OR Z$(A) =
Z3(B) THEN GOTO 210 130 NEXT B 140 NEXT A 150
FORA=1TO4168 FORB=1TO 5170 IF N3{A) =
Z5(8) THEN GOTO 210 188 NEXT B 190 NEXT A

This gives the answer of:
17496/5832 = 3.
Winner of Puzzie No. 74

The winner is: M. Madelin, Five Acres Close,
Lindford, Bordon, Hants, who receives £E10.
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BBC" ZXBE1* Dragon Vic20
1 (1) Plansioids (Acomsoch) 1 (B) Football Manager [Addictive Games) 1 (7} Night Fii (Salamandar) 1 1:1] Grid Rumrsr iLiarmasoh
2 |2} Snapper [ Acormsof 2 (1) Flight Simulaior [Pgion) 2 (1} Ring Earhﬁam. (Wintarsoh 2 Arcadia Imagine
3 (4} Killer Gorilla (Program Power] 3 (3) Espionage lsland {Artic) A (B) TEltmgArI:lrr:m;l Attack  (Microdeal] 3 Catcha Snatcha Imaging
4 (3} White Knight Mk |i (BBC Soh 4 12] Space Raidars [Psion) 4 (3} Cuthberi Goes Walkabout (Microdeal) 4 }5 Wﬂl:lqr Wailers {Irrmginu
5 [—] Philosopher's Ouest {Acomsolt) & Scrambls (Cuicksilva) 5 [—) Spaca War Microdegl) 5 (Bug-Byte
6 Hnﬂﬁ' {Acomsolt) 6 ﬁ 1K Gamas {Artia)t 6 (5 Champhons {Peaksofi} 6 [ (Audingenic
T 1-—,| Dr Who, The First Adventune 7 {5 Fanln:jl Games (Psion} 7 18} Mined Ouw (Cuicksilva) 7 {ll Eh‘!f Hawk ﬂlw“
(BBC Soft) B (9) Sh (Aticy 8 (—) Dragon Fly (Hewson) 8 (—) Home Offica {Audiogenic
8 (=) Arcadiana ans_uﬂ:] 8 (6} Dw I'I:IH [Cruckaihea) 9 (4] Shutths (Microdaal) 8 {—} Antimatier {Habbi)
8 (5) 30Bomb Alley  (Software Invasion) 10 w:u 1K Chess {Aicjt 10 {10) Franklins Tomb {Salamander) 10 (2} Wizard andt s Princess
10 (=) 747 Fhght Simulatos (DACC) “Al run in 16K ex whare shown + 1K {Figures compied by Boots & Co, London) (Melboumea House)
*All Model B, (Figures comphlied by Boots & Co, Londan) (Figures compiled by Boots & Co, London)
(Figures compiled by Micro Managemant,
Ipswich 0473 59181)
- Atari
{4) Flight Simulation (Psion)” Books 1 (—) Biué Max (Showcasajt
2 (=) Zzoom (imaginal™ 1 (1) Advanced User Guide for the BEC Micro, Bray. Dickens and Holmes 2 (8] Empire of the Overmind {Avalon Hill
3 (5} Tranz Am (Uitimata) (Cambridge Micrs Censre) 2 (4) Zom 1 (Infocom
4 (—) Zip Zap {imagine)* 2 (2) BBC Micro Book, Basic, Sound end Graphica, McGregor and Wait {Addison-Wesley) 4 (—) Diamonds {Englesh
5 (2) Jot Pac (Uimate) 3 (5) Complete Spectrum Rom Disassembly, Lagan and O Hara (Melboume House)  © () Bug OH (Adventure Internationa
6 (—) Kong (Ocean)® 4 (—) Commadone 64 Exposed, .B.nrm {Malboume House) 5 |—) Arcade Machine {Broderbund)
7 (—) Transylvanian Tower 5 (—) 6809 Assambly Language Pr mmq.l‘.mrr.rhﬂf {Osborna) [ (—) Preppie (Adventure International
(Richard Shepherd)® 6 (3) Spectrum Hardware Manual, (Melbourne House] B {"F Wing Man (Microprose)
8 (—) Pool (COS) 7 (B) Advanced Graphics on the ZX rum, Angail and Jones iMacmillan) 2 (=) Chop Lifter (Broderbund)
9 (—) Raoe Fun (Rabbit)* 8 (—) A Hundrsd Pragrams lor the BBC Micro, Gordon erm-u--Hnu{ 10 {7) Deadlina (Infocom)§
10 (3} The Habbd (Melbourne Houas)* 9 (10) Commodare 64 Programmer's Referance Guide, Commaodore {Commodore} “Cariridge. t 32K cassetie, § 32K disc. § 40K
*Requires 48K 10 (4) Structured Programming wilth BBC Basic, Atherion (Horwood)  disc or cassafte, § 48K disc

{Figures compiled by W H Smith and San,
Longon)

(Figures compied by Watfond Technical Books, Wallord 0823 23324/ Prastel 260844
(LSt ik S poBkon IR Brackets)

(Figures compiled by Calisio Computers,
Birmingham 021 832 B458)
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ADVERTISEMENT

ODeEAR AUTOMATA, PLEASE RUSH ME THE FOLLOWING PRODUCTS

ey " 1 A
MY NAME IS UNCLE GROUCHO , .. 48K Spectrum £10 |//m ? "wz:ﬂphmﬂ
s . - i " e -5 in, dn
MORE!S MECTS THE BIKERS .. any Spectrus £6 ||_ ¥l v -
GO TO JAIL ... cee-i_ .. ABK Bpectrum EG ' | o g A £}
P ——— = _,-_'
PIMANTA . e ¥ vessssse 48K Spectrusm £10! ', e
TMANTA e Y T 0 T LT
PIMANTA .. cas3assa- Dragoo 32 Eiﬂ; |
THE PIMAN'S CHRIETMA: STOCKING o T ' E (e ati E&‘] .

