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VIDEO SOFTWARE LTD

NEW VIDEO-INDEX NEW
Q. How do you store 57,000
characters in a 16K RAM?
A. Use VIDEO-INDEX.

Catalogue your cassettes, your record collection, references to magazine
articles. Amazingly versatile. Capacity for 1,000 individual references each
of which can generate 57 characters of text. Powerful search facilities once
the index has been created

How is it done?

The system cannot really fit 57,000 characters in a 16K RAM. It gives the
illusion of doing so by eliminating duplicates. For instance in an index of
articles in computer magazines about the ZX81 certain words occur time
and again. VIDEO-INDEX detects these duplications and thereby con-
serves space.

What do you get?

1. A machine code master program which sits at the top of RAM. This is
initially loaded like a BASIC program

2. A demonstration index containing 1,000 references to articles about the
ZX81 in the popular magazines.

3. A detailed instruction manual.

You may than proceed to create your own catalogues and indexes and
save them on cassette. This program is fast, efficient and ingenious and is
by far the best product we have introduced for the ZX81

N.B. There isn't room for a commentary on this cassette so you'll have to
read the manual. ZX81 or ZX80+8K ROM. ZX printer is useful but not
essential. Price £9.95

l)\:lhlr\(i)l.UI L
“/ ENGLAND SOFTWARE LIMITED

TeL: KINVER 2462 Std. (38-483-2462

JWV SOFTWARE

Dept. Specs, 139 Allington Drive, Strood, Kent

SPECTRUM SOFTWARE [

READ THE REVIEWS

THEN ORDER QUICKLY FOR CHRISTMAS
STARTREK — Simply great — 8 x 8 x 8 galaxy £7.50
Up to 5 Klingons per quadrant. Real-time Stardates. Klinaon
Mothership. Terrific graphics and much, much more.
SUB-STRIKE — 48K of M/C £7.50
One bit at a time scroll. Forward and aft torpedos and mines.
Avoid fish, ectopus, galleons, bombs. Get through the air-locks.
Super game.
FOUR IN A ROW — £5.00
Nice way to pass the time and improve your mind. Play a friend or
Spectrum.
TORPEDO-SHOOT
Four lanes of shipping. Random direction, size and speed. How
many can you hit?
PICTURE MAKER
Draw up to 8 hi-res pictures and store for instant recall. Comes
with alphabet display.
GREEN WARRIOR
Can you find your way through the scrolling maze? If you can, try
a larger maze. Up to 400 x 32+.

*FREE LISTING OF A SCREEN $ THAT WORKS FOR
GRAPHICS!

P&P included in price for British Isles, else please add £1.00 to
order. PS. — See you at the Microfair.

*All games have short logo display at start of tape for volume
setting.

YOU ARE INVITED TO
SUBMIT YOUR ORIGINAL
PROGRAMMES FOR
COMMERCIAL CONSIDERATION

All material should be of good quality and of
marketable standards (i.e. bug free!), submitted
on cassette with outlining instructions.

In return for the right product there will be
substantial financial rewards with a Supplier
Agreement for an agreed fixed period. M/Code
programmers will benefit from added incen-
tives.

If you think that you can actively contribute to
the above, forward your programme to:

DATABASE SOFTWARE
97 DEFOE DRIVE
PARK HALL
STOKE-ON-TRENT

SPECTRUM

SOFTWARE
FROM

TASMAN

A NEW RANGE OF DYNAMIC EDUCATIONAL SOFTWARE
TASMAN TEACHES YOU

® TASIMEQ: £3.30*

simultaneous equations—solve them if you can—you will
with Tasimeq's help!

e TAS-TRIG: £3.30*

Sines, cosines and tangents. You learn to use them to solve
triangle problems

® TASQUAD: £3.30*

Quadratic equations by factorisation. See how your Spec-
trum does it. Can you do better?

*Fully Inclusive Mail Order Prices

Serious programs you can use again and again.

Every run is different. For learning, for revision, for
testing your progress. Every run is a challenge!

THESE PROGRAMS RUN ON YOUR 16K OR
48K SPECTRUM
ALL ORDERS DESPATCHED WITHIN
48 HOURS OF RECEIPT

Please make cheques/PO payable to

TASMAN SOFTWARE (CW)
17 HARTLEY CRESCENT LEEDS LS6 2LL
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Subscriptions

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

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

All submissions should be typed and a double
space should be left between each line.

Programs should, whenever possible, be
computer printed. |

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

Accuracy

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

This Week

Cover illustration by Stuart Hughes.

News 5
Econet discount scheme.

Letters 7
Copyright defender.

Moon Lander 8
A new game for Vic20 by Czes
Kosniowski.

Street Life 11

David Kelly talks to David Simons.

Reviews 12

John Scriven looks at the latest
Spectrum software.

Open Forum 14
Five and a half pages of your programs.
Better than Basic 19
Win a Jupiter Ace.

Spectrum 20

Malcolm Davison explains how to
construct 3D cylinders.

Programming 21
Synthesiser on BBC.
Machine code 22

The day after tomorrow.

Peek & poke 23
Your questions answered.

Editorial

The Hunt committee report on cable
tv, due to be published on Tuesday
October 12, could change the face of
British television.

The report is believed to favour the
setting up of a cable network for all of
Britain's major towns and cities. Given
the go-ahead by the government, tele-
vision viewers could be watching their
first cable tv programmes within two to
three years. As many as 30 different
channels could be available, com-
pared to the present three.

But, if the Hunt committee’s report
has serious implications for tv, it has
no less serious implications for micro-
computers. The linking up by cable of
Britain’s towns and cities would pro-
vide microcomputer users with unpa-
ralleled opportunities for the creation
of their own networks.

Once a cable system has been
established, it should not be difficult to
cater for both tv and microcomputer
users. The only real problem is the
initial cost of laying the cable, but that
is something the prospective cable tv
operators should pay for.

With cable networks readily avail-
able, Prestel's Micronet 800 scheme
could find it has competitors sooner
than it first thought.

Next Week

Canyou survive ~

the perils of the haunted
house? Find out in Hallowe’en
— anew game for BBC.

21 OCTOBER 1982




>/~ DRAGON
/4 32

MACHINE CODE MONITOR/DISASSEMBLER
THE FIRST PROGRAM FOR DEVELOPING
MACHINE CODE ON THE DRAGON:
Features Include:
@ Display/Alter Memory Contents
@ Execute Machine Program
@ Display/Alter CPU Registers
@ Break Point Handling
@ 0ff-set Calculation for Branch Instructions
@ Shift Block of Memory for Insert/Delete
® Disassemble Memory into 6809 Mnemonics
@ All results to Screen or Printer
Supplied on Cassette with full instructions
£6 including P & P
Also Available:

6809 Micro Computer programming, 270 Page Book, teaching all
aspects of 6809 Machine Code. Self Test included at end of each
chapter.

£12 including P & P
Send Cheque/PO to:
ALPHA STATES
1 CAUSEWAY GARDENS
DORE, SHEFFIELD S17

TELEPHONE ENQUIRIES TO:
(0742) 367716 3 pm until 8 pm

MICRO-LINK

The home of A & F Software

WE STOCK A FULL RANGE OF
SOFTWARE AND HARDWARE FOR
Most BBC Why wait
Major Atom for mail
Software ZX81 order?
Companies Spectrum Try us
represented Dragon 32 first
Vic20
Sirius

+ many more

OFFICIAL DRAGON 32 DEALERS
Also
ACT, SIRIUS 1 AGENT

MICRO-LINK

830 HYDE ROAD, MANCHESTER M18 7JU
061 223 6206
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into designing one
graphic at a time on
:: the VDU screen. Work
“on 2, 4 or up to 48
© adjacent units with this quality-printed Graphxc
Planning Pad. Prepare your designs at home,
on the train, at school or the office - anywhere.
B Full instructions MOver 300 predesigned
graphics to use or to spark your imagination
; B Space to design over 2000 graphics of your
own. B All column values printed to aid coding Ml Sample
program to calculate values, POKE to memory and SAVE
B Written for Spectrum but invaluable for any computer
with 8 X 8 user defined graphics M Allin all the besttobe had.
Also available: ZX81/Spectrum BASIC coding
sheets. Printed blue on quality paper for neat and precise
program development. £2.50 inc p&p per 100 sheets.

PROXIMA GRAPHIC PLANNER PAD
PLUS 100 BASIC CODING SHEETS =o9¢£5.00

Remittances to Proxima Centauri Ltd.
Suite Al, 23 Denmark Street,

London WC2H 8NA.
Please specify exact requirements.

PR

THE ADVENTURE GAME THAT'S FOR REAL !!!!

£6,000 l’RIZIEI FREE HIT SINGLE! 48K ZX SPECTRUM
(16K ZX81 VERSION NOW AVAILABLE)

POPULAR COMPUTING WEEKLY
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ACORN Computers has
announced its own discount
scheme to assist the Depart-
ment of Industry’s efforts to
encourage the use of micro-
computers in schools.

This follows the launch of a
similar scheme by Sinclair Re-
search in September (see
Popular Computing Weekly,
September 30).

Under the Acorn offer, any
school — primary or secon-
dary, state or public — that

Acorn joins the
classroom bhattle

buys a BBC Model B micro-
computer will also receive a
free Econet interface, value
£46. The discount is valid for
any purchase — under the Dol
scheme or not — and for every
machine purchased by a
school. There is no limit on the
number of machines per
school to which the offer ap-
plies. Z

An Acorn spokesman ex-
plained: ‘“‘Acorn believe
Econet and schools go hand in

hand. The BBC machine was
designed for networking in the
classroom.” .

The company hopes schools
will buy one BBC micro plus
disc interface (including the
free Econet interface) at half
price under the Dol offer, and
then buy further machines
with the free networking inter-
face fitted. In this way the Dol
machine will operate as the
master file server and the
others will be able to access its
discs through the Econet sys-
tem.

The Acorn scheme runs un-
til the end of 1984. Acorn
estimate that by then the offer
will have been worth over £5m
to the 32,000 eligible schools.

New range of

business micros

A RANGE of small business
microcomputers and software
has been announced by a new
company, Information and
Technology Computer Ser-
vices.

The Andromeda series in-
cludes 36 models, each sup-
plied with a selection of soft-
ware, costing between £595
and £3295.

ITCS director, David Lewis-
Pryce said: “We offer a com-
pletely new approach — the
user buys the software and
gets the hardware on a free
loan.”

At the low-cost end of the
range is the Alpha O. This unit
consists of the Z80 processor,
63-key Qwerty board, and
125K disc drive. Also included
are ITCS Word-processing
and Data-management pack-
ages. The system costs £595
plus £120 per annum mainte-
nance.

More expensive options in-
clude dual 125K disc drives
and a 12-inch video monitor.
These variants are accompa-
nied by Financial Planning,
Integrated Accounting and
Communications software
packs.

Said David Lewis-Pryce:
“The Andromeda range has
been launched with the inten-
tion of its becoming a serious
contender as the world’s lead-
ing microcomputer.”

Extended Basic to put
in your pocket

SHARP is to launch a new
pocket-size microcomputer in
time for Christmas.

Called the PC-1251, it is an
improved version of the PC-
1211. Despite its small size —
5%6 X 2¥% X 3 inch — the
PC-1251 has 24K Rom and
4.2K Ram and runs a version
of Basic extended from that on

back-up when the machine is
not in use.

Also available, to connect to
the new computer, is the CE-
125 integrated printer/micro-
cassette recorder. The PC-
1251 clips into this unit which
allows programs to be easily
saved on to tape and gives a 24-
character print-out from the

Sharp PC 1251 with CE-125 printer/microcassette recorders.

the PC-1211 including Dim,
Str$ and Inkey$ commands.
The new machine features a
Qwerty-style : keyboard with
separate numeric pad and a 24
character 5 x 7 dot matrix
liquid-crystal display. It will
work for up to 300 hours on
one battery, and memory in
Ram is protected by a battery

unit’s thermal printer. The
CE-125 is powered by a
rechargeable Ni-Cad battery.
The complete system — PC-
1251 plus CE-125 — has the
dimensions of an inch-thick
AS5 paperback book.
Available at the beginning
of December, the PC-1251 will
cost £79.95 including VAT.

ONLY half the -money don-
ated to finance Information
Technology Year ’82 has been
provided by the computer in-
dustry. Less than half that has

come from UK companies.
The City and oil companies
have provided the bulk of the
funding. So far £1.5m has been
supplied which has been

Information Technology '82 doubles fund target

matched by a promised gov-
ernment contribution making
a total of £3m.

This figure is more than
double the IT ’82 target.

Clive has
vision of the
year 1990

CLIVE Sinclair has predicted
the disintegration of manufac-
turing industries in the UK by
1990.

“The idea that we need a
manufacturing industry to pay
for the rest of our society is a
fallacy,” he said, speaking on

Clive Sinclair.
the BBC 2 television program-
me, Futures, on October 7.

“The truth is that Britain is
in the wrong part of the world
to make conventional goods.
By the 1990s we must turn
from the products of the ma-
terial to products of the mind.
We are a particularly creative
people and where others can
produce, we can design. Hong
Kong manufacturers are even
now ready to employ our best
freelance industrial designers.
In the next decades China and
India will become the great
producing nations.

“I believe the next 15 years
will be among the most
momentous in our economic
history — we are on the edge
of the most sweeping and
rapid changes we have ever
seen,” he said.

April ’83 date

for festival of

computers

THE Association of London
Computer Clubs plans to hold
the capital’s first Computer
Festival next Spring.

The event, including open
days, seminars, exhibitions
and workshops, will be held
from April 3 to 17. Central
Hall will see an exhibition
from April 14 to 16, and a
conference is being organised
at City University.

For further details contact
Robin Bradbeer, Association
of London Computer Clubs,
The Polytechnic of North Lon-
don, London N7.

21 OCTOBER 1982



FOR THE FIRST TIME
ANYWHERE IN THE WORLD!

ASTROLOGY
ON YOUR SINCLAIR ZX81
COMPUTER (16K)

USER PROMPTING PROGRAMS: merely key in birth informa-

tion as requested by the computer — READ OUT (and/or PRINT

OUT) what is normally the result of many hours of painstakingly

tedious and complex mathematical calculations using tables,
ephemera, etc.

Cassette | ZODIAC| ONLY £10.00
makes truly AVAILABLE AT YOUR FINGERTIPS
THE SIDEREAL TIME OF BIRTH.

THE ASCENDANT AND MIDHEAVEN in Sign, Degrees, Min-
utes, and Seconds for EQUAL HOUSE SYSTEM.
THE SIGNS AND POSITIONS OF THE HOUSE CUSPS in Sign,
Degrees, and Minutes for the PLACIDEAN SYSTEM.
THE SUN AND MOON POSITIONS in Sign, Degrees, Minutes
and Seconds.

ALL THE PLANETS POSITIONS in Sign, Degrees/and Minutes.
THE LUNAR NODE — THE PART OF FORTUNE — THE
VERTEX, AND A HOST OF OTHER BIRTHCHART INFORMA-

TION AT THE TOUCH OF A KEY.
Cassette Il ZODIAC Il

GIVES YOU THE ASPECTS
Other programs in course of preparation include: PROGRES-
SING THE HOROSCOPE; RECTIFICATION OF THE BIRTH
TIME, etc.

STELLAR SERVICES

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

ONLY £8.00

NUMBERS

MAKE SURE OF A
REAL COLLECTORS’ ITEM —

THE FULL BET OF PCW

We will mail any of the numbers you’re missing
from Issue 1 to the latest — for just 50p an
issue, including p & p.

(We have no more copies of Issues 2, 6, 7
or 11)

Send cheques/Postal Orders to:

Back Numbers

Popular Computing Weekly
Hobhouse Court

19 Whitcomb Street
London

WC2 7HF

HOBHOUSE COURT, 19 WHITCOMB STREET WC2

WHY NOT TAKE OUT A SUBSCRIPTION?

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

| would like to take out ............ subscription(s) to Popular Computing Weekly.

Name ik s e e s e Sy R R e s e e e
Addvess e e e N L e R IR e e o e s e e
ehNo: - R s e L Tl e e R e e s L
| enclose £.......... foroa. subscription(s).

Please make cheques payable to Sunshine Publications Ltd.
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Letters

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

Copywriting
English words

‘saw an advertisement in the

Daily Telegraph, September
27, which disturbs me very
*much. I am referring to Atari’s
‘alleged claim to the name De-
fender together with alleged
rights concerning a video game
‘of that name.

Let me explain what dis-
turbs me. The word Defender
is one that is in common En-
glish usage — particularly in
the games of football and
chess. I cannot for the life of
me see how a common English
word can suddenly be tied up
in this way — if they had called
it Atari-defender that would
be very different.

I do not see how this name
can be tied up even if linked to
a game concept either. Where
is the line to be drawn? Is
Protector going to be an in-
fringement? In which case
maybe Atari are at fault since
a book by Larry Niven is so
titled and a game based on
that book would surely be
legitimate.

Secondly, I do not see why
Atari should have what I con-
sider to be the monumental
cheek of demanding others to
get in touch with them. Surely
the onus is on Atari to get in
touch with others if they con-
sider that their copyright is
being infringed. I think I could
make out a good case for their
publishing listings as part of
the public claim to copyright. I
suspect that, when put to the
test, copyright in computer
listings will turn out to be very
similar to musical copyright, in
which case Atari are attempt-
ing to stand on some non-
existent legs! At any rate they
are trying to establish some
kind of precedent — and I
believe that to allow them to
do so will be very dangerous
and costly indeed.

Finally, they say they were
first with this game — but how
do we know? And how much
of what they are trying to tie
up in this way is merely a
general concept finding ex-
pression in a computer listing?
It has something of the flavour
of Wilkie Collins suing Charles
Dickens because Collins wrote
the first detective story, The
Moonstone Mystery; and in
Bleak House Dickens made
use of the detective Inspector
Bucket. In my view Atari are

trying to tie down to copyright
far too broad a concept and if
they succed we shall all be the
losers.

As an ordinary “‘consumer”
I would urge those whose in-
terest lies in developing games
not to be put off — so long as
they do not descend to plagiar-
ism. I suspect we have some
careful defining to do, and I
suspect also that Atari’s pre-
sent position will be laughed
out of court.

R J Redrup
The Vicarage
Kea

Truro

Cornwall TR3 6AE

Sticky
fingering

I have had a ZX81 with 16K
Ram pack since March. I
cannot afford a proper
keyboard yet, so I use Sello-
tape sticky fixers which I stick
on to the pads to make a
temporary keyboard. I find
this is a great help, especially
when playing games. I thought
you might be interested to
know this in case other people
want to try it.
Nicholas Butterworth
18 Hillyfields
Dunstable
Bedfordshire LU6 3NS

Backchat
and criticism

our correspondence is get-

ting very interesting, not
to say controversial. I enjoyed
the backchat from Messrs
Wiseman and Meardon (issue
22).

In the same issue, Keith
Driscoll’s correction of the
Sinclair manual refers to the
ZX81 manual. I would main-
tain that this is a well publi-
cised item, long predating
your publication. The earliest
reference I can find is in an
Interface book ‘dated August
1981. I have however seen this
mentioned in magazines quite
regularly. If it’s the only error
in the manual worth mention-
ing, then it’s some manual.

Items from the Spectrum
manual may interest some
readers. Page 114, bottom,
gives extended mode numeral
key values to pretty up listings.
The Chr$ values printed are
wrong in two instances, and
the actual Chr$ values
obtained are consistent with

the table at the top of the same
page. Thus, in extended
mode:
9 GIVES CHRS$ 19 (not 12) + CHR$ 1
CAPS SHIFT 9 GIVES CHR$ 18 (not
19) + CHR$ 1 :
C J Hewish
13 Beacon Road
London SE13 6EQ

How on earth?

was watching an ITV news
bulletin on September 21
‘when on came an item about
the Prime Minister’s visit to
Japan. It stated that Mrs
Thatcher awarded the
Japanese Premier an English-
built computer, a Sinclair
Spectrum. I would like to
know when Mrs Thatcher
ordered her Spectrum and
how long it took for her to get,
it, because I have been waiting
18 weeks for mine.
Christopher Watson
33 Laneside Drive
Bramhall
Cheshire

Grainy offering

I hope he will forgive me for
saying so, but I feel there is
a’ better solution to John
Grain’s number reversal prob-
lem than that offered by Ian
Beardsmore. John’s letter im-
plied that he wanted a variable
to be reversed, and what he
was offered is a string reversal.
May I humbly suggest:
10 INPUT X
20 LET X$ = STR$ X
30 FORJ =LENX$TO 1 STEP -1
40 LETX$ = X$ + X$ (J)
50 NEXTJ
60 LETX = VALXS$ (LENX$/2+ 1
TO)
70 PRINT X
This truly reverses the value
of the variable entered and, by
the way, offers an example of
the much neglected reverse
Step function available on the
ZX81.
Nick Godwin
4 Hurkur Crescent
Eyemouth
Berwickshire
Scotland TD14 5AP

Jumping out of

hibernation

would like to thank all the
people who have sent me
details of ‘bugs’ in the Spec-
trum. In response to their in-
terest, I would like to give the
details of the latest ‘bugs’ to

come out of hibernation.

1. The Chr$ 8 error. The
programmer has tested against
the ‘wrong limit’ and hence
backspacing to the top line is
not possible. However, if on
the top line backspacing is
possible, but ‘never never
land’ is reached when back-
spacing from location ‘0,0’.

2. The Screen error. The
resultant string obtained by
using Screen$ is stored twice
on the calculator stack — in-
stead of once as it should be.
‘Hence:

10 PRINT “12"
20 PRINT SCREENS (0,0) +

SCREENS (0,1)
gives 22’ instead of the ex-
pected ‘12’. The problem can
be avoided by using temporary
strings for each call to
Screen$, or by avoiding the
use of Screen$ after a binary
operator.

3. The Str§ error. Have you
tried:

PRINT “A” + STR$0.1 which gives
only ‘0.1’

or

PRINT 1 + VAL STR$0.1 which
gives only ‘0.1’

It appears that when the
operand of Str$ is between
‘minus one’ and ‘plus one’, but
not zero, that an extra zero is
put on the calculator stack.
‘Hence there are more stacked
results than stacked operations
and the extra result is lost.
Again, the problem can be
avoided by using temporary
strings or taking care after
binary operators.

4. The Close error. There is
no ‘end-marker’ at the end of
the ‘close stream look-up’
tables so using Close#4 before
stream 4 has been opened
leads one once again to ‘never:
never land’ and returning is
problematical.

I suspect that there are
further ‘bugs’ in the expression
evaluation routines but these

' are not apparent in Basic as

yet. )
Ian Logan

24 Nurses Lane
Skellingthorpe

Lincoln LN6 5TT

If you have an opinion you
want to express, or have spot-
ted an error that needs cor-
‘recting, write to: Letters,
Popular Computing™ Weekly,
Hobhouse Court, 19 Whit-
cdmbyStreet, London WC2.
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Moon landing

A new game for Vic20
by Czes Kosniowski
ou are the commander of a lunar The computer gives a visual display
module. The module is in free fall, (with sound) of your velocity, height and
having detached itself from the mother the amount of fuel left. You must not
ship. Your task is to soft-land the module” exceed a speed of 100, otherwise your
on the moon’s surface, using your retro- module explodes. Try and land at a veloc- *
rocket (space bar) to slow your descent. ity of under 10 — it's not easy the first few
However, your fuel is limited, so you will times, but it is possible.
have to exercise your judgement when Lines 60-90 these set up the initial variables.
determining your speed. Too fast and the Lines 100-260 set up the initial visual display.
module will explode. Too slow and you will Lines 190 and 200 are the various Poke numbers
Coteral TR th dule t needed for the visual display.
rin-out of fuel, -causing ;the-Mocllle 10 . ines 570-400 are the main loop of the game.
crash. Lines 410-660 contain various print outs and displays
This program will run on any Vic20, with  for the end of the game.
or without any memory expansion. Line 80 Lines 670-790 are subroutines for the ending.

: Li 900 plot the f i he fuel
takes care of the various changes that ";in?:}? Y pot tiesuolagc scleplay e iiue

occur when 8K or more of memory iS Lines 910-950 plot velocity and height.
added. Lines 960-990 display the velocity and height counters.




10 REM  saioionioonnk

20 REM % MOON LANDING #

30 REM * BY *

40 REM WCZES KOSNIOWSKI¥

50 REM S

60 REM SETTING UP

70 POKE36879,24 'RS=PEEK(36866)

80 Q=PEEK(44)>=18:VV=8146+0#3584 : Q0=38866+0%312
90 S3=36878 S4=65-1:S3=85-2:52=55-3

10@ PRINT"[CLRI[BLUIVELOCITYMHEIGHT#FUEL "
118 PRINT"[7CDIMAX-",,"10@",,"[4CD] 50"

120 HH=VV47 :FF=HH+7

130 PRINT"[HOMEILCD]"

140 FORI=ATO19

150 PRINT"[4CRICRED] [BLUICRVS] COFF1 [GRNICRVS] [OFFICBLUI "
160 NEXTI

17@ PRINT"[RED] (BLU] [ORN] CHOMET"

180 PCKEQQ. 4 :POKEVY, 166
190 W(@)=96:W(1)=108 W(2)=111:W(3)=121
200 W(4)=98:U(5)=248  U(6)=247 (7)=227
210 V=8+BMRND(1)
220 F=160:H=160:R=.9:B=1.8:FU=,9+. 4¥RND(1)
230 POKEFF+21,46
240 POKEFF+22,57
250 POKEFF+23,57
260 POKESS, 15:POKES4, 135:POKES3, 137
270 REM START OF GAME
280 FPEEK(197)=32THENGOSUBS@®
290 V=V+A
300 POKES4, 128+INT(V%127/200)
310 POKES3, 128+ INT(V#127/200)
320 IFVC=RTHENPOKES2, 128~INT(V)
330 POKEVY+20,44-SGNCY)
340 X=VV+21:Y=ABS(V):00SUBI1@
350 X=HH+20: Y=}
360 POKEX+3,48+INT(H#18)-10%INT(H:
370 X=INT(V/8):y=INT(Y-84X) : 2=V : GOSUBIE@
380 H=H-vk.01
390 X=INT(H/B) : Y= INT(H-BHX) : Z=HH : GOSUBI6@
400 IFH>=@RNDY(=10@THEN270
418 REM END OF GRME
420 PRINT"[HOMEIL3CDICBLUI VELOCITY INTCY)
430 IFV>1@@THENPRINT"[BLUIYOU WENT TOO FRST AND  ",," EXPLODED"
440 IFV<=10QANDY>2ITHENPRINT"[BLU]  CRASH LANDING"
450 IFV<=2@ANDY>10THENPRINT"[CDINOT BAD : BUT":ONINTCS#RND(1))+100SUB74@,760, 778
70,790
460 IFYC=10THENPRINT"[CD] (BLU] WELL DONE"
470 POKES3,0:POKES4,220
480 FORL=13TO@STEP-1
490 POKESS, L
500 FORI=1T05@:NEXTI
510 NEXTL
520 POKESS, 15
530 FOFL=@T017:GOSUBE7@: NEXTL
540 POKE36867,130
550 FORI=QT0200:NEXTI
560 FORL=17TO@STEP-1:00SUB670: NEXTL
570 POKE36866,RS
580 FORI=@T0200:NEXTI
590 POKES4,8:POKESS.®
600 FORI=1T01000:NEXTI
610 PRINT"[CDICPUR] ANOTHER 00? ¥ OR N  [BLUI"
620 POKE198,0
630 GETGS$: IFG$= " "THEN63®
640 IFG$<>"N"THENGOTO6Q
630 PRINT"[CLRICBLUILSCD] 0K  BYE FOR NOWC4CDI"
D

83

670 REM PART OF END

680 POKES4,230+L

690 POKE36864, 12+4L

700 POKEJ6B65, 38+2%L

710 POKE36866,R3-L

720 POKE36867,174~L¥2

730 RETURN

748 REM PRRT OF END

750 PRINT"YOU HAD A LUCKY ESCRPE":RETURN
760 PRINT" YOUR CRAFT IS RUINED":RETURN

770 PRINT"THE IMPRCT BROKE YOUR LEGS " :RETURN
780 PRINT"YOU’RE RUINED FOR LIFE":RETURN
79@ PRINT"YOUR LICENSE HAS BEEN REVOKED X

800 REM FUEL PLOT AND COUNTER
810 IFFC1. STHENRETURH

820 F=F-FJ

830 F1=INT(F/8)

840 F2=INT(F-84F1) -

830 IFF1>=@THENPOKEFF-F 1422, W(F2)

860 IFF1>=@THENPOKEFF-F 1#22-22, 96

870 POKEFF+22,48+INT(F/16.01)

880 POKEFF+23,48+INT(F/1.601)~10%INT(F/16.01)
890 V=v-B

900 RETURN

910 REM VELOCITY AND HEIGHT PLOT

920 POKEX, 48+INT(Y/10€)

930 POKEX--1,48+INT(Y/1@)~10%¥INT(Y/10@)
948 POKEX+2,48+INT(Y)~10%INT(¥/10) .
950 RETURN

96@ REM VELOCITY AND HEIGHT COUNTER

970 TFX>=@THEN POKEZ-X#22,W(Y)

980 IFX>BANDX{=20THENPOKEZ-X#22+22, 160
990 IFXC19ANDX>=@THENPOKEZ-X#22-22, 96
1000 RETURN

READY.




HAVEN HARDWARE
ZX PRODUCTS

SAE for details. 4 Asby Road, Asby, Workington, Cumbria CA14 4RR.
Prices include VAT and P & P.

Some of our products are also available from the following agents:
THE BUFFER SHOP, 374A STREATHAM HIGH ROAD, LONDON SW16
MICROWARE, 5 ST PETER’S LANE, LEICESTER.

PHILLIP COPLEY HI-Fl, 7 CLIFFARD COURT, OSSETT, WEST YORKSHIRE.

TRADE ENQUIRIES WELCOME
X80 & ZX81 HARDWARE
Repeating Key Module KIT £3.95 BUILT £5.95
(As reviewed by Popular Computing Weekly)
Inverse Video Module KIT £3.45 BUILT £4.95
(As reviewed by Popular Computing Weekly)
Keyboard Beeper Module KIT £7.50 BUILT £8.90
Keyboard Entry Module KIT £2.95 BUILT £4.95
Input/Output Port KIT £10.95 BUILT £14.95
(Can be used with 16K RAM and printer without motherboard)
P KIT£17.95 BUILT £24.95
3K Memory Expansion BUILT for only £12.00
The most reliable memory expansion available.
Full-Size Keyboard with Repeat Key — The first of its kind.
Built version plugs in. KIT £19.95 BUILT £24.95

IX Edge Connector 23-Way Long gold plated pins £2.95
ZX Spectrum version £3.50

ZX SPECTRUM SOFTWARE CASSETTES
Fruit Machine Colour graphic representations of fruits. Including HOLD and
GAMBLE. £4.95

Solitaire Alpha-Numeric move entry. £4.95
Patience The popular card game (cheat proof). £5.95
Mancala The Chinese Logic Game. £5.95

WE ALSO STOCK A LARGE RANGE OF RESISTORS, CAPACITORS, ETC

THE WORKING

DAVID LAWRENCE

This book shows you how to make practical use of the ideas and
programming methods you read about in the Spectrum manual.

Using a new technique, David Lawrence develops and explains over
100 Sp i Each prog and routine is broken down into
short, which are ined line by line.

As you build up your program and subroutine library you will find yourself
Ie.gr['r‘xing many advanced programming skills.

e of i nd

a includes a series of active
games, graphics and design routines, dat: ing routines, {
programs and utility programs such as Basic renumbering. The emphasis
of all of them is to enable you to put your Spectrum to practical use and
make it work.

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

- ————— — —— — — — — —
Please send me a copy of The Working Spectrum.
I enclose a cheque/postal order for £5.95. |
Name
Address.

Signed.

Please make your cheques payable to Sunshine Books.
Please send your order to The Working Spectrum, Sunshine Books, Hobhouse
Court, 19 Whitcomb Street, London WC2 7HF.

Please allow 28 days for delivery.

| R —

COMPUTER

SWAP
01-930 3266

Do you want to buy or sell a Trade advertisements — cost 20p a word.

word.

microcomputer? You can do it
FREE in Computer Swap, a new

CLASSIFIED
ADVERTISING

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

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

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

Semi-display — why not make your advertisement more substantial by
choosing the semi-display rate. It is only £5 a single column centimetre.

Send your classified entries to Classified Department, Popular Computing

regular service for Popular Com- | ekl Hobhouse Court, 19 Whitcomb Street, London WC2. For

puting Weekly readers.

All you have to do is phone

semi-display enquiries call Alastair Macintosh on 01-930 3840.

Here’s my classified ad.

Computer Swap on 01-930 3266

and give us details of your compu-

ter, the price you want for it, your
name, address and telephone

number.

Computer Swap entries are li- | Name

I make this .............

Please continue on a separate sheet of paper

........... words, at............cc.ceennee. PErWOrd S0 1OWE YOU £......ccecvcnnnnen

mited to a maximum of 30 words. | Addr
They will be published in the first

available issue. Teleph
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Command
performance
at 16

David Kelly talks to David
Simons — the Commodore
kid— about Simons’ Basic

When David Simons presented his Vic20
Basic enhancement package to Commo-
dore, they jumped at it. They called off a
team working in the US to produce a
similar package for the new Commodore
64. David was commissioned instead.

He is 16 years old and has been
programming since his father brought
home an 8K 2001 Pet — what he calls
Arthur C Clarke’s version — in 1978. At
first, David was interested in games but he
soon began modifying the cassettes he
bought to make them better.

“That's how | got to know Basic. The
first game | wrote was a version of
Monopoly which did everything except
mortgages — with only 8K | ran out of
memory. | got into machine-code using a
Rockwell book for the Aim-65 and then
had one or two things published in the
American Pet Magazine and in the Com-
modore house magazine.”

In the October 1980 issue of Commo-
dore Club News David had a program —
Super Basic — published which extended
the Pet Basic to give it some of the
facilites of the Apple, including shape
tables and pseudo high-resolution.

Demonstration program

Shortly before the Vic20 was launched,
David was asked to write part of a dealer
demonstration program to accompany the
machine. Although the work was never
used, David also developed a Basic en-
hancement package for the Vic20. It de-
fines, in 8K, a range of new commands
which can be called from the keyboard. ““It
was much more exciting to use than the
Pet” he explains. “Everything in the Basic
is vectored, making it possible to have
proper tokenised key-words. To do the
same thing on the Pet would have involved
rewriting whole chunks of the Basic.”

When he finished the software package,
he presented it to Commodore in Slough.
They took it on with the intention of
marketing it for the Vic. However, by
March the Commodore 64 was appearing
on the horizon.

Plans for Commodore to produce an
extended Basic Roin cartridge for the new
machine were shelved and David was
commissioned to convert his 8K Vic Basic
for use on the Commodore 64.

At this point ‘O’ levels interrupted the
proceedings. It was June before David
could get down to converting the program,
using a Commodore 64 prototype supplied
by the company.

The package is now finished. David has
done rather more than a simple conversion

Street Life Street Life

Street Life Street Life

— the package now occupies 16K of code.

Simons’ Basic, as it has been dubbed,
can be broadly divided into three parts
according to the areas of the 64 Basic
which it enhances. High resolution
graphics and sound which at present have
to be initiated by machine-code Pokes, are
both covered by Simons’ Basic.

The package also sets up structured
programming commands such as Proce-
dures, If-Then-Else and toolkit type com-
mands. In all, Simons’ Basic adds 110 new
commands to the Basic on the 64
machine.

An advantage of David's package is
that, even when the system is in use, 30K
of programming space always remains

David Simons with his
Commodore 64
machine on which he
developed Simon's
BASIC. During his three
months’ work the
machine received a
tremendous battering at
his hands. The package
is now complete, but
work does not stop-
here. David is shortly to
start work on a multi-
tasking program.

£
§;

available to the user. This is because of
the way it is banked in the memory over
the Basic already there. The standard
Basic is banked in and out when an
enhanced command is called and used.
The 8K of high-resolution screen is
dumped in the 8K of memory held behind
the kernal.

Among the sophisticated graphics com-
mands is one to let you design your own
24 x 21 pixel characters (called a Mob).
The Mob Set command gives you a 24 x
21 character array in which to build the
design.

Each pixel is set by a character in the
array between A and D. A defines the
background colour and B, C and D define
the Mob colour — any one Mob can only
display three colours. Up to 256 Mobs can
be defined at any time, but only eight can
be shown together on any one screen pixel
line (switching will gets around this).

Street Life Street Life

Other graphics commands include Cir-
cle, Paint, Draw, Trace, and Arc. Angl
produces sectors of a circle for pie-chart
applications and Shade colours them in.

Shape allows you to define a lineshape.
The instruction is held as a string and
different numbers plot left, right, up and
down (eg “88887777" plots an ‘L’-shape).
The Rot command can then be used to
rotate the defined shape around any given
point.