(ipcluding PiMan 1084 Kartoon Calendar. a
PiMan's Owi Blunk C20 Fooputer Easscrte k
"THE PIMAN'S GREATEST HITS" stereo L, P, LY

I enclose the right money TOTAL. ... L i
or please charge my ACCESS / ELRO VASTERCARD:

h 4
h.r.

'II-'I-H-DHL'!IHEH-irlr!"‘l:"1ltl

BY BIERRTUTE .o i5qs38s6amt
g1 1 ey SRS S i R
2% address

...... POST CODE S e

send 1o ALTOMATA U.K. LTD., 27 HIGHLAND ROAD,
PORTSMOUTH , PO4 9DA. HANTS. , ENGLAKD ;
NO EXTRAS® ALL PRICES IKCLUSIVE' PLEASE LEAVE
THE FOLLOKING SPACE CLEAR FOR DESPATCH No.

ATL"""‘JHIT HAPYY HALLOWEEN TO ALL OUR FRIENDS OUT THERE, FROM 'LURCH' THE OFTICE PARROT,
(AT LEAST WE THINE HE's A parroT.)  pon'T BE AFK AIPTo ENJOY THE BEST COMPUTER ENTERTAINMENT
aounp . GETSUCER RN BT () T™E AMAZING “MY NAME IS UNCLE GROUCHO YOU WIN A FAT CIGAR", OUR
LR QIAHT PRIZE PROGHAM, STAHRING GROUCHO, THE PIMAN AND A GALAXY OF HOLLYWOOD STARS, WITH
A FReE INCREDIBLY HURK|KI€DISCO SINGLE ON EVERY CASSETTE. FIND THE WORLD-
FAMOUS SUPERSTAR WE HAVE EURILY IN THE GAME, AND YOU CAN WIN A TRIP FOR .
10, TO MEET THEM IN PERSON, 'TRAVELLING SMEENINCI(FAST DY CONCORD, AND ©y)
"ISJ.'-.{I!!-HIHI‘-H LUXURIOUS QE2, STAYING AT THE WALDORF IX NEW YORK, WITH FIVE -

MUNDRED BOUNDS SPENDING Cas,  “GRoucno” 15 STURFED witn cartoons, wusic, N \
%ﬁ :

HUMOUR AND LATEHRAL THINKING IF YOU HAVEN'T PLAYED THE

W =~
( = WORLD-FAMOUS "PIMANIA" YET, YOU DESERVE TO seSTIFLED ;
HY BOREDOM, CWITH ITS ¥6,000 PRIZE IN GOLD AND DIAMONDS, MANY PIMANIACS HAVE
'C”ﬁ’ ﬁﬂj‘.’t INS’hNE TRYING TO PLAY 1T, OR I(“_[_[_'l} MEMSEWVE L AUGHING. THE
- FHEE MUSIC ON ITS UACKSIDE 15 NOW BEING USED BY SEVERAL LEADING §. AMERICAN
r‘:"‘ ~. (€L TLREKS™. avp For 4 eaL INEGHEMARES I TUATION, YOU MUST PLAY
"MORRIS MEETS THE BIRFRS" - WHERE THE R MIKAZEPHANTOM RIDERS DON'T GIVE A g g
MONKEY 'S NOSTiLL ABOUT DOUBLE YELLOW LINES. BEWARE 1k FOJsoNoUScARBON -
monox e, THETERR F wHEEL crames asn TYRE S LASHEF.SAND POOR MORRIS HAS TO _
ACOA FE__ THHOUGH 9 SCHEENS OF PLAY TO GAIN FREEDOM., THE FREE RECORD i
WITH THIS ONE ISERCKUCA]IMGTEAR-JERKINGLY SAD. HOW WOULD YOU LIKE TO BE
BEEKNTE M 0 THE 'CLASSIC PROPERTY GAME' BY A S|NJ) £T% . Re COMPUTER???
TZ40 |WELL, IN "GO TO JAIL" THIS MAY WELL HAPPEN. WE DARE YoU TOV | '
PLAY AGAINST A MACHINE., BUT ‘BLWAEI-'_ 1T say weELL MBSSACRE _vou!
IT WILLFTEA L ALL Your MoNEY, AND 4 HIREMATEN PDOMINATE THRE FANTASTIC
LARGE-SCALE MOVING-BOARD DISPLAY. AND NOW rOR THIS wEek's Pxk’TA bivG LM
P mom wwmoww mdw bwgr

I&%‘t\ur-‘ Il €g COMIC STRLP, FOR THE ADULTS....... R .

MOU DUME (17 A CAR'SY Moo wﬁ"&;ﬁﬁrlm-. WHOS Y A -E.:n" Mo MoREN MO TS TUusT A FRONT Fok|
NT WE WEED Tm"“a HER P%WEEEJEI; SAINY o o I caR PARILS! | AUTOMATAS NEW BasE!

| HAD oME WECKWWA | SupDLy LADY CLAIR SINCLIVE
TIME WTH THESE 4/t THERE AORKING BN A

CRALY AUEN BIERS A WEW HIT SINGLE!
ﬁLe.ﬁl:'f.@t oF :

L —
R.Eh"ﬁ.‘l’..' HI'.":."'.Ih
THE PAC -
Pyl TAne THREE:|

| WART S oU TU
'

| THOUGHT | WAS GOINGTo SET
THE SPACE - CRUSER .. ARY WAY, N0l
wbyER'T MET TWS CREEPY AUTON

Hop Uy AT
L:'u'aamfs }
How !
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