Simons’ Basic simplifies the music com-,
mands on the Commodore 64. All the
Poke statements in the 64 Basic are
replaced by the Music command which
sets the notes as A to G with shift for
sharps, octave number and duration. The

L 3t i

Lo : 2 .
Envelope command chooses the type of
sound.

The completed expansion package was
handed over to Commodore on Septem-
ber 2. They are now checking it through
before they commit it to Rom, but the
cartridge could possibly become available
before Christmas. For each of the £50
packs sold, David will get a five percent
royalty, so he stands to become quite
wealthy. David is already starting work on
a Commodore 64 multi-tasking program
for ICI and, if Simons’ Basic goes well, he
may well end up expanding it once again
for use on the Commodore 510.

Of the 64 machine he says “‘At times it is
complex to use. What my package does is
to make some of its sophisticated capabili-
ties easier to work with.”

The nine weeks it took him to write the
package were quite busy. “I'd do some
work on it most nights” he said “but if | had
a lot of homework then | wouldn’t make
much progress. Most of my weekends
though, were spent developing it. The
main problem was the difficulty, with a
program of this size, in seeing what | was
creating. Listing the code out on the printer
takes more than seven hours.”

Croydon Computer Fair

Croydon Home Computer Fair was held at
the  Greyhound, Halls, Croydon on!Satur-
day, September 25.

Only about 2,000 people attended the
show, put on in this ample post-war dance
hall. Forty-two companies exhibited.

Ron Vogt, the show’s organiser, admit-
ted that the gate was less than he had
hoped for: “We will be holding the event
every year, but it takes time to become
established — | just wish it didn't.”
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John Scriven takes a look at
the latest Spectrum software.

Ithough the Spectrum has only been

available since July, and many people
are still waiting for their box of goodies
from Cambridge, it is clear that the soft-
ware writers have been busy with their
new machines. At the last London Micro-
fair, there were over 50 different programs
available for Sinclair’s latest offering.

The programs in this review can be
divided into adventure games, mazes,
arcade simulations, gambling games and
utility programs. Reviewing games soft-
ware is never easy — what appeals to one
person does not necessarily appeal to
someone else. The criteria employed here,
are ease of loading, clear explanation,
mug-trapping, value for money and that
rather subjective area, entertainment
value.

There was only one adventure program,
Elephants’ Graveyard (Silicon Software).
You have to buy equipment for a trip into
the jungle, set off with your recently-hired
bearers and negotiate various problems
until you eventually reach the fabled pile of
ivory.

Technically, this is based on Kingdom
rather than Adventure, in that there is a
formula that determines the outcome.
Once you have found an ideal number of
bearers, food packs, guns, etc, you stand
a greater chance of success. The random
element is supplied by the number of
misfortunes that occur en route.

This appears to be a direct copy of an
earlier ZX81 program and does not use the
sound and graphics to any high degree,
although the game itself is fairly entertain-
ing. On the reverse of the tape is a rather
weak stocking-filler, Sales, which has the
original but rather boring theme of selling
ice-creams during changeable weather.

Next, the maze programs. Green War-
rior (JWV Software) produces random
mazes from 32 x 8 up to an enormous
size in excess of 32 x 100. The print-out
option is useful to cope with this rather
difficult task.

You are limited to the number of moves
your little green warrior can take and this is
where a small bug lies. If you fail to get
round in the available moves, the same
maze is redrawn. If it's particularly convo-
luted, it may be impossible to succeed in
the permitted number of moves. You may
have to break out of the program to restart
the game. The maze-drawing algorithm
itself, though slow, is good and will not
leave you totally surrounded by hedge.

Macronics supplies Dragon Maze, an
ingenious program that shows the whole
maze only at the beginning. As you start to
move, the route disappears and is re-
vealed as you explore. Instead of a Mino-
taur, there is a Dragon who pursues
you if you approach his corner. This is an
entertaining game and uses sound and
graphics well.

One of the best arcade simulations on
offer is Meteor Storm from Quicksilva. It is
written totally in machine code and is
practically identical to the arcade game,
Asteroids. It even has what is described on

the insert as ‘speech’ and certainly the
loudspeaker gives a grating rasp that

might be interpreted as ‘Meteor Storm’. On’

the first occasion | played this game |
thought it said ‘Peaches and Cream’ —
you may decode it differently.

If you like high speed action games then
you will be delighted with this opportunity
to smash meteors, avoid flying saucers
and hyperspace yourself over half the
known universe. In some areas it surpas-
ses the arcade original — you can ‘hold’
the game temporarily while you put the cat
out or cook the dinner.

Several firms sell versions of Startrek. It
is surprising that a game as long in the
tooth as this one is still worth marketing. |
can remember playing it in the mid-
seventies at an IBM open day and the
features haven’t changed much. There are
still the short and long range scans, energy
shields, phasors and the dreaded Klingons
to be zapped.

JWV Software has extended its version
to cover a larger slice of the universe,
different levels of play and something
mysteriously called in the manual ‘Romu-
lon sabatures’. Mr Spock never was too
hot on spelling.

The manual is a useful accessory, and
the game entertaining if you haven't play-
ed it too much before. It doesn't involve
high-speed finger-jabbing nor even painful
mental exercise — perhaps it's the ideal
game when you come home from the
second: Startrek movie.

Star Dreams also provides a version
that is not as involved as JWV'’s game but
is still enjoyable to play. The advantage
here is that you get another game on the
reverse of the tape — Towers of Brahma.
This is a mental problem rather than a
game and consists of three posts, each
one capable of supporting different sized
rings. The rings are on post 1 and have to
be transferred to post 3. Only one ring may
be moved at a time and no ring may cover
one of a smaller size.

The instructions are clear and the

From the elephahts’ graveyard

graphics reasonable, if not amazing. You
can attempt to achieve success in the
minimum number of moves or to better
your time. These two games make this
cassette good valiie.

Torpedo Shoot (JWV Software) is simi-
lar to an early arcade game that relies on
judgement rather than speed. There is a
star-filled sky and a view of a stormy sea,
traversed by various vessels. The object is
to fire 20 torpedoes at the ships. Your base
is fixed and cannot be aimed, which soon
results in frustration and boredom.

The graphics are good until a ship is hit,
when they become rather strange, with
large coloured blocks rising from the ship.
If this feature were improved, it would be
an average, if weak game.

Star Quest (Macronics) is three mini-
games in one. It involves avoiding
meteors, docking a capsule and shooting
retreating aliens. There is no variation in
skill level and it seemed rather easy. A
hardened ‘Defender’ addict would not be
impressed with this. If there were more
mini-games and possibly a points system,
then the game would be improved greatly.

Macronics also produces a game called
Space Rescue that proved extremely diffi-
cult to load. | was surprised at this as it was
the first Spectrum cassette | have encoun-
tered that refused to load on my usual two
machines. The levels seemed satisfactory,
but possibly the speed of recording was
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‘to te Towers of maa

not standard, as the only successful load
was from a vari-speed deck. This seems to
be one of the few ways to fool the
improved loading system on the Spectrum.

Space Rescue itself is an arcade-type
game that involves rescuing people from
the surface of a planet and transferring
them to a mother ship. There is a side-
ways-scrolling asteroid belt that has to be
negotiated between the two. This is a
much more professional game than Star
Quest and would be good value if the
loading were improved.

‘our-in-a-row from JWV Software is like

Connect-4 and can be played against a
partner or against the computer. You drop
coloured discs into an 8 x 8 frame in turns
and attempt to be the first to get four of
your discs in a row, horizontally, vertically
or diagonally. A younger player com-
plained that it took too long to drop the
discs, but in other respects it is well-written
and makes a quiet change from Alien-
stomping.

The final action game is Bomber from
Control Technology. This is a Spectrum
version of the old favourite Blitz, which
necessitates flattening a city of skyscrap-
ers by bombing them from your aircraft
which is losing height. Should you succeed
before crashing into a building, another
city rises from the ashes somewhat higher
than before.

irmingham
% «C.

ambridgel

Video Software’s SUPERDRAU

Personally, | do not enjoy games where
the sole object is to zap innocent civilians,
although | may be oversensitive. At least
Control Technology has not cashed in on

recent events like some firms and given
the city a Latin American name.

| am surprised after seeing so many
published listings that this game is still a
marketable product. It is not a particularly
long program, though this is a competent
enough version and does have the advan-
tage of on-screen scoring. The main fault
is that the first city is often too high to
destroy and even seasoned arcade play-
ers need to get warmed up.

Bomber is another cassette that is better
value as’it contains another game on the
reverse side. Since it is a gambling game,
it serves to introduce the next group of
programs.

Fruit Machine (Control Technology) is
well-written and introduced and does ail
you would expect, except pay out real
money. You have £5 to start, each spin
costs 10p, and there are many combina-
tions to win. There is a ‘hold’ facility and
occasionally you can even ‘nudge’ the
reels. The only lack of realism was its
allowing me to walk away with £12 profit, a
most unlikely result in real life.

Jack Gibbons produces a cassette cal-
led Casino 1, that contains three different
games for hardened gamblers: Blackjack,
Craps and Roulette. Blackjack is the totally

continued on page 22

West Midlands

Firm Program Cost - Value (1-10)

JWV Software Green Warrior (48K) £5.00 A

139 Allington Drive Picture Maker (48K) £4.00 2

Strood Star Trek (48K) £7.00 8

Kent Torpedo Shoot (16K) £4.00 4
4-in-a-row (16K) £4.00 7

Macronics Dragon Maze (16K) £4.95 4

26 Spiers Close Star Quest (16K) £3.95 4

Knowle Space Rescue (48K) £4.95 6

Solihull or £12.00 for

West Midlands the three

Jack Gibbons Blackjack (16K)

14 Avalon Road Craps (16K) ] £4.00 g

Orpington Roulette (16K)

Kent

Star Dreams Star Trek (48K) 8

9 Bainbridge Close Towers of Brahma (16K) } G

Seaford

Sussex

Quicksilva Meteor Storm (16K) £5.95 9

92 Northam Road

Southampton

Control Technology Bomber (16K) £5.00 8

39 Gloucester Road Fruit Machine (16K) ‘

Gee Cross

Hyde

Cheshire

ZedXtra Software Character Programmer (16K) £4.95 =

5 School Lane

Kinson

Bournemouth

Silicon Software Ltd Elephants Graveyard (16K) £095 6

24 Short Lane Sales (16K) 5

Stanwell

Middlesex

Video Software Ltd Superdraw (16K) £5.00 10

Stone Lane

Kinver

Stourbridge
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Open Forum

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

How to contribute

Each week the editor goes through all

the programs that you send to Open

Forum in order to find the Program of
the Week.

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

(The usual fee is £5.)
Presentation hints
Programs which are most likely to be
considered for the Program of the Week
will be computer printed and
ried by a

The program will be well documented,
the documentation being typed with a
double spacing between each line.
The documentation should start with a
general description of the program and
then give some detail of how the
program has been constructed and of
its special features.

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

Please enclose a stamped,
self-addressed envelope.

Code Loader
on ZX81

Before you groan inwardly and turn rapidly
to the next page with a mumbled ‘‘Oh no,
not another one!” let me assure you that
this one really is a big improvement on the
ones you may have seen before.

Nearly all the loaders | have come
across that store the data in the first line in
a Rem statement require you to previously
type in as many characters of rubbish as
there are bytes of machine code. The
loader then pokes the code you type in into
this statement. This makes it very difficult
to check and correct the program.

This program gets around this problem
by ‘reading’ the machine code instructions
in the first Rem statement, converting
these into character codes and poking the
converted codes back into the same state-
ment.

To use the program, type all the lines

except 10 and 20. Into line 10 type your
machine code separated by commas or
spaces in decimal. If you prefer to type in
Hex, change the ‘ *10’ in line 90 to ‘ 16 ’.
Check and edit the code as required.

When you are satisfied it is correct use
Edit to copy it into line 20. Then run the
program. If required, save the program at
this point. To run the machine code prog-
ram use the instruction Rand Usr (16514).
If the program is incorrect just copy line 20
into Line 10 and correct it.

The program uses the fact that the
character code for numbers 0 to 9 and
characters A to F are in sequence and lie
between 28 and 43 (lines 80 & 90). Line
150 checks for an ‘end of line’ character.
BEFORE RUNNING THE PROGRAM...

1© REM 33 135@ 64 17 © 32 1 @ 1
33 150 64 17 © 32 1 @ 1

c=e
L=16514

B=

B=PEEK L

38 LET Lzl

@ IF B<28 OR B>43 THEN GOTO )

99 LET C=C#10+5-28
BUT 6@

OKE .C
I.ET PtPo‘l
LET
EF B()XXS THEN GOTO 6@

GHRFTER RUNNING THE PROGRAM UE

15 REM ShRND) 4% *"TaN 7 e 32
RHSSISQELI(.SELQ!

L=1551‘

50 LET P=L

B=PEEK L

ET L=L+

8@ IF B(28 OR B>453 THEN GOTO 1
9 LET C C*ID#B 28

100 GOTO

POKE P

%0 LeT p:éu

IF B()IIB THEN GOTO &8
LIST

Code Loader
by Nigel Vandyk

on ZX81
This program runs on a 16K ZX81 and
could easily run on a Spectrum with the
minimum of changes. It was written for a
remedial group at a primary school and
has proved quite successful.

The user is asked to input ten words, up
to fifteen letters long and then find some-
body to try them out on. The child has two
goes to get the word right then the incor-
rect word is placed next to the right word at

the end of the test. You also can choose a
speed in which the child has to pit its wits
against.

The word is flashed on the screen for the
defined amount of time. The program then
starts again at line 60.

Program notes

10=variable

60 to 68=inputs name and speed

80to B89=sets up screen

92 to 180=tests child and checks for correct answer.
181 to 185=gives child another go if necessary.
220 to 247=prints score and copies it on to printer.
300 to 317=inputs words for testing.

1 REM *COPYWRITE_ BRUCE pGPLE{'
2 REM iSPELLING TEST 18-9-83%
88 5o3ug Seo
82 PRINT "UHAT IS _YOUR_NAME?
81 REM *uo ARG GET A TERGHERS
85 INPUT N$
86 PRINT AT 8,11:" T(PE IN_ SPEE
Dot g S . “5T15 eUITE
FR&Th: . Y10 18 sLolt
&7 PRINT AT @.8; "
&8 INPUT I
72 LET Ao
28 BRINT HE

Pl - LOOK
nT THIS WORD . THEN e-PELL IT YOUR'\
PAUSE 32@

FOR N=1 TO 3
2 SCROL
NEXT N
LS
PRINT
CLS
LET I=I%1S
REM %GO AND GET A TEACHER#
DIM B%$(15.14)
FOR N=1 TO i@
LET u=a
CLS
PRINT AS(N)
FOR M=1 TO I
NEXT M
cLS
INPUT BS$(N)
a‘ti IF Bs$(N) =R$ (N} THEN GOTO 2@
J41
THEN PRINT “BAD LUCK
Bl AGAIN"
S IR u=1 THEN PAUSE 200
IF U=1 THEN GOTC 13@
NEXT N
REM_*GO AND GET A TEACHER#%
7 GOTQ 220

2 LET B‘\N}— CORREET™
2 NEX
ai CL
‘E;l': PRINT “"THIS WAS YOUR SCORE

23 PRIN

3a FOR N=1 TO 1@

4@ PRINT AS(NI: " =".:B&(N)

44 NEXT N
245 COPY

4 INPUT Us
=247 CLS
25@ GaTOo 6@

2@ PRINT “INPUT 1@ WORDS WITH_
THE MARXIMUM OF 14 LETTERS FOR T
HE PUPILS™

2 M AS(16,14)

@4 FOR p=1 TO 1@

308 INPUT As (M)

a3

T3 R NT

i2 FOR N=1 TO

13 PRINT Fﬂ‘(NJ

14 NEX N

1S PAUSE 500

16

17 GOTO &@

Spelling
by Bruce Pople
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Vanishing Code

, onZX8l

This describes a programming hint for the
deletion of large quantities of Basic code
on the ZX81.

| was faced with the task of either
entering a very large machine code stor-
age Rem or loading a very big program
that contained the Rem and deleting all the
Basic. | decided on the latter, and set out
to find a way of deleting all the Basic at a
single stroke. It proved extremely simple.

| found that all Basic lines end in a byte
118 followed by a zero byte and that the
program ends with two 118 bytes. If one
develops a method of determining which
byte to poke with 118 following a previous
118, the effect is to delete all the code that
followed. The two lines of Basic below will
allow one to do this.
Line 100 is an all-purpose line that may be placed

.anywhere in the program. When this is RUN, the code

immediately following the line is deleted TO THE END
OF THE CODE.

Line 100 computes the NXTLIN address & pokes 118
into it, which is adjacent to the byte 118 at the end of
the previous line of code.

Line 200 may be entered as a direct command to
delete ALL code except the first line. This is the line |
used to delete my huge Basic program, leaving me
with the machine code | wanted to ‘borrow’ and no
aching fingers or boggle eyes.

POKE (PEEK 164285+2S83PEEK 1
6425.\

aa POKE 165&99 {PEEK 16511+2S6
iPEEK 1&512)-\-6 1318

Vanishing Code
by Paul Newman

Martians
on Vic-20

This is an arcade game with a difference.
You, a Martian, are seeking revenge on
those nasty humanoids who used to shoot
you down in pubs and clubs. You have four
lives, and if you shoot down all the men,
the game starts again, but you have less
chance of survival. Be careful not to shoot
an arm, or you lose points!

The game fits in 3.5K, with room for
small adjustments if you wish. Full instruc-
tions are included in the program.

The main program variables are:

RN define how often the men fire at you.
SC your score (10 points per man).

KY the keyboard buffer peek (197).

SP your base position (starts at zero).
FG equals one, when you are firing.

GF equals one, when the men are firing.
LL lives left (you have four per game).
PE men left to shoot.

The program uses a keyboard Peek
rather than a Get statement as it is faster
and allows for repeats.

Program notes.

1: Goto subroutine to print instructions.

10: Set screen colour, volume, and clear keyboard
buffer.

20: Define variables.

30-100: Set up screen, shields, men and your base.

105-109: Test to see if you are firing, or the men are,
and adjust screen accordingly.

110-130: Check for keys.

140: Goto line 160 to let men shoot.

160-180: Define bullet starting position from men.

1000-1060: Clear base of screen, and minus one life.

If all lives gone, then print ‘game over’ and restart.

2000-2010: Define bullet starting position from your
base.

3000-3030: Wipe man off screen, after moving his
arms, and adjust score. If no men left, then start
again, with increased difficulty.

4000-4040: Print ‘game over' routine and restart.

6000: Adjust difficulty of game and restart.

10000-11400: Instructions etc.

Peculiar Program
on Spectrum

This program demonstrates a very odd
feature of the Spectrum. It produces a very
unusual screen effect, but | am not sure
exactly how! Using a small machine-code
routine stored in the user-definable
graphics area, the Interrupt Vector, I, is
altered from its usual value of 63 to 64. (In
fact, any value from 64 to 127 can be
used).

On its own, this produces a slight picture
break-up, as the ULA becomes confused.
When a Pause statement is executed, very
strange effects occur — sometimes the
display is normal, sometimes each charac-
ter is repeated, and other times a ‘fruit-
machine’ effect occurs. To restore normal-
ity when running the program, press Break
then Goto 100. The only real use of this
program | can think of is to produce an
impressive explosion effect, if line 60 is
altered to Pause 0.

10 FORI=USR “A" TO USR “A"+4
20 READ A: POKE |,A
30 NEXTI
40 INK0: LIST: INK RNDx6: LIST
50 RANDOMIZE USR USR “A”
60 PAUSE 20: GO TO 60
70 DATA 62,64,237,71,201
100 POKE USR “A"+1,63
110 RANDOMIZE USR USR “A"
by Andrew Pennell

1 GOSUB1@@ea
2 RN=7

879,93 1PRINT" 04" 7 :POKEREE7E, 15
Y=137 @:FG=a:L1
o R nl s

3835 GF=@:POKE3E877,@:PE=PE-1: IFPE=@THENEGG@

3036 FORK=1T03@ :NEXTK

sPOKE198, @ 3037 POKEFI,32:POKEF1-22,32 :POKEF1-44,32 sPOKEF I

3048 RETURN

400@ POKE198,@:FORY=1T0S

4001 POK| E‘SS?S, 17va

-23,32:POKEFI-21,32

7@ PRINT" ity 4082 PRI SAME OVERE"
8@ FORN=1TO4 XPRINT' SO G SN R Y SNEXTH 49885 FORM=1TO200 :NEXTM
90 S$= L) 4006 POKE3687S, 200
95 FORK= 129T08141 :PUKEV 168 :POKEK+3072@, 2 sNEXT 4@1@ PRINT" selisuqeleeugeppheRRicAME OVER"
) lee el 4820 FORM=1T020@ :NEXTHM
185 IFFG= ITHENFOKEXD*,SJ 483@ NEXTY
1 THENIFPEEK( %¥+22)=102THENPOKEXK , 32 :POKEXK+22,93 3 4832 POKE3687S,@
G=a 4835 PRINT" FLAY AGAIN?"
1 THENIFPEEK (%)X +22)=1130RPEEK ¢ ¥} +22)=1120RPEEK (}X+22)= 4836 GETA$: IFA$=""THEN4@36
118THENGOSUE 1 Gae 4837 IFA$="Y"THEN2
188 IFGF=1THENPOKEFI ,93 4838 IFA$="N"THENPRINT"IBYE BYE!";:POKE36873,27 1END
189 IFGF=1THENIFPEEK(FI)>=1@2THENPOKEF I , 93 :POKEF 1,32 :GF= 40839 GOT04836
118 KL=PEEKKY> 4@4@ GOTO1&
115 IFKL=43ANOGF=aTHENGOSUB2@@0 60@@ CLR :RN=RN-1:G0T01@
12@ IFKL=19THENSP=SP-1:IFSP<1THENSP=1 10606 POKE36379,25
13@ IFKL=2@THENSP=SP+1: IFSP>18THENSP=18 18@1@ PRINT" MmBBIARTIAN'S REVENGENN"

131 PRINT"E=25CORE
132 IFGF=1THENPOKE
133 IFGF=1THENIFPEEK(FI)>=1@2THENPOKEF I ,32:6F=a3
134 IFGF=1THENIFPEEK(FI)=221THENGOSLBR0GER

135 IFGF=1THENIFPEEK(FI>=1060RPEEK(FI)=116THENGF=0:
HENSC=8 POKE36877,@:SC=5C-1@3: IFSC@T
133 IFFG=1THEN14S

14@ IFRNDC15> (RN,
145 IFFG=1THENPOK
15@ GOTO1@6

16@ Kx=7378

17@ HH=INTCRNDC1:%7>
175 IFPEEK X+ CHH¥

18228 PRINT"IN THIS GAME,UNLIKE"

.a 18@3@ PRINT"MANY’ INVADER” TYPES , "
18@4@ PRINT"YOU,THE MARTIANS,MUST"
18@5@ PRINT"ELIMINATE THE HUMANS"
1886@ PRINT"AS YOU SEEK REVENGE."
1867@ PRINT"YOU MUST SHOOT DOMN"
1888@ PRINT"THE NASTY HUMANOIOS"
18@9@ PRINT"BEFORE THEY EVENTURLLY":
1@16@ PRINT"KILL YOU.BEING A"
18288 PRINT"MART IAN, HOWEVER , YOU"
1830@ PRINT"HAYE @4m LIVES!"
1@848@ PRINT"(NOT TO BE WASTED)>"
18568 PRINT"ME@HIT A KEY"
1866@ GETAS : IFA$=""THEN1@66@

2,32 18706 PRINT"IJYOU MOVE BY:"

10808 PRINT" fudcm-LEFT"

10568 PRINT" Q@I@-RIGHT""

11@8@ PRINT"@AND #HE TO FIRE."

11108 PRINT"SMEMOSET READY,AND"

1126@ PRINT"HIT ANY KEY!"

1130@ GETA$:1FA$=""THEN1130@

THEN16@
£ 32 IR=NINA22 1 TFXH5 81 28THENFG=8

2eea F 99+3P-22+1 11468 POKE138,@:RETURN
201@ GF=131POKEIER77,254 sRETURN
3008 P EQ7T , 200

3005 FORN=1TOS@:MEXTHN:POKE3E377 ., @
3018 POKEFI-23,120:POKEFI-21,120
3026 SC=SC+10 E

Martians
by John Coun
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siles however, are an emergency measure

Nl‘ht Bomber and score no points.
3 The program is easily adapted to be-
on Vic-20 come easier or harder. For instance, by

This program runs on an unexpanded
Vic20 in a meagre 1.6K. To play the game
you first select your difficulty level and air
speed (ie: the heights of the buildings and
length of delay loop). The computer then
designs a cityscape which your jet must
demolish.

You do this by using bombs (to drop
press “F7”) and missiles (‘F5"). There is
an unlimited supply of bombs but only
three air-to-air missiles. Each section of
building destroyed scores one point: mis-

changing lines:

505: Range of missile (here = 10).

240: The odds of destroying the ‘“‘next
section” of building (here 1 in 6).

80: The heights of the buildings (here the
minimum is 1 to a maximum of 17!).

Program notes:

Lines

55-120 — design the cityscape.

160-200 — move the plane.

145 + 215 — move the bomb.

140, 170 and 510 colour the plane, bomb and missiles.

500-580 — is the missile subroutine.

The main variables used are:
X — Main loop variable.
N — Main delay variable.
B — Position of bomb.
S + T — Control the shape of the bomb
and the noise it makes while dropping.
V — Controls the amount of damage each
bomb does.
D + E — Are the difficulty level and
airspeed level.

The basic program is very simple and
easily expanded and modified. You are
advised to start on level one first and then
progress, or else you'll be in for a shock.

30 PRINT"MOOPLEASE TYPE LEVEL OF"

45 M=3:T=1:8=39:5C=0
5@ REMMBUILD CITYSCAPE
55 POKE36879,8:PRINT"Y"
68 FORZ=0T021

65 H$="MmEm"

8@ FORY=1TOINTCRNDC1)¥(8+D))
98 PRINTTABCZ)"&:QWI";

95 POKE36876,212+Z+Y

1

128 POKE36876,0:FORN=1T0588: NEXTN

200 POKETTB4+X,82

35 INPUT"DIFFICULTY (1-9)";D: IFINT(D)<1ORINT(D)DSTHEN 35
4@ INPUT"IDMRIRSPEED (5-1>";E:E=INT(E):IFE>SORECITHEN4@

70 PRINTMID$CHS$, INTCRNDC1)¥8)+1, 1) " i0000DOCODIMDMNDOUO0I"

10 POKE36879, 110: POKE36878, 15:HS=0 290
20 PRINT"Da NIGHT BOMBERMN BY" 300
23 PRINT"  PETER M BARTLEY" 385 NEXTX

310 REM¥SUCCESS
315 FORW=1T01008:NEXT

320
325

FORH=1T7038
PRINT

330 POKE36877,200+N

335 NEXTN

340 POKE36877.08
345 PRINT"H9G00D LANDING-WELL DONE"

350 REM#SCORE

360 PRINT"MHIIYOUR SCORE WAS:"SC
1FSC=CHSANDHS>BTHEN38@

370 HS=SC:PRINT"XEIOU HAVE THE HIGHSCORE"

7PE YOUR INITIRLS";N$:N$=LEFT$(NS$,3)

365

80 NEXTY 375 INPUT"T
185 PRINT"®I" 380 PRINT"Xd"H$"
118 NEXTZ

385 PRINT"XUMWPRINT YOUR LEVEL
HIGHER(BY ONE>"

125 REM*MAIN LOOP 398 GETY$: IFY$=""THEN390

138 FORX=1T0472 395 Fv$="S"THEN4S

148 IFB>@THENPOKE(38422+X+B), 4 480 IFY$="H"ANDD{STHEND=D+1 :GOT045

145 IFB>@THENPOKE(7702+X+B),S 405 GOT0398

150 IFB>@ AND T>8 THEN POKE36876,250-T 418 REM¥FRILED

155 FORN=1TOCE-1)%18:NEXTN 415 POKE36873,24:F=46:6=0:H=-2:I=

16@ POKE7781+X,32 420 FORN=FTOGSTEPH

178 POKE38424+X, 1 425 POKE36877, 208+N: POKE36883, N: FORK=1T0S5@: NEXT
188 POKE7702+X,252 430 POKE36877.8

199 POKE77@3+X, 121 435 NEXTH

440 PRINT"3#/0U CRASHED-TOUGH LUCK"

IFB>OTHENB=B+21: T=T+1
PRINT"24SCORE - 4"SC":00DBBBIBBIBERMISSILES  §i'M

HAS THE HIGHSCORE WITH"HS
MS=SAMENENEEERH=

42 DCsC@ry="": DCS(J.)“’B”'DF‘S(Z)-”BG"‘DCS(S)-"OGB"'DC$(4)="0808" “DC$(5)="00000"

43 DCECEI= :ICsC

78 PRINT" EMMMBENTER REaISTRNCE”

75 PRINT"Mdd a"
8@ INPUTDA

5@ INPUTDB

166 INPUTDCS®

110 PRINT"SMNEBILST BAND- "C$(DAR)

120 PRINT"MIOBERND BAND~ "C$(DR)

139 PRINT"XMNBBISRD BAND- "C$C(LENCICS))

150 GETA$: IFR$=""THEN150
152 IFR$O"Y"THENSTOP

:DC$(8)= [ [st 16°D]

140 PRINT"MMZANOTHER RESISTOR?~ v/NE"

205 IFB>@ THEN POKE36876.0 455 1=1+1:IFI=1THENF=0:0=46H=2'0(0T0428
218 POKE36877,8 468 GOTO368
215 IFB>@THENPOKE(7702+X+B),32 588 REMAMISSILES
220 IF7724+X+B>8163THENB=0:5=39: T={ 583 FORJ=253T0L58STEP-18
230 IFPEEK(77@5+X)<{>32THEN418 518 POKE38424+H+,2
235 REM#/STRENGTH’ OF BUILDING 520 POKE?7@4+H+X,82
248 1FB>OANDPEEK(7724+K+B)=186 THENV=INT(RND(1)#6)+1:5=86: 538 POKE36877,J:POKE36876,J
8C=SC+1:T=~1:POKE36877, 199+V%10 540 POKE?7@4+H+4, 32
250 IFY=2THENB=8:Y=0:8=39:T=1 S50 H=g+1
260 GETE$ 568 NEXTJ i
278 IFB$="N"ANDB=OTHENB=1 S78 POKE36E77,8:POKE36E76,0 y'gg;tg;’ g‘a?_;;
280 IFB$="iI"ANDM>BTHENH=1 : M=M-1 : GOSUB500 580 RETURN . if
1@ DIMC$¢18),DAC18),DBC1@), DCSC1@) Resbtor
20 C$(0)="BLACK" :C$(1)="BROWN" : C$(2)="RED" :C$(3)="0RANGE" : C${4)="YELLOW" Vi
3¢ C$(5)="GREEN":C$(6)="BLUE" :C$(7)="PURPLE" :C$(8)="GREY" :C$(S)="WHITE" on Vic:

Type in the resistance required, each digit
other than zeros being followed by return.
Enter zeros together — and return. The
program will then show the colour-code for
that resistance.

Disassembler

on BBC Micro

| have written an interesting program on
my BBC micro to enable users to see what

155 CLR is going on inside the memory of their
160 GOTO1Q Resistor micro. | have written it on a Model B, but
Ny since it is very short and uses Mode 4 it will
RERDY. by Richard Barton T Sion SO
The variables used are:
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X% the start of the current block of eight
‘peek’ addresses.
A% a looping variable.
CHAR an array used to store each block of
eight contents of ‘peek’ addresses.
I have used an internal variable to create
field size and have defined it as being 3
(see manual pp. 70-72).
Program:
10 MODE 7:P.TAB(5,5);CHR$141;
“DISSASSEMBLER".

20 P.TAB(5,6):CHR$141; DISSASSEMBLER.

30 P.TAB(7,7);

40 This program is desngned to enable the “ '’ " user
to read parts of the memory, ' " in pamcular the
BASIC imerpreter ‘""" which starts at address
32768. “'' " To stop the listing at any one point

press <CTF|L> and <SHIFr>

the same *

STARTADDRESS x%

Open Forum

70 MO.4.
80 VDU23,255,255,255,255,255,255,255,255,255.
90 @% =&00203.

100 P
110 DIM CHAR(B)
120 P.";~X%;"

130 IF INKEY(O) ASC"A" RUN:REM PRESS ‘A’ TO
ABORT AT ANY TIME.

140 »FX15,1.

150 FOR A% =X% TO X% +7.

160 CHAR(A% —X%)="7A%.

170 IF CHAR(A% —X%) 16 P.;"“ ";

180 P.;~CHAR(A% —X%),;

190 NEXT.

200 P.;" ";:FOR A%=0 TO 7.

210 IF CHAR(A%)>32 THEN P.;,CHR (CHAR(A%) );

200 NEXT A%.
230 X%=X%+8.
240 GOTO 120.

by Tim Zobel

10 MODET7

REQUIRE ",P
30 PX=P+4

REPEAT 3 N¥%=N%+J%
FORI%=J%TOP%

99 B%
NEXTI%

179
places" : PROCTYP: END
180 UNTIL FALSE

199 DEFPROCACC

200 R¥=J%

219
220
230 NEXTI%
2492 ENDPROC
250
26Q FORI%=J%+J%TOP+J%
278 PRINT; A%(I1%);

289 NEXTI%

29¢ PRINT'!

300 ENDPROC

.5 REM** e,by A. Tennant August '82 ##
INPUT"HOW MANY PLACES OF DECIMALS DO YOU

DIMA%(P%+1) ,B%(P%+1) sB%(1)=1
50 FoimQ: NyomQ't J%m1 3 T%m 132 Rom@'s Z5m@

89 B%§1%+J%)-B%(1%+J%)+(B%(I%) MOD Ny ) *T%
1%)=B%(I%) DIV N%

11@ FORI%=PXTOJ%STEP-J%

IFSACTH F¥mZ3% ELSE FomJI%3 SkhmSH=T%

120 S%=A%(I%)+B%(I%)
130

140 A%(I%)=5%

150 NEXTI%

160 IF?215=226 PROCTYP

FROCACC:IFR¥%=J% VDUT7:PRINT;''"e to "p"

FORI%-P%TOJ {STEP-J%
IFBH#(I1%)€>2% I%=J%:Ryim2%

DEFPROCTYP: PRINTj *"2,"

Calc
by Alan Tennant

held in the array B%.

Lines 110 to 150 then add this new term to
the current sum in the array A%.

Line 160 checks whether the space bar
has been pressed.

Line 170 calls Procacc and if R%=1
(value accurate) calls Proctyp to print the
value.

Procacc is defined in lines 190 to 240 and
sets the flag R% to one when every termin
B% is zero.

Proctyp, defined in lines 250 to 300, prints
the current approximation of “e” held in
A%.

Calc
on BBC Micro

This program, written for the BBC micro (A
or B), will calculate the numerical value of
“‘e” to any required number of decimal
places. The maximum number of decimal
places is restricted by the amount of
memory available.

After entering the' number of places you
require there will be a delay while the

computer calculates the correct value.
During this period the user can get a
display of the current — inaccurate —
value by holding down the space bar.

The program makes use of the converg-
ing series:
e=1/0!+1/11+1/21+1/3!+1/41+ . . .

All the arithmetic is done in a longhand
fashion, using the arrays A% and B%, to
give the large number of decimal places.
Lines 60 to 100 calculate the successive
terms in the series, each new term being

Klingon

on Spectrum

By cunning and stealth we, the Klingon
race, have constructed a very special
installation on the planet Grool. The Fed-
eration is sending ships from every Star-
base in this sector to attempt to destroy it.

It is your task to prevent them from doing
so. We will supply you with seven ships
and unlimited ammunition. We have sent
out distress calls to all Klingon outposts
and expect reinforcements to arrive at any
time. (in other words you get a bonus ship
every 250 points). Should you succeed in
destroying all the Federation Starships,
(reach a score of 2,000 points) you will
receive a substantial promotion, as well as
the gratitude of the entire Klingon people, if
you fail you will of course be killed.
Program notes.

The Starship in lines 150, 155, 890, 985
and 1200 is made up of the graphic
characters “S”, “H”, “P".

The Klingon ship in lines 120, 190, 210
and 1580 is made up of the graphic
characters “T”, “K".

Line(s) Effect
This “‘pokes” the caps shift off.
10to 70 Introduction and option for instruc-
tions.
831089  Select level of difficulty.

100 to 260 © Main loop: (printing and unprinting of
ships, reading the keys).

27010 850 Initialisation: (defining the graphic char-
acters, plotting the stars, drawing the
planet etc.)

860 to 870  Klingon photon fire.

940 Awards a bonus ship if score is a
multiple of 250 points.

950 Checks if your score has reached 2,000

points yet.

980 to 1030 Increases 1 (enemy landed) by one, if
this makes 1=7 control passes to 1120,
otherwise sounds alarm and resets
Starship.

1120 to 1230 The plant is destroyed (quite spectacu-
larly).

1240 to 1310 Play again option.

1320 to 1500 Instructions.

1510 to 1560 Play Beethoven's 5th symphony, (well,
sort of).

1580 to 1590 Bonus ship subroutine.

1610 to 1710 Hey!, you won.

When the program is run you will see
your ship cruising above the planet in a
starry sky. The enemy Starships ' will
approach from the left and must be shot
before they reach the planet’s surface.

You move using the 7 and 6 keys and
fire using the 0 key. If your ship is
destroyed, a replacement (assuming that

to next page
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you have any left) will fly in from the fleet
shown in the top left of the screen.

When either all your ships are destroyed
or seven enemy craft have penetrated
your defences, the plant on the planet's
surface will explode and the game will be
over. If you can make it to two thousand
points then you have won, and will be
treated with all the respect due to a true
war hero.

Open Forum

ou are entrus( d with lh
der(ncu of the L ar plan
on the planat cro

The Federation is determined
to destroy this plant at any
cost, especially that imbecile

Kirk.
Your ships controls are: -

7|To go up

6|To go down

@|To blow seven bucke...(sorry)
To fire photon beaa

You have defence craft,
our wround forces can ui!hstand
UP t0 7 Landings. (Press any key)

Yann v :
anyvvergs?

(y or n)°

KLINGDN DEFENCE
ng on de fence )

E X ¥V -y
. -
@®>REM
ennedy
5 POKE 3558 (-4
BORDER 1

18 INK 7 PAPER 1:
€LS
NT AT 3,6;

BO BDﬁDER @: PAPER @
PUT "fn my fire s

3_(None)*

INVERSE 1;" K
_J:NUERSE e

'Ljue to read
: PRINT AT 18

THEN GQ TO A3
7@ IF INKEYS$<¢>"n" THEN GO TO &

ate?
1 {iLots) 2 (Some) oOr
a8 3P LobE es a0 OR CODE e$>B1

THEN GO TO

89 LET elr—CODE e$-48

Se GO TO 278

100 xr _INKEY$="7" AND x>1 THEN

LET x=

1ie IF INKEYS:"S" AND x <22 THEN
LET x=x+

120 IF t)le THEN PRINT' AT x,2%;
@V AT x¥1,28 iAT x-1,265%
g13@ IF INNEvsa"e" THEN GO TO 86
S@ PRINT AT s,h; INK 7; OUVER 1
INT AT s,h+1; DUER 1; INK
RINT AT s,h; INK @; OUER 1
‘180 IF xc¢>s OR RND<=efr.,3 THEN
GD_TO_ 240

i7e BEEP .3,-30: BEEP .1,2@: PR,
INT AT Nk 75

s,5; OVER_1;
AT s,5; 1 £
e — 7
_ise OVER BT IF x=5 THEN LET c=c

190 IF _Xx=s THEN FOR z=6 TO @ ST-
RI 5, g’;*’r( z; DVE

NI
" THEN FDR =0
. ¥2+4; OVER

2.0
:
“tU+2,BIN 22221111
IN @eeeid1e
+4,BIN @2@11111
+5,BIN 291111121
t"+6,BIN 21121211
OK : +7,BIN 22111111
.
L K31,
37@ POKE U "k"+2,BIN
380 POKE USR "X 33,BIN &
k" +4,BIN
k" +5,BIN
k"+6,BIN
K" +7,BIN
s,
POK 5" 31,BIN 1111111
452 POKE L s 32.8IN 1111111
468 POKE USR "s"33, # 2212002
e ¥
s"+5,BIN 11
s +6,BIN 11
s +7, BIN 31111
b+, BIN 2208¢
POKE L "h"s+1 BIN g
5. POKE USR “h'+2,BIN 2
54@ POKE USR "“h"+3,BIN
558 POKE USR "h'#+4,BIN
“h"+5,BIN
h+6,BIN
e ialBIN 2
o+, BT
OK. P"+1,BIN @

P +2,BIN

820 POKE USR "p"+3, N

63@ POKE USR "p"+4,BIN 1

648 POKE USR "p“+5,BIN 11

680 POKE USR "p:+6,BIN 120

B68@ POKE USR "p"+7,BIN 2@

870 CLS

688 FOR q=8 TO 100 STEP 2
88@ PLOT INK 7;RND§2!B,Q*J 2
788 BEEP .@3,q#¥

@ NEXT

PLOT 5,0
238 DRAW INK 7:0,175,-P1I/2
@ LET c=7

(RND ¥20) +1

10,3@; INK 6; "tm";

o=
-23 THEN FOR n=2 TO 3:
-i@: PRINT AT x,5; OV

ER_1;
370 IF h>=24 THEN FOR n=2 T0O 3.
-1@: PRINT AT x,27; I
- NEXT n: PRINT AT &,2
‘680 IF x=s THEN LET sc=sc+1@
g9 IF x=s THEN FOR v=2 TO o

2 T-n a
920 PRINT AT 21,0; INK 7;"SCORE

: sC,;

s348, Str Sfz850 OR 3 2seb OB sc=7
OR sCc=1250 Bw Sc=1

800 M HEN"80°8uB" 1555

9E@ IF sc=2 THEN 60 SUB 181@

878 8o 7o 109

985 _PRINT s, n; INK 75 OuER 1

INL BT 21,0; INK 7;"SCORE
NENY - LARDE:

| SC
1050 fn' \SPTTHEN B0 T dize
140 LET =0
158 FE T e,

=i : 23,18
BEEP .18, -20: BEEP .07,-38! NEXT
1080 PRINT AT 10,28, INX B e
1e9@ PRINT AT 11.3a! Inx & -pl-
1116 GO TO 100
1120 FOR =8 _TO_-15@ STEP -5
1130 PLOT 255,885
1140 DRAY f,RND6®
i11se PLOT 255,86

OF THE ey

1160 Dnnu f —nm»s“o

117e L5

1358 NEXT

1i9@ INK 7. PAPER @

i2ea L 2$=" GROOL HAS FALLEN-

1@ FOR x=22 TO @ STEP

123@ PRINT AT _10,4; musnsz 188
{x33 TO 22 : PRUSE

12%9 PRINT AT 16,1@; "Wannanuvver

INT AT 2,3, INVERSE 1;“YD
U SCORED'“.F.QK
AT 21,@;"

ot THEN G0 TD B2
{ il Go t

ou are entrusted
deien(e of the nucle
on the planet Grool.

7 To go up"
6 To go dowmn™

@ To blow seven buc

:‘SD PRINT ™ To fire photon be

1460 PLDT @,93: DRAW 255,0: DRAW
—6 DRAD —25550 Dgnu 2,65

2

14%@ PLDT 20,28: DRAW

1480 INT

14380 PRINT “You have 7 dﬁfﬁh:l C
ralt and™,"our ground fDr C

:(hstand UpP _to 7 Landin
J.SBB PRINT AT 21,17;" (P ress Inv

LET i1=oo
EEP .2,t: BEEP .2,t: BEEP
BEEP .7 ,t-8

BEEP .2,t: BEEP
t-85

R XT n: LET c=c+l: PR
ET 'sc=5ct2e

59@ L
1600 Ri
161@ FOR x-.'l TD 6: BORDE PAP
ER x: CLS AUSE 1@: NEXT x
INK 7: ©

tgaa BDRDER 2 PAPER 1:
1630 PRINT “’°" 0.K. YOU WIN!!!

1840 PRINT AT INVERSE 1,
I HE rEBERATION. SURRENDE

165 AT 16,3;" YDU ARE NDU
COHHRNDER OF"‘ i

1686 H’T 20,1, "1f vou would
Like another go ," Lease
Rress see.SIR!, "

lﬁzgx;gk x=-30 TO Se: BEEP .®3,x
éeaa IF INKEY$="" THEN GO TO is8&
1838 IF INKEY. :"p LTHEN GO _TO 8@

17e0 !F INKEY THEN STOP
1710 STI

Klingon
by Gary Kennedy

Basic monitor

on Spectrum
This is a program for machine code pro-
grammers, in which they can enter data in
hex. First, select the address to where the
program is to be entered and then use
normal hex numbers to enter data. The
address and data are displayed in
both hex and decimal. A hex to decimal
and a decimal to hex converter is also
provided.

The program displays a menu and uses
single key strokes to select various modes.
Two hex numbers for each byte must be
entered.

5-3035 is the conversion routines.
4000 prints the display which is then
followed by the main loop.

To next page
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@35 ddre<s-no GO TO sess
3835 PET'AbpRess=a se,e, INT "  HEX DEC DEC
2eee LET FLAG=-1. POKE 238 :
LET NO=ADDRESS &0 suR B3 T 28,5, "Hex. 1 ©orf Dec
4PS@ CLS : FPRINT BT 2,8 re Pt LET o$=IMKEYS$: IF
ment ﬂddres‘ RS gy r o T ¥
E_ 4306 3 H D TO 3SR
& x CODUBI’S!C‘ 431@ GO _TO 4305
1@51 PRINT AT i1.8&; 4315 PRINT AT =@.,5;
INPUT "DE‘
3 f o FPle &€ n
@52 Eﬁi T ﬁi 13,37 ;E o 2 U8 S. FF\‘_\"IT BT iS,'J; 5
13,21, Dala (AT 1S, R; "Hex D ‘;dec, Hex hs;
@,8; “bec a. PRINT AT 19,8; “Andtpesr iy)"
65 FOR n=1 TO_4 dsa LET onﬂgagegn PRDRESS: LET P T“ENstLg Dg=INKEVS: IF
= E e NQ=DRATR: & S s =! a S
. 7@ IF a(n)=0 THEN LET h$=h3$3"9 NO =D, 2507108200, 420% 0 nas
E A (SiBS: AT 18,28 233 3
s IFX_F (n)>@ THEN GO SUB 180 ;’9;5,“ ;EIQTREERéES » iRt 28 4350 PRINT AT Se,s; -
28 RET : =. 4352 INPUT “4 Dig.hex.No.Piesse
RgguLREr hs-hs-mslam.\ TO ain): ‘géﬁ.f’?g;ﬁ ARSI onatd SR s ig 2 m’s\e
= <3 = 3
Seo gs"shsgsgg DECIMAL M BEE! S g-s& IF LEN h$:i34 THEN BOD
S@s POKE 2 .8 .4 3 SUB S@e: PRINT S Fand
1888 DI 3 4i: BTN asie.@ . Y T e A A P R
on T 4 7 Ol 4 55,6 " Bhatner v
2505 LET as(n\ Sh3n_T0 na : S . T e R
2512 IF CODE a8in) >S7 THEN S0 SU 4 - o fC\ TO 43N
8 J 4 F 98 Q - 3352 17 o5e S rhEn 88 1o sase
2838 DEY no=usL As (1) seme - xun““;coo- P e i388 36 1' “s00 =
= 3 : “Hex Run Rddres
8525 LET no=not(UAL n;:g‘{ ;zss: E2i5o0 THEN 8 gssun s 4300 cis TRRaT
55 no=nos X 4299 & 34 THEN GR IR 442
25:§ Rngf_nn’\,m =Y S iipe T i :‘“ IF LEN 784> HEN GO
25 AR 4185 LET #HO= : E 4. LET h$=r%: GO SUB S@a
3988 IF CODE THEN LET 2 4118 Lev é';:rg $4318 LET %558 .8
L 4118 S 4420 GO_TO 4200
3385 s poom asmicss Trew cev o His3 CErimpbREiseopnzssa L, i888 LEv ALARTRoce
Fit JS_I’;ECDDE g serrERat e b §§ LET NO=| nom;sss 60 SUB S s R s St B PR 0
a2 = 3 =- SO0 SUBR 4SS@
3ese _Ir COPE as(n) =63 THEN LET » 1188 LET Bs-Hs P T e B R
L s o =02 21 LET O8=D
3925 _IF CODE 3% (n) =69 THEW LET 3 4288 INPUT 8 Digil Hex.No. ;b3 ANED LETDNSLN R TO. 0 »
o Sy 4205 IF LEN b$<:>4& THEN &0 i2a = S
3030 IF CODE a$(n)=7@ THEN LET & @ . St F g PSP
$n) ="18" 421@ LET h$=b$: GO SUR S@d: LET ATA: RETURN
Basic Monitor
by John Walsh

Better than
Basic

Can you program in a computer language
other than Basic?

Enter this challenging new competition and
win a Jupiter Ace.

Basic, for all its ad ges, is slow. Prog written in Basic The entries will be judged by Popu/ar Computing Weeklyedltor,
tend to look rather p ian when pared to prog written Brendon Gore, and Jupiter Ace Richard A and
in some other | ges such as code. Steve Vickers. In their selection agcount will be taken both of the
We want thing different, g faster than Basic. It could standard of the program and of the p

be machine code, Forlh Llsp, Pascal or Fortran. In fact, your entry The whole range of languages and types of program are allowed.

can be written in anylhlng that is not Basic. And the best non-Basic The only stipulation is that it must not be written in Basic.
program, be it game, utility or other, will win the Jupiter Ace.

——————————_————____——_———-

Entries to the award scheme must be accompanied

Popuia Comping Westr beougertocoe. | | Popular Computing NAME:
The closing date for the competition is November | Weekl! ly ADDRESS:
18, The winning entry will be inthe ¢ :
issue published on December 23. | Better than Basic

Rules

1. There is no limit on the number of entries you can I compet'tlon
send in, but each entry must be accompanied by

four differently numbered competition coupons. I

Closing date for entries is November 18, 1982. I

The names of the winners will be announced in the Fillin thls coupon. When you have collected

December 23 issue of Popular Computing Weekly. fourd end

TheJudges decision is final.

tly

of S g them wlth your program to: Popular
ly, Better than Basic,

famlllss will be eligible to snter the Coun, 19 Whi b Street,

: I London WC2.

SIL& wn

Ltd, or their
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Spectrum

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

Line-up on
shady
characters

Malcolm Davison explains
how to construct 3D cones

and cylinders.

Having established how to draw an ellipse
(Popular Computing Weekly, October 7),
this article paves the way to construct-
ing 3D representations of cones and cylin-
ders, and introduces the idea of ‘shading’
to give the illusion of solidity.

To draw the cylinder, | first planned the
drawing on graph paper marked with the
plot and print positions. The lengths and
positions of the major and minor axes can
quickly be ascertained and the lengths of
the lines between them.

Coding was straightforward, see ‘cylin-
der’. Lines 60-140 and 400-510 draw the
outline of the ellipse, while lines 795-812
draw a series of lines of the same length
from different plot positions. The second
half of the Plot statements in lines 400,
410, 500 and 510 are repeated for the
Draw statements.

‘Cylinder 2’ is the same as ‘cylinder’ up
to line 520, but adds a shading routine and
draws the right-hand edge of the cylinder.
The shading effect is produced by plotting
the circumference of an ellipse, but reduc-
ing the frequency of the plotting points
(lines 795 and 796), and then using these
points as the starting position for a Draw
statement. Line 794 draws the top line on
the cylinder.

Cylinder development

The ‘cone’ is a development of the
cylinder. Lines 1-530 draw the ellipse and
lines 620-637 draw the left-hand lines to
the tip of the cone. Lines 650-654 draw the
right-hand lines and lines 685-690 draw
the lines to the extremities of the ellipse.

‘Pattern 1’ starts as a straightforward
plot of an ellipse. The value of the major
axis (m) is increased during each loop.
While the count ‘a’ in line 90 is sufficient for
the first full circumference of the ellipse, as
‘m’ increases it falls short for subsequent
loops. As a result, it produces curves to the
left and right of the ellipse.

‘Pattern 2’ is the result of repeatedly
plotting an ellipse further along the x axes.
The program runs for about three-quarters
of an hour. If you want a record of it, store
it on tape using Save “‘pattern 2" Screen.

If you want an intermediate printout just
press the Shift and Break keys, followed
by Copy. After the printout is complete,
press Continue. If at any time you want to
know how far the program has got —
break into the program and type Lprint j,
which will print the value of the loop count
(1 to 50) onto the printer and so will not
affect the display. Then press Continue.

-1
Xx=FN wim.n,a): GQ SUB S

GD oF 2, 785

atr,s+y
i@ a+r.s-y
20
2 r+X,8+a
ie Fex,5-a
20
95 1
26
@1 144,92
@3 PLOT a+r.s-y: 1440
@4 NEXT a
26 FOR a=23 TD @ STEP -1
27 X =| aal

PLD’r Fix.313] DrAw 144 H
a

1 BEM -cylinderz®
2 PAPER INK @: BORDER ©: C
L
6@ DEF FN v(n,m, a)=INT SOR ((m
fﬂ)-(ll?l/n’ﬂ!l(l‘&)))
7@ DEF_FN w(n,m,a) =INT SOR ((n
+2) 2 (inra/mr5) 51423
8@ _LET m=24: LET n=32: LET r=8
LET s=87
@ FOR a=@ TO 17 STEP 1
108 LET _y=FN v (R,n,
11@ GO_sUI e
1%e For a=22 To @ STEP -1
o34@ LET X=FN wim,n a: 60 sup &
188 GO TO 794
400 PLOT r-a,s-y OT a+r,s+y
418 PLOT r-a s+u: PLOT a+ris-y
420 NEXT a: RET
500 PLOT r-x,5-a: PLOT r+x,s+a
§18 PLOT C-xiS+a. PLOT rixis-a
é:funn

804 NEXT
82@ LET r=199: LET 7
830 FOR a=@ TO 17 STEP 1

840 LET y=FN v (m,n,a
@ PLOT a+r,s+y: PLOT a+r,s-y:

NEXT a

860 FOR a=22 TO @ STEP -1

870 LET XaFN w(m,n,a)

sse | PLDT F+x,5+a: PLOT r4x,s-a:

Ak »
2 BBPer %" 1Nk ©: BORDER 2: C

12 TO @ STEP
=FN w(».n,a
80 SUR _Seo

G0 TO s2@

LOT

?

S —&°
PLOT r-x.s+
REST . a: PLOT

F5n"3% To 3@ sTEP
LET y=FN v (m.n_,a)
PLOT r-a,s+9! BRAW 127+a-r,

»

2 Fod 21 7o 10
a= ST
9 [E7 SZAN'Vaaincar ©
B2 PLOT r+a,s+y! DRAW 127-2-r,

XT
688 PLOT .‘§¢7 DRRU a2

€8@ FLOT 1 258%e

O 4

1 BEM -pattarnas
2 PAPER INK 7: BORDER ®: C

Ls
6@ DEF _FN v (n,m 3) =INT SOR ((m
79)—!1-7:/n0:>313‘2)))
7@ DEF_FN 2) =INT SOR ((n
r2) - ¢ tg;:/.;m :-n‘z) 33

LET rali27: LEY Si
S FOR 1-1 TO
FoR a=1 T

288: LET n=ss

(408 PLOT r-a-z,5-y: PLOT z+a+r,
s

o PLoT -z4r-a,sey: PLOT zeasr
‘228 NEXT a: RETURN

1 REM aPattecnz.
INK 7: BORDER ©: C

2 PAPER
Ls

DEF v tm,n
*2) _;r cnfeznm »ta

2) =INF SeR ((n

£237>

STOP
82 FOR j=1 TO 50
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Programming

Channelling
musical
talents

Peter Donn presents a
program to turn the BBC micro
(A or B) into a musical
synthesiser.

Who would have thought you could fit over

three octaves of a musical stave onto a

typewriter keyboard, including sharps and

flats? Well, the following program does just
that.

The first key used is ‘Z’ which repre-
sents the first ‘C’. The second keyboard
row is the ‘black’ notes. The scale con-
tinues on the third row, with their black
notes on the fourth row. The shift key has
been utilised on the first row so three
octaves of ‘C' can be fitted onto the
keyboard, including ‘D’ and ‘E’ above the
highest ‘C’ which are often used in musical
tunes.

The program is called ‘synthesiser’,
since you can play in any of three voices,
piano, xylophone or organ. These voices
can be selected by function keys 4, 5 and 6
respectively.

Several other sound effects are con-
tained in function keys 0-3. These are:

0 High frequency cannon shot.

1 Medium frequency cannon shot.

2 Low frequency cannon shot.

3 This is rather a special effect. It performs a ‘ruler
twanging’ operation proportional to the frequency of
sound channel 1 at that moment. Try it out and you
will see what | mean.

Function keys 7, 8 and 9 contain three
separate ‘pages’ of tunes displayed in the
form of different characters. If you want to
play one of the tunes, use the cursor
control keys to take the editing cursor to
the start of the tune. Now press the copy
key and keep it held down. It may surprise
you to find that this is identical to playing
the whole tune on the keyboard.

The displayed characters. are a very
good way of helping people learn to play
various tunes by heart.

The program starts and the function
keys are assigned their roles in lines
30-120. Line 130 enables the user to start
off in piano mode. Line 140 defines the
envelope for channel 0 sound effects,
giving priority to the amplitude part of the
envelope. Line 170 assigns the complete
keyboard to A$.

On line 210 the program starts a quick
analysis to see if a key is being pressed
down. Line 220 checks to see if the shift
key is being held down. Lines 230 to 320
determine if you have selected one of your
options.

The next command, on line 330, is very
useful. It detects a string or a character,
within a string, and stores its value, eg if
BS$ had been Z, then Instr(A$,B3$) would be
one.

Procedure Stop simply empties the buf-
fer for sound channel 1. the following three
procedures perform four different channel
0 sound effects. Next, the three voices are

Finally, the three pages of tunes are
incorporated in three procedures. You can
see from this how easy it is to make up
.your own tunes and play them using the

defined, using envelope once again. editing keys.

5 REM SYNTHESISER BY PETER DONN '82
10 MODE

20
30
40

+]
il

ov EwP e O
mmopoos o

50 *KEY
60 *KEY
70 *KEY

140 E‘NVELOP!Z 1,0,0,0,1,1,1,0,-1,-2,-3,126,100
150 °FX 11,30
160 *FX 12,m
170 A$="ZSXDCVGBHNJM,L.;/21Q2W3ER5T6 YUBI900P@t - "

180 PRINT"THE THREE INSTRUMENT MODES, MUSIC PAGES AND OTHER SOUND
EFFECTS ARE CONTROLLED USING THE FUNCTION KEYS. FOR DETAILS OF
THESE SEE PCW ISSUE(fill in neccesary no.). IT IS ADVISABLE TO PUT
LABELS OVER THE FUNCTION KEYS."

190 mm'r' " THE PRESENT MODE IS SHOWN ABOVE"

0.K. I'M READY FOR THE LIBERACE"
210 B’-Dllel(O)

220 IF INKEY(-1) F=19 :PROCSTOP:GOTO 350

230 IF Bg="a" PROCNOISE1

240 IF Bg="b" PROCNOISE2

250 IF B§="c" PROCNOISE3}

260 IF B§="d" PROCNOISEX

270 IF Bg='"e" PROCENV1
280 IF Bg="f" PROCENV2
290 IF B§="g" PROCENV3
300 IF Bg="h" PROCTU1
310 IF Bg="i" PROCTU2

§

340 IF Bga"" OR F=1 THEN210 ELSE PROCSTOP
350 SOUND1,1, (F*4)-4,5
360 GOT0210
370 DEFPROCSTOP:*FX 15,0
380 ENDPROC
390 DEFPROCNOISE1:*FX 15,5

SOUNDO, 2, 4, 10 :ENDPROC
410 DEFPROCNOISE2:*FX 15,5
420 SOUNDO, 2,5, 10 :ENDPROC
430 DEFPROCNOISE3:*FX 15,5
440 SOUNDO,2,6,10 :ENDPROC
450 DEFPROCNOISEA4:*FX 15,5
460 SOUNDO, 2, 3,10 :ENDPROC
470 DEF PROCENV2:PRINTTAB(12,1);"XYLOPHONE MODE":ENVELOPE1,1,0,0,0,
1,1,1,-5,-10,-15,-20, 126,100 :ENDPROC
480 DEFPROCENV1:PRINTTAB(12,1);"PIANO MODE
1,1,1,-1,-3,-1,-1,120, 100 :ENDPROC
490 DEFPROCENV3 :PRINTTAB(12,1) ; "ORGAN MODE
500 ENVELOPE1,5,1,-1,1,1,1,1,-4,-12,-4,-4, 120,100 :ENDPROC
510 DEFPROCTU1
520 CLS:PRINTTAB(11,2);CHRg133;"SELECTION 1"
530 PRINTCHR§130;"1812"'" QRTYTRTY R R c cQRTYTRTY R R b b WIYTWzW
TWzWT a aQRTRQ/QRQ/QR"
540 PRINTCHR$130;"MATCH OF THE DAY"'" QRYI YYYYY UIYTYUQETUTTTTT Y
UTRTYQRYIYYYYY UIYUIO OP@EPOGIIOIUYTR"
550 PRINTCHR$130;"STAR WARS"'" QQQR I UYT®€ I UYr® I UYUT
(k spaces)QQQR I UYT@ I UYNe IUYUI QQQW UYTRRTYTWEQQW U
{2 spaces)YTRITT QQW U YTRRTYTWEQQW U YTRITT QQW U YTRRTYIWE Q
(1 space)QR32Qz;.,Q"
560 mm‘rumluo;"m DAMBUSTERS THEME"'" I @ I I UYU I
(1 space)T R TY O I UY YT YBIO®P O I U I
(1 space)TRE TR TY O I UY YT TTRETR ¢ c"
570 PRINTCHR$130; "THE BLUE DANUBE"'" ,./QQ II YY ,,/QQ II UU MM.WW 00
(1 space)UU MM.WW 00 YY 4,/QR @@ II ,,/QR @@ 00 ..zWW 1QY RQ/ .W
580 ENDPROC (1 space)QRaaa"
590 DEFPROCTU2
600 CLS:PRINTTAB(11, 2);am’133|"sEchnm 2"
610 PRINTCHR¥130; "GREENSLEEVES"'" TU 10 POI YR TYU YIT RTY RW TU 10
(1 space)POI YR TYU YTSEST  T"
615 PRINTCHR§130; "ROBIN HOOD"'" RRR RRR YYYTR “TTT TTT UUUYT Y YRI
(3 spaces)0 OU® POI ouT YTR"
620 PRINTCHR$130;"WHEN THE SAINTS"'" RYUI  RYUI
(4 spaces)UYTR RY I IU UYUI Y R T R"

" :ENVELOPE1,1,0,0,0,

Y OYYTRE
ST WY IY 0T Y

RYUI YR Y T

630 PRINTCHR$130; "BLACK BEAUT‘I“'" QR I YUIUYTRW U TYUYTRTY
(3 spaces)I P @ P«@eré

640 PRINTCHRE130; "DOE A DEER"'" R TY RYRY T YUUYTU Y ur
(2 spaces)YI Y I U IOOIUO I RTYUIO 0 TYUIOP P

(2 spaces)YUIOP@ @O U P I @RTYUIOP@ I R"

650 PRINTCHR$130; "SUPERCALIFRAGILISTICEXPTALODOCIOUS" '" IIITOIIIIIOIL
(1 space)U IITIOIIITIOII Y ITIIOIII€6+@@ O @EPOGIIOIUYTR R"

660 ENDPROC

670 DEFPROCTU3 :CLS :PRINTTAB(11,2) § CHR$133; "SELECTION 3"
680 PRINTCHR§130; "THE ENTERTAINER" ' " T6Y@ - P @
(4 spaces)T6Y@ Y@ Y@ 0I80@- «@0~ T6Y@ Y@ Y@ 6c}-6- R @

(4 spaces)@¢-@v- @-6-@¢c- 6¢6-@.- Pe-@"

690 PRINTCHR$130; "PUFF THE MAGIC DRAGON'!

(4 spaces)I U I UYTI P @« eeeer 110 €O

(5 spaces)I U I UYI OPI

700 PRINTCHR$130; "BESIDE THE SEASIDI
agace!)OOPO'POP OIOIOIOIUYT O YT

710 RINTGHRE130; "WORZEL GUMMIDGE"'" YUI - +@ PO IU «@P IU ¢@P OI

(1 space)UY 0 I YUI - «@ POIU «@ P IO

720 PRINTCHR§130;"THE WOMBLES"'"™ Q WR R WQ Q W RY

(3 spaces)Q WR R WQ Q W RY Y TR T W ER"

730 PRINTCHR$130; "HALLELUJAH"'" YIO I OYI

(1 space)@ @@+6- YTRYUT "

740 ENDPROC

@eeer 110 €01
I

II0 IYTRERI I  II0 IYTRERO

YU YT Y TR T W RE

I0€P I @PIYI 190
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Continued from page 13

unfair US version of Pontoon, 21 or Vingt-
et-un, where you have to beat the dealer’s
hand, not merely equal it. Craps is the dice
game so favoured in Western saloons and
Roulette will take you and your wallet to
Monte Carlo. The graphics on the first two
games are good, although Roulette cheats
a little by only showing the section of the
wheel containing the ball.

All the games are well-written and
appeared close to the originals in terms of
the speed at which they emptied your
pockets. Indeed, my innocent little Spec-
trum was the object of much abuse,
accusations of cheating, etc, when this
cassette was produced late one evening.
After one run of particularly abysmal luck, |
wondered if this cassette was not in fact
financed by the Salvation Army as a
demonstration of the pitfalls of gambling. If
you are a financial masochist, this is
obviously the tape for you.

The last section of Spectrum software
comprises some of the utility programs
available.

Character Programmer (ZedXtra Soft-
ware) allows you to define your own 8 x 8
graphic characters on a large grid on the
screen. It comes with clear, if mis-spelt
documentation, as well as data to define
invaders, tanks, aircraft, etc. Although it
does a satisfactory job in defining and
storing the new characters, | find it easier
to scribble away on a piece of graph paper.

If you have to have a character gener-
ator program, then better value would be
to acquire Altwasser's Cambridge Colour
Collection which contains a similar prog-
ram (plus 19 others) or Automata’s Char-
acter Generator which also contains many
different character sets ready program-
med. Indeed, most Spectrum owners will
by now be the proud possessors of Sin-
clair's apology cassette, Horizons, which
contains an excellent character program.

Rushed finish

Picture Maker (JWV Software) is, quite
frankly, a muddle. There is no documenta-
tion, and few instructions on screen. It is
not mug-trapped at all, and frequently
produces error messages even when the
correct entry is made. From a glance at the
listing, it could have had some potential,
but shows clear signs of a rushed finish or
the ZX Microfair. It is not in the same
league as, say, Green Warrior, from the
same firm.

The last utility program is Superdraw
from Video Software. This has to be
tremendous value. Five pounds will bring
you an excellent high and low resolution
drawing program, with circle, colour fill and
large and small text options, a screen
design pad, an easy-to-understand in-
struction booklet and a spoken commen-
tary on the reverse of the tape.

To further demonstrate the potential of
this program, there are several stored
screen displays, including a detailed map
of Southern England as well as a redefin-

able large character set. Any picture drawn |

with this program can be stored in your
own programs — | wish all software
houses offered such good value for
money.

Machine Code—

lan Stewart and Robin Jones present a new series for beginners

. « « the day
after tomorrow

There are only two registers left to discuss,
and both have similar functions — they
can both alter the address part of an
instruction while the program is running.

Indirectlon. < . . i

Let us have a look at the I-register first.
We will invent a new opcode, Ldi or ‘“load
indirect”. Like HIt, it doesn't have an
address associated with it. To the
machine, it's just like an Ld instruction
except that the high bit of the address field
is set to “1”. This bit is called the indirec- +
tion flag, and simply indicates to the
computer that indirection is in force. So the
binary form of the Ldi instruction is:

[0001]1]00000000000]

T T

opcode address (not used)

indirection flag

The hex code is 1800. When the compu-
ter encounters this instruction, it uses
whatever number is in the I-register as the
effective address. So if the I-register con-
tains 1E4 and an Ldi instruction is ex-
ecuted, the effect is exactly the same as if
the instruction had been Ld 1E4. In other
words, the I-register acts as a memory
pointer, and we can move it around to our
heart’s content if we can do arithmetic with
it. That means moving values into the
A-register, because that's the only place
we can do arithmetic. So we'll invent an
opcode Xai for ‘‘exchange contents of
A-register with contents of I-register”.

The indirection flag can be set for any
instruction which has an address part. So
we can have Sti, Jpi, Addi etc, and in each
case, the last three digits of the hex code
will be 800.

An example

Let's look at an example which uses
these ideas. Suppose that we want to.
initialise a 1D array of length 20, to hold
the numbers 2, 4, 6, 8 . . . 40. In other
words we want a machine code equivalent
of the' Basic:

FORC = 170 20
LETA (C) = C+2
NEXTC

There is a series of values which is
going to have to be stored in memory
somewhere, to make this work. They are 1
(because the loop count goes up in ones),

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

2 (because that's the increment for the
array contents) and 20 (which is needed to
test for the end of the loop).

For the moment, we do not want to be
bothered with exactly where these num-
bers should be stored, so we are going to
refer to these addresses temporarily by
names (just like Basic names). We'll have
to convert these to numbers when we
finally get to machine code, of course. This
is an application of Jones’s First Law of
Computing: “Never put off till tomorrow
what you can put off till the day after.”

So, we'll assume that the numbers we
want are available in locations called N1,
N2 and N20. Similarly, we'll have a loca-
tion called Base which holds the address of
the first element of the array, and one
called Count which will act as the loop
counter.

First, we set the |-register to point to the
base of the array:

LD BASE

XAl

Then we set the Countto 1:
LD N1

ST COUNT

Now we double this (by adding it back
into the A-register) and store it in the
location pointed at by the I-register. (We
talk about “‘storing through the I-register”
for short.)

ADD COUNT
SsTI

We ‘“‘undouble” the value on the A-
register again, subtract 20 and see if the
result is zero. If it is we've finished:

suB COUNT
SuB N20
JPZ out

Out is another, as yet unspecified,
address. We don’t know where it is yet,
because we don't know where the prog-
ram ends, and so, again, it's useful to give
it a name temporarily.

If the branch doesn’t occur, we add 1 to
the Count:

LD COUNT
ADD N1
SsT COUNT

and increment the I-register by 1:
XAl
ADD N1
XAl

The current Count is now back in the
A-register, so we can loop back to the
doubling operation:
JP LooP
provided we give the “‘Add Count’ instruc-
tion the symbolic address ‘““Loop”. Let's do
this by preceding the instruction by its
symbolic address followed by a colon:

LOOP: ADD COUNT

If you have any machine code sub-
routines/tips/g pl send
them to: Machine Code, Popular Com-
puting Weekly, Hobhouse Court, 19
Whitcomb Street, London WC2 7HF.
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Peek & poke

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

COMMAND
PERFORMANCE

Howard Roberts of Stockport,
Cheshire, writes:
We have just got our
BBC model B. I would
like to know if there is a way of
disabling the Break key.
A This is done by the com-
mand:
wREY 0" =
where the instruction you

want up on the screen when

you press Break is between the
inverted commas. This is most
commonly used for restoring
and running the program,
which would take the form:
*KEY 10 “ OLD|[MRUN||M "

CALLING NAMES
AT RANDOM

I Mclntosh of the Cheviots,
Oban, Scotland, writes:

I have just received my

48K Spectrum, after
what seems like a long wait,
and I am very pleased with it. I
would like to use it to draw
names at random. I do not
need a lot of names, and it does
not matter if they are repeated
sometimes. I have tried split-
ting a string using To but that
only gives me bits, not com-
plete words. Can you help?
A This program should do

the job. I have used a
colon as the marker between
each word, but other symbols
could be used. If you have a
really long list of names, you
might find it convenient to
break the AS$ into several
strings. Remember that once
you have entered the string
you must use Goto 30, or else
you will wipe it out:

10 DIM A$ (Total length of the string
you want)

20 INPUT A$

30 LET Z= INT (RND * Last but one
colon) + 1

40 IF A$(2) = “:” THEN GOTO 100

50 IFNOT A$ (2) = “:” THEN GOTO
30

100 LETZ=2Z+ 1

110 PRINT A$ (2);

120 IF A$ (2) = " THEN GOTO 200

130 IFNOT A$ (2) = " THEN GOTO
100

200 PRINT “ ANOTHER GO? "
210 INPUT B$

220 IFB$ = “S” THEN STOP
230 PRINT

240 GOTO30

Because I have used a
Dimension for the string A$, it
is possible to look at every
member of that string. Each
word is separated from the

others by a colon. For exam-
ple, you might start A$ off

with
":DAVID:IAN:RICHARD: . . ."

Line 30 selects a random
number, which is checked to
see if it is a colon. When a
colon is found, the characters
between that colon and the
next are printed in a line.
Remember when Dimension-
ing your string to allow space
for the colons. Your Rnd num-
ber should be the last colon
but one, as your string should
start and end with a colon.

COMPUTER
DECATHLON

Andrew Lennox of Tring,
Hertfordshire, writes:

I have recently ordered a

BBC Model B micro.
Apart from hoping that I will
not have to wait months and
months, I would like to know if
it will be possible to chain
programs on it. I want to write
a computer decathlon of short
games where the player will
have to go from game to game
with no time for resting in
between. The program must
also Run as soon as it has
Loaded. How do I do this?
A The command that you

are looking for is Chain
“filename’’. Another way
round the problem would be
to write the 10 programs as
one, using 10 sub-routines. If
the programs really are short,
there should be enough mem-
ory available. It would also
mean that you could keep a
running score from routine to
routine.

TRIAL AND ERROR

Raymond Connell, Stenhouse-'

muir, Stirlingshire, Scotland,
writes:
Could you please tell me
how I can find out which
chips are, or are not, working

in my Sinclair 16K Ram pack?

While trying out another pow-
er supply, because the Sinclair
one could not handle my ZX81,
Ram pack and Maplin
keyboard, smoke appeared
from the back of my Ram
pack. Although everything
works perfectly now, I found
that I only have 13K of Ram
left. I would like to replace the

damaged ICs but do not know -

how to isolate the faulty chips.
As my ZX81 was in kit form,

I use my own power supply.
Could you recommend another
one.

A I do not know any way of
finding out which chips
are faulty other than by trial
and error. Replace each chip
in turn until the culprit/s are
found.

It would seem that the prob-
lem is not with one of the
4116s but with one of the
support chips. Either part of
the memory is not being
addressed, or you have a fail-
ure in the Refresh signal some-
where. In practice, I'm afraid
that it would be easier to buy a
new Ram pack or make do
with 13K.

As for the correct power
supply, the one supplied by
Sinclair is the obvious choice.
Sinclair’s earlier supplies were
less than one amp, but the
later ones are a little above
one amp, which may be
enough for your needs.

The one person I know who
uses a kit-built ZX81 also built
his own power supply which is
just over two amps. I think
your best option would be to
ask your local electrical shop if
they can recommend a supply.

DECISION TIME

S Dennison of Simmonds
Way, Chelmsford, Essex,
writes:

I have owned a ZX81 for

four months. I am now
thinking of buying a graphics
Rom expansion both for games
and because lower case letters
would be helpful in other prog-
rams.

The Roms that I have seen
advertised are by Kayde, DK-
tronics, and Quicksilva. I
want to buy one that is simple ..
and preferably does not re-
quire any soldering.

I have already spent £25 on a
Ram pack. I wonder if it would
be better to sell my system and
get a Spectrum instead.

This is a decision that

only you can make. But,
you must keep in mind the
number of user-defined
graphics that you want. The
Spectrum can only use 20 at
once (A to U). While this
should ordinarily be more than
sufficient, every letter that you
assign a graphics character to
cannot then be used as a letter
either in upper or lower case.

Any of the graphic Roms

that you mention will increase
the potential of your character
font considerably. But, each
time you power up you will
have to program the defini-
tions of each character, unless
you store the definitions on
tape and Load them as a sepa-
rate program. However, the
graphics 4K Rom from DK-
tronics gives you about 450
extra ‘ready made’ characters.

Fitting the DK-tronics chips
will mean soldering, though
only three connections are in-
volved. Quicksilva’s User-
Defined Graphics Chip can be
fitted without soldering, if you
use the QS motherboard or
the QS connector.

FLIGHT PATH

Tim Deans, Mallowdale, Mid-
dlesbrough, Cleveland, writes:

I have been trying to

write a Basic games
program on my Vic20, but I
am having problems with in-
puts. For example, a player is
flying a plane on a level course.
If he wishes to increase his
height, he presses key 1. The
computer checks for this with
an Input A, and then If A = 1
then. . .

However, if the player does
not Input a command the com-
puter prints a prompt on the
screen and waits for a com-
mand to be Input. How can I
make an Input that will work
only when a key is pressed and
ignore it if a key is not pressed?
A By the very nature of the

command Input it cannot
be ignored. The instruction
you need to look at is the Get
command, which can create a
similar effect. Try this short
routine:
10 GET A$
20 IFA$ < “1"ORA$> “2" THEN
GOTO 300
30 IF A$ = “1" THEN GOTO 100
40 IF A$ = “2" THEN GOTO 200
100 PRINT “Aeroplane goes higher” :
GOTO 10
200 PRINT “Aeroplane goes lower” :
GOTO 10

300 PRINT “No change” : GOTO 10

I have put this into a loop,
but you can break out of it
easily enough. There could be
more instructions at lines 100
and 200 as these would form
the subroutines that actually
move your aeroplane on the
screen. In this example I have
used Goto instead of Gosub
because a ‘“2” Input would
Return you to the start of the
next subroutine (100).
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Classified

BOOKS FOR DRAGON 32
AND TANDY COLOUR COMPUTER
101 Colour Computer Programming Tips
ind Tricks £6.
55 Colour Computer Programmes, Home
School, Office £6.95
55 more Programmes, Home, School, Office

The Colour Con;pu(er Songbook

40 songs £5.95
My Buttons are Blue (Poetry Generator) £3.95
Colour Computer Graphics £7.95
Other books 'or PC1211, PC1500, Casio
and pple
Please add 50|| pev lmok post and packing
maximum £1.50

Sole UK agents. Dealer enquiries
welcome

ELKAN ELECTRONICS
Free post (No stamp required)
28 Bury New Road, Prestwick,
Manchester M:
Tel: 061 798 7613. Prestel No. 258 2022

BBC SOFTWARE
Educational and Leisure programs
Space Academy 32K, Driving Test 32K,
Goldmme 32K, Enqland 32K, Baltle Ships
32K, Film Buffs 32K, and more. Programs £4
inc. 2 for £6 inc S.A.E. for details.

Sent by return of post after cheques/POs
cleared. Mail order only.

SWIFT LINK SOFTWARE
118-120 WARDOUR STREET, W1V
4BT

LOVE —
a 16K women’s

adventure game
set in the riotously funny Poke Hall. Meet the
voluptuous Griselda, the rude Sinclair,
Indian mystic Mr Ram Pac, and more.
Interactive, machine coded and fast. Cassette
£5.95 inc instructions. REMSOFT, 18 George
Street, Brighton BN2 1RH ml 0273
602354).

New book for Sp
The Working Spectrum
A library of practical subroutines
and programs.
By David Lawrence
Only £5.95 inc p&p
This is the first book for the Spec-
trum to take you beyond the manu-
al.
David Lawrence develops a collec-
tion of sophisticated yet practical
programmes and games from re-
usable subroutines.
If you want to make the most of
your Spectrum you must have this
book.
Published in association with
Popular Computing Weekly.
Send cheques/postal orders, for
£5.95, to The Working Spectrum,
Books, Hobh
Court, 19 Whitcomb Street, Lon-
don WC2 7HF.
Please allow 28 days for delivery

SPECTRUM 16/48K software, fruit
machine, fast spinning, 9 fruits in view,
40 per reel, nudge , holds,

BBC COMPUTER GAMES
which make imaginative use of
the versatile sound, colour and
graphic facilities. These com-
petitive games are for the
whole family and can be play-
ed at different levels.
““SHAPE” and “RACE” are on
one cassette at £5.50. “SIG-
NALS” and “MAGIC” are on
one cassette at £5.50. Model A
or B. Cheque/PO/Transcash
No. 61 413 1707. H & H
Software, Dept. W, 53 Hollo-
way, Runcorn, Cheshire.

BLANK CASSETTES
C12s and C15s Best Quality Boxed Computer
cassettes ONLY £3.20

inclusive of VAT & P&P.

To: KERNOW SOFTWARE LIBRARY
55 Eliot Drive, St Germans
Saltash, Cornwall PL12 5NL

SPECTRUM & SHARP LEADERLESS CASSETTES
MZ-80K 10 C15s with no leader! ONLY £7.50
inclusive
FTW Send cheque/PO to:

SO ARE LIBRARY CONSUP LTD., 62 TRITTON ROAD
Low cost weekly hire from only 50p. LONDON SE21 8DE
Comprehensive catalogue available Tel: 01-670 9886
FREE, covering games, and
utilities. New titles are constantly being
added. Send stamp for your g
now (please state machine). BBC USERS

Fantastic new game for model B superb, fast
action, sound and colour. Several phases of
play getting more difficult as score increases.
You'll find this game is totally addictive, so be
warned, this is one game you won't regret
buying and that's a direct promise. Cheques

SILICON SOFTWARE or POs for £4.95 to
ZX SPECTRUM/MZ 80K SPELLBOUND
Cassette I: for Spectrum Elephants 176 East B:V:'L);n'?";aﬂésg"g‘f’;"a"‘v South
games o

of skill for only £2.. 95

Cassette II: for MZ 80K, Word Search,
create your own puzzles with ease, only
'4.95

Cheques/POs payable to: Peter Shure,
Silicon Software, 24 Short Lane, Stan-
well, Middx TW19 7BQ.

ASR 33 TELETYPE with tapepunch,
and

jackpot, g , run-
ning total, superb sound and oolour
graphics, plus Othello, difficult oppo-
nent, both on tape with large menu
program, bargain, £4.50. K. Bylett, 118
Sorrel Bank, Forestdale, Croydon, Sur-
rey CROOLY.

2ZX SIMULSOLVE, efficient solution of

linear equati with
many unknowns. Details SAE. Cas-
-sette ZX81, £4; Spectrum, £4.95. Alan
Turnbull, 65 Vicarage Road, Stockport
SK3 8HL.

VIC20 + cassette + 16K add on +
database + Super Lander game, 1
month old, boxed, mint condition, worth
£350, quick sale £270. Wanted: Sinc-
lair printer, will pay reasonable price.
Tel: 0274 590356.

ZX81 16K Adventure game, Treasure
Cube, truly 16K game for the thinking
computer addict, bargain at £4 inc
P&P. Cheque/PO to: Mr J. Wallles, 25
Coxheath Road, Church Crookham,
Aldershot, Hants.

ZX80 16K RAM, Space Invaders,

Breakout, three books, to go to highest

bidder. Simon Grove, 01-876 4187
(evenings only).

VIC20, Datasette, 3K RAM, 8K RAM,
hi-res, lightpen, joystick, books, £350.
Consider part exchange with synth.

(0248) 670264.

destal. Working well,
surplus to own requirements, £175.
Tel: 041 332 6882.

ZX81 16K plus software, £50. Tel:
0704 893793 after 5 pm.

MZ80K 48K MACHINE. One month
old, has £50 of software. Very good
condition. Selling for £375. Tel:
(09278) 4428.

BBC MICRO SOFTWARE for model A
— Bomber, Depthcharge, Meanies,
Hangman — includes full instructions,

DRAGON 32 SOFTWARE
Cassette of programs including Earth
Defend, Bars, Cross Match, Tit-
les, Swpshp, Moire, Visibubble, Circles,
Circol, Spiral, Musical Keyboard, Photo-
graphic, Motoring Costs, Tacograph,

Reactance, Pools, Video and Index.
£4.95incP &P
Video Productions, Dept POC,
11 Flordon Road, Newton Flotman,
Norwich NR15 1QX

SPECTRUM 16K CASSETTE ONE.
Fast moving and very addictive, with
colour graphics and sound. Defender,
Asteroids, Missile, Batnum, Bombrun,
all for £5.50. R. Bhattacharya, 3 Wens-
ley Close, Harpender, Herts.

PACMAN-81. Superb, fast moving, 6K,

all for just £4.95 (including P&P) che-
ques/postal orders to M. A. Jennings, 5
Mornington Avenue, Wokingham,
Berks, RH11 4UE.

VIC20 SOFTWARE. City Bomber, 3-D
Maze, Lunar Rescue, Horse Race, and
Super Trap, using excellent colour,
sound, and defined' characters. All for

coce game, for ZX81, featur-
ing: 1 to 4 ghosts, powerdills, side-
doors, fruit, bonus-man, increasing
speed. Cassette £3.95. A. Laird, 9
Franklin Road, Saltcoats, Ayrshire,
KA21 5AT.

VIC20, cassette, 16K expansnon super

only £4.95. Phone ings 0460
4n744 for details.

16K SUPER BRD 2, cased, modified
Segmon Basic 1, 3 and 4, £200 with
extras £180. Tel: Mr Goodwin, (0202)
889352.

SHARP MZ80K wanted, must be
reasonably priced. Lowsider peripher-
als. Tel: Gerrards Cross 83031.

ACORN ATOM DISC DRIVE, 5Yin,
unused, cost £350, sell £230. Tel
(0438) 65385.

2ZX81 16K programs. Dot Muncher and
Earth Lander, very addlctlve £4.50.
Tel: 0895 53521.

, books, , plus dust
covers, perfect condition, il boxed,
£240. Tel: Basingstoke 64889.

ZX81 M/C 10 1K GAMES. Cassette
£3.50. Defender, Landers, Mutants,
Thrust, Ni-Score, Scramble, Blaster,
Galaxians. (Free catalogue), I. Morri-
son, 17 Winton Circus, Saltcoats, Ayr-
shire.

BBC SOFTWARE MODEL B or 32K
Model A Mutant Invaders, Wild West,
Earth Defence, Auto Dodge, Breakout,
all five £4.50, from A. Holmes, Fairway
House, Ghyll Road, Crowborough,
Sussex.

ZX81, New Rom £8.00.. Thur-
nal I-O Board £9.00. Various
cassette programs and books
on Basic. Details: Pyatt, 23
Arunde! Drive, Orpington,
Kent.

GOOD 6502
GAME
PROGRAMMERS
REQUIRED

High royalty payments with

guaranteed national distribu-

tion — we only want the best

because we only provide the
best software.

If you are willing to work hard

and fast you could earn a

tremendous amount of money
very quickly.

To find out more telephone
Norman Rabin on 01-203 5161
— right away.

A NEW RETAILER for Sinclair accessor-
ies in the North of England. We are
situated near the M1 and M62 motor-
ways. As well as a complete range of
hard and software, our service depart-
ment can repair, modify or fit a wide
range of accessories. Hours of business
10 am — 8 pm, Monday to Saturday

incl
TELEPHONE PHILIP 'COPLEY ON
0924
FOR FUHTHEH DETAILS

ZX81 VIDEO INVERTER. Saves
your eyes, increases safe level,
displays sharp white characters on
solid black background screen. Kit
£4, built £5 (includes VAT and
P&P, instructions). Reviewed in
Popular Computing Weekly, Au-
gust 26. Send cheque/postal order
to D. Fritsch, 6 Station Road, Thel-
well, Warrington, Cheshire WA4
2HS.

DK'TRONICS 32K PLUG-IN RAM for
the original version of 16K Spectrum.
(No good for latest c/board design.)
£27.50. Tel: Mr Wilson 01-863 4305
evenings only.

BLANK CASSETTES C15 with case
40p each. Cassette labels in blue,
white or yellow 20 for 36p. Inlay cards
in red, blue or yellow 20 for 60p. Library
cases 9p each. Postage on each com-
plete order 25p. Stonehorn Ltd., 59
Mayfield Way, Barwell, Leicester LE9
8BL. X

ZX81 16K with cassette recorder and
TV plus lots of software, £75. Tel:
Medway 721062 (evenings only).

SPECTRUM RENUMBER instantly re-
numbers all or parts of program. All
Goto's, Gosubs, etc. included. The first
and probably the best in M/C for only
£3.95. David Webb, Southolme, 9 Park
Road, Woking, Surrey.

TANGERINE with lots of software,
manuals, magazines plus tape deck,
£230 ono. Write: Paul Duckett, 95
Brennan Road, Tilbury, Essex.
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2X81 16K with video inverter, uncased
keyboard, technomatic user port plus 9
games, cassettes, including defender,
30 defender, asteroids and 7 books. All
in good condition, worth over £300, will
accept £110. Phone 01-373 8514 after
4pm..

DRAGON 32 SOFTWARE on tape,
from £1.95. Send sae for list. ATL(D),
115 Crescent Drive South, Brighton,
BN2 6SB.

PRINTER wanted, GP100A or GP80A,
as new. Mitchell, Leicester 700545.

VIC20 with cassette, programmers aid
cartridge, books, magazines and soft-
ware. Seldom used, still boxed. £150
ono, also colour TV (defective sound,
but all channels), £25. Tel: East Kil-
bride 26003.

FROG. An Arcade game for the 32K
'BBC. Manoeuvre your frog across a
motorway and a river. Features include
animated snakes, beavers, crocodiles
and diving turtles. Available from
James Hager, 7 Basset Street, Cam-
borne, Cornwall. Price £6.50.

TRS-80, model 1, level 2, VDU plus
dust covers, £100 software + books,
£350 ono. Sidlesham 394 after 6 pm.
VIC20 and cassette, tons of software,
joysticks, books, mags, only £250 ono.
Tel: 0244 300437.

VIC20 CHEESE CHASER! A totally
new and addictive game for 8K expan-
sion. Can you capture the mouse in the
net before he eats all your cheese? Full
colour and sound, only £4, also, games
pack-1, 5 games on one cassette for
the unexpanded Vic, £4. Michael
Marks, 45 Talbot Crescent, Leeds LS8
1AL.

Computer Swap

PET 4016, small screen, 16K, toolkit
Rom, one year old, £400 ono. David
Korn, 01-267 5035 (evenings).

SUPER BOARD THREE. 8K Ram,
PSU, cased with manuals and games
tapes. £85 for quick sale. Tel: Andrew
on 0827 289484.

VIDEO GENIE. Joystick, lower case,
sound, £200 of additional software.
Adventures and scripts, books and
manuals. £25C ono. Tel: Bedford
53322

ZX81 16K Ram pack and software
tape with 20 games. Six commercial
cassettes. £75 ono. Tel: Ruislip
(08956) 78729, Peter May, after 5 pm
evenings.

VIC20 CASSETTE DECK. Programs
and i also with

graphics capability. £160 ono. Tel:
Chris at Swindon (0793) 770926 even-
ings.

ATARI VIDEO GAME SYSTEM, plus
Combat, Asteroids and Pacman, excel-
lent condition. £110 ono. Tel: Letch-
worth (04626) 72250 after 4 pm.

ZX81 1K with software. £40. Tel: Flint
(03526) 61897 after 6 pm.

MATTELL INTELIVISION plus 8 car-
tridges, perfect condition, still boxed, 6
months old. £200 ono. Tel: Matlock
(0629) 2990 after 4 pm.

EXPANDED ZX81 with keyboard, 32K

NASCOM 1, 36K RAM basic graphics,
various modifications, cased, complete
and working, unwanted system, £100
ono. Tel: (07782) 5525 any time.
ATARI video computer game, com-
plete with COMBAT carmdge used
once and still under guarantee, £70.

(0322) 862843.

VIC20 COLOUR COMPUTER plus
cassette deck and Vic Revealed by
Nick Hampshire, good condition, £170
ono. C. Guy, Luton 391725.

VIC20 with cassette unit plus Vic Re-
vealed, hardly used, £160 ono or swap
for BBC printer or disc drive. Tele-
phone 090-567 444084.

ZX81 16K with video inverter, over 50
programmes and games, for profes-
sional, only £70. Phone 021-554 4393.

16K ZX81 with graphics toolkll and

VIDEO GENIE EG 3003, 16K + extra
keys + sound box, built-in cassette
deck, £300 ono. Dave Milburn, Bristol
(0272) 686685 (messages).

RADIO CONTROL playing and car +
gear will swap for Vic or £180. Tel:
Bradford 573038.

ACORN ATOM with 12K RAM + 12K
ROM (inc floating point ROM), manu-
als, cables + £80 software, £110. Tel:
01-959 8499.

TRS-80 POCKET COMPUTER, Prin-
ter, Software, cost £180, excellent con-
dition, with original packing. Offers
please. Murray-Shelley, Newtown,
Llantwit (0443) 202627.

VIC20 with 3K High Res Cartridge +
cassette deck, Vic Revealed book,

machine code games tape. P ion-
al programmer able to give training to
novice buyer, £65 ono. 01-205 7530.
SUPERBOARD 3, 8K RAM 5 volt, 5
amp PSU modulator/case, segmon
plus new basic 1, 3, 4, 5. Manual plus
games, £170 ono. Tel: 01-204 4368.
UK101 — 8K RAM, lased, Mono 2,
P59, toolkit, joysticks, mini EProm
board, lots of software, £280. Tel:
Bradford 0274 727 635.

SPECTRUM 48/K, brand new, box
unopened, why wait. Best offer gets
immediate delivery. 01-367 2923 (eves
or w/ends).

VIC20, under guarantee, cassette,
joystick, programmers ref guide, intro
to basic, software, mags, worth £450,
£350 ono. Tel: 0253 592521 — after 5
pm (will sell separately if required).

16K ZX81 KEMPSTON KEYBOARD,
magazines, £30 software inc. 3D De-
fender Group Galaxians Scramble, ex-
cellent condition, £85 ono. Tel: 094/6
810972 (eves).

ZXx81 16K RAM PAC. (Tel. 288-0193
between 4 pm-5.15 pm only).

ZX81 with 16K RAM PAC plus soft-
ware, £75. Mr A Butt. Tel: 01-921 8627
(days); 01-743 5169 (evenings).
TRS80, model 1, level 11, 16K, VDU,
cassette, manuals, £220 ono. Tele-
phone 0923 43613 (evenings).

VIDEO GENIE, 16K with extra keys,
VV meter and sound, including soft-
ware (assembler, disassembler, games
etc) and some mags, current price new
£400, sell for £250 ono. 01-946 1429.
ZX81, 1K, Sinclair built, very good
condition, plus books and magazines
worth £70. Yours for £40. Contact
Peter Galvin 0582 30170 after 4.30
pm. 301 Hitchin Road, Luton.

ATARI 800 AT 48K single disc drive,
tape drive. £300 of software, including
micro soft Basic, £800 ono. 10 months
old. Tel: 572 2917.

SPECTRUM 16K, £110, 2X printer
with 5 rolls of paper £50; Atari games
computer with 7 canrldges including
Pacman £200.

guide + games,
2230 Tel: 0703 775680.

SUPERBOARD II, 8K RAM, power
supply, PSU and modulator, Wemon

ACORN ATOM, 12K plus floating
point, power supply and screen, £160
ono. Alan Harding, Orpington 31744
(evenings).

VIDEO GENIE EG3003 COMPUTER,
16K Ram, built-in cassette, sound
modification fitted. Worth £170 ono.
Tel: (0952) 595959.

ZX81 16K RAM, with good software,
£50. Tel: Watford 37919 after 4 pm.

ZX81, 16K with over £100 of software,
worth £200. But will accept £120. Tel:
01-882 5919, 5 pm to 7 pm.

TRS-80, MODEL 2, Level II, 16K,
collection of games tapes, 18 months,
£175 ono, must sell. Nick, anytime:
01-318 5009.

VIDEO-GENIE EG 3003, as new, with
manuals and over £40 books and
tapes, £150. Tel: Bedworth (0203)
314079, Mr Harcourt, 59 Longstreet,
Bulkington, Nuneaton.

ATARI VCS with 8 cartridges (Combat,
Space Invaders, Dodgem, Superman,
Circus Atari, Asteroids, Basketball and

chip, d 1, gam
£80 ono. Tel: Penrlth (0768) 66712
after 5 pm.

16K ZX81 SINCLAIR, various soft-+
ware, £65. Tel: Bognor 823351.

SUPERBOARD, 24K RAM, 14K Basic,
£70 of software, cased, power supply,
screen enhancement kit, £275 ono.
Telephone St Albans 34566 after 6 pm.

ATARI TV GAMES SYSTEM with
Combeat cartridge, £50 ono. Tel: South-
ampton (0703) 551046.

SINCLAIR ZX81 16K for sale, £60.
Steven Calder, 22 Woodland Park
Road, Leeds LS6 2AZ. Tel: 0534
756254,

MATTEL INTELIVISION GAME
SYSTEM, perfect condition, Soccer,
Basketball, Skiing, Tennis + Star Bat-
tle cartridges, £160. Tel: 0760 337623,
Mr Worthy.

ZX80, added an 8K ROM + 16K RAM,
slow modulator, to a full ZX81 speci-
fication, also software + books, all for
£60 (buyer collects). Tel: David (0438)
53757 after 5.30 pm.

COLOUR COMPUTER VIC20, still
under guarantee with Data Set + 8K
high rev super expander, software in-
cludes Pac Ram, Invaders, Astroids
+Myriad, £250 ono. Tel: Medway
360847.

VIC20, cassette, joystick, super expan-
der, games tapes, less than 9 months
old, excellent condition, bargain at
£230. Tel: Southend-on-Sea 205 635
evenings only, Mr Green.

VIC20, £145, new, boxed, with guaran-
tee card. Tel: 01-397 0798.

SINCLAIR BUILT ZX81, Kempston

Tel: 0823 47 2260

VIC20, cassette deck, Avengers car-
tridge, + cassettes games, 10 months,
£180 ono. C. W. Brett, Litchfield 05432
28197.

Ram, graphics, Rom, all
leads, PSV, £25 worth of software, £12
worth magazines. Price £99. Tel:
Southport (0704) 27941 after 3 pm.

8K UK 101. Cased, 6502 machine code
plus Basic. David Feldman. Tel: (0279)
37629.

ZX81 plus 16K plus I/O port and

infarmation and software. £75. Tel:
Hornchurch 51987.

Vic2o, cassette deck, Blitz cassette,
four idgt , Ratrace,
Pacman, Anen complete wnh joystick.
£200 ono. Tel: 01-346 0243 anytime.
(Mark).

VIC20 CASSETTE DECK, 3K RAM, 3
games cartridges (Alien, Super Land-
er, Avenger), power supply and leads
for £220. Ring Mike Taylor, 01-242
4433 ext 4031 days or Gravesend
873875 eves.

y and video inverter with PSU
leads + manual, £65. Tel: 0203
346848 after 4 pm.

VIC20 COMPUTER with Arfon expan-
sion board, 8K Ram, machine code
monitor, programers aid, hi-res car-
tridge, plus tapes and books, £250.
Tel: 01-954 4173 evenings.

ZX81 + RAMPAC + printer + £50-
worth of software, £90 wanted. Tel:
01-794 0198.

LOTS OF SOFTWARE including
Monster Maze, Adventure Tape 1 and
Gulp, comes complete with manual +
lead, £80. Tel: 0268 21465.

, £170 ono. Phone, after
5prn 01-592 7048.

VIC20 plus CNL cassette machine plus
super expander with 3K and Vic re-
vealed, £195 ono. Tel: 08954 43651.

SPECTRUM my new 48K computer is
advised delivery 1 week November,
now too late. Avoid 12 weeks queue,
Tel: Smith (0629) 56771.

16K ZX SPECTRUM, 1 month old, with
many arcades and other games, in-
cluding all manuals, leads, power
supply and free sound amp., only
£140. Tel: 01-272 3319 evenings.
ZX81 with 16K Rampac and cassette,
9 months old, excellent condition, £60.
Tel: 872 5766.

ACORN ATOM, 7K Ram, 8K Rom, few
games, worth £185, yours for £175
ono. Richard Wild, Crayford (2) 526736
evenings.

TRS-80, Model |, Level Il, 16K Ram,
numeric keypad, 9 months old, some
games software, £100 only. J. Folcier,
Southampton (0703) 464186 after 6
pm.

16K zZX81 wnh magazlne £50. Leek
(0538) 38536

ZX81 1K with software and joystick,
‘£35. Tel: Preston (0772) 717607.

16K SPECTRUM plus ZX Printer, 2
months old, as new, also a few prog-
rams on tape, £129 ono. Tel: Bristol
876322.

VIC20 plus 16K plus £300 of software
(including top games), value £530,
want only £300. Tel: 01-888 0510 after
6 pm.

ATARI VCS plus £200 of software for
sale, £140 ono. Tel: Norwich 712320
after 6 pm.

ATOM 12K via PSU leads, manuals,
books, magazines and quality soft-
ware, £120 ono. Tel: Garland, Ply-
mouth 263276.

ZX81 16K plus software, only £55. Tel:
021-705 6944 after 3.30 pm.

SHARP PC1211 with printer, interface
and software, batteries, ribbon, paper,
etc., boxed, £80 ono. Tel: Smallfield
(034 284) 2619, after 6 pm.

ZX81 WITH 16K RAM, still under
guarantee, with Dictator and Star Trail
cassettes, dozen different mags and
green glare screen, £80. Imran Hagq,
01-902 8156.

WANTED, VIC20, with cassette deck
and memory expansion if possible.
Offers to Mr M. Peacock, 9 Claremont
Avenue, Hersham, Walton-on-
Thames, Surrey.
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Sinclair ZX Spectr

16K or 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high-resolution

MAGENTA
TRUE VIDEO

RED
CAPS LOCK

graphics...
From only

£1251

First, there was the world-beating
Sinclair ZX80. The first personal computer
forunder £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they’ve sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing.

Now there’s the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that’s
unrivalled.

Professional power-
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have access to arange of 8
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate data files.

You have a choice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you canuprate later
to 48K of RAM) or a massive 48K of RAM.

Yet the price of the Spectrum 16K
isan amazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. If so, you can still returnit later
foran upgrade. The cost? Around £60.

Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptor and all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whether you're a beginner or a competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional-level computing.

There’s no need to stop there. The
ZX Printer—available now - is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232/network interface board.

Key features of the
Sinclair ZX Spectrum

@ Full colour-8 colours each for
foreground, background and border,
plus flashing and brightness-intensity
control.

@ Sound-BEEP command with variable
pitch and duration.

® Massive RAM-16K or 48K.

@ Full-size moving-key keyboard - all
keys at normal typewriter pitch, with
repeat facility on each key.

@ High-resolution-256 dots
horizontally x 192 vertically, each
individually addressable for true high-
resolution graphics.

@ ASClI character set—with upper-and
lower-case characters.

® Teletext-compatible —user software
can generate 40 characters perline
or other settings.

@ High speed LOAD & SAVE-16Kin 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
datafiles.

@ Sinclair 16K extended BASIC -
incorporating unique ‘one-touch’
keyword entry, syntax check, and
report codes.




RS232/network
interface board

This interface, available later this
year, will enable you to connect your
ZX Spectrum to a whole host of printers,
terminals and other computers.

The potential is enormous. And the
astonishingly low price of only £20is
possible only because the operating
systems are already designed into the
ROM.

ZX Spectrum

Available only
by mail order
and only from

Sinci=ir-

Sinclair Research Ltd,
Stanhope Road, Camberley,
Surrey, GU15 3PS

Tel: Camberley (0276) 685311

The ZX Printer—
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASClI character set-including lower-case
characters and high-resolution graphics.

A special feature is COPY which
prints out exactly what is on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
perline and 9 lines per vertical inch.

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
fullinstructions. Further supplies of paper
are available in packs of five rolls.

The ZX Microdrive-
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are set to
change the face of personal computing.

Each Microdrive is capable of holding
up to 100K bytes using a single inter-
changeable microfloppy.

The transfer rate is 16K bytes per
second, with average access time of 3.5
seconds. And you'll be able to connect up
to 8 ZX Microdrives to your ZX Spectrum.

All the BASIC commands required for
the Microdrives are included on the
Spectrum.

Aremarkable breakthrough ata
remarkable price. The Microdrives are
available later this year, for around £50.

How to order your ZX Spectrum

BY PHONE-Access, Barclaycard or
Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day. BY FREEPOST -use the no-stamp
needed coupon below. You can pay by
cheque, postal order, Access,

Barclaycard or Trustcard.

EITHER WAY-please allow up to 28
days for delivery. And there’s a 14-day
money-back option, of course. We want

you to be satisfied beyond doubt—-and we

have no doubt that you will be.

| Qty  Item Code Item Price To;al |
| s Sinclair ZX Spectrum -16K RAM version 100 125.00 |
| Sinclair ZX Spectrum-48KRAMversion 101 175,00 S |
I . Sinclair ZX Printer 27 59.95 |
Printer paper (pack of 5rolls) 16 15195 o
l Postage and packing: orders under £100 28 295 |
| orders over £100 29 4.95 |
Total £
I Please tick if you require a VAT receipt[_] |
, *lenclose a cheque/postal order payable to Sinclair Research Ltdfor£ |
| *Please charge to my Access/Barclaycard/Trustcard account no. |
*Please delete/complete | o | FaEE
| as applicable [
| |Signature | I
PLEASE PRINT
| [Name: Mr/Mrs/Miss | [ | | oy I
PO | sl it n s e
e Ol T R R D M T R TR T
|Ll‘\| Lo sl vl bavseliniiol sobonobn ot itan oo oosisl ot diwesd JPocewiI




a60BBLERS

PUCKMAN FOR 16K ZX81

BEAT THAT HIGH SCORE!
GOBBLE THOSE DOTS
BEFORE THOSE MEANIES
GOBBLE YOU! YOUR ONLY
AIDES ARE FOUR "POWER
PILLS"” WHICH MAKE THE
MEANIES EDIBLE. BUT
NOT FOR LONG!

® MACHINE CODED FOR FAST ACTION
®EXTRA “GOBBLER” FOR 10,000 POINTS

®ON SCREEN SCORING

®HIGH SCORE WITH “ENTER NAME" FACILITY
®UP TO 4 PLAYERS

AN ANNOYINGLY FRUSTRATING GAME!FOR ONLY £5.95

FOR 16K
ZX81

RSTEROIDS

STAY ALIVE AS LONG AS POSSIBLE IN OPEN SPACE FILLED WITH FLYING ROCKS.
SCORE BY SHOOTING THEM — WHICH ALSO CAUSES THEM TO BREAK INTO LOTS
OF LITTLE BITS AND MAKES LIFE EVEN WORSE!

®MACHINE CODED FOR
FAST ACTION

®ON SCREEN SCORING

®HIGH SCORE WITH
‘ENTER NAME" FACILITY

®UP TO 4 PLAYERS

®EXTRA SHIP FOR 1,000 PTS ® FIRES IN ALL 8
(NOT AS EASY AS IT DIRECTIONS
SOUNDS!) ® INCREASING NUMBER
SHIP MOVES JUST LIKE OF ASTEROIDS
ARCADE VERSION ® THREE ASTEROID SIZES
ROTATE LEFT/ROTATE ®'NASTY' ALIEN SPACE-
RIGHT/THRUST SHIP (FIRES BACK!)

THIS GAME IS JUST AS BAD! - AND ONLY £5.95
AN OFFER FOR REAL MASOCHISTS -BOTH TAPES FOR £9.95
MAIL ORDER ONLY-PLEASE MAKE CHEQUE/PO PAYABLE TO|
THE SOFTWARE FARM DEPT CW

CAMPBELL SYSTEMS

The very best in machine code for
ZX81 and Spectrum

ZX81 16K GULP Il Spectacular arcade game of the xxxMAN
variety. “The best ZX81 game | have ever played” says John Fox
of Osset W. Yorks — and so say many others. Entertains even
just in demo mode. £4.75

ZX81 16K-64K THE FAST ONE business/domestic filing and
reporting system, the best there is. Fully user-defined data and
reports, sorting, totalling, printing, all menu-driven, a tool for the
professional-minded. Absolutely crash-proof. With 11-page
manual, £12.00

Spectrum SPDE Disassembler and Editor, fast self-relocating
development tool. Shows all Z80 op codes and operands.
£5.95. We used it to make . . .

Spectrum GULPMAN: this is GULP Il plus colour and sound and
is already a favourite for Spectrum. £5.95

Spectrum 48K MASTERFILE — the long asked-for equivalent to
THE FAST ONE, with even more features which include separate
files and full menu-driven report building. Almost total machine
code. Yes, we will support the microdrive when they arrive. With
full documentation and sample file, £15.00

All programs supplied double-recorded and sped 1st class return
post. Pirces include VAT and postage. SAE for full catalogue.

CAMPBELL SYSTEMS

(Dept WPC)
15 Rous Road, Buckhurst Hill,
Essex IG9 6BL, England.

== ==
;—‘CRAIGO FARM BOTANY BAY TINTERN, GWENT‘?

INSTANT IMAGE TRANSFER TO ZX SPECTRUM
RD DIGITAL TRACER £49.

The high resolution colour graphics of The ZX
pectrum permit accurate presentation of complex

95

or irregular images — maps, technical drawings,
even personalities. But entering individual co-
ordinates for unusual shapes can be tedious and
time-consuming.

The new RD DIGITAL TRACER cuts out much

tedious plotting. It provides instant transfer from
original to display file — for screen display in
colour, ZX printer printout, or retention on cassette.

The RD DIGITAL TRACER is of immense benefit

in many fields - for geographers and weathermen,
for engineers, architects and technicians, even for
budding Leonardos! Designed for use with the ZX
Spectrum, the RD DIGITAL TRACER as supplied

originals)

Please send me RD DIGITAL TRACER(S) at

£49.95 each. I enclose payment of £

Name:
Address: . .

Send to: RD Laboratories, Dept P CO, 5 Kennedy Road, Dane End,
Ware, Herts. SG12 OLU

RD Laboratories’ policyis to bring soph d sochulanettolew-catt
computing. RD Laboratories therefore maintain the right to amend specifications
at short notice. Please send for further details of the RD DIGITAL TRACER, and

the RD 8100 SYSTEM for automatic monitoring, test and control

(unretouched

is compatible with ZX 81, although high-resolution
colour graphics cannot be obtained on this machine.

The RD DIGITAL TRACER is available only
from RD Laboratories. The price of £49.95 includes
P & P and VAT. Send your cheque now for delivery
in 28 days. (Cheques payable to “RD Laboratories”.)
The RD DIGITAL TRACER is supplied with tracing
sheet, software cassette, and full instructions on
use.

e

R D Laboratories

Kennedy Road, Dane End, Ware, Herts. SG12 OLU
t0920) 84380